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The Flight Crew Operating Manual (FCOM) provides operating crew members with
information on the ATR 72 technical procedures and performance characteristics. It
will be used as a crew manual for training purposes.
The contents are divided into four pi::trts :

• INTRODUCTION

• Part 1 Systems description

• Petri 2 Procedures and techniques

Part 3 Performances.

FCOM is complclTlcnltiry Lo the approved airplane flight rnanui::tL

Any comment or suggestion related to the content at the FCOM should he
addressed to
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lD-Ef_I~I_T!~N OF THE PAGE]

A page is defined by :

a reference: Part I Chapter / Section / page number
Example: 2.05.10 page 20

effectivity criteria determining the page sequence
Example: Equipment, Modification, Engine...

A page with a given reference may hi:lve several sequences:
Example: 2.05.10 page 20

......... , , ..... , , , . . . . . . . Sequence 001
Mod XXXX . , . , . . . . . . . . . . . . . . Sequence 002
Mod XXXX + yyyy , Sequence 003

All the sequences cover, for a given reference, all aircraft of a specHic type. These
airlines receive a part of these sequences to cover their float.
A sequence cem be valid for several aircrdft but an aircraft can not have several
sequences.

lPA~INATION -,
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CONTROLS
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CD GIE ATR logo (or airline logo)
• aircraft type
• manual type

G) Title of Chapter

CD Number of part, chapter and section in the manual

CD Page Numbering
Particular case: a page followed by an alphabetic letter must be inserted

between 2 pages.
Example: page 11 A must be inserted between page 11 and 12.

® Sequence number: this code is used by the munufacturer for the manu'II
management. It depends on the modification, engine. unit, etc.
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® Zone for airline: if 2 letters (XX) are indicated on the page, this one is cuslomized
10 ctirline XX.

(j) Date of revision (dale of page issue)

CD Zone for standard

G) Zone for unit

@ TiUe of secti on

BonoM OF PAGE
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Eng. :

i
(~)

Model

4
I

CD This modification zone can contain up to 4 rnorlirications applictlble for this page.
Above 4 modifications, a GM N° (9 XXX) relative to several modificHtiolls will be
indicated. This number will also be indicated in the table, page 0.00.45.

e!) Indication of engine type instatled on aircraft; if there is no rndicat~on, tile page is
valid ror all engines (PW124J PW127 ... ),

CD Indication of aircraft type and model.

[MANUAL UPDATE I
Your manual comprises 2 types of pages:

-- white pages (normal)
- yellow pages (temporary)

These 2 families of pages (white and yellow) have a separated management.
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WHITE PAGES (NO~_~ALl

They are issued for a normal revision.
YOU HAVE JUST RECEIVED A NORMAL REVISION (WHITE)

Refer to SHIPPING NOTE NORMAL PAGES (SNNP) which precises jf it is a total
shipment In that case, throw all the pages of your last manu~l and replace them by
the new shipment.

IF IT IS NOT A TOTAL SHIPMENT
You must received:

the LIST Of NORMAL REVISIONS (LNR)
- the revised or new white pages
- the SHIPPING NOTE NORMAL PAGES (SNNP)

This note lists tlll revised, new or cancellt!d white pages, and only these pages,
during the last revision. This note serves as guide to update your manual.
Example:
({ . , , , . , , )) 1.05.20 p.' : replace the old page by the revised page
l( ADO J) : , ,06.40 p.2 : add new page
( DESTROY» ; 1.10.20 p,3 : delete old page

When you have finished the update, you can throw the SHIPPING NOTE NORMAL
PAGES (SNNPj

a new LIST OF EFFECTIVE NORMAL PAGES ~LENP) :
This list sums up all white pages Lo be found in your manuaJ after the update.

,!,E~~OW PAGES tTEMPO~~R\')

They are issued during a temporary revision, as it is impossible La wait until the issue
of a Normal Revision,
You receive CI temporary revision (yellow~

- the LIST OF TEMPORARY REVISIONS (LTR)
A temporary revision X must remain in your manual as long as CI date does not
appear in column «( Output Date l)

-- the revised or new yellow pages

- the SHIPPING NOTE TEMPORARY PAGES lSNTP)
(same action that update of normal white pages).

- the LIST OF EFFECTIVE TEMPORARY PAGES (LETP) : it lists all vellow pages to be
found in your manual after update of your last Temporary Revision.
Note: <]) A Temporary Revision may be cancelled onlv by a Normal Revision Dr
.,---- by another Temporary Revision numericallv higher.

In case you have a yellow page and a white page for one page:
- you keep the white page
- you place yellow page on the white page and until next revision, the

information of yeJlow pages have priority.
In any case, please pay attention to sheets effectivity on the lists of
effective pages.
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Q) On your tnanual, on pages having a techoical revision, code it R n rnav
appear on the LH margin. This code identifies tile part of the text which
has been modified on the page,

The FCDM is customized for each airline.
In the fists of effective pagesJ each sheet is represented by 2 lines·

- the first line conc~rns the recto
- the second line concerns the verso,

when recto and verso are printed.
If only recto sheet is printed, it is represented by a line.
Each sheet is i::tssociated with one ~or severnH number which represents the aircraft
FSN (Fleet Serial Number), The sheet is exclusively associated with a specific aircraft
in an air~ine.

At page 0.00.47, you wilt find the 'ist of the different registrations of your aircraft,
To understand the effectivity of the sheets, you must read:

Example: XX 001 . 003 ~ XX 001 to 003 ~ J aircraft valid
XX 001 + XX 003 = XX 001 and 003 -4 only 2 aircraft valid
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AAS
ABNORM (ABN)
AC
ACARS
AC BTC
AC 8TR
AGGI J

AC EBTC
ACW
ADC
ADF
ADI
ADS
ADU
AjEREC
AFCS
A/'FEATH
AFT
AFU
AGB
AGL
AH
AHRS
AHRU
AIL
ALT
ALTfv1
ALTN
AMP
ANN
ADA
AP
APC
APP
APU
ARM
ASAP
ASCB
ASD
ASI
ASTR
ASYM
ATe

Anti-icing Advisory System
Abnormal
Alternating Current
ARINC CommunicatIon Addressing and Reporting System
AC Bus Tie Contactor
AC Bus Tie Relay
Accumulator
AC Emer Bus Transfer Contactor
Alternating Current WiJd Frequenr:::y
Air Data Computer
Automatic Direction Finding
Attitude Director Indicatm
Air Data System
Advisory Display Unil
Auto Erection
Automatic Flight Control Syslem
Auto Feathering
Rear Part
Auto Feather Unit
Accessory Gear Box
Above Ground Level
Ampere - Hours
Attitude and Heading Reference System
Attitude and Heading Reference Unit
Aileron
Altitude
Altimeter
Alternate
Ampere
Annunciator
Angle of Attack
Auto-Pilot
Active Phase Control
Approach
Auxmary Power Unit
Armed
As Soon As Possible
Avionics Standard Communication Bus
Accelerate Stop Distance
Air Speed indicator
AC Stand by Bus Transfer Relav
Asymmetry
Air Traffic Control
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ATE
ATPes
ATT
ATTND
AUTO
AUX
AVAIL
AZ

BARO
BAT
Be
BITE
BPCU
BPU
BRG
BRK
B-RNAV
BAT
sse
BTC
BTA
BXA

CAB
CAG
CAP
CAPT
CAT
C/B
CCAS
CCW
CD
COl
CFC
CG
CHAN
CHC
CHG
ell
Cl
Cl
CLA
CLB

Automatic Test Equipment
Automatic Take off Power Control System
Attitude
Attendant
Automatic
Auxiliary
Available
Azimuth

Barometric
Battery
Back Course
Built in Test Equipment
Bus Power Control Unit
Battery Protection Unit
Bearing
Brake
Basic Area Navigation
Bright
Battery Start Contactor
Bus Tie Contactor
Bus Tie Retay
Ba~'ery Transfer Relay

Cabin
Crew Alerting Computer
Crew Alerting Panel
Captain
Category
Circuit Breaker
Centralized Crew Alerting System
Counter clockwise
Coefficient of Drag
Course Deviation Indicator
Constant Frequency Contactor
Center of Gravity
Channel
Charge Contactor
Charge
Check List
Condition Lever
Coefficient of Lift
Condition Lever Angle
Climb
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CLR
CM
CMPTR
COM
COMPT
CONFIG
CaNT
CORRECT
CPL
CRC
CAS
CRT
CAZ
CTL
eVR
cw

DADe
DADS
DC
DEC
DELTA P
DEV
DFDR
DFZ 600
DGR
DH
DIFF
DISCH
DIM
015T
DME
DN
DSPL

EADI
EBCC
EBTC
ECU
EEC
EFIS
EGHR
EHSI
EHV
ELEC

Clear
Crew Member
Computer
Comm unication
Compartment
Configuration
Continuous
Correction
Auto Pilot Coupling
Continuous Repetitive Chime
Course
Cathodic Ray Tube
Cruise
Control
Cockpit Voice Recorder
Clockwise

Digital Air Data Computer
Digital Air Data System
Direct Current
Declination, Decrease
Differential Pressure
Deviation
Digital Flight Data Recorder
Flight Control Computer
Degraded
Decision Height
Differential
Discharge
Ught Dimmer
Distance
Distance Measuring Equipment
Down
Display

Electronic Attitude Director Indicator
Emergency Battery Charge Contactar
Emer Bus Transfer contactor
Electronic Control Unit
Engine Electronic control
Electronic Flight tnstrument System
External Ground Handling Relay
Electronic Horizontal Situation Indicator
Electro Hydraulic Valve
Electrical
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ELV
EMER
ENG
EPC
EQPT
ESS
ET
ETOPS
EXT
EXC

F
FAIL
FCOC
FD
FDAU
FDEP
FEATH!FTR
FF
FGC
FGS
Fl
FLT
FMA
FMS
FlO
FOS
FQI
FT
FTO
FU
FWD

GA
GAL
GC
GCU
GEN
G1
GMT
GND
GNSS
GPS
GPU
GPWS
GRD
GIS

Elevation
Emergency
Engine
External Power Contactor
Equipment
Essential
Elapsed Time
Extended Twin Operations
Exterior, External
External Power/Service Bus Contactor

Farenheit
Failed J Failure
Fuel Cooled Oil Cooler
Flight Director
Flight Data Acquisition Unit
Flight Data Entry Panel
Feathered, Feathering
Fuel Flow
Flight Guidance Computer
Flight Guidance System
Flight Idle
Flight
Flight Modes Annunciators
Fliyht Monitoring System
First Officer
Flight Operations Software
Fuel Quantity Indication
Foot, Feet
Final Take Off
Fuel Used
Forward

Go Around
Galley
Generator Contactor
Generator Control Unit
Generator
Ground Idle
Greenwitch Mean Time
Ground
Global Navigation Satellite System
Global Positioning System
Ground Power Unit
Ground Proximity Warning System
Ground
Glide Slope
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GSPD
GXS
HBV
HD
HDG
HDLG (HDL)
HEBTC
HF
HI
HLD
HMBTC
HMU
HOBV
HP
HSI
HTG

R HU
HYD
IAF
lAS
lOT
IGN
ILS
IMU
IN
INC
IND
IN/HG
IN HI
iNOP
INS
INST
INT
INU
INV
IRS
ISOL
ISV
ITT

KHZ
KT

LAT
LAV

Ground Speed
ACW Generator/Service Bus Contactof

Handling Bleed Valve
Head Down
Heading
Handling
Hot Emer Battery Transfer Contactor
High Frequency
High
Hold
Hot Main Battery Transfer Contactor
Hydromechanical Unit
Handling Overboard Valve
High Pressure
Horizontal Situation Indicator
Heating
Head Up
Hydraulic

Initial Approach Fix
Indicated Air Speed
Ident
Ignition
Instrument Landing System
Initial Measurement Unit
Inertial Navigation
Increase
Indicator
Inches of Mercury
Inhibit
Inoperative
Inertial Navigation System
Instrument
Interphone
Inertial Navigation Unit
Inverter
Inertial Reference System
Isolation
Isolation Shut-off Valve
Inter Turbine Temperature

Kilo-Hertz
Knot

Lateral
Lavatory
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PIA

LB
LBA
LOG
LJG
LH
LIM
LNAV
LO
LOC
LO-PR
LP
LT
LVL

MAC
MAN
MAP
MAX
MB
MBCC
MBTC
Me
MCDU
MGT
MEA
MECH
MFC
MFCU
MGT
MHZ
MIG
M~N

MtSC
MKR
MLS
MLW
MM
MMO
MOD
MSG
MSN
MTOW
MW
MZFW

NAG

Pound
Lowest Blade Angle
Landing
Landing Gear
Left Hand
Limitation
Lateral Navigation
Low
Localizer
Low Pressure
Low Pressure
Light
Level

Mean Aerodynamic Chord
Manual
Ground Mapping
Maximum
Millibar
Main Battery Charge Contactor
Main Bus Transfer Contactor
Master Caution
Multifunction Contro~ Display Unit
Maximum Conlinous
Minimum En route Altitude
Mechanic
Multi Function Computer
Mechanical Fuel Control Unit
Management
Megahertz
Microphone
Minimum
Miscellaneous
Marker
Microwave Landing System
Maximum Landing Weight
Millimeter
Maximum Operating Mach
Modification
Messages
Manufacturer Serial Number
Maximum Take off Weight
Master Warning
Maximum Zero Fuel Weight

Nacelle
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AA

NAV
NOB
NDB (GPS)
NEG
NH
NIL
NL
NM
NORM
NP
NPU
N/W
NWS

OAT
aBS
OT
OUTB
OVBO
OVERTEMP
OVHT
OVRD
OXy

PA
PB
PCU
PEG
PF
PFTS
PIU
PL
PLA
PNF
PNL
POS
PRESS
PRIM
PRKG
PRoe
PROP
PRV
PSEU
PSI
PSU
PSV
PT
PT (TeAS)

Navigation
Non Directional Beacon
Navigation Data Base
Negative
High Pressure Spool Rotation Speed
Nothing j No Object
Low Pressure Spool Rotation Speed
Nautical Mile
Normal
Propeller Rotation Speed
Navigation Processor Unit
Nose Wheel
Nose Wheel Steering

Outside Air Temperature
Om ni Bearing Selector
Other traffic
Outboard
Overboard
Overtemperature
Overheat
Override
Oxygen

Passenger Address
Push Button
Propeller Control Unit
Propeller Electronic Control
Pilot Flying
Power Feeder Thermal Sensor
Propeller Interface Unit
Power Lever
Power Lever Angle
Pilot Non Flying
Panel
Position
Pressurization, Pressure
Primary
Parking
Procedure
Propeller
Pressure Regulating Valve
Proximity Switch Electronic Unit
Pound per Square Inch
Pax Service Unit
Propeller Servo Valve
Point
Proximity traffic
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PIT
PTW
PVM
PWM
PWR

QAR
aT
aTY
RA (TeAS)
RA
RADjALT
RAD/INT
RAIM
RCAU
RCDR
RCL
RCU
AECIRC
REV
RGA
RGB
RH
RLY
RMI
ANP
RPM
ROD
RTO
RUD

SAT
SB
SBTC
SBY
se
scu
sore
SEL
SGL
SGU
SID
SMK
SMKG
S/O (SO)
SOV
SPD
SPLR

Push To Talk, Push To Test
Pitch Thumb Wheel
Propeller Valve Module
Pulse Width Modulation
Power

Quick Access Recorder
Quart
Quantity

Resolution Advisory
Radio Altitude
Radio Altitude
Radio/lnterphone
Receiver Autonomous Integrity Monitoring
Remote Control Audio Unit
Recorder
Recall
Releasable Centering Unit
Reci rculation
Reverse
Reserve Go-Around
Reduction Gear Box
Right Hand
Relay
Rad'o Magnetic Indicator
Required Navigation Performance
Revolution Per Minute
Required
Reserve Take-Off
Rudder

Static Air Temperature
Service BulJatin
Stand By bus Transfer Contactar
Stand By
Single Chime, Starter Contactor
Signal Conditioning Unit
Static Inverter Override Transfer Contactor
Selector
Single
Symbol Generator Unit
Standard Instrument Departure
Smoke
Smoking
Shut Off
Shut Off Valve
Speed
Spoiler
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SPLY
SSR
STAB
STAR
STBY
STR
STRG
SVCE
SW
SYNPHA
SYS

TA (TeAS)
TAS
TAT
TBD
Tes
TEMP
TGT
TK
TLU
TM
T/O (TO)
TOO
TOR
TOW
TQ
TRU
TTG
USC
UfF
UHF
UNCPL
UNDV
UNLK
UTLY

VC
VENT
VERT
VHF
YMCA
VMCG
VMCL
VMO
VNAV

Supply
Service Bus Select Relay
Stabilizer
Standard Arrival
Stand By
Service Bus Transfer Relay
Steering
Service
Switch
Synchrophaser
System

TRAFFI C Advisory
True Air Speed
Total Air Temperalure
To be Determined
Touch Control Steering
Temperature
Target
Tank
Travel Limiting Unit
Torque Motor
Take off
Take-Off Distance
Take-Off Run
Take off weight
Torque
Transformer Rectifier Unit
Time To Go

Utility Bus Contactor
Underfloor
Ultra High Frequency
Uncouple
Undervoltage
Unlock
Utility

Calibrated Airspeed
Ventilation
Vertical
Very High Frequency
Minimum Control Speed in flight
Minimum Contorl Speed on ground
Minimum Comol Speed during landing approach
Maximum Operating Speed
Vertical Navigation
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VOR VHF OMNI Directional Range
VSI Vcrticgl Speed Indicator
VU Visual Unit

WARN Warning
WAT Weight Altitude Temperature
WBM Weight and 8<11ance Manual
WOW Weight On Wheel

XFEED Cross feed
XFR Transfer

YO Yaw Damper

ZA Aircraft Altrtudc
ZCTH Theoretical Cabin Altitude
ZFW Zero Fuel Weight
ZP Pressure Altitude
ZRA Radio Altimeter Altitude
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METRIC ~ US US ) METRIC

1 millimeter (mml = .0394 inch (lfl) 1 ir1Ch (in) ? 5.11 millimeters (rnrnj

1 meter (ml 3281 feet (ft) 1 foot {ttl cc .304B meter (!TIl

1 meter (m} 1094 yard (ydl 1 yard (yd) ..- ,:J 14 meter {ml

1 kilometer {km} 540 nautical mile (11m) 1 naLnical mile (nm) - 1.13!lZ kilurneter {kml

L 0 5 10 15 20 25 30 35 inches

E I J. 1 I .,I... ...:... t I
II

, I I I
, , I j

I I
I I I

I I I ! ,, I ! I
I

! I I ! , I , I
!

I , ! I

N 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 i

G meter
T 0 5 10 15 20 25 30

feet
H j-._L.L-I, I I I I I I I I I I I ! ! rl-~---.----L..-.L+ I I I ! I I I I I

! , I I I

0 1 2 3 4 5 6 7 8 9 10
meters

0 1 2 3 4 5 nautical miles
j f

I
I I

I
I

I
I I

-l.. , r I
1....____,

0 1 2 3 4 5 6 7 B 9 10
ROF~-OO-OD-~O-VOI-AOO1A~ meters x1000

1 meter/second (rrvs) .:.:. 3.281 Feet/second IftJsl 1 fooV!')p.r,onn (fl/s),0 ,3048 meter/second (m!sl

1 Kllometer!hour(kllllh}=- .540 knot lkt} 1 knot {kH ::-"- l.B~7 kilometer/hour (krwh)

S feet/second
p 0 5 10 15 20 25 30

l- I I I I ! , t '~ __J...J.. \' , -~ .1 1_L,L I I i I I I ! __.L~__ "' ....,

E i I I

0 1 2 3 4 5 6 7 8 9 10
E meters/second
0 knots 5a '1 2 3 4

~._L_L_'I , I !
I

I I I
II

I I ;
t

I I I I ! _.L..l_]l_L---.L+_L....1 J
I

I I I
I

! I .I-

a 1 2 3 4 5 6 7 8 9 10
ROF~-OD-DO-fiO-D01·ROOt~A kilometers/hour

1 gramme (g) = 0.0353 ounce (Ol~ 1 ounce (Ui) .0..:: ?{U~l grAmme!> l!J1

1 kilogrammc = 2.205 pounds (tb) 1 pound (Ibf ~:;- A53~ kilo!1ramme (kgl

, ton {t, = 2.705 pounds (Ib) 1 pound (Ib~ _..O()04JJ~ tun (t)

W 0 1 2 3 ounces
f I 1 ___ L---,_..l.__ ,.1..]. ._1.. ..... ~- - j . J I J I l' .__ .1.._ , I I

E t 1 .] I I

0 1 2 3 4 5 6 7 B 9 10
I grammes
G
H 0 5 10 15 20 pounds
T ~ ! II I I J J i l L J + L- L

I
! I. r .,L ,L I I l' \I I I ]

0 1 2 3 4 5 6 7 8 9 10
kilogrammes

0 5000 ooסס1 15000 20000 pounds
r- ! ! I I ! I ,

I I I I L-l I I j I -,-~ -rr- ...J..-..- t
, I !I I f I I i

0 1 2 3 4 5 8 7 B 9 10
~Q~A·OO·OO·60-DOI-COO1AA tons
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METRIC -40 US US ) METRIC

, Newton (Nl =~ .2248 pound-force llbfl 1 pound force (lbO 4.448 Newtons {N}
I decCI Newton (d!lNJ --= 2.248 pound-force (Ibfl 1 pound-force (lllt) = .4448 deca Newton (daNI

r Pound-force (Ibf)a
R 0 5 10 15 20
C , I J I _. I [ .J I 1 J . .l .. ~ I ! 1. I . ,I L_J _--.i.-~ ,.~I i ! ,
f 0 1 2 3 4 5 6 7 8 9 10

ROFA-~O-OO-60-D02-AaOlAA
Newtons (N)

p 1bar~ 14.505 pound·force per square inch (P.S.l.J 1 pound·force per sqwuc inch (PS, I.) ~ .0699 bar

R l millibar (mbar) ~ .0145 P,S.I. 1 P.S,t 68.92 millibars (mbar}

E P.S.I
S 0 5 10 15S I i I 'iL . I , I - I 1.1' I ,1. 'T-.....l I lr- I 'r --..J.U i , I ! f

R 0 1 2 3 4 5 a 7 8 9 10
E

ROrA-Qn-OO-6O·U02·~OijlA~
Millibars x 100

1 liter (I) ..:-: .2642 U.S, Gallons 1 US Galloll- 3.1U!) liters m
V 1 cubic meter (m3 ) "'" 204,2 U.S. Gallons 1 US Gallon = ,003785 cubic meter (mJ )

0 US Gallons
L 0 5 10 15 20 25
U

~
! I i , I l. I j , I '--T .L.-L-1

j
I ~ 1 i I I 1 ,

.L-J I i J ---L
M I r i I I "'1 I I
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AIRCRAFT DIMENSIONS AND GROUND CLEARANCES
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VERTICAL CLEARANCES (A ~ J)

OPERATING EMPlY MAXIMUM RAMP WEIGHT
WEIGHT
CG 25% CG 14% CG 37%

ft m ft m fl m
A , 0.80 3.29 10.43 3.18 10.73 3.27
B 2.16 0.66 1.77 0.54 2.06 0.63
C 4.00 1.22 3.61 1.10 3.90 1.19
D 4.88 1.49 4.66 1.42 4.40 1.34
E 25.33 7.72 25.16 7.67 24.67 7.52
F 10.46 3.19 10.13 3.09 10.23 3.12
G 3.97 1.21 3.64 1.11 3.74 1.14
H 12.50 3.81 12.20 3.72 12.17 3.71
J 22.87 6.97 22.70 6.92 22.24 6.78
a -1°011 -1 °1 83 -0"550
K 5 Ft 6.3 in. 1.683 m
L 35 Ft 4.8 in. 10.79 m
M S9 Ft 1.5 in. 27.166 m
N 23 Fl 11.B in. 7.31 m
P 13 ft 5.4 in. 4.100 m
A 26 Ft 6.9 in. 8.100 m
S 88 Ft 9 In. 27.050 m
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Tun NING CAPABILITY ON GROUND
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CABIN CROSS SECTION
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LOCATION OF THE TAIL PROP
On ground during passengers boarding/desembarquing, the tail prop must be Installed
on the tail skid to avoid a possFble puUing-up.

......,...
o
o
-<,..
Co
o

I

0;>....
Q.-<:>

t
oc:.....
0-

'"'

__c::JiJ .....J------ TAlL SKID

U .....It----- TAlL PROP

Note: When not used, the tail prop ;s stored in the rear unpressurized area of the
aircraft {beyond the aft bulkhead}.

TAIL BUMPER

.,
Q

I

oJ<...
c
lZ

0...... ......

O~/(~'l~, REO INDICATOR
',. '>-.,. ~--------o . '.~....----...........

~ : -?
Q 0 "',

/
SKID SHOE

At each walk ground, tnspect skid shoe :
tf it is stripped, check the red indicator:

- If this indicalor does not show evidence of wear. aircraft can be flown.
- H this indicator shows evidence of wear, maintenance action is required.
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R LOCATION OF ANTENNAE

ML.S 1+2

VHf 2
-~- VOR-lOC 1-2

I~......... VOR-LOC 1-2

rtF

EMEAGENCY LOCATOR
TRANSMlTTEA

OMEGA'
\--OMEeA2

\
----\

RADIO ALTIMET'EA-~ [J tAAAKE R [ VHF 2:
ATC 2 . - -

«: A.lC 1 - -~ '.
:; MLS 2 --", \\;~ l
'; ',,:,:-=-\\_Lt_
.;. WEATHER ----(J-r'l' ,. t \ ,
e RADAA \I. L'. ' •••••• • •
! '" SUDE .~:"'i~ • I_~ \~l..._--.r--

~ ML..S1 -_// ,I 7EJ[\
:.. DMc 2 ~ / . ..,L - - -j
~ OME 1 . _. _} ~ ADF ,

:::. \/HF 1 ~__I AOF 1
<:I TeAS ADF 2
""

Note: Number and locatio" of anlen"ag may change depending on the versions. All
-- possibilities are drawn on these views.
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FIRST OFFICER STAnON

--~-----I

_______ CfHP HANDLE

~
!I \ \ ~~~IELD

-.J ~~SUNSC~EEN
__-='-:----,-..--::T,i;oOij"-==---,-----:=-._......_" c::: .... ~ \-". MAP HOtDER

,--I ~ _------------- CHART HOLDER

-~ . CUP HOLDER
~ -ASH-TPAY

'--------'=='"-'--'~00: I .~--- ~~~~U:T

~' ~~F"O.BAIEFCASEi I STOWAGE

I CREW MANUALS
______________ --- AND DOCUMENTS
~ STOWAGE

'-'-' - ~ERVER FOLDER
FOQTffEST

CAPTAIN STATION

OBSERVER
BRIEFGASE
STOWAGE



-») AIRCRAFT GENERAL 1.00.20

I I~72
P 2 001

F.e.O.M. COCKPIT DEC 96
AA

SEATS

~

o
o

'"•.....
'='
C>,
Q

N,
g....

c
B

1 -CENTER PEDESTAL

2 -F\O SEAT
3 -RH SIDE CONSOLE

~"""""""'~---1

1

I ELECTRIC RACk

J._---,
(21------.
t

f

4 -OBSERVER SEAT

6 -LH SIDE CONSOLE
6 -CAPTAIN SEAT

CAPT and FlO seats are mounted each on a base secured to the floor on each side
R of the center pedest~1. T~ev tire mechi:mrcal;y adiustab~e along the three axes IOf
R in dividual comfort. TheV are equipped with adjustable folding annrests.

The observer seat IS 'ocat~d behind the pedestal and between e~ectronic and electric
racks. When not in use j the observer seat can be stowed facing the electronic rack
(position A~, in the cargo compartment (position 8~ allowing the obselVer to move in

R the cabin, or transversely along the electronic rack lposit~on C).
Safety pins enable the observer seat to be rocked backward In order to facjljtate
emergency evacuation in case of jamming.
The three seats are equipped with full harness including an inertiat reel with locking
handte for the shoulder hrtlless.
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CAPTIf/O SEATS

THIGH
......- SLPPORT

CONlIiOL

_dSERVER SEAT

BEl.T LOCKING
CO~OL

t
DOUBLE HINGE

I
r~~~~__ 1
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I

UFE VEST
srowAGE:

""I
<C:...
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COCKPIT PHILOSOPHY
~-- -~------~

Status and failure .ndicaHons are integrated in the pushbuttons. Ph positions and
iUuminated indications are basEd on a genera~ concept with the "Iight our condition
tor normal continuous operation according to the basic ru~e.

With few exceptions, lh e hght H1uminates [0 indkate 8 failure or an abnormal
condition. Whenever possible) 'h~ fa~lure aJert is integrated in 1he pb which has to be
Opf!raled for correclive action.

PUSH·BUTTONS POSITION BAS~C FUNCTION

IN (DEPRESSED) ON, AUTO r NORM

OUT {RELEASED ~ OFE MAN. AlTN. SHUT

COLOR

No light iIIumjnated except flow bars

BLUE

GREEN

WHITE

AMBER

RED

INIJ1CATION

Normal basic operation

TemporarilV required system in norma~

operation

Back up or alternate system selected

Selection other than nonnal basic
(lperation

Caution ~ndication

Warning indkation
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1 30.1 DESCRrPTlON I

LDCATrON

REAR ENTRY
DOOR

o

PILOTS EMERGENCY
HATCH

'-.........

SERVICE
DOOR
/

fm I«>N PRESSURIZE0 ZONE

~ CAPT
.. COMMUNICATION...
:; PILOT HATCH
.:. ENERGENCY / EMERGENCY
'" Ho\TCH / EXIT
c.

ENTRY DOOR
- -_. --

The entry door is an outward opening, non plug type door with a net opening of
72 em (28.5"~ wide (w;thout hand-raiHsl ) and 1.15 m (68, B"~ htgh.
The mechanism is essentiaJly composed of two handles, a lifting cam and tocking
shoot bolts placed on the rear part of the donr (for door operating, refer to 1_07.30).
Attached to the integrated stair structure are foldlng hand·rails which. by means of a
link to the fuselage structure automati cally erect wnen the door is opened.

I

v
#~:

~ HAAlD-flAILS,-=-.:------.../y~ PIN

~ "~

~ HMO" -'e ~-
! t#i~"- ,.-J' fI't \
':' SE~~ Jill \
o 1i.tlND-RAlL /~1' \
; ~~ -~--. <~ -0/ .
~ ,----.1 .---------:.--,/'... G ~--:::/-:>/
~ --~ :-".,....-

Note: Remove lJte p;n after closing and install it before opening.

SERVICE DOOR
The service door is an oulward opening, non plug type door with a net opening of
69 em 127"') wine and 1.27 m (50"} high,
Opened position is forward. Door operation can be perfonned manually from inside or
outside of the airplane 'ref.er to L07.30~.

INTERNAL DOORS
A forward opening h,nged door separates the fmward cargo compartment and the
passenger compartment. A latch operated by a knob on the cabin ssde and a safety
key from the cargo side is provided. In case of emergency it can be forced opened in
either direction.
Smoke doors separate the forward cargo compartment from the cockpit. Four safety
pins are provided {two on each side) in order to remove the doors in case of
emergency.
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CARGO DOOR
:.;

The cargo door is an outward openjng~ non ~ug type
door hinged at its upper edge giving a net clear opening
of 1.30 rn t51""') wide bV 1.57 m (52") high.
The door is actuated by an electrical actuator.

~ A hold-open strut maintains the cargo door in the open
:; position. It also protects the door from wind gusts.
•

N

~ /~I-)~r~---CAA<lO DOOR:

.0 ". (

.... ' 11IIII .......--~I!!I ...1TNG P/dliEL
Co "'----.. -- ~
~ ------- ---
.....
<::>
co;:

\ \

\~-J

ELECTRICAL OPERATING

The cargo door is unlocked by two levers and operated from a panel located ou[side.

Operatin g Panel

-- ----;::::::========I
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CD Panel cover switch

Connects the Ground Handling Bus on line when the panel cover is opened.

CD ~rot1nd Handling Bus NON BAr red light

Is ON when Ground H8BdltnQ Bus is dire-cUy suppUed by Hot main Bal Bus.
Note: Th;s light shows that the main battery is emptying even ;{ the BAT togg~e

-- switch is ;n "OFr position (visibie even when tfJe panel cover is closed).

o Ca[9~ B2Y~!!R~t switch

Allows activation of the cargo bay light from outside.

o Actuator Selection Sw;rch-------- - . . - - -

ts used to operale the door (opening or dosing) when the t1'SElECT AR MED" green
light is ON,

® ~Cargo pq'?rjatchetf bUi8 light

Is ON when aU door hooks and latch locks are funy engag ed.

® H Selector A(me~ green liflht

ls ON when Actua10r Selection Switch working condittons are met,
lhese conditions are
- Panel cover opened
- Door unlocked by opemting handle: all hook.s are disengaged ~ and FWD latchlock

is unfastened~.
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To open cargo door
- Push flap to grasp handle of the upper lever.
- Depress handle and puU the upper lever fully down.
- Pull the lower lever fuHy down.
- Open flap for access to cargo door control panel (green light illuminates).
- Press se1ector to [OPEN] until door is completely opened.
- Make sure s~lec(or returns to neutral position.
- Lock folding strut.

To close cargo door

_. Unlock foldl ng strut.
- Open flap for access to cargo door contro~ panel.

Press selector to [ ~OSEJuntil door is complete~y closed.
- Fold back the tower ever In its recess.
- Depress handle or the upper lever and fold it back in its recess.
- Make sure blue light is ON ~door locked in closed positon) selector has returned to

neutral position and green light is OFF.

All the lights of the operating paflel may be tested bV depressing them.
As long as the cargo door is n(Jt dosed and aU hooks engaged. the JlCARGO UNLK'
light illuminates amber en the cockpit overhead panel.

MANUAL OPERATING
'0 case of electrical actuator failure, it is possible tfJ open or close the cargo door witr
a hand crank. introduced in an adjusted shaft drive of the actuator.

FORWARD AV~ONICS COMPARTMENT ACCESS HATCH
------~ - -~.

An inward opening manuaUy operated hatch in the forward section of the nose 1anding
gear bay gives external access 10 the av~onics compartment behind the main
instrument panel.

COCKPIT COMMUNICAT10 N HATCH
A machined door with a net opening of 17,5 em (7N~ wide and 15 em (6") high is
located immediately below the CAPT s~de window.
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EMERGENCY EXITS

JCKPIT

One plug type hatch located in the cockpit roof js provided as an emergency exit for
the fHght crew. One escapu rope is located in a compartment on top of the electric
rack ncar the exit. Some sleeps are provided for hatch access in the corrdko RH s~de.

.,
~,
.....
a
o
•.-,

b

•
.0::...
<:>

•

ESCAPE ROPE
COMPARTMENT

COCKPIT
___- .EMERGENCY

d~~~~- EXIT HATCH

CAB~N

In addihon to the doors alrcCirty described, two plug eme;gency type lU exists ar~

provided,
Note: A/I emergency exists are operable from inside or o'Jtside of tim cabin,
.- .. See chapter 1.07 for further details.
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I 30.2 CONTROLS

DOORS PANEL

L

FWD COMPT

r'-......, ~.--·1

~ . ----------
EMER I sVCE

~T - u... UNLK j UNU<

~tcij - "~j -_~ lr
-'-~f~=== _-_-I--=---ly---~-_____=__I._-___=_- _-_-_ -=-

~'\
~ 2 ~ L--------'-_------/\ 1 ]-------l-_-.L._---I

'- ./

------- --- --Av-

~ CAB DOORS
_L- -,-----.. OK

(3··:1, I
-.' I SVCE"L.__........ OK

I

,
Q

o
•

-..:
•...

o
Q

•
Q...

CD Doors Alert lights

The light illuminates amber and the CCAS is activated when associated door i:) not
seen locked (one or more micro switches in unlocked position).
CARGO, FWD COMPT and EMER doors onlv are monitored through the MFC.

CD Test Pb

Enables to test the microswitches system on cabin door and service door. This test
has to be pcrlormed on ground, doors open.

eD OK lights

The lights illuminate when depressIng test button on ~roond. only if cabin and
service doors Dre open .and if associated microswitches are jn unlocked posit~on.
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[3U --EiicTfUCAL SUPPLY/MFC LOG~C/SYS!EM MONITORING j

ELECTRICAL SU PPLY

R

MODEL EQUIPMENT DC BUS SUPPLY
(C!B)

AU Doors alert DC BUS 2
(00 lateral panel CAUT~ON)

102 or 202 or Cargo door HOT MAIN BAT BUS
212 or212A actuator (on laterar panel ACTR)

Cargo door GND HDlG XFR BUS
actuator control (on jateral panel CTL~

MFC LOGIC
See chapter 1.01.

SYSTEM MONITORING
- .

The foHowing condition is monitored by visual and aura' alerts ~

- Door UNLK In flight
• Sec DOOR UN LK IN FlT procedure in chapter 2.05. 12.
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40.1 DESCRIPTION
,--.------

For aircraft Ii ghting, drfferent systems are installed:
~ controlled from 'he cockpit

· cockpit Ii ghting
· cabin signs lighting
· emergency lighting
· exterior I;ghting

- controlled from the cabin attendant panel
· cabin lighting
· em ergencv lighting
· rear cargo compartment

- controlled from cargo door operating panel
· FWD carg 0 compartment

COCKPIT L1G HTfNG
-_. -

The cockpit is provi ded with integral instrument lighting.
For illumination of work surfaces and side consoles, jncandescent spot Ils and flood
lights are instalfed. The intensity of all instrument and paneJ lighting can be adjusted.
STORM lights focated below the glareshield provide an augmentation of the Ilghtiny
intensity.
As soon as DC NORMAL BUS 5S supp~ied, SIX ~rghts located below the glareshield, and
one light on the overhead panel directed to the pedestal muminate.
The general cockpit illumination is obtained from two dimmable DOME fights.

CABIN SIGNS LIGHTING
- -

JiFASTEN SEAT BELTS'" cabin signs #RETURN TO SEAT" sign in the toitet and/or "NO
SMOKING" cabin signs may be selected. TIleY will be accompanied bV a single chime
in the cabin.

CABIN AND CARGO LIGHTING
"------

Normal cabin lighting consists of two Uuorescent lights rows. In addition a separated
righting is installed rnto the rear cargo compartment. These hghtings are operated
from the hostess paneL
The forward cargo bay is lighted from a switch located outside, on the cargo door
operatrng panel.
A swnch rocated RH of the after entrance door provides for 2 min. cockpit lighting and
emergency EXIT lights illumination.
An other switch located at the cockp1t entrance (40 VU panej~ provides the same
functions.
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EXTERIOR LIGHTING

<>

'""",
'"'"<>·c..·'='
<:>,-Q·-0:...
<>

'"

CD Navigation lights

Regulatory li ght are installed on the wing tips (coverage 11 OD} and on the fEBf tilil
cone (coverage 140°).

CD Taxi and to _lights

rwo lights are installed side by side on the nose landing gear leg.

G) h~d.ng _~ights

Two lan~.ng lights are installed laterally in the forwflfd rna'n landing gear fairing bay.

e!) Wing light~

Two lights are installed one on each side of Ihe fuselage and are positionned to
illuminate the wing learling edges and the englUe air intakes in order to allow
preventive checking in icing conditions.

CD Beacon lights

Two beacon lights are installed :
one on the lOp of the vertical stabilizer and one on the bottom of the center
fuselage.

CD ~trobe Ij~ht_~

These iights are installed in each wing tip and in the tail cone. They nash white and
are lased as supplemental recognition Ifght.

o Logo lights (optionat)

Two lights are insta~led nne on each side of the ~ower surface of the horizontal
stabiJizer to itIuminate the company logo on both sides of the vertical stabilizer.
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EMERGENCY LIGHTING

I "EXIT" EMERGENCY LIGHT

181 CEIUNG EMERGENCY UGHT

~ EVACUATlQN PATH MARK'NG

~ EXTERIOR EMER. LIGHT-..

CI-
CI _

t8l I
CI

I

-

..
<J,
..........,
.".

Emergency evacuation path marktng near the Hoar is a photo~uminescent system. EXIT,
CEIUNG and EXTERIOR emergency lights are supplied with 6V DC. Two sources are
avaitable:
- DC STBYBUS via avoltage d~vjder.

- 6V jntegral baUSfies charged from the DC STBY BUS with a 10 mn capacity.

In case of system acHvahon I hg ht wilt be supplied by DC STBYBUS. tf this sou rce fai Is, the
batteries will be utlUzed automa'lcaUy.

in case of flight w~th DC STaV BUS on1y, the cockpit Hghting 15 restficled to :
- RH DOMElight wrth the possibility to swHch i1 off
- LH ihree lights located below the gfareshieJd
- overhead panel light H1um inating the pedestal.

One light is provided in the !oilet l illuminating when assocrated door is locked.

Note: Emefgency flash lights are pfovided (see 1.07).
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The three navjgation lights i~luminate steady. Ice evidence probe is
enlightened .
lights are extinguished

Both lights flash
lights are extjnguished

MIN CAB
LT

@
lcr~-~i·~O·4C D~~·.IQJ'~ ()F1=

Enables to control the minimum cabin tights powered by the main battery.
On the RH side of the cabin only, every second light rs illuminated.

(1) BEACON sw
BEACON
OFF

CD NAVsw---
NAV

OFF
CD STROBE sw

STRGB E Stroboscopic Itghts nash white
Off lights are extinguished

CD LOGO sw (when ;nstalJed)
LOGO Both lOGO tights iUumfnate steady
OFF Lights are extinguished

® WfNG sw
WING Both lights illuminate steady
OFF Lights are ext,nguished

o Land RLAND sw
Each landing tight lL and R~ is controlled by an individual switch
LAND Associated light ilIumtnates steady
OFF Associated light is extinguished

(j) TAXI & 1. o. sw
TAXI Both TAXI lights illuminate steady
OFF Lights are extinguished

MIN CAB LT SWITCH
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StGNS PANEL

CD NO SMOKING sw
Nil SMKG Ass odated signs corne on In the cabin, associated with a stogie

chime. The "NO SMOKING'" light fIIuminates blue in the memo panel.
OFF Associated signs and memo panel light are ex.tinguished.

o SEAT BELTS sw
SEAT BELTS ~'j:ASTEN SEAT BELTS'" signs in the cabin and '"RETURN TO SEAT"

sign in the toilel come on associated with a single chime upon
illumination. The "SEAT BELTS" light iIIumjnates blue in the memo
panel.

OFF Associated signs and cockpit light are extinguished.
Note: When switching off "NO SMOKIN(J' or H SEAT BELTS" signs, singJe chime

sounds in cabin.

o EMER EXIT LIGHT selector
f1 ON -Emergency'lights iUuminate.
R ARM Norma' se'ector position in operation, Emeryencv lights wiU;
R - rtIuminate if DC STBY BUS voltage is be~ow 1BV or if th c two
R gcnera~ors are lost.
R _. Exlillyuish rr DC STBY BUS volti::lye is over 20V (Jnd al l(;!ast one
R generl:ltor running.
R DISARM Normat selector position with engines stopped, Emergency light
R system is deactivated.

Note,' Cabin aUefldant's EMER LIGHT sw will override the ARM and DISARM
posit;ons of the selector.

CD DISARM light

R Illuminates amber when the emergency light system ;s deacti'llated,

MEMO PANEL

~nrA-OI·~O·~O·G05-~nOIAA

light illuminate blue when associated switch is selected ON.

~-1--1NO
; SMKG
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~ J!'JST ~9!~ry se/~CJ~r

Selects activation and intensity of main panel instrument integral lighting.

CD DSPL knob

Selects activation and inlensity of iJU di git lighting.

CD PNL roiary selecl~r

LT PANEL

Selects C1ctivatton t1nd iut ensitv of glaresnil::ld, pedes1 al and overhead panels
intrument integral lighting.

I ~~~~LT
~':. eAT (~)
I ~~~
I

~or",-o~-oO-.O-006-8001"'A

CD ANN LTsw

Allows to check and to control the intensity of :
. the annunciator lights on the overhead and pedestal panels
. the overhead panel flow bars.

TEST All the associ alcd lights come on bright
BRT Associate ti ght. when selected, illuminate bright
OJM Associated light, when selected, are dimmed.

ANN LT PANEL

LT and ReDR PANEL

CD HOOD knob

Selects activation and intensity of pedestal panet flood tighting.
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SIDE PANEL

..

."
I

~~~b
""..

CAPT FiO
CONSOLE LT CONSOLE LT

K~)J -----rVj---~~ rf})
OFF v aRT OFFL'"~aAT

CAPT READING l T

CD CONSOLE LT knob

CONSOLE The light above the associated lateral console is ON.
OFF light is extinguished.

o READING LTknob

Selects activation and intensttv of the respective spot light.

FLT COMPT LT PANEL

-<
0.(...
."
<:>..
•.....

co

""
""•·Q
<:l·

-'4-----------{(~j

01---;..-.....

Flood lights are ON with maximum inlensity and fiuorescent
tubes are ON
Flood lights are ON and fluorescent tubes are OFFOFF

(1) DOME sw

BRT Dome lights are supplied wi~h maximum intensity
DIM Dome lights are dimmed
OFF Both dome lights are OFf

CD STBY COMPASS sw

STay COMPASS Integral lighting of standby compass comes ON
OFF Ughting ~ OFF

CD ~.!-ORM sw

STORM
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HOSTESS PANEL

Efo,lHl
L I

~:::::::::::::===========:::::)I LOt'S c:c::::::::::=:::=========::::;:)

,..

10 3 4 2 5 6 7 8

o Gal/ex sw (when ini,talfed}
Monitor galley lighting.

o LAVsw
Monitor lavatory lighting. A d~ffuser switches ON when lavatory latch is closed.

0) LATPASSsw

MonitQr ~ateral passengers IighHng,o CEIUNG LT SW

Monitor the passengers ceiling lighting.o ENTRANCE sw
Monitor entrance lighting.o CARGOsw
Monitor cargo lighting.o READING LTsw

When depressed passenger reading lights are operational.o VENT sW (when installed)
When depressed, passenger ventilation fan operates.

o EMERLTsw

Controls emergency exit tight and evacuation path marking causing emergency
fights to illuminate (overriding crew switching).

@ DIM LTsw

Associated light. when selected! are dimmed.
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[40.3 ELECTRICAL SUPPLY/MFC LOGIC]
ELECTRICAL SUPPLY

EQU~PMENT
DC BUS SUPPLY AC BUS SUPPLY

ie/B) ~C/B)

EXTERIOR
Beacon lights · DC SVCE BUS - Nil -

(on lateral panel NORM~
, DC BUS 1

~on lateral panel AlTN~

Nav.gation lights < DC SVCE BUS - Nil --
(on lateral pane! NORM~

. DC BUS 1
(on lateral panel ALTN)

Wing I~ghts . DC BUS 2 - Nil -
lon lateral pani,t WING)

Logo light::l · DC SVCE BUS - Nil -
lwhcn inslalled' (on laterat panel LOGOI
Landing lights - Nil - · ACW BUS 1

lOll lateral panet)
- Nil · ACW BUS2

(on lateral pancU
Taxi and Take orr DC BUS 2 . ACW BUS 2
lights ~on lateral panel TAXI and TO)
Slrobe lights - Nil - · ACW BUS 1

(on lateral pnnel Land RCPR)
· ACW BUS2

Ion lateral panel R)
SIGNS
Seal belts - No DC BUS 2 - Nil -
smoking (on lateral panel SEAT BELT

NO SMOKING}
Emergency exit Jig hts DC STBY BUS - Nil -

(on lateral panel STBY FXIT
lIGHH

Service plugs · DC SVCE BUS ACW SVCE BUS
(on lateral panel 28VDC) (on lateral panel 115AAC)

COCKPIT
Capt normal light DC BUS 1 - Nil -

Ion lateral pane1 NORM}
flO normal light DC BUS 2 - Nil -

lon lalcml panel NORMt
Emergency light DC EMER BUS - Nil -

ron lateral panel EMER)
Inst panel normal - Nil -- ACW BUS 1
lights Kon lateral paneJ NORM SPLY)
Insf panel emergency - Nil - AC STBY BUS
lighting (on later~ panel EMER SPLY)
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EQUIPMENT DC BUS SU PPLY AC BUS SUPPLY
(C/B) (C/B)

lnst panel normal DC BUS 2 - Nil -
I~ghtrng control ~ on latera1 panel NORM

INST PNl SPlY CTl)
Integrated enginE:l DC BUS - Nil -
indicator lighting lon lateral panel M30 DSPL)
Annunciator light test . DC BUS 1 - Nil -

(on lateral pane~ ANN LT TEST~

CO MPARTMENT
FOfW (;I rd and aft · DC SVCE BUS - Nil -
CCJfijO 'on IClter<tl panel FWD and AfT

CARGO~

Wheels and aft e/ee , DC SVCE BUS - Nil -
compt. on ~ateral pane' WH EEL and AFT

ElEC)
PASSENGER
lateral left DC BUS 1 - Nil -

~ on lateral panet DC BUS 1)
· DC SVCE BUS

(on I,Heml pcmel DC SVCE BUS ~

MIN cab light DC ESS BUS - NlI -
(on lateral panel)

Lateral right . DC BUS 2 -- Nil -
(on lateral panel DC BUS 2

· DC SVCE BUS
~ on fateral panel DC SVCE BUS)
~ on rateral paneJ DC SVCE au s)

Upper . DC UTLY BUS 1 - N~I -
(on latt:!ral panel)
. DC UTlY 8US 2
(on lateral panel)

Reading light -- N~I - . ACW BUS 1
(on latera~ panel L~

. ACW BUS2
(on lateral panet R)

Lavatory light · DC SVCE BUS - Nil -
(00 lateral panel LAV IT)

MFC LOGIC
See chapter '.01.
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[5~D.l DESCRIPTIONJ
The aircraft is equipped with a potable water system and a waste disposa~ system.
The potable Wijter system supplfes fresh water for the lavatory wash basin. A waste
disposal system provi des adequate waste capabFlity.

POTABLE WATER SYSTEM
---- ----

Fresh water for the toilet is stored in a tank located in the pressurized section of the
fuse~age. The fresh water tank ~s fitled from the fresh water service panel localed at
the bottom of the rear fuselage. Th(! water sys1em is easiry and completely drainable
by gravity.

WASTE DISPOSAL SYSTEM

The toi I~t flushing is obtafned from a motorized pump filter unit. The flushing cycle is
automaticallv controlled by an electrical trmef. Dratning, frushi ng and charging or the
tank is accomplished at the loi let servic~ panel, located underneath the rear fuselage.

L~_~.2- ELECTR.ICAL SU~~L~ .l
EQUIPMENT DC BUS SUPPLY AG BUS SUPPLY

Lav(:ilory flush DC SVCE BUS - Nil -
molor (on lateral panel

FLUSH MOTOR)
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L1 0.1. "o~SCRI~TION ] (See schematic p 17/18;

On the AlA 72. numerous logic functions are pertormed by the MFC system. It
consists of two independent computers ,MFC 1 and MFC 2).
Each computer includes two independent modules (A and B).
Each module tncludes :
- a 28 VOC dual power supply.
- an input/output circu~t.

- a computation unit
-- for modu~es lA and 2A only, a hard-wired logic independent of the computation

unjt.

SIGNAL PROCES 81 NG
----------

Each module receives signa~s from the various systems snd systems controls.
Each siynaj rece'vcd hy a module is then converted, if necessary, to a digital signal
by the input circurt.
Then:

R - for most of the fu nctions, the sig nal is sent to the computation unit which processes
the dala accord ing to the logic pro~rammes,

R -- for some specific functtons ~stick pusher, flaps), signal processing is performerl in
a conventional way by 1he hardwwired card (to avoid comput(jtiun errors or common
fatiurcs~.

An intercard diCilogue is. established between aU modules to allow each module to
use signa's processed by other modules.

Signals from each system are taken into account by one or more modules depending
on the degree of reliabitity/safety required for the system,
Each module is equipped weth a self test system which monitor correct operation of
that modu Ie.

FUNCTIONS
After processing, compu~ation unit trLlnsmiis orders from the output circuit to the
various systems in order to:
- monitoc contro' an d authorize operation of the aircraft systems.
- man age system faiJurcs and flight enve~oppe anomalies and command trig gering of

associated warnings in the CCAS.
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o:!2 CONTROLS 1

CONTRO L PAN EL

....
G

UFC

1.11 111 ;!A 28

~j~l~~

Controls operation of (3ssocialed module

R ON (pushbullon pressed in) the module op~rates.

Off (pushbutton released) ~he module stops operating.
The OFF white indicator light com es on,

FAULT : The amber light comes 00 and the CCAS is activated when a maUunction
or dectrical 5UPpJy fault is detected.
The module automaticallv "'~comes inoperative.

Thes lighl also Rashes during self-test of the module.

During powering, since all four modules are selected ON. the following
sequence is executed:

MFC 1A and MFC 2A FAULT Itghts (self-test of these modules~ flashing.

MfC 1Aand MFC 2A FAULT lights extinguish. MFC 1Band MFC 2B FAULT
lights 'self-test of lhcse modules) flashing.

MFC 1Band MFC 28 FAULT lights extinguish.
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@.3 .OPERATIONl
....harts on the fonowjny payes list the imptemeotntroll and availability of the functions

lsured by each module.

READING OF TABLES-- _.. ---

The table uses the following symbols. ~ e, t, 11', to tndicate ;

- toeation of the functions:
A function is integrated in each module denoted by one of these symbols.

avai1ability oi the functions :
A function can be treated :
- in one module only.
- in several modules ~redundancy~ .
. partiaUy in two modul~sr i.e. hoth modules considered are to be operative to

process this runclFon.

MODULE
SYSTEM FUNCTION

lA 18 2A 28

fLIGHT STtCK PUS HER t t t t
CONTROLS STALL WARNING e e

The stick pusher function is integratef1 in modu~es 1A. 1B. 2A and 2B.

- the stall warnj n9 function is integrated in modules 1Band 2B.

- The stick pusher function is available if modules (1 A AND ZA) OR nA AND 2BI
OR (1 BAND 2A) OR (1 BAND 2B) operate. This funclion is therefore f10t availabfe
ffmodules {1A AND 1Bl OR (2A AND 2B) are lost.

The stat! warning is ava~18ble if modul es 1B OR 2B operate.
fhis function is therefore not available If modules 1BAND 28 are lost.
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SYSTEM FUNCTION

MODULE -
1A 18 2A lB

"AP OFF" WARNING LIGHT • •NAP OFF" AURAL WARNlNG • •ALTIT UDE ALE:lT lIG HT e e
AUI TUDE AURAL ALERT • ~
GUlDANCE LIGHT • •AFCS GUmANCE (AURAL I • •AP OISENGAG~MENT IN CASE OF ,
- STALL WARN~NG • •- PITCH TRIM ASYMETRY

STBY TRJM CONTROL
.~

- PITCH EFFORT

• -
MECHANICAL CALL 1NlJ
ATTE~JOMIT CALL !r~D •CREW CALL I~JO •COM eVR ERASE • ~
RECORDERS (START/STOP) • •PUBLlC ADDRESS VOLUME •MUTING HP GALLEY •EMER BAr CH3 eTl • •MAIN BAT CHG en •BAT DISCHARGE ~N FLIGHT • •DC BUS 1 OFF WARNING •DC BUS 2 OFF WARN~NG •DC STBY BUS UNDV DETECTION •DC SUPPLY OF DC EMER BUS FROM HOT EMER • •BAr BUS OR FROM MAIN BUSSES
SUPPLY OF DC ESS BUS FROM HOT MAIN • •E BAT BUS OR FROM MA1N BUSSES

L EM ER BAT PROTECTION • •t MAIN BAT PROTECTION • •C
LEFT PFTS •RIGHT PFTS •• • -
SUPPLY OF tNV 1 FROM DC BUS l OR FROM
HOT MA~N BAT BUS
AC BUS ljlNV 1 RElAY •AC AC 8 US 2jlNV 2 RELAY •AC 8US TIE RELAY (BTR I •JNV 1 FAULT LIGHT • •jNV 2 FAULT LIGHT • •
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SYSTEM FUNCTION -
IA 16 2A 28

UGHT LIGHT TEST • •BLEED 1 SHUT-OFF VALVE • •(J) BLEED 1 HPVALVE •c
w BLEE[} 1~FAUlr INO •w
...J BLEED 2 SHUT-OFF VALVE • •(0

l.lJ
BLEED 2HP VALVE •z

C)
BLEED 2 "FAULT' INO •z

w
CROSS-FEED VALVE •ATCPS ARM UGHT • •ENGlNE 1 UPTRIM • •PROP r A/FEATH • •~NHIBITION ON GROUND OF r:NG 1 • •ELECTRICAL FEATH PUMP ACTIVAnON BY

ATPCS CL 1

ENGINE 2 U?TAIM • •PROP 2NFEAH-i • •INHIBITION ON GROUND OF ENG 2 • •ELECTRICAL FEATH PUMP ACTIVAnON BY
CL2

BRAKING • •
RELEASING • •PROP BRAKE UNLK IND • •AUTOMATlC DC AUX PUMP CUT OFF •AFTER PROP BRAKE LOCKING

PROP FAULT START 2 ILLUMINATION WHEN •BRAKE PROP BRAKE ENGAGED AND GUST
LOCK NOT ENGAGED
PROP BRK ~lLUM1NATION ON CAP WHEN • •GUST LOCK IS RELEASED Al'JD PROP BRAKE
STlLLENGAGEO

DCAUX PUMP •INH~t:lIIIUN OF LOCAL 'OIL lOW PRESS' •ALERT OUR1NG ENGIN E1SHUT-DOWN

ENGINE INHIBITION OF LOCAL ''OIL lOW PRESS" •ALERT DURING ENGINE 2SHllT-DOWN

HlGH FUGHT IDlE • •IDLE GATE CTL • •IDLE GATE
IDLE GATE AMBER ALERT •ENGINE START START IND LIGHTS • •
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SYSTEM FUNCnON
MODULE

1A 18 2A 28
ENGJNE 1 DE (OR ANTlllCING • •U)
ENGfNE 2 DE (OR ANTI) ICING • •w

Z
~ ENGlNE 1 DE (OR ANTl} IC~NG FAU LT • •z
w • •ENGINE 2 DE (OR ANTI) ICING FAU LT

z u.J
AlRFRAME DE-JCING (BOOTS A) • •0 ~ AIRFRAME DE-IClNG {BOOTS B) • •r ~

U n:
w L..I.... AIRFRAME DE-lCING FAULT • •l---- a::
0 « • •a: MODES AUTO, SEL0-
z U) PROP 1ANTI-ICING •~ ccc:: UJ

PROP 2ANTI-~CING • •CI ...J
--l

~ W-J • •a.. PROP 1ANTI-ICiNG FAU LTuJ 0
0 lJ:

PROP 2ANTI-tClNG FAU LT • •0..

LEFT SIDE W~NDOW ANTI- rCING PWR SPLY • •en
RIGHT StDE WINDOW ANTI-ICING PWR • •3:a SPLY0

z LEFT SIDE WINDOW ANTI-ICING FAULT • •s:
DETECTION
RIGHT SIDE W1NDOW ANTI-~C~NG FAULT •DETECTION

AAS (IND) •
LANDING GEAR CONTROL • •

c: CENTRAL PRIMARY RED UNLK IND •<:
UJ PANEL PRIMARY DOWNLOCK IND • •c:::J

OVERHEAD SECONDAFrf RED UNLK lND : :PANEL SECQNDARV' DQWNLOCK INO

~LDG GEAR NOT DOWN" WARNING • •BRAKE OVERTEMPAlERT (UH)

BRAKE OVERTEMPALERT (A/HI • •t.:J BRAKE OVERTEMP TEST , Iz
4 t0 WEIGHT ON WHEELS (SYSTEM 1)

z
:5 WEIGHT ON WHEELS (SYSTEM 2) •NOSE \Ntl'!:EL STEERING • •
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SYSTEM FUNCTION
MODULE

lA 18 2A 28

EXTENSlor~ AND ASYM PROTECTION t t t t
RETRACTION AND ASYM PROTEcnON t t t t

r.n RED uFLAPS UNLK" WARNING • •n...
::i AMBER '"FLAP ASYM" ALERT • •L.L

IN FUGHT INHiBITION OF FLAPS UNLK •TEST (MAINTENANCE)

ASYM TEST (MAINTENANCE) • • • •....J ST1eK PUSHER • 41 • t0
a:
...... (!) STICK PUSHER INH1BITION • •Z -JZ
0 ....J-

ST~CKPUSHER/SHAKER FAULT IND • •u Z
l- ~a:
::x: U?~ STALL WARNING • •."

STICK SHAKER • •STICK PUSHER TEST • • • •J: WHOOLER • •u:::!:
1--
-0:: PIT CH TR IMASYM WARNING • •Q...I-

a: RELEASABlE CENTERlNG UNIT AUTO • •UJ:;;0_ DISCONNECT DURING YAW fR ~M ACTION
00:

OR YAW DAMPER ENGAGEMENT;:JI-
0:

:3 TRAVEL UMITATION UNlT AUTOMATIC • •I- CONTROL INDICATION

BLUE HYDRAU UC PUMP (GTl) • •HYDRAULIC
GREEN PUIv1P LO PR INDICATION •
AURAL ALERTS • •MASTER WARNING AND MASTER • •CAUTION

CCAS AMBER ALERTS ON CAP • •RED ~CONF IG" "ENG O~L"' "PROP BRK" • •ALERTS ON CAP

RED ~FLAPS UNlK" ALERT ON CAP • •



-w MFC 1.01.10

P8 500
Ann
F.e.O.M. GENERAL JUN 97

M

SYSfEM MODEL FUNCTION
lA

PACK 1

PACK 1FAULT IN D • e
PACK 2 It It
PACK 2 FAULT IND e
GND TURBO FAN 1 tit
GND TURBO FAN 2 e
OUTFLOW VALVE AUTO OPENING e

AtR ALL AFTER lAND1NG

QvaD VALVE PWR RLY CIl It e e
OVBOVAlVE FAULT INO

XVALVE •UNDER FLOOR VALVE PWR RlY ell e
EXTRACT FAN e
EXTRACT FAN SHUT DOWN RLY
COMMAND

CARGO DOOR UNLK INO

CARGO DC'lR elL

DOORS 102 Of 202 or 212. EMER HATCH UNLK INO

FWD COMPT DOOR UNLK INO e
CARGO DOOR ell PANEL • •
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[10.4 ElECTRIC~Al SUPPLY/SYSTEM MONI!ORING-j

.ECTRICAL SUPPLY

Each module is supplied by two separate eteclricBI sources ~primary and alternate).
Powe( supply swjtching is automatic :

- from primary to alternate if prfmary V < 19V and if alternate V > 22V,
- from altornate to primary if primary V > 22V.

UNIT DC BUS SUPPLY
(CjB)

MFC lA

Primt.lry Supply DC ESS BUS
(Upper Panel PR 1M SPLY)

AUernate Supply HOl EM ER BAT BUS
(Upper P.~mel ALTN SPLY~

MfC 1B

Primary Supply DC BUS 1
~ Upper P'dnel PR 1M SPLY)

AHernate SupplV DC EMER BUS
(Upper Panel ALTN SPLY~

MFC 2A

Primary Supply DC EMER BUS
(Upper Panel PRIM SPLY)

Alternate Suppl~'
HOT MA!N BAT BUS

(Upper Panej ALTN SPlY~

MFC 28

Primary Suppry DC BUS 2
{Upper Panel PR!M SPLY~

Allernate Supply DC EMER BUS
(Upper Panel ALTN SPlY)

"-he foJlowing conditions are monitored by visua~ and aural alerts:
- MFe Module(s) failed

• Se~ MfC PMODUlE~S)~ FAULT procedure in chapter 2.05.10.

R SYSTEM MONITORING
R

R
R
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\ 10.5 LATERAL MAtNTENA~E PANEL I
The right side maintenance panel includes a readout display for failures of systerl..
Ifnked to MFC.

Recordfn 9of these fail ures fS pe rform ad by the MFC 1A module.o "BITE LQADED" Magnetic indicator.
Indicates that a failure has been recorded by the maintenance system.

CD SYSTEM SELECTOR switch
Normally p~aced ,n NORM FlT position (in arl other positions the "MAINT PNL" ~ight

comes on amber on CAP).
Du ri ng maintenance operations, enaoles the vanous systems to be selected, in
order to consul! the failures which have affected the system involved.

0) BITE ADVISORY DISPLAY (Failure Displav}
Indicates, through illuminated lights, the code of the faHure recorded {the
com blnatia ns of il tuminatton of these four lights enable up to 14 fai lures per system
10 be coded: the code/failure relationships are given tn Ihe following pages}.

0) PTNERS pb
- when a system lS se~ected, PTA function (Push To Advance) enables recorr

failures to be run on the failure display. FFFF code indicates the end of the list IVI

the selected system.
- when EAS posilion is selected;

-If PTA/ERS pb is pressed in fodess than 2 seconds, ARINC test is performed
and ~- FF- ~ code is displayed if successfulL

.If PTA/ERS pb is pressed in fOf more than 5seconds, system memory is era~

and "F- -Fn code is displayed du ring erasjng.

0) TEST pb
Used 10 check operalion of the BITE LOADED magnetic indicator.
When pressed for more lhan 3 s, the magnetic indjcator is actjvated.

o CONNECTOR OUTLET
Enables the oprional MTS (Maintenance Test Set) system to be connected.
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SYS . WOW&UG
CODE 8 4 2 1 DEFINITION

1 F Right Main Gear Prime DnLk Prox Sw~ch Fail

2 F Nose Gear Prime DnL~ Prox Switch Fail

3 F F left Main Gear Prime DnLj( Prox Switch Fail

4 F Right Main Gear Sec. DnU€ Prox Switch Fail

5 F F Nose Gear Sec. Dnlk Prox Switch Fai~

6 F F left Main Gear Sec. Dnlk Prox Switch Fail

7 F F F Left Main Gear WOW 1 Prox. Sw~ch Fail

8 F Nose Gear WOW 1 Prox. Switch Fail

9 F F Right Matn Gear WOW 1 Prox. Switch Fail

A F F Left Main Gear WOW 2 Prox. Sw~ch Fail

B F F F Nose Gear WOW 2 Prox. Switch Fail

C F F Right Main Gear WOW 2 Prox. Switch Fai~

0 F F F
E F F F

ws . DOORS

CODE 8 4 2 1 * DEFINITION
1 F 2 Left Fwd Door Untock Prox Swilch 1 Fail

2 F 2 Left Fwd Door Unlock Prox Switch 2 Fail

3 F F 2/3 Left Aft Door Unlock Prox Switch 1 Fail

4 F 2/3 Left Aft Door Unlock Prox Switch 2 Fall

5 F F 2 Right Fwd Door Unlock Prox Switch 1 Fail

6 F F 2 Right Fwd Door Unlock Prox Switch 2 Fa~1

1 F F F 2/3 Right Aft Door Unlock Prox Switch 1 Fai1

8 F 2/3 Right Aft Door Un~ock Prox Switch 2 Faij

9 F F 3 Emergency Hatch Prox. Switch Fail

A F F 3 DOB CD HOOKS ENGAGED MAINT [ND

B F F F 3 DOB CD LATLK LKD MAINT INO

C F F 3 DOB CD HOOKS DISENG MAtNT INO

0 F F F 2 Emergency Halch Prox Switch Fail

E F F F

* : In this column: 2 indicates models 101 or 201 or 211
R 3 indicates models 102 or 202 or 212 or 212A
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SYS: BOOTS
CODE 8 4 2 1 DEFINITION

l F left Engine Boot A Fault

2 F Right Engine Boot A Fault

3 F F left Engine Boot B Fault

4 F Right Engine Boot B Fau~t

5 f F lett Wmg Boot A Fal.Jlt

6 F F Right Wlng Boot A Fault

7 F F F Left Wing Boot 8 Fault

8 F Rlght Wfng Boot B Fault

9 F F Left Median Wing Boot A Fault

A F F Rfght Median Wing Boot A Fault

B F F F Left Median Wing Boot B Fault
r F F Right Medfan Wing Boot B Faultv

D F F F Horrzontal Tail plane Boot A Fault

E F F F Horizontal Tail plane Boot B Fault

SYS ~ NAV

CODE 8 4 2 1 DEFINIT10N

1 F AHRS 1 Overheat
2 F AHRS 2 Overheat

3 F F AHAS 3 Overheat

4 r EADI 1 OverheDt

5 F F EADI 2 Overheat

5 F F EHSI 1 Overheat

7 F F F EHSI 2 Overheat

8 F FMS Overheat

9 F F SGU 1 Overheat

A F F SGU 2 Overheat

B F F F AFCS Anomaly

C F F

0 F F F

E F F F
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SYS~BRK

CODE 8 4 2 1 DEFINITION

1 F left fnboard Brake Overheat

2 F Left Outboard Brake Overheat

3 F F RighI Inboard Brake Overhea!

4 F Right Outboard Brake Overheat

5 F F L.INBD XMITIER PWR LOSS/OUTPUT OPEN

6 F F L.OUTB XMITIER PWR LOSS/OUTPUT OPEN

7 F F F RJNBD XM1TIER PWR lOSS/OUTPUT OPEN

8 F R.OUTS XMIITER PWR LOSS/OUTPUT OPEN

9 F F L.INBD SNSR!XMITTER TEST FAll

A F F L.OUTh SNSA/XMITTER TEST FAll

B F F F RINBO SNSAJ\oVMITTER TEST FAIL

C F F R.OUTS SNSR/XMITIER TEST FAIL

0 F F F

E F F F

J l- t- HA < ouu .... t:t: I UA~ A l""'t:HMANt:N I ~rA~ 1)

4 F RA < 500 FEET DATA PERMANENT (tAS2}

5 F F RA :> 500 FEET DATA PERMANENT (IAS1)

6 F F AA > 500 FEET DATA PERMANENT (IAS2)

7 F F F SPRfNG TAB PIN PROG NOT GROUNDED

8 F TRIM DIRECT~ON FAULT

9 F F FLAPS POSITtON SWITCH FAULT

A F F SPRING TAB PIN PROG NOT GROUNDED

B F F F

C F F STICK PUSHER: LEFT ALPHA PROBE DISAGREE

0 F F F STICK PUSHER: RrGHT ALPHA PROBE DISAGREE

E F F F
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SYS; Mise 1

COOE 8 4 2 1 DEFINITION

1 F AIR BLEED: lH HP VALVE MAINT INDICATION

2 F AIR BLEED: RH HP VALVE MAINT INDICATION

3 F F ELEC. LH OPEN WIRE MAl NT IND

4 F ElEC. RH OPEN WIRE MAINT INO

5 F F ELEC: SVCE/UTIL eNTOR FAULT MAINT INO

6 F F AIR COND: lH PACK MAINT OVHT INO

7 F F F AIR COND: RH PACK MAINT OVHT INO

8 F ANTIICE: LH MAIN W/S ell OPEN FAll SIGNAL

9 F F ANTIICE: RH MAIN W/S CTL OPEN FAJL SIGNAL

A F F FORWARD CARGO EXTfNGUISHER 1 FAI LED

B F F F AFTER CARGO EXTINGUJSHE A 1 FAILED

C F F AUX AFTER CARGO EXTINGLJ [SHEA 2 FAILED

0 F F F ADC 1 OR ADCl & 2 SWITCHES DISAGREE

E F F F ADC 2 OR ADC2 & 1 SWITCHES D1SAGA EE

SVS ; MIse 2

CODE 8 4 2 1 DEFINITION

1 F ElEC: STBY CQNTACTOR DEFAULT

2 F ANTI-ICE: AUTO MODE SWJTCHES DiSAGREE

3 F F COM: FDAU MEMORY FULL

4 F QUICK ACCESS RECORDER FULL

5 F F Engine 1 Feeder Jet Pump Fault

6 F F Engine 2 Feeder Jet Pump Fault

7 F F F EEC 1 FAULT lATCH

8 F EEC 2 FAULT LATCH

9 F F Fin ()ptional Boots A Fault

A F F Fin Optional Boots B Fau~

B F F F

C F F PROP BRAKE: SWITCHES DISAGREE

D F F F ANTI-ICE: LEFT PROP. HEATER FAULT

E F F F ANTI-ICE: RIGHT PROP. HEATER FAULT
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SYS: Mise 3

CODE 8 4 2 1 [)EFINITION

1 F MODULE 1A PIN-PROG DISAGREE

2 F MODULE 1B PIN~PROG DISAGREE

3 F F MODULE 2A PIN-PROG DISAGREE

4 F MODULE 2B PIN-PROG DISAGREE

5 F F MODULE 1A PIN-PROG ACQUISITJON FAULT

6 F F MODULE 1B PIN-PROG ACQUISITION FAULT

7 F F F MODULE 2A PIN-PROG ACQUISITION FAULT

8 F MODULE 28 PIN-PROG ACQUISITION FAULT

9 F F AIRCRAfT VERSION FAULT

A F F MFC CC"MPATIBILITY FAULT

B F F F MFC MIXABlUTY FAULT

C F F

0 F F F PROPELLER TYPE DISAGREE

E F F F UNKNOWN PROPELLER TYPE

SYS: Mise 4

CODE 8 4 2 1 DEFINITION

1 F PROPELLER ELECTRONIC eTR L 1 FAI L

2 F PROPELLER INTERFACE UNIT 1 FAIL

3 F F PROPELLER ELECTRONIC eTR L 2 FAIL

4 F PROPELLER INTERFACE UNIT 2 FAIL

5 F F ANC SYSTEM OPERATIVE FAULT

6 F F ANC SYSTEM INOPERATIVE I=AULT

7 F F F Right Empenage BOOI A Faull

8 F Right Empenage Boot B Fautt

9 F F

A F F

B F F F

C F F

D F F F

E F F F
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, 0.1 DESCRIPTI.~~.l fSe~ schematic p 15/16~

• A CENTRALIZED CREW ALERTING SYSTEM (CCASl is continuously monitoring all
aircraft systems til order to provide the following functions:
- Alert the crew on the existence of a system malfunction or aircraft hazardous

conr~guration with a clear indication 01 tne urgency of the situation,
- Identify the malfunction or situation without ambiguity,
- Direct the eppropriatE' corrective action without confusion.
Thre~ types of visual devices are used:

- MASTER WARNING (MW) and MASTER CAUTION ~MC) lights.
These flashing lights are used as "ATTENTION GETTE-RS". Together with aural
signals. they allow the crew to detect a failure and identify its degree of urgency.
They may be sw'tched oU by a push OIl the light. This crew acknowledgement
will also silencE! th~ associat~d aura!.

- CREW AlERTING PArJEL (CAP) ;ights.
Regrouped on a centrally located panel. these liQhls are used to identify the origin
of a failure, TheV provide condensed information of system faults or aircraft
abnooTlE.l1 configuraliM.

- LOCAL ALERT lights.
These liyhts are yenerallv integrated in lhe system central panels. They give
detailed inform~tion on the failure and also direct the corrective action, being, as
much as possible, combined wtth or adjacent to the correctivo action control. A
limftad number or aural alerts call crew attention through two loudspeakers.

• Logic functions are performed by MFC 1Band 2B modules which acquire and
process system failure .and night envelope protection si ynals and generate visual
and aural alerts.
Two kinds of logic are possible:

R "" ._---
""R
...

/A).0
"- ~-q ""·~

r-·:~~:_
r;:I

1;>

R ·""...
R

, SENSOR UFC'"Go'

R ·~e
R •

"'"
R

...
co
CI"

1

sYSfEI,,1S

{ SENSOR
OR - - ---

®

Following warnings are not processed by MfC : ENG FIRE, EXCESS CAB .6.p.
EXCESS CAB ALT, NAC OVHT. SMOKE. Corresponding warning lights on CAP are
directly illuminated by respective system lindependenlly of MFCI.
Note: AJI alerts requesting 8 f/;ght crew action are quoted in the !!mergency and
-- - following failure procedures clraplers.
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BASIC PRINCIPLES
-- ---

lhe following two principles have been adopted:
- "All Wght deck lights our concept

In normal operation, al~ the lights are extinguished (except sometimes green or blue
light for tnmsicnt pbi::l~e~l.

Detection sequence
The detecti on sequence comprises tbree different phases,

rHASE FUNCTlON MEANS OF DETECTION
1 AlERT AU RAL + MWjMC liyhr
2 ~DENTIFICATION CAP
3 ISOlATlON LOCAL ALERT

ALE RT LEVELS

The alerts are c1t1ssiried in 4 levels according to their importance and to the urgency
of the corrective action required.

LEVEL 3 : WARNrNGS
-_._- ---

This corresponds to an emergency situation requiring crew prompt corrective ac
The following alerts faU into this category :
- aircraft in hllli:Jrdous confiyumtiorL or limiting night conditions (e.g. stalt warning)
- serious system fairure (e_g. engine fire)
These wmni ngs are identi fieri by ;

• The MW light flashing red associated with a continuous repetftive chirnr:t (eRe
a red w~rning light on the CAP.

• a specific aural warning,

lEVEL 2: CAUTIONS

This corresponds to an abnormal :)ituation of lhe aircraft requlnng timely crew
corrective action. Time for taking action wW be left to crew's discretion.
This level milinly comprises system failures having no immediate impact on ~ 'y
~e.y. engine overheal).
The cautions are ldentifil!d hy the Me light flashing amber associated with a single
chime ISC) ilnd an amber light on the CAP.
LEVEL 1 ~ ADVISORIES

- -
Th is corresponds to a silul1tion requiri ng crew monitoring_
This level mainiy comprises failures leading to a loss of redundancy or degradatl f
a system (c.y, NEAECT FAIL),
Tht:s~ (jdvisorr~s ar~ idenlified by an amber local Ii ght wilhoul chime.

LEVEL 0: INFORMATION
This corresponds to an infonnation situation action (e.g. DME hold).
This information is provided by blue, green or white lights on the control panels.
Note: Levels 1 and 0 are not taken into account by the MFC.



-w eCAS 1.02.10

1\R.72
P 3 I 001 I

F.e.O.M. GENERAL I I OEC 96

ALERT INHIBITfON-----." ----._-
In order to avoid alerts when nol desired, inhibition follows the conditions below:

. All the CAP amber lights except PRKG BRKj GPWS FAULTt MAINT PANEL may be
extinguished by pressing CLR pb on CAP.

- ENG oil, smoke warnings and some caution alerts may be inhibited before take off
R by depressing TO ph.

Associated aural alerts are also inh~bi(ed.
These inhibitions will be cance~led :
• automatically as soon as one gear leg is not locked down,
• by pressing RCl pb.

- An emergency audio ea·leel swallows the crew lo canceJ a nuisance aural for a
whole flight (except for lDG GEAR, VMO, VFE, VL[ Stall Warning, Whooler, AP
DisconnecU. Associated aural will be reachvated :
• at next atrcraft energization,
• after MFC 1B/26 res~t

• after pressing RC L pb.
• after lO. Config test.

AURAlS
Three types of aurals have been defined to alert the crew:
- A continuous repetitive chime iCRC) is used for an warnings directly identincd by
a speciric CAP light

- A single chime ~SC) is used for a~1 cautions directlv identffied by a CAP system Ijgllt
- Specific aurals for alerts not directlv identified by a specific CAP light and whkh are

of a particular operational signifiance :

• stall (cricket) }
• overspeed: VMO, VfE, VlE (dacker) warnmgs
• AP drsconneci ~Gavalry c.harge)
• Trim in motion (whoolcr~

• ahitude alert l"'c chord"') }
• calls (door belll cautions
• AP capability dOVllTlgrclding U click) ,

Note: A priority order has been defined for (lura!s in case of simultaneDUS occurencc
- of warnings:

- Stall (cricket) - Nac DVHT (eRe)
R .. Overspeed (clacker) - Excess cab DP (eRe)

- Flaps unlocked (eRG) - Trim in motion (whooler)
- Config (eRG) - Smoke detection (CRG)
- Propeller brake faiJure (eRC) - Oil jow press (CRe)
- Engine fire (eRG) - Landing gear not down (eRC).
- Pilch Disconnecr (CRe) - AP disconnection (cavalry charge)
- Excess cabin altitude (eRG)
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[1O~2-CO NTROLS-I. _.
CAP

........
o
o..·

·...
C"">·

(i)

/--3',,.
I -.~

IIf NAV OVHl OR NAC 1 OVHT AND NAC 2 OVHT (depending on the version~

CD WARNING lights

Red lights.

(j) 9AUTION Hghts (levellj

Amber lights.

CD CA~TlqN Jight~ (level I)

Amber lights lhat can be cleared on~y by corrective action.
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(1) ReL pb

When depressed:
- All fnhibtted or cancetled caution lights will illuminate if the respective system fS

strll degraded.
. All aunt! w<lrnings prevjously cancelled are re8ctivat~d, Recall is possibie during
all phases of operation,

® CLR pb

R When depressed, certain zone 2 caution lights will be cleared, (see page 3).

CD rq_p.b
When depressed, the ~NHllight iUuminates blue and the ENG Oil wamtng lights, the
smoke warning lights, all CAP amber lights except EFiS CaMp. PRKG BRK, GPWS
FAULT, MAINT PNL. ENG Hor an AOC sw falilt aJert), FLT eTl ~for CI TLU fault alen
or FLAP ASYM alert), and associated aural warning are inhibited. Other warnings
are not ,nhi bitcd.
The b'ue light extinguisncs when the TO INHI function is canceUed.

MW/MC LIGHT

-o
'=I

'"I
'"Q
Q

•o....
-o

I
"I;...
!;1

'"'

(!}---I WARNING 1
(2)'-I CIIlmON I

CD .MW light

Ifluminates in case of a warning associated wHh a CAP red light.
When depressed, ligh1 will extingui sh and associated aural warning will be
cancelled,

CD ~C JigfH

Ilfuminates in case of a caution associated with a CAP amber light.
When depressed, light will extinguish.
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CONTROL PANEL
-01[

.0;:..

Q,
.....

(2)
..../

EMERG AUDIO
CANCEL
/-=~, T.O CONRG

_'-.-.oj:Bll ~_----. -----leD

CD TO CONFIG rESTpb

Is used b~fore [l:Ikc~off :
- to check ir aircraft configuration is correct for take-off bV simu~atrng power levers

at TO posihon (except PARK BRAKE) ;
- to perform an aUlomatic RECALL (thus reactivating aU aural warnings prev.o~

cancelled by Emery Audro/Cancel~-

(2) EMER AUDIO CANCEL sw

Is safety wired guarded. n (J false "lystem indicatjoo generates and undue
continuous aurat the use of this SW wm cancel the aural specific of ttJjs false a'

Example: if (he SW lS used to cancel a system X failure CRC. CRe is not canCl-
for the systems other than system X.

Cancelled aural wam~ng win bl! reactivated
- CJt 11 ext aircraft eneryization ~ MFC reset)
- l:ifter MFC 1B/28 reset

-- after pressing RCL pb
- following T. o. Config test
Except lor aural w.arniny associated with:
- landin 9 gear Uar.ding configuration ~

- VMO. VFE, VLE
~ Stall warn~ng

.- Pitch trim whooklr
- AP Disconneel
Which will be rearmed as soon as the triggering condition disappears.
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110.3 OPERATION [

.a.BMAl 0 PERATIO N

WITHO UT AtR CR AFT SYSTEMFAI LURE

After engines start :
No afert Hght illuminated in the cockpit except PRK-BAK on the CAP if the parktng
brake is se!.

BefQfe take--.2.ff :
Press TO CONFIG TEST
- jf aircraf1 is in correct configura1 ion. no light w~U muminate.
- if aircraft is not in correct configurati on :

- MW light wiU flash red,
- CRG aural wiU be generated I

- CONFI G red light wi II iUuminate on 1he CAP associated with
• FLT ell when pitch trIm. and/or wing flaps are not in the TO configuration an dIm

AI l LOCK is illumjnated indicating a disagree between the gust lock control and
the actuators,

• ENG when PWR MGT is not set to TO positton.
• the TlU FAULT It if the Travel fimHing unit is not in LO SPD configuration.

Press TO pb on CAPl tNHI Lght illuminates blue. Take off may be initiated.
At gear ret raction, inhibition is disengaged j INHI Iig ht extl nguishes,

Before starting descent:
Press RC Lpb on CAP.
No light wil I ill uminate on CAP provided no failu re occured in fl ight.

QVERSPE EO ALERT

When the ai reraft is in overspeed conditions {VM 0 I VFE I VLE), a specific aural alert
tS generated wh Ich wHl persfst unl,1 relurn inlo the fotlowi ng fl i9 ht envelope is
performed.

ALERTS VFE VLE VMQ

Flaps 0° 180 kt 250 kt
Flaps 15° 180 kt
Flaps 30° 145 kt
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ANGLE OF ATIACK
PROBES

Ang~e of aHack probe information is directly processed by CCAS.

Critical ang Ie of attack detected by angle of attack probes leads to aural alert (cr(ck~
stick shaker activation, and then stick pusher activation.
fn normal conditions, stick shaker and stick pusher triggering thresholds are
elabora!ed by adding a ~6.0 n value to angles of attack corresponding to the basic
protection s. flu depends on engine t and engine 2 torques and flaps configuratij""
Engine 1 torque signal is processed by MFC 1A and engine2 torque sign a··
processed by MFC 2A. So, lwo 6.0 are computed, but only the longer one
considered.

The monilori ng systemuses;
- a microswitch signal on PL hand\es
- bolh EECs
- the four MFC modu'es

The faHu re of one of these elem ents invalids the associated L\a.
If a ~a is invalidatedl the system takes into accourl the other one. If both 6.a are
invaHdated, system chases 6,(( =O.

Note: System operation goes unnoticed for the crew.

AIRCRAFT CRIHCAl ANGLE OF ATTACK

ALERT and STteK SnCKPUSHER
SHAKER ACTIVATION ACTIVATION

FLAPSQu FlAPS t50) FLAPS 30<J FLAPS 0° FLAPS 15° FLAPS3(

HIGHPOWEA 10.9'" to.9" 9.9° 13.400 14.1 G 12.8°

LOW POWER 10.9'" 10.9" HJ.4I;J 13-40 14.1 ~ 14.3°



-w eeAS 1.02.10

t 500 JP9
Ann
F.e.O.M. GENERAL 1 I JUL 01

Whenever IGING AOA IS ilium inatedt the aircrafl is pro1ected by an earlier s'all
threshojd as follows:

AIRe RAFT CRITICAL ANGLE OF ATTACK

ALERT and STICK STICK PUSHER
SHAKER ACTIVAT ION ACTIVATION

FLAPS 0" FlAPS 15° HAPS 30" FLAPS 0" FlAPS 15" FLAPS30n

TAKE OFF 8.0" BA'-' 10,6to ~ O.9~

EN ROUTE B.O" 8.4" 7.7" 10.6<> 10.9" 10.8"

R Notes - EN RDUTEva/ues occurs, when 10 mn have elapsed after /ift off or when flaps
are retracted to 0whichever occurs first.

- Stall alarm alert and shaker are inhibited when aircraft is on the ground
- Stick pusher activation is inhibited:

• on ground
R • during 10 seconds after lift off

• in flight, provided radio allimeter is operative, when the aircraft
descends below 500 ft.,

'" GROUND:
1-'; OFt- ------------- --.

\
"'

\
\
\

\ ,
\

.,..
'"o
t,..,

·7
c-.
'"

o

""

soo Ft ~

/ .'

/'
,/

/
/

/ ~------\
,/ / \ \
/' '. \
~ \ \

/' /' j 0 SECONDS AFrE R \ '
/" /" Woo I OFf- \ \

\ \
\
\ \

\\\,

STICH PUSHER NOT INHIBITED

STICH PUSHER INHI81TED

...

- If radio aftimeter gives an erroneous "< 500 fr signal meanwhiJe
lAS > 185 kt lor more than 120 seconds (cruise), STICK PUSHER
FAULT amber light will come on to notify the crew that stick pusher is
inhibited.
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WITH AIRCRAFT SYSTEM FAILURE- . - .... _. - .

LEVEl 3 LEVEL 2
Failure delBcti0 n

aural alert: CRe - aural alert: SC
MW light flashing red - Me light nashing amber

-- red warn ing light on the CAP - amber caution light on the CA
identifying lhe failu re identifying the failure

- for some cases, a red light on the - local alert light on the affected system
arfected system control peineI controt pan el

AcknowJedgemont of the failure bV the crew
- Press MW light - Press Me light

• MW light exlingu4shes • Me light extinguishes

• aural alert is cancelled
CorruclivB action J

• If the failure disappears. associated local arert light and CAP light extinguish.
• ~f the faflurc does not disappear, associated local alert light and CAP light remain.

illuminated :
Press CLR on CAP (after Check fist applicationl

CAP liyhl does nol eXLinguish CAP light extinguishes I
Before starting descent. press RCL on
Ct~

CAP light, associated with system
where t:I failure persists, Ofr with a whjt~

light illuminated on {he associated control
panel will illuminate.
Ir necessary, take into account the failure
consequences for the landing.
Press ClR on CAP

Note: The Joca~ alert lights always reflect direcflv the system status: they never r
inhibited lIor cleared by any other mearrs than restoring normal fUflcrionin~.

When a local alert light disappears, the other alert sequence elements
(MW/MC It CAP, aurals) also disappeBr.

OPERATION WITH etAS FAILURE
~n case of MFC 1Band 2B failure:
- Me iUuminates without flashing

MFC i1mber tight illuminates on CAP
- MFC 1Band 26 amber FAULT liyhts illuminate on overhead pane'
In these conditions, processing of alerts is as follows:
- All level 2 alerts and "OONFlG'" + "ENG OIL" + "PROP BRK'" level 3 alerts are not

processed. The crew has to monitor the overhead panel where the local alerts are
stiJi active.

- All other level 3 alerts are processed on CAP (wilhout MW and CRCl.
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[1OAELECiRlCAL-SUPPLYIMFC LOGIC l
ELECTRICAL SUPPLY

EQUIPMENT

MfC 18
Primary supply

Alternate supply

MFC 28
Pri mary supply

Alternate SupplV

MW light (2 bulbs)
- Me light (2 bulbs)
- CAP warning lights (l bulb)
- PRK BRK light (2 bulbs)
- MAINT PNl hght (2 bu~bs)

MFC light (1 bulb~

MW light (2 bulbs)
- Me light (2 hulbs,
- CAP warning tights (1 bulb)
- CAP caution !4ghts (2 butbs)

except PRK BRK MAINT
PNl

- MFC light (l bulb~

- RCl. CLR. To INHI pb lighls
CAPT lS

FlO lS

Stall warning and stick pusher tests

MFC LOGIC
See chapter 1.01.

OC BUS SUPPLY
(C/B~

DC BUS 1
(Upper panel 1B PRtM SPlY)

DC EMER BUS
(Upper panel 1B AlTN ~PLY)

DC BUS 2
(Upper panel 2B PR 1M SPLY)

DC EMER BUS
(Upper panel 28 ALTN SPLY~

DC EMER BUS
(Upper pane~ 1B ALTN SPlY)

DC BUS 2
(Upper panel 28 PR 1M SPLY)

DC ESS BUS
(Upper p~nel AUO 10 SYS CAPn

DC EMER BUS
fUpper panel 28 AtTN SPl Y)

DC EMER BUS
(Upper panel 1B AlTN SPLY)
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10.5 LATERAL MAINTENANCE PANEL

On lH maintenance panel, a "WARN" section anOW$ testing, on ground, of severa,
warnings which cannot be tesled on their own system.
This secHon Includes:
- a rotary selector to select the system to be tested;
- a Push To Tesl {PTT) pushbutton (0 activate the se1ected test.

Note: The rotary selector must be replaced in NORM FLT position berOTe flight.

WARN SECTIOri

-,
........
""......
'"....

0) ROTARY seJectof

Systems wh~ch can be tested:
- EXCESS CAB ilP: MW, GRG, "EXCESS CAB ~P" red Iigh1 on CAP
~ LDG GEAR NOT DOWN: MW, CAG, "LDG GEAR NOT DOWN" red hght on CAP,

red light in landing gear lever.
PITCH DISCONNECT: MW, CRG, lTPITCH DJSCONNECr red light on CAP
EXCESS CAB ALl: MW1 CRG, "EXCESS CAB ALr red light on CAP
SMK: MW, CRG. "FWD SMK", nAFT SMK". and "ELEC SMK" red tights on CAP
VMO : clacker
STICK PUSHER SHAKER-YES : • Stall cricket and both stick shakers are

activated
• After 5seconds, GPWS FAULT illuminat

amber on CAP
• After 10 seconds:

- CHAN 1, CHAN 2 mum inate
- Stick pusher is activaled
- Stick pusher indicators mum rnate green
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- ST~CK PUSHER SHAKER - TEST 1: • Stall cricket and left stick shacker are
activated

• After 5 seconds:
- GPWS FAULT H1uminates amber on

CAP
- Me, FlT ell on CAP and stick

pusher FAULT pb illuminate amber
- STICK PUSHER SHAKER - TEST 2: • Stall cricket and right srick shaker are

ac~ivated

• After 5 seconds:
- GPWS FAULT B1uminates amber on

CAP
- Mer FlT CIl on CAP and stick

pusher FAU LT Pb ill uminate amber
- STICK PUSHER SHAKER - TEST 3: • CHAN 1, CHAN 2 iUuminate

• StaU cricket and both stick shakers are
achvated

• After 5 seconds, GPWS FAULT
illuminates amber on CAP

Note.- If fCJNG ADA is illuminated:
- YES procedure is the same.
- Test 1procedure is the same except that CHAN 1j CHAN 2 iJluminate.
- Tesl2 pTocedure is the same except that CHAN t j CHAN 2 illuminate.
- Test 3 procedure is fhe same except that stick pusher is activated in the

same time as shackers.

o "CHAN' li9bt~
Uluminates green to check 1he twa angle of attack channels for correct operat~on.
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lEST PUSH-BUTTON

...

...,,

,.---- )

~
I l 1- -) r"'ll

~,->~ iDVI !
L ........ 'I r~ .

.-c .. ~",_," ," "~~~J. '" t /~'_I !
::: .' ," ~ • ; I I J
, .. ': __ ,.,' I Ii. 'I "I'
..-:-........- •. -I .

. .?-•.( -'.'":/-..
J-"._ ....

r
Q

......
""L.:.
'';'

PTT

Al1er ~3'.::ng ~8lected a SVf iem witr the rot8.ry select()~, use the rTr pb to
act ~'j tit P. the tes t.

~ /\'s s(~on a"j II tesl fS inilfdted! f\.rAIN PNL wi~! coma on amber on CAP,
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The aircraft uses external air 10 supply:
- the air conditioning and lhe ventilation systems

-. the pressurization system
- the de-icing system

Air inlets ~ocation :

- eng ines air intakes

- mai n landin 9 gear fai rings
- low pressure ground unit throug h a connector

The 8'r intended for air conditionFng and pressurization is pressurized bV engines
compressors and delivered through the bjeed valv~s,

It is conditioned by the packs, -iistributed to the pressur~led lones then discharged
overboard through two outflow valves. A part of 1his air fS recirculated.

Electric an d electronic equjpments ~nd the forward carg 0 compartment are ventilated
by cabin ambient air which is then recircuJated or discharg ed outside the a;rcraft.

The de-icing system is described in the chapter 1.13.

The MFC provides the syslenl monitoring and faitures information to crew members.
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[ 20.1 ~ESCRIPT~N ]ISee schematic p. 7/8)

Compressed air is bled from the engine compressors at the lP or HP stages.
The pneumatic system consists of all the systems designed to supply air to the
various aircraft systems, zones or engines, with assocfated control, monitoring and
indicating components. It supplies under pressure air for ail condttioning,
pressurization and ice protection system,
A pwtec! ion against overheal due to possible 'eakage around the hot air ducts is
provided.

A!flBLEED
- Air conditioning and pressurization

The system is designed to :
• select the compressor stage from WhfCh air is bled, depending on the pressure

and/or temperature exlsting at these stages.
• regulale air pressure in ordel to avoid excessive pressures
Atf is generally bled from 1he low compressor stage (LP). Al low engine speed when
pressure from LP stage is insufficient, air source is automatically swHched to the high
com pressor stage HP. (This may occur on ground and during descenl at Fl.),
Transfer of air is achieved by means of a pneumaUcally operated and electrically
controHed butlerlly valve, IHP valveI which remains closed in absence of electrical
supply:
• when the HP valve is closed, a,r is direclly bled from the LP slage through LP

bleed air check valves.
• when the HP valve is open, the HP air pressure is admitted into the lP pneumatic

dueting and closes the check valves; air is therefore bled from HP stage only,
wjthout any recirculation into the engine.

Wing and engine de-icing.
Air is bled from the HP compressor stage. Transfer of air is achieved through a
pressure regulating valve which is electrically controlled.

ISOLATION
Downstream of the junction of lhe LP and HP dueling, air is admitled into the duel by
a pneumatically operaled, electdcally controlled butterfly bleed valve which acts as a
shu1 off valve. U includes a single $oieno'id which locks the valve closed when
deenergized. The bleed valve automatically closes in the following cases:
- Bleed duct OVHT
- Bleed duct LEAK
- Actuation of associated ENG FIRE handle
- Engine failu re al TO (U PTAIMsignal)
- PROPELLER BRAKE selected ON (for left bleed valve only}.
In the absence of air pressure, the valve is spring-loaded closed regardless of
electrica' power supply.

Note: During a starting sequence, the bleed valves opening is inhibited.
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CROSSFEED
The crossfeed valve installed on the crossfeed duct ~s designed to conneet LH and AH air
bleed systems.

R ~ On the ground, it is always open except when both engines are running and propeller
brake is disengaged.

A ~ In flight, the crossfeed valve js normally closed.
This is aspring loaded closed, solenoid controlled, pneumatic shut off valve. The valve is
closed with solenoid deenerglzed.

LEAK DETECTION SYSTEM
A contin uous monJtoring system is install ed in order to det eet ove rheat due to duct
leakage and to protect the structure and components in the vicinity of hot air ducts:
- Wing leading edge and wing to fuselage faidng.
- Upper and ~ower 'use~age f100f,

- Air conditioni ng pack area.
In order to ensure rapi d reak sensing, a Kevlar envelope is instaHed around the major
pari of lhe high temperature ducts to collect and dfreet leaking air to the sensi ng
elements.
The sensing system Includes two single loop detectton assemblies, one for the RH and
one for the lH aj r duct syst ems.
The sensing elements comprise a control 1ead (nickel wire) embedded in an insulatlng
material and are $ntegrated in an inconel tube connected to aircraft ground.
Each sensing eleme nt is perm anently subjected to the temperalure of lhecompartmenl
it protects, For any ternperature higher than apreset val ue : 124')C (255" F) appli ed to a
part of the sensing elemenl t the resistance of the eutectic mb<lure rapidly decreases and
the centrat lead is grounded. This resulls in an alert signal processed in a control unit
which triggers Hlum ination of LEAK U. After one second bm€ deray, the assodated pack
valve l HP valve and BLEED valve (and GAD XFEED valve if the left loop is affected) are
automatically latched closed.

Note: In case of LEAK} the crew must consider the associated bleed system as
inoperaiive for the rest of the flight.

QVERHEAT CONTRQl SYSTEM
This system inc~udes swHches (thermal resistances) which are Installed on the engines.
near the HP compressors exit.
These switches t which are duplicated for safety! ensure thal the bleed valve and the
bleed air shut-off valve are closed whenever any abnormal over temperature cond.tions
occur. They operate at 274" C {525 Q F) and are control red by the MFG.

Note: In case of 0 VHT, the associated bleed system may be recovered aftera cooling
time.
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The maximum sensi ng elem ant temperature is 153°C {307°F} instead of 124°C
{255°F}.
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i. ~~_.~. _CONTROLS I
AIR BLEED PANEL
-------

PACK\I'ALyg

•

~" (!:)- ,-- -----r--1~-
PACK VALVE r~IR BLEED

GAD X FEED

'''---'
~_.. §r-~- a -, IK~~ .I g~(2---"')
(~) I~I""HT, u.~ 'F:C~DI i;:~,8UED' ""1fT I '~:
(~j-- ----I tEAl(~ ~0Ff'11 IL~F i LEAK, - (,~)

_NO OE IDINO 1-----t ENOIWINO DE ICING

(1-\ (~)
.~""- ..) \ .. ---~ {'

Q

N,....
u

..,
g
<;>.

Ci;: ENG BLEED pbs

Controls the associated HP valve and BLEED valve.
DN (pb pressed in) associated HP and bleed valves sol enoid sare en ergized. The

va~ves wHI open if pressure is available.
OFF (pb released) assodated HP and bleed valves are closed. OFF light

illuminales while,
FAU LT The I~ght ifluminales amber and the CCAS is act ivated when the bleed valve

position disagrees with the selected positton. t:his especially occurs in case of
leak or overhea1.

(2) aWl n[J!ll
The light illuminates amber and the CCAS is activa1ed when either ot lhe respective
bleed duCI dual overheat sw operates (T > 274 °C/525 °F)_

(3) LEAK Light

The ~ight comes on amber and the CCAS is activated when respective b~eed leak
detection system signal an alert (T loop> 153 9C/307QF).

(4) X VALVE OPEN light
The tight ~Iluminates amber when the GRD XFEED valve is open.
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[ !o.~_~L_EC~R.ICAL SU~~LV/MFC LOGIC/SYSTEM MONITORING I
ELECTRICAL SUPPlY

EQUIPMENT DC BUS SU PPLV AC BUS SUPPLY
(C/B) ~C/Bt

ENG 1
HP valve DC BUS 1 - Nil -

(on liiteral panel HP NORM)

Bleed valve DC £SS BUS . Nil -
~ on lateral panel BLEED)

Fault arld OVHT alert DC ESS BUS - Nit -
light (on lateral panel CAUT~ON ~

ENG 2
HP valve DC BUS 2 - Nil -

(on fCJter~1 panej HP NORM ~

Bleed valve DC ESS BUS •. Nit .~

(an lateral paneJ BLEED)

fAULT and OVH Talert DC ESS BUS - Nil -
light (on lateral panel CAt ~TION)

CROSSfEED DC BUS 1 - Nil -
Crossfeed valve and (on liltcral panel X FEED)
ijs~ociated OPEN
Ijght

LEAK - Nil - 115 VAC BUS 1
Bleed leak detectton (on lateral panel
system BlEE0 LEAK DET)

lEAK lights DC BUS 1 - Nil -
(on lateral panel CAUT~ON)
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MFC LOGIC
See chapter 1.01.

SYSTEM MONITORtNG

The foflowing condiUons are monitored by visua~ and aUfa~ alerts:

- Bleed villve position in d1sagree w~th command.
• See BLEED VALVE FAULT procedure in chapter 2.05.08.

- Overheat in bleed duct (T duct> 274°CI525':)F).
• See BLEEO OVHT procedure in chapter 2.05.08.

- Bleed air leak (loop> 153°C/307°F)
• See BLEED LEAK procedure In chapter 2,05.08.
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[ 20.4_~!E_RAL MAINT~~!,N_CE PANEi~J
On 1he RH ma~ntenanc~ panel l a magnetic indicator and a teak test button are
provided, for air bleed system maintenance purposes only.

..c

.q:
.....
0
0
.u:,
'0
Q

~
I

-0

'"I
~

a,-0
L

"'I; --.....
-0 --",

co:

---_. --------.

lAIR BL LEA

I f(~~ 0
L_. ~~ T

BITE

LOADED i

~i (1)
I

o !!/~E LOADED nlagneti£ indicator

indkatos that a fail ure - r"L H or RH HP valve position disagrees with the dosed
selected positIon" - has been recorded by the maintenance system.

(2) Pusb 10 lest button

Is used to check the functionning of both ambient overheat detectton circuits atong
the bleed air ducts. When depressed 1 both '"LEAK'" lights illuminate on the overhead
panel.
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20.5 SCHEMATIC
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[ 30.1 DESCR~PTION [ (See schematics p_ 13/14 and p. 15/16)

AIR PRODUCTlQ.N
The air condi1 ionjng system is supplied by air processed through ~wo packs which
regula1e air flow and temperature as required (see page 13/14). The two packs are
instalted in lhe main landing gear fai ring sand opera1 e aUlomatica lIy and
independe n1 ty.
Th e left pack supplies the cabin and the cockpit air conditioned ; the right pack
supplies only the caoin air conditioned.
Note.- jf one pack is inoperative, the other one supplies both compartments through

the mixing chamber, (see page 15116).

~ IKTE","QNNEC;~V9='~~ TURBO FAN ,i Jr=:>-c'=C-::~1
~ I" ~ODULJU[jOD9- PACK '.... _ -i t ---.:::..'---- J _ / PACK --'_~"'::'__g '...\ --.;;:- / RAM AIR ~ \ _ ~~

o \. " ~)~ INLET~'L·~=-- - - - ~~-1'
9 \~----...- - '·:,of [1'_..,--", ',', I
r- -...£.or:, L ~, I I I~ ,

'9 . ------~ _. Q -- '
« -_:.:::>--".. r -.T-
~ EXHAUST -_.-- \ .'
II:

HoI air from the engines is admitted through pack valves and cond.tioned (cooled l

dried 1 compressed) into the pac~s,

The pack valve is pneumatically operated and electrically controlled, This butterny
valve has two runctions:
- Pack shut off.
- Pressure control and hence flow controL Normal or high flow are available. The

selection of the hfgh flow mode increases the pack entrance pressure resulting in
cond it;oning performance im prQvem ent.

Wilhout air pressure and regardless of electrical command, the pack valve is
spring"load dosed. It will also close without electr;caJ supply.
Note: Pack valves will be automatically clDsed in case of leak detection.
Cooli ng of air is performed:
- by two ground turbo fans through turbo shut off valves when:

. lAS :f 150 kt and landing gear is retracted fOf less than 10 min,

. lAS ~ 150 kt and landing is extended.
- by ram air when tAS > 150 kt.

t:J..Q1e.: Incorrect position of a turbo fan shut off valve leads to closure ofassociated
pack valve.
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AIR VENTILATION
Con ditioned air is blown lnlo the cabi n by outlet ramps located under the hot racks.
It is tlum eVClcuated through gui des aion9 the cabi n side \r\raUs at noor level. A part of
it ls recirculated by the felnS j the other part being evacuated overboard through the
outflow valves instaUed in the rear under Moor.
The toilet is ventilated by differential pressure through a vent line.

GENERAL AlA INLET
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Flight deck, forvvard cargo compartment electric and electronic equlpments are
ventilated by flow of ambient air wh~ch is :

- Rcdrcuialed (underfJoorl to the pressurized compartment or
~ Oucted overboard.

The se~ecti on is operated by the overboard (OVBOI valve which controls the underfloor
(U/F) valve:

- DvaD fun closed --+- U/F open
- OVB0 partj allv or full open ----) U/F closed
- OVBO NORMAL MODE: Automatic selection
- OVBO MANUAL MODE : to be used in case of AUTO MODE failure- or, on grouud.

to accelerate cabin heating ~Full closed posrtionl.
Air is extraci cd by a fan which may operate- at different speeds depending on fhght
deck temperature: Rotation speed is minimum below 20"'e {68°FL maximum above
52°C (126"F) and varies linearty between these vatues.

Only when OVBD valve AUTO MODI: is se'ected, EXHAUST mode pb may be used to
control OVBD valve in a partially open position, This aclion is required ifl case of fan
faiJure to provide cooling air flow by allowing cabin dlffere.ntlal pressure.
~n case of smoke in forward cargo compartm ent, flight deck air extraction duct can
be dosed with a ~evCf located on right side maintenance pane~ in order to avoid
contami nated air suction to the f1ight deck.

LEXHAUST
! /

.I I
I I
';
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TEMPERATURE CONTROL
The system lS desiyned to regulate and limit the temp~rature of the air dIscharged
from the packs which is supplitld to the diNereur lones :
- FlT COM PT by the lefl pack
- CABIN by the right pack and excess air from the lef1 pack.

To establish the req uir€d lemperature, the amount of added hot air. mixed with cool
ai r is variud through the pack temperaturl:! controt valves.

In automatic mode, each pack dJscharge temperature is contro~led by an electronic
temperature controHer wnich computes temperature contf::>~ valve posiiton taking into
accouot:
- Duct temperature

Zone temperature demand selector
- Associater1 comp ~rtment temperature
- Ai rcrah skin temptnature
In manu al mode, each pack temperature control valve is controlled directly by the
lone temperature demand selector and HmHed hy the pneumatic temperature sensor.

OVERH EAT PROTECTION
When duct temperature downstream of the mixing chamber increases over T = 88<JC
(191 '""'F), Lhl! Iimitl!f dose$ the temperature control valve progressively by a pneumattc
action in ord cr to rerJ uce hot air How.
An OVHT caution is pro\! ided to the pilot wh en Tduct "> 92~C ~ 200°f) (but the pack
valve does not close).
In case of overheat downstream of the pack compressor iT > 204°C {399Cf)) the
pack valve doses automatically.
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I 30.2 CONTROLS J
COMPT TEMP PANEL

CD PACK VALV£J?~

pb pressed in Associated PACK VALVE is open if electrical supply and air
pressure are avai lable.

Note: A 6 secollds delay has been provided on right pack valve fOf passengers
- comfort purpose.
OFF (ph rcleascd~ Associated PACK VALVE is closed. The OFF light

illuminates white.
FAULT Illuminates amber and the CCAS is acliv~ted when the PACK

VALVE position disagrees with the selected position or in case of
overheat downstream of the pack compressor (T > 204(OCj3931'F).
In the later case, the valve is fatched closed automatically.
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CD FLDW.eE
NORM (ph reieased) Both pack valves are controlled CJJtomatically to give 22 PSI

regulilted pre ssure.
HIGH (pb pressed in~ Both pack valves (Jre controlled to give 30 PSI regulated

pressure whtch increases th~ flow accordingly. The HIGH Hght ~ltuminates

blue.
CD COMP! TEMP selectors

.- --_.-
For the related compartment the temperature is either automatically controlled by
the electronic controller taking into account the selector position or manually
selected by direct open:Jtlon of the temperalure control valve thrQu~h the selector.

(4) TEMP ~~lJ~.~
Sc~ects the temperalure control mode of operation.
AUTO Ipb pressed I nl Automatic mode is selected, fhe electronic temperature

controtler controls lhe valve position.
MAN : (ph released) Manual mode is selected. The COMPT TEMP selector

directly con1rols the position of lhe valve.
The pneumatic temperature limiter will limit the max duct temperature
below T = 88"C n91 c FI. The MAN light illuminates white.

OVHT : Illuminates amb(;!r dnd the CCAS is aClivated when an over temperature
is dtHccted ~n the duct n > 92GC/200QFf. It is not inhibited in MAN mode.

® ~E~!f1C FA:N P?
Selects operati on Df the respective recirculation fan.
pb pressed in : ~ph depressed~ Fan runs. Recirculation I/Jf 13 part of the cabin airto

supplement the conditIoned air supply is provided.
Fall rotation speed Iineady varies from 1500 RPM to 2200 RPM
deperding on temperalure control val'Je position, If temperature
measured at cabin floor !evel is lower than 18°C (61°f), high speed
Is automat icallv selec1ed.

UfF (pb reJeased~ Fan stops, All the atr js supplied by the packs without
recircu~a1ion. The OFF light illuminates white.

FAULT Illuminates amber and the CCAS is activated in case of either low
fan RPM l< 900 RPM~ orfan electrica~ motor overheat condit~ons,

® COMPTind.
Air temperatme in the selected compartment is indicated rn ac,

(]) DUer indo
---
For the selected compartment, the temperature of the conditioned air before leaving
the duct is indicated in OC.
Duct temperature is aU10matically limited to max 88°C in AUTO mode or MAN mode.

CD COMPT selector
~_._---

Selects the zone - FLT COMPT Of CABIN - for which temperature (COMPT and
DUCT) reading is desired.

® fiND X-.ffED
See chapter 1.03.20,
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AVIONICS VENT PANE l

FAULT

AVIONICS VENT
OVBD VALVE

FULL.
OPEN [-.:=-:_., ··-l ~_

AUTO iL~) ~-J---(~)
FUll '---.-_. __ - _I

~ CLOSE--------j---------
(~)

.... EXHAUST MODE CAUTION
0<; - - ..

0 N ---
1:1 DO NOT SEl....

0 FAULT
~ oveo VALVE,

A....
OVBO FULL OPENc:I

00 M· . - --- - IF 6P>1 PSt0...

1
I·....

co·-
0·... (2)~

Co
IE.

CD OVBD VALVE CTL sWItch

The serector is op~rat8d to manually full open or full dose the QVBO valve if
required. In nomlal configuration, the selector must be guarded in AUTO position in
order to allow proJler selection of the EXHAUST mode.

FUll OPEN The OVB 0 valve is fully open.

CAUTION: DO NOT SfLECT OVBD VALVE fULL OPEN IF OIF-FERENTIAL PRESSURE
EXCEEDS 1 PSI.

AUla The OVBO valve position is func60n of:
. The EXHAUST mode PB selectron
. The aircraft condition (flight Of ground:.

FULL CLOSE The OVBO valve is Fully closed.
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CD EXHAUS T MODE PB

Controls th~ aVOD vaJve as Ion g as ovaD valve CTL sw is jn AU TO position.
NO AM tpb pressed in ~ :

- On Qfounri. engine 1 not running ~ OIL lOW PRESS)
· extract fan runs continuously
· OVBD valve is full open
· U/F va~ve is closed

- tn night (or on ground, engi nc , runn ing)
· extract fan runs conti nuously
· OVB D valve is full closed
· U/F valve is open

OVBO tpb rl!leasedl :
. extrfJct fan is OFF 200
- OVBD valve is partiaJly open (inJBWtgt, only)
- U/F valve is closed
- OVBD light H1urni nates white

f--AULT Illuminates amber and the CeAS tS activCJted in case of fan faiture
or overheat.
Notc 1.. Aircraft on ground and external oower available;
-- ;{ exhaust mode is set on DVBa positionr a ground

mechanic caJi is generated and intermediate position is
inhibited.

~ote 2.' WhelJ start sequence is inWated~ extract fan stops for
,20s to avoid pressure shocks. Exhaust mode fauN
iffuminates, however the ground mechanic calf is not
generated.

CD FAUL T LIGHT

Illuminates amber and the CCAS is activated when there is an OVBD VALVE position
disagreement:

. when on ground. engi ne 1 not running (OIL LOW PRESS) OVBO valve is not fully
open (except with ell sw on FU Ll CLOSE~

. when, in flight or, on ground engine 1 running, ova0 valve is fully open (except
with CTL sw ON FULL OPENt

The lIGHT goes off when the OVBD VALVE reaches the setected posit! on.
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FLIGHT DECK VENTILATION ISOLATION
--_. - - ---

EXTRACT AIR FLOW
CAUTIO N: Close onfy in case of FWD COMPT smoke.

\o EXTRACT AlA FLOW
CAUTlON:CLOSE ONlV!N
CASE OF FWD COMPT SMOKE

~ ---- ----_. -_. - -- --

.r

o

Enables. in case of s.moke In the forward cargo compartment~ to isolate the flight deck
ventilaHon preventing smoke to enter the flight compartment.
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: 30.3- ~l'E~C~~~UPP~Y/MFC~OGIC;SYS_T~M 'MONlTiiAING]
ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
(CjB)

LH SIDE
Pack valve DC ESS BUS

ton lateral panel PACK VALVE)
Reci rcu~ation fan DC UTIL BUS 1

(on lateral panel PWR SU PPlY eTl)
Pack and redrculation DC ESS BUS
fan alert (on lateral panel PACK and RECIRC FAN

CAUTION)
FLT COMP,. DC ESS BUS
automatic tempcm(urc (on ~aleral panel AUTO~

control

FLT COMPl Mcmual DC ESS BUS
temperature cQrllrol ~ on lateral panel MAN)

RH SIDE
Pack valve DC ESS BUS

(on lro(eral panel PACK VALVE)
Recirculation fan DC UTll BUS 2

(on lateral panel PWR SUPPLY ell ~

Pack and recircuJation DC ESS BUS
f~m H~r.rt (on fateral panel PACK and RECmC fAN

CAUTION)
Automatic temperature DC ESS BUS
controJ (on lateral panel AUTO)
Manual temperature DC ESS BUS
control (on lateral panel MAN)
Compartment and duct DC BUS 1
temperature ind. (on lateral panel COMPT and DUCT TEMP

INDl
TURBO FAN SHUT OFF DC BUS 1
VALVE 1 Cll (On hderal pWleH
TURBO FAN SHUT OFF DC BUS 2
VALVE 2 eTl tOn lateral J,JaneJ)



-») AIR 1.03.30

P 11/1211\R72
001

F.e.a.M. Am CONDITIONING I DEC 96
~

EOUlPEMENT DC BUS SUPPLY
(C/B)

OVBO valve, U/F valve DC fMER BUS
(on !atera! panel VALVES'

Extract fan control DC ESS BUS
relay (on 'almal panel CTL~

EXTRACT FAN DC BUS 'l
Conlactor {on ~ateral panel EXTRACT FAN)

EXTRACT FAN DC BUS 1
Conti:tctor ~ on lateral panel EXTRACT FAN)

MFC LOGIC
Sec chapter 1.01

SYSTEM M0N~TORI NG
- _. -

The following conditions are monitored by visual and aural alerts:

- Pack valve pos.tion in disagret.: with command or overheat downstream of the
compressor n > 204°C/393°F).
• See PACK VALVE FAULT procedure in chapter 2.05.08.

- Overheat in bleed duct n duct> 274°CI525G F).
• See BLEED OVHT procedure In chapter 2.05.08.
Recircufation fan low FtPM or internal overheat.
• Sec RECtRC FAN FAULT procedure in chapter 2.05.08.
Undcrspeed or overheat of extract fan fT > 90°C/194°F).
• See AVIONICS VENT EXHAUST MODE FAULT procedlJre in chapter 2.05.08.

- OVBD VALVE posttion not corresponding with aircraft condition.
• See OVBO VALVE FAULT procedure in chapter 2.05.03.

Note: In case of overheat downstream of the compresso" alert is maintained on
-- magnetic indicator (RH maintenance panel) even if fault disappeears (See

chapter 1.03.20).
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Cabin pressure i:Jnd rate of cluHlye control is obtai ned thrcugh :
- A fully automatic digital electronic controller, or
- A manual pn euma1ic contn~Jer,

which control the outflow of conditioned air to a level compatible with passenger and
crew members comfort.
Two outf~ow vatves are instailed :
- An eJectropneumatiC j

- A pn eumatic.
In Auto Mode, the pneumatic valve is slaved to the electropneumatic one. Their
opening will be the same.

Each outflow valve inclunes devices for the requtred safety function in case of
cootrollcr faiJure :
- The positive diffurcn Ha~ ~ressur~ is ~imited to 6.35 PS I by a manometric capsule,

'. The negative differen tial pres.sure is limited to - 0.5 PS I by a non return valve.
Note: Tlte manual controller knob must be selected to NORM pasiton jn ordcr not to

disturb the automatic regulation.
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AUTO MODE
The digital controller genE;!n~tes a sjgna~ for positioning outflow valves during all
phases of flight. The parum eters received by lh e controller for sj~na' computation are:

- Landing elevation from landj ng elevation selector
- Take off elevation memorized by the controller
- Cahin pressure
- AIrcraft st(;lti c pr~ssurc generated by ADC 1 with CAPT ~Hm ete( bam setting or. In

case of ADC 1 failure, aircraft static pressure generated by ADC 2 with a
1013.2 HPa referel1CB (Z9,92 in Hg).

The controjlcr compUles tI theoretical cabin altitude and thell i sends a si gnal to the
electropneumalic outflow valve torque motor in order to adjust the actual cldbin
altilude by openjng or closing the two outflow valves.
The loss of electrical signal causes closing of the valve.

I'~~~~~ciJ -L~~:~~VEi
, PNEUMATiCALlY
1 SLA\JE.O
I

PRESSU~lZEO

AREA

P CABIN
-~-

LANDING
ElEVATl N

~ DIGITAL

TAKE OFF CONTRQUEI=I
ELEVA

("'DC fl

AJRCRAFT
DOOR

ClOSEO"

,. - --;

I FLT I

I ~~~D~C~BUS1~1

I GND I

... - - - '"
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DUMP FUNCTfON--_.. -

A OUMP fun cHon is availab~e to send a fulfy open electrical signal to the
electropneumatic outflow valve,
DUMP function js availab'e as long as pressurization system is in AUTO mode.

CAUTION: The DUM PPB is mechanically protected, No other safety dev~ce protects
- DUMP function from inadvertent use.

NON PRESSUA[la:J
AAEA

PREssu~ IZED
AREA

J1. __-=-r

i r - - - - --

~ 0 0
~ DIGITAL

1CONTFlOI.lER - 1---,

0 N !
~- . - --- -

: .. __._~ 1.__ m._ =-oJ
ELEcmoPNEUMAllC PNE\JMATICI OllJF1.0W \[AtVI' --- ·f OlfTFlOW VAL~1 PNcUlMTlCI\LL~

SLAVED

I
I
I

Q,
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MANUAL MODE
The 01ec!rapneurnati C 0 Utflow valve ismaintained cIased and the pneurn atiC 0 Utflow
v(jlve controls the cabin ouUet air now. Its control seND pressure is function of the
manual controHer demand. The control knob is used to select any cabin fate of change
frorn - 1500 ft/rnn to + 2500 ft/mn.

NON PRESSURIZED
MEA

I .-~~ ::JI \:c-------- PRESSURIZED
ElEcmOptiEUMA.TlC '

. OUTFLOr VALVE. ) -::J

l
AREA

PNEUMATIC
.~ I OUTnF""- I...
Co
G-
el;.

j
..,. ~ --..........
00 /'t~_~ ~
~ /c'f.,.----", /'

I

rA~~ fj\'='.., (I \ e-.e.
.....
Co '~j,
.....

\;~ crt !.:>
L _____

I
CABIN PR::S$..or ~~ ~1..1. ..~~~.-.

0
...: ~-_ .
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DITCHING MODE
Two electric~1 motofs (on e for each outflow vtilves) maintain both outflow valves in
dosed pos1tion.
Ditch~ng mode is available in both automatic and manua~ mod es.

----"I------~---~r----~-u~----.
ELECTAOPNEUMATlC] PNEUMATIC -l PHESSURIZED

OUlFLQ r- VAtVE OUTFLO fJ VALVE I AREA

~--- - - - _._-----
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[alD.2·CONTROlS 1

AUTO PRESS PANEL

AUTO PRESS

I..A'DNG aEVAlIO'II

~)--=- ...... [ :8 8 8 8J n

'"...
o
o
0(

I...
o
.".

/"- ...
r 4 ·l
'...----'

CD LANDING ELEVATION irtd.

o
B..vs;,..

Obplctys in fL the Icmding elevation se1ting. The two last digits alwavs display 0, AI!
digits will extinguish in case of automatic system f?ilure.

CD fLV SET trigger switc~

Allows selection of tht! elevation 01 lht! planned destination airport in '00 ft
increments, The landing altitude ranges between ~ 1500 ft and 9900 ft.

o 9fSCENT RATE pb

Is operated 10 allow (j fast cabin descent.
NORM (pb released) The max cabin vertical speed in descent is - 400 fVmn.
FAST (pb pressed inl The max cabin vertictlj speed in descent is - 500 ft/mn.

lhe fAST LlGHT illuminates blue.

CD TE~Tpb

When d~pressed. the system is electrically tested. If the system is ready to use,
the lAND ING ELEVAnoN ind. displays alternale~y 18800 and ,- 8800, Faull light
illurninall'.!S amber on MAN pb.
In flight, this tesl tS inhibited.

G) DUMP gU8rde!!. pb

This guarded pb I::tllows selection of the dump funcllon when In AUTO mode,
NORMAL ~pb released) Thl! digital controller operates normally.
ON (pb pressed' in) The digital controller is out of circuit and an electrical

open.ng signal is sent lo the erectropneumatic outflow valve. Both
outflow valves will fully open. The ON light illuminates white.
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~)I---------..-~ liliJ ~FAULT~
lJD~
.T -r= r-"

/"_.- -------
'------------'(

o
c
~

•....
e
Q

•
Q

•
1
~

Cl·-Cl·

MAN PRESS CO NTROLS

~ 1)

(
' CAB PRESS ~'
...... DITCH 1
"""""'---""""'L \MODE SE~

CD MDDEJ}.b

Selects the pressure cOfltror mode:

pb pressed in The dig~tal controller is in operation (AUTO mode).

MAN (pb released) The digital controller is out OJ operation. digits
extinguish and the manual controller regulates the pressure. The
MAN Itght dlumrnates white.

FAULT The ligtlt illuminates amber to indicate a digital controller failure.
assodaled with a CeAS alert through the MFC.

CD MAN R~_~~ ~,!pb

in manu,,1 modc f the control knob is used to setect aoy c~bin ratf! of change from
1 500 fl/nm to + 2 500 ft/mn.

NORM This position must be used when in AUTO mode.

(i) onGH guarded pb

Selects the ditch mode.

ON (pb pressed in) both outrlow vatves are forced lo closed position
regardless of the pressure control m{)de, The ON light illuminates
white,
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CABIN PRESS IND

-
<=I
a
...:.
CIll
o
Q,
c...

I

'"'Q
I-o,

«
.....
o

'"
CD ALTindication-_... _-

Indicates the cabin pressure in thousands 0' feet attitude based on 1013.2 HPa
(29,92 in Hg~.

(1) RATE indication

Indicates the cabin altitude rate of change in fVmn X 1 000.

CD DiFF indication

tndicates lhll diffcrcn6aJ pressu rc between cabin and aircraft static pressure from
- 1 (0 ~ 8 PSI.

G) A red flag appears on the right top of the in d, to indicate the loss of power supply.
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l40.3 ELECT~_IEAL S~PPLY~f~_LOGJC/SYSTEM MONITORI~~.l

ELECTRICAL SU PPLY-------_.- ~. ---

EQUIPMENT DC BUS SU PPLY AC BUS SUPPLY
(C/B~ ~C/B)

Digita~ controller DC BUS 1 - Nil -
~on latera1 panel AUTO PRESS)

Cabin pressure indo DC EMER BUS - Nir -
~ on lateral panel CAB PR ESS IND

and WARN)

Pneumatic DC EMER BUS - Nil -
OUTFLOW Valves (on lateral DITCH)

MFC lOGIC
See chapter 1_01.

SYSTEM MONITORING
The followtng conditions are monitored by visual and aural alerts :

- Cabin aftitude Clbove 10 000 ft.
• See EXCESS CAB ALT procedure in chapter 2.05.08.

- Ojfferent;al pressure exceeds 6.35 PSI.
• See EXC ESS CAB D.P procedure in chapter 2.05.08.

- Digital controller failure.
• See AUTO PR ESS FAU LT procedure ill chapter 2.05.08.

- Both outflow valves selected in DITCH positfon.

'" VISUAL a~erts are :
-- Me light fiashing amber
- Am amber light on C.l\.P
- 0N white 11ght on DITCH pb

• AU RA L alert is the s~ngJe ch imc.
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( 10.1 DESCRIPTION I (See schematic p 11/12)

The aircraft is provided with an aulomalic flight control system. It achieves:
• Autopilot function and/o r yaw damper (AP and/or YO)
• Flight director funclion (FD)
• allitude a'ert

Main components are:
• one computer
• one control panel
• one advisory disptay unit (ADU)
• three servo-actuators {one for each axjs).

The computer receives data from the two Air Data computers lADe), the two AWlude
R and Heading Reference Systems (AHRS), the two SGU, the radio~altimeter I the GPS
R (if installed) and from some sensors.

It generales command~ to the flight control actuators and 10 the FD bars.
Dual microprocessor architecture and digital servo-monitoring lechnique are used to
provide an adequate safety level.

COMPONENT LAYOUT

~

o

'"'"I
~

o

""·<:>

,

""o·-
""·"'l....
d

'"

~
AFCS advisory display, [;ontrol box and computer (cockpit and electronic rack).

2 Yaw and pitch servo acluators.
~ Roll servo acluator.
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~~·~O~TR·OLS I
AFCS CONTROL PANEL

G) ~~1!E
Action on the pb engages autopilot and yaw damper iunctions simultaneously.
All four associated arrows illuminate white. A repeat (l ction on the pb disengagc~

on'v the aUlopilot function.

(2) YDpb
Action on the pb engilges the YfJW damper function. Both associated arrows
illuminate while. A repeat action on the pb disengag~ the yaw damper function
(8nd the autopi lot jf (! ngag ad ~,

CD CPL pb
Enables selection of the panel (CAPT Of FlO) to be coupled to the AP/FD computer.
At power up, selected side is CAPT side.

CD Pite" wheel (PW)
Operation of lhe pitch wh ee' when the system is flying VS, lAS will resynchronile
the air data command reference (or pitch referencel wttnoul disengaging the mode.
The pitch wheelis inhibited ill GS, ALI SEL CAPTURE. ALI HOLD modes.

CD Vertical modes pbs
Enable selectlonof vertical modes: lAS HOLD, VS HOLD, ALT HOLD.

®Lai~(al mQd~s_ p~~
Enabll:l seleclion of I(ll~ral modes: HOG SEL, NAVr APr. Be.

CD BANK pb
Permits-selection of the bank angle limil, in the HOG SEl mode only. Alternate
action on the pb causes alternate selection of a high bunk angle limit (27"') and a
low bank angle limit nS'l power up state is hiyh book. angle.

CD STBY pb
Cancels all FO modes ~both armed and active~. When AP is engaged, resets to
basic modes.
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(1) Display
The first line gtves advisory messages in white letters
The secon d line gives caution messages in amber letters
The third line shows armed modes in white 1etters
The fourth line sh DWS active modes in green letlers.

CD RESET pb
Thls·button is used to cancel a caution message or to confirm an AFCS automatic
choice.

CD BRT knob
Is used to adjust ADU Brillance.

o L SEL·R SEt ph
Is used in A ,-P ground maintenance test
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CRS 1/HDG PANEL

HOG

8 1 -0

G) CRS 1 Knob
selects course on the CAPT EHSI,

CD HOG knob
selects on both EHSls. the heading which is used as a reference by lhe AFCS.

ALl/CRS 2 PANEL

C-B ALT

~.....(1)--(J)
<). SPERAV

CRS2

ID---0
G) AtT knob

controls the preselected ahitude which is shown on the advisory display.

CD CRS 2 knob
selects course on FlO EHSI

AP OFF LT

Both liyhlS iIIumintite or nash red and the CCAS is activated through the MFC when
AP is disengaged.
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EADI

CD Flight DIrector Command bars (Magenta)
displaycomplitecfcommands to· "capture and maintain a desired flight puth.

CD Larer81 armed mode annunciator (white)
displaY-sIn white the ~atcral AP/FO armed mode; the annunciator extinguishes when
this mode is captured,
AVClllable latlmd rumed modes: VOA, LOC. Be. LNAV (il omegtl tnstalled)

0) Latera' active triode anrwnciator (green)
displays in green the lateral AP/FD acilve mode; the indication is followed hy a star
while capture of an armed mode is in progress. The star disappears when capture is
achieved.
Available lateral active mDdes: VOA , LOC, BC, HOG, LNAV (if omeg~ installed)

o Transitioll box
is ~isplayedTn white around the green active mode annullci(Jtor for (he first 5 secomls
of capture of an armed mode.

G) Vertical armed mode annunciator (wflite}
displays"-iri-whrr~ the vertica-I APiFO amled mode; the annunciator extinguishes when
this mod£! is cClptured.
Available vE!rtical armed modes: All GS.

CD Vertical active mode anrwnciator (green)
displavs In-gni-en" the verikal AP/F"D" active mode; the indlcat~on is ro~lowed by a star
while capture oJ an armed mode is tn progress.
The star disappears when capture is achieved,
AvailCJblQ vertical active mode: VS, ALl, GS, lAS, GA (FO only).

CD "AP MSG" annunciator
Illuminates amber to fndicale that a caution message can be read on the ADU. If no
caution message is displayed and the aUlopi~ot is engaged NAP ENG" green is displayed.

(8) CPL sfatus. 8.nf1..I!",,?£18tor (green arrow!
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FD BARS SW

<:>
."....

FO 8AAS

o GBi\- J)lI
-, :.'

"---'/

OFF

FD BARS Thl;! Filyht Director command bars are operative. Each bar lS in view
provided relevcmL aXIs is not in b<Jsic mode.

orr The command bars are out of view.

GO AROUND PB

r-r I "h'nlr"'g~..-\.

~l~'
<:>...

• •

When one is depressed, the go around mode is selected. It drops aU others FD armed
an d active modes. The AP disengages and the FD will command:
- Laterally, heading hold (on heading roltowed at GA engagemenl).
-- Vertically, predetermined minimum safe pitch ilttilude (flaps function).
The go around mode is cancelled by using res or STBY pb, or by selecting a new
vertical mode or engaging AP.
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CD AP q_uic~r .disconnect £b

Altows 10 disconnect AP when depressed once. When depressed i:Igain. dears AP
OFf alert indication.

o Norrr!.'!1p~~£~. trim Rqc~fHJROCKfR actuation yyJII djsq.on,!~pt AP)

CD Tou.cl1 Control Sleeri/lfL1!q§lE~

Depressing the bUltOfl allows the pilot temporary Inanllai control of til e aircraft.
AP arrows exli nguish on AFCS contr~ panel.
• Basic AP mode: Depressing the TeS button in the basic mode will cause the AP

to change the pitch and roll references. The reference attitude
will be the aircraft's new pilch and rolt attitude (within limits)
at the hme the TeS button is released. Pitch attitude
rcsynchronizatiOn limits are ± 15°. If the button is released
with a pitch attltude greater than 15° the aircr~rt will return to
15<> and main1ain that attitude.

If lhe TCS is released at bank angles less than 6" the system
will lever the wings and, at wings level will fly the ex.st~ng

heading. If the bank angle is greater than 6° but less than 35G

at TC S re~ease, the AP will maintai n the bank angle. At bank
angles greater lhan 35(1 the a~rcraft wi II return to 35 0 an d the
AP will maintain 35".

• Modes lirlkt:!d to air data ref{:!rence :
Action on TeS ph during AlT HOLD. VS HOLD or lAS HOLD modes will
rcsynchroniz€ the air dahl command re1erence without disengaging the mode.
Action of TCS pb curing lAS or VS mode will generate a dashed lAS or VS
reference message on ADU.

• In all other modes, a res activation wtll simply alfow the pilot to take manual
con1rol of the aircraft without drscngaging the mode.
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GU IDANCE Indi~fttion (if ~~staIl8d ~

[ GUIDANCE I

JUuminates [Imber jf CAT II conditions are lost or it an excess deviation is detected.

STBY PITCH TRIM SW

-- - - IV
- -_. .-
STBY PITCHr ;;;~rSEDN
[ _-~A"OSE UP

STay PITCH TR 1M wifl disengage the AP.
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110.3 ELECTRICAL SUPPLY/MFC LOGIC I
ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(CISI (C/B}

AP/FD computer DC EMER BUS - Nil-
+ YO DISC circuil (on overhead panel CMPTRl
+control box
+ "GUI DANCE"
indlcallon (*)

ADU DC STBY BUS - Nil -
(on overhead panel ADUj

Servo contro~s DC STBY BUS - Nil -
(on overhead pane! SERVO}

AP OFF lights DC ESS BUS - Nil -
+AP DlSC circutt (on overhead pane~ WARN)

(*) if installed

MFC LOGIC
See chapter 1.01.
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r-a4 LATERALMAI~~ENANC-E PANEL]

On lH maintemmcc panel, a toggle switch aUows to test the AFCS with the i:Ilrcraft
on the ground.
If an AFCS failure occurs in flight. the ground maintenance test mode should be
entered after landing, and before removing avionics power, in order to retrieve the
FLIGHT FAULT SUM MARY data.

I...
I;>

I-o
1....

o...

PROCEDURE
- Airspeed less than 50 kts, aircraft on ground.

- AutopilotIYi::tw damper disengagl::!d.

- Toggle switch on "lest"

Thf;! AOU ~hnlliri now r1isfll(iV·

r O'-FGC TEST 7 -It_---. -I

-- Step throug h the tests usin9 lhe L SEL button until Test 98 FlIGHT FAU l T
SUMMARY appears as shown below:

198~~lGHT FAU~T SU~MAR~? J

- Push the RESET button and data for the AFCS computer will appear. The
a~phanumeric codes should be recorded tor use by maintenance personnel in trouble
shooting the problems.

- TogghJ switch on JlNORM Flr.
Note: If power is shLJt down, flight fault summary is lost.
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PURPOSE
The YAW DAMPER lYD. provides yaw damping and turn coordination. To achieve
these functions, AFCS oompuler and AP yaw actuator are used.
The AUTO PILOT (AP~ alows the following:

_. slab;liling the aircraft around its center of gravity while holding pitC'h athtude and
heading or bank angle lAP in basic modes).

- flying automatically any flight director active mode (AP r-n AP/FD modes) except GO
AROUND mode which must be Rown manually only,

AUTO PILOT ENGAGEMENT
When the AP is engaged I the pitch, roll and yaw actuators are connected La the flight
conlrots l:md tht! piLch autotrim function is activated.

- EnYlIyement with no lJertical FD mode se~ected. The AP flies actual pitch attitude.
Thts is the basic Jerlical mode. Pitch wheel and TCS can be used to modify the pitch
allitu dt:!.

- Engag ement wi th no lateral fO mode selecled: the AP will first level wings an t1
then maintain the heading reached at this time, This is the basic lateral mode. Tes
pb may be used ~see 1.04.1 0).

~ Eng agement with a lateral or vertical armed HJ mode selected: the AP f1jes basic
mod e unitl lhc armed mode becomes active,

- EngC:lgement with a lateral and/or vertical active FlO mode selected: the AP
man euvers to Ity to zero the FO comm and bars,

AUTO PILOT D1SENGAG£MENT
AP can be disengaged manually or automatically.
• Manual d~sengag ement is achieved by acHon on e lhm one of the following

devices:
- Quick disconnect pb on control wheel
- Action on Pitch Trim (normal or STBY)
- AP pb on AF CS control panel.
_. YD pb on AFCS cOfltro~ panel.
- G A pb on Pl
- Pilot's force on the peda~s over 30 daN (66 Ib~.

- Pilot's force on the control column (pitch axis~ over 10 daN (221bl
• Automatic disengagement occurs when:

- one of the eng(;lyement conditions of lhc AP ilnd/or YO IS no longer met
- stan waming indicalor threshold is achievert

there is a disagreement between the two AHRS or between the two ADC,
there is a mismatch between the two pitch trims.
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MANUAL DISENGAGEMENT

- Action on the AP pb on the conUol panel, or quick disconnect pb on each control
column, or GA mode activation. or STBY or NORMAL pitch trim switch activation or
effort on control column d~sengage the AP function without d~sengaging the YO
funcHon. The AP whHe arrows extinghish, the AP OFF it ilIumfnates red and the
"cavalry cha{ge~ aural warning is generated.
On the ADU, the RESET pb illumlnates amber and the "AP DISENGAGED" message
is disp fayed In amber on the second line. Achon on the RE SET pb or quick di scon neet
pb clears the warnings and message.

Note: Jf a faifure occurs, the "PITCH TRIM FAtL'f, ~PITCH M/SrRtM Il or "AfLERON
MISTRIM" message is displayed on the ADU.
The crew has to disengage APand manuaUy fly the aircraft.

- Actton on the YD pb on control panel or an effort on pedals dtsengages the YO and AP.
The AP and YO white arrows extinguish. The "AP OFP' It illuminates red and the
'~cavalry charge~ aura! waning is generated, On the ADU, Jhe "RESET' pb iHuminales
amber and the ''APtVa mSENGAGED~ message is displayed In amber on the seeD nd
line. Acllon on the RESET pb or th e qulck disconnecl pb dears the warnings and
message.

AUTOMATIC DISENGAGEMENT
The warnings and messages are the same as Ihose which occur in case of manual
disengagement bu~ ilAP OFF' ~ight and 'lAP" or ~AP/YD DISENGAGED" message are
Hashing. Action on "RESET' pb clears warnings and message~.

R Note; ifPfrCH TRIM ASYM It illuminates on central panel, AP automaticallydisengages
and cannot be reengaged.

NT RE VERY

When a monHored failure is detected, AP and/or YO is disengaged. ft the pilot clears
messages displayed on ADU (by using RESET pbl the FGe will attempl a "monitor
recovery". The AP/YD can be once again engaged.
If Initial failure condition still exists, AP/YD is disengaged again.
Condili ons which will inhtb; I all recovery altern pts are:

- Loss of AP, YO and AFCS controls panel.
- Trim inoperative mon~tor fa~lures

- Any APP mode
- GA mode
- LaCor Be modes
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through the command bars on the EAOI to aliow a manual guidance of the Ale :
- In pitch axis if a verti cal mode is selected,
- In roll axis if a lateral active mode is selected.
The FD commands are satisfied when the FO bars remain centered on the fADI.
If no vertical end/or lateral active mode is selecLed, the corresponding command btl(
is removed. In addition, the two bars can be removed by setting the FD BARS
se'ection sw to OFF.

The foflowing modes are avai'able :
.. Vertical modes :

ALl SEL, All VS, lAS
.. lateral modes:

HDG, NA\J, Be
• Common modes :

APP (tateraJ and verti cal yUldance for approtlch), G.A

Some modes have an inih~~ arm status Defore becom~ng ac tive.
Their ctctive phase is dtvided into a capture phase followed bv a track or hold phase.
When AP is engaged. it nonnally automatically foUows the FD commands. If no fD
active mode is selected j the system flres basIc AP mode ~see 1.04.20).

MODE SELECTION-_. - - _. ._-

Mode selection is achieved by action on the correspondIng pb on the AFCS control
pewe! except for ALT SEL mode and GO AROUND mode:
- ALl SEl mod~ is autornaHcally armed.
- GO AROUND mode is activated as soon as one of the GA pb located on the PLS is

depressed, and is disengaged by using leS, STBY pb J bV selecting a new vertical
mode or bV engagi ng AP.

Note: Simultaneous armed status modes is limited to Doe lateral mode and two
venicaJ modes. Therefore vertical armed modes are pnordized in the following
order:
~. fLS GS ARM
~ ALT SEL ARM

ACTIVATION OF ARMED MODES
Only one latera' and one vertical modt! ccm be activated simutlaneously. tr two vertical
modes are armedt the first which meets the capture cond itlorIS becomes first active.
The second remains armed.
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MODE DISENGAGEMENT
Action on the pb of an armed or active mode on the AFCS control panel disengages
that mode,
Action on either GA pb on the Pl's disengages all other anned or active modes.
Actfon on the STBY ph on the AFCS control panel disengages all armed and active
modes. ALT SEL mode wpU rearm automaticallv onlv jf AP is engaged or if a fD mode
is selected again and ir aircraft flies toward the selected altitude.
When a vertical (or ~ateril~) mode becomes active. lhe prBviously active vertical (or
lateraH mode ~s automatically disengaged.
Other automatiC disengagement logic condtt~ons are detailed for each mode in
chapter 1,fJ4AO,

FLIGHT GUIDANCE DISPLAYS AND ANNUNCIATIONS- ---_.- - ----

- The ESHI displays navigation information. The FD uses information from the coupled
EHSI whkh is selected through the CPl pb on the AFCS control panel,

- Heading bug: the heading hug is controlled by the singte headlng knob. The
heading error between actual heading and selected heading as displayed on the
coupled EHSI is sent to thE.! FD.

- Course pointer: the course pointer of each EHSI is controJtcd by the associated
course knob. The course error as displayed on tile coupled EHSt is sent to the FD,

- Deviations: deviations displayed on the cQupled EHSI and used by the FD are as
follows, depending on (he selected navigation source.
., in lateral: VOR, LOC or LNAV lit installed)
., in vertical: GS

- The EADi displavs guidance information through the pitch and roll command bars.
It elIsa displi:JYs mode status annunciations:
Armed modes are displayed in white and caplured modes are disp~ayed fn green
(see '-04·10'.

- The ADU provides mode slatus annunciations:
· lateral armed mode status is displayed in white on the left portion of the third

line
· verticat armed mode status is displayed in white on the central and right portion

of the third line
· lateral active mode status is displaved in green on the left portjon of the fourth

line
· vertical active mode status is displayed in green on the right portion of the

fourth lim!
, During capture phase, a star is added to the mode annunci ~tion on EAm and

ADU.
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40.1 SYSTE~ OPERATION r

For basic stabilization compuhlti ons, the AFCS com puter receives data from both
CAPT an d F/0 AOC and AHRS. An average value IS used.
AP Basic modes arc not affected by the selected coupled side.
For gUidance computations! the AFCS computer is coupled either to CAPT stde or to
FlO sid~. It uses datCl from the coupled ADC and SGU only and displays the same
commtlnrls on both sides. Selection of the coupled side is achieved through repeated
actions on the CPl pb, At power up. len side is coupled, The cQupted side is indicated
by iUumlnalion or the corresponding arrow located at each side of the CPl pb.
All FO modes not using SG U data (ALT HOLD, AlT SEl, VS, lAS, GO AROUN D) wrll be
retained following (i CPl transiHon. The FD will g,ve commands to ensure a smooth
transition maneuvcr if the new data are different jdifferent baro sethngs in All HOlO
for example~.

An fD modes using SGU data lNAV, Be, APP~ will be dropped following the change
of selected cou~'~d si de.

During IlS approach onlv :
OUAL CPl automaticaUy occurs afler LOC end GS track phctSl; hCls begun if both NAV
receivers are tuned to IlS. tn DUAL CPl both arrows are iUumtnated and both NAV
receivers are coupled to the AFCS computer which utrlizes average dala for gutdance
computation. When the APP mode is manually cancelled, the FD rema;ns coupled to
the si de selected prior to dual coupl~flg.

Excess DEV monitorin9 utilizes ILS data from both SG U (CAT 2 approach)

AP COUPLiNG WH EN A FAI LU REOCCU RS
- _. --- -- ------

- When one sensor used for guidance computations fai Is, the pi lot can stiU couple the
AF CS to the corresponding side but the FD modes using the invalid sensor cannot
be engaged.
Loss of ILS :
• Out of DUAL CPl phase: AP remains engaged on coupled side.
• In DUAL CPl phase: AP operates an automatic selecHon,
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FAILURES-._-
When a failure appears on AFCS, AP MSG message is displayed on both EAm and
corresponding explanatton appears on AOU.

CAUSE MESSAGE PILOT ACTION

AP/YD Disengagement AP/YD DISENGAGED
YO DISENGAGED
AP DISENGAGED

Monrtor AFCS INVALID or
AP INVALID

CAT I or CAT II capacity CAT I or CAT II
dl~plllVed ar: the first lin~

of ADU

loss of CAT I~ copndty CAT n INVALID
and CCAS is activated
through the MFC lJ ClIe)

Excess LDC or GS EXCESS DEV
devialion (LOC and GS scales flash

amber on both EADI)

Aberrancy on ROll AX~S AILERON MISTRIM Refer to 2.05.11
RETRIM ROLL Refer to 2.02.04
RILl WING DN

AIRCRAFT OUl or TRIM on PITCH MISTR1M Use of AlP prohibited
PITCH AXIS

loss of AUTOTR'M PITCH TRiM FAIL Use of AlP prohibited

Excess difference bl:twe~n AHRS DATA JNVALIO
hath AHRS or both AOC ADC DATA INVALID

Incorrect flav~g<lt~oll CHECK NAY SOURCE
source/selected mode

AP engagement 011 grounrl NO ENGAGEMENT 0N
GROUND

loss of a coupled CPl DATA lNVAUD
transmilter

AP engagement Wtth a ENGAGE INHIBIT
condition makil1y thjs
engagement Impossible

Loss or computE!f AFCS INVALID

Loss of ASCB blJS Dashes on ADU

Incoherence between DISENGAGED ANNUN
ASCB AP/YD disengage DATA FAULT
data and clutches status.
FAULT detected by ADU

Mismatch between NAV MISMATCH ~R SEU
the two NAV H:'CE iVE;rs or NAV MISMATCH
ILS In Dual CPL ILSEL)
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VERTICAL MODES

ALTITUDE SELECT MODE

ALl SEL mode is automaticallv anned when the aircraft is climbing or is descending
towards the selected altitude except after acHon on the STBY pb. In this case t ALT
SEL mode rearms onfy if AP is engaged or if a FD mode is -selected, in addition to the
previous con ditions. All SEl is displayed on ADU and ALT js displayed Oil EADL

ARM PHASE

The AU SEL ARM mode is annunciated on the ADU and EAOI as a vertical armed
mode, by a white ALT message. VS HOLD, lAS HOLD or PITCH HOLD modes can
be used to fly to the selected attitude.

CAPTURE PHASE

When approaching the preselected altitude, the system automatically switches to
the All SEL CAP mode and the previous vertical mode is cancelled. A command
is generatcd to asymplomatically caplure the selected altilude. All SEL CAPTURE
is annunciated on the ADU and EADI bV a gwen ALI'

Nate: If prosvJect altitude vafuC! is changed during capture phase, AP will retum
_. to basic PITCH HOLD mode.

- HOLD PHASE

When the desired ailltude is reached, 1he AU SEL CAP mode .s Butomatically
cancelled and ALT HOLD mode is automati callv selected. The AU HOLD mode is
annunciated on the ADU and EAD1 by a green ALT.

During the three phases (All SEl ARM, ALl SEL CAR ALl HaLD~, a GS capture
will ovcrri de the alll tude mode.
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ALTITUDE HOLD MODE
Activation of the AlT pb on the AFCS control panet selects the All HOLD mode and
overrides all active FD vertical modes.
ALl cKi5ting at engagement is maintained
The All HOLD mode is annunciated on holh ADU and EADl by a green ALl
Depressing and holding the res button allows the pilot to maneuver the aircmft to a
new altiturle refewnce without disengaging the mode.
~n the ALT HOLD mode, (;Ill armed FD vertical modes are aUowed, but a GS capture will
override the ALl HOLD mode.

ALT

ALT

ALT HOLD

N.T 9EL lOOOOA

A.LT

AI T SEl 1'IXIOOFl

10

res ACTI VA TlON

res RELEASE\
\
\

\

\
\
\ALT

AU HOLD

Atl' £NGAGE

EJ
All sa lCOOllft ('I!9fl} \

\.

IL~I &1 t~)

=. BEl"S -1:" -.8.,)
[~8~ 14G))
c) !:! y" 4(~))

El
At.,. sa IO(lr.llIR

EJ
10

.,
EJ (~in) ,.... r-0

'"....... PITCH HOLD<:>..,......
I...

Q....... 10,
""""Q
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VERTICAL SPEED HOLD MODE
Action on the VS pb on the control pane' selects the VS HO LD mode and overrides all
active FO vertical maries. VS existing at engayement is maintained and d~spjaved in
hundreds of feet per minute in green on the AlJU. "VS" message is displayed in green
on the EADJ.
AClivation of th~ PT\r\l will set a new vertical speed reference withoul disengaging the
mode.
Depressing and holding tne TCS huHan allows the pilot to maneuver the aircraft to a
new vertical speed reference without disengaging the mode.
In VS HOLD mode any other verbcal mode may be armed, <:lnd when captured will
override VS HOlO mode,

PITCH WHEB. ACTIVATION

L\EJEJGJ :~ ~GJ.?..
(~~ I~C=)J

-0: ..., ...._'"- EJ EJ......
"" EJ (.?J· .--' G ~[~)(<0 ".-<:> ! ~- .. ~0·C' VS ENGAGE rcs RELEASE-#·... ~-'.._<' .. ,- VS

i:f
<::I· b
~

c

~o_.J·......
<"..
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INDfCATED AIRSPEED HOLD MODE
Action on the lAS pn on the control pimei selects the lAS HOLD mode and overrides
aU active FD vertical modes.
Airspeed ex;sting at engagement is maintai ned and displaY8d in knots in green color
on the ADU.
.... ,AS.... message is displayed in green on the EAD!.
Actuation of the PTW will sel a new lAS reference withm..t disengaging the mode.
Depressing and holding the TeS button allows the pilot to maneuver the aircraft to a
new lAS reference wfthout disengaging the mode.
In lAS HOLD mode, any other vertical mode may be armed, and when captured will
override lAS HOLD mode.

"'.T sa l(;O)j n

TCS RELEASE

AL.T Sa 'OIXO"1

lAS ENGAGE

±-............. I lAS

n

/
./

TCS ACTIVATION
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t·~J

~" &~J
\8
\
\
\

\
\
I

c,Gijr
J

-= 40~(J
')8 14G~lr ..... ..~ ...
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c
Q
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o
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LATERAL MODES

HEADlNG SELECT MO DE
Action on the ~DG pb on the AFCS control panel selects the Heading Select mode and
overrides all active tateral FD modes. Selection of heading is made by the heading
knob and is displayed on bath EHSl's. The heading Select mode is annunciated on the
ADU and the EADI by a green IiHOG" at the lateral active location.
Selection of turns greater than 180Q will lead the system to order a turn as short as
possible if selection has been made before HOG mode being engaged. If selection is
mode after HOG mode engagement, lurning command will occur by the side selected
by the pilot.
CAUTiON: Before take off. Ale lined up at the runway heading, the vertical

. command bar is La he checked and centered ~if necessary).

The BANK ph on the AFCS control panel atlows seiection of the bank angle limit in the
HDG SEL mode only. Alternate action on the Bank pb causes alternate selection of a
High bank angle limit (zr) and a low bank angle limit n5°), Power up stale is High
bank angie. The bank angle limit status is annunciated on the ADU by a green nHDG
SEL LO" if low bank is sel~cted.

In the Heading Select mode. all armed roll FIJ Modes are allowed but the capture of
any armed lateral mode will override the Heading Setect mode.
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NAVIGATION MODE
Action on the NAV pb on the AFCS control panel arms the lateral guidance for capture
of the selected naviyaliun source that is displayed on the acttve EHSI. Oepending on
the selected NAV source and the frequency tuning. VOR ARM or LOG ARM, is
selected. (L NAV if OMEGA instaltcd and rrequency tuned].

~ VOR NAVIGATION MODE

VOR ARM is annunciated on the AOU (]nd the EAOI by a white "'VOW'. HOG
SELECT, HOG HOUl modes can be used to fly the system during the VOR ARM
phtlsc,
At capture, the previous lateral mode is cancelled. VOR CAPlURE is armunc!ated
on the ADU aod the EADl by a green HVOR~"'. For the five hrst seconds of capture
of the anned mode, a white box surrounds the message on the EADt. VOR TRACK
morle rs annuncitlted on the A[)U and the EAOI hy the removal of the 1: symbol.

lOCAUZER MODE

Se'ecUon and display are identical to VOR NAV mode except that there is no
OVERSTATION and AFTER OVERSTATION capabihty.

BACK COURSE MODE
The back course mode is set up and flown exactlv like a fronl course loca1izer
approach but se~ecting Be mode. In this case, glideslop~ capture is automaticaUy
inhibited.
• Set the- course pointer on the EHSI for the inbound pubiished track.
• Set the heading blJg on EHSI for the desired heading to intercept the course,

HEAOrNG
340~

C>

""...,
.....
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•·03·

\ ..... .--
lOCAUZER __ <

090 ~ .. --. - ~ TX _. \
INBOUND --_. -- r -= - -- - - - - .~ C) .-. ... ~.
COURSE _ _l.- .... - -- . - - ~ .J '. ---. •• ~ \

RUNVVAY /I' ~ -..- _.
/--/. '~.

"
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ILS APPROACH MODE

AFCS [~~----.~~.0_4"_4O-------..,~_____<

Action on the APP pb on AFCS control panel selects LOC and GS ARM modes
provided the coupled NAV receiver is tuned to an JlS frequency.
LOC AR M is an nunciated on the AI) U and th e EAD~ by a whi~e JlLOC,j

• HD G SElECT
HOG HOLD modes can be used to trV the system during the lOC AR M phase.
GS ARM ~s annunciated on the AOU and the EAOI by a while "'{]S". Any vert~cal mode
is a~lowed during GS ARM phase.
At lOC CAPTURE the previous lateral mode used to flV is cancelled. lOC CAPTURE is
annunciated on the ADU and the EADI by a green "lOC~~<

LOC TRACK is annunciated 00 the AOU and the EAOI bV the remova~ of th e 'II; symbol.

Ghdeslope capture is interlocked su ch that the localizer must be captured prior to
glid eslope capture. The GS capture overfi des all vertical modes which were prcvrouslv
engtiged. GS LAPTURE is annunciated on the AD U and the EAD I by a green nGS~",

GS TRAC K is annunciated on the AO U and thD EAOI by the removal of the "" symbol,

GO AROUND MODE (FD MODE ONLY)

Action on the GA pb selects the GO AROU N[) mode and draps all armed and active
FD modes. The AP disengages and the FD glvr:!s commands to maintain
prcdetermi ned minimum safe pitch attitude and to maintai n heading foUowed at GA
engagement.
The GO AROU NO me de is armunciated on the AD U and the EA DI by a green ~"GAr. at
the active verticlil ~ocation.

The GO ARO UNO mode is cancelled by selecting another vertical mode, engaging
res, pushi ng the STBY pb or engag 'ng the AP.
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The purpose of th e attitude alert function IS to alert the crew by activation of a visual
signal and an aura~ signal when the aircraft is reachjng or leaving the preselected
aJtitude. Preselection tS achteved through 3 rotary knob and disptaYf::!d in whrte on the
first line of ttle advisory display.
The visual signal consists of one amber tt located vo each of the two altimeters which
illuminate when altitude is between H + 250 ft and H + 1000 ft or between
H . 250 It and H - '000 fL
The aura~ signat consists in a "'C chord.... signat of 0,75 s duration which is activated
each time the aircraft ellters one of the two attitude zones defined above.
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[1-0J[ii-SCRIPTI ONJ (See schematic p 19120)

The aircraft communicaHon system provides:

~ radio commun~cations between Bi rcraft and ground stations
~ an emergency beacon is atso provided~.

* interphone between
· cockp~t crew stations
· cabin attendant station
· grounrl crew stations at :

- hydraulk bay ~ I~ft miiin landing gear fairing)
ground electrical power receptacle

- unpressurized bay in the rear fuselage

If passeng er address system

* distributio~, Hn the loudspeakers onlv) of aural aferts genl!rated by the MFC and the
GPWS

The main components of the systems are:
- The Remote ConI rei Audio Untt ~ RCAU)
- The crew audio control panels.

In additi on the communication system includ cs one ATe transponder and as optj ons
an other ATe transpon dec ATSCALl and ACARS.

OPERATION
To communicate, the crew member se~ect on thei r audio control panel the desi red
transmission key and aej ust the volume control kn ob.
Transmission may be pertormcd :
.- usiny the hand mike with integrated swilch
_. using the boom set mike or the oxy mask mike with:

• the PIT se~ector on the control wheel. or
• the RAO/lNT selector on the audio control panel. or
• the switch located an the nose wheel steering control han die (for CAPT only).

NotD: A switch located ilt the oxygen mask box when iil released position (oxygen
mask out). automatically transfer transmissions {rom the bODm set m;ke tD the
oxygen mask. mi#~e, Transmission with hand mike remains available regardless
of transfer switch position.
Radio reception is not affected by lhe transfer switch position.
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VHF COMMUNICATION SYSTEM

Two systems are provided.
Each system has its own tfansceiver to provide co mm unications on more than 2000
channets 'rom 118.000 to 136.975 MHz with 8.33 KHz spacing, and is cont roUed by aVH F
control box wrth dual channel selecti on.

AUDICI S10 flW.S

""'"T----:r"'lIIfi;::j:i!tuIT CONTI'lOl
. -- - - .-- -_ .. -- ...,.---..-............,

[et~~LI
BOX
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~
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L.L
o
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In case of audio control panel loss, two AUDIO SEL pbs allow to select one VHF on each
side.

HF CQMMUNICATJON SY..s.rrM
The system provides the pliot access to 40 programmable channels, plus a full 280,000
operaling frequencres in the 2.0 10 29.9999 MHz range.
it is cont rolled by a HF control box through its transceiver.
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N
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CONTROL 1-------,
BOX
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TRAN9MlT CONTROLHOT MAJN f1?':~__-----'
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INTERPHQNE S~T~

~ To in1erconnect all stations (ground crew stalions +cockpit t cabin attendant) :
• Depress INT transmissions key
• Use PTT pbs

- Cockpit crew interphone
Uslng boom se1 or oxy mask:
• Sel the RADIINT selector on "INr position wHhoul use of PTI pb or;
• Sel Ihe PIT seleclor [control wheels) in the forward position regard~ess of the

AADIINT selector pcsi1ion
- To cal! cabin attendant from the cockpit (see 1.05.10 P9)

• Depress the ATTND pb {overhead panel} tor a normal call l or press the ATIND
pb three times successtvely for an emergency catl.

Asmgle chime (or three for an emer call) is generated in the cabin and the CAPT white light
illuminates on the cabin attendant panels. As soon 85 the cabin atlendanl selects j~1 NT' ~

the CAPT It extingufshes.

- To call cocliloit from cabin attendanl station
• Depress mT pb {besides the hostess panel) for anormal call or press the EMER pb

for an emergency caB.
Associated ATTND light iUumlnates on overhead panel and a door bell is generated by
the MFC. By pressing RESET, both visua' and aural calls will be cancelled.
- To caU the ground crew from the cockpit (see 1.05.10 P9)

• Depress MECH pb (overhead panel)
A horn call is generated in the nose gear bay.

- In case of ground crew call
MECH pb itlumtnates b! ue on overhead panel and a door bell is gene rated by the
MFC, By pressing RESET, both visual and aural calts win be cancelled.

pASSENGER ADDRESS SYSTEM
The passenger address s';stem allows the crew and the cabin attendant to make
announcements to the passengers. Passenger address system also generates single
chime sound ,n !he cabin. The passengef address system tS connected 10 :
- The RCAU which allows the cockpil crew to make announcements to lhe

passengers by selecti ng PA key on audio control panel.
- The cabin attendant handset
- The cab'n attendant call pb distributed in the cabin for the passengers
- The cab [n auendant call pb in the COCKpit
- The NO SMOKING/FASTEN SEAT BELTS conlrofs
- The cockpit voice recorder
- Loudspeakers distributed in the cabin (one of them being installed in the toilet)

DISTRIBUTiON OF A.1UlA.L.A.LtBlS
Generated by CCAS lrefer to chapter 1.02)
Generated by GPWS (refer to chapter 1.15)
Generated by TeAS {when installed, re'er to 1.05.20)
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[ 10.2 CONTR_~LS l
AUDIO CONTROL PANEL
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INT

NEUTRAL
RAD

CD Volume control knob
- .- --- -

To control re ceplion volume for associated communlcalion or navigabon facilities.

CD Transmission keys
To select the Ind-fvidual communication facilities for transmission. six interlocked
Keys are provided. Onlv one key can be engaged at a time. It illuminates white
when selected.

o VOJC~_ DNLY k_~y
When d~pre~scd. it inhibits NAV receivers stalion idtmtffication by activating a
band cut off filter above 1020 HZ. Li ght iliumin ates amb cr,

G) INT/RAD selector
Provides sereclion of transmission mode when using OXY MASK or BOOM SET
mike.

UOl mike position. Interphone is always operative between crew
stations. Olher transmissions require to sele.ct a transmissfon key and
use a PTT pb,

DnlV handmike is usable as long as one transmission key is selected.

This position tS required to automatically connect for transmissions
BOOM SET and OXY MASK mjkes without using a PIT pb.

Note: Recovering boomset/micro functial1 when the oxvyen mask is aut of its
conlainer: cf 1.07.Z0.
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VHF CONTROL BOX

COllilitS o
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G) ON/OFF and volume knob
- - .-

Energizes the control box and the associated VH F. SO OF F position disables the
rec eiver sq lIclch circui1.

CD Freque(~cy so/ector

In normal use, controls the preset frequency disptay :
- an Quler knob is use d for selection of MHz with an increment of 1 MHz
- an inner knob is used for selection of KHz with an increment of 50 KHz or 25 KHz

for !tw first two steps when the direction of rotation is reversed.

CD Frcquenqjes diJpJay
The active frequency is displayed on the first line.
The preset frequency is displayed on the second line.
Annu nciators are displaved on both lines.

CD XFR!MEM switcl,
. - - -

This is a three positi ons spring loaded toggle swrtch.
- NEUTRAL
- XfR : exchanges preset and active frequency.
- MEM : successive actions cycle the six memory freqlJ encies through the display.
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® STO botton

Allows entering six frequencies in the memory. When depressed, the upper
window displays the channel number of availab~e memory (CHl to CH6). For 5
seconds, the MEM switch may be used to advance through the channer numbers.
Push the STO button a second time enters the preset rrequt!ocy in the selected
channel.
Arter 5 seconds, the contro~ will return to normaJ operali on.

CD ACT button

Allows to chanyEj the act;ve frequency. When depressed, second Ifne displays
dashes, and first line call direc:lIy be tuned from frequency selector.
Retums to thc initial configuration when depressed a second time.

0) TEST button

is used to iniHCltc the radio self-test diagnostic routine-

CD AnnuncIators

Three types of messages can appear in this location.
MEM illuminates when a preset frequency is being displayert on the second line.
RMT illuminates when the VHF is remotely tuned (by an ~MS e.g.).
TX illuminates when the VHF ,s transmitting.

CD- Compare annunciator

ACT signal illuminates when frequencies are being changed.
ACT ftashes jf the actlJ clf radio rrequency is not iden tical to the frequency in th e
active rrequency display.

@ !:!.Uht sen~!J r

automatically controls the display brightness.

CAUTION: Intorh::!rence may occur between VHF 2 and SGU at the frequency
135.0 MHz
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ATC CONTROL BOX
o
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CD Power and mode switch

OfF Ale control box and transceiver are deenerg.led.
Say A"TC system is powered. but does not transmit replies.
ON ATC Transponder Mode S replies to both Mode A and Mode C lnlerrogati ons

from ground or air.
ALl Normal operating pos~ion. Transponder replies with flight !e\!e~ information.

CD Code dispfay
Ofsplavssefecled codo.

C!) Code seiect knobs
=- Outer knob controls the two left-hand digits.
- Inner knob controls the two right-hand digits.

(4) /DENT bullon
Wh-en oepressed, causes the transponder to transmit "'iOENr signal.

CD Annunciators
TXis displfiyed when the ATC rep~~es to an interrogaHon.
RMT is disptayed when the ATC is remotelv tuned lby an FMS e.g.).

® ACT Compare annunciator
ACTTsdis-playedduring -c·ode changes.
ACT flashes wh~n the {;Jclual reply code is not id~ntical to the code shown in Lhe
actNE! cod!: display.

(j) PRE button (Preset)
Push-arifhoicf1he PRE button while turning the code se'ect knobs to select a preset
code for storage,
The stored code can be recalled by momentarily press.ing the PRE button again.

CD TEST button
Press the TEST hutton to initiate the radio self test rollHne.

® P'JOlo cell
AutomatIcally controls the display brightness.
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L--------tNTERPHONE

Radio

Neutral

The outboard norn or both control wheels is provided wi1h a P1T selector controlling
the tnmsmissioll mode and effective only when BOOM SET or OXY MASK mike is
used ror transmission.
lnll!rphon~ Forward position sprinylotlded to neulrat. tnmsmissioll on night

inlt!rphonc se~ected. ~NT transmission key has not to he used to
communicate between cockpit crew stations.
Ceuler position. Transmission tS not possible. ReG~ption is normal.
Hand microphones are connec led for transmission when keyed.
Backwi::Ird lJosltion springJoaded to neutral. BOOM SET or OXY MASK i~

connec ted for transmission over the selected communicati on facility.
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When depre~::Ied. 800M SET or OXY mike is connected for lransmission over the
selected comrnunicahon fac~lity.
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LOUDSPEAKERS VOLUME KNOBS
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Communication reception over cockpil loudspeakers is conlrolled by an individual
knob for each of the two cockpit loudspeakers.
Note: In case of aural alert:

- nOlmal volume is a/ways available regardless of knobs position.
- during any transmission, the volume of both foudspfJakers is muted.

AUDIO-'sJ:L PBlsl
"-.

"c.

ET

CALlS
ATTND MECH

[E~~1 ~CAll CALL

1 RES

---G.....

C> AUDlO 1 SEL AUDIO 2 SEl
.,

c FAULT ~ ~ FAULT

~ AllN A A ALTN
:- M ML:::===:J

Conlrols functioning of associated RCAU processing board.
NORM (pb depressed) RCAU functions normally.
FAULT illuminates amber and the CCAS is activated when when an associated RCAU

processing board failure or power loss is detected.
ALTN (pb released) affecled c,ew station is connected directly to :

VHF 1 if CAPT sIal ion is affected or VHF 2 jf F/O station is affected.
Volume is adjus1ed by affected loudspeaker volume controL

Note: On the affected side PA, interphone and other VHF can not be used any longer.

C!LI,.S PSls}

~
~ -

See 1.05.iO P 3
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EM ER GENCy.eEAC0 N

I...
Q,-
Cl.
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Q
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( 28VU -\

EMER LOC XMTR l-----~MAN
FOR AVIATION EMEA Q
USE 0 NLY AUTO TEST

I

UNUCENSED rf·~M~~' ,, 8~~~~~ ~l~RT ~~)~ ~ AUTO~
'-.'-:':::=~----::::::===::::-~::::::::::========~

The transmitter is iocated In ~he cemng of the cabi n between lhe passengers entry
door and the lo~let door. The antenna is localed in the fairing ahead of the stabilizer
fin. This system inciudes its own battery.
AUTO transmission is made automaticaUy on 121.5 MHz, 243

MH:z and 406 MHz when deceieration exceeds 5 9 (X MIT
ALERT It inuminales amber).

MAN allows commanded operation (X MIT ALER r It iHuminales
amber).

AUTO TE 5T AST is used incase of undue arert (resert) l or to test the
emergency beacon. Two cases are possible for the test:

- Net work X MIT ALERT illumina~es amber during 2 seconds.
- Fai lure X Ml T ALERT 11 Hashes during 15 seconds.

CA.U..IJ..Qt!: The tes1 must not be performed in MAN mode.

A Aircraft on ground (and electrically supp~ied)l when the emergency beacon IS triggered
Rafter 30 seconds t the mechanical horn ~s triggered too.
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HF CONTROL BOX
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G) - ON/OFF and CLARIFIER knobs
- Innerknob -iurns ON and OFF the" system, lind controls the volume.
-" Outer knob (c1arificrl adjusts received frequency in case of single sideband operating

mode.

CD - SQUELCHIFREQ·CHAN selector
Inner knob allows -to reduce background noise when not receiving a signal.

- Outer knob selects channel mode or discrete frequency mode of op-eration.
~ FREQ: se1ec~on knobs Q) allow to directlv select used frequency

(displayed on (I)).
- CHAN: selection knobs Q) allow lo select ~

- Either a 2-digit channel number (displayed on (!:H received to slore a frequency
on lhis chanrlCl.

- Either a 4-rhgit nu IMaritime) channej number ,d~splayed on ® )
corresponding to a duplex function: on ei:lch ITU channel, a received trt:lquency
and a transmil rrequency arc automaticany stored,
When an ITU channel is selected. received frequency is displayed on 0). When
transmitting, transmit frequency is displayed on (~.

0) - CHANNEUFREQUE/~CY s(,'{ec!ioH knobs
- When FREO}CHAN sele~lor is in '"FREQn position.

- left outer knob 7 Selects and displays the MHl digits (1 lhrouyh 291.
~ Left inner knob : .. Pusher in: selects the 100 Hz digits W through 9).

... Pulled out: selects HF modes (USB, AM or LSB~.

- Right outer knob : Selects and displays the 10 KHz d,git W through 9).
Riyht inner knob : 11 Pushed in: selects the 1 KHl dig~t (0 through 9).

~ Pulled out ~ selects the 100 Hz digit (0 through g).

- When FREO/CHAN selector is in "'CHAN" position.
- left outer knob : Selects the ITU band (first two digitsl in case of ITU channel

selection. When turned down, the two first digits disappear,
and right outer knob displays a storing channel.

- left inner knob : +; Pushed in ~ has no effect.
left inner knob * Pulled out: selecls modes nn SUP CAR or TEl PLT CAR)

in case of ITU channel seJection.
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Selects the ind'vidual channel number (last two digits) in case
of ITU channel selection.
Selects the two digits storage channet in case of
proynammmy usc"
When selecting beyorld 1 or 40 channel number, ITU channels
will appear.
Has no effect.

- Right outer knob

- Right inner knob

CD Frequency di8pfaV
Di~plays-tf~e· frequency tdirectly selected or channcl·stored~.

CD fyfode_ ~jspf~v.
Displays the associated mode Hor normal frequencies or tlU channels~.

CD (fiANNE'--_disp1i:!.y"':'.fliqlll digits
Displays the individual channel number, or the storage channet number.

(j) CHANNEL display - [eft digits
Displays the lTU band" in case of ITU channel selectioll.

® r:gfy! !!rogIDE!.l swilE~
Allows to store frequencies in the 40 available channels by the following mode:

Selector on "CHAN" position.
Select the desired user channel by using selecting knohs 0).

- Press PGM button. The whole display blinks.
~ Select the desired frequency and mode by using selecting knubs Q).
- Press PGM bultcn again to store the frequency.

At this point. three ways are possible.
- Store a received only frequency: only wait 20 s that the display blinking slops.
- Store a simplex chcUlnel: press PGM button a third time to store the bJinking

frequency as a transmit frequency. Received and transmit fJequencies are now
the same.
Store a halt dup~ex channel: during the display blinking time (20 51 a second
Ire4uency can be selected as a transmit frequency, The considered channel
stores the first rrequcncy as Gl receive one, and the second frequency as a
transmit one.

CD IndicDtor
~ "Rn -{n"dlcates that the system is in received mode.
- 'T'" indic[;ltes that the system is in transmit mode.

@ Photo cell
AuTomatically adjusts display bri ghtness.

Note: Depending on version one or two ;dentical HF control boxes may be installed.
Only one aJl1enna is associated with these fWD control boxes permitting two
receplion hut only one emission fll the same time.
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I 1~.J ELECTRICAL SUPPlY/MF~ ~OGIC/SY~TEM MONITORING r

ELECTRICAL SUPPLY
--------

EQUIPMENT DC BUS SUPPLY AC 8US SU PPlY
(C/B) fC/B~

VHF 1 DC EMER BUS Nil -
~on overhead panel VHF 1)

VHF 2 DC BUS 2 - Nil -
(on overhead panel VHF 2)

CAPT audio DC ESS BUS - Nil -
system (on overhead pnnel CAPT~

F/0 audio system DC ESS BUS Nil -
(on overhead panel FlO)

ATe DC EMER BUS - Nil -
(on overhead panel ATe)

TeAS (ir if1stall~d~ DC BUS '1 - Nil -
(on overhead panel TeAS)

Attendant call DC ESS BUS - Nil -
(on overhead panel AnND~

Ground crew can DC ESS BUS - Nfl --
~on overhead panel MECH~

Passenger call OC FSS BUS NiJ -
system ~on overtJ(~l.ld pancf

PUBLIC AORESS)

HF2 (when jnstaned~ HOT MAlN BAT BUS - Nil -
(on overhead panel HF2)

HFl (when a second HF DC BUS 1 -- Nil -
is installed) (on overhead panel HF1)

SELCAL DC BUS 1 - NH -.
(when installed) (on overhead panel SEl CAl)
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MFC LOGIC
See chapter 1.01.
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SYSTEM MONITORJNG
~ ~

The following conditions are monjlored bV visuat and aura' illerts :
- RCA U processing board railure or power loss.

• See AUDIO SEL FAULT procedure in chapter 2,05.12.
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[ 20.1 DESCRIPYlON 1
The TeAS is an on-board collision avoidance and lraffie situa1ion display system with
computer processing to identify and display potential and predicted collision targets, and
Issue vertical resolution advisortes on the pilot's TeAS vertical speed fndicator (TeAS
VSI) to avoid conflict. From the transponder rep lies, TeAS determines relal iva altitude,
range, and bearing of any ai rcraft equipped with a mode C or S transponder. From th ~s,

TeAS wi II determine 1he threat using standard fzed alga rithms. Outputs 'forn the TeAS
Sys1em are voi ce messages and visua' displays on the TeAS VSl's for Resolution
Advisories (TeAS RA's) and Traffic Advisories (TeAS TA's).
The TA is informative and indicalas potential threats. The RA d1sp~ays a threat resolut ion
in th e form of a vertica~ maneuver if the potential conflict is projected to occur.
Threat aircraft with mode A transponders will no1 prov,de altitude information; therefore
TeAS wn~ not issue resol ution advisori es for these threats. The TeAS will not detect
aifcratt wi! hout transponders.
The TeAS IS a single system installaHon consist~ng of :

- One TeAS processor,
~ two high resolution bearing antennae (one top mounted and one bottom mounted}
- two mode S transponders)
- two modtfied TeAS VS Is each fn1egrating trafff ic advisory display and vertical speed

informat ion,
- one pylon mounted TeAS control box,
... two overhead speakers for voice messages and associated wiring.
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120.2 CONTROLS I
TeAS CONTROL BOX
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(2) TG'..AS' rotary serector

Enables TeAS to be set to standby [STBY), auto malic (AUTO), or traffic advisories
only (TA ONLY} mode of operation.

STBY : TeAS syslem is under power, bUI TeAS functions (intruder visualtsa1ion,
Traffle Ad\dsory mode or Resolution Advisory) are not operative.

AUTO : Normal 0 perati ng mode of the TeAS.

TA only

- Disables the RA Mode of operation.
- May be selected but should be used only to prevent unnecessary resolution

advisory when operating near closely spaced parallel runways or in the cases
TeAS could command CHmb maneuvers resulting in an unsafe situation for the
aircraft {see lim~tations on 2,01,05).

~.- - If altitude reporting is off or no valid ModeS transponder is selectedr

TeAS wi/J be in standby (RA OFF on TCAS VSI).
- If appropriate, TeAS wiIJ automatically go into the TA only mode when the

TeAS equipped aircraft is below the RA descen' altitude and in a climb
inhibit configuration.

o TeAS test function

- The TeAS shou~d be tested by pressing the "TEsr bulton during cockpit
preparation.

- Use of the self-test function In flight will inhib~~ TeAS operation for up fo
20 second sdepending upon the num bar of largels being tacked. preparation.

- The mode SATC transponder will no function during some portion of the self-test
sequence.
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DEFINITIONS

o AdVJ$O[y

A message given to the pilot containing rnforma1fon relevant to collision avojdance.
o Corrective re.solution advisory :

A resolution advtsory Ihat advises the pilot to deviate from current verficat speed r

e. g., ellMB when the aircraft is leveUed.

CD Jn1ruder
Atarget that has satisfied the TeAS threat detection logic and th us requires atrat1ic
advisory.

®- MQde S:
Type of secondary surveillance radar (SSR) equipment which provides replies to
me tia A and Mode C interrogations and discrete address interrogations from the
grou nd or air.

o Preventive resolution adviso"!y :

A resolution advisory that advises the pHot to avoid certain deviations from the
current v8rtrcal speed because certain vertical speed restrictions exist.

(0 Proximate traffit; :

Nearby aircraft within ± 850 ft and 6NM which are neither an RA nor a TA,

@ Resolution advisQry (B.8l :
Aurat and visual inrormation provided to the flight crew to avoid a potential coH~sion.

® Threat:
A target lhat has satisfied the threat detectlon logic and thus requires a resolution
advisory.

(0 Traffic advisory (TAl :
Information given to the pilot pertaining to the position of another aicraft in the
immediate vicinity. The information contai ns no resolution information.
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[20.3 OPERATION I
The TeAS provJdes two ~evejs of threat advisori es :
Jf lhe Iraff[e gets between 20 and 48 seconds (depending on 3lrcraft altitude) of projected
C}osest Point of Approach (CPAI t i~ is then considered an intrudef1 and an aura! and visual
traffic advisory is issued. Thls levej calls attention 10 adeveJoping collision threat using
the traffic advisory display and Ihe voice message, 'TRAFFIC TRAFFIC". It permits
mental and physical preparat ion for apossib Ie maneuver to foUow, and assists lhe pilot in
achiev,ng visual acquisition of the threat aircraft.
If the intruder gets between 15 and 35 seconds (dependi ng on aircraft altitude), of CPA, it
is considered a threat and an aura! and visuat resolution advisory is lssued. This ~evel

provides a recommanded vertical maneuver using modified TeAS VSl's and vorce
messages lo provide adequate verllcal separation from the threat aircraft, or prevents
initiation or a maneuver that would place the TeAS aircraft in ieopardy.
The TeAS resolution advisories are annlJndated by the following vorce messages, as
appropriate:

o "CUMB, CLIMB":

{CI~mb at the rate depicled bV the green (fly to) arc on the TeAS VSI).

® "DESCEND, DESCEND":

(Descend at the rale depic1ed by the green {fly to} arc,)

(0 "{MONITOR VERTICAL SPEED";
Initial preventive RAs (adjust vertjcai speed to a value wilhin the illurr.:"lated green
arc}.

o "MAl NTAtN VERTICAL SPEED MAINTAI N" :

(No crossing maintain rate RAs (corrective)),

(0 "MAINTAtN VERTICAL SPEED, CROSSING MAINTAIW.:

(Altitude crossing, mai ntain rate RAs (corrective)).

o 'CLEAR OF CONFUCT' :

{Range is increasing; and separation is adequate. return to assigned clearance),o "CUMS CROSSING CUMB~ CROSSiNG CUMS":

(Climb at the rate dep icted by the green {fly to) arc on the TeAS VSI). Safe separation
will best be achieved by climbing through the threafs fnght path,o "ADJUST VERTICAL SPEED, ADJUsr:

(Adjust vertical speed to a value wit hin the illumi nated green arc).

0) "DE]CEND. CROSSING DESCEND, DESCEND~ CBQSSING DESCEND" :

(Descend at the rate depicled by the green (r1y 10) arc on the TeAS VS I) safe
separation will best be achjeved by descendjng through the intruder's flight path).
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The follow rng vOIce messages annunCtate enhanced TeAS maneuvers when the initial
TeAS RA does not prOVide sufficient vertical separation. The tone and inflexion must
constate increased urgency.

o oJlNCREASE DESCENT. INCREASE DESCENr:

(descend at ~he rate depicted by the green {fly to) arc on 1he TeAS VSI). Received
after "DESe EN D" advisorYt and indicates additional descent rate required to achieve
safe vertical separation from a maneuver~ng threat aircraft.

o "INCAEASLC.UMB. INCREASE CUMB" :
(climb at the rate deprcted by the green (fly to) arc on rhe VSf). Received after ~~CL1MBj·
advisory. and indicates addit ional eli mb rate req uired to achjeve safe vertical
separation from a maneuvering threat aircraft.

o ~CUMB-CLlM~NOW~ .CUMB-_C.L1MB NOW':

{dimb at the rate depicled by the green (Hy to) arc on the TeAS VSI). Received after a
"DESCENT" reso~ution advisory and indkates a reversal in sense is requjred to
achj eve safe vertical separation from a maneuverlng 1hreal aircraft.

o ~Qf.s.CEND NOW. DESCEND-DESCEND NOW" :
(descend at the rate depicted by the green (fly 10) arc on Ihe TeAS VSJ}. Received
after a l>CLlMB" resolution advisory and ind~cates a reversal in sense is required to
achieve safe vertical from a maneuvering threat arrcraft.

AI ~ TeAS aUfal aferts are inhlbrted :
- below 1100 ft AGl when aircraft is climbing
- below 900 f1 AG L when aircraft is descendlng
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TeAS OPERATING CHMlACTERJSTICS

• NON ICING CONDITIONS of inhibition

CONF~GU RATION RA CLIMB RA INCREASE CLIMB

FLAPS 0'; AUTHORIZED AUTHQRIZED
FLAPS 15" TO AUTHORIZED INHIBITED
FLAPS 15" Appmach AUTHORIZED AUTHORIZED
FLAPS 30" AUTHORIZED INHI81TED

• IC~NG CONDITIONS of inhibition

CONF~GURATION RACUMB RA INCREASE CUMB

FLAPS o~ Z < 20000 ft AUTHORIZED INHIBITED
Z > 20000 fl INHIBITED INHIBITED

FLAPS 15" TO AUTHORIZED INHIBITED
FLAPS 15- Approach AUTHORIZED INHIBITED
FLAPS 30·- INHIBITED INHIBITED

• The "increase climb" RA is inhibited for certain above co~ditions.

In non altitude crossing encounters for which a "CLIMB" RA is posted, the threat may
maneuver or accelerate toward own aircraft and cause a reduction in vertical separation
despae the RA. Since the "increase clfmb" RA is Inhibited, lhe climb RA remains posted.
As SOD n as the threat passes throug ht own aircraft's aaitude, the RA sense wi ~I be
reversed and a "DESCEND" RA wtll be posted. If the threaf never crosses through, the
"CLIMB" RA will remain posted for the duration of the encounter.

• "DESCEND" RA's are lnhibtted :
- untj I the aircraft is above '200 ft AG l on tak a- off
- below 1000 ft AGL for approach

• "INCREASE DESCEND" RA's are inhibited below 1450 tI AGL:

• All RA's are inhibited:
- below 1100 tt AG L wh en aircraft IS Cl im bi ng
- below 900 ft AGl when aircraft is descending

• The TeAS surveillance may no! function at distances less than 900 ft.

• There can be a case where the threat aircraft track on altitude information is lost
durjng an RA. In 1his case, the RA will terminate without a ·CLEAR OF CONFLICT"
annunciation.
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The electrical power generation tS provided by the fotlowing sources :

- Main and umergency batteries
- Two engine-drtven DC starter/g enerators
- Two AC wild frequency generators
- Two external power uni's ~AC an d DC)
'n addition, two static inverters ~supplied by the DC system) provide constant
frequency AC power.

The ACW electrical svs1em can also supply DC eleclrical system through a
transformer rectifier unit nRU~.

The electrkal distribution is ensured by busses which feed equipments.

Two separate networks (left and right) run individually and can be connected in case
of generation failure thanks to bus tie contactors lBTC~.
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1-2iil-DEScRi~TIONJ

GENERAHON
The 28 VDC may be normally provided by :
. Two engines driven starter/generators,
- A ground external power unit.
Three sources may be used for the 28 VDC emergency supply :
- One main battcI)I.
- Onu emergency battery. excluding STA~T function.

-- One TR U. lTR~· - - -...=--~=mrr==:;;;:=.:=

BATTERIES
A 24 V Ni-Cd battery of 43 Ah (main BAT} is provided for engine starting and for
emergency power supply including propeller feathering.
A 24 V Nj·Cd battery of 15 Ah lemer BAT) which, in adrlition to its secondary role of
avoiding power transien:s on critical equipment during engine starts, ensures power
to the emergency network even if the main battery has been completely discharged
bV repeated start attempts.
Batteries monitoring is performed bV MFC which:
... connects the battery (0 the associated DC BUS for charging,
"" analyses the charge cmrenl and/or associated DC BUS voltage so as to prevent an

abnormal battery operating condition or thermal runaway.
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TRU
A TR U fS provlderl In onler to conserve th€ batteries when DC power is under
emergency supplV conditions (both generators failed). In this cOllfiguration, DC
€Iectricaf emergency system can be supplied by ACW electrical system, through the
TRU.

STARTERIGENERATORS
The two DC slarter/generators Clre driven bV the engine accessory gear boxes. Each
generator is a long life brushes air cooled type and is rated 10 deliver:
- Nominal output power: 12~ (400 A)
- NomimJI oper~\ing voltayl!: 27 to 31 V (nornina~ setting 30 V)
Startor mode:
In starting mode, the starter/generator is connected bV the START contactor to:
- The aircraft main battery through a BATTERY START CONTACTOR, or

The external power through an EXTERNAL POWER CONTACTOR, or
- The aircfe:tft JTll:til1 hattery and the other operating generator, on ground only (cross

startf.
In starter mode. the starter/generator cmnks the engine to the point of self sustaining
lassociated engine START ON ~t Illuminated on the ENG START panel). At the end of
the start ~equence ~45 % NHL the start contactor opens (associated engine START
ON It extingufshed),
Generator mode:
When lhe engjne reaches 61,5% NH, the starter/generator is acting as a generator,
Provided associatl:!d DC GEN pb is selected and EXT PWR is not used. each generator
feeds associated DC BUS throuyh a GENERATOR CONTACTOA (GC~.

A GENERAlGA CON HlOl UNIT {GCUI associated with each geottrator provides (hI;!
control for the generator contactor and the start contdctor.
The GCU monitors the po~n{ of regulation, where the voltage is maintained constant
as the load varies, and prvvidllS fClUll detection and protection for:
• over/under voltage
• over/under speed
• differential fault current
• generator overload
• power rmd fault current limiting
• bus tie lock out
• reverse current
• equalizing load (in case of BTC fai!ed closed~.

The BUS TIE CONTACTOR (BTC~ allows OC BUS 1 and 2 on tine when only one
g~nerator is opemting Hor example during Hotel mode operalion~ or when the akcrah
is powered from EXT PWR.
A single BUS POWER CONTROL UNIT IBPCU~ provides the control for BUS TIE
CONTACTOR. BATTERY START CONTACTOR. load shedding. EXTERNAL POWER
fUflclions. and DC SVCE BUS contaclOfS.
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D1STRrBUTlON
--------- -

The aircraft DC distribuli on network consists of eleven bLJsses :
-- Two main busses: DC BUS 1 and 2
- HOT MAIN BAT BUS and HOT EMER BAT BUS

DC EM£R BUS. DC ESS BUS and DC STBY BUS
UTlY BUS 1 and 2

- DC SVCE BUS
- GNO HDLG BUS

DC BUS t and 2
The OC BUS 1 is normally supplied by the LH engine driven generator and the nc
BUS 2 by the RH engine driven generator.
In case of yenerator failure, the associaled DC BUS will he automatically suppried by
the other gl;lneralor through the BUS TIE CONTACTOR.
DC BUS 1 normally supplies :

HOT EMER BAT BUS, [)C EMEA BUS, DC STBY BUS, UTLY BUS 1, INV 1 and OC
SVCE BUS.

DC BUS 2 normally supplies :
HOT MAIN BAT BUS, DC ESS BUS, UTLY BUS 2, INV 2.

HOT BAT BUSSES

-- HOT MAIN BAT BUS and HOT EMER BAT BUS are normally supplied by matn DC
busses.

- In case of main DC husses failure or thermal runaway of one of the batteries, the
associated HOT BAT bus is supphed by its respective battery.

DC ESS BUS/DC EMER BUS/OC STBY BUS
In norma! operation, DC EM ER BUS and DC STBY BUS ar~ supplied from HOT EMER
BAT BUS. DC ESS BUS is supplied from HOT MAIN BAT BUS.
In case of thermal runaway of one of the two batteries, the assoc;aled busses art!
trHnsf~rr£!d to DC flUS 1 supplV.
If DC BUS 1 is not powered, these busses are transferred to DC BUS 2 supply, by the
Main Bus Transfer Contactor.
tf Both DC generators ar e lost:
- When TRU is operative, DC EMER BUS. DC ESS BUS can be supplied by the ACW

e~eclficitl system, through the Transformer Reclifier Unit.
- When TRU IS not opcmtive, the DC EMER BUS, [)C ESS BUS and OC STBY BUS are

supplied by their respective HOT BAT BUS.
Note: During cngiflt! starts, or wilen cranking, DC STBY BUS is supplied by HOT
--- EMER BAT BUS. INV 1 remains supplied by HOT MAIN BAT BUS.

UTLY BUS 1 and 2

The UTLY BUS 1 [:Ind 2 supply non essential loads. They are supplied by the
~ssocialed main DC BUS thruuyh UTLY BUS CONTACTORS ~UBClsH+ Tl1e contactofS
are controlled by the BPCU so that the UTlY BUSIES) can be automatically
deenergiled it the supplV source becomes over1oaded.



-») ELECTRICAL SYSTEM 1.06.20

I 220 IP4
~12

F.e.a.M. DC POWER i I JUL 99
AA

R

DC SVCE BUS
The DC SVCE BUS supplies power in fl~ght, and on ground during airplane servicing
operations.
The DC SVCE BUS can be supplied by ~

- DC BUS t, The master sw is the DC SVCE/UTLY BUS pb, When selected on, the
cabin attendant conlrols the DC SVCE BUS supply from a sw located on lhe cabin
attendant con1rol panel.

- EXT PWR. Only the cabin attendant pb has control. The supply of lhe BUS may be
performed wi1h batteries switched OFF.

GNO HDLG BUS
The GND HDLG BUS supplies the DC loads required for airplane servicing on the
ground even with BAT sw Serecled OFF. Since these loads are not required during
fhghl~ the GND HDLG BUS is deenergized in flight. The GND HDLG BUS can be
supplfed ~

- When EXT PWR is available, from DC SVCE BUS.
- When EXT PWR is not avaHab~e, from HOT MAIN BAT BUS provided:

• Cargo door operating panel door is open {micro swilch) tor
• Refueling panel is open (micro switch), or
• Entry door IS open (mfcro swilCh).

TRANSFER (see schematics p. 15 '0 p. 261
With all switches in normal position, the DC power Iransfer ~s achieved by automal ie
opening and/or closure 01 electrical contactors according to lhe particular electrical
conditions.
- On ground

• When EXT PWA is connected (p. 15/16)
~: The electrical power transfer is achieved in the same way as in flight as long

as EXT POWER is not connected.
- In flight

• Both engine drive~ generatof operating Ip. 19/20)
'" The engine dri ven generalor 1supplies lhe DC BU S 1,
"* The engine drrven generalor 2 supplies lhe DC BUS 2,
,., The BTC is open.

• If one eng~n edrivMl generator fails lp. 21/22}
*The BTC closes (BTC green flow bar illuminates),
,., The entire electrical network is suppiied by the remaining engine driven

generator,
• If both engine driven generators fall (p. 23/24)

,., DC ESS BUS, DC STBY BU S are supplied from the main battery, or from lhe
TRU, aselected ON.
,., DC EMER BUS is supplied from the emergency battery or from the TAU, if

selec1ed ON,
• Uboth engine driven generators fail and TRU is inoperative (p. 25/26)

10 When OC STBY BUS reaches undeNottage (amber UNDV light comes ON), ttlis
bus may be recovered by selecting OVERRIDE ph.
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CD Q~_9JN~

Controls the energization of associated generator and the resetting of the protection
system after railurc.
ON (pb pressed tn) Associated generator is energized and associated

generator conlactor doses if the network el ectrical parameters are
normal.

OFF (pb released) associated generator is deenergized and associated
generator contactor is opened. The OFF light illuminates white.

FAU l T illurntnates amber and the CCAS is acHvated in event of :
- A protection trip initi ated by the associa~ed GCU. tr it is caused bV CI

generator underspeedr reset wiU be automalic. For the other cases, a
manual res-et has to be performed.

- An openi ng of a generator contactor excep1 if pb is selected OFF.
In both cases, the BUS nE CONTACTOA closes and affected DC BUS is
automatically supplied from the remaining generator.
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CD BTC~

This guarded pb controts the DC BUS TIE CONTACTOR tBTC) which. when dosed.
conne cts both main DC au SSES.
NORM (released) The BPC U automaticallv controls the BTC

- In norma~ cond itions wHh both generators operating, the STC is opened
allowing iso~ated oper~hon of beth generator circuits.

- In case of ex' erneIpower operation. Holel mode or s'ngle generat~onj the
BTC is automaticallv closed, the flow bar is illumjnated,

ISOL {pressed in) The BTC is opened. ISOl Ijght iltuminates white.

G) ~~! PWR ~

AVAil Illuminates green wh en condWons of DC extemal power connection are
met.

ON Alj ows to con nect DC external power.
Refer to EXTERNAL PWR section for more inform ations.

CD DC SVC fjUTLY BUS_p_~

Conlrols connecti on/disconnection or DC SVCE Bus an d both UTLY BUSSES to
associated main DC BUSSES.
NORM ~ pb pressed en) DC SVCE BUS and both UTlY BU S are avaHable un~ess a

load shed sig Ilal is provided by the BPCU.
OFF ~ ph released) DC SVCE BUS and both UTLY BU SSES are disconnected

rrom C1ssodaled ma~n DC BUS. The OFF It muminates white.
SHEO UI urnl nates amber and the CCAS is activated when a load shed condition

conlro~~cd hy the BPCU is present and at least one UTLY BUS is
disconnectef1 from associtJ L€d main DC BUS.
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(i) DC BUS OFF lights

lIIumillCJtes amber when associated main DC BUS is not suppliert,
If one DC BUS is OF F, the CCAS wiU be activated lMe -f- SC f ELEG on CAP~

CD BAT CHG pbs

Controls the opera1ion of the associated BATTERY CHARGE CONTACTOR.
ON (pb pressed in~ The contactor is controlled by the MfC.

Contactor is dosed in norma~ operation, it opens in casE,l of ;
-" llwrmal runaway of battery
.- Undervoltagc of DC MAIN BUS ~ < 25 Vj
- Start sequence initiated {in this casco both Bee [;Ire opened, and closed

when start rotary selector feaves STAAT or CRANK position,.
- An OVRD signal on BAT switch

OFF (pb released,. The charge contactar is opened, The OFF light ~lIuminetes

white.
FAU LT ~lIuminates (Imber and the CCAS is activated in event of :

-- An overheat detected by the MFC. In this case. the charge contactor
automatically opens.

- A fClilure of the charge contaclor.
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CD TRU pb
NORM- (pb released I

- One enyine driven generator operating:
• OC EMER and DC STBY BUS are supplied from HOT EMER BAT

BUS.
• INV 1 is supplied from DC BUS 1
• DC ESS is supplj~d from HOT MAIN BAT BUS.

- Both engine driven generators faUed :
• DC EMER is supplied rrom HOT EMER BAT BUS
• INV ), DC STBY BUS and DC ESS BUS are supplied from HOT

MAIN BAT BUS
ON (ph pressed in) The TRU is connected to ACW BUS 2. ON It itIuminates

wh't~. Arrow ~ illuminates amber when supply of DC EMER BUS, DC
STBY BUS, INV 1 and DC fSS BUS from TRU is effective.

(i) Eml;rge.0cy su~ .i~d
Right arrow illuminates amber when the DC ESS BUS is supplied from the MAIN BAT.
Left arrow illuminates amber when the DC EMER BUS is supplied from the EMER BAT

CD 9Y!!~
When on batteries supply. this guarded pb allows to transfer the DC STBY BUS and
tho INV 1 from HOT MAIN BAT BUS lo HOT EMER BAT BUS.
NORM (pb released) The DC STBY BUS and INV 1 are supplied from the Si:)me

source as DC ESS BUS,
OVRO (pb pressed in) The DC STBY BUS and INV 1 are supplied rrom the same

sourc~ as DC fMER BUS. aVAil It illuminates while (see p 21),
UNOV The ~t illuminates amber, to indicate that OC STBY BUS vollag~ is lower

[han 19,5 v. QVRD may be used as necessary
CD BAT tog9 Ie sw

The BAT three positions loggle sw is used to provide DC electrical power:
from Ihe emer battery to the EMER BUS,

- from the main battery 10 the ESS BUS, and DC STay BUS, and through the
INV 1, to the AC STBY BUS.

OFF ESS BUS, DC STBY (JUS and INV 1 are isolated from the HOT MAIN BAT
BUS.
DC EMER BUS is Isolated from the HOT EMER BAT BUS.

ON - With engine driven generators OFF afld EXT PWR off, ESS BUS, SfBY
BUS and INV 1 are supplied from the HOT MAIN BAT BUS. EMER BUS
is supplied from the HOT EMER BAT BUS.

- With generation other than battery available, ESS BUS is supplied bV
tho HOT MAIN BAT BUS; EMER BUS and STBY BUS are supplied by
the HOT EMER BAT BUS.

OVRlJ Allow to be sure busses are supplied by their respecrive battery by
overriding all protections. This position is protected by a toggle guard.

CD DC AMP indo
Indic~tes lhe charge (C H,/discharge {OCH} current of the selected battery.

® BAT AMP readin.[ s(!I~l?!Q£
Enables to select the hatterv checked by the ammeter 0).
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DC SVCE BUS p~

Controls the supply of the DC SVCE BUS.
Note: - WUhout GPU (DC BUS 1 supplying)
... - DC SVCE BUS w;{/ be suppiied ;f both tiJe cockpft DC SVCE and UTLY BUS

and the cabin aNendanl panel DC SVCE BUS are selected. As soon as one
o{ tfw two pb is selected OFF, the bus is isolated.

- Wdh GPU (direct supplying),
DC SVCE BUS ;s directly supplied provid(!d Cabin attendant panel pb is ON.
If the DC SVCE BUS cabin attendant panel pb is on SHED positionF cargo
door opening, jfttemal lighting and refuelling panel are not supplied.

ON tpb pressed ~n ~ The light Wuminates blue whenever a power source is
8vai lable on the aircraft.

OF F (pb released)ThE DC SVC E BUS is disconnected from the avaBab1e power
source. Th~ ON light extingu~shes.

SHE 0 lIIuminates amber when:
- DC source is ava"able and the pb is released, cr the pb ,s pressed in an d

an overload shed occurs.
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1-20.3 ELECTRicAL SUPPLv/MFC-"LOGIC/SYSTEM MONITORI~

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SU PPLY
(C/ B) Ie / B)

Generator Control DC EMER BUS - Nil-
Unit 1 ion lateral panel GCU DC GEN 1)

Generator Control DC ESS BUS - Nil -
Un;l2 (on lateral panel GCU DC GEN 2)

Bus Powl;!r Control OC EMER BUS · Nil·
Unil (on lateral panel BPCU DC)

Ma~n Battery DC ESS BUS - Nil-
CHG en (on lateral panel CHG CTl and CAUTION)

Emer Battery DC EMER BUS - Nil-
CHG CTL (on lateral panel CHG CTl and CAUTION)

Ess BUS and INVl DC ESS BUS - Nil·
on main (on rateral panellNOl
Bal ind '(Jrrow ~

Emer Bus on Bat HOT EMER BAT BUS - Nil·
ind (arrowl lon laterat panel or EMER BAT BUS IND}

Em er Bat Voltage HOT EMER BAT BUS · Nil -
ind (on rateral panel VINO,

DC BUS 1 OFF DC EMER BUS - Nil·
caution Ii ghl (on lateral panel DC BUS 1 OFF CAUT.

LT)

DC BUS 2 OFF DC EMER BUS · Nil-
caution light jon h:lteri:lI panel DC BUS 20FF CAUl LT)

Main Bat Vollage HOT MAIN BAT BUS · NiI-
ind 10.1 laterat panel VINO)

DC STBY BUS DC EMER BUS
lJndcfVoltage and (on I~teral panel UNOV and OVR[) INDI
OVRO ind

DC STBY BUS DC EMER BUS - Nil-
contra! Ion liciterat panel OVRD ell)

Ground Handling bus HOT MAIN BAT BUS - Nil -
on Bat XF reJay (on lateral paflel RlY~
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MFC LOGIC
See chapter 1.01.

SYSTEM MO NITORIN G
The followi ng conditions are monito(ed by visual and aural alerts :
- One DC generation channel inoperative.

• See DC GEN FAU LT procedure in chapter 2.05.04
-- DC BUS 1 not supplied

.. See DC BUS 1 OFF procedure in chapter 2.05.04
- DC BU S 2 not suppJted

., See DC BUS 2 OFF procedure in chapter 2.05.04
- Incipient battery thermal runaway or change contactor fal lure.

• See CHG fAULT procedure in chapter 2.05.04
.- DC EMER BUS no longer suppli ed.

• See OC EMER BUS OFF procedure in chapter 2.05.0~

- Battery ~ies) discharge in night (but OC main sources ava.lablu).
• SEE BATIERY (IES) DISCHARGE ~N FLIGHT ;n chapter 2.05.04.

- One UTLV BUS aulomaLtcally shed after a source overload
• See SVCE and UTLY BUS SHED procedure in chapter 2,05.04



-») ELECTRICAL SYSTEM 1.06.20

12 I 001 r
1\R72

p

F.e.O.M. DC POWER I f DEC 96
AA

120.4 LATERAlMAINTENANC£ PANE~]
On LH maintemmc~ panel, a rotary selector ~s provided. with several indicators, These
devices are to be llsed for maintenance purpose only. Maintenallce pelnel is covered
with a transparent cover, to Jvoid in flight operation.

CURRENT CHECK
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CD Ro~,!ry SeJ~~io(

Allows to connect selected pick·up points of the electrical network (0 the
indicators.
"GEN" position selec1s DC generator on DC indicators.

CD _DC voltage indicator

Indicates the voltage at pick up point selected by the rotary selector.
Normal reading is :
- For baUery without load: 25 to 28 volts.
- for battery under load: 23 to 28 volts.

0) DC Current indicator

Ind icates the current generated by selected sources,
NormaJ reading is for each generator: less than 300 A.
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ELECTR~CAL MALFUNCllONS ARE INDICATED BY MFC AS FOLLOWS:
• ROTARY SELECTOR ON Mise 1 POSITION :

- 3rd press on PTAJERS pb and ( DOFF 1disp~ayed :

DC FEEDER 1 affected by discontinuity or overheat.

- 4til press on PTMRS pb and [3J_Fo6 r displayed:

DC FEEDER 2 affected by discontinuity or overhectL

- 5Fh press on PTA/£RS pb and l-OFOF Jdisp}ayed :

DC SVCEjUTLY contactor farlure
• ROTARV SELECTOR ON MIse 2 POSITION :

1st press on PTNERS pb and I GOOF ~ displayed:
DC ST8Y contaclor railurc,
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I 30.1 DESCRIPTION J

GENERATION

The sou rce of constant frequency (400 Hz) AC power consists of tW(l static inverters
IINV).
The inverters are rack mOLJnled and cooled by forced a.r with provisions for natural
convection cooling.
The static inverter design characteristics are as follows:
- Power 500 VA
- Output vollage 115 V± 4V and 26 V ± 1V
- Frequency 400 Hz ± 5 Hz
- Type single phase
The two inverters are powered respectively from DC BUS 1 and DC BUS 2. The input
voltage range is between 18 VOC and 31 VDC fa r satisfactory operation.
In event of both DC au Sloss, correspo nding inverter is not supplied, but corresponding
AC BUS is supplied by AC BTR (BTC pb).
rnevent of both DC BU Spower joss, INV 1is automaticallysupplied by HOT MAlN BAT
BUS, Of by HOT EM ER BAT BUS in DVRD configuration or by TRU when selected ON.
The maximum power available on each 26 VAG BUS is 250VA.

AC BlR

.---.-...~[ AC BUS}]I-----...... J .-----1 AC 8US 2~ •

0----1AC STBY BUS]

,....!==::;---~'- t~-----~----;:::::=::::L,

R 'f.f@}.·.--------@
~'~----
~ ,~r.---·--==-------r---~
....

. ,

'"

Note: Two AC electrical networks are supplied by the inverters:
1 f r::: ItA r ., nrl ?~ IfA r 1i..1"..., ...... i~ ~ ........, ......... I"'....."'n.., .....~I; ...~
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01 STRJBYIlQN.illS and 26 Vl
INV 1 normally supplies :
- AC BUS 1
- AC STBY BUS 1
INV 2 normal~y supplies:
- AC BUS 2
Inevent of inverter fai Iure Of input power loss the associated AG auSis isolated from
affected Inverter and, provided the STC pb lS not in ISOL position. The AC BUS 1and
2 are automatically ti ed togel her.
In event of INV 1 faiture or input power loss, AC STay BUS is automahcarly supplied
from INV 2.
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lpb releasedl The INV 1 and AC STBY BUS are supplied from the same
source as DC ESS BUS.

QVRO lpb presser! inl The INV 1 and AC STBY BUS are supplied from the same
source as DC EMER BUS. OVRO light illuminates white.

UNDV The It illuminates amber to indicate that lhH DC STBY BUS voltage is
lower than 19.5 V. ~NV 1 requires 18 V for normal operation. OVRD may

CD BTC eb be used as necessary.

This guarded pb controls the AC BUS TIE relay (AC BTR) whicn, when closed,
connects both m<:lin AC BUSS ES.
NORM (ph r~cased}. The BPCU automatically controls the STC and a separate

logic contro~s the AC STR.
111 In normal condilions, with ooth inverters running, lhe AC STR is open

allowing isolated operarion of both inverter circuits.
-II In case of inverterfailure, the AC BTR is automatically closed. The INV

FAULl light illuminates but associated BUS OFf It remains
e)(tinguished,

i nh nr<J<'·~o...l in \ Tho '" r ~TR iil' I'I.nClil I~nl Ii nl-.t illllrnin '"'tD~ '~Ihita

CD INV FAULT light
Illuminates amber and the CCAS is activated when an under/over voltage IS

detected at Ihe output of the associated inverter.
This may be caused by an inverter fa'lure or a power supp~V Joss.

(3) BUS Off light
Illuminates amber and the CCAS is activated when associated AC BUS is
deenergilBd.

G) OVRD pb
----- -

When on batteries supply, this guarded pb allows the INV 1 and hence the AC STBY
BUS to be transfered from HOT MAIN BAT BUS supply 10 HOT EMER BAT BUS
supplV·
NORM
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~ 30.3 ~LECTmCAL SUPPLY/MFC LOGICtSYSTEM MONITORING I
ELECTRICAL SUPPLY

- --

EOUIPMENT OC BUS SUPPLY AC BUS SUPPLY
jC/BI (C/Bl

INV 1 ~- AC BUS 1 AC - Nil .- 115 VAC EMER BUS
voltag£l and frequency ~on lateral panel
indo FRED IND.)
AC BUS 1 power supply - Nil- 115 VAC OUTPUT INV 1
115 VAC {on lateral panel 115 VAC I
AC BUS 1 power supply - Nil- 26 VAC OUTPUT INV 1
26 VAC (on lilterLlI panc1 26 VAC)
AC BU S 1 Gontrol and DC EMER BUS
INV 1 caution (on lateral panel ~NV

CAUTION and BUS SPLY RlY)
AC BUS 1 caution rell:iy - NiI- 115VACBUS1

(on lateral pane! RLY)

AC BUS 1 caution light DC EMER BUS - Nil -
(on lateral panel LT)

INV 2 ~ AC BUS 2 ACV Nil ~ '15 VAC BUS 2
and frequency indo (on lateral panel FREQ JNO)
AC BUS 2 power supply - Nil - 115 VAC OUTPUT INV 2
115 VAC (on Il:lteri:'lI panel 115 VAq
AC BUS 2 power ~upply " Nil - 26 VAC OUTPUT INV 2
26 VAC lon lateral panel 26 VAC~

AC BUS 2 control and DC ESS BUS - Nil -
tNV 2 caution lon lateral panel BUS CTL and

INV CAUTION)
AC BUS 2 caution rcluv - Nil- 115 VAC BUS 2

(on lateral panel AlY)
AC BUS 2 caution fight DC EMER BUS - Nil -

lon lateral panel L1)
AC BUS 1 and 2 tie line -Nil- 115 VAC BUS 1
115 VAC {on fateral panel 115 VACl
AC BUS 1 and 2 lie I.ne -Nil- 26 VAC BUS 1
26 VAC (on lateml panel 26 VAGI
AC STBY BUS power - Nil- OUTPUT INV 1 or 2
suppjy 115 VAC (on lateral panel 115 VAC"f
AC SlBY BUS power - Nil- OUTPUT INV 1 or 2
supply 26 VAC Ion laterat panel 26 VACf
AC STBY BUS transfer DC EMER BUS - Nil·
relay (on lateral panel AC EMER and

STBY BUS XF R ALY)
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MFC LOGtC
See chapter 1.01.

SYSTEM MONITORING
The following cond itions are monitored by visua~ and aural alerts "
... Under/over vottage at INV output

• See INV fAU LT procedure in chapter 2.05,04,
- AC BUS , not suppti ed (short circuit protection~

• See AC BUS 1 OFF procedure in chapter 2.05.04.
- AC BUS 2 not suppUed (short circuit protection~

.. See AC BUS 2 OFF procedure in chapter 2.05.04.
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r. 30.4 u'TERAL-MAI-NTENAN·~~ PANEL]
On LH maintenance pi:;ln~t a rotary sefector tS provideci, with several indicators. These
devtces are to be used for maintenance purpose on~y. Maintenance pane' is covered
with a transparent cover, co tlvoid in fligllt operation.

CUHRENT CHECK

e

""...·\D
'='o·Q
""•
<Q

o
I...

<:>

"'"

,.--- -

AC ~~)

~~~ 0Ii'· .,)\\ ~-- -- // t~coo: )
ElECINO ~~Y'

GiIfI 1rY>l -----

• \ __ ~.h~ 't/

() 1 J 1 C)

CD \~ (3)

G) Rotary Sele~!C!!

Allows to cOllnecl selected pick-up points or the electrical network 10 the
indicators.
#INVi position selects AC current on AC indicators.

CD AC load indicator

fndkates in hundred percent the ~oad of sctccted AC source.
Normal reading: below 0.5.

o Frequency inqj~a~or

Indicates in Hi frequency of se~ected AC source.
Normal n::ading: 400 Hz ± 5 Hz.

(4) AC voltage indicator

Indi[;(ttes voltage on selected AC source.
Normal reading: 115 V 1 4 V.
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I 40.1 DESCR'PTI~.N)

GENERATION
The ACW generation system consists of two npropeller' driven 3 phases generators.
Each generator is a brushless. air coo~ed type and is rated to delIver 20 KVA for
continuous operation,
NominaJ sel voltage 115 V!200 V.
Normal operating frequency range ~ 341 to 488 Hz (70 to 100% NPl
Each generator tS controlled bV a Generator Control Unit (GCU) which provides the
following control and protection functions:
• ovcrvoltage
• power and fault current limiting
III bus tie lock out
" undenlOltage
• differential protection
" under frequency
" open phase
• overfreQuency
.. volt£lye rcyultltion.

The BPCU periorms the functions required for control and protection of the EXT PWA,
th~ BUS TIES (or BTCISU and SVCE BUS.
The TRU aflows the ACW generation system to partially energize the DC electrical
system from ACW BUS 2.

CtC ELECTRICAL SVSTE.M

~c ~c
ACW SYCE SUS +

0-~A-------J
~l

[ ACWL11-
BTC1 BTC2 ~

.L._ -----L_

- ACW 8US 2J.. &- -1 - --I
I

"'l:

f
~~...;

If
0
10
<;>

-i....

/' [--,
I
~

."
'-'

I / -....
~ / ..... ,
"II

I

( ACYl ) ( ACW l.. j
0 ,... .A.- \ GEN.1 GEN.2 J
'" EXT-PWRI

....: . / " /... ~/ "-...---..----/Q

'"
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DISTRIBUTION

Th e aircr~ft ACW distrihuti on network consists or three busses:
- Two main busses ACW BUS 1 and 2.
- ACW SVCE BUS.

ACW BUS 1 and 2

Th eACW BUS' is normally suppti ed by the generator drivl!n by the LH generator and
lhe ACW BUS 2 by the RH generator,
Note.' .. In case of generator failure, the associated ACW BUS wil' be automarically
,....."- supplied by lhe other generator through the BUS TIE CONTACTORS (1 and 2).

• As soon as EXT PWR is conneclcdl selected ON and checked 11acceptablff in
voltage. frequency, pll8se. and current by the BPCU, it has priority over tile
engine drive" generators.

ACW SVCE BUS

The ACW SVCE BUS supplies power inflight, and on ground during airphme servicing
operati ons. The ACW SVCE BUS can be supplied 'rom EX T PWR or ACW BUS 1. A
sw Jocated on the cabrn attendant pan el controls the power to ACW SVCE BUS.
;ll- When the ACW BUS 1 is ON, power being sUPP~led by the generator or EXT PWR

through BTC 1, th e ACVv SVCE au S is automatically fed from ACW BUS 1 through
contactor GXC.

)4 When the aircraft rs operating from EXT PWR with ACW BUS 1 OFF. the ACW SVC E
BUS ~s fed rrorn EXT PWR through contactor EXC.

Note: The ACW SVCE BUS is automatically shed when one genf!rator is off line,
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[ 40.2 CONTROLS 1

-o
I

«
.....
o

""

CD ACWGEN ph

Controls the energization of assodatcd generator and the resetting of the protection
svsl em after faHure.
ON (pb pressed in) Associated generator is energized and associatefi

generator contactor closes it the network electrical parameters are
normaL

OFF ~pb released) Associated generator is deenergized and associated
generator conhtetor is open. OfF light iUuminafcs white.

FAULT mumrnates amber and the GCAS is actrvated in event of:
- A protechon trip initiated by the associated GCU, If tt is Gilused by a NP

nVf!rspeed for less than 3 seconds; or a generator unrterspeed, reset will
be autom8 tic. For the other cases, ii nmnuHI reseL hils Lo be perlormed.

- An op£ning of a generator contactor except if pb is selected OFF.
In both cases, the BTC is dosed and affected ACW BUS is automatically supplied
from the remaining gc>nerator. The light extinguishes and the fault circuit is reset
when the pb is cycled to the out position.

CD ~CW BUS OFF light

lUuminatcs amber and the CCAS is acHvated when associated ACW BUS is not
supplied.
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CD BTC fB

This guarded PH controls the AGW BUS TIE CONTACTORS (STC 1 and 2 ~ which,
when dosed, connects both main ACW BUSS ES in paraUet

NO RM fPB releClscd) BPC U Automtltically contro~s BTC 1 and 2 :
• In normtll conditions, with both generators running, BIe 1 and 2 are

open, al~owi ng ind;v~dual operation of both generator circuits.
• In case of extem~d power operation. or single generator fatlure, BTC 1

(}F1d 2 are automaticallv closed. The fJow bar is muminated.
lSOL ~ pb pressed in) BTC 1 and 2 are open. JSOL light illuminates white.

CD EXT PWR PB---- -
Refer to EXTER NAL POWER section.

CABIN ATTE NDANT PANEL

Q

=-.:,..
~

<;>
I

o..
•,.,

r;>

•.~

GND SVCE BUS
Acwl

~m
ACW SVCE BUS pb

Connects the ACW SVCE BUS to the EXT PWA source or to the ACW BUS 1 when
it is energized.

ON fpb pressed in t Whenever ACW power or external AC power of acceptable
quahty is available, the light ifluminates b'ue.

OFF ~ pb released) The SVCE BUS is discOilnected from the availab1e power
source. The ON light exbnguishes.

SHE D tIIuminates amber when:
~ the ACW source is avai lable and the PB is released, or
- the PB is pressed in and an overload sh ed occurs.
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["40.3"" ELECT~.~C~L~UPPLY/SYSTEM MONITORING 1

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(C/B; (CIS)

GCU of ACW DC ESS BUS - Nil -GEN 1 (on !C1tercd panel GCU ACW GEN 1)

GCU of ACW DC ESS BUS - Nil ~
GEN 2 jon lateral panet GC U ACW GEN 2)

ACW BPCU DC ESS BUS - Nil -fon lateral panel BPCU ACWI

ACW BUS 1 Nil ACW BUS 1
cauLion relay (on lateral panel RLY~

ACW BUS 1 DC EMER BUS - Nil -
caution light (on lateral panel LT)

ACW BUS 2 - Nil - ACW BUS 2
cauLiofi rE!l(jy (on lateral panel RLY)

ACW BUS 2 DC EMER BUS . Nil -
caution light (on lateral panel LT)

ACW SVCE BUS
ACW SVCE BUS

- Nil - lon laleral panel ACW SVC Eshed relay BUS SHED CAUTION RLY)

SYSTEM MON ITO RING
---- -- - .. _--

The fottowing conditions arc monitored by visual and aural alerts:
- One ACW generator channel inoperative

• See ACW GEN FAlJ l T procedure in chapter 2.05.04 .
.. ACW BUS 1 not supplied ~ short circuit protection)

• See ACW BUS 1 OFF procedure in chapter 2.05.04.
" ACW BUS 2 not supplied ~ short circuit protectionl

• See ACW BUS 2 OFF procedure in chapter 2.05.04.
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40.4 LATERAL MAINTENANCE PANEL

On LH maintcmJllce ~aneL .a rotary selector is provided, with several indicators. These
devices arc to be used ior maintenance purpose onlv. Maintenance panel is covered
wilh a transparent covt"r, to avoid in flight oporation.

CURRENT CHECK

""-(-Q
<:>..,,.,
""Q·Q
"t·'"<:>,

G) RaJ~rJ. §~!!!£(Of
Allows to COI1l1~Ct !:Iclcctcd pi ck·up points of the electrical network (0 the
indicators,
"GEN" position selects AC WtlD Generator on AC indicators.

CD AC indicators
Refer to AC CONSTANT FREQUENCY lateral maintenance panel description.

ACW BUS TIE CONTACTORS OPERATING SELECTOR

co:...
'".....

I....
Q

'"·Q...,...
Q

I-
~

I

.;:...
Q...

It is used to open the C!Jrresponding AC Wild bus tie contactor.
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L~~~1"DESCR"IPT-ION;

The DC and ACW C!leclrical power system can be supplied from ground power
sources, connected via lhe separate 1\ External Power n receptacles which are located
on the lower right sid e of the fuselage, just aft of the nose gear.

""...-<>
0;>

-c
I-

""."..,
.".,

....
'".
~

o 0 [1

"Ii...
o

DCSUPP~ ~

~ The power is controlled via the BUS POWER CONTROL UNIT IBPCU~ which provides
pmlection for:
- overvoltage

under voltage
- overcurrent

incorrect polarity
When the above conditions are in the correct status, EXT PWR is considered to be
of acceptabje qULlhty AVAil light illurnil1Cltt>s gr~en in the "DC" EXT PWR ph .
.. The AVAil light being illuminated, the "DC" EXT PWA pb may be selected ON- The

AVAil fight remains Wuminated and tne ON light ftluminates blue,
Nate.- As soon as EXT PWR is connected, checked acceptable bV tile BPCU aod
-- selected ON, it has priority over the engine driven generators.

At SUPPLY
'II' The power is controlled via the BUS POWER CONTROL UNIT IBPCU) which provides

prolection for:
- voltage limit::!
- phase 5equenc~

- frequency limits
- open phase
- overload

When the ahove conditions are in the correct status, the EXT PWR is considered to
he of acceptable quality. The AVAlllighl illuminates green in the "ACW" EXT PWR pb
and this ph may he selected ON if associated contactors are closed,
- ACW SVCE BUS pb on the cabin attendant panel may be selected ON :

.. AVAIL light remains illuminated
• ON light illuminates blue

Note; As soon as EXT PWR is connectect checked acceptable by the BPCU and
selected ON. ir h'ls orioritv over the "Drooe//er" driven aenerators.
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At EXTERNAL POWE R RECEPTACLE PANEL

..
""-

~
."
.0:,
....
o
o

""'",
""'".-.:..
-<...
<;>

""
CD NDse Landmg Gear Service Light Swftch

Allows opu-rClti-on of the service lightmnose gear bay.

eD :AC P~~or not used' lifl!!~jwh,!~)
!s on when AC €xlem~i power is connected and ACW SVCE BUS is not used.

(1) HAC Connecled' light (whitu)
fson- when Ac- e-xteniat power is connected.

DC EXTERNAL POWER RECEPTACLE PANEL

<=J......,
I...

Q
Co

I

GO
In

I

""o

-<:>,
..:;...
~

'"
CD "DC connected" light ~white)

Is on when riC -ext"cmar power IS connected to the aircraft.
CD ~DC Power not used"Ji9.!!!. ~whitet

Is on when DC- ex{emal power is connected to the aircraft and DC SVCE BUS is not
used.

CD Interphone Jack
Used by ground mechanic to connect a headset to communicate with crew.

CD Pilot ca~l button
When pressefin, sends a call ~aurnl and visual) to the cockpit: "'Mechanic calr
~ight illuminates on the overhead panel.
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[yo".-3- L-ATERAl·MAINTE~!,NCE PANEL]

On lH maintenance panel. a rotary selector is provided, with several indicators. These
devices lire to be used for maintenance purpose oniy. Maintenance panel is covered
with a transparent cover, to avoid In flight operation.

CURRENT CHECK

<I;
~

.~

o
o
-<,....
<:>

'".
'"......
\l)

I:>
I

G) Rotary SeJector

Allows to conncct se~ectcd pick-up po~n1s of the electrical network to the
ind~cators.

"'EXT PWW' position indicates on OC orland AC tndicators.

CD DC inrlicalors
- - -

Refer lo DC power lateral maintenance panel description.

o A~ indicators

Refer to AC Constant frequency lateral maintenance panel description.
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AA
~: '",""", optiOn

[ DC BUS 1 I
ATA SYSTEM

21 AIR CONDITIONJNG

23 COMMUNICATIONS

27 FLIGHT CONTROLS

28 FUEL

30 ICE AND RAIN
PROTECTION

31 INDICAnNG/RE·
CORDING

33 LIGHTS

FUNCTION

- DUCT/GOMPT Cockpit and cabin Temperature
tND

- Automatic Pressure ell
~ TURBOFAN SOY 1 CTl
- EXTRACT FAN PWR SPLY (Back-up of DC BUS 2}

... - SEL CAL
• - HF 1 when two HF are installed
* - FLIGHT fNTERPHONE and AUDIO CONTROL

PANEL OBSV
- HF FERRY

- SPOILERS IND
- STICK PUSHER PWR and CTL
- LEFT STICK SHAKER

- LP VALVE 1 {Normal)
- TANK TEMP INO

- CAPT STATIC PORTS
- STBY STATIC PORTS
- lH SlOE WINDOW ANTI ICING
- RH WINDSHIELD HTG INO

- MFC 1B (Primary}

- GENERAL ILLUMINATION:
LEFT LATERAL RAMP (1 FLUORESCENT LIGHT
OUT OF 2)

- CAPT LTS :
DOME, CHARTHOLDER, CONSOLE, READING

- FlO DOME (Normal)
- STORM
- FlO PANELS
- NAViGATION (Back-up of DC SVCE BUSj
- ANNUNCIATOR LT TEST
- BEACON (Back-up of DC SVCE BUS)
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AlA SYSTEM
34 NAVIGATION

36 PNEUMATIC

61 PROPELLERS

73 ENGrNE FU EL and elL

79 OIL

FUNCTION

- WEATHER RADAR
- RADtO ALTIMETER
- GPWS - GIS iNO
- STSY AlTtMETER VIBRATOR
- DME 1
- AHRS 2 (auxiliary)

Back-up - DC BUS 2, IN FLIGHT (Primary)
- DC EMER BUS, ON GROUND

(Auxiliary)

- BLEED LEAK INO
- CROSS FEED VALVE and 'ND
- HP VALVE 1

- OVSPD TEST ENG 1

- AFU 1 (Normal)
- BALANCE TEST

- FUEL FLOW, FUEL USED INO 1
- FUEL TEMP tND 1
- FUEL CLOG lND 1
- EEC 1
- GROUND 'DlE SOLENOID SPLY

- PAESSl TEMP INO 1
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AA

I DC BUS 21

ATA SYSTEM
21 AIR CONDITIONING

23 COMMUNICATION

26 FIRE PROTECTION

27 FLIGHT ell

28 FUEL

29 HYDRAUUC POWER

30 ICE and RAIN
PROTECTION

31 IND1CATlNGlRE-
CORDING

32 LANDING GEAR

FUNCTION
- Landing elevation IND
- TURBOFAN SOV 2 elL
- EXTRACT FAN PWR SUPPLY (Primary}

- VHF 2

- NAC 1 Iwhen installed) .and 2 OVHT DET

- PITCH TRIM STBY COMMAND
(Bac~-up of DC EMER BUS for NORMAL
command)

- RIGHT STICK SHAKER

- LP VALVE 2 (Normal)

- DC AUX HYD PUMP NORM CT~ INO and PWR
in

fljght

- DE ICE VALVES
- ENG 2 BOOTS A and B (Normal)
- WINGS and EMPEN NAGE BOOTS B {Normal)
- FlO WIPER
- FlO STATIC PORTS
- FlO PROBES JND
- LH WINDSHIELD HTG INDICATOR
- RH SIDE WINDOW ANTI ICING

- FlO CLOCK

- MFC 28 (Primary)

~ WOW 2 ell
- Secondary INO
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AA

ATA SYSTEM

33 LIGHTS

34 NAVrGATION

36 PNEUMATIC

52 DOORS

61 PROPELLERS

73 ENGINE FUEL and eTl

79 OIL

FUNCTION

- PASSENG EA SIG NS
- WING LIGHTS
- FlO LTS:

CHARTHOlDER, CONSOLE, READING
- UTI L1TY SPOT and FLOOD
- NORMAL INSTRUMENTS SPLY and LABELS

INTEGRATED IT eTl
- TAXI and TAKE OFF GTl
- GENERAL IllUMfNAT~ON ~ RIGHT LATERAL

RAMP (1 FLUORESCENT LIGHT OUT OF 2)

~ - ATC 2
~ - DME 2

- VORrlLS 2
* - ADF 2

- CAPT RMI
- SGU 2
- FrO EAOI
- AH AS 1 (Auxiliary)

(Back-up of DC EMER BUS)
- AHRS 2 (PrimarYI
- FlO EHSI

- HP VALVE 2

- ALERTS

- OVSPD TEST ENG 2
- AFU 2 (Normal)

- FUEl FLOW, FUEL USED INO 2
- FUEl TEMP INO 2
~ FUEL CLOG INO 2
- EEe 2 (Normalj
- IDLE GATE FAIL INO

- Press, Temp INO 2
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i HOT EMER BAT BUS 1
AlA SYSTEM

24 ELECTRICAL POWER

31 INDICATING/RE-
CORDING

FUNCTION
- DC EMER BUS AND DC STBY BUS cr
(BUSSES

RE MAiN SUPPLIED BY DC BUS 1)
- EMER BAT AMMETER
- EMER BAT VOLT IND
- EMER BUS and INV 1 ON EMER BAT INO

(ARROW)
- TRU CTL and fN D (when ins1alled)

~ MFC 1 MOD A (Auxiliary)
(Back-up of DC ESS BUS}

- STBY HOA~ZON Back-up
- ADC 1 (Back·up)
- ADC 2 (Back-up)
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[H"ilT MAIN BAT BUS I

ATA SYSTEM

24 ELECTRICAl POWER

FUNcnON

DC EXT PWR CO NTACTOR eTl
~ MAtN BAT AMMETER
- ESS BUS and INV 1 ON MAIN BAT INO

fARROW)
- DC GND/HOl XFR BUS SPlY

~ Back-up of EXT PWA)
.. MAIN BAT VOLT INO
a_ MAlN and EM EA BAT CHGE fNHIB IT
- DC ESS BUS and INV 1 ell (REMAIN SUPPLIED

BY DC BUS 1)

26 FIRE 0ETECTW N - ENG F1RE EXTINGUISHtNG ell and INO
~Back-up of DC EMER BUS~

29 HYDRAULIC POWER - DC AUX HYO PUMP GND SPLY, eTl and lND
~ Back-up of DC BUS 2~

31 INO leAT1NG/R ECO RO ING - MFC 2A ~Auxitiary)

~ Back-up of DC EMER BUS)

61 PROPELLERS - AlF AUX PUMPS PWR
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AA

ATA SYSTEM FUNCTION
21 AIR CONDITIONING

22 AUTO·FlIGHT

23 COMMUNICATIONS

24 ELECTRICAL POWER

26 FIRE DETECTION

27 FLIGHT CONTROLS

28 FUEL

29 HYDRAULIC POWER

30 ICE and RAIN
PROTECTION

- OVERBOARD and UNDERFLOOA VALVES eTL
and INO and AIR COOLING HIGH FLOW tND

- PRESSURE rND and EXCESS ALTITUDE IND
- PNEUMATIC OUTFLOW VALVES
- AP/FD COMPUTER and GUIDANCE INO

(when installed)
- VHF
- FlO COCKPIT AMPLIFIER
~ RCAU
~ GCU 1 DC (Back-upl
- AC BUS OFF 1and 21ND
- ACW BUS OFF 1 and 2 INO
- INV FAULT 1 INO
- DC BUS OFF 1 and 2 INO
- BPCU DC (Back-up)
- DC STBY BUS lND (U NDV - DVRD)
- EMER BAT: CHG INO
- DC STBY BUS CTL (BUS REMAIN SUPPLIED BY

DC BUS 1)
- AC 1 BUSSES ell

(BUSSES REMAIN SUPPLIED BY INV 2)
- ENG FIRE EXTlNGUISH~NG CTl and IND (Nor·
mal)
- FIRE HANDLE lND E~JG 1 and 2
- FIRE DETECTION ENG 1 and 2

- PITCH TRIM NORMAL COMMAND
- RUDDER TRIM
- AILERON TRIM
- AILERON LOCKING ~ND

- LP VALVES 1and 2 alld lND
IBack-up of DC BUS 1 - DC BUS 2)

- BLUE PUMP eTl and IND
- GREEN PUMP IND
- AAS INO and ALERTS
- AAS eTL
- WrNG, EMPENNAGE BOOTS A
- ENG 1BOOTS A and B
- PROPELLERS 1and 2 ANTI·ICING ell and INO
- WING j EMPENNAGE BOOTS B and ENG 2

BOOTS A and B (Back-up of DC BUS 2)
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AA

ATA SYSTEM

31 INDICATING/RE·
CORDING

32 LANDING GEAR

33 LIGHTS

34 NAVIGATION

6f PROPELLERS

73 ENGfNE FUEL and CTL

76 ENGINE CTL

FUNCTION

- CAPT CLOCK

- FDAU ON GROUND
- MFe 1B {Auxlliaryl

(Back-up of DC BUS 1)
- MFC 2A (Primary)
- MFC 2B (Auxiliary)

(Back-up of DC BUS 2)

- ANTISKIO OUTBOARD
- NOSE WHEEL STEERING
- WOW, ell

- CAPT PANELS
- PYLON
- STBY COMPASS
- LAVATORY (EMERGENCY)
- FlO DOME (Back-up of DC BUS 1)

- AlC 1
- AHRS 2 (ON GROUND, Auxiliary}

(Back-up of IN FLiG HT ;
- DC BUS 2, Primary)
- DC BUS 11 Auxmary}

- AHRS 1 (Primary)
- ADC 1 (Primary)
- ADC 2 (Primary)

- AFU 1 and 2 (Back-up of DC BUS 1 - DC BUS 2)
- NF AUX PUMPS CTL
- TORQUE INO 1 and 2
- PEe 1 and PEG 2 (NormalL associated PVM and

PIU.

- EEC 1 and 2 PWR and IND
[Back-up of - DC BUS 1)

- DC BUS 2)

- Cl HRE lND 1 and 2
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( DC ESS BUS

ATA SYSTEM

21 AIR CONDITIONING

22 AUTQFLlGHT

23 COMMUNICATIONS

24 ELECTR ICAl POWER

26 FIRE DETECTION

27 FLIGHT CONTROLS

28 FUEL

FUNCTION

- PACK 1 and RECIRC FAN 1 INO
- PACK 1 VALVE
- EXTRACT FAN eTL
- PACK 2 and RECIRC FAN 21ND
~ PACK 2 VALVE
- LANDING ELEVAT'ON IND (ALPHANUMERIC

DISPLAY)
~ COCKPIT and CAB~N AUTOMATIC and MANUAL

TEMPERATURE CTL and INO

- AP OFF IND
- AP DISC BY QUICK D~SCONNECT

- FUGHT INTERPHONE CAPT and FlO
- AUDIO CONTROL PANELS CAPT and FlO
- CAPT COCKP~T AMPLIFIER
- PASSENGER ADDRESS
- MECHANIC CALL
- COCKPIT and CABIN CREW CALL
- eVR

- GCU 2 DC (Back-Up)
- GCU 1 and 2 ACW (Back-upl
- BPCU ACW (Back-Up;
- DC SVCE and UTLY BUSSES 1 and 2 eTl
- MAIN BAT CHG lND
- INV 2 FAULT INO
- AC 2 and STBY BUSSES CTL

(BUSSES REMAIN SUPPLIED BY INV 1)

- TOILETS SMK DET
- AVIONICS SMK DET
- FVVD and AFT COMPT SMK DET
- AFT COMPT and TOILETS DET FANS CTL and

IND
- FWD COMPT OET FANS elL and IND

- CLUTCH AEENGAGEMENT SYSTEM
- AILERON LOCKING eTl

- FOI and 2
- CROSS FEED VALVE
- STARTING PUMP 1 and 2 and MOTIVE FLOW

VALVES 1and 2
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AlA SYSIEM

29 HYDRAULIC POWER

30 ICE and RAIN
PROTEcnON

31 INDtCATlNG/RECORDING

33 LIGHTS

34 NAVIGATION

35 OXYGEN

36 PNEUMATIC

61 PROPELLERS

74 IGNITION

77 ENGINE INO

80 STARTING

FUNCTiON

- GREEN PUMP ell

-- DE-ICING ISOLATION VALVES
- lH and RH SIDE WINDOWS ANTI-ICING INO
-- CAPT and STBY and TAT PROBES INO
- CAPT WIPER

- FDAU (In flight)
- MFe 1A (primary)

.. GENERAL ILLUMINATION: MIN CAB LT
+ RIGHT LATERAL RAMP
n FLUORESCENT LIGHT OUT OF 2)
~Back-up of DC SVCE BUS)

- LEFT LANDING eTl
-- RIGHT LANIJING ell

- TAS TEMP iND (ALPHANUMERIC DJSPLAYI
- STay HORIZON NORMAl

(Back-up HOT EMER BAT BUS)

- PRESSUAE IND
- PILOTS and PASSENGERS VALVES ell

~PILOTS VALVE REMAINS OPEN)
'" - PAX MASKS 0ROP eTl

- BLEED VALVE 1 PWR and INO
- BlEEO VALVE 2 PWR and IND

- NP 1 'NO
- NP 2 INO
- PROP BRAKE PWR r CTL and INO
- PEG 1 and PEe Z (Back-up of DC EMER BUS).

- ENG 1
- ENG 2

ITT ~ND 1 and 2
- NH/Nl fND 1 and 2

- ENG 1
- ENG 2
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M

[ D~STBY B~ 1

ATA SYSTEM FUNCTION

22 AUTO FLIGHT - AP/FD SERVOS
- ADU

27 FLIGHT CONTROLS - FLAPS ell

29 HYDRAULIC POWER - PRESS TRIPLE IND
- INTERCONNECTI NG VALVE

32 LANDING GEAR - PRIMARY INO
- LANDING GEAR eTl (HYORAU UC VALVE)
- ANTISKID INOP and BRAKE OVTEMP INO
- Rand llNBOARD and OUTBOARD BRAKES

TEMP XMlTIERS

33 LIGHTS - EM ERGENCY

34 NAVIGATION - VOR/llS/MKR 1
- SGU 1
~ CAPT EADt
- RMI FlO
- ADF 1

* - OMEGA
- CAPT EHSI
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~~VC_E BUSt

ATA SYSTEM FUNCTION

24 EL EC TR ICAl POWER II- __ GALLEY

33 UGHTS - LOGO
- FORWAR D. AFT CAFIGO and MAINTENANCE

COMPARTMENT
- NAVIGATiON (NonnaJ)
- LAVATORY (Norman
- GENERAlllLUMtNATION:

. RIGHT tATERAL RAMP
~ 1 FlUORESCEN T lIG HT au T OF 2)
(Nonnal}

. LEFT LATERAL RAM P
(1 FLUORESCENT UGHT OUT OF 2)

~ PASSENGERS READING CTt
* -- GALLEY AREA

- BEACON tBack-up of DC BUS 1)
-- WHEEL WELLS and AFT ELEC COMPT
- DC SVCE PLUG

38 WATERjWASTE - rmLET SYSTEM

61 PROPELLERS - A/F AUX PUM PS MANUAL elL
{TEST ON GROU NO ~
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[Dc UTLY BUS 1 I
---- - -

AlA SYSTEM

21 AlA CONOITION~NG

23 COM MUN ICATIONS

33 liGHTS

FUNCTiON

- RECIRC FAN 1 CTl

lt - TAPE PLAYER

- CALL
- GENERAL JLLUM~NATION: LEFT CENTRAL

RAMP
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Q,A

[DC ~.TLY BUS 21

AlA SYSTEM

21 Am CONDITIONING

33 LIGHTS

FUNcTrON

- RECIRe FAN 2 CTL

-. GENERAL ILLUMINATION: RIGHT CENTRAL
RAMP
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AlA SYSTEM

2B FUEL

33 LIGHTS

52 DOORS

FUNCT10N

. FU ELiNG CTL and INO

- ENTRANCE

- CARG 0 DOOR ell and INO
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AA

1115V AC STBY B_~~ ]

AlA SYSTEM
26 FI RE 0ETEcnON

30 leE tlnd RAIN
R PROTECTION

31 IND~CAliNG/REeDR0I~JG

33 LIGHTS

R

FUNCTION
- AlL SMOKE DEI FANS PWR

- P~TOT STBY
(Back-up of 11 5V AGW BUS 1)

- DFDR

- EMER ~NSTRUMENTS SPlY INTEGRATED LT
(AuxiIiary ~

{Back-up of 115V ACW BUS 1)
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AlA SYSTEM FUNCTION

24 ELECTRICAL POWER - INV 1 V and FREQ INO

31 INDICATING RECORDING * ~ OAR

34 NAVIGATION

36 PNEUMATIC

- WEATHER RADAR

- BLEED LEAK 0ETECTO A
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l!!~v AC BUS 2J

ATA SYSTEtvl

21 Am CONDlnONING

24 ELECTRICAL POW[R

31 INO leAT1NG/A ECO AD ING

33 LIGHTS

34 NAVIGATION

FUNCTION

- CABIN TEM PERATURE SE NSOR fAN

~ INV 2 V and FREQ IND

• - OAR

- AC SVCE PLUG

- GPWS PWR
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AlA SYSTEM

27 FliG HT CONTROLS

31 INO ICATING/R ECOR DING

34 NAVlGAHON

FUNcnON

- FLA PS pas DET and INO

- SURFACES POStTlONS Crl and FDAU SYNC HRG
REF

- COU RSE and HEAD ~NG 1 SELECT
- SYNCHAO REF FOR:

· BEARING FROM VOR 1 TO RMI and
SGU 1 and 2

· BEARING FROM AOF 1 TO RMI and
SGU 1 and 2

· HEADING FROM AHRS 1 TO RMI 2
- ALTI CAPT + ALTITUDE SYNCHRO REF FOR

ADC 1
- ASINSI CAPT + TAS TEMP iND

It _ SIGNALS REF
I lAS FROM AOCl TO OMEGA
< HEADING FROM AH RS 1 TO OM EGA
· STEERING COMMAND FROM OMEGA TO

AFCS
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AlA SYSTEM

27 FLiG HT CONTROLS

3"4 NAVIGATION

~ TRIMS ~ND

- ~NS 1 REF

FUNcnON
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AlA SYSTEflJ1

34 NAVIGAnON

FUNCTION

- ASINSI FlO
- FlO ALll ~ AlTIlUOE SYNCHRO REF FOR

ADC 2
- SYNCHR0 REF FOR:

· BEARING FROM VOR 2 TO RMI and
SGU 1 and 2

· BEARI NG FROM ADF 2 TO Rrv11 and
SGU 1 and 2

· HEAD ING FR OM AH RS 2 TO RMI 1
-- COURSE and HEADING 2 SELECT
- INS 2 REF
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ATA SYSTEM

30 fCE and RAI N
PROTECTION

33 LIGHTS

FUNCTlON

- CAPT PITOT
_. CAPT ALPHA
- CAPT TAT
- STBY PITOT (Normal)

- EMER INSTRUMENTS SPLY INTEGRATEO IT
(Primary)

- NORMAL INSTRUMENTS SPLY and LABELS
INTEGRATED IT PWR

- LEFT LANDING PWR
- LEFT and REAR STROBES

* - PASSENG ERS READING PWR (LEFT SIDE)
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1115~ACW BUS 21

AlA SYSTEM

30 ICE and RAIN
PROTECTION

33 UGHTS

FUNCTION

- FlO PilOT
- FlO ALPHA
~ FlO TAT
- ICE DETECTOR

- TAXI and TAKE OfF PWR
- RIGHT LANDING P\JVR
- RIGHT STROBE

* - PASSENGERS REAOlNG PWR (RlGHT SIDE)
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1115 ACW SVCE BUSJ

ATA SYSTEtv1

24 ELECTRICAL POWER

33 LIGHTS

FUNCT~ON

* - GALlEY

. ACW SVCE PLUG
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The aircraft is equipped with fire fighting, oxygen and first aid equipment, placed
throughout th c cabin, read i1y avaitable for use in emergency.
The ern~rgency Ii gh bng system proVides aircraft illuminati on when a~1 other electrical
power sources arc no longer ava~~able,

COCKPIT
Each cr~w nH~mber station is provided wi lh :
- I~fe jackel
- smoke goggles
- quick donning oxygen mask supplied with gaseous oxygen from one mchargeablc

bottle
A portable fire extinguish::!r and a fire axe are locate:d at thE bottom of the electrrc rack,
Depending 0 n vers ions, a smoke hDod, located behind left crew member station, is
available for crew member USe,

One ~ug type hEltch located in th e cockpit roof is provicl ed as an emergency extt for
the cockptt crew. One escape rope is located in a com partment on top of the electric
rBck near the exit. Steps are provided for hatch access in the corridor RH si rle.

CABIN
The emergency equipment lS strategicallv distributed thruughout the cabin and
stowed adJacent to the two cabin attendant stations.
It contains:
- portable hre extinguishers

protective brcattli ng equipments
- first aid kit
- crush axe

~ife vests fstowed under each passenge r se at and at the cabin crew stations}
- oxygen supply for passengers
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SCHEMATICS

'TYPE-I
IENTRY DOC

.. EMERGENCY UGHTlNG

I
f RASH L1G1T i PROTECTION BREATHING Ea.
- GOGGLES r FIRST AID KIT
- OXYGEN _---------l

. MASKS
.. _-- - - -_.

UHALON ~ ~ g~~g~ ~~Tf<lE l~ SECOND CRASH AXE \
EXllNGWSHERl - UFE JACKET ~f required)

--ERASH~~ I FLASH UGHT

I : / 1/ IEJJlERGENCYhIT , \
I I I I I II TYPE III ~ . \

I I ) II . \:• I I \ ,

!\.....,...i~! ·t~/.:- - - - - - -;.:-~~~--- -- -~-=---~.
,..._ l I ~.~fi7 . .. ~ • --.. .lO.J\~. i ij" [I $ ttl EB \II 'E ';1) ffi $ • . x >,
i < (.r_-~. . . BN:i~E,

-~J~i :~_.~ .--ffi--·~- EP. - ~.-~ $ .~ .. - ~_.~ - 1£--~·~l~·
;.... ---=~1.... - - ~~~~ ":" -""Y • - --//~r~.c-.. ~-j........--

I !I I

I /

/ ~~~l / I
. ~OE~~DING - WATER EXTINGUISHER /

N VERSION) / J
. GOGGLES _

1
& OXYGEN - HALON EXTlNGU1SHER - ARS-T.L..AI~D-KfT-;:J

MASK _PROTEcnON BREATHtNG Ea. ~ PROTECTIONJ -MEGAPHONE BREATH~NG ea.
t- ARE RESISTANT GLOVESr - HAlON EXTlNGUI$HER

;; $l PASSENGERS 0 2 SUPPLY OEVICE(LOCA1l0N AND NUMBER ACCORDING TO ACCOMMODATION)
,

...:....
'"a:
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1.07.10 GENERAL

1.07.20 OXYGEN SYSTEM

R 20.1 OEseRI PTlOtJ

R 20.2 CONTROLS

A 20.3 ElECTR1CAL SUPPLY/SYSTEM MONITORING

R 20.4 SCHEMATICS

1.07.30 EMERGENCY EVACUATION
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I 20.2 CONTROLS]

OXYG_E~N PANEL

OXYGEN 22VU

PAX SUPPLYCREW

I~~ Prj
j ~

~
...

IQFFI [Q!iJ
....

MAIN SUPPLY

, ..,
r>

,.

,..,
.:L

-..

0) HP indo
O)(ygen bottle pressure is displayed in PSi X 1000.
The scale ~s marked by a red arc from 0 to 85 PSI and by a green arc from 85 to
2025 PSI.
If pre'lrghl pressure is below 1400 PSl l quantity must be checked lo be adequate
for inlended flight (refer FCOM 2.01.05).

o MAIN SUPEJX110.
Controls the 'ow pressure supply soleno'ld valve.
pb pressed in The valve is open, low pressure oxygen is supplied to the cockpit

crew oxygen masks.
OFF (ph released) the valve is closed. OFF iUuminates white.
LO PR illumi nates amber and the CCAS is acHvated when a low pressure

(be~ow 50 PSi) is detected in 1he low pressure distribution circu~t.

<2) eAX SUPP.ty"pb
ON

pb released

{pb pressed in) Passengers supply valve is open, ON illuminates
blL:e.
Passengers supply valve ;s closed.
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COCKPrT CREW OXYGEN MASK- -,

.,..

..,
N

<:J.
<
<:>

'" ........ _-

The cockpit crew oxygen masks arc or the quick donning inflatable harness type,
stowed in a container at each crew station. It ciln be donned with one hand, A
regulator is incorporaled in the mask.

(1) Rduase clips
SquceL~ny -'ih e red rf'lease clips unlocks the cont(jiner doors. It jjlso enab~ cs
automatic jnnation of mask harness, provided that flb 4 is held in TEST position or
mask ;s extracted from container. The blinker momcnturilv displays a yellow cross,

eD Blinker
Displays a yellow cross when there is oxygen flow, and black when there is no
OXygE:'fl now,

0) N/100% rocker
Controls 'ihe sdection of normal or 100% oxygen for mask delivery. It is locked 111
tht! 100% position by the UNLOCK rocker.

100% Tht: nHlsk delivers HlO% undiluted oxygen,
N The mask delivers diluted oxygell.

(4) TEST/RESET pb
Permits a te-st of oxygen flow without removing the mask trom the container. a is
springloaded to the RESET positlon.
TEST provided MAIN SUPPLY pb is selected ON, oxygen flows through the

mask. The blinker momentarily displays yeftow cross, and the flow is
audible.

A lengthened hose is provided on the obselVer mask enablin 9 access to the cargo w~th

the mask,

RECOVERING BOOMSETiMICRO FUNCTION WHEN THI: OXYGEN MASK IS OUT
OF ITS CONTAINER:

Oxygen lTIC1sk remainIng out or Its conlainer :
- Close the oxygen mask container doors.

Press lh~ test push butlon in front of the container i:lnd release it yellow cross
disClppearsl.

The boom::ieVmicro functlon is now recovered.
Note: If Ow pOot wllishes to use the oxygen mask again and recover are mask micro,

it just haS 10 open the container doors.
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UN DEASIOE0F REGU LATDR

-'"<;>
0\(.

I...
<:>
<:>

I

~

~

....
o.-'".
""

/ ,------
i /.-c/

( ... ·.0\

OXYGE~ I \
SUPPlY ~ I

BOX "I

G) EMERGENCYsekcmr
Activates pressur'zation of mask delivery flow when the NIl 00% rocker is at 1Doo/g,
Rotation of the setector in d~recti an of the arrow gradui:lUy increases delivery
pressuru from zero to full pressure.
Wh en pressed for test, full dehvery pressure is suppbed.

CD UNLOCK rocke~

Locks N/100% rocker Bt 100% positron. When pressed. the rocker is released.
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r--- I

l- ~O.3 EL~CTRICAL ~UPPlY/SVSTEM ~~~ITORtNG j

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
(CjB)

Oxygen control LJn;l DC ESS BUS
power suppJ y {on lateral panel OXY ell UNIT PWA SUPPLY~

Pressure indo and alert DC ESS BUS
(on lateral panel PRESS INO and CAUTlON~

SYSTEM MONITORING-_... _ .. _--- - ---- ----

Th e foJlowing canditiofl is monitored by visual and ilurd I alerts :
- Low pressure jbelow 50 psj) in the lP distr~butjon circuit.

• See OXYGEN LO PR procedure in chapter 2.05.12.
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- ~ -----~l

1.2~_.-.:~~HEMATJC~J

OVERHEAD COCKPIT PANEL
r" -- - . - . • - - -- - - -- - - - - - - ...

r ...... -- - - - - -- - - - - - - ,

a 0

• - .j

I
I

I jIf ..... - I

: ~GJJ~~

!r~WLYI VALVE

ol:
<
'='....
(;>.........
Q

<:>
f

~ KEY
r...c: """"" HIGH PRESSURE...

-:;' - OVER PRESSURE
...;

~ LOW PRESSURE
IlII:.
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(,") TAKE THE MASK BY SQUEEZING
'--- THE RED CUPS

CD SETTING OF THE MASK
(HARNESS INFlATED)

I\.
, \~-~\=W~,\

~NFlATA8LE

HARNESS
FACEPIECE ....

)r~ MICROPHONE

;,J LEAD r':;)
Ij;:? REMOVE _. \_~.,
I( '.,. ,/THO. MAr: \
J L...~ I HARNESS

-----I........ I~ 1 <, 0° -

/"~;;/ \ 11 ~... MASK STOWAGE
///).1;:' \\ BOX

.........../_.____....-.r' ,/. q \
r V --- ~~ -- " f/
I .' (f

RED CLIPS -----"-J". "" ~7 ))
.' REGULATOR;:::/'

Fl£)(IBLE - INF\.AT1 ON
HOSE CONTROL

(~ ADJUST MASK
\J W1lH STRAPS

/,

\

(5) RELEASE THE RED CUPS;
v: HARNESS DEFLATED AND

MAINTAINS THE MASK
j

"""1">. ............. )

~

Q
I-

<;;II
a
..0::

I...
0
o

I
co
~

I

o
•

"'"...
<:>...
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EMERGENCY EVACUATION IN CASE OF DITCHING

o EMERGENCY EXIT

~.

"'"c~.~ ...
0-

"
_.

~
<""
<"

i:.
o'

.-,

.,
,-.
or

0 SERVICE DOOR
RIGI iT WING ABOVE WI\TEn LINE

I EXIT I

(0 PASSENGER/CREW DOOR

~---------"_ ... _ .. '

I R011'1it:

~1 .......8

~rf
PUSH LJI"
TO lH(

LATCHED
?OSnON

..
r:

,...

'-
.,
"<.

fil,OWERT>lEi
HANDLE;

H ~

'LEFT WING ABOVE WATER LINE

Natg: Be sure that safety pin in removed.
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EMERGENCY EVACUAIIQN IN CASE OF EOBCED LANDIH.G.

~ 0 ®'_.

~; ... It

~ ~ [: .---,_..------L---------L--'----_----" L:::f
~ ~ _ I. .~
00' ~~-... II

: 0...
CD EMERGENCY EXIT

-<

""<...

'c

r.::l
<:..,
'=',.,

,-,
, aJ

:: (0
o SERVtCE DOOR

~

iil
THROWI~~+---'I
EMERGENCY\
EXIT OUT ~"-
~

(3)..........

2

~t
PUSH UP
TO THE

LATCHED
POS~TION

~OWERfH.1
HANDLE

o PASSENGER/CREW DOOR
.,. [}):In
~

c:.....
r'

Nntfl . R~ .C;II1P. thRt SPffRfv nin is removed.
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CONTENTS

GENERAL

R 10.1 DESCRIPTION

R 10.2 CONTROLS

R 10,3 ELECTRICAL SUPPLY/SYSTEM MONITOmNG
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110.1 DESCRIPTtON I
The fire protecHon system is provided in order to ensure:

- Detecli on for:
• each engine f~ re
• right nacelle overheat Ion ground only)
• each cargo comparlment and toilets smoke
• avionics compartment smoke

- ExUnguishing fur :
• each engine
• cockpil, cabin and each cargo compartment
• tonets waste bin

ENGINE FlEE DETECTIQN SYSTEM
Each engine is equipped with a fire detection system which consrsts of :
- Two identical deteclion loops (A and B) mounted in paralleL
- A fire detection control unit.
The detection principle is based on the variation of resistance and capacitance of the
detection cable (fire signal), If there tS only a change in resistance, associated loop
will be declared lai Ied by the fire detect fon control unit (faul! signal).
Red ENG. FIRE illuminates on CAP in case of :
- Fire sfgnal detected by both loops A and B Of,

- Fire signal detected by one o1lhe 2 loops if the other one is selected OFF.

A RIGHT NACELLE OVERHEAT DETECT10N SYSTEM (on ground only)

Righi nacelle is equipped with an overheal detector. When right naceHe temperalure
exceeds 17QoC, NAC2 OVHT red alarm is triggered on CAP, and theCCAS isactivated.

CARGO AND TOILETS SMOKE DETECTION SYSTEM

Forward cargo and after cargo are each equipped wfth one optical smoke delectoL
R Ambient transmfttance is monHored by reflection measurement.

Toilets are equtpped wih one photoelectric smoke detec1or.
In case of smoke detectJon t ~SMOKEn signal is senI 10 CCAS through the MFG.

AVIQNICS SMOKE DETECTlo..N {See schematic 1.03.30 p. 3)

The avionics extract air duct is p(ovided with a smoke detection device, linked 10 the
CCAS. Smoke detection between the avionics compartment and the extract fan
activales a "ELEC SMK" red alert on CAP.
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ENGINE FIRE EXTINGUISHING SYSTEM
It includes two extinguishers bottles which may be used for engine nQ l or engine
n<i 2. They are ~ocated on each side of the fuselage. Dual squibs are 'nstalled in the
discharge heads 011 each bottle. For fire extinguishing, the squibs are ignited by
depressrng the correspond'ng illuminated AGENT ph on the ENG FIRE panel.
The extinguishing agent (freon or halon) is pressuriled by nitrogen.

. - .- ---

nl i~~""'1 (Q)
~,X:"; .- I ,~9 l OF!'" I~ r""'-Jk.l I {iFF-I

( I
TEST

EXTINGUISHER
BOITLES

COCKPIT. CABIN AND CARGO COMPARTMENTS FIRE EXTiNGUISHING SYSTEM---- --- . - ---- ,--

Portabfe exHnguishers (ire provided to be operated manuallv (refer to schematic
1,07.10 p. 2 for lac-filionl.

TOILETS WASTE BIN FIRE EXTiNGUISHING SYSTEM
The system opemtes i:lutomatically when fire is detected ~when the temperature is
greater than 7BOC {17Z0F)).
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Ll~~2 _CO~TROLSJ

ENG FIRE PANEL

...
~

Co
Q-,.
""c

'"I
o

'"o.
'",
'"...
o
0&

oj
. ..J

t +---l...-lEST ~ -~-"'-----'
~'4~

.:\ \J
3 }I----------

..._--.

Two identica~ ENG FIRE panels with fire handles are provided for control of fire
detecti on and extinguishing. One panel controls EN G1J the other controls ENG 2.

(1) ENG FiRE handle
An ENG FIRE warning ~ight is integrated into the hanrlle. The light iIIumiOlltes red
and the CCAS rs activoled as lony as the respective engine lire warning lS activated
lindcpcndcntly of handle positionf. Light goes ott when the temperature detected
by the loops drops below warning threshold.
The handle has two positions :
- Normal positjon (mechanically locked)
- PUllED

Pulling the handle electrically causes for the respuctive engine
• PROPELLER Feathering
• FUEL ENG lP VALVE closure
.. AIR BLEEO VALVE and HP VALVE closure
.. DE ICE DE ICE VALVE and ISOLATION VALVE closure
• ELEC ACW and DC GEN deactivation
• ALERT SQUIB lights illumination

CD saUlB TEST pb
Controls-file test of the squibs in the discharge heads and their electrical circuits.
When pressed in with fhe respective ENG FIRE handle in normal posjtion. the two
SQUIB lights illuminate if squibs and circuits are operative.

CD AGENT pbs
Control the ignition of squibs and resultant discharge of fire extinguisher bottles
. SQUIB: The fights illurnin~te whil~ when the ENG FIRE handle is pulled to

facilitate identificaton of the AGENT pbs which may be activated.
When one is pressed in, the associated bottle is discharged.

- DISCH : lhe light illuminates amber when the related fire extinguisher bottle is
depressurized after discharge.

Note: The discharge 11gM wiif also illuminate on tfle non affectod engine {fro panel
to facilitate identification of the depressuriLed bottle.
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o LOOP pb
AllowS activation of aural and visual alerts when a tire sIgnal (FIRE) or a fault signal
{lOOP) is generated by the fire detection control unit for the related loop.

pb pressed in ; Aural and visual alerts are activated wh en a fi re or a fa ult sJgnal
is generated by the fire detection control unit for the rela~ed loop.

OFF : (pb released) Aural and visual alerls are inhibited ror the related
loop. The OFF lighl i1!uminales while. LOOP amber light H1uminates
on CAP.

FAULT : The light i~lumjnales amber and the CCAS is activated when the
associated pb is selected ON and a fau It signal is generated by the
fire detechon control unit. LOOP amber light illuminates on CAP.

rESTsw Swing Loaded in neutral nosition
Spring loaded fn neutral position allows a test of the detection of fire and fault
signals when both LOOP pbs are selected ON ;

FAULT ~ FAU LT lights of both LOOP A and LOOP B pb iUuminate
- CCAS is activated. LOOP amber fight illuminates on CAP.

FIRE - ENG FIRE red light illuminates in associated fire handle
- FUELSa light muminates in associated CL if CL isn'l in fuel shut off

position
R - CCAS is activated, ENG FIRE red light illuminates on CAP.

kLFUEL-.LT

\ I / ,
\ //

[ 1 [ I

./ I \ / I \
/ I \ \ "

r ~Dn

I •
- - ~

Illuminates red in case of fire signa~ from associated engine. Extinguishes after CL is
set at fuel shut off posit~on or if fire detection signal terminates.
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CARGO COMPARTMENTS AND TOILET SMOKE DETECTION

0[

-<
Q
o
N

""

-o.
......
Q
Il(

COMPT SMK

SMK
TEST

(~
~/ /(~~)\I

I. ~_ •

i~!-)------(]--)---'
I~""---,,.. ~_~_"..

(3) AFT COMPT/LAV FANS Pb

NORM : IPh pressed in) one ran ru ns.
FAULT : The fan is out of order

FAULT illuminates amber and CCAS is activat~d.

ALTN : lPb released ~ the alternate fan runs, ALTN ligflt ilIumioates white,

CD SMK TEST Pb

Tests the smoke detectors working.
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LEFT INTENTIONALLY BLANK
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~ 10.3 ELECTRrCAL SUPPlviSYSTEF:JI- MONITORI~~

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
iC/B~

ENG 1 DC EMER BUS
Loop A (on tateral panel LOOP A)

Loop B DC EMER BUS
(on lateral p1::Ulel lOOP Bl

Fire handle DC EMEA BUS
(on tateral panel FlRE HANDLE)

CL light DC FMER BUS
(on lateral panel CLA)

ENG 2 DC EMER BUS
Loop A ~on lateral panel lOOP A)

loop B DC EMER BUS
ton latf!nJl pane! lOOP 8)

Ftre handle DC EMER BUS
(on lateral panel FlRE HAN 0LE)

Cl hght DC EMER BUS
(011 lateral panel CLA)

Left exting uish er DC EMER BUS
bottle sq uibs (on lateral panel SQUIBS)

HOT MAIN BAT BUS
~on lateral panel SQUIBS}

Right extinguish er DC EMER BUS
bottle sq uihs {on laterat panel SQUIBS}

HOT MAIN BAT BUS
{on lateral panel SQUIBS}

Forward cargo DC ESS BUS
smoke detector (on lateral panel FWD SMOKE DETECTORl

Aft cargo smoke DC ESS BUS
d~tl:!ctor (on lateral panel AFT SMOKE DETECTOR)
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ElECTRJCAL SUPPLY
~_ .. -... . --

EQWPMENT DC BUS SUPPLY AC BUS SUPPLY
(C/B~ ~CJB)

Avionks. DC ESS BUS - Nil -
smoke detector ~on lateral panel ElEC SMK DEn
TOllets smoke detector DC ESS BUS - Nil -

(on lateral panel)
Aft cargo and toilets - Ni' - AC STBY BUS
ventilation fans PWR (all ICltcral panel

FANS PWR)
Aft cargo and toilets DC ESS BUS - NU -
ventilation fans CT L (011 lateral panel AFT FANS lNO
Forvvard cargo DC ESS BUS . Nil··
ventilation fans CT l (on lateral panel)
Forward cargo ~ Nt! AC STBY BUS
ventilation fans PWR (on lateral panel)

SYSTEM MON ITO RI NG
The following condftions aw mon~tored by vtsual and aural alerts:
-- ENG fire signal

• S~e ENG FIRE procedure lJl chapter 2.04.02.
- Smoke detected in the avion ics v~ntilation circuit

• See ELECTRICAL SMOKE procedure in chapter 2.04.01
- Smoke detected in thE' FO AWARO cargo compartmen t

• See FWD CARGO SMOKE procedure in chapter 2.04.03.
- Smoke detected rn the aft cargo compartment or in the lavatory

• See AfT COMPT SMOKE procedure in chapter 2.04.03.
- Nacelle temperature e:<cccds 170CtC (338°F) when aircraft is on ground.

• See NAC OVHT procedure In chapter 2.05.02.
- Fire Loop fault sig nal

.. Sec FIRE LOOP FAUtT procedure in chapter 2.05.12.
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The control of th eaircraft is ach ieved on the three axes by :
- On each wing, one aileron (spring tab equipped) and one spoiler
- Two elevators (servo-tab equipped)
~ A rUdder {spring-tab equipped)

AileronSr elevators and rudder are mechanically actuated.
Spoilers are hydrauticany actuated (blue system).
Wtnd protect ion is achieved on ground by :
- a locking mechanism on pitch and roll axes
- a damping unit on yaw axis limiting rudder excessive travel speed.

On each wing flaps are provided in two parts (inboard and outboard) mechanically
linked and hydraulically activated (blue system).

._~ -~ ...

.!, -_.
~' _ ..

,
: .... -------

.......

~,.

...
....

, I,·~

AILERON

- TAS (BALANCE)

- SPOILER

- -- ELEVATOR

TAB {BALANCE & TRIM}

IN BOARD FLAP

OUTBOARD FLAP

I·AS (BALANCE 8. ·r H1M)

-
w,
r.-cr·
'-',

..-
Q

Q

i'.

. -, - .. -.---'

:.... - _. SPRING TA8
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[ 20.1 DESCRIPT~ON

Roll control is achieved through control wheels.

SPRING TAB
A spring tab provid€s a flexible compensation which aUlomatically increases wi1h the
aerodynamic loads app~ied on the ailewns, thus ensuring a reduclion of the pilot's
eHorts,

R Wheel travel ± Sl"
Ail emns Iravel 14 0 up, 14~ down

80tl.:JRIM
Aileron trim is performed by varying the neutral positron setting of the let! aileron
spring tab wilh respect to the ailero n,
11 is electrjcany controlled from a twin conlrol sw through an electrical actualor.

R LH aileron trim controlled tab travel: 6.7 0 up, 6.r down.
Full roll trim travel requJres about 30 s.

TRIM 110VIJ

l 'i',IING DN - + - R WINe; [IN----_ ...
-'

U
f'0 r>

I j.--

....IL

tKlS;'. '
[ • L. ' ..I' .. ~-,,

-r

,

J
All, ,.,' ----. All

II 'II, .,

.. ~ ..- -
-CON fHOL WH!' ~I

--_., . .~: • '. J _ ~

"~' i'1h ...
: 1'1

L:l ~>

CPoBLE TENSIOtl.l
RCGlJUITOR

'I

!
AILERON

POSITIOr..l
WANS!vllnEH

~...l: .

,-- -......
, ' ....~ ... -

.. '- ~ At> ROll.
ACTiJATOl1

I '
I .~_.~

:! I"joo,:

.. _--"-;..;.

SPijlLEFl
- ~ ACTU""roA"t-- .\
i..- 1"'---.... - ~:. I

__ ._.:: ~~ t _.- .- '

~~T. 'j '..-. ~_~:(~ "T'Y
__ • I~ ·t~. -- :.' '7~ t '.•1 __ I

.._; RIG!-" ',' -....i-~
• _ _ '. 5POlll;R~' " ) .." :'

" #
SPRfNG 

TAB
Al GHT SPOIll: R
rOSITlON SW

$POI:...fA
VALVE
BLOCK

--,
,

L1: 101 SPOILF;fl
POSITION SW

-- ....------

"TAU ....----.,>-. ----
" ~ I

POSlfiON '-'"=---"
H!A,t-.lSMITTfR ~

SPFiIf\lG
T....fl

-'-
.. ~ ":y

.. .,. :

~ An FRON

_.
-"

<:

:: ,~~ __ ...·--1 ...

I ,- _.~ -!jl'!-"."

, ,

.,.. '>iX I': _~~,,~,;-- ,'-::', ,'j:-C,
<..0 .,' -.,;.:-,_C", .. ~F,[ ::~i .'

d: ,

, 5f' O~l~3.. /
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~z CONTROLS '1

SPOILER POSITION INO

SPLR
N
<;>

'",
<;>....
~

<;J·-

......

\-----f-- _.tEFr-··

•
<'~T - -J

, ,
~ .---,\"=::5:"""3 ,J _.---1

When illuminated, each blue light indicates that the associated spoiler is not in Ihe
retracted position.

o

NOSE ,-_ 1

"r ,- '··r
1'- .... ,'~ _ - ... " ~' -< or ~

j I " , r - I
r - ••~ - I
~, I ..... ..,

~ I
.,.,- . J I

,~

I

,0
',,- ---- - -

jndicates the LH aileron tr$m controlled tab travel.

c...-o
~..,
<'0;
<)
Q·<:I
.....·...
<:;I

ROLL TRIM POSITION IND

ROLL TRIM CONTROL SW TRIM 110VU

L WING DN ...- • ........ R WING ON

_ _ JI\I __

...;....-'"......·....<:>

""

...
<;>

-~·<I;....
o
II<

C)

III ~~]
AIL

mol
A~l

l. L
0 l

B

Controls the rolf trim actuator.
For operation. bolh sws must be moved and held in the same direction fl WING ON
or R WING ON} to energize the system (safety reasons).
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20.3 ELECTRI CAL SUPPlY

EQUIPMENT DC BUS SUPPLY AC BUS SU PPLY
(C/B) (C/B)

Spoi ler position indo DC BUS 1 - Nil -
(on lateral panel SPLR 'NO)

Roil trim DC EMER BUS - Nil -
~on lateral pane1 All)

RoU ~pitch. yaw) - Nj( ~ 26 VAC BUS 1
Trjm posjtion ind. (on lateral panel POS IND~
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[_3~~1_'~~-~S_~RIP!I~~ J (See schematk p 7/8)
Eilch control column mechanrcally drives the associated ell'vator and, through a pitch
coup"ng mechanism, the other elevator and the opposite control column.

In case of jamming pitcl1 conlro~ wiU be recovered by app'yjng on both control
columns ~ di rfenmti a' force {52 daN ~ diseng aging the pitch coupling system,
Th e non affected ch annel ;aUows the ai rcraft to be operated safe~y. System recouphng
has to be performed on ground,
PHch uncoupling generates ~PileH DISCONNECT"} red alert.
Controt cotum n travel: 11 .25c up. 6.75" down.
Elev(jtors travel: 23 D up. 13(> down.
Elevators automatic tab travel: 50% of the pitch control course.

PHch trim is performed bV off setling both tabs neutral pasi lion.
Normal trim (control corumn) and STBY trim (pedestal) supply appropriate part of each
actuator.
Each trim ltlb i~ ClClivated by a dedicated Bctuator. The two actuators are
syn chrofl~lcd by a nexi ble shaft.
In case of pi tch tabs desynchronization :

- em (jlert is generated by the CeAS
- normal and STBY pi lch trim control an~ inoperaHvc
- AP disconnects

Trim tab travei~ djspJayed an the pitch trim position indicator is added to the automatjc
tab travel.
Elevators trim controlled tab travel: 5Q up, , _5° down.
Full pitch trim travel reqLi res about 30s in norm a~ and in STBY control.
A sti ck pusher and a sti ck shaker are provided, prevcn ling the aircraft from reachin 9
a critical angle of attack. When the detected incidence becomes too high, the MFC
sends a slgnal to an electric actuator which shakes the control column at statl alert
thresholds.
If angl e of attack keeps in creasing a fu rther thresh old tS reached (:IUd the MFC
activates the sli ck pusher; the complete pitch control lin kage assembly is pushed
forward.

Note: There arc two sitek shakers, one for each cunlrol column but only one stick
--- pusher actuator ,tocated on the captain pitch dumnel. In case of pitch

uncoupling when the pusher triggering angle of attack is reached, onlv the
caplain control cofumn is pushed fOTWard.



PITCH TRIM POSITION INO

.. ~

-»> FLIGHT CONTROLS 1,09.30

I 001 I
~72

P 2

F.C,O.M. PITCH I I DEC 96
AA

Gi2-C~NTROLSJ

PITCH TRIM ROCKER SWITCHES

o

~ DOWN ...-~l-· -ROCKER

~ /"ij:,.{j)~'"--..', SWITCHES

~ .I :0f{;~~} \,,~ ~,.
~ UP'I/)~)II\//~t)'/\ (L A, ~ 1(1..[,; (,\-'J)
~ / i '<~:~.' _\.~/~.- '--~-i f---l) , --=\ /----~

011 each control wheel. two pitch trim rocker switches are installed. Irs necessary to
operate hoth rocker switches to activate the normal electrical motor of each trim
i:lctUatOf i:.tnd Lo control nose up or down.
The switches are spring loaded Lo neulml position.
If hoth switch~s arc operaled simultaneouslv but ill opposite dire ctioll. trimm~ng

action stops.
If normal trim actuator is ttctuated during more than 1S, an aural whooler is generated
by the CCAS.
Note: NORMAL TRIM will disengage the AP.

~--:===:::::;--------;:::====:::::;:-- -"
/0 L ] t=::::J (J'
~ --- ---r
"_",/ -. -. '/ ,',

_ , '1- IS
.' ~~"";,,.~.,, 1'_' 4

~ . -- r

.... 1:- :J
: ·~l·.. :: 2,
~ '~1

~ I "~loli·-."+r"l - ~, :-:. r,,-.- ,~ , 0

~ -',' -'*" -;" =- 1

~ I ~,.~-- :'j . \
.; ~ ~/

~ 0 -" oj
"'In~icates the right trim actuator controlled taD rave. _.-'

A green sector (from 01) to 2.5<0 UP~ identifies the take off range. If take off (or take
off config testl is performed with pitch trim out of this range, CONF IG warning will be
generated bV the CCAS.

PITCH TRIM ASYM LIGHT

U::"1::J0 f' -JofcD

)j~li~" prr~~y1AIM
iE(" o!i " ,pl
~9DC~~

muminates amber to indicate a pitch labs desVllchronizalion.

-...
u....
'"....
..,........
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STBY PITCH CONTROL SW

-o...

~---'\r--

STBY PITCH

r~"§;NOSE ON
II! ~ ~)
~/ NOSEUP

This guarded sw controls the electrical motor or each trim actuator. Action on this
swltch will disenyage the AP.
CAUTION ~ SIMULTANEOUS ACTION ON A NORMAL ROCKER SWITCH AND THE

STBY SWITCH IS NOT RECOMMENDED.

STICK PUSHER PH

- 1-·- J-.-
... r::::J... '-::..... ,
Cl

snCKCl

"', p s...,
Co U

'-'
H"", 5 A0 ~"'lJLT .:.... H K...

'" E I [OFf 1! E.- A R~....
....
<;J \..

- FAULT light lamber~ :
(ndicates a stick pusher or stick shaker railure.

- OFF Position:
Enables to switch OFF the stick pusher and 1he stick shaker system.
Note: STALL WARNiNG aural alert is also last.

STICK PUSHER LIG HT

STICK
PUSHER

...
<>..
u
..,..
<>

"~..
<>

~.......,

lHu minates green to indicate that the sti ck pusher is operahnQ,
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~~E_LECT~_IC_A~_ ~~ PP_~_Y/~FC LOG~C/SVSTEM MON~TOAING I
ELECTRICAL SUPPLY
-- .-. - --- ----

EQUlPMENT UC BUS SUPPLY (C/B~ AC BUS SUPPLY (CIS)
rJormal pHch control DC EMER BUS - Nil -

(on lateral panel NOR M~

Standby pitch control DC BUS 2 Nil -
ion later.al panel STBYl

Pitch (roll vaw~ Nil 26 VAC BUS 1
trim position indo (on lateral panel POS INO)
Stkk pusher PWR DC BUS 1 ~ Nil --

fon lateral panel PWR)
Sttck pusher CTL DC BUS 1 - Nil --

fon lateral panel Cfll
Pitch t(lbs DC BUS 1 - Nil -
dcsynchronfzation ~OI1 ovt!rh8iid piJnet ceAS WARN)
left Stick Shaker DC BUS 1 - Nil -

(On latentl panel PW R)
Right Stick Shaker DC BUS 2 -- NiJ -

(On ~ateral panel eTl)

MFC LOGIC
See chapter 1.01.

SYSTEM MONITORING

The following conditions am monitored by visual and aural alerts:
- Pitch trim out of the take off range we ON to 2.50 UP) when Pl at TO position or

simulated so by ltw TO CONFIG TEST.
• MW Ught flashing red
• CONfJG red right on CAP
• FLT CTl amber Ii gilt on CAP
• Aural atcrt is CorlLinuous Repetitive Chime (CRC~

- t1tch couplin 9 mech!J1l ism rlisconnected.
• See PITCH DISCONrJECT procedure in chapter 2.05.06.

- Pitch tabs desynchronrsation
• See PITCH TR~M ASYM procedure in chapter 2.05.06.

- Slick pusher/Stick shaker fault
• See STICK PUSHER/SHAKER FAULl procedure in chapter 2.05.06.

The condition ....Normal tdm Of stbv tfim actuator actuated during more than lsN is
monitored by aural alert onJy twhooler).
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[ii!.4 lAT_ERAL M~INTENANCE PANELI

PtTCH TRI M TEST
A PTT pb is provided on RH lateral maintenance panel lo lest the pitch labs shift
detection unit.

.~

c=
¢

'"¢
-.:
I

oil
<:>
eo

I

o....
CO>
o·
<;>·

IPrTC~
I 'TRIM I
, I

COMP'T 1

l i(tt~~\!(. .J.
\ ~-----.:.:~.. / :
__ ..J

r:J.jt-jo~'1

~ ~o~\

~~ "- ..1
II'~ '~ .........
,~ -- -----'.-. .. --..

Test p~!cl!d urB
- DC etcctrical power avaihtble
- Depress and hold test button :

• Me ill uminatcs amber.
" "'FLT C1Lu illuminates amber on CAP.
• IIPITCH TR~M ASYM" illuminates amber on center panel
• SC tS hearn.
• Disconnection of AP if en gaged,

ELEVATOR CLUTCH

-
':>·0(...
Q.,.

r~LEV CLUTCH I

I !F'~ .-f.;1 ~

LL_-_j:__
AlJows to reconnect tonly on ground) both elevarors in case of declutch ~see FCOM
2.D2.061.
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SHAFT

FLEXIBl£
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L '{~~~• "" posrnoN
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I 40',1 DESCR.PTIONl iSee schematic p7/8)

Yaw control system consists of rudder pedals, TlU, RCU, rudder damper and trim.

Rudder pedals mechanically act on a spring tab and through it on the rudder itself,
SPRING TAB

A spring lab provides a f1exib~e compensation which automatically increases wtlh the
aerodynamic loads applied on the rudder, thus ensuring a reduction of the pilot's
effor~s when reallv needed (engine failure).
• Neutral position

Note; The {( spring n consists of two Diapasons.

• Without ajrload on the surface (V = Ol, when rudder pedals are moved to fu~1

deflection, the spring tab st~vs in line with the rudder until the rtJdder reaches its
stops, above that point II moves the tab.

...~...,..-
I - -----?~~ ......,.""?--/

.....,~1I-- ;:> ' .. / ....'J. , ~/ ,.
/ L ..... - .....:/ ....

I ~. ~~/ ......

1- \- ,:. / --- --
. .,.'7

• With airload on the surface IV of al,the spring tab has a trctvd Jrl the apposite
direction of the rudder which generall:ls a compensating moment Spring travel
increCJses wi lh airspeed.
• Low aerodynamic forces

V1 ....

~ High aerodynamic forces

V2 ...
High V2
High B2
Spring strongly
loaded
Grealer force
from the rudder
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a Th e TLU automl:ltic con Lral fS do ne through AOC 1/2 when reaching 185 kt during an
accelcmtioll and when rr.!()ching 180 kt during a deceleration. The TLU setting jhigh
speed or low speed) may also he performed manually in case of ADC failure.

TRAVEL L1MIT.ATlON UNIT_.lT..~~~

The travel Hmitation unit is fitted on the aircraft to limit pedals travel in Qrder to
prevent any damaging rudder travel when flying high speed.

~ -----, TUJ SWITCH

i~~- ~ ~ I:::L~ . I I~::]
: ~~". lA - ~ ! ; ~9~;..~",

: J" ~: J"'--\ \"',
,.- -~ " -.... ':----1.. .........I IAOC ? ~FC TRAVEL -- - ~.~ '- -~__'"

~ ~ ; ..'0. J ~~::AT1OH " . R~~DE:R~-:'
"',

RELEASABLE ~~_NTE~!NEJI!'JIT l~~~l

A reieasable centering unit is provided between the rudder ami the linkage to the
pilots podals to enable rudder position stabilization when no action is applied on the
pedills.

This RCU position changes with Irim setting. As soon as the yaw trim control upper
lever is moved to the left or lower lever to the right, the releasable centering unit is
d;sengaged to t.lllow trim setting. It will be re-engaged at the flew position when the
yaw trim control switches ate released.

TRIM .. VARIATION OF~G
~ ,TAB ZERO PQSmoN

--~, ~t~

1\~...:~~ ! ~::_~TAIl_=-'E ------" 1--- ---~_J--- r~ ---- I
.J~ _
A~LE CENTaUNG UNIT

DAMPEn
The rudder is linked to the aircraft structure by a damper:
- In flight th~s damper regulates rudder travel speed
- On ground it limits excessive movement generated by q.usts and avoids damaging

the structural stops.
UNKAGE TO PILOTS PeDAlS

N

...

""'"
<:I..-

....-
YAW TRIM

It IS performed by offsetting the spring tab zero position.
Yaw trim is electrically controlfed from a twin rudder rotary selector lhrough a trim
actuator.
Units of trim motor displacement are displayed on tne yaw trim position ind.
Maximum values are ± 3 dots.
Full yaw trim travel requires about 15 s.
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I 40.2 CONTROLSJ

TLU (colttrol an~~di~!:Ition)

..
""

FLT CTL

fFAUlTl
TLU

-...... HI SPD

, 1:~-jJ'1 AUTO

l
L --', /

.__ ---~I/ LO $PD

This is a gu ardcd seh;:~ctc-r,

AUTO Norm~1 positi on in flight

~6 s:r~'r Used accordi~lg to lAS after FAULT inumination.

FAULT : illuminates amber Whf3n a system failure is detected.
- system disagree
- tWO ADC fai lure

- ADC datas incoherence
- TlU positi on synchro failure.

to SPD Ug_~!jAssociated to TLU}

RUD TLU
LOSPD

~ (OR ILO SPDI ACCORDING TO THE VERSION)

~..
n,
'"...
~

'"
;:;

OK lor lOSPD~ light ifluminates green when rudder travel is not limited.
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YAW TRtM POSITION IND

1_ ... ".1'

I

__C~~

I _01 _ ..

'" .

L .. ] 0

~..-
.. - -~

NOSE ~ ,
..... .

RUDDER --0(!)0 ..... J
L R· -

. l

~ 0
o N ./

- .....
,.)' ..........

1'1

.,. 1_ .. F
I .. .. I -

0' • #' , , , ,/I" - "J ,~_ /
J .. -' , I _

Indicates units of trim motor displacement.

YAW TRIM CONTROL SWITCHES

-~
~ r '/?-~- NOSE LH~N~ AH

I
0

~~1.::.
!D -:0 } ~o-~

I

~~/--j• ~,/ ~/-.,/0-
<:>.

. !t~ ·~-1~
Q..
<h

rT=~Q

\ ()I...

LJ ... )e
I

~T-<C
~

~t-c

""

Controls the yaw trim actuator.
As a safety devke both levers must be moved and held in the same direction (Nose
lH or Nose RH~ to energize the system and trim the aircraft.
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l _~O.3 El-ECTRICAl SUPPLY/MFC LOGIC [

ELECTRI CAL SU PPLY

EQUIPMENl DC BUS SUPPLY AC BUS SUPPLY
(C/B) (e/B)

Yaw trim
lJC EMER BUS - Nil-(on lateral panel RUDl

Yaw (pitch. roll} -Nil- 26 VAC BUS 1
Trim position indo ~ on lateral panel POS IN D.)

. Travel limitation unit DC BUS 1 -Nil-
control (lateral panel)

. Travel limitation unit DC STBY BUS - Nil··-indicnt;on

MFC LDGrC
.. - . ..,...-

See chapter 1.01,
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40. CHEMATiCS

NOSE U1 1/"'-- .........~\ NOSE RH

.....-- 'r--- --

RJJO I\,....,
n"- I

---- - --- ...~...:::- ...-- -
I "------·v ----~-

-- ----,
I
I
I
I

l
~
I

I

/ ~._.J

·CJ L-.

I
I

I -----I ( 8

L________ -- I~'-T-

~S~6N---~ ~I====(>

TRANSMITIER

RUDDER I I
RELEASABLE DAMPER j~
CENTERlNG ;
UNTT ........~

----.....

TO BRAKE

CONTROL 1
PEDAL POSITION

(, ADJUSTER
I¥ ~~

~ \1t ~~--?> .J
~ ~~ APYAW

; \t £f/ r--4lT ACruATOR ....,,; TW=:-f(TRA-AVCEllL~~~OR
~ t ~ ij..~ ~/J . ' f·;,\·--
~ ~ ._-----
c; . - - - ' _. ~ =-= UMITAllON UNrI')
:: ~---
<:> ...... - -- FORCE DETECTOR ROO
""
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[ 50.1 DESC RI PTIONJ lSee schemati G P 5/6)

Uft augmentation is actlreved on each wi ng by two flaps mechanically linked with a
fail safe desrgn.
The flaps contro~ lever has three distinct positions: O~r 15° and 30",
It is not possi ble to select an intermed iate position.
The rever and the flaps posiHons electrically control the nap valve whicl t hydrauhcally
actuates the four nap actuators.
Possible asymmetry is sensed by two nap position transmitters and detected by the
MFe when an angle of 6.r is reached. Then the electri cal supp~y to the flap control
system ~s isolated:
- The flaps stay in their present position,
- The controt ~ever has no effect on the system up to a maintenance aClion.
A FLAP UNLK Cllert is provfded to inform the crew oJ flaps spurious retraction, The
alert is triggered if spurious retraction of more lhan 4° occurs.

FLAPS HYDRAUUC POWER SUPPLY

SLUE GREEN

BLUE
PUMP

-o
Q

~ A~~OAS Q
; ~BOARD FLAPI
•

~ --------·-·----il AC~OAS
IINBOARD FLAP 1
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I 50.2 CONTROlS1- -- ~.--

FLAPS CONTROL LEVER

.-.

.:.
c

""·""a
o·"."...
g·o·..w.
a

'"

I -~---,- -,
I ,l L. III

~! 'U""9 'i!7 .::-;" Iii., I... ' . I I\ L _ . I

f
I '

I ~--=--=r~- \---\
17 -.~--t ---J 1
'L~_1~_ ----=;

I
I

___~J

FLAPS

SO'

Controls the flaps operiJtion. Distinct positions correspond to flaps DC:, 15", 30°.
To change f1~ps position, pull up the lever. move it to the seloctmi position Ian amber
str~p at the bottom of the lev~r is visible as long as the jever is not in one of the three
disttnct pos itiolls) imd releCJsc the Il'vor.

fLAPS POSITION IND

.......

Indicates flaps position.
A blue EXT flag appears to indicate that the flap valve is hydraulically commanding
flap extension.
Note: II EXT flag appears whef/ fJaps are extended, it means (flat there is a Jeak in
- the flaps hvdraulic circuit.

FLAPS ASYM It
r~-lJ l~(Ji·-f-=j'1
I~rl[ __.JC':l"- ~I

R~~t:.t.

I
rJJu:or U "fIII
CJr;;ou 0 L:...J

'O".'L-D15~.~U-tQ~lU ~r.1J1 [JO

illuminates amber wh~n flaps asymmetry exceeds 6.r.

FLAPS
ASYM
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~.3 ELEC~_~ICAl SUPPlV/MFC LOGIC/SYSTEM MONITORING I

ELECTRICAL SU PPLY

EQUIPMENT DC BUS SUPPLY AC BUS SU PPLY
~CjB) {C/B}

Fiaps control and DC STBY BUS - Nit -
asymmetry detecti on Ion lateral paner CTU

Haps posihon ind. - Nil - 26 VAG STBY
BUS (on lateral
panel POS INO)

MFC LOGIC
See chapter 1.01.

SYSTEM MO NITORIN G
The following conditions are monitored by vis ual and aural alerts:
- F~cJJs untimely retraction of more than 4" when flaps extended.

• See FLAPS UNlK procedure in chapter 2.05.06.
- F'aps not in appropr~atc TO position when PL at TO position or srmulated so by th e

TO CONFIG TEST.
,. MW light flashing red
,. CON FfG red light ami FlT elL amber jig ht on CAP
• Continuous Repetitive Chime (C RC)
flaps asymmetry of more than 6. r during flaps actuation,
• Sec FLAP ASYM procedure in chapter 2.05.06.

Note: Wilen wing flaps are extended, lhe VMD alert (clacker) operates al liFE.
VFE flaps '5 D

- 185 kl
VFE flaps 30:0 = 150 kt
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[ 50.4 ~LATERAL MAI"NTENANCE PANEL 1

FLAPS UNLOCK TEST

FLAPS
CAUTION
fl.A,PS

lj
r:r<t
-=-:.... ._- --- --

On RH latera~ maintenance panel. a pushbutton tS provided, for ma~ntenance purpose
onJy. to test ,rFtaps uo'ock/J" alarm retays.

Tes1 Jroc.edure

- DC etectrical power available
- HydrauJi c power avaiJabJe
" Flaps extended ta other than 0 position

- Press and hold test bullol1
The flaps retract as long as the button is held and "Flaps un'ock# warning lights up
each lime Lh e flap positiofl pi::lsses over a selectable position
- Bullon release~: flaps come back to selected posHJon.
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50.~ ,jCHEMATIC

FlAPS TEST
PUSHBUTTON

A$YM PT't

I

I. _

UNI.J(

PTT CAUTION

roQ-: ."1i1
, J . I

·1 _ J~

CCAS

MFC
15.11

AP ....... --

• 28 VDC
STAND BV BUS

~:rOI-- _

~~
STAJ'oID BY BUS

~-------t ...... FDAU

CC,J\,S

~ECllOH

TORQUE 9HAFT

-Cl
c....
.....
Q
Q

I....,
I

CI'
o
•-o
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F.C.O.M. GUST LOCK I I JUL 00

I 60.1 OESCRIPTJON

A gust lock system is provided to prolect the p~tch and roll flight con1rols on ground
and 10 limit 1he PL travel slightly below Ft. This system includes an etevatoT
mechanical locking devke and an aileron e~ectrico-mechanjcallocking device.
This system provides protection against take off with gust lock engaged, or too high
power seU ing when jn hotel mode.

ELEVAT.oR MECHANICAllOCKJNG DEVICE
The system immobilizes the control column in pilch and therefore control surfaces.
This device is conlrolled by a control lever located on the pedestal and mechanically
operated through cables and gears.

AilERON ELECTRO MECHANICAL LOCKING DEVICE
The system is com posed of two electro-mechanical locking devices immob lIizingone
ai leron each. Each locking device is electrically actuated through switches inslailed on
the gust lock lever.

GUST LOCK LEVER : A'L LOCK :

MFC
-- --

0;:-
~

,
..:

..
':j

..::

<:>

'". -<7'
_._-_.

Co ELEVATOR AILERON,
, ,

LOCKING LOCKINGn

-, DEVICE DEVICE
~.

'=' - - - ----..
Note: Ailerons may be locked slightly beyond the neutral position. Therefore the

control wheel may be tilled (±5D
), according to the actual position of aiJerons.
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I 60.2 CONTROLS I
GUST LOCK lEVER

-
'0,

'"

'"

•'---
• I

~.~" '·.r·.J
. I.. .

When the gust lock js engaged. the PL travel is limited slightly betow FI to provide
protection againsl lake oN and two high power setting wh8fi in hotel mode. The gust
lock hand!e can be pUl inlo the locking notch whatever the position of the flight
controls but these contro~s must be broughll0 neutral to positively engage the locking
devices.

AIL ,LO.CK n

1-- _.._.!
_: .. 0 1+

~1

I. '
I I ....;

Illumina!es amber and the- CCAS is activated through the MFC whenever one of Ihe
locking actuators is in disagreement with the gust lock lever position (Lock or
unlock positionl.
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1 60.3 ELECTRICAL SUPPLY/MFC LOGtC/SYSTEM MONnORING ]

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
(C/B}

Aileron lock indo DC EMER BUS
{on lateral panel A~L TRIM & AIL LOCK WARN}

Aileron lock CTL DC ESS BUS
[on lateral panel GUST LOCK All)

MFC LOGIC
See chapter 1,01.

SYSTEM MONITORING
The follow~ng conditrons are monitored by visual and aural alerts,
- O~sagree between Ai:eron Jocking actuators and gust lock control (Temporized alert

8 sec).
· "MC b Hashing amber
· ''FLT CTL" amber Iighl illuminates on CAP
· "All LOCK" amber light illuminates on the pedestal
· Aural atert is single chlme (Sel

- Aileron !oc\(jng actuators not fully retracted and PL on TO position
R

· "MW· flashing red
· "CONFIGl> red light iHumlnates on CAP
> "FLT CTL"amber light illuminates on CAP
· Aural alert is Continuous Repetjlive Chime (GRG)

R ~ Disagree between Aileron locking actuators and gust ~ock control during the 10.
R CONFIG TEST.
R . "MW" flashing red
R ' TlCONFIG" red light Hluminates on CAP
R . "FLT CTL"amber light illuminates on CAP
R . Aural aiert ~s Contlnuous Repetitive Chjme (CRG)



-»} FLIGHT INSTRUMENTS '.10.00

I 001 I
f\l;!72

P ,

F.e.O.M. CONTENTS 1 I DFC 96
f\l\

1.10.00

1.10.10
, 0.1

10.2

10.3

10.4

1.10.20

20.1

20.2

20.3

1.10.30

30.1

30,2

30,3

30,4

1.10.40

40. }

40.2

40.3

1.10.50

50.1

50.2

50.3

CONTENTS

AIR DATA SYSTEM

OESCR1PTiON

CONTROLS

ELECTRtCAL SUPPLV/SYSTEM MONITORING

SCHEMATIC

ATTITUDE AND HEADING REFERENCE SYSTEM jAHRS)

DESCRIPTION

CONTROLS

ELECTRICAL SUPPlY/SYSTEM MON!TORING

ELECTRONIC fLIGHT INSTRUMENT SYSTEM (EFIS)

OESCRIPTION

CONTROLS

El ECTR ICAl SU PPlY

SCHEMATIC

CLOCKS

DESCRIPTION

CONTROLS

ELECTRI CAL SU PPLY

FLIGHT RECORDERS

OESCRIPT10N

CONTROLS
El fCTR1CAl SU PPLY
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1 10.1 DESCRIPTION I (See schematic p 13/14}

The flight environment data are provided by three independent air data systems:
- two main systems,
- one standby sysle m.

MAlN SYSTEM S

Ancrah is equipped with two independent A!R DATA COMPUTERS (ADe). Each
computer '5 supplied wtth :
~ stalic air pressure provided by its specific slatic ports,
- total air pressure provided by its specific pilot probe,
- total air temperature provided by its specific TAT probe,
Probes and ports are located on the LH and RH side of the fuselage and are electrically
heated.
From thi s da1a, each ADC computes:
- pressure altitude,
- verlical speed)
- indicated air speed (I AS) ,
- true air speed (TAS) r

- lotal air temperature {TAT),
- static air temperature (SAT).

ADC 1 supp ties:
- CAPT flight instruments (altimeter, airspeed ind., vertical speed Ind.).
- other systems: AHRS 1. FDAU, ATC 1. MFC, GPWS, pressurization. AFCS ATC 1

and ATe 2 through TeAS controller box and TeAS through ATe 1 and ATC 2 (ff
tnstalled and mode S on~y).

ADC 2 supplies:
- FlO fHght instruments (altimeter, ajrspeed ind., vertica speed [nd.),
- other systems: AHRS 2t FDAU, MFC; pressurization, AFCS l ATC 1 and ATC 2.

tJ..Q.re. : ft ATC 2 mode S is installed, ADC2 supplies TeAS through ATC 1andATC 2.

EEC's, TATfSAT/TAS indtcator and GPS (if installed) are supplied etlher by ADC 1 or
AD C2 accordi ng to ADC selector on capt panel.

STAtiDBY SYSTEM

The standby system consist of :
- two static ports,
~ a pitot probe.
Slandby airspeed rnd. and standby altimeter are dlrecUy supplied by raw data.
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[mCON~~O~~

AIRSPEED IND

'"o
0(

(i) Airspeed !:!.~ilJ~~r

lAS is displayed by a pointer on a scale graduated from 60 to 400 Us :
in 2 kts increments from 70 to 210 kts,
in 5 kts incmments from 210 to 250 kts,
in 10 kts increments from 250 to 400 kts,

CD VMO p~imer

The red and white striped pointer indicates the ma)< airspeed compuled by the
associated ADC which represents VMO/MMO limit An aural warnrng lclacker) wilt
be gtmerated hy the CCAS if this value is exceeded.

CD Movable indices (BUGS'~

The four coloured bugs enable predetermined speeds 10 be manuallV set.

CD Speed ~~fe~ta(

This knob fs used to select a desirl:!d speed during a given phase of flight lie final
approach speed). TIle ~elected speed is indicated by the sp~ed bug (5) and controls
the referenct! on lhc EADl fAST/SLOW scale.

CD ~eeed bug

Indicates the sclecled speed.

eD !!EE!Rf~!! fJa~~
A failure affecting the VMO channel causes the red VMO flag to come into view. A
f"ilure affecting the airspeed indicator and the VMO channet causes the red Of F
warning flay to come inlo view.
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STANDBY AIRSPEED lND

...
Q

o
j

o-I

<:>.-o
•...
~

o
a:

Displays the airspeed as calculated from standby static and standby prtot pressures,
The scale is graduated from 40 to 320 kt :
in 5 kt increments from 40 to 200 let
in 10 kt increments 'rom 200 to 320 kt
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ALTIMETERS

.....-Q
Q..,
•..

<;>
.",
C
.....·C],
c·...
.....
'"'"'

- OFF red flag

- NEG blac k flag

® Attitude alert It

G) MB and INHG GOuntffs

Display baroset value in mil~ibars (948 to 1049 mb) and ir.ches Hg (28 to 30,99 lrl Hgl.

CD BARD knoh

Sets th~ barometric reference in tne MB and in the ~N HG counters.

CD Altitudo poinwr

One revolution of tile po inter represents a 1000 ft alt~tude change.

CD Altitude counter

The digital counter is equipped with four drums indicating in ten thousands. thousands.
hu ndreds and twenties feet in crements ~

- Bla ek and white flag covers the LH drum (ten thousands ~ when altJtude rs
between 0 and 9999 ft.
covers the two LH drums (ten thousands an d thousands)
when a~1itude ~s below 0 feet,
covers counter in case of ADC fa ilure. indicator fa rlure or
power fa llure.

Illuminates amber when alt~tude alert is tdggered.
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£TANDBY ALTIMETER

"'..Q
o
Of;.
'"o....
....
'"

R

R

R

R

R

R

R

o Baroset value is displayed;n millibars (875 io 1 050 mb).

o aMuset knob
Sets barometric reference on mo counter.

0) AltilVde.. QQ]nter
One revolution of pointer represents 1000 ft altitude change.o Altitude counter
The digital counter is equipped with three drums indica!~ng len thousands.
thousands and hundreds of feU. A black and wh~te fjag marks lhe LH drum (len
thousands) when altitude is belween 0 and 9999 N. An orange and white flag
marks lhe 1wa LH drums (len thousands and thousands) when altitude is below aft.

/Yore: Allowable deviation between normal altimeter indications and between
normal and standby altimeter indications:

FL (ft) NORM/NORM [fl) NORMfSTBY (ttl

0 55 70

5.000 60 150

10.00Q 70 200

20.000 100 260

25-000 120 300
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TeAS VERTICAL SPEED INDtCATOR (TCAS Vsl1 (eL 1.05.20)

{1) - Vertical spe~pointer
Indicates rate of ctimt-/descent from 0 to ± 6 000 ft/mn.

(2) - Vertical speed rf9.Qmmended arc wC1llll11
Green arc lndicates vertica~ speed range to fly ~n.

{3) - Vertical speed prohibilM~(red)

Red arc ind icates !ha~ pilot is advised 10 fly out of t or not enter, indicated vertical
speed range.

{4) - Fixed ai(G[ilftJlJQ{;~ - jJJl
The fixed aircraft mock-up is surrounded wilh a 2 mn loop.

(5) - Display ra®e selection
The foUowing ranges for lh esextant TeAS indicato r are recommended:
- Selecl the 6 nautical mile range for take-off, low altitLJde climb. approaches and

landings
- Select the 12 nautic al mile range for high altitude emi se. The range selected has

no effect on the TeAS system logic used to determine lA's and RA's.

(6) - Test
When depressed. indicator wit! display a tesl pal1e rn.

{7} - U.9.1H ~ensor

(8) - ExteJ1!fed altitt.H;J~ ~rveillance stgJl,&
When selected ABV or BLW
- ABV viewing of traffic from 2 700 It below to 9 900 ft above
- BLW vi ewing of trafflc from 2 700 It above to 9 900 ft below.
In normal position, viewing of traffic from 2700 It below to 2700 ft above.
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I,CAS VERTICAL SPEED INDICAIQB ITeAS FUNCTION NOT AVAILABLE)

o Vertical speeQ.P.Qin{f:l

Indicates rate ot climbjdescent from ato ± 6000 ft/mn.

From 0 to 1000 tl/m n the scale is 9radualed in 100 111m n increm ents I and from
1000 to 6000 ft/m n in 500 ft/m n increm ents. D~splay accuracy IS ± 40 ft/mn.

CD Vertical speed nag

Appears jf the indicator is not able to display vertical speed information
In that case, the vertical speed pointer disappears when VIS fjag appears.

<2) Test

When depressed, indicator win display a test pattern.

(] Ught sensort

CD Not available
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o

..
C,.,

0) In/ruder ~mbgl
- TeAS RA 7 filled square (red)
- TeAS TA : filled circ~e (amber!
- Proxlm~ly : filled diamond (Cyan)
- Others : blank diamond (Cyan}
Center of the symbol shows lhe intruder relallve position.

® Intruder relative altitude
- Value two digits (color of the associated symbol)
- Unit ft x 100
- Sfgn - positive =the inlruder is above

- negative =the intruder ~s below

<0 Relative vertical speed indicator
- Arow to the top . intruder climbing
- Arrow 1o the bottom : intruder descending

® Vertica~ speed nag
- Appears if the indicator is not able 10 display vertical speed information
- In that case, the vertical speed pOinter disappears when VIS ftag appears.

® Resolution advisory flag
- Appears only if the indicator is not able to display RA's or verticat speed.

@ Traffic function flag
- Hthe indicator is notable to display intruder's, "TD FAI L" appears

or
- when the TeAS fs in STBY mode, "TeAS OFF" appears

or
- in case of TeAS falls. "TeAS FAil" appears

or
- In case of self lest activation. "TEST" appears.

0' '1A ONLY" indication
- This flag appears if the TeAS is in "TA ONLY" mode.
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LEFT INTENTIO NALLY BLANK
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TAT·SAT/TAS IND

•.:>
I-<;>

•
'"...
'='
'"

..,..-

...
"'"c..,..
"'l;

I

co

lAS, TAT and SAT indications are those computed by the selected AOC.

G) TAS indo

Indicates True Air Speed as three ditts frtm 068 kt to 600 kl. When selected AOe
signaf is not vali d, ttlC indo diplays - .

CD TAT Ind.
......_-
Ind~cales total Air Temperature in "'c as three digltS, the first being + or -. When
selected AEJC signal is not valid, the 'nd. displays [ --- J-

CD !iA!-E~
When depressed and he~d, the Sti:ltic Air Temperature in 0C is displayed in the TAT
window.

Aoe sw

ADC WI

I FAULT I

~~ '"0
C
2

- ADC swallows to feed both fEC, TAT/SAT/TAS jndrcator and GPS lif installed)
either from ADC 1 or from ADC 2.

- "FAULr illuminates if ADC selection does not match swilch position.
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11 0.3 ElECTRJ~~ ~~LY/S~siEM MONiTORING]

ELECTRICAL SUPPLY

EQUIPMENT DC BU S SUPPLY AC BUS SUPPLY
{CIS} (CIB)

ADC t!ADC 2 HOT EMEA BAT BUS
f8ad<'~ 00 overheaj panel ADC 1/2

HOT) - Nil-
DC EMER BUS

{prinwy on overhead panel ADC 1/2
EMER}

CAPT airspeed - Nil- 26 VAC STBY BUS
im. (on ovBlhead panel N3l
anj vertical speed VSI ALTM)
ird
TASlTemperature
ird.

CAPT altimeter + - Nil - 26 VAG STBY BUS
recording FDAU (on overhead raneI

ALlM)

FlO airspeed ind. - Nil - 26 VAG BUS 2
and vertical speed (on overhead panel ASI
indo VSI)

FlO al~imeter - Nil- 26 VAG BUS 2
(on overhead panel

ALTM)

Standby altimeter DC BUS 1 - Nil-
vibrator {on overhead panel

STBY ALTM)

SYSTEM MQNITORING
The followi ng conditions are monitored by visuaj alerts:
- Loss of ADC

• See AOC FAULT procedure in chapter 2.05.12
- Incorrect ADC switching

• See ADe SW FAULT procedure in chapter 2.05.12
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VI

[ 20.1 DESC RI pyroN

The aUitude and heading data are provided by :
- Two main systems (AH~S)

~ Standby instruments

AHRS
AHA Sconsjsts of :
- Two attitude - heading reference unitS t (AHR U)
- Two flux valves
- One dual remote compensator
Each AHRU includes an inertial measurement unit (IMU), a microprocessor and
electronic controls. The IMU componen1s, three gyro meters and lhree accererome1ers
are aligned wtth the aircraft axes as a strapdown system. Ea(\h rotation and gyro drift
are compuled without requ~ring heading, latitude Of variation insertion.
Each AHRU receives inputs from i1s associated flux vafve.
TAS, fed by both ADC, is used to compute gyro erec1ion.
AHRU sends altitude and headtng signals to indicators I AFCS j weather radar and
FDAU.
Vertical accmacy rem ain swithin + 1.4"' •heading accuracy with jn ± 2.:..
AHRS 1supplies:
- SGU 1 {attitude and headfng)
- FlO RMI (heading)
- FDAU (attilude - headi ng)
- Radar (a1titude)
- ASCB bus
AHA S 2 supplies;
~ SGU 2 (aWtude and heading)
- CAPT AMI (head~ng)

~ ASCB bus
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$TANDBYIN$TRUMENTS

STANDBY HORIZON
A s1and-by electrical hor~zon is provided on the central paneL

STANDBY COMPASS
A retraclable standby magnetic compass with internal lighting is provided under
glareshjeld.

RAD!O MAGNETIC IND HiM.l}
An RM I is installed on eac hpi lot's panel coupled to the opposite AH AS, Each includes a
compass rose, showing magne1tC heading j two pointers with "rabbit ears" switching to
present either VQR or ADF bearings.
- In case of AMI inlernal fai~Ufe or AHRS suppiy IwSS :

- RED ~OFF~ flag appears
- ADFneedle disp lays only relatl ve bearing lo station (withaut ;nd ication of magnetjc

bearing) .
- vaRneedle displays magnetic bearing 10 stat ion on rose card (no meU er when the

card ls 1rozenj, Rela1 iva bearing info [s lost.
fY.Qte : Howe verj validity of these information should be confirmed.

-I n case of navigation s~ stem Indication fail ure or data supply fail ure~ the associated
pointers move to 3 ojdock positton except the doubfe poin1er when ADF is selected (9
o'clock position}.

I
.., I
I I

I I

I
I

t r---_...J
YiO'V AOF2

~ r~
-------'

RMI2

I
I

I
I
I

VCR }PJJF 1

jf

r - -- --1

: VOR tAOF'l

I (1 I
d - - I.

• ~ .-~ ..
I, - -- - - -- . .. , --.. -- -.......

r - 1
- I "T I

F1 AHRS 1 AOF2 AHAS 2 VOR 2

--

VORll E

RMI1----

lvoo l ADF 1

I r)f----J. ~

Q
I......

c

""

o
o

""•
'"C
.:0,...
'",...
,
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t 20.2 CONTROLS]

AHBS ERECT PH

.. AHAS 1
'"'"..

i~~~E", 1
Q N.... 0.. fA~l

J
R
M

<'> ...
.. PUSH TO Ef1ECT
H

Iluminates amber when the associated AHAS loses the TAS signal from the ADC. The
AHRS will continue 10 operate without auto-erect capability.
If 1he aircraft is stabilized {unaccelerated level flightl a gyro fast erection may be
performed by depressing the associated pb for 15 s.
When released, the pb remains illuminated as long as the TAS signal is lost

.B..M!

..;:
<
;; --:,,=1~;tl~LIr.~----::--...
~ '"' f.:l' LU~r.:-:-Jt::L..l...-J •.

! .r::iJlt~ ~-~l'S!fl [Q~'I'
<;I -='1 ia~~lITCJ •.. .~
<:;I 1 I·· D:J 0 ~ 0 "

.,;. 6.:i 2..-. _.: . . [ .• g~-. C:ll) '" :
N,
o

I

~

Q.......
.:0...

(1; Compass card.
Displays heading information on a rotating heading dial graduated in 5 degree
fncrements_

~.?; BeEfing poinlers
Indicale the magnelic bearing to the station selecled by the associaled VORfADF
selector.

0.: VQRIADF selet.tQf$.
Select the stations (VOR or ADFI associated to the bearing pointers.

:4) Red ·OFF" flag
1\ .... J'\O~,O:- in ,.':'<>0 ni' t:) lui. inforn ':II t':l ~I ~ I'e. n. A1·.11::) oQ ~II nnlll In~('
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STANDBY ,HORIZON

00:

"'"..
<;>
..;·....
<;>

"",...
'"
<;>

,
Q,......
~

'"

:f, AllilVde. Snhere
Marked every 5 degrees of pitch axis, to ± 80 degree-so
Roll angle is given by a scale marked at 10, 20, 30. 60 and 90 degrees,

:.2.' A/craft Symbol
Orange, represents the aircraft position on the attitude sphere.

'~~ Redlbiac}( fJa~

Appears when electrical supply is lost. or when gyroscope speed becomes insufficient.

@ Setting knoQ
When pulled, causes a rapid ereclion if the ~nstrument is powered.

STANDBY COMPASS

-
'"<;>..·....
'"o
=....·'"-..,......
Q....

~ J
UP .... STBY .... DN

C~PAS

Hidden in up posilion. Compass control should be place on DN for use. The compass rose
is graduated in 1Qdegree increments.
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[ 3"0.3 ELECTRICAL SUPPLY/SYSTEM MONITORING

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(CIS) IC/B)

AHRS 1power DC EMER BUS - Ni~ -
supply (on overhead panel NORM)

AH RS 1au xpower DC BUS 2 - Nil -
supply fon overhead panel AUX)

AHRS 2 power DC BUS 2 - Nil-
su pply (on overhead panel NORM)

AH RS2 aux power DC BUS 1 - Nil-
su pp~y in llig hI (on overhead panel FLT)

AHRS 2 aux power DC EMER BUS - Nil -
supply on ground (on overhead panel GND}

CAPT RM~
DC BUS 2 26 VAC BUS 2

(on overhead panel 28 VDC) (on overhead panel 26 VAC)

FlO AMI DC STSY BUS 26 VAC BUS
(on overhead panel 28 VDC) (on overhead panel 26 VAC)

Standby hodzon
DC ESS BUS

(on overhead panel - Ni! -
power supp~y NORM STSY HORIZON)

Standby horizon
HOT EMER BAT BUS
jon overhead panel - Nil -

aux power su pply AUX STBY HORI ZON)

SYSTEM MONITORtNG

The following conditions a(e monitored by visual and aura alerts:
- One AHRS loses lAS input from both ADC.

• See AHRS A/ERECT FAIL procedure In chapter 2.05.12.
- AHRS drsagree.

• See EFIS COMP procedure in chapter 2.05.12.

- loss of AHRS
., See AHRS FAIL procedure in chapter 2.05.12.
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130.1 DESCRIPTION l(See schemi:ltic p 17/1 B)
, ----- .

The EFIS (Electronic Flight Instruments System) js an elec1ronk system which
processes data supplied hy different sources (AHRS, AS!. Navigation equipment~ and
displays them on two Cathodic Ray Tubes (CRT~ in front of each pilot.
F-or each pilot. the system consists of :

- Two CATs located on the front panel
- Top one is EADI (Elec1ronic Attitude Director lndicatorl
... Bottom one ~s EHSf (Electronic Horizontal Situation Indicator~

- One Eep (EFIS Control Panej) located on pedestal which enables rHght crew to
select EF1S modes and screen brightness.

- One SGU (Symbol Generator Un iH
Which processes attitude, air and mJVigation data, and changes them into video
signals, sent to EAOI and EHSI according to the modes selected by ECP.

- One FO bar command switch on the glareshield panel
The syst~m a~so comprises, for both pilots :
- One CRS/HDG panel for captain side used to select heading on both EHSI and
cou~e on left hand side EHSI.

- One ALTlCRS ptmel for FlO side used to se1ect attitude on AP/FD system and course
on right ~HJnd side EHSI.

.. One weather Rudar Control Panel used 10 select the range scale on EHSI. In arc
mod~. w~CllIwr radar Iflformalion rs displiiyed on EH SI (see 1.15.50).

...
M

I

CJ

I-CI

•
0(...
o
(E

SYMBOL
GENERATlON

n n
AHRS I AHI6 Z

ASCO .....~
INPUTIOUTPUT ~

CItT ~

t,_~_,

t 1
ADF I !'lAY 1

DATA IMJJT

t
......E 1

c

A

SGU
Each SGU comprises three main parts.

A Dala input
Part aCQuking data from attitude,
heading and navigation systems.

B - ASCB Input/Oulput
Part sending and receiving data from ~...
the ASC B bus, enabling exchange of I...
data with the other pilot's system. 0,

C - Svmbol Generation
Part generating tile pictu re sent to
CRTs.
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L!O.2 CONTROL~J

EADI
EAO I displ~vs shorL lI:mn ~r1forrn(lti on.

~--;:;:-- nc:::lt5"'..,.-:: . f'.Jl J...J.L: '.

~ ~(~ =ja@:Jl1J ~tiJ~I'l
oe; QL(' ~~~'-;~1J q 1:=1 I~,.

oL: . r. I (.on .....J "__ 'lI 0 =\
:: - - -~.!2![")o~t.,:~--...,.....-

G) Aircraft Symbol
Fixed svmbo~ of the i;Jircrafl. Aircraft pitch and ro~l attitudes are disp~aved bv the
relationship hetwccll this symbol and the movable horizon.
FD command bi:lfS t1ls 0 move in relati on to lhe a;rcr~ft symbol. i:wcord~llg to the FD
selected mode.

CD Roll attitude (white)
Dispiays -actuaTr01f iJttitude throug h a movable index and fixed scale reference
marks at 0, 10, 20, 3O. 45 and 60 degrees.

CD Horizon and pitch scafe
Both move wlth -respect to the aircraft symbol to display actual pitch and roll
attilud~. Sky lone is colored blue, earth zone brown. In case honlOn line goes oul
of view a blue or brown "eyebroW' is rlisplayed in the upper or lower section of the
sphere. Pitch sc ole is whitt! ilnd has reference marks at 5, 10, 15, 20, 30, 40 and
60 degrees nose up, and al 5, 10. 15, 20, 30, 45, and 60 degrees nose down.
Above 40° nose up and helow 30° nose down, red arrows come into view.

(0 Slip ind;cator
Provldes-the pirot with an indicati on of non coordtnated fligh l.

® AP MSG iJnflUllcialur
See chapt~r -; .04.1lf."

® Cross Switching annunciators
See sources switching paneL-

o Cross comparison
See chapter 1.10.30 P 12.
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I

<>

'12'...· " )-
Q "· ':11)""...
10>

~--- .-'rr

(i) Lateral ARM & CAPTURE
See ch~pter l04.1 O.

CD Vertical ARM 1 CA PTURE
See chapter' 1.0t i 0 ---

@ FHgM Dimcfor Command bars (magvl1la)
O~spll:JV computed commands to captuf8 and mRlntain a desired flight path. lhe
commands are satisfied by flying the aircraft symhol to the command bars.

@ Glides/ope and Localizer indication
. Deviation from ILS 9Iideslope in Indicated by an ind ex on a scale wh,ch is marked

bV dots.
. Deviation rrom localizer is indIcated by an inrlex on a scale whi ch is marked by

rlots.

Note: Indexes and scales are visibfe only when an liS frequency is selected on
.. . the related NAV control box.

@ DH in dicalion and annuncl alar._-----
- Displavs the selected decision height in feet lbluel. and the "'DW' letlers rn white.

When selected DH is set 10 zero, DH jnformatjon d~sappears from ~ADJ.

Maximum selectable Decision Heighl is 990 It.
When aircraft radiowaltitude reaches selected decision hei ght + 100 ft, a white
box appears near the radio aaitude infomlation on EADI.
When aircraft radio-altitude becomes lower than setected decis;on height. the
amber IfDH" symbol illuminates inside the white box.

@ Radio altitude indication
bJspTl::i-YSln b'ue' the radio-altaude and fn white the RA lellers. When radio· altitude
indication is not valid, this tnrormatton is replaced by ambt!r dClshes.
Range of readahle radio-alt~turle is from -- 20 ft to 2500 ft.
Above 2500 ft, radio alti tude information is not disp'ayed, See chapter 1.15.30.
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@ Marker beacon ;nformation
A- wtllTi-5-ox appears -below the glide slope dcvirltion scale as soon as a LOC
frequency is selected on the related NAV control box~

- OUTER MARKER: Detection of the Outer Marker causes a blue "0" La be
displayed insidf; the whrtc box.

- MiDDLE MARKER: Detection of the M1ddle Marker causes an amber .... M" to be
displayed inside the white box.

- INNER MARKER: Detection of the Inner Marker causes a white "Y' to be
rlisplayed inside tbe white box.

Note: When a VOR frvquency is selected no marker bDx is vis;ble. However, when
". a marker beacon is overflown, the marker box and ifldication appear

slntultaIlL'OlJS!Y.

§ FAST/SlOW iudicatar
Agre"en scale-6-n "left hand si de of the EADI in dicates the difference between speed
selected thanks 10 the :ipccd buy on the related airspeed rnd. and actual aircraft
speed. A white Index moves up (fAST) or down ~SLOW) according to the deviation.

DEVIATION > + 25 kts : index not v~slble

I- 25 kts > 0EVIATION > j. 15 kts : jndex holf vis~ble

F DEVIATION:o.- t 11 kts
o DEVIATION .-- f 5,5 kts

~~ CJ rJEVIATlON"" 0
<) DEVIATION - . -- 5.5 kts
S DEVIAr ION = - - 11 kts

__=oJ DEVIATION < - - 11 las : index rema.ns visible

@ E!~n~ar ~Y!1?~o!
ApPcilrs when rad io allitude becomes lower than 200 ft, and rises during the final
descent to reach the aircr~tt symbol at zero radio altitude.
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EHSI
EHSI displays long term information. They can he selected:
- in FUll mode
- in ARC mode
At power up, selected mode is FULL mode.

FUll MODE

-...,
<;J
..-·....
=
C!,
co.....
•
'"
•
.~

Go·..:...
<;J...

CD Lubber line (W/){ll!.)

Used to read ajrcraft magnetic heading on the white headi ng dial.

CD Selected hfJading bug (blue)

Is positioned around the rotating heading dial by the remote HUG knob. Selected
heading tS also displayed digitally in blue fC).
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(i) ~!(~ra!l sVtI!bol (whit~l

Is a stationll arv symbot of the aircraft.

CD CO!Jr~~ f!!,irtlt::r (Yl!/(ow)

Ind iCi:ll~s the course which is selected for the respective VOR/ILS. Sl!Iectl!d course
is (liso diplayed djgitally Wl In yellow numbers assocjCllcd with white CRS letters.

cD Course dDviapon (yeIiD~

The b'H illdic~tes deviation relalive 10 the course polnter. The sCi:3le is marked by
dots, The aircri:Jft symhal provi des the position relative to the intender! route.

CD TO/FROM annUflcial{Jf (Magl:..'nla)

An 3rrow helld ill lIH.~ EHSI center indicates whether lhe selected course will take
the aircraft 10 or from the station. The TO·FROM annunciator is not visIble during
loc aliler operation.

();, q~r1qJ.J~f!t? /nd;calrQ/~

Devitttion rrOIl1 ILS ylide slope is inrlicated by a whit~ index on a green scale wh~ch

is marked hy dots, Index and scale are visible only when ilO ILS frequency is
selected on tIle rcliJted NAV control box,

eD NAV sourct} amwnciatlOfJ (while)
--_. - --- ----

rdentifies the source which suppljcs the course deviation. When bo1h pifots arc
using the si:lme ::;ourcer the indication becomes amber.

G) Blue poinler (0)
---_. . ---
Indicates the bearing to a station selected bV N" 1 system (VOR 1 or AUF 1).
Selection is indicated in fAI,

@ Green pointer (0)

Indicates the hearing to a station selected by N° 2 system (VOR 2 or ADF 2~.

Selection is lndicated in ~ B).

@ Distance cOlmlor

The distance to the selected VOR/DME station is displuyed jn blue, with white NM
letters, 0ME "'HOlO" function is indicated bV an amber "H".

@ Ground s/!_ccd/Time to go annunciator

Ground spelld or Time to go to the st~tion are displayed in blue numbers and white
leiters, t.lcGording to the mode selected on EFIS control box.
These values (;In! compuled as a function of DME dist~mce.
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ARC MODE
In ARC mode. EHS' displays nonnal information, plus the following:

.~- ..,
~ 1).,-
"-

...
Q....
Co

'"
GSPD
390KTS

CD Qua9~~!!~~~ f!!!ading Scale

Heading is displayed on all arc showtng 45° either side of the actual heading.

CD f!Jfl!'tal Heading displa)'

Headiny is digilally indicated in white on top of the qUCldranlal hei:iding sClde.

CD Weatller radar annuncratar-- . __ . - _. --_._--

When the weather radar is in a mode other than OFF, the selected range scale is
displayed 10 while.

o Hea?in.E~!.ow

When heading bug is selected out of the heading scale, a small blue arrow shows
lhe shoru~Sl diruClion 10 turn Lo achit!vt! lh~ selecLl:!d he(;lding. This arrow also
appears in composite mode.

Note: 8fue and green pointers are not displayed when bearing to station sefected
by corresponding VOR or ADF are Dutside quadrantal heading scale.
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- From EHSi
- Selected hetlding
- Heading information (with digita:

display}
- Selected course
- VOR/lOC and glide deviation
- NAV source annunciation
-- VORIOME distance (only)
- TO/FROM indication

Information is displ~yed in the same way as in the normal configuratiQn. except:

COMPosnE MODE
After switching OFF one of the eRrs, following information are ret.ained on (he
rem(]IIIHlg one.

- From EAm
~ Alihude data
- VOR/LOC and ylide slope dev~ation

- Murker beacon ~nformatton

R~dio altitude .ami decision hetght
- FO bins
- Altittl de and In; adiny sOllrc~

an nllnciator

<:J
,-,
..,
""Q

=,
o,..,
..,

'.-
d"....
'"..

!. 6 :'.

CD Headmg SCare
Is linearly &spluyed al the bottom of attitude indicator.

0) He.,!~mIl digi(aj .pjspJal'
Is foc£lted between attitude indicator und heading scale.

CD Selected heading bug
Is 'locatcid6il ilnear-hcading scale, This hug .5 replaced by a small arrow when
selected out of the scal~.

o §ele,c.ted ~o.~{se point~r
)s representr;d by a small i:HrOW above the linet:lr heading SCClI~.

CD TO/FROM ilJdicafor
l's-w-ritten In-Tellers besJde tht:! selected caurs!:!,

® Headmg source cross-switching annunciator
Is located under sdccfed heading indicator:-
Note ,. When headiflg bug is selected our of the headilJg scale a smaJi bJue arrow
.-.-~ sflOws the shortesl direction to lum to achieve the selected heading.
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cnS1/HDG PANEL

....
<>
a
""....
e-

o,

C>

~.......

8j CAS 1

"* SPERRY

HOG

Ej--~)

(8)

CRS 2

~CI))
---.--/

CD CRS 1 knob

Selocts course on CAPT EHSI,

(2) HDG knob

Selects heading on both EHSL

All/CBS 2 PANEL

..
'"
<>-

CAS 2 knob
Selects course on F/0 EHSI,

FD BARS SW

....

..

.
~..
.......
'"..

FD BARS

OFF

FD BARS
OFF

The FD bars are operative and in view in accordance with FD logic.
The FD bars are deactivated and out of view.
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I
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0) FULUARCpb
Repetitive action on lhis pb alternately selects FU LL mode and ARC mode on EHSI.
At power up, FULL mode is automatically displayed.

o GSPOiTIG {2b
Repetitive actions on this pb alternately selects Groundspeed (GSPD) and Time to
go (TTG) on EHSI display. At power up, Groundspeed is displayed.
This pb is rnoperative in compOStte mode.

(2) ADf/DJMIDHiISI knobs
- Outer knob IAOI DIM} is used to selecl EADI ON/OFF and to set brightness.

Aulomatic selling is also performed when ambient brighness changes,
- Inner knob IDH TST) is used 10 set decision height from - 10 tQ 990 ft I

Depressing it enabl€s a test of the EFIS system and (ad10 alllmeter ;
R _ EFIS test is performed oilly on ground, aU faHure messages a~peal on EFIS.
R . Radio allfmeler test is performed in flight as well as on ground. RA lndicatlon
R displays 100 It on EADI.

CAUTION: In fiig:lt, the RA lest provides the radar with aWtude information
whrch trigger undue GPWS aler1s.

o HSILDIM!WXLDJM knobs
- Outer knob IHSI DIM) is used to select EHSI ON/OFF and to se1 brighlness.

Automatic setting is also performed when ambient brighness changes.
- Inner knob (WX DIMJ is used to seJecl ON/OFF weather radar traces, and to set

average brightness ill relaHon to othei lraces.

o NU 1 BRG {OJ seleclor
To selee! blue bearing pointer to VOA 1 or to ADF 1.
On OFF positlon, blue pointer disappears from EHSI.

o N° 2 BRG (O} $Jlief1Q!.
To select green bearing pointer to VOR 2 or to ADF 2.
On OFF posiUon I green poi nter djsappears from EH 81.
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SOURCES SWITCHING PANEL

- ._. --- --- --, --- -----

""- CAPT SWITCHING FlO SWITCHING..-Q
1;J

...: ....rr~oo VOR/IL.8 IOFISSG ATTA-wG l'OO,l1LS s=I9 50·-
~ ~ ~ ~ ~

-
~'"·.;- SYS1 ,

'"·0
t t c~J 1 4 1-•

~

'"' J· --,

"" ,"--,
l~) ( 1 ) (2"J (3)... ( 1 .J \,~)Co.... "-------' -----' '--.J

Each pilot may use a source switching panel to face a system failure
lAITITUOE/HEADING. VORIILS, SGUI by connecUng his screens to the other sjdc
source. Connection is indicated. Priority is always given to the captah

G) ATT/HDG Pb

Enables to use AHRS 2 lor AHRS 1) information.
When captain pb tS depressed "SYS 2" illuminates white on CAPT pb. "CAPT 2"
illuminates green on FlO ph.

On both EADl, amber annunctators remind both prlots that they are using th e same
AHRS source ~ATT2 and HDG21.

CD VOR/1LS EP.
Enab~es to use VOR/ILS 2 tor VOR/llS 11 information.
Respective annunciator {VOR 2, tLS 2 or VOR 1, ILS 1) illuminates amber on EHSI.
When captain ph is depressed, "SYS 2" dluminates white on CAPT pb, "CAPT 2"
illuminates green on FlO pb.

(i) SGU pb

Enable to use SGU '1 for SGU 1) information-
When captain pb is depressed. "SYS 2" iUuminates while on CAPT pb, "'CAPT 2H

illuminates green on FlO pb.

On both fADls, amber SG2 (or SG1) muminates top of the fAST/SLOW scale.
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EADVEHSI ALERTS
-- -

COMPAR ISON MESSAGES
Both AHRS und both ILS information are monitored by SGUs.. Caution messages are
displayed in case of dlsligreement and" EFIS CO MP" amber alert and single chime are
gl!ll~r(jted t)t the Siim e ti III e by the CCAS.

.,..

Q.
C>

""I
o

,-o
o

./ ('1')
LOC, ;....--L. !--'.__., i-G-S-----,-----::I::-------t.~-'

)-. - .~( HOG
~/ 2{) - - .- 2D",+- ATT ILS .. '~3~

SP~ .. / '0 _ .. 10 "v~ '4 o

u

_ I ~.~~:
L -----'---------:;:-- -~. 2 ),- ~ ,,~ .

C..J [I

s

200DH

CD HeadlfJg Comt:!a.rison Caulion McssC!.ye

When {he two AHRS are in diSagreement of 6(' or more and bank angle below 6",
amber HOG m€ssage is displayed. tf bank greater than 6Q alClrm lhreshold becomes
12".

CD AfWude _r;g~nparison ~~ution .¥essage

When the two AH RS disiigree (6 deg rees or more) on pitch information, amber PIT
message is displ£lVed.
When the two AHRS disagree (6 degrees or more) on roll information, amber ROL
message is displayed.
When the two AHRS disagree on both pitch and roll information, amber ATT
message is displayed.

CD JL.S compiJris.on ~~ulion Mess8ge~

When the [wo IlS disanree (0.6 degre~ or morel on lOC inlormation. amber LOC
message is displayed>
When the two ILS disag.ree (0.2 degree or moret on Glidll slope information, amber
GS m€ssagC' is displayed.
When the two ~lS disagree on bo!h loca~fl8r and glide sl({)e information, amber ILS
mess()ge is displayed.
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SOURCE FAILURE ALERTS
In case of CI source failure, the asscciated information immediatly disappear from both
CRTs. Failure message .s displayed instead.

00,.......,
·c:;>

·

CD Jnformation displayed on scales
A red cross llppears on the scale, indexes disappear.

CD information digitally displa Ved
Amber dashes"rePiace 'he lost ;nformation.

CD Other if/formation
Re{fmessage is displaved to advise the Grew of the infommtion loss.

EHSI SOURCE FAILURE ALERT
In case of a source failure, lhe associated 'nformatlon imrnediatlv disappears from
holh CRTs. Failure message is displayed instead,

"'"-0;

o
o
m·..,-'"·<>...·<:>
~·<>·......
a
II<

(3') (i";

'\'~\""JI
\ c " /

"~\-. .71 ~.'- \Of

o -~ h ......--:.- Ie>
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'I/OR2 'I (,i

l
l"I" GSPO

'f 1m ~, t~
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G) Information (ji~plafe~ on scales

A red cross appears on the seal e, ind exes disappear.

eD ~nformation diglt~-"V displayed

Amber dashes repb:lce thH lost information.

CD Otlrer in{ormEJlion

Red messtlge is displayed to advise the crew of (he 'lOformati on loss.

o Pointers
- - --

In case of QSSOCii;dcd NAV source f(tilurc, pointer disappears, no flag is visible.

SGU FAILURE ALERT
Depending on to the failed part of the SGU lsee page 1), lJ faijure messagl:! is possibly
displayerl.

0) nit' or "8" part (allure, part C still operative
---------

All information disiJppcars from both tAOI and EHSL On both CRTs. a red cross
appei:Jrs, with CI red "SG FAI L" messtlye.

' .

<:>,
<:J,.,.
<:l
~..-,
CJ

. -
" 1 -'i-- -----...

/
/'

Note: In case of ,.A" or" B" part loss, data only acquired by one SGU (DM£, ADF. NAVj
will be lost and remain lmrecoverabfc on the other pilot's system.

Q) "C' P~rJ. jnopcr(Jliv~

Both CRls are dark without any failure message,
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EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(CIB) {e/B)

SGU 1 Power supply
~

- Nil -

} DC STBY BUS
ALI switching (on overhead pane' EFIS SG 1)
indication ,
CAPT EADl DC STBY BUS - Nil ~

(on overhead panel EADI)

CAPT EHSI DC STBY BUS - Nil-
{on overhead panel EHSI)

SGU 1 NAV Reference }CRS1/HDG panel - Nd - 26 VAG STBY BUS
RMI2 (on overhead panel RMI)

SGU 2 power supply ... - Nil -
I DC BUS 2)

ALT switching I (on overhead pane! EFIS SG 2)
indication J

FlO EAOI DC BUS 2 - Nil -
(on overhead panel EADI)

FlO EHSI DC BUS 2 - Nil -
(on overhead panel EHSI)

SGU 2 NAV Reference
,

ALT/CRS 2 panel 26 VAC BUS 2
CAS 1/HDG panet > - Nil - (on overhead panel AMI}
(HOG 2 reference) t

AMI1 ~
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30.4 SCHEMATI~

CAPT.SOE Pro SIDE

SECONDARY DlSPlA..-

CRS1JHOG
CAS 9a. 1 PANe..

r HOO 1 i ] sa
- - --- ------,

L
<:>
o
d;

I...
.

Q....
I;>

-o
~ INPuT 5alSOAS INPUTS

'MF NAV,1 VHF NAV..2
OM!: , ~THEA FIADNl: DUE '2
ADF 1 NJF:2

RADlOfAL.T SPO DEV RADIO "..T SPO.EV.

r:::;t~·-:r~, .. r ......... 7., .". h. -. r", r ~ ... 'i' .... , ..'. ."','.....'i,. SVSTEN ASC8. r", r·1"'· - - ... ,.-:bu't!.~..,:::.:=~¥~ 1
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1"_~O.1 DESC:~TpTI~~ J
Each pilot js provided with an electronFc clock. The clocks display:
- time
- elapsed bme
- chronometer informatton

For each clock, an internal battery maintains the time counter functfon when the
aircraft is deenergized.

CD Hours PQj,~t"~,-(!!mPj

o Minutes pointer (time)

(i) Second pointer (chronoj
POinter makes "one" n~vo"lut,oll per minutl! when chronometer is act5vated.

CD Minutes pointer (chrono)
Pointermakes one revolution per hour when chronometer is activated.

CD Revolving bezel
fridicates erap'Scd time from start mark

CD Time knob
Puilthen"rotate knob to set time,

0) C11f01wmctcr pb
Depress Ol1ce to sttu1

once 10 stop
once to reset

(i) Revolving bezel knob
Rotate knob to set start mark with revolving bl:!lel.
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EQUlPMENT DC BUS SUPPLY AC BUS SUPPLY
(C/B) (C/B~

CAPT dock DC EMER BUS -. Nil -~

(m overhead panel CAPT)
FlO clock DC BUS 2 - Nil -

(on overhead panel FlO)
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, 50.1 DESCRIPTI~

The aircraft is equipped with

a cockpit voice recorder (eVR). and
- a digrtal fligth data recorder (OFDR~

The recorders (jfe automati caUy energized as soon as the aircraft is on its own
electrical suppfy and are switched off automallcally ten minutes after engines cut.
When the aircraft is on external power.; recorders are off until one eng~ne is started.
They can be energtled by selecting ON the RCDR pb. and deenergized by pushing the
RESET pb.
Each recordt:!r is equipped with an underwater acoustic beacon which is used to
locate the recorder in the event of an aircraft accident over the sea. The beacons
actuate immediately upon immersion. They should transmit a signal on 37.5 KHZ for
30 days. Th8 detection range is 3.5 km j4000 yards~,

eVR
All crew communicati ons transmitted through the RCAU are recorded.
In i:Iddition. a eVR microphonll localed below the overhead parlel, acquir~s cockpit
conversClli on and itU ral alerts for recording. Cabin crew announcements are also
record~d.

Only the last 30 minutes of recording arc retained. AU recordi ng may be erased by
pressing ERASE pb provided the ai rcraft is on the ground an d the parking brake is set.

DFDR
Various aircraft parameters are sent to a Flight Data Acquisition Unit (fOAU) which
converts them into di gitat data.
The FDAU also receives data from a F'ight Data Entry P'dnel (FO FP~ located on the
pedestal.
The data are recorded by the DFDR which stores them on a magnetfc tape. The 25
last hours of mght are retained.
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I 50.2 CONTROLS I
FLIGHT DATA ENTRY PA NEL iEDEPl
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Date and time may be displayed and selected through the UPDATE pb (2)
(successive pressuresl and the Data entry panel0 (except when 8and 9position of
tts first left lhumbwheel is selected).

o Data entrv paf)~l
Enables (through 4lhumbwheels) 10 insert different data: hour, minuteSt month, day,
year, fHgh! number and maintenance data.

o UPDATEpb
Data djsplayed are updated as following:
- firs! left thumbwheel of Dala entry panel must be on 9 position.
• Flfst sequence: hours and minutes

- UPDATE po depr2ssed, the disp~ay flashes
- insert how and minutes on data entry panel
- UPDATE pb depressed, correction is taken into account and is displayed for 5

seconds. The following sequence must be initfated during these 5 seconds.
• Second sequence: month and day

Repeat first sequence and insert month and day.
• Third sequence: year.

Repeat fi rst seq uence and lnsert year.
Note: Once data are inserted, reset Ihe flight number on data entry panef.o Events..J21l.
When momentarily depressed, the tape records are marked to identify a special
event.o STATUS FDAUJighl

f7'\ illuminates amber when the FDAU is failed.
\V STATUS SYST light

H1uminates amber when:
-the DFDR is failed, or
-the DFDR or QAR (it insta~led) eieclrica~ power is lost, or
- QAR (if installedj aO% ful~.

'"..

R
R
R
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COCKPIT VOICE RECORDER PANEL

/" ....~
"" I 'v'
"" \..--e-
o...
'"Qo

0 (2;-.
0-....
•r;:>-,
-
0

""IL
0.,

fOC~PTT VDlcr ~ECORD[~

CD Monitor indo

For test only. Movuruelll or pOinter in the whttc band indicates all channels are
operative.

CD TEST ph

When depressed and hetri, the Lest circuit is Be tivated :
- the pointer moves to a location between graduations 8 ami 10
- if a headset is plugged into the jack, the 600Hz signal will be heard.

CD E~ASE pb

Provides fast erasure of tape recordrngs when the landing gear shock ahsorbers are
compressed and parking brake is set (depress for 2 seconds to completly erasel,
During erasure. a 400 Hz audio s,gnal can be heard in the headset.

CD HEADSET jack

When headset is plugged into the jack:
- cockpit sounds picked up by the microphone arc audible
- test tone ~ saudi ble when TEST pb is depressed
- erase tone is iJudihle when ERASE pb is depressed

® .Mic!opllOlle

Picks up cockpit conversations and alert sounds.
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RECORD PANEL
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G) RCDR pb

When depressed. both cockpit voice recorder and digitaf flight dala recorder are
energized ~manllal model. ON It illuminates bfue.

CD RESET pb

When depressed, inhibits recording in the mcmU(:f1 mode.

l~- 50~ ELECTR ICAL SUPPLY J

EQUIPMENT DC BUS SUPPLY AC BUS SU PPLY
[C/B~ (C/B)

FDAU power supply DC EMER BUS 115 VAC STBY BUS
OfDR power supply ~on overhead panel FDAU DFORl (on overhead panel DFDR)

Recorder -Nil- 26 VAC STBY BUS
svnchroniler (on overhead panel SYNC)
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I '0.1 DESCRIPTION]

The fuel system includes:

- two tanks WJlh one eloctrical pump and one jet pump is e(lch lank
- the vent system
.. the fuel quanti tv indicaiing system
- the refueVdefucl system with associated controls and indo

\1v

'"...
<[.-...
'">
'"

o.
""...
'='...

___ ACCESS REFUEUNG

OVERWING j DOORSa ~ PANEL
REFUELJNG CAP I I OVERWING,. JL..~-1tCJ' t REFUElJt-IG CAP

(:-f;o-~~~~ Rl Ji -:-~-~r~--3
VE~J- -t- . /1 (\ i':

l
--\~--- \\-V~~T SURGE

SURGE TANK I / // \ \. TANK
I )1/ I \ RH

LH wtNG TANK / I REFUEL '\ WING TANK;./ \1 DEFUEl \
FEEDER I CONNECTOR \

COMPARTMENT REFUEUNG
. POINT

TANKS
The fuel IS stored in two tanks, one in each wing, formed as an integral part 01 the
wing structure. The maximum fuel capacity is :

per tank to~al

Volumo 3185 I 1840 US gall 6370 l (1680 US gal)

Wetght (density O,7B5l 2500 kg 1551 2 Ibs) 5000 kg ~ 11 025 ~bs~

An oddiilonal volume in each tank allows a 2 % thennal expanston of fuel without
spilltlge.
Each tank is equipped with two access doors located on the upper wing skjn at each
tank extremity to provide access to the inledor and to essential equ~pment.

Water dminage is provided at the Jow pOfnts of each tank and can be performed up
to 3° yround slope.
A temperature measuring device is installed in the left feeder compartment.
Tpm[mr;;,)lm~ ~s r1i~nl<l\Jp.d on thp. nilnt OfU1P.1
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VENT SYSTEM

TANKS
The vent system ensures positive pressure in the who1e flight envelope. Each fuel tank
is air vented via an individual vent duct and a vent float valve to a 100 I surge tank
locilted in the ouler sue Lion of the wing. The surge tank is connected to the
atmosphere via a flush NACA inlet and is rlesigned to avoid icing obstructions. Fuel
collected ill the surge lank is directed back to the wing tank via the vent duct.
The vent system ~Iso provides protection for lhe tanks in the event of accidental
spillage during reruel ing,

WING CENTER BOX
The WI ng center box over the fuselage do~s nat store any fuel and is crossed by two
fuel pipes ror cross engine fe~d and tanks refueling. To prevent fuel vapor
concentration, Lhe bm: is venlcd and drained.

~,
I
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ENGI NE FE ED lSee schematic p 13/14)

In normal conditions, each engine is supplied from its assoc~ated wing tank. Fuel
flow/fuel used indo allow the crew to monitor fuel consumption for each enginE!.
Each tank is fit ted with a 200 I feeder compartment always futl of fuel protecttng the
engine feed system against negative or lateral load factors. In the feeder
compLlrtment. an electrical pump an d a jet pump are inslolled. The jet pump is
activated by HP fuel from the engine HMU and is controlled by a moHve now valve.

NO~f!.' Each eiec/deal pump ;s able to supply one engine in the whole Fright envelope.

In normal operation, the electrical pump is only used to start Ihe engine. After start,
jet pump takes over automatically.
If iet jump pressure drops below 350 mbar ~5 PS~). the electrical pump tS
automat~cally activated to supply the engine.
A crO$sfecd valve, controlled by an electricallv operated aclLmlor, altows both engines
to be fed from one side or one engine to be fed by either tank, allowlng control or an
unbal ancc ~ituaHon.

When the crossfeed valve is open, a b1ue "F UE L X FE ED" light comes 011 memo panel
In this case, the two elcctri cat pumps are automctticC:llly Glctu Cited. Ifs possible to use
only one fuel tank by switching off the opposite pump pb.
At the fue~ outlet of each 1ank a fuel lP valve, controlled bV the associated fire handle,
is instaUed.
When low level is reached in one tank, its e1cctncal pump is automatically acruated
(~ , 60 kg remaining fuel in the tank~.
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QUANTITY INDICATING
The fuel tank capacity measurement system is such that Ehe figures appear in terms
of weight. The system is hased on the fundamental relationship oetween lhe dielectric
constant of the fue~ and its density. to obta~n a signal proportional to the mass of fuel
in the lanks from i:l number of capacitance probes installed in the tanks.
Six probes are posilionned ~ n each tank and are electrically connected to (he cockpit
fuel quantity indo Botti fuel qUC:lutily indic(;illng channels (one per tank} are
independent. The fuel quantity indo contains two digital displays showing the fuel
m4:JSS in each of the two tanks. The accuracy on the total fuel indication. on ground,
with attitude within 3° and + , a of Pilch amI i 2" of RoU is :

± 1% of rull sCille near lero level
! 3% of rull scale al ru!l level

For all other ground and flight condItions. outside this envelope ~pitch ami rolll
accuracy of fuel indications will be degraded.
To enable the tanks content to be determined on the £round in case of quantity
indicating system failur~, two magnetic level indicators are mounted tn each tank
through the lower wing skin. Tables allow these readings to he converter! ipto units
of fuel mass with correctlons made for aircraft attitude .and ruel density (R€fer to
chapter 2.06'.
Actual magnetic indicCitors marking is in em of fuel in the tank.

REFUEl/DEFUEL SYSTEM
_.- ------ ----

AIl refueling op~ralions are controlled from the refueling panel installed in the RH main
landing gear faIring.
Complete refuetlng ci::In be achieved ill about 16 mn through the single refueling
connector which is Jocaled in the rear part of the RH main landing gear fairing. Both
win g tanks can be n:!fue~ed with a refueli ng flow of about 24 m3!h (l06 US gaJ/mnl
with a maximum refueling pressure of 3.5 bars (50 PSI}.
From the valve outlet, the fut!1 is distributed by pjp~ to diUusers which allow the tuel
to enter the tank without surging.
High level detecti on com prises two different controls :
In normal operatlon, the hrgh level detection is achieved by the FOl System. When the
high level lank quantlty is reached (2500 kgl!)51 0 Ib), the associated tank refuel valve
is shut.
In case of FQI detection fai lure, the high level detection is achieved by a level sensor
installed at the bottom 01 each surge tan k.
When this leve~ sensor ~s actrvated (3185 V840 us gal), the associated high revel light
~s illuminated on the refuel panel and the corresponding refuel valve is shut
The wing tanks call also be refueled hy grav~ty via one top of wing filler CAP per tank.
The system may be used to detuel the aircraft by applyiny a 0.77 bar (11 psn suction
to th~ connector and opening the tank refuel valves.
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I 10.2 CONTROLS I
FUEL PANEL
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8 PUMPpb
Conlro~s electrical pump and jet pump motlve flow valve in each tank,
PB pressed in :

• When jet pump delivery low pressure is detected (engine not running or jet
pump pressure drop) :
• elec1rical pump is automatically activated,
• lei pump motive flow valve is controlled open but will remain closed until a

5uHicien! pressure is available.
• 30 seconds after HP luel pressure is available and normal jet pump functioning

fS sensed by the 600 mbar (B.5 PSI} pressure switch, electrical pump is
automatically swi1ched off.

RUN lHuminates green when electrical pump is aC1ivated.
OFF (p,b. released) electr~cal pump is deactivated, je~ pump motive flow valve is

controlled close<:!. OFF It illuminates white.o LP VALVE position indo
The position of the fuel LP valve is displayed. Each valve ~s controlled by its
associated ffre handle.
IN LINE Flow bar illuminates green. The va~ve is open.
CROSS LINE The valve is closed, lIow bar illuminates green and crosses the

system flow line,
Note: During transient phases (opening or closing), iJow bars are extinguished.

0) FEED LQ PR Imht
The light illuminates amber and the CCAS is activaled when the fuel delivery
pressure drops below 300 mbar (4 PSI). This indicates pump faHure Of fuel
starva!ion.o XFEEDpb
Controls the operation of the fuel crossfeed valve.
IN LINE (pb pressed in) The flow bar illuminates green in Ilne. The valve is

open.
Both electrical pumps are aU10matically actuated.

CROSS LI NE lpb ~eleased) The flow bar illuminates green and crosses the
sys1em flow line. The valve IS closed.

f:'J.QJe: During transient phases (opening or closing), flow bar is extinguished.
Permanent extinguishing of both bars indicates a valve fault.

(5) TANK FUEL TEMP. IND. (ef descflDtion 07)
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o FUELJJ TV indications
Fuel quanlity ~n each tank is disp'ayed in kg.o Testpb
Pressing the lest button win chock both measurement channels and, if the
functioning lS normal, display all a's,
At the same lime, CCAS is activated, Me flashes amber, SC is heard.

(] LO LVL amber fights
Each light illuminates amber and the CCAS is activated when quantity of the
concerned display becomes lower than 160 kg ; in addition, lhe corresponding
eleclrical pump is automatically actuated.

FF/FU IND.
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'"I........,.
I
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A fuel flow/fuel used ind. is provided for each engine.
(2) EF indication

The mass fuel flow to the engine is indicated by a Doin~er on a scale graduated in
kgfh X 100

R 0 FU counter
On the digital read oul, fuel used is indicated in kg. This value is computed by
integral ion of the fuel flow parameter.

(2) FU reset knob
The fuel used counter is reset to 0 by pu~ling associated indo reset knob.
t':JQM.: All the digits (on the FU counter as well as on the FUEL Qry ind.) may be

tested by the overhead panel ANN LIGHT 5witch on TEST position.
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lUuminates bjue on memo panel when the crossfeed valve is selected open.
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A temperalure measuring device is installed [n the left feeder compartment.
Temperature is displayed on the center instrument panel.
FUEL TEM~ND

1'--".--"
.lr-· .. · .. I .... I

FUEL lJ'

FUEL TEMP indication
Fuel temperature is displayed.

R Yellow sector - 54 '-' C to 0" C
A Green sector 0" eta 50"C
R Yellow sec10r ; 50 C C to 5r C

Red dash : -54:>C and + 5r'C

FUEL CLOG LIGHT

I FUE L* CLOG I
Light illuminates amber when fuel pressure loss ~n 1he corresponding HP pump fuel filler
exceeds 45 PSl 1 Indicating lhat lhe hlter is blocked and by passed.
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CD FQJ TEST ph
Pr~-ssfrig -i~e test button wiU check both measurement channe~s and j rf the
rUllClionfng is normat display atJ 8's on the FUEL OTY ind. on the refueling panel as
well as in the cockpit. It will also shut the refuel valves. sim ulati ng a maxF level in
bolh tanks, This test actjvates the CeAS.

(i) HIGH LEVEL light

The light illuminates ilmber when the high level sensor is submerged (maximum
refueling quantity reached), The corresponding refuel valve closes automatically.

CD R~fl.!~L _I(ALVES p~s;ti~~ jig!'!
The light illuminates hlue when the refuel valve is open. They extinguish during the
fud circuit test, rndicating the valves have dosed.
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CD REFUEL ¥A~VE$ switclws

Contro~ the operation of the valves for each tank. They are guarded at NORM.
NORM Valves are controlled by automilt~c fuelfng logic, dependrng on positi on of

the mode selector switch and quantity preselection. Va'ves close
automaticaUy when high levc~ is detected by the FQ!.

OPEN Valves open when the mode seteclor switch is ~n the refuel or defuel
posibon and the high level sensor is not submerged.

SHUT Valves close regardiess of the mode selectDr switch posrtion.

W SELECTED Dry indo

The Quanhty for autom atic refueling is controlled by the setting of the preselector,
The counter displays the preselected total fuet qwmtity.

o FUEL aTY iorl,
- -- - - --

This indo hils the same prcsent<Jtion as the one used in the cockpit.
CAUTION: WClit ind~cators are stabi'iled before takin 9 into account fuc1 quantity

in dieations.

CD Mode seloctor switclws

Controls the operating mode for automatic fueling and the actIvation of REFUEL
VALVES sw~tches for manual operation.
OFF Refuel valves are closed, switches are not r:tctivated.
REFUEL Refuel valves may be operated by auto refueling logic (REFUEL VALVES

swi tches on NORM) or manual refueli ng operation.
OEFUEL Refuel valves may be operi:lled by manual defuel;ng operalion. With the

mode selector in DEFUEL position and REFUEL VALVES tn the OPEN
position, HI! Jever protecti ons are inhibiterl.

C!) SURGE VALVE

Provides air vent of the refuel line during suction draining of this line.
OPEN The surge valve opens. Mode Selector switch must be in OFF position
SHUT The surge valve is closed.
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[1D~3 ELECTRICAL SU_PPl~/~VSTEM MONITORING

ELECTRICAL SUPPLY
-----------

EQUJPMENT DC BUS SUPPLY
(C/Bl

ENG 1
Electrical pump DC ESS BUS

(on lateral panel ElEC PUMP)

Pressure sw controlling DC ESS BUS
elec lrical pump (on lateral panel ell t1nd CAUTION)
(jclivation! dis ac Livi::Ilioll
aCId motive flow vi..Ilvu
op€rljng/dosur~

- Fuet feed pressure sw

Fuel LP Valve • DC BUS 1
ton lateral panel MOTOR 1)

" DC EMER BUS
(on lateral panel MOTOA 2)

Fuel LP valve position indo DC EMEA BUS
Ion laterai panel IND)

fF/FU indo DC BUS 1
(on lateral panel FUEL FLOW FU EL USEDI

ENG 2
Electrlcal pump DC ESS BUS

Ion lateral panel ELEC PUMP}

- Pressure sw controlri ng DC ESS BUS
electrical pump ~on lateral panel ell and CAUTION~

activation! dtsactivation
and motive flow valve
openjng/c1 osure

. Fuel feed pressure sw
.~ INO

Fuel LP valve " DC BUS 2
(on lateral panel MOTOR 1)

'" DC EMER BUS
~on lateral pane~ MOTOR 2)

Fuel LP vLllve posil~on ind, DC EMER BUS
'on IBler111 panel INO)

FFjFU ind. DC BUS 2
(on fateral paner FUEL FLOW FUEL USED~
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EQUIPMENT DC BUS SUPPLY
(C/B)

Refue' valves h~gh level GNO HDLG BUS
detection System ~ on lateral panel FU ELiN GCll and INO}

Left quantity indo "* DC ESS BUS
(on latera~ panet l TANK)

Atght quan tity ind, * DC ESS BUS
'on lateral panel RTANK)

Crossfeed valve OC [SS BUS
(on lateral panel X FEEO ~

Tank fu c~ temperature DC BUS 1
indicator (on lateral pi:lnel)

~ Left and rigM cockpit quantity ind;c81Ors w;U be supplied IJV GND HDLG BUS on
ground for airplane servicing, when battery is off and re.fut!l door open.

SYSTEM MONITO RI NG
The fotlowing conditi ons are monitored bV vfsual and aural alerts ;
- Engine feed low pressure (below 300 mbar!4 PS I~

.. Sue FfED LO PR praced Ur£! in ch apter 2.05,03.
. Fuel tank low level (below 160 kg/352 Lbs)

• Sec FU EL LO LVL procedure in chapter 2.05.03.
-- Jet pump pressure drop (below 350 mbar/5 PS I)

• this cond iti on js monitored only by visual alert. RUN green light iUuminates on
overhead pLJncL

~L~_TE_~Al MAINTENANCE PANEL I

Th e right srde main tcnance paner includes a readout display for Failures of systems
Hnked to the MFe (refer to 1.01.10/1 0,5). It can be used to test feeder jet pumps
funcboniny,
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r10.1 DESC.~~.!ION ~ ~See schematic p 7/8)

Th e aircraft has two hydraulic systems, rlesignated bill e (,·nd gree~ L

Th e common hydraulic tank is located in the hydraulic bay (LH landrng gear fai ring).

NORMAL. FIWNG lEVEL
8.3$ L (2.4T US GAL}

ALERT LElJEl
2.5 L (0.87 us GALl

GREEN

COMPARTMENT
4 l. (1.00 GAL)

BLUE

COMPARTMENT
.4 L. (1-06 GA/...)

/ • - DIRECT AEAOrNG QUANTITY GAUGE

/

TOTAL FLUID VOLUME j -fr~-- -- -- -- --9.6 L (2.54 US OM.) . ~ \

< M'N'''U'' AWNG lEVEL l -- )) ---------
~ ".5 l (2.2:5 US OAq I- <.....---~</ - - - - - - - - .

~ I
o
'0·o
•....·-o·..;....

'='....

nw lank is a direct air-fluid contacl type and fS not r>ressllrited. A compartment baffle
ensures ftuid cllltisplashing and limits fluid foaming.
A direct rearling quantity gauge is located on the tank. A low revel alert is provided
for eLtch compartment when quantity drops below 2.5 I (0.67 USgal).

POWER GENERATION
Each system is pressuriZC!d by an ACW electric moto r ddVefi pump. Dfdlivery pressure
of each pump is displayed. Normal operating press ure is 3000 PSI (206.9 bars), The
blue circuit is also fitled with an auxiliary DC motor driven pump.
Each system is proviot!d with a 0.2 I (0.05 USg al ~ power accumu'ator installed in the
Ilydraulic bay. They damp pump deHv~ry pulsations and any pressure surges an d
compensate for pump response hme tn the event of high output demand.
On the ground, when no electrical power is avaifable. hyd raulic power may be
generat~d by a hydraulic ground power unit. through a ground conrlector located in
the hyd raulic bay. A ground switch on the pedestal enables to energize the auxiliary
pu mp even when no clcc trtcal power is avai lable.
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USERS

'" The blue system supplies:
- wing flaps extension/retraction:

> four win 9 flClp actuati ng hydraulic Jacks.
- spoilers ~

, two spoilers actuating hydraulic jacks.

~ nose wheel steering:
· one steering hydrau lie lack.
propciler hrake for 1he RH engine.

- emergency and parking brak'ng for the four ma~n land~ng gear wheels through a
specific accumulator with separale pressure indo

.. The green system supplies :
- landing gear extension/retraction:

· three landing gear actuating hydraulic jacks
· three landin9 year uplock release actuators
· three landing !lear downlock release actuators.
· norm al braking tor the four main landing gear wheets,

In case of hydraulic pump faHure, the associated system users may be supplied by the
other pump by openj ng the crossfeed valve.
Note: In case of LO LEVEL alert, crass feed vaJve .

- is inhibited to ·'pen
- closes aUlo/na~jcaJ!y ;( it was in open position
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! 10.2 CONTROLS I
HYD PWR PANEL
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(i) Main pumps pbs
Control aclivation/deactivation of ACW electric molar driven pumps.
pb pressed in pump is energized
OFF (ph released) pump is deacHvated, OFF 11 iHumlnates white.
LO PR The light illuminates amber and the CCAS is activated through the

MFC when the associaled pump delivered tfuid pressure drops
be~ow 1500 PSI (1 03,5 bars~.

CD AuxtriafJ!J2umD Qb
Controls operating mode of DC auxiHary pump.
AUTO lpb pressed in) pump runs as soon as the following conditions are met:

- ACW bl ue pump pressure below 1500 P81 and,
- propeller brake released and,
- gear handle selected DOWN and,
- at least one engine running

OFF (pb released) ; auxiliary pump is deactivated, OFF iIIum,nates while.
lO PR Ihe light illuminates amber and CCAS IS acttvated when auxiliary pump

outle1 presSl;re IS detected lower than 1500 PSI and functioning
conditions are met.

(2) XFEEDpQ
Controls opening and closure of lhe crossfead valve.
pb released crossfeed valve is c~osed. Both hydraJlic circuits are separated.
ON (pb pressed in) crossfeed valve is selected open. Bolh hydraulic

R circuits are connected. ON It illumina~es whlte.o OVljJ_l1
The It illuminates amber and Ihe CCAS is activated when pump case dra~n line
overheat is detected (T > 121 0 Cf250Q F)o LO LEVEL Ii
The !t illuminates amber and the CCAS is aclivated when associated tank
compartment fluid quantity drops below 2.5 I (0.67 USgal). The XFEED
aUlomaticaHy closes,
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CD HYD SYST mrl.

Displays lhc blue and green system pressure in the delivery line. Pressure indication
is PSI X 1000. Normal values arc 3000 PSI. Red dots indtcate alert thresholds.

CD BRAKE ACCU Ind._...... . ----
Displays the brake accumulator pressure in the blue system. available for
emergency and parkiny braking if Pressure > 1600 PSI. Pressure indication is PSt
X 1000, Normal vCllm~ is 3000 PSI.
Note " • III the event of electric failure, the pointers move to O.

• Gas pressure gauges are illstalled in the hydraufic bay for each
accumulator (one per system + emergency and parking braking). They
may be lIsed on graund, when alrer8'l is nor powered, to check the
accumulator charge.
Gas pressure of each accumufator is 150D PSI.

AUX PUMP PEDESTAL SWITCH

AUX HYD
PUMP

(~

"'"'"
""C>...,
v-

'"<..>.
a..., ~
~

o ~ j
Q:" ~ - --

When used, this switch:
• energilcs far 30 seconds the auxiliary DC hydraulic pump provided:

- GND HDLG BUS under power (Models 101, 201, 211 onlyl.
- other auxl Hary pump operation conditions are not met.

• supplies power to the pressure indicators. enabttng to check hydraulic pressures.
CAUTION: This switch operates even when batteries master switch is selected

"0FF" . Intensive use could discharge the main battery.
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[10~ ELECTRICAL S~PPlY~MFC l~GIC/SYSTEM MONITORING -:

ELECTRICAL SUPPLY

MODEL EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
(CIB~ ~C/B~

ALL Blue pump lJower - Nil ~ ACW BUS 1
lon lareral panel

BLU E HYO rUMP~

Blue pump control DC EMER BUS - Nil-
(on lateral panet PU MP CTLl

Blue system alert DC EMER BUS - Nil-
(on lateral panel ALERT)

Green pump power - Nil- ACW BUS 2
(on lateral panel

GREEN HYD PU MP)
Grt:!en lJum p control DC ESS BUS - Nil·-

(on lateral panel PU MP GT L)
Green syslern alert DC EMER BUS - Nil ~

~on latefal panel AlERTI
Auxiriary pump pow~r DC BUS 2 - Nil-

(on lateral parlel AUX HYD
PUMP NORM PWR SPl Yl

HOT MAIN BAT BUS
(Dn latem~ panel AUX HYD
PUMP GND PWA SUPPLY)

Pressure ind, DC STBY BUS - NiI-
fon lale~al panel PRESS INO)

XFEED v(Jlvc DC STBY BUS - Nil-
(on lateral panel XFEED)

102 Auxiliary pump control DC BUS 2 Nil -
207 ~on I(Ilmal panel HVD PVvR
212 AUX PUMP CTL INO NORM)
212 A HOT MA~N BAl BUS

{on Iatoml panel HYD PWR
AUX PUMP CTllND GND)

101 Auxiliary pump control DC BUS 2 - Nil -
201 (on laleral panef INO PWR
211 AUX PUMP ell iND NORM~

GND HDLG XfR BUS
(on lateral pane{ HYD PWR
AUX PUMP ell lND GNO)
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MFC LOGIC
--------

See chapter 1. 01.

SYSTEM MONITORING
------- - - - --

The following conditions am monHored by v.sual and (;lured alerts;
- Tank. compartment fju:d quanttty bf.!low 2.5 1(0.67 US gal),

. Sec HYD TK COMPT LO LEVEL procedure ,n chapter 2.05.05.
- Pump delivery pressure below 1500 PSI (103.5 bar)

, See HYD LO PR/HYD OVHT procedure in chapter 2.05.05.
~ Pump case drffin line temperature above 121 ac (250t;tF)

. Sec HYD LO PR/HYD OVHT procedure ,n chapter 2.05.05.
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10.4 SCHEMATIC I
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1.13.00 CONTENTS

1.13.10 GENERAL

1.13.20 ANTI ICING ADVISORY SYSTEM

20.1 DESCRIPTION

20.2 CONTROLS

20.3 ELECTRICAL SUPPLY/SYSTEM MONITORING

1.13.30 ENGINE AND WING PROTECTION

30,1 DESCRiPTION

30.2 CONTROLS

30.3 ELECTRrCAL SUPPlY/MFC lOG~C/SYSTEM MONITORING

30.4 SCHEMATIC

1.13.40 PROPELLER ANTI ICING

40.1 DESCRIPTION

40.2 CONTROLS

40.3 ELECTR1CAl SUPPLY/MFC LOGIC/SYSTEM MONITORING

40.4 LAT EA AL MAtNTENANCE PAN tL

1.13.50 WINDOW HEAT

50.1 DESCRIPTiON

50.2 CONTROLS

50.3 ELECTRICAL SUPPLY/MFC LOGIC/SYSTEM MONITORING

50.4 l AT FR AL MA~NTENANCE PANa
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Th e ice and raj n protecti on system permits aircran operation in various environmental
conditjons and, in particular, in icing situations,
An lee detector, located Dn the lch wrng leading edge and connected lo the eCAS,
monitors ice ~ccretion.

Aircraft ice protection is provided by :
a pneumatic system operating on arcus of the ojrfmme :

· oulefj center cmd inner wi ng leadin 9 edges
· horizontal la~lplane lead ing edges
· engine air intakes and gas paths,

.. e~ectrkal heati ng of :
, propeller blades
· win dshie!ds
· probes
, flight control horns

For the pneumatic system, the engines supply bleed arr through the lH and RH de lcf:J
valves regardless of the engine bleed vatves position.
For e-lectrical heating, the power js supplied primarily by AC wild clirrent.
RiJfll removal from the front windshields is achieved by windshidd wipers.
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[" -20~DESCR·IPTION l
An anti icing advisory syst~m (AAS) is installed.

lhe AAS system tncludes :
- An ice detector
- All icing t:!vidence probe
- Three lights in the cockpit

• icing (am!ler~ and ICjNG ADA (greenllights on central panel
• DE ICING blue light an memo panel

This system has been designed to alert the crew 011 the correct procedures to be
C1pplied when flying in icing conditions:
~ Increase or minimum mant:!uver/operatiny speeds + seleclton of anti-icing
"" Selection of the dejcin~ system at first indication of ice accretion
- Switching the deicing system OFF when icc docs not build up any more on lhe

airfrarm~,

ICE DETECTOR
The ice detector, located under the left wing, ~lcrts the crew as soon as i:md as long
as ice accret~on is sensed by the probe.
Alert is generated by the amber ICING light on tnc ccntr()~ p\:Incl.

The system is self tested constantly, and any faIlure generates a FAULT light
illuminatioll with s;ngle chime.
Detection of ice accretion and associated a'ert are pE:rfonned under following cvcle :

leI:: ACCRETION
ON OETECllON
!"'ROBE'

i
- - - I

I
aEa.NNI~ l;I OF A Nf:.....

"__DETE~T1ON CYClE. !

CAUTION:
The icc detector indicates ice accretion is building up on aircrah, Therefore,
extinguishing of the ICING light must be regarded as an end or ice accretion and not
as an absence of ice on aircraft. Consequently a visual check must be performed to
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leiNG EVIDENCE PROBE
-------_._-- ._. .

located near ~€ft slde wi nd ow of the cockpit the icing evidence probe is vis~b~e by
both pHots. An integrated lighting. to evi dence ice accreticnJ is controtled by NAV
Iights sw~ tch.
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[ 20.2 CONTROLS j
~~DETECTQR PANEL
~'

'"c·
0"'

.::.

'"
~ ICE DETEC;::.....T~_...;--__0
: ~ I ~
~ 0--.......... I'C'NGI ~ ():~)) II FAULT

J
1:....'....1----10

:: \~ r "'.0/1 r ~=ICING

(0 ICE OET iNDICAnON LIGHT

R ICING illuminates steady amber when ice accretion is detected, provided both horns
R anti icing and airframe de icing are selected ON.
RielNG flashes amber when ice accretion is detected and horns anH ictng and/or
R airframe de icing are nol selec~ed ON.

FAULT illuminates amber when a system faBure is detected (detector fault, loss
Df power suppj y}.

CD ICE DETPTT

The push to test pb is used to check the fee detector correct ope Ialien.
Press and hold lest button for 3 seconds.
- ICING amber right fl ashes on centra I panel (w~th associated warn ing) if system

works correcHy.
- ICE DEl FAULT B1uminates, (wHh associated central warnings) if an ice detector

failure ~s detected.
(2) ICIN(LAQA pb

- IC'NG AOA ft ~numjrales green as soon as one horns anli jc~ng Pb IS sefected ON,
reminding the crew :>f stal1 a~arm threshold being lower in icing conditions.

- ICING AOA It can only be eKllnguished manually by depressing it. provided both
horns anH icing are selected OFF. In this case, stall alarm threshold recovers the
values defined for flight In normal condiHons,

DE ICING INDICATOR

,,----.~
I I .J....... ~ DC
I J •• ,".' I'
, -" t' ..<.' .C,NG r - - - - - - - - - r:L\~
,~ - - _. I , ~ ' .... :__ ',~
.......- -- -- ---. :;-~..-~;-. • r" r,. r ,- - ,-.

~ .L!. ij\-~_~

11 ~uminates Bjue on mem 0 panel when the ai rtrarne deicing system is selec1ed ON.
Flashes Blue on memo panel when the airframe deicing syslem is still selected

ON five mlnules after lasl ice accrel~on detectIon.
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20.3 ELECTRICAL SUPPLY/SYSTEM MONITORING

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
tC/B~ (C/B~

ICE detector - Nil - ACW BUS 2
(on ~atcral panel

ICE OET P\NA
SPLY~

ICING/FAULT light DC EMER BUS - NiJ -
(on ~ateral panel ICiNG CAUTION/ Boots

A and Bind;
'CING ADA ~lgh t DC EMEA BUS - NH -

(on lateral panel DE ICING~AAS/ Boots A
and Bind)

SYSTEM MON ITO AI NG

The foUowtng conditions are monitored by vlsuaJ and aural a~erts :
- Ice detector f(Jilure

• See ICE DETECTOR fAULT proc~dure in chapter 2.05.09.
- ice accretion deveroping on aircraft

• See adverse weather procedures rn chapter 2.02.08.
r Airframe de icing system selected and no ice accretion for 5 minutes,

• 0EICJNG btue light flashing on center p<meL This condition is nat monitored by
aural alert.
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[~~~ DE~~CRIPTION I ~Scc schematic P 9/1O~

The operating princrple is to sequentially inflate the boots in order to remove ice
The de ice valves control the delivery pressure to 1.4 bar 120.3 psH.
Seven distribubon valves control air supply to the bools:
- valve 1 to LH engine air intake and separation cham~r,

valve to AH engine atr intake and separation chamber,
-- valve to LH ollter wing leading edge,
- valve to lH center wing leBding edges and lH internal wing leading edge,
- valve to FrH outer wing leading edge,
- valve fi to RH center wing leading edge and RH inlern~1 \.I\ring leading edge.
- valve ! lo horilOntal tailplane lead~ng edge
Each of these distributmn valves has one input and two outputs A and B. each
controlled by the MFC.
Two types of boots are used ~

- Chordwlse boots for the leading edges and the gas paths.

......

.(.,
Co....
'"''"·~
<;>

o·o....·..,
·o·..-

ENGINE
AIR

INTAKE

When deflated. th e boots are held to the structure thanks to a venturi su ppl ~ed by bleed air.
Note: - The svstem is designed to remain operative with one engine inoper8tive

through a common air manifold, except icing protection of the inoperat.ive
engine Wflich is lost.

CAUTION: With this type of boot, there is no need 10 wait for ice accretion on
airframe before selecting it ON. This syslem I.J1UST be selected ON as
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TIME SEQUENCE DIAGRAM

ENGINES
AIR INTAKES

AND
SEPARATlON

CHAMBER
OUTER BOOTS

(1 AND 2)

WINGS

INNER BOOTS

HOfUZONTAl
STABILIZER ~NFlAT10N

OE;:FLATION

lOs

r---'-I---..............-

o 58

T
15S

r
20s

I
25&

I
30B

I
35.

1
408

BEGINNING OF THE FOLLOWING SEQUENCE AT:
A - 60 sec (fAST MODE (SAT;> -20; C)
A y 180 sec (SLOW MODE lSAT .( -20' Cl

ENGfNE 2
AIR INTAKES

ANO
SEPAAAnON

CHMtBEflINN~ BOOTS

---T-~--""r-----r--~r~--r--r ----,
roa 2M 30lI 35fI 409

r
15$

OUTER BOOTS
(1 AND 2)

lOs

T
1

I
58

ENGINE 1
AJ~ INTAKES

AND
SEFAAAllON

CHAMBEA
""a
<J;

N :7.7":" .. ~....,.. / T''l'' "-'". --r".rr r7'7·7i':u-:rr-rr,...,...,...,,...,..,....,~TTT,....,......,,.......,...,~..,,....+-,,....,...-y-o~..,.,,....r?

(;) ,. BOOTS, / BOOTS;. . l BOOTS ~
Q . A . , B /
.;, /~ ENG 1 ,:, ,~ ENG 1 <. / A
~ ......:~;- :J"..£.L/ / ~ "-11-+""""'7-'71~;':"':""''''::''':;''':;fIH~~;.rn~~~.L.:.L..LL...::....~~~~,,",\......,....,........,-H

-<;>....
101.

~ a

....-

A BEGiNNING OF THE FOLLOWING SEQUENCE AT60SEC (FAST MODE)

Note: When de icing OVRD mode is selected, boots inflate according to aseparate
rimer and MFC is fotally by passed.
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[ 30.2 CO.N TROLS I
ENGINE/WING DE ICING PANEL

.,'. • I •• - '-.~: L

A

'~I I r ,-.," '...

....O[J!:' stl
....LJTO

:: 11'==-11 ......t-----,------~-@

.. 0J---i;------=------=----"
~ ~_G_l_:__:~~_._I(_.",---__u .._~1-_-_-_----,----:---0
o AIRFRAME AIR BLEED. pb

Controls both de ice ard isolation vatves.
Pb pressed in Normal operation.
Both DE teE and ISOLATION VALVES are open.
OFF (pb re\easedl OFF ligh\ comes on whlte.

Both DE leE and Isotatton valves are closed.
However englne de-icing may be used {engine de-icing selected ON
wrll open de-ice valve).
But airframe de-icing is never available.

FAULT The light illuminales amber and the CCAS js actlvated when:
- Air pressure downstream or the de-ice valves stays below 14 PSI for

more than 10 seconds.
- InftaHon sl?quencing of airframe boots A or B is not correc1.
- Air 1emperalure upstream of the de~ice vafves exceeds 230°C.
The alert is inhibited when pb is released.

CD AIRFRAME pb
Controls the outputs A and B of both wings and stabilizers distribution valves.

ON (pb pressed in) Signal IS sent 10 the MFC in order 10 initiate a
de-icing cycfe depending on MODE SEL pb.
ON Hght itIuminates b1ue.

Pb rejeased In normal operation. Assocfated boots stay deftaled.

FAULT The light iUumtnates amber and the CCAS is activated when:
- Associated distribution valve output has been controlled open but

no downstream pressure has bean detected, or
- Associated drslr~butjon valve output has been controlled closed

but a downstream pressure is delected.
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o ENGINE obs

Control de-ice valves) as wen as the outputs A and B of respective engine
distrrb ut ion valves,

ON (pb pressed in) De-ice valve is controlled open even if Airframe
Airbleed is not sel eet ed ON, and asi gnal is sent to the MFe in order
to initiate a cycle. ON light illuminates biue.

Pb re!eased Associated boots stay deflated. Also conlrols assoc;ated de-ice
valve in closed position, after Airframe Airbleed FAULT and ENG
FAULT.

FAULT Lighl illuminales amber and CCAS is activated when:
- Associated distri but ion valve output has been controHed open

but no downstream pressure has been detected, or
- Assoc iated distribution valve oulput has been controUed closed

but a downstream pressure is detected.
- AJRFAAME AIRBLEED pb selected OFF and air temperature

upstream of the de-ice valve exceeds 230°C.
- Inflation sequencing of engine boo~s A or B is not correct.

o DE ICING MODE SEt pb
ConlfO~s lhe selection of wings/engines boots inflation cyc'es when MAN is
selected on MODE SEL AUTO pb0
FAST (pb releasedl ti ming cycle:; 60 s
SLOW (pb pressed in) timing cycle = 180 s - SLOW light ,lIuminates blue.

o DE-ICING OVERR/DE guarded Db

Controls the emergency de-tcing operation.
The control pane! enables control of afl doubte valves (ENG and AlA FRAME).

NORM (pb released) Normal oparaHon

OVA 0 (pb pressed in) The emergency de - icing activation is selected (tim ing
cycle =60 s), the light illuminales white and alt de-icing IighlS ex1inguish.
This position is used when the assodated FAULT light illuminates.

FAULT The light iHuminates amberwhen both MFC modules associated to arr
jnta ke boot scontrol fail resuHi ng in an incorrect inflaHon sequencing.
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o MQflE SEL AUTO po
Pb released Normal 52.erabon {automatic operaHng mode). The DE-ICING MODE

SEL pb <..V is inoperative.
R The cycle selection is provfded ADC1 1 MFC1 B, ADC2 and MFC28

A FAULT Illuminates amber and the CeAS is ac-tivated when MFC (18 or 28)

and/or ADC failure occurs. The DE-ICING MODE SEL pb 0 is
inoperative.
In this case the FAST mode is automatically activated.

MAN (pb pressed in) The DE-ICING MODE SEL pb0 is operalive and
aHows the crew to select the appropriate timing cycle depending on
SAT. MAN iUumlnales white.

LEn -- ~1 MFC 18 -... -T9FERATURE ---
SENSOR I -

I~jl
I---

--
1 -

RI&HT -- ADC2 MFC 28 --TEMPERATURE -
SENSOR

+oil

•o
•o
011

•
C
l1li'
0
a
l
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I
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HORN S ANTI ICING PANEl

------- - -- - -- - ----
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IriLT! rFAULT~
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ANTI ICING
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HOR NS ANTl lei NG pbs

Controls Bctivi:Jli 011 of following units:
RU 0 and LELEV : Rurlder an d left elevator horns anti iei ng

- Ml ami R ELEV : Ailerons and right elevator horns anti icing
ON (pb pressed in): associated anti icing un,ts are Clctivated. ON light

illuminates hlue,

OFF

FAULT

(pb releClsed) : t:lssoci ated anti icing un~ts are dcact'vated.

The lighl mumin ales amber and the CCAS is i.Jctivat~d when electri cal power
is lost on one of the associated units.

Note: As soon as at least one Df the HORNS anti-idng p. b. is selected ON, stall alert
fllres/wld is reduced (refer FCOM 1,02),

Horns heating are inhibited on ground.
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l. _J~.~ _EL~~T~~C~l ~UPPLY/MFC lOGIC/SYSTEM MO~ITORING ]

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPlY AC BUS SUPPLY
(CIS) (C/B~

De ice valves DC BUS 2 - Nil-
(on lateral panel SO and REG VAlVE 1 and 2)

Isolation valve~ DC ESS BUS .- Nil ~
Ion lateral panel ISOL VALVE 1 and 2)

Dislributi on DC EMER BUS -Nil-
vt)lves IBoots A ton l(j~eral panel ENG 1 and AFR-BOOTS A SPLYI

1- ENG 1~

Dtstributi on DC BUS 2 Nil --
valves ~Boots B (on !a~cral panel ENG 2 and AFR·BOQTS B NORM
+ ENG 2) SPlYI

and DC EMER BUS (BACK UP}
fon latCfsl panel ENG 2 and AFR-BOOTS B EMER

SPLYI
Controls and DC EMER BUS
alerts (on lateral panel CTL and CAUTION)
left elevator and -Nil- 115 VAC wild
rudder homs BUS 1
anti lcing (on lateral panel

L ElEV RUD)
left elevator and DC EMER BUS - Nil-
nlftder horns lon lateral panel L ELEV and RUD}
anti icing control
Right elevator -Nil- 115 VAC wild
and ailerons BUS 2
horns anti icing fon tatera! pan e~

A ElEV R AJl l
AILl

Right elevator DC EMER BUS ~ Nil-
and a~lerons ~on lateral panel R ElEV and AILt
horns anti
icing conlrol

MFC LOGIC-----_ .. -

See chapter 1,01.
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SYSTEM MQNJTORING
The tol fowiog conditions are monitored by visual and aural alerts:

- lOW pressure in the de icing common air manifold (P < 14 PSI and t > 65} or over
remperature (T > 230'J C) upstream 1he pressure regulating valve.
• See AfA FRAMEAI A BLEED FAU LT procedu re in c~.apter 2.05.09.
DistribuHon valve output control~ed open but no downstream pressure detected or
controlled closed but downstream pressure detected.
• See AIRFRAME DE ICING or ENG DE or ANTI-~CtNG FAULT procedure in

chapter 2.05.09.
Power loss on a horn anti-Icing unit
• See HORNS ANTI ICING FAULT procedure in chapter 2.05.09.
Boots do not operate 101lowtng MFC failure or both boots Aand Bof the same engine
are supplied 200 sec after eng cycle beginn'ng or Boots A (B) of bo1h engines are
supplied while boo1s B {A) are not supplied 20 sec after eng. cycle beg~nnjng.

• See DE ICING MODE SEl FAULT pwcedure in chapter 2.05.09.
R - MFC 1B or 28 and/or ADC failure. Discrepancy belween outputs

• See MODE SEl AUTO FAULT procedure ~n chap!er 2.05.09.
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I 40.1 OEseRIPTtON 1
Propeller an~t ~cing is performed by resistors installed near the surface of the inboard
sections of the blade jeadtng edges.
On each propeUef, the heat etemen1s are e~eclrjcally connected in three blades (every)
o1her blade).
The system is supplied with 115 ACW, Two modes are available and auloma1lcaUy
selected depending on the temperature.

TIME SEQUENCE DIAGRAM
MODE SEL : NORMAL OPERATION

LOW POWER CYCLE

r-----·.
o

o
- 0

I

. ,....-----_......:._-... _---- _.

,.

o 0
~

'0

.....

11}

, . .
r-····· ......•

I

----~--

MODE SEL: ON

HIGH POWER CYCLE

PRCPHL':11: '
RL .\Il~~; , 2 ~.-,

... 0
po_. -- --_._- --_ •

p~ :JJ'ELl. Ef1: t
"=Il ~UE:''> ;> ... .015

PR.CJl'>ELl£R ~

~; All!-S ' 1 _~

PRo!'HtE~ ;:
~L AUf':.? 4 {;

..
~
,.
~-' 0

• !

o

.'>

-
..:,.

o 0..
~
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or

•••• I

o

-~---~-..L---_. --._-- I

'.. 1..
I'

I



-») ICE AND RAIN PROTECTION 1.13.40

P2 550
~72

F.e.O.M. PROPELLER ANTI lCING I t JUN 97
I"A

[ 40.2 CONTROLS I
fRO PElLEBANTUC ~N.G PAN EL

j' 1

24VU

. ",., ,

. ,
t I'_~ \ -. I

----'---, 2'
I ' '

- - - . - I I

ANTI ICING
I ('"1 r;:''::'- ·.I~ I

r ;..1
r~. -:'-'.1 ~ 01~ _:~~,r~..: L ~ '_ ~~

-
MODE ~L

AUTO
---

~fA.ULT

, ON,I .... -,

MOD':: SEL
SA, I 1[j C
'----' ..... ,-

I ••

;1 PROP 2 )*
- -- -:-1 "'--,

~ rAU~r! ,.rAU~T:

._-~--~ , ;-~-~

" ~,," -I. --* ..'
'\--~, --. '

\. , I' ~

\. "

-
;:,

-I

""-

MAN i ..... '3

8 PROP..Jl!2

Controls the respective propel!er heating e'ements.

ON (pb pressed in), the heating units are supplied, The ON light
illuminates blue.

pb released The heating elements are not supplied.
FAULT The ltght illuminates amber to indtcate that at least one bfade is not

etectri cally supp lied.
(2) ANTI-ICING MODE SEl:..Pll

Controls the duration of propeller anti ic,ng cycles when MAN is selected on MODE
SEL AUTO pb 0 .
pb released LOW POWE Acycle is sele<:ted.
ON (pb pressed in) H'GH POWER cycle is selected, The ON It iJiuminates

blue.
Note:. LOW POWER has to be selected when temperature is between DOC (32°F)

and - IO b C (14°F).
• HIGH POWER has to be selected when lempeJature is between - 10°C

(14°F) and - 30 D C (- 22°F).
• Below - 30°C (- 22Q F) icing problems should be non existant (no

supercooled warer).
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R
R

R
A

o MODE: SEt AUTQ pb (same pb as ENGINE AND WJNG PROTECTION)

ph released Normal operation (autornaHc operating mode)
The ANn-lC~NG MODE SEL pb0 is rnoperal~ve.
The cyc~e seleclion is provided by ADC 1. MFC 18, ADC 2 and
MFC2B

FAULT Illuminates amber and the CCAS is aclivated when MFC (1 B or 28)
and/or ADC failure occurs (see schematic 1.13.30 p 4A).
The ANTI-ICING MODE SEL pb0 is inoperative. In this case, the
HIGH POWER CYCLE is automatically activated.

MAN (pb pressed in} The ANTI-~CJNG MODE SEL pb 0 is operative and
allows the crew to select th e appropdate tim ing cycle depending on
SAT. MA~J illuminates white.
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I40.3 ELECTRfCAl SUPPLY/MFC LOGIC/SYS~EM ~!NITORING [

ELECTRICAL SUPPLY

EQUfPMENT DC BUS SUPPLY AC BUS SUPPLY
(CIS) (CIB)

Propeller 1 - Nil - AC wild BUS 1
anti-icing (on lateral panel PROP1 ANTI ICING
PWR PWR SPlY

Propeller 2 - Nil- AC wild BUS 2
anti-icing (on lateral panel PROP2 ANn tel NG
PWR PWR SPLY

Prop anli -icing DC EMER BUS
ell and Ind (on lateral panel PROP eTL

and INO)

Note .. Propefler anti icing is inhibited when Np is below 63%.

MFC LOGIC
See chapter 1.01-

SYSTEM MONnORING
The fo~low~ng conditions are monltored by v,sual and aural alerts:
- One or more blade heating un~t (5) inoperative.

• See PROP ANTI-ICING FAULT procedure in chapter 2.05.09.
- MFC 18 or 28 and/or ADC failure, discrepancy between outputs.

• See MODE SEl AUTO FAULT procedure in chapter 2.05.09,
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l--40~4 LATERAL MAIN~~~ANCE-PA-NEt ~

On the RH Maintenance panel, Gontro1s are provided for maintenance purposes only,
to check propel~er anti~tdng system.

PRO PE LlER ANTI-ICIN G TEST PU SH·BUnON

PROP A
IICrNG

CAunOO
PUSH ONLY

PROP RUNNING
PTTg-=: :: I

Th is yuarded push·buuon ~s used to check the propeller anti·icing system functioning.
U must only be operated on ground, with propellers above 63 % NP.
Test proceoure :
- Aircraft on ground, propellers > 63 % NP.
". Mode select ~ overhead panel ~: NORM.
- Push test Button,
- The system perlonns a short anti·icing cycle.
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50.1 DESCRIPTION ~

The cockpit windows arE! eleclrically heated:
- The front windshjelds for ice protection and defogging.
- Tho sIde windows for defogging only,
The front Wfndshields are protected against ice formatioil by an electrically heated
transparent film tncorporated between two pli es of glass. It is supplied with
200 VACW, and temperature is controlled by all electronic controller which keeps the
outer windshield temperatu re over 2"C l35nF~. The inner surface remains above 21 () C
l7 0° F) to prevent mist formation.
The side windows are protected bV an electrically heated system consisting of small
wires embedded belweerl two piles of glass. It is supplied with 28 volts DC and keeps
lhe inner temperature o\'er 21 ()C POor).

) .f.f'.• '." ,"::".1
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[5D.2 CONTROLSJ

-00
Q.
o
on

..,.

.....
"-'
lIE

WJNDSHIELD I
HTG I

01-------... llfiJIi-:~-~ J
ILfITJ 1_O'f

--I( ,

,---,.j

. , A~~:':..lblN~.,., SIDEr',~~ ~
r _ _ _ I _ _ _ _ •• .........)W5l ( ,
','-""" ',.','., ,-, ,; , ." '.'.. ",/ ••• ,-,':., FALJLTi: ---- 2)
::.;-_,-_:,~.;_,-_-l:.:~.:,~_.~-_.,-_~: : . - r I .... I." ON -ir ~ "._

.I _.# ~>- r;~I---::';~·.. I)): ~...- .•

::~ ~x;~·::~::_:~_~~}"::;:

,.' ~ I'

::.~-r:r- ~- .~ ~
~ "_ ~._ -.1

FAULT

Pb releasod
FAULT

CD WfNDSHIELD HTG L or Rpb
Controls ~ctivalion of window helil syslems :
Pb pressed in Power is supplied to the assocli:lted window heat system,
OFF (ph released} Window heat syst~m is deactivated. The OfF light

illuminates white.
The light illuminates amber and the CCAS is <:IctivatE:!d when there
is a power Joss. The Jjyhl HI~o illuminates during MFC test.

eD SIDE WiNDO WS pb
Controls activation of side windows hei;ll systems.
ON (pb pressed illl Power is supptied to both side windows heat

systems, ON light illuminates blue.
Slde windows heat systems are deactivated.
The Eghl illuminates amber and the CCAS is activated when there
is a power loss.
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I 50.3 E~~CTRJCAL -~UPPLY/MFC LO~J~S!STEM ~ONITO~IN~

ELECTRICAL SUPPLY.- ...._-

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
IC/Bl ~C/B)

IH -- Nil AC Wild BUS 1
Front windshield {on lateral panel l FRONT
supply WINDOW HTG)
Front windshield -- Nil .- ACW BUS 1
control (on lateral panel FRONT ell

and
CAUTIONf

Front windshield (Jierl DC BUS 2 - Nil
~on laltera' panel WDSHlD lNO

l)
Side window suppfy DC BUS 1 - Nil -
and control (on lateral panel SlOE WOO L

ell)
RH -- Nil -- Ac wild BUS 2
Front windshield (on lateral parlel R FRONT
supply WINDOW HTG)
Front windshield - Nit - ACW BUS 2
control ~on lateral panel FRONT ell

and
CAUTION}

front wtndshield alert DC BUS 1 Nil -
~o~ lateral panel WDSHLD INO

R)
Side window supplV DC BUS 2 - Nil -
and control (un lateraj panel SIDE WOO R

en ~

Side windows alert DC ESS BUS - Nil -
~ on lateral parlel side window

CAUTION)

MFC LOGIC
See chapter 1.01.

SYSTEM MONITORING
The following condition Is monitored by visual and aural alerts :
- Loss of wi ndow heati~g.

• See Wj NOOW HTG FAULT procedure rn chapter 2,05-.09.



[ 60.' DESCRiPTION ]
TO prevent icing on air data sensors, electrical heating is provided for ~

CAPT, FlO, STBY pi10t tubes
- CAPT, FlO, STBY left and right statk ports
- FjO alpha {angle of attack) prabl!
-- CAPT alpha (angle of attack) probe

TAT probes

The probes art! heated holh on the ground and in fliyht, ex.ccpl TAT sensors healiny
which arc inhibited on the ground.

[~.2 CONTROLS]

PROBE HEAT PANEL

-w ICE AND RAIN PROTECTION 1.1160

1\:R72
P 1 I 001 I

F.e.O.M. PROBE HEAT I t DEC 96
rJA

.,..,-o
'='..

CD PITQT I~~:~~
IIlulT1lnate amber ;,md the CCAS is \lctivat~d if :
- In fHght or on the ground, the associated pilot is not heated

(}) ALffj~, TAT lights
tllumlnates amhE:!f on the CCAS is C1ctivated when till:! respective probe is not
heated.

(i) ST!J!..~~rs
Illuminate amber (:tnd the CCAS is llctivoted when the respective probe is not
tH~at~d. In f1iyht, static porls are not monitored by CCAS_

o CAPT S~f!X fiQ .l!-b~
Control the activMtion of probe heating of their respective circuits.

ON : lpb pressed in) Pmbe heating is activated.
OFF : lpb released} Probe heating fs deactivated. OFF lighl illuminates white.

RI"'!::;nrodiv(I PRORF HFAT linht illllmin~tp.t:; ~mtwr
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[60.3 ELECTRiC~~ S~PPlvlSYS~Er~ MONITORING 1

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SU PPLY AC BUS SUPPLY
(C/BI ~C/B~

CAPT ACW BUS 1
Pitot tubes -- Nil - Ion lateral panel PfTOn
Alpha probe Nit - ACW BUS 1

(on lateral panel ALPHA)
Static ports DC BUS 1 - Nil -

(on ~atcraJ paneU
Al€rts DC ESS BUS - Nil -

lon h:ttera' atert CAU T10NI
lAr probe Ntl - ACW BUS 1

(011 lateral panel CPT fATl
FlO ACW BUS 2
Pitot tubes - Nil - Ion lateral panel PilOT)
Alph(J probe Nil - ACW BUS 2

~ on lateral panel ALPHA)
Static ports DC BUS 2 ~ Nil

(all lateral pam.ll)
Alerts DC BUS 2 - Nil --

(on lateral panel CAUTION)
TAl probe - Nil - ACW BUS 2

~on lateral panel FlO TAIl
STBV ACW BUS 1 and 115 VAC
Pitot tube ~ Nil .- STBY BUS

~ on lateral panel STBY
PITOT NORM SPlY and

EMER SPlY)
Static ports DC BUS 1 - Nil -

lon lateral panel LEFT- RlG KT~

Alerts DC ESS BUS - Ni~ -
(on lateral panel CAUTION)

SYSTEM MONITORING-_ .... - -

The following condition is monitored by visual and aural alerts :
- Probe (s I not heated

• See ALPHA PROBE HTG FAULT procedure or PROBE HTG FAULT (eXCl:pl ALPHA
PROBES, procedure in chapter 2.05,09.
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f 70.1 DESCRIPTIONJ
Rain removal from front wi ndshields is provided by two wipers: each wiper is driven
by a two speed elec!rlc motor, They are controlled by two WIPER selectors on the
overhead panel: one for the Captain, and one for the FlO. Maximum speed to operate
the wipers is 160 kt.

r 70.2 CONTROLS

A:'::
A ~

R ;,
~,

R ~
A :::

CAPT W~PER

SLOW r·ASl

WIPER .ro,~ry J~.et.?ctor

Controls the windshierd wiper on the associated std€".
FAST wtper operates at 130 cycles/mn.
SLOW wiper operates at 80 cycJes/mn,
OFF wiper operation stops at the end-of-travel (Park) position.

I70.3 ELECTRICAL SUPPLY I
EQUIPMENT DC BUS surPLY

(C/B)

Captain wiper DC ESS BUS
Ion lateral panel CAPT)

FlO wiper DC BUS 2
{on lateral panel FlO)
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1.14.00 CONTENTS

1.14.10 GENERAL

1.14.20 LANDING GEAR

20,1 DESCR1PTION

20,2 CONTROLS

20.3 ElECTRICAL SUPPlY/MFC lOGIC/SYSTEM MONITORING

20.4 LATERAL MAINTENANCE PANEL

1.14.30 NOSE WHEEL STEERING

30.1 DESCRIPTION

30.2 CO NTROLS

30,3 ELECTRICAL SUPPLY

30,4 SCHEMATIC

1.14.40 BRAKES ANTI SKtD

40.1 DESCRIPTJON

40.2 CONTROLS

40.3 ELECTRlCAL SUPPLY/SYSTEM MONITORING

40.4 LATERAL MAINTENANCE PANEL

40,5 SCHEMATIC
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ThE:J Ian ding gear consists of a forward retracttng nose gear and two retractable main
gears mounted partiaUy in the side pods and partiaUy in the fuse~age. They are
hydraulicaUy operated. Gear doors endose the landing gear bays,
Each main year assembl·~ htls an o)eopneu malIc shock. absorber and is equipped with
two wheels. Each main vvheel is hUed \Nith brakes and anti-skid.
The two wheel nose gear assem bly includes an oleopneumatic shock absorber and a
nose wheel steering system.
In case of hvdrau~ic or electrical power supply failure, the ianding gear may be
cxtanded by gravity.
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20.1 DESCRIPTION l
MAIN LAN DING GEAR

UPLQCK BOX

SHOCK ABSOABE R
INNEfl CYL
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GEAR POSITION DETECTION AND INDICATtON SYSTEMS
The landing gear position delectlon and indication systems consist of two
independanl systems.
Primary system is managed by MFC module 1A. The associated gear position is
displayed on the main instrument panel.
Secondary system is mi1nayed bV MFC module 2A. The associated gear position is
displaved on the overhead panel.
Each system uses its own detectors and indications:
- down lack and air/ground signals from proximity sensors,
- up lock siym:ll from rnechHnical limit switches.
Each system commands gear extension and retraction, gear anti-retraction system
and the warning associated to "LDG GEAR NOT DOWN".
NotE!.' Gear must be considered down when Due system indicates three green lights ~)

Each system f)aS its own WOW circuit: WOW 1 into MFC module 'B and
WOW 2 into MFC module 2B.
The WOW signals are used bv a,e MFC to !lave the system using WOW
l'nf.l'1.rrn "':::JJf;.n.nCl Cli. ~;.",h A In. 11-.,£1, .."nll"'l "'...,. ..;.,.t H~~/ ..J .--. .f: ..... •~_,.;__
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GEAR NORMAL 0PERATfDN- .. -- .. _.. -

landing gear extension and retraction is performed by a control lever located on the
cen ler instrument pallel.

The MFC eJectrically controls the landing geiJr selector valve located in the LH main
landiny year f~iftny. Thts v(:tlve ~uppji~s hydmulic pressure (green systern~ to :
- Gear extenSton hydraulic linf::!. The retmction line IS then connected to tank return for

extension.
-- Gear retraction hydraulic ~ine. The eXlension line is then connected to tank return for

retraction,

Note 1: TIl(} main gear wheels are automatically braked as soon as the lever is
---_ ..

selected up.
Note 2: As soon as the gear is locked in {he selected po~·ition hydraulic pressure is

refeased from the connecting line.
Uplock;ny tS mechanicallv achieved. Untocking is hydruulicaHy achieved.
Down locking is achieved by means of a dual alignment folding side brace. Lockjng
spr~ngs act us secondary alignment an d ensure lockiny independently of hydraulic
pressure availability. Unlocking is hvdraulically achleved.
Each main gear Incorporates a door mechanism Ii nked to it, The door is therefore
operated by the gear during retraction and extension.
Four doors c1os~ off the nose gear well and restore the fuselage profile. The doors are
actuated mechanically by the gear itself. Th~ two forward doors will be closed after
gear exlenslon white the two aft wifl remain open.
Landing gear can not be retracted as long as ~east one getlr shock absorber senses
wei yht on wht!els,

GEAR EMERGENCY EXTENSION
In the event of normal system failu rc th c landing gear can be extend ed Ol€chaniciJlly.
The system is conlrolled from the flight compartment by means of a push/pull handle
which ~urmits landing gear mechanical unlocking. Th~ landing gear extends due to
gravity and ;:jerodynamic forces. Main tanding gear extension is assisted by a gas
actuator. N05e land, ny gear is assisted by a mechani cal rlevice.
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l20.2_CONTRO-L~

LOG GEAR CONTROL PANEL

-404~

"\
I
I

I
I

(1) Lauding pea~ _cootrol lever

The lever must he pullE:!d out prior to selecting one of the two possible positions:
Up The Irmding gear retraction is selected.
Oown The Jandjng gCilr extensfon is selected.
A red light is incorporated in the lever. Light win i!fuminate and the eCAS will be
activated through the MFC, whenever any gear is not sensed down and tacked by
the detectton system.

CD LaJldinQ flear p~sition ind.

Di~JJh:lYs Lhc YC{,Ir position as seen by MFe 1. '9 iltuminates green when re5pective
down lock .s. sensed engaged. UNLK .liurninates red when respective gear is not
locked in U1C lever selected position or, if on the groundJ the uplock box is not in
the open position.
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LDG GEAR POSITION INC OVERHEAD PANEL

~J-- i
I

, L,I

o
c:>

""I
oJ>

C
<:>

I

<>
'",
~....·-r;)·...

LOG GEAR 25VU

~~t[l~l[~1

Displays the gear position as sensed by MFC 2. v Hluminates green when respective
down lock is engaged. Ut~ lK iUuminates red when respecti'lie gear is not locked in the
lever selected posil'on. or fr on ground, the UPLOCK box is not in the open positton,

LOG GEAR EMERGENCY EXTENSiON HANDLE

e....
I...·-~·"'I(

Pul~ing the handle above the ped estal level wHi unlock the landing gear.
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[iii- ~~~~T~_IC~L S_~PP!!(MFC lOGIClSVSTENI MONITORtN~
ELECTRICAL SUPPLY

EQUIPMENT

Prlmary detection system
landing gear CTl Ind and
atert
Secondary delection
system Ind and Alert

We;ght on wheels
(ai rigrmm d rletectioll)
System 1

System 2

~FC LOGIC See chapter 1.01

SYSTEM MO NITO RI NG

DC BUS SU PPLY
(Cl8~

DC SlBY BUS
(on lateral panel lOG GEAR ell)

OC BUS 2
(on lateral panel INO ilnd WARN~NG~

DC EMER BUS
~on )ateral panel WOW SYS 1)

DC BUS 2
~ on lateral panel WOW SYS 2)

The following cond ~tj ons arC monitoted by VtSUi;J! and aur a~ alerts :
- Any gear not seen dawn locked, and FLAPS normal landfng position, and

ZRA < 500ft
• See UG UNSAFE Ir'\:DICATION procedure hl chapter 2.05,07.

- Any gear not $CCf) down locked, and at least one PL at Fl, and lRA < 500 ft
.. See UG UNSAFE INDICATION p(oced~jre ~n chapter 2.05.07.
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[20.4 LATERAL MAINTENANCE PANEL

W.Jl.w. SELECTQR
On the RH maintenance panel, a selector enables the weight on wheels systems to
be selected to the L'in Flight" position when on the ground. for maintenance purposes.

, ~AO[jE

~...
...
~.

,
.,
"

'L

"1." _:";, ~ ".-:"
....... ..L .". ~

r-- _I I· • ,"

..,'

. 1 .- -., i
I

I"

WEIGHT
ON WHEELS

C~'UT~ON BE ~ ORL
SELECTING rLT
\.tOD!; CHE:CK
AII·ten",,-] SlOPPED

. FL T ,:-XHAU~l flilODE • NORM

. j srlCK PUSHER' OFf
I ) A.IR BLEED OFi=

.' NOA~ t=lA,[)AH • 01-':'

MQoe Sele~tor

Conlrals the oven iding 01 weighl on wheets system.
NORM The system works normally.
FLT The systems are forced to the in~FlIGHT" position. "MAl NT PNL t

' Ilght
illuminates amber on the CAP.

FA~LURES READOUT DrS P,"-AY
The rlght side maintenance panel incrudes a readout dlsp~ay for failures of systems
linked to the MFC. Landing gear maUunctions are indicated when the rotary selector
lS selected on the WOW/lDG position.

BlTE AOV rJlSPLAY
R 2

MFC
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NORM ••
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I I I I

1'~ .. ~ ~ • I. ,
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[!O.1 DESCRIPT"io"N -j (See schematic p 3/4~

Nose wheel steering is providerl by means of a servomechanism mechanically
controlled from the Ui ght compartment and powered by the blue hvdraulic system.
Control is achieved using the steering control hand wheel mounted on the captain's
lateral console. Nose steering ang ~e 'S ± 60°. Nose wheel deflection of ± 91 Q is
possi hie during towing with no pressure in the system.
An internal mechanism returns the wheel to centered posi1ion when the aircraft is off
the ground.
A swivel varve shuts off hydraulic pressure to the stee ring system when the flose
land'ng gear is not locked down and pressure fS also shut 0' by a soleno,'d valve when
the main and nos.e gear shock absorbers are not compressed.
Note: Should any gear rise from ground after all gears have been compressed the

steering control wlil be maintained as long as one gear at least stays on ground.
A switch is provided to rleactivate the steering system if required.
In Case of ~ither ste~ring system deactivation or hlue hVdraulic pr~ssure failur~. the
aircraft can be guided using differenhal braking and/or diflerenlial enyine thrust.
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[30.2 CONTROLS]
N/W STEERING SW..

"" NtN STEERING-I;;>
.:> 0
.~·

0
""<:>
."

I

C...·~-
I

~

<;>

OfF·..
~

0<;I

'"

\ ,,........
0::>
o...
•-,

Q
<;I

This yuarded sw controls activation/deactivation of the nose wheel steering system.
It is a guard ~d type ill the ON positi on.

ON the steering solenoid valve is electrically armed. The solenoid is energrzed
when the steering relay is excited. The valve opens when the steering
hydraulic control is actuated,

OFF unpressuriles the steering system by de·energizing the solenoid valve.
STEERING HANDWHEEL

- ......~.--,--

/'~~' "~~"-J
----. .-----

( ( ,-----
I

o..,
I.....
I

" .~...::. :,:,. ,r '11"-:' .- - =r
1~':tr -, 'lr'" / /c..-------\. -:-~:" ~t:::~., .......... -v; ... .:.J....L..a...LL.......~ '- _..- ~ t

.-/ t ,( . (--f :::::_(t -- ..:.,~.~_ .,\ • . D""'''i\.J .~i

.. '- -----..... .,~ ......<:~ . ;... ,~..-. --.............. ---____ /j <>In'' {
'-,~ """',,--:::-";:::'_=-:.j /' 5/ l j .

~ 'r --=-=-.' ,/ W/... 1--"""""" ! --J . ~~ .
~ -- r... J-, '-. '. // ----------- =-'.
'"' The steering handwlleel controls the nose wheel steering angle

up to 60" in Dither direction:
- Clockwise : steering (0 the righl
- Counter clockwise: steering to the left
!'J.E!~: Nose wheel steering is self centering after lifl-aff.

[iO.JELECTRICAL SUPPLY I

EQUIPMENT DC BUS SUPPLY lCJB~

Nose wheel steering selectiDn valve DE EME~ BUS
hm Ialerat panel STEERING

VALVE)
- --
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[3". ~ SCHEMATIC 1

SWIVEL VALVE SOLENOIQ VALVE

r~ -=t:1- - f~-l=-·- _~BLUE TA:I
~r

CONTROL

RELAY [~
I
l

MFC

'---- J

r---......._ -- - -~--
l ~ -_ 0 ["lJ. STE~ING[J ------- I'J com

---------

NPN STEERING SW

S IEERING ACTUATOR

STEERING
CONTROL UNfT

_____ RETURN

<l;.
of;-
C>

a
.0:·...
C>

e
I

Q

I
J...

I...
~

•-Q
•

0[...
<;l

'"'
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[ 40.1 DESCRI PTI~!!J

WHEELS AND BRAKES
Thl: four main gear wh~els are equipped wiLh multtdisc carbon brakes. each operated
by on e set of five hydraulicallv powered pistons.
Two modes are available
- normal. controfled by pilot's brake pedats and supplied by green system.
- emergency and parki ng controlled by the emergency and parking brake han die and

supplied by blue sysrem.
Each brake is equipped with an automatic adjuster. a wear indicator pin j and an
overheat detector.
The whee~s are fitted wtth tubeless tires
The main gear whf;!ets are braked automatically as soon as the pilot selects up the
landi ny gear control lever.
Th e main gear wheels are fitted with fusible ptugs whIch protect tlg ainst lire an d
wheel burst ill the event of overheat. TIlese fusible plugs are designed to release
internal pressure when the wheel temperature exceeds 17JDC/3500F.

ANTI SKID SYSTEM

The antiskid svslem is provided as soon as the gear is down and locked. and as long
as the ai rcraft speed exec 8ds 10 kts.
Each wh ee~ and each pair of external or 6ntemal wheels arc monHored.
The aim of the system is to provide the max,mum stappi ng perlormanee by controlling
brake pressure in order to minimize wheel sJi p, bmke anrl tire wear, depending on
runway conditlons.
Touchdown protection is ensured (spin up, locked wheeO,
Th c system consist of :
- 4 wheei speed transducers fone per main gear wheeO,
- 1 control box,
- 1 anti skirl morture.

A reference velocity signal is elaborated. Thl:! (Inti sk~d applies a deceleration taw
continuously adapting the actual wheel speed fo the reference speed.
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L - - - ~ -)I ~ - - - - J OECEl.EP.ATJON CONTROL '. VElOCIlYR£FERENCE lARGE ERMA TO 0lFTPVT I

/ .. - - ~ ~ - - - - - ~ c - - - ~ - - - - - I~ \/nc SJ/NAU3 CUINT ~

CON'rJERTS REFE RENCE I I _ i 1JE1...OCI'TY I • , +
T'FV.NSOlJCal CECE\.£RAl1ON . H REFEAENCE ,TRANSIe.tT .---..., VALve
FREOOEf'tCY I CONTROl I.l llf'olTEGRATOR I VREF ~ CONTAOt.. + )- CRIVER

TO D.C, .ANAJ..OO I - :" ~ _ ~ . _ ~ + j I .lWPUFlEFl II i- j I ~RRENT

SUMS lNPUTS FOR
I I COMF'OSrTE SIGNAL

~ I SPIN;jP ~ -,- ~ I ~;~nNGI
.. , CONTAO!.. - ; r 1- - -~I.J~ETWOAK

7 ~~
~ SPIN UP LOOP DiODE

=-=-=:) " SET V FIEF TO ACTION
FROM ) I / I INrTlAL CONomON .....

=~EL ~ ~D WHEEL PROIECTION
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LOCKED WH EEL PROTECTION
The syslem includes locked wheel protection to preclude tire scuHing. The crossover
is applied between R.H. ami LH. inhoard and bDtween RH. anrl l.H. outhoard. For
vetocities above 23 kts a speed drfferential of 50% or greater between the two speed
signals witl result in gcncrati on of a tocked wheel signal an:i thus in release of brakes.

TOUCH DOWN PROTECTION
r • - •

At mElin gear compression, the braki ng action is inhtbited as long as wheel spin up
is below 35 kt or for 5 SJ jn order to preclude inadvertent brake appri cati on prior to
wheel spin up on low friction pavements or with Irght wheel verHcalloading.
In the event of eletrical supply loss. the amiski d is no more operative and brakes are
directly operated.
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[ 40,2 CONTROLS I
PILOT BRAKE PEDALS--._------

---Y

BRK TEMP

~
--+----

--------1:- -

rrr.l[j~~~r;,.:..:."
. l...J 'of '<..:.JL l . .J)
'- .......

Cc;;;;;;l ~ -

b
roD - ,

bioO .nl~.00 I
Ig.'on."l .
~U.,.Si.c,. L,:j<J

...
<0(-'"'"'"...
c t: t:<:>

M 'IllI

Q 1 E IE..,.
II R...

~.

...
<IE

....
: - ,Q t*S 18§§ (J,DQ' (i~~ 1-

~ ~r~~i=:g~~f~l1' ;~-L-
Controls normal braking mode through the nOnTIal mode metering valve.

EMERGENCY/PARKlNG BRAKE HANDLE_ ... -_. - '-- - - -~~--

....

.....
'"
~

...

....

o
o..

_0

o I

~ I~ L__ I PARI<If>Ki

Controls emeryency and parking braking mode through Lhl:! emergency and parking
m~Hering valve. Springloaderl to the OFF position.
£MEA A metered pressure is applied to the brakes.
PA~KING Full pressure is applied to the brakes,
CAUTION: Brake handle applies braking without any antiskid operation,
lJiiie-r: 1fJ cas~ of hydraulic power system failure, the brake accumulator allows at

least six braking applications.
Note 2: When bmke handle is not in the fully releasod position_ amber"PRKG SRI('
-- _. ca!Jtion light illuminates on CAP and is taken into account by the TID CDNFIG

warning system.

BRAKE TEMP INDICATOR

"HOT" tight
The light illuminates amber and the CCAS is activated when at least one of the brakes
temperature exceeds 150<;C.
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BRAKES PRESS IND
.....eo

'"......
'"......

CD HYD SYST~ss j~_d~
Blue and green hydraulic system pressures are displaVed. Normal value is
3 000 PSI

(j) BftAKE ACCU press ina~
Disp~ays the pressure of the accumulator supplied bV the blue system.
Normal value is 3 000 PSI

ANTI SKID PANEL
~

c

D

~....
...

CD AN TI SKID pb
Co"nirOls-acttvation/deactivation of the antiskid system.

(pb pressed in} antiskid system is activated.
OFF ~pb releas~d) fjJllfskid system .s dedctivated. OFF light illuminates whfte.

CD Antiskid channe.~ FAULT lights
Illuminate amber ~lIld the CCAS Is activated if a failure is detected Ell the associated
channet Antiskid is lost on the associated wheel.

CD TEST pb.
Press the hu ttOIl fniti ates an atltomatic seq uencial test to verify the primary antiskid
protection capabilities of the system, The test duration is approximately three
seconds in flight and six seconds on ground. H inllli:ll~d on gfOund when brake
pedals are depressed, the test duration is sufficient to allow observation of the
brClke compression and release, thereby i::IlloWllly system verification testing to be
performer.!.
CAUTION: Do not pertarm the test on 1he ground, engines runn~n9, without

parking brake set.
The antiskid channel FAULT lights iUuminale during the test. If one channel is
sensed as failed, lh c associated FAULT ligh1 remains illuminated.
Note: The test is inhibited when wheel speed exceeds 17 kt
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;~:3ElECTR leAL SU~PlY/~YS_T_E_M MO NITORING]

ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
(C/B~

Anttskid control for DC ESS SUS
inboard wheeJs (on iateral panel INBOARD WrJEElS)

Antiskid control for DC EMER BUS
uu tboard wheels (on ~ateral panel OUTBOAAD WHEELS)

Antiskid cau tion DC STay BUS
system ~cn lateral panel CAUTION)

Emer Bruke aCClJ DC STSY BUS
pressure indo (00 lateml panel PRESS INO)

Brake temp DC STBY BUS
system (on !ateral panel MONITORING SYS)

SYSTEM MONITORING
.... _.- .- --

The following condjti ons are monitored by v~sual and auraJ al erts :
- Anti sk~d charm~1 Joss ~power loss or loss of transducer or valve continuity)

• See ANTI SKID FAU LT procedure in ch apler 2.05.07.
- Brake temperature over 150·.lC.

• See BRK TEMP HOT procedure in chapter 2.05.07.
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l ~O.4 LATERAL -M A-INTENANCE PA!iElJ

BR KTEMP TEST
On the RH maintem:lOce panel, a test pb is used to test brake overheat detection
system. When depressed j Me flashes amber, HOT ambe r li ghf ill um~natf:!s. WH EEL
amber light illumi nates (] n CAP, SC ;$ sent by the CCAS.

.
'"..,
....I-

~
BRK TEMP

PTI

fj)
..... ~.:::...--:;:..~;'
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40.5 SCHEMATIC

co
Q

~·...
""<:>

I

<:>....·~I
<.J·......
o

'"

E E

t I~,

~ j'Fl

, -

PARKING

L1r"1 EMERGENCY
BRAKE

__I ACCUMULATOR
r
I

EMERGENCY
AND PARKING
MODE METERING
VALVE

r

r - - - .

L ,. - --.---
NORMAL
MODE
METERlNG
VM.VE

ANTI SKJD MODULE

ANTI SKID
VALVES

sHume
VALVES

FUSES
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1.15.00 CONTENTS

1.15.10 VOR/ILS/MKR/DME SYSTEM
10.1 DESCRIPTION
10,2 CONTROLS
10.3 ELECTRtCAl SUPPLY

1.15.20 ADF SYSTEM
20.1 DESCRIPTION
20.2 CONTROLS
20.3 ELECTRICAL SUPPLY

1.15.30 RADtO ALTJMETER
30.1 DESCR~PTlON

30.2 ELECTRICAL SUPPLY

1.15.40 GROUND PROXIMITY WARNING SYSTEM
40.1 DESCRIPTION
40.2 CONTROLS
40.3 ELECTRlCAL SUPPLY/SYSTEM MONITORING
40.4 SCHEMATIC

1.15.50 WEATH ER RADAR
50.1 DESCRJPTION
50.2 CONTROLS
50.3 ELECTRICAL SUPPLY

1.15.60 GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS)
60.1 DESCR!PTION
60.2 CONTROLS
60.3 ELEcrmCAL SUPPLY
60.4 SCHEMATIC

1.15.65 OMEGA (illnstalled)
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~li1OESCRIPTIONUj

The aircraft is equipped with:
-- two VOR receivers

two IlS receivers
- one MKR receiver
_. one DME interrogCltor/rBceiver
- one additional DME interrogator/roceiver optional
Note: VOR t fLS rand MKR are integwted in B common box, as are llDR 2 and
.- ILS2.

VOR
The two VOR receivers are independent, but use u common VOR antenna located on
top of the verticfJl stabilizer. Each receiver is individually controlled by the associated
NAV coiltroj box 011 the glareshfeld paner : VOR 1 on the lH side, VOFt 2 on the RH stde.
The receivers are designed for reception of one of the 160 channels with 0.05 MHZ
spacing in the 108.00 to 117.95 MHZ frequency range. The VOR audio signals are
transmitted La the Remote Control Audia Unit.

EHSI,

2

~1 SYSI :

,

- ECP 2

- - - -, FlO SWITCHING

I EFl~ SG VOR,ilLS AnJHDG

'~ rEi
I
I

SGU 2SGU 1
\t~---,~/

L....-_,..-...J .....---r-~

ECP 1

[- ~T S~CHING-~,-

i~ :~ I~~j L __
j BUS

ASCB
~1 J',

..
<
~

""""
VOR'

A,UDIO R.CAU
'AUDKl VOR 2-

~ FDAU'" I<:>
~

0

\II-0- ANTENNAC3 NAV. CONT NAV. CONT.0..
BOX 1 BOX 2I>-

0

'"
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IlS

The lwo 1lS receivers ~ne independent but use a common LOC antenna used for the
VOR systems and a cornman GIS antenna. Each recerver ~s indivtduatly controlled by
the associated NAV contro~ box on the g'areshield panel: ILS 1 on the LH side, ~LS 2
on t1w RH 5irle,
The receivers oper(;Jl~ for localiler reception In thu 108 MHZ to 112 MHZ Vl1F range
and fm ytidestope receptiull in lhB 329 to 335 MHZ VHF nmgc. Each or ttw 40 JocaliLer
channels tS combined with 8 matched glideslope channel. The ILS audio signals are
transmitted to the Remote Control Audio Unit.

SGU 2r B_U_S_AS_C__B__~--L,
f~- -'-f -- - - ->~ L...-_--.,.__---'

SGU 1

I
019 -

1R.CoAoU r AUDiO

ILS 2
I -
,

GIS ANTENNA .~_ . 0 I

LOC ANTENNA NAV. CONT.
-"1'.--.... ..... BOX 2
~,

NAV. CONT.
BOX 1

; LT$ ~~
~FDAU ---' I I I
."
o.
""
o

'"
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MARKER....._-- -

The MARKER beacon receivers are connected to the marker antenna and are
controlled by the NAV 1 and the NAV 2 control hoxes. Outer, middle and inner or
ai rways markers signals are received and processed for visual display and audlo
annuncialion.
Information coming from VORjILS/MKR is digital,
Tile vtsu(J1 sig nal is displayed at the bottom riyht corner or the EADL
Only MKR 1 audi 0 signals are transmitted.
The marker audio signaJs arc transmitted to the Remote Control Aud'o Unit.
On the caprain's side panel. aswitch allows selection of marker sensilivity ~lO or HI~.

CAPT SWITCHING FlO SWITCHING

AHK>G VORiIlS EFIS SG

aJa~
L=J L=J !~!,

I
I~ !

II-------------·-~

EADI2

c ~
... - - - I

ERSSO

81 EADI1

~

-.....·'""c
<:>·.,.·...
-o
o

"'I:...
0;>

I';'

FDAU r·
RCAU r

'. ,/" "

MKA1 MKR 2

I
I

- i-
I

J
T

NAV 1 NAV2
ell ell

ANTENNA
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DME
The DME system operates in the 1025 to 1150 MHZ frequency range with 1 MHZ
spacing. DME channelinQ is accomplished through the NAV 1 control box and OME 2
channe~jng through the NAV 2 contro' box. TIle frequency selection fS automatically
associated wfth the relative NAV frequency, as selected on :he glareshield panel. The
DME mr.!asums the slant range to the station when the selected NAV station fS
~quipped wHfl [;t 0ME.
OME audio sig nals are transm itted to the Rem ole Control Audio Unit.
DME values eire sent to the SGUs and djsplayed on the EHSIS.
W~len the DME is in ,/HOlO" mode. an amber "Hu appears on lop right corner of the
affected EHSI. In this case, the affected DME wilt remain l(]cked to the one previous
frequency s~lecte(L allowillg the NAV control box to be used for any other desirerl
frequency.

CAF7f SWITCHlNG l

I

ATTfliOO

~
VDRJILS

H~~]
EFIS 5G

t§

'-._~
r

EHSt2

• ..- ~ ~ ~ FlO SWITCHING
.) r

~S SG VORI!LS ATI/HOG

'll~f@ ":'[~] l61 ~~===:!J

NAVi
CONTROL BOX

g;l

.~

i I DME 1
'0 ? '

: I
, DME1 ' l
~ ANTENNA ;.----,
e.......
o

'"

I BUS

l ASCB
r---...oL....-......- ....---1"---....HSGU 1 K~;L...-S_G_U_2----'- (IF I~~T;;L.ED}

/ DME2
ANTENNA

NAV2
CONTROL BOX
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[11l.2 CONTROlS]
NAV CONTROL BOX
L>...
""
'"...
.....
=o·o
·....
·o,

""....
'"..
GJ Power, Mode and ...olwne switches

=--Outerknob cnab!es to -switch the system ON. The HLD position allows the NAV
frequoncy to be changed, while holding the DME on the current active frequency.

- Inner knoh enables to adjust the volume of reception.
(]) Fn"qu~ncv select knobs

Control the preset or fictive frequency display.
- Outer knob changes the three digits to the left of thE d~cimal point.
- Inner knob changos the two digits to the right of th~ decimal pOint.

eD Frequencies display
- The active fr~quency is displayed in the upper wlndc-w.
- The preser frequency is disp~ayed 111 the lower window.

G) XFRIMEM switch
IS spdng i"oaded in neutral position.
XFR Exchanges active and preset frequency.
MEM One of the frequencies stored in the memory !s loaded inlo the preset

display. Successive actions cvcle the four memory frequencies through the
display.

eD Comea!l? ~n!l~nci.C!~orJACT)
ACT flashes if till;! llctu.al rarlio frequency is not identical to the rrequency shown In
the actfve frequency display.

(6) STO button
Afrows to enter the frequencies ~nto the four memory positions .
.- Presel the frequenc~' to be stored,
- Push the 5TO hutton: upper window displays an available memory channel
- For 5 seconds. the MEM switch may be used to change the channel number.
- Push the STO button a second ttme: displayed rr-equency is stored in tile

displaved channel.
-- After 5 seconds, th€' contral returns to normal opera1 ion,

CD ACT butlon
In -norn-utl -operation, frequency select knobs (2) changes the preset frequency
display. After a 2 second push on the ACT button, bottom window dispJays dashes.
the knobs directlv act on the active frequency. A second push on the ACT button
enahles a rr.turn to normal ODeration.
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<I:J JEST button

Is used to ~niti(lte the r(jdio self·test d~aynostic routine.

G) Annunciators.._-~.

MEM (Memory) i~lumilll:lles when a preset frequency is being displayed in the lower
window.
RMT IRemote ~ iIluml nates when the NAV control box is being remotely controll€d
bV an other system lFMS, NCS. etc.. ,f.
HLD {Hold) illurnfnates when the DME .s held to tile active frequency at time of
selection. The l!pp~r winriow displays the NAV frequency and the lower window
displClYs the held DME rrequency.

@ Ligf1l sensor---_._--

AutomaticBlly adl usts the display brightness.

CRS 1/HDG AND AlT/CRS 2 PANELS

.§J CRS 1

(D·~ ·~(f·~~
' .. ----".~

.'- .-- L~ - -I - ...'
{ ,I

•~ J
,'- /- --"

CRS 2

(1) CRS 1 knob
-- - ----

Selects course on CAPT EHSI.

(2) CRS 2 kflob

Selects course on FlO EHSL

CAPT SOURCE AND FlO SWITCHING

CAPT SWITCHING
~I..ll

'"

Et~]
""""~
<;I

liD

I...
l;>
Cl.
<:J,... FlO SWITCHING,....... o.QFI,U,

~
....
'",
~... sYS'
C
a'

Used by the captain to transfer
N·2 VOR/ILS to N"1 {CAPTAIN'S)
daviation bar.
see 1-10-30

Has same effect as
CAPT SWITCHING
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MKRSW

04;.
..:
<:J..
d
"'II:,
....
o
~,
<"')....,
""...,-

I:) userl Lo set marker sensit~vitv

EQUIPMENT
DC BUS SUPPLY

Ie/B)

NAV 1
DC STBY BUS

(on overhead panel VOR 1~

NAV 2 DC BUS 2
(on overhead p8n~1 VDR 2)

OME, DC BUS 1
(on overhetld panel 0ME 1)

OME2 DC BUS 2
(if in stafl€d , {on o\le,.hcad panel DME 2)
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l~~.~ _~ESCRIPTIONJ
The aircraft is equipped with an ADF system. It provides r~lative bearing indicabon to
NDB'S or broadcast stations,
Bearing can be displayed on EHS~ and/or on RMI.
The receiver frequency range is from 190 to 1799 KHz.
The ADF antenna is ~ocated on top of the fuselage.
Th e ADF audio signals are transmitted to the Remote Control Audio Unit.

RMl 1 RMi 2

~NA:rO-----I .-DF t----I ~~L ]
'-- --' BOX

FfO IEMSI

saUl

~

a::
CAPT EHSI ~

1

8
-------.----.....---------~
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1- 20.2 CONTROLS I

ADF CONTROL BOX

-
'"....

I

.....
'"."

I

~

'".n.

CD Power; mode and volume COf/trols
-- Outer knob enafiles-to"Switch the system ON, and to choose ANT, ADF or TONE

system mode of operation.
- inner knob enahles to adjust the volume of reception_

CD Frequency select knobs
The 'arg-er knob -chang es the 1000'sand 10D's KHz digits,

- The smafler knob changes the lO's, units and tenth KHz digils. Normal rotation
changes the diSpltly in 1 KHz steps, except fOf the two steps backward following
d rotalioll, which will chanye the display in a 0.5 KHl step.

CD F.!!!.quenc;~JjJsplay
-- Upper window displays lho active frequency.
- Lower wind ow d'splays the standby frequency.

CD XFR,/MEM switch
This switcfl-is a .°3 position, spring loaded loggle swil ch,
XFR Activa frequency and standby frequency are exchanged.
MEM : One 01 th~ four ~tored memory frequencies fS loaded into the standby

display. WIlen the switch is pushed several times, the four memory
frequencies are cycled.

G) Compare annunciator (ACT)
ACT flashes if the aClual radio frequency is not identical to the frequency shown in
the active frequency disptay.

(6) sro button
Allows to enter frequencies into the four memory posWOl1s.
- Preset the frequency to be stored.
- Push the STD button: upper window displays an available memory channel.
- For 5 seconds, Ih~ MEM switch may be used to change the channel number.
- Push the STO button i) second time: displayed frequency is stored in the

displayed channel.
- After 5 seconds, the control returns to normat operation.
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In normal operatIon, frequency select knobs(2) change the preset frequency
dispfay. After a 2 second push on the ACT but10n the bottom j wtndow displays
dashes! the knobs djrectly act on the active frequency. Asecond push on the button
enables return to normal operation.

CD TEST bll.(lon
'5 used to inH~ate the radfo self test dragnostic routi ne.

o Annundalors
MEM (Memory) illlJm[nates when a preset frequency is being displayed in the

lower w~ndow.
AMT (A emote) iUu minates when the ADF control box is being remotely

controlled by an other system (FMS 1 NeS! etc... )

G Light sensor
Automatically adjusts the display brightness.

i20.3 ELECTRI~Al SUpp LV I

A

EQUiPMENT DC BUS SUPPLY
(CIS)

ADF1 DC STBY BUS
(on overhead panel ADF 1)

ADF2 (if installed) DC BUS 2
(on overhead panel ADF 2)
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[i~I'DESCRIPTIONJ
The rarlio altimeter gives accurate height infom18lion when trying below 2500 ft and
is particulary useful during th~ approach phase.
rhc radio altimeter system comprises one transceiver and two antennae.
The rango of the displaY is from ··20 to -1- 2500 ft. Radio altitude information rs
displayed on the bottom righl of the EAD!.
Wh~n rad'o C1ltitude information is not valid, amber dashes are displayed and systems
using this information may provide undue alarms.

500 Ft TRIP--- --_.

ALARM CQNTACT
T

CCAS

I

SGU 1

EFIS
CONTROL

BOX

TRANSMIT
ANTENNA

f
-

RECElVE
ANTENNA

t ~ GPWS I'E---'- FDAU
, I H.__ : lAP

I
I

HEIGHT .
RADIO OUTPUT ~ :

ALTIMETER N-1 iT i
TRANSCEIVER ---- .... ~ _

FLAG I
ALARM I I r----
CONTROL I I ,_ - r·., I .

I I ~ l.....----...J

• rI

EADI1

MANUAL
...
<-e
'"...·~
<0>
o·

·......
o
to'

BUS ASCB
(RADIO ALTI TEST INHIBITION)

,

l
~~--,

SGU 2

j
EFIS

CONlROL
BOX

EADl2

j



-w NAVlGATION SYSTEM 1.15.30

~72
P 2 001

fe.O,M, RADIO ALTIMETi:R DEC 96
M

EQUIPMENT DC BUS SUPPLY
(CIS)

Radio altimeter DC BUS 1
ton overhead panel RAD ALl}
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1 40.1 DESCRIPTION-] (See schematic p 9/10)

Ttl e Groumi Proximity Warning System (GPWS ~ provi rJes VISlJ al and 8ur~ 8~erts in
ca5 e of dangerous night path conditions which would rCSlJ~t in inadvertent ground
contact if maintained. Ttl e system generates afcrts only between 50 hand 2500 ft
AGL.
Six alert modes are established with defined dang er envelopes:

- Mode 1 excessive sink rate.
Mode 2 excessive terrain closure rate.

- Mode 3 descent after take off.
- Mode 4 inadvertent proximay to terrain wtth landi ng gear or flaps not in ~anding

configuration.
r' Mode 5 descent bulow ILS gli deslope.
_. Mode 6 descent below m~nim ums.

The GPWS tncludes :
A GPWS computer

- Two GPWS/GS lights
-- A GPWS FAU lTamber Ii ght on CAP.
- A GPWS selector
- Several aural alert cha nn cis

For operation. the system requires data supply from ADC 1, JLS 2, radio altimeter,
naps posi lion tr(Jnsmlt1er and yCHr I~ver positIon transmitter.
Mode 5 is active whcn~er a valid fLS glides~ope signa~ is supphed. If the ILS
converter sign als no computed dstil, mod~ 5 alert is inhibited. The mode 5 akrt is atso
inhfbitud in back course operation.

Visual alert is provrded ~

- In mode 1. 2, 31 or 4 by illumination of the GPWS red lightst one on each pilots
p~nel.

- ~n mode 5 bV illumination of the GS amber lights, one on each pi~ots panel.
The aural alerts are voice alerts which segregate the various alert modes.
Mode 5 alerts may be inhibited bV pressin g one of the GPWS/GS pb below 1000 ft.
Th e GPWS se~ector on the captai n side panel is provided to avoid nUIsance alerts in
mode 4 caused by flap position when a landing has to b~ performed with red uced nap
setting. In Case of GPWS matfunetion, all alerts can be tnh ibtted by se~ection to OFF.
Th e system ctln be tested on ground and in f1i ght above 1000 ft radio height by
press~ng one of the GPWS/GS It.
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ALERT MODES

MODE 1 : EXCESSIVE SlNK RATE
When the aircraf1 pellet-ates the ollter ~Ilvelopc, lhe ~'SitJK AATE" voice alert is given
und the red GPWS waming Its iliulTlilliJlc.
~f the Inner envelope is penetmtcd. the "WHOOP WHOtJP PULL UP" alert tS given.
Til is mode dol.:s not depl.:lI d on lhe (ll rcraft COil JiYUH.lti 011.

_.-" -.........-.-

MODE 2: EXCESSNE TERRAIN CLOSURE RATE
.. FLAPS NOT IN LANDING CONF~GURATION.- ._._-- ----- ....~

When lhe iltrcral penetrates the envelope, the .....TERRAIN" voice alert !s given twice
and lhe red GPWS warning Its WumilliJle.
As tOllg CIS the oircraft remains in the envelope. the ....WHOOP WHOOP PULL UP"
warning is given. \Vhcn the warning conditions no JOllger exist the
"TERRAIN-TERRAIN" aural messayl! is hean1 until the aircraft pressure altitude has
increased by 300 ft of i::Iltilude.

r-; mK'l
I I

.
<

'"'"

o 1000 2000 ~ 4{]()() woo- 6000 1000

ClOSURE RAlE (FEET PER Mlt'«.lTE}
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• FLAPS IN lANO'NG CONFIGURATION''-'_L_ _ .

When the! aircraft penetmtes the enve~ope. the "TERRAIN" VOlce alert js given tWfce
an d the rer1 GPWS wijrni ng lights Wuminale.

2000

E" ---t--~ ----- --,~ 1500
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·r, 0
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500=....
......-,.-

0U T

.... 0 H)OO 2000 3000 4000 5000 8000 7000
~

co CLOSURE RATE (FEET PER MINUTE)
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MODE 3: OESCENT AFTER TAKE·OFF
This mode IS active between 75 and 700 ft, When the aircraft ~Qnetr(;ltes Lhe
envelope, a "DON'T SINK" voice alert is given and the red GPWS waminy lights
i!lumtnate.
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20 40 60 00 '00 120
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MODE 4: PROXIMITY TO TERRAIN

• GEAR UP
This rnooe is active uS soon as the l.lircrdfl reaches 700 ft AGL after [ilkc-off. When
the l.l~ reraft penctf<J les the envel Opf: (It a speed hrgl1er than 157 kt wilh gear 1101 down
and locked i:1 (! TOO LOVv TFR RAJ N )) voi1: c (dert is y~v~n and lhe red GPWS warnin 9
lights iHuminatc. If penetn:~t~on is made lit a speed lowe:'" than 157 kl with gear not
down and locked, a \( TOO LOW GEAR 11 voice lliert is ~iven ()nd the red GPWS
wamillq ~lyhlS illurnirwle.
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• FLAPS UP--- -
This mode- is active wlwn lhe ~8ar is down ~nd lockerl but with the flaps not in ianding
confj~umlion. WI' (; 11 tile <jl reraft pen clrCltes the envelope at a speed higher thall 130 kt
a "TOO LOW TERRAIN" voice alert is given and the fed GPWS warning lights
illuminate-
If penctrahOll is Ilwde ill a spued lower lhan 130 kt. a "TOO LOW FLAP" voice arcrl
is gjven and the red GPWS warniny lights illuminate,
The GPWS sduclor enables (j tending with flaps nol in the Iimding confiyur<:Jtion
with Ollt ~!1CUling ij warning.

2000 - - ,----.
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MODE 5: DESCENT BELOW GliDESLOPE
When the aircraft pen~lr(Jtes (he outer envelope while on an IlS approach, a "GLIDE
StOPE" voice alert is given softly. If the lnner envelope is pcnetroted, lh~ si:lme voice
a;lerl repeats raster un rI CIt [l hi ghc r vofum e, In both cases the amher GS caution hghts
illuminate.
Tl1e~c !llerts ClJr! be iutlibiled below 1000 ft AGlin either the hard or soft alert region
by depressing one or til\! GPWS/GS ~wilches. The mode i:JutomaticaUy rearms af{er
a missed approach. lunrling or climb above 1000 ft AGL.

.. E
~- w-c ~ woo l
<:J
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~ 500 lr;J 0;( I..
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!. i "GtESlOPE"

1 2 3 4
DOTS "FLY UP"

MODE 6: DESCENT BELOW MtN~MUMS

A "MINIMUMS MlrJlfilUI\'lS" voice [i~erl is given wllell tlw dircraft passe'S with year
down lhrouQh the seleckd decision hei~lh( (between 50 and 1000 In
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[ 40.2 CONTROL!]

GPWS - GIS PB

The pbs on CAPT and F/O panel are identical and connecled in parallel. GPWS and GIS
indications Llfe integrated inlc tne pbs.

GPWS illuminates red as long as any mode 1-2·3-4 alert is activated.
The illumination is accompanied by the voice alert for lh~ p.articular
marte.

GIS illuminates amber as long as a mode 5 alert ,s activated, The
illuminatIon is accompanied by the voice alert for this particular mode.

Prf:!ssed !l On ground, or above 1000 ft with gear up, will perform the system test
GPWS FAULT amber It illuminates on CAP

-- GIS amber lights jI1uminate on both pilols panels
voice alert "GLIDE SLOPE" is given
on€ second time delay
GPWS red lights jllumin(Jte on both pilolS p~ncls

- voice alert "WHOOP WHOOP PULL UP" is given seveml times
- GPWS red lights extinguish
- GIS Irghts and GPWS FAULT light w!ll extinguish as soon as the pb is

released
f< below 1000 ft, will inhibit the mode 5 alerts (aural and visuatl.

GPWS SELECTOR

GPWS

r;>-...r/ hik\ ~:M
lV] OVRD /~~~-~~~

ll1J AI Cd ;rn-- DC gc]'-O' LtT'.
~III q=""'O LJG Du n' -_.'p "

OFF .!~ _I; oB§~~ -l_ O~";\,

The s.elector is guarded in the NORM position
NORM all alerts arc opcr'dtive
FLAP OVA D mode 4 alert caused by flap eXiension. at less than landing

configuration is inhibited to avoid nuisance warnings in case of landing
w~th reducerl flap setting.

OFF all mode alerts are inhibfted.
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i_~a.3 ELECTR-J~Al SUPPLY/SYSTEM MO NIT~_RJN~]

ELECTRICAL SUPPlV

EQUiPMENT DC BUS SUPPLY AC BUS SUPPLY
(C/B~ (C/B)

GPWS computer - Nil - 115 VAC BUS 2
(on overhead panel CMPTR)

GPWS alerts DC BUS 1 -- NH ~

(on overhead panel WARN~
GPWS FAULT INO DC BUS 2 - Nil -

(on overhead paneJ)

SYSTEM MONITORING
_. - -- .

The fonow~ng condit ions are moojtorerl by visual alert :
- GPWS Corn puter inWrn al failure or power supplV Iass or inpul supply loss.

• GPWS fAULT arnbf;H tlyht illuminates on CAP.
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40.4 SCHEMATIC;
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150.1 DESCRIPT'ON .]

Weather radar system is designed for weather impediments detection 1 up to 300 NM in a
45 degree sector on each side of ajrcraft path.

Weather impediments are displayed on lhe EHSI(S) in ARC mode, in 4 colors according to
the intensity of rain defec1ed.

Weather radar can also be used in MAP mode to djsplay ground obstacles.

<....
o
~

,q:,-

CAPT
EHS'

~

SGU 1 --
.I

ECP 1

WEATHER RADAR FlO
CONTAOL- PANEL EHSI

.~

"
WEATHER RADAR SGU 2RECENER/TRANSM. -

ANTENN ~
.~

ECP 2:

System is contro~led with the weather radar control pane~, Modes selected on this panel
are dfsplayed on the EHSt.
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j50.2 CONTROLS]

WEATHER RADAR CONTROL PANEL

.<

.~

.--,

."
IL
.~

,,,,"

Enables the selection of lhe operating mode.
OFF positlon ~

56y pos~tion :

WX pos~tjon :

GMAP posil ion :

FP pos;ljon :

TST posit ion:

The radar system ~s turned off (WX disp;ayed amber on the EFISj.
{STay displayed green on the EFISl Places the radar in a ready
slale with the antenna scan stopped and the IransmiUer inhibited.
(WX displayed green on the EFISl Selects the weather detection
mode. displaying five different levels.
level 0 : Black No detectable cloud
Level 1 : Gree'1 Moderate storm
Leve! 2 : YeHow Less severe storm
Level 3 : Red Strong storm
Level 4 : Magenta Intense storm
On the ground, the syslem is automalicany forced in SBY position
for salely. If needed, it is possible to restore the active WX mode by
pushing the STAB button four limes in Ihree seconds.
(GMAP displayed green on the EFIS} Selects the ground mapping
mode using four different jevels.
Level () : Black No re1urn
Level 1: Cyan Least reUective return
Leve I2 : Yellow Moderate rei urn
Level 3 : Magenta Strong return

(FPLN displayed green on the Ef'SI. Clears the screen of radar
data and put it tn the flight p~an mode. The targel alerl mode (fGT)
can be used in FP mode.
{TEST d.sp1ayed on the EFIS) displays a tesl pattern to verify the
system.
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CD TILT control
Is used 10 adj ust the antenna pitch from 15° down to lSc up.

(0 BANGE push buttons
Select the drtferen1 operating ranges from 5 to 300 NM. In the FP model additional
ranges of 500 and 1000 miles are available.

o G~LlY ro.tary conUQI and push/pulJ switch
When the switch is pushed j the system enfers the preset, caHbraled gain model in
this model the rotary contro! does nothing.
When Ihe switch is pulted T the system enlers the variable gainmode. adjustable by
the ro~afy control (VAR is dtsplayed amber on the EFIS).

0) ReI pustLP.vttofl
Activales or deaclivates the REACT mode which compensates for attenuation of the
rada r Stg nal as il passes 1hrough rain fall.
The cyan field indi cates areas where fu rt her compensat ion is no1 possible. Any target
detected in these areas will be displ ayed in magenta and should be considered
dangerous.

8 STAB..p.ush button
Turns the pitch and rofl stability ON and OFF.

(2) fG Tpush button
Activates and deact ivales the radar target al ert mode. When actival ed, TGT is
displayed green on the EFIS and 1he system monitors beyond the selected range and
7.50 on each side of the aircraft heading.
If a characterisHc return is detected in the monitored area, the TGT legend on the
EFISchanges from green to amber. TGT alerl can only bE' selected in the WX and FP
modes.

o S.E£T_p-ush button
Is used to select either the normal 12 looks/mn 1200 scan or the faster update
24 100 ks/m n600 sector scan.
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EHSI DISPLAY
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o Radar Mode Annuncialor

Appears as soon as the weather radar is switched on.
• WAIT (green) :

• STBY (greenl :
• TEST (green) :
• WX:

• G MAP (green) :
• RCT (green) ~

• TX (magental ~

corresponds to the radar unit warning up time (is illuminated
duri ng 90 seconds)
radar is in STBY mode.
ill urn inates green when a test is inHiated
- lUuminales green when radar is operative
- ill urn inates am bar to indicate the..t radar ,s not working when

it fS either:
. selected ON on EFIS Control Panel (ECP) but OFF on

Radar Control box.
. or selected ON on both ECP and Radar Control box but

antenna is not scanning.
enables to display the ground obstacles
Rain Echo Attenualkln Compensation Technique mode Js engaged.
I lIuminates when radar operates with the screen dim med.

o Qiga'lCJUfJr1iQ.qItQ.n.J.~!.!Ji~
Appears as soon as ARC mode ls selected on EHSJ.

o Weather indication
Is displayed in four colors.



-w NAVIGATION SYSTEM 1.15.50

P5 010
1\n72
F.e.O.M. WEATHER RADAR JUlOO

IVI

LEFT INTENTIONALLY BLANK



-») NAVtGATION SYSTEM 1.15.50

AJ:l72
P 6 001

F.e.O.M. WEATHER RADAR DEC 96
::;.,

---.------ - - - - I
~O~3~LE~TRICAL SUPPLX_~

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
~C!8) (CIS)

Weather radar DC BUS 1 '15 VAC BUS 1
~on overhead panel 28 VDC) (on overhead panel 115 VAC)
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(60.1 DESCRIPTION (See schematic P, 11/12)

Using inform ation provided by a constellatjon of 24 satellltes {the HT 1000 lS
able to track up to 12 satelldes at a time), GNSS is an automalic tffdlmensional
(lalitude 1 longitude, attitude) locaHcn and navigation means, U also uses data
recorded in a da1a base.

The da1a base is stored in lhe NPU and ls updated every 28 days on the ground
using a specific data loader. The effective date periods are displayed on the
MCDU IDENT page.

The navjgaiion is normally performed using the GPS sensor (GPS mode). In the
case where the GPS position becomes unavailable r the dead reckoning mode (DR)
is used like a back-up utiliz~ng true airspeed. heading and the last
computed wind data.

FUNCTIONS

HT 1000 rs capabfe of performing all the functions associated with the great c+rcle
navigat~on ,

It mainly allows to perform:
~ "Dlrect To" navigation
- FI ight plan navigation
- Navigation to nearest arrpOrl (or nearest VORl NDB, .. )
- Verrjcal navigation (non-coup~ed to auto-pilot)
- Non precision approach

To know all the functions avai~alliet refer to the table of contents of the HT 1000
pfiot's guide,
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[ 60.2 CONTROLS I
HT 1000 CQNTROLS

....._, 7·:: -.7,"';'".,
•. II

...,

~

.:>....

The MCDU is (he pnat interface for operation and data entry Of the HT 1000 and
also displays roules and advisory data on a color 5.5" liquid crystal dfsplay. The
display has 14 nnes of data with 24 characters per Hne. The MCDU keyboards
provides for data input and display selection and control.

_______ .1.. _

TlTLE FIELD
-------T------- --~-DI SPLAY

@) lA IJ)

@t 2R ~
@) 3R (j

w
@) 4R ~

[f.)

@) 5R w
z

@) 6R -.J

RIG-IT
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LE.Fl
FiElD

r..!) lL @)
>- (Elw

2L".::I::

t-
3L lBU

LoU
(0-.J

lU 'IL
rF)

rEIw 5Lz- lB....I 6L
FUNCT I CX'J KEYS'" SCAATCHPAD

BR I GHi.. I("!inTi~,...-;--'l~~~~~
DIM /l,[)JU$T ------uuLl~l-L...J~~~~~---- EXECUTE KEY

B(D@@0@)@)@)(ID0@
80®®0GJ00~@®
~0®®@0@0m0@
0@G)G~080§

t -t- t---
N~~AIC ALPHA SPACE
KEYS KEYS KEY
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o Mappb
Repelitive acHon on this pb selects alternately MAP displaf/ and ARC display on
EHSL
In MAP selection, waypoints of the flight plan are displayed in white except the
achve waypoinl whlch is magenta.o VILnb
Action on 1his pushbuuon causes selection of the VQR/LOC mode.o RNVpb
Action on this pushbuUon causes selection of the GNSS mode.

0) Refer to 1.10.30,
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NAV source annunciation
Identifies the source which suppHes the EHSI.

r:'\ This information is blue when only one crew member uses GNSS. It
\2.; becomes amber when both Pilot and FlO use GNSS as navigation source.o Distance counter

Indicates the distance computed by GNSS to the ne)it waypoint.
8 Wa.vpo;nt~

nexl waypoint (ma.genta)

other waypoint (while)

indicates an airport

. fndrcates a VOR
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o Gro~nd speed indicator
Indicates the grourld speed calcula1ed by 1he GNSS.

0) Track deviation
Indlcates in NM and tenths of NM the track deviation to the left (l)
or to the right (A) of the intended track.o Wind indicator
An arrow and a figure indicates 1he d~rectfon and the velocity (in kt) of the
wind.o VORIRNV svmbols

RN\!
VOR

On~y VQR/DME or RNV waypoints wHj be presented on the MAP disp~ay.

VOA/RNV 1 (s djsplayed in blue.
VOR/RNV 2 is displayed in green.

CD .WPTIDGR~1~r1;ng
WPT ~liumrnates am ber when approachlng a waypoint
DGR illuminates amber when the ~UNA8LE RNP" message IS dfsplayed on
1he MeDU.o TO/FRQM indiI:jltQr lmagenta)

® Drift angle indicatorjmagenfa)

o Radar's range selector may be used to selec~ the distance scale.

@ QME 1/2
Indkates the dislance given by DME 1/2,

0) OFS U;Yfowl
Indfcates that a parallel offset has been activated.

G RAO~.R .s-~a{V~

@ VerticaLO~ia1i.Qll
Scale and ~ndex
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NAV source annunciatiQ,1
(0 Identifies the source which supplies the EHSI.

This information is blue when only one Clew member uses GPS. It becomes amber
when both Capt and FlO use GPS as navigation source.o Distance_@!!fl~l
Indicates lhe distance computed by GPS to the next waypoint.

0) (2mund sn.eed indicalor
Indicates the ground speed calculal&d by rhe GPS.

8 Desired track indicatiQn

CD Lateral deviation ta the /(ack

CD WPTIDGR gJertinIl
WPT illumjnates amber when appmaching a waypoint
DGR illuminates amber when the "UNABLE AN P" message is dispfayed on
lhe MCOU.

'2) TOIFROM annunciator

o RAQAB. _sJarllS

o APPIOFS
APP fllumjnates cyan when in approach phase.
OFS illuminates cyan when an offset has been activaled.
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NAV source annunciation
(0 Identifies the source which supplies the EHSI.

This inlormation is blue when only one crew member uses GPS. It becomes amber
when both Capt and FrO use GPS as naviga1jon source.o Qi.sla~ounter
Indicates lhe distance computed by GPS to the next waypoint.o Ground speed indicator
Indicates the ground speed calculaled by the GPS.o Desired track indication

o Lateral c!eviatiQ!) to th~ track

CD WPTfQGR alerting
WPT i!luminates amber when approaching a waYPolnt
DGR lllumtnaies amber when the "UNABLE RNP" message is displayed on
the MCDU.o TO/FROM annunciatar

o RADAR s.1iJtus

CD APP/QFS
APP illuminates cyan when in approach phase.
OFS illuminates cyan when an offse' has been activated.
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EADI
Alerting messages and displays related to the HT 1000 operation.
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(1) RNV MSG is triggered by one ot the following messages displayed on Ihe MCDU:
- UNABLE RNP: message- annunciated when ANP exceeds AN? or integrity is greater

than twice the selected RNP (Once the value for approach}- The conditions fOf
displaying this message are flight phase dependent as follows:

PHASE OF FLIGHT DEFAULT RNP {NM} Unable RN PTim eto Alarm (s)

OCEANIC 12 aD
EN ROUTE 2 80
TERMINAL 1 60

APPROACH * 0.3 10

• Not applicable
- DEAD RECKONING: message annunciated when NAV source becomes dead reckoning

(GPS and OME modes are lost).
- VERIFY RNP ENTRY: message annunciated when the pHot entered RNP is greater than

defauft current RNP.
- VERIFY ANP-PQS REF: message annunciated when fHght phase changes and current

pilot entered RNP is greater than the default RNP for new flight mode.
- UNABLE APPROACH: message annunciated when within 2 NM from the FAFj and RAIM

prediction at FAF/MAP fails, or navigation source is not GPS.
VERTICAL TRACK CHANGE ALERT
Thrs message and annunciator is displayed prior !o teaching a vertical track change.
END OF DESCENT
This message appears whenever the aircraft reaches the last aHitude constraint on the
descent path.
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In addition lhere are some advisory messages such as:
- RAIM UMIT EXCEEDS XX NM: message annunciated when the GPS RAIM protection

Umrt exceeds TSO-C129 requfrement for current fHght phase.
- CHECK DEST RAIM-POS REF: message annunciated withfn 30 NM of destination airport if

active rou1e contains apprc-ach and approach RAIM predicted to be non available for some
period of time within 15 minutes of destination ETA.

ANV MSG wiU extinguish when the associated MCDU message ~s cancelled.

[ 60.3 ELECTRICAL SUPPLY I
EQUIPMENT DC BUS SUPPLY

GNSS DC STBY BUS
(on overhead panel GPS)
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The engine is a Pratt &Whitney of Canada PW 127 F certified for a 2750 SHP max.
take-off rating. However t in normal operationl take-off rahng will be 2475 SHP wi1h an
automatic power increase Lo 2750 SHP {rese rve take- off rati ng ~TO} in case of other engine
failure.

Power seHing is character i.led by constant power lever and co ndiOon levsr posil~ons,

The power adapted lo ~he flight phase is selected by Ihe pilot through a power
management selector.

The engine com prrses two 5poot gas gen erators driving a six blade propeller v~a a free
tu rbine/concen1 ric 5haft/reduction gear box assem bty. PropeJler regu lat~on is
electronically con!foIJed,

The propeller is an Hamilton Standard 568 F

- Diame1er
- Rotation
- 100%Np
- Weight

: 3.93 m (12.9 tt)
: clockwise (looking forward)
: 1200 RPM
: 1BO kg

The engi ne accessories are me unted on two accessory gear boxes, one driven by the
HP spool I and one by the propeUer reduction gear box.
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~~~~INE j (See schematics p 7/8)

MAIN COMPON EN TS (S ee CR OSS- SECTION)
----------

CD _Lo~ ?!~~~_ C!!mp(~~~Qf

The low pruss comprossor ~s a ccntri rug al tvpe.

(]) High Press q~~~prcss()r

The high press compressor is a centrifugal type.

0) Diffuser Pipes

The diffuser pipes from the first slag~ laCid jnto conslanl diameter cross over ducts
which blend together lo give a fu~l dng with uniform Howat entry to the second
stage.

CD Combustion Chamber

The combustion chamber is of the fully annular reverse 110w perforated sheet metal
type. Fourteen piloted air blast fuel nOl.lles provide quick. clean light offs. Hot inner
parts are cerami c~ covered.

CD High Press Axial Turbine

The high pressure axj aI Lurbine drives the high press compressor. It incorporates a
cooled vane ring and cooled biades permitting an increase in turbine in ~et

temperature, hiyher speci fi c work tlfld consequently (S lower flow and a Ii ghter
enyme.

(6) Low Press Axial Turbine

The low press axial tu rbine drives the low press comp...ess Of.

It has uncooled blad es and vanes.

CD Free Turbine

Tho two axtal rfee Lurnin~ stages drive the red UttiOIl gear box.

CD Accessory Gear Box

Turbo mach inc ac cessori es are mounted on the accessory ge ar box whi ch is driven
by the f-fP spool. The accessory gear box is located at the top of the engine and
contains drives for:
- Tllo DC starter!yencrator.
. The HP luel pump,
~ The od f]umps.
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o Propeller Reducbon G~ar Box

The power tu rbin esh an is conn ect ed to the propeIte rredu cti on gear box by acoupl ing
driveshaH flexiole d~agram connections at each end. The gear box is mounted offset
of the centerl ineof th e tu rbo machine. The speed reduction is obtai ned in two stages.
On lhe reduction gear ~ox are installed.
- The ACW generator

- The propeUer Valve Module (PVM) conlrolled by Propeller Electronic Control
(PEe).

- The (HP) pump and overspeed governor

- Th eauxi liary feath er pum p

- The propeller bra~e (on AH engine only}
- The fuel coo!ed oil cooler (FCOC)

Note: Auxiliary feafher pump is driven electrically. On ground, its activaNon by the
CL is inhibited.
The other components are actuated through the reduction gear box.

AIR INLET
As presented on figure, the engine air intake 0 is offset and is a shallow "S~ bend
designed lo provide uniform inlet flow to the compressor. The curvature (:) is
intended to provide inertial separation and protection in 1he event of foreign object
ingeslion, It is also used :0 divide airflow in a primary flow directed to the engine, and
a secondary flow d,rected to the oil cooler 0. Control of the secondary airflow is
ach ieved by autom atie od cooler flaps posrtionl ng0 '

2

'.'
'='

, I
,

GAS GENERATOR

t ---:; .
-- ..

-. ---4 -~.

.~..
1 3· 4.
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R [20.2 ~~~L SYSTEM I
The fuel supplied from the Ale fuel tank flows through ~

- A fuel heater which includes :

- a screen 0) with a by-pass capability.
- a fuel heater element 0. The source or heat is engine oil, and the fuel

temperature is thermoslalfcally controlled. A fuel heater outlet ~emperature

indication is provided.

- A HP pump0 with a tHIer, a dogging indicator is provfded on pilot's panel.
- The Hydro Mechanical Unil IHMU) which has two functions:

• to meter the fuel flow delivery to the engine by a metering valve assembryo ,the excess being ~etumed to HP pump inlet,
• to provide the HP motive f~ow required by lhe fuel tank jet pump through an

eng,ne valve0,

- A fuel tlowmeter0.

- A Fuel Cooled Oil COflfer (FCOC) 0, that provides coating of the lubricaling
system oy using fuel system as cooling source.

- A flow d~vider0 to the fuel nozzles.
r PUMP I-I f ~~-;;.J
;[t~~Jj

-- - - - ---------
I

[

. FUH-----1~ (
TANK "

ii~y)\ pt~p I
l,,\}~~ ~ ""RC"''''l:''T-MOTrvE~~\~
'"10:~ ~/..... n.....- I " V I','-'r FLOW VALVE

r - - - . - - - fuEL CLOGI - -- - - - - -: ~ . : ~-- ~~ [ly/V\} (~) I

1 1 rl_~, 1 ~ I
1 ' r--- I I MEcAING ! i

~ .. //"'......1.. qEL [I j tiP PUMP I VALVE I;
L~ -' .' 9 H~TER~I - --I; ~ ASS~:~!Id.:.LV r

1

j
1 F~lT.EA (...! ) J ~ (3) _.. J

I (t) i I ~
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i 20.3 l.UBRICATION SYSTEM I(See schematic P9/10)

Synthet tC oi i specification MI L-L- 23699.

A sing~e oil system serves the turbo machinery. the reduction gear box and the
propeller pitch change sys1em.

- Oil Tank
Oil is contained in a 14.4 L lank 0 . A filter cap is provided on the tank.
Quantity indication is checked by sight glass (or by a dipstick) on the side of the tank.

- Pressure system
A gear pump 0) drfven by the accessory i:ar box supplies oil through an air cooler
(2) mounted in the nacelle and a filter (9 both filted with by-passes in case of
clogging.
RGB ail is also cooled in a fuel heater, CD as well as the FCOC 0, An oil
temperature sensor is provided.
Oil pressure is controlled by a regulating valve 0, A low lemp, vaive 0 is
pIOvfded to eliminate damaging pressures surges on cold starts. A pressure
transducer0) and a low pressure switch@ are Installed..

~ Scavenge system
Scavenging JS b~own down or gravity drained except for N° 6 and 7 bearing cavity
and the reduction gear box, on which gear pumps are used.

I20.4IGN!TI0!iSYSTEM I
Each engine is equipped with a high energy ign itlon system. It consists of two engine
mounted igniHon exciters (A and B) powered by the DC ESS BUS and two spark

A jgni!ers, one tor each ignit fon exciter. Ign ition cycle incl udes two phases. During 25 Sl the
R intensity is 5 to 6 sparksfs and then, the intensity becomes 1 spark/so

The engine ignition system provides ignition for:
- On ground starting using exciter At exciter B, or exciters AtB (according to ENG

START rolary selector position).

Note: Using exciter A or exciter B may allow to detect an hidden failure.

- In flight starting using e/(citers A+ B regardless of start selection.
In addition, for each engine. In case of NH drop below 60 % exciters AtB are
automallcally activated, This act,on is inhibited If :
- NH drops below 30 %, (·r
r EEC is deselected, or
- CL is set on feather or fuel S/O position, or
- On the failed engine in case of ATPCS sequence.

Note: When EEe is deselected, excites AtB can manualJy be activated, using the MAN
IGN guarded push-button.
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R [20.5 PROP ElLE R I(See schem atie P11/12)

The propeller is driven by a free power turbine by means of a reducHcn gear box. Pitch
(B) chang e is hydromechanicany controlled by a PropeUer Valve Module (PVM).
The PVM is controlled by a Prope~ler Electroni c Control (PE C) instaHed in each engl ne
nacell e which provides the synchrophasing between the two propell ers.

fnlerface be1ween flight deck and PEG is ensu red by a Prope'ler tnterface Unit {P IU)
installed in the elec~ronic rack.

The prope~ler control system uses the condition lever. the PWR MGT rotary selector
and the power lever to activa1e the pttch change mechan~sm through the governors
and associated equipmenfs.

The system is protect ed against:
- Low pitch angle in flighl t

- Overspeed ~

- Hydraullc pr essure loss.

The AH Propeller Aeductfon Gear Box is provided wtl h a braka to be used on the
ground for Ho1eJ mode operat ion.

PVM
The PVM is install ed 0 n lhe reduct ion gear box and aUows :
- The bas ic speed set
- Bela schedull ng
- Reversing
- Synchrophasin9
- Featheri ng
- low pi'ch protection

~ 14° (Reverse) < ~ref < 78_5° (Feather)

Additionally il is used 1 with lhe overspeed governor, to contajn propeller overspeed.
The PVM com prises :
- An Electro Hydrau lie Valve (EHV) wh jch meters the pitch change oi I to the pit ch

chan ge actuator and allows a normal featheri ng of lhe propeller.
- A proleclion valve WhlCh is a part of overspeed. low pitch and back-up feathering

functions.
- Afeather solenoid (EHV back-up),
- A Rotary Variable Diffarential Transducer {RVDT) whlch adjust and confirm PLA

position.



-») POWER PLANT 1.16.20

, 570 IP6
~72

F.e.O.M. SYSTE MS DESCRIPTION I l JUN 97
M

ff..C
The PEC is a dual channel electronic box which provides closed loop control over the
propeller pach change system. The PEC detects, isolales and accomodates systems
faults.
In the even! of a failure of the primary channe~, control of the propeller system wHI
aulomatically be transfered to the back-up channel.
PropeUer speed IS calculated by the PEe through EEC (altitude and airspeed datal and
Np sensors.

PIU
The PIU (one per PEG) ls an e~ectronic box located in the electronic rack that realizes
Ihe inlerface be1ween the PEG and the cockpit far propeller speed selection, and PEG
tau It signal ~sati on logks,

PRO~_~

The propeller brake is liBed on a CQuntershaft on the RH engine reduction gearbox in
order to stop the propeller [and the power turbine}.
When the engine is running in Hotel mode:
- The HP spool drives the DC generator.
- Bleed pressure is avatlabre downstream Ihe HP compressor and supplies both

packs.

ENGAGEM.ENT LOGIC
~..

r.ON tPOL sw :;1!": l lGT'" f} ON

,. ol,l~CrtAFT ON ::mOUND --,
.!

GUST LOCK ENGAGED
BR....KJ~G ScOL'ENC~

- -_. AND .... AEAOYU
IlLUMINATE.s GREEN

C:.. ON l=Tr-t POSIT'ON ron FUEl SO} -_.

BLUE HYDRAUliC PRESSUFlE AVAILABLE

1--

I,

READY light must be illuminated, prIor 10 any propeUer brake activation. Loss of one
of the above menlionned required conditions for engagement. will not imply propefler
brake disengagement. However~ when gust lock is refeased and propeller brake is still
engaged, PROP BRK Hght will tlluminate red on CAP, associated with CRG.
Note: After a propeller braMng or releasing sequence, READY lighr may remain

iJIuminated fOf about 15 s.
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PROPELLER REGULATlON SCHEMATIC

I%V PWR MGT ~

Pl 1-------.

PWR MGT POSITION

FAILURE IND.

•

&;
PEe-: PEC2

IOe]1
[JE]

~. 'rx

CL
POSITION ·AUTO

~

FEATHER
.100 OVRO CLPIU

-

EEC

AIR SPEED

ALTlTUO!;;, PEG

r PLA POSITION

BLADE ANGLE
POS. FEED BACK

PITCH CHANGE
I

J

1

RVDT EHV

CL FUEL S/O POSITION
r - -!+-_t-------------J

PVM I
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The power control parameter is the torque:

TO =P (engine power}
NP

The mal<im urn to rqu efor each flight cond itio n, at the selected rating, is computed by the
FDAU independently of the engine governing and displayed on the TO lndicalof
(Automalic BUG).

An engfne Electronic Control (EEC) provides control of fuel flow in the
HydroMechanical Unit (HMU), through a stepper motor in such a way as to control
the torque in accordance with ou~slde conditions and posi1ions of :
- The power lever (PLA).
- The power manage-men! seteclor (PWR MGTl-
- The bleed valves.
The HMU de~ivers a fuel "ow which generates the NH compressor rotatwn speed.

Power lever (PL)

~. --..[ EE~PWR MGT selector
BLEED posWon I

I

l
~

POWER LEVER ~ HMU]

PWA MGT Selector} I PEG I--------J PVM,
POWER LEVER (PL) } -, ,~

CONDlnON LEVER l- ---1 PVM J
(el) )

~

~ Power Control
) +Np min

NH

~ Blade ang~e governing
S + reve-rse

l Np max
5 + Fealhering

~ Engine shutdown
~ (HP Fuel shutdown valve)
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MAIN UNITS (HMU-EEC-PVM-PWR MGT)

HVOROMECHANICAL UNIT (HMUI

- - - ~------ - -- l-It~u TOP L",#
~.

.............

- Performs fuel metering in steady s1a1e operation and protects the system in case
of transients.

- Commands a rotor speed in accordance with 21aws (NH '" f {PLA)) :
. 1s11aw (called top) used when EEC is ON to protecl NH overspeeds.
. 2 nd law (called base) used when EEC is OFF.

~ 1
L
:: +..
;z....

t

o
'-.:-

~..
• fIG .1--_
~ I -.---....... ........

I ".

I 7,'" '-... _----
:' . '1--------"--~-------.---,_-----,1,-_.....,....
';; '"1.,' 75 9'J f'l.1I j'l

- Includes a stepper motor which adjusis the flow conlroUed by the hydromechanical
channel~ in accordance with commands transmitted by the EEC.

- Ensures engine shutdown IHP fuel SID).
- Delivers a motive flow to !he fuel tank jet pump.

ENGtNE ELECTRONIC CONTROL (EEC)

- Regurates a given power, by controlling lhe stepper molor, to obtain a predicted
torque as a functlon of:

• the power lever position
• the PWR MGT selector position
• fl ight conditions
• the position slalu5 of the bleed air valves

.,
--:
•.:,.. :J~

u: 1:
'" 2
- -
'"
~ 1()5
Co
.~

........~ ..
......------ NH OIll:RSP!OEOS P80TECTION_,./.,.. -f/ .-- r' .- -- OPE:RA1ING L1~E WOTM EEC

/' OPl;RA,TtNG POINT

r
FI

I ~

75 90 PLA n

~: Operating line with EEe ON may be placed abDve or below the HMU BASE
R LAWdepending on weather conditions
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Z

/~----- Nil OVERSE"EE:O$
/ PROTECTlON

., ./ • WARM T£M~ COND
"' / _- - - HMU BASI- urA'

~ .... ---- • 6~~~~rMI' CONn-..------L...- .... I'l n

Ensures mini mum propBller speed control r on ground and at Jow powBr (see
propeller governing),

- Delivers, in case of engine failure at take-off, automatic uptrimmed lake-off power
10 the valid engine IATPCS} by responding to the signal generaled oy the
Auto-Feather Uni1 (AFU) of the failed engine,

- Controls the modulated open!ng of the Handling Bleed Valve (HBV), so as to ensure
correct LP com pressor operation.

PROPELLER VALVE MODULE (PVM)

- At high power, controls Ihe propeller maximum speed Np, according to the PWR
MGT selection.

- Controls propeller pilCh at ~ow power and when using reverse.
- Ensures low pilch Ihrough a solenoid (when PLA are below FI posWon).

PWA MGT SELECTOR

LINE A : One eng~ne oul operation
LINE B: Normal TO or MeT
LINE C: CLB
LINE 0: CRZ
~ : Sensible sector designed to allow fix throttle engine centro/,

NORMAL OPERAT ON, '::[C ON. ISA CONDITIONS

______ ~ - - - ---,---------I~----l..---_r_.......

SliP

81 1QQ
POWER LEIlER ANGLE .:

_____ .I~9Q%_T2·....!~"~l>:.e _
MGT 90.9"", TO WOof, i\p

87

nm ~UP TrtlM)

Mer OR TO
-----~~~------~~ -

C 50

27-':11;

<'5CC
2"47S
::'19~

2'3~

"c-
O<

,.
c,

-"
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ENGINE POWER CONTROL LAWS
R 0 TOP LAW (EEC ON)

This is a TO (PLAI control law, ensuring a constant power.
It is backed-up by an NH (PLAllaw whtch becomes active:
- At low power (authority of engine torque control (s gradually reduced to be

cancelled out at FI),
- In case of eng in e torque controt failu re,
- In Hotel mode.

PROPElLE..R
PITCH

:(DEPENDING
ON
VE~StON)

PSV
OR

PVM

•
(Np)

,
<.

PLA ..;

Cl A '-:

TQ
COCKPIT

IND1CA10RPWR MGT
BLEED

AIHCHAFT FLlGHT
CONDITIONS (ADC OR
!: l\JC:1 IN F OATA)

.• pPLA

PLA HMU Ir----... STEPPER ....

MOTOR FUEL

I FLOW

P NH ~_. ENG~NE
p~ P OBTAINED" TQ x Np lNP ..... .,..- ......-------"""'!i. TO ....., , PROPCLL(R I

CO~'lMANDED PLA •.
•.i:.... EJ:G

•~ CL .
~>

PL

".,.,

PWRPEC _. --
MGT

According to the rating selecled on the PWA MGT rotary selector, with the PL at a
set pOlnt, 1he EEC commands a determined engine power and therefore a torque value
(for a given propeller speed).
Thus, the torque which is the engine control parametefl is controlled (with PLA
constant) in all ambient conditions.
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When necessary, power is automatically reduced in such a way as to maintain the
torque at 1he maximum value l authorized for the rating consfdered {!hermo dynamic
nmil).

TQ%

115

100

97,2

94.5'

90

RTO PO\NER WI1 H 100% Np

CLB WITH 82°/0 Np
---'--------.........

"'-
CA2 WITH 82% Np" 1.

TO POWER WITli100~

DISA
L ~__----r"'-----,,-----.....F----~--- ------4.....

12,b 16,5 22"C

Example for: sea leve~1 bleed off, static cond~tions.
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PLA quadrant has TWO CLEARLY IDENTIFIED POSITIONS

Position CD WHITE MARK

At this position marked by a nolch the control system delivers max rated power
correspondlng to the mode selected.
TO: P = 2475 SHP

MeT: P -'" 2500 SHP
CLB ; P "'- 2192 SHP
CRl : P - 2132 SHP

ENGINE REGULATION

- Engine regutation U&eS pitot and static data com,ng from EEC. EEC data are
elaborated either from the selected ADC (normal configuration) or from engine
sensors and jmposed data {emergency configuration} .

,- - - - , lMi i

,: • - ..~- fEG l i - - .....

11.H:'U L,\lIO'l

• i. -
_ . --"______ -_ ..--~ EEC ~ .-

I . RtGl!l,lt IO'i

•
•

(,DC1

AOr.2

EN,.;? ,
SE~SQ"1

;-[-401

SE.NSOli .

A
D

" , C
:1

AJC Sit.'

t,
D
C
1

..::

...;:

.,
- - - - -

L:~

<:.
r

~

Note: If the selected ADC e~ectrfcal supply fails, two events may occur:
- IfADC 2 was selected, ADC 1 immediately takes over from ADC 2 ;ADC SW

FAULT light ifli.Jminates.
- Jf ADC 1was selected, engine sensors immediately take over fram ADC 1.

ADC SW FAUlT light does not illuminate.
The eng lne to rqu emust match wilh the torque calculated lly the FDAU, except when TO
is selected at the PWR MGT selector.

When TO IS selected at lhe PWR MGT seleclof, with the ATPCS armed:
- the torque calculated by the FDAU corresponds 10 RTO
- in normal ro. configuration Pl NOTCH

PWR MGT TO
AlPes ARMED

The FDAU BUG is positioned at RTC. This value must be crosschecked with
temperature and altitude information. Manual BUG must be set at RlO - 10 % TQ
posi1ion.
In the event of engine failure and automatic uplrim, the engine lorque wm coincide
with the FDAU torque (RTO).
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~~~~.P~ liSA conditions}
....
·f

X\.
90

/
NOAMAL TAKE-iJFF

1'),

( :"0\_____..-. 1

TAKE-<:>F'F FAILURE
AND UPTFlIM

k MANUAUY SETtC> TO ROOf:
TO·9O'lb

AUTOMATIC
.... TOROUE

FDAU TO ~ l00"if:,

Commsnt
----

If necessary, moving the lever out of the notch wm enable 10 set precise power setting
willloul any disconli flui IV.

I· -Position Q) ]_________________b_e_g_in_ni_ng of AMBER SECTOR _

This position, characterized by a ramp threshold is used during GO Around or at take
olr in the f!VE::nt or ATPCS failure. The power deltvered is GA lor RTOt for NP =- 100%,
irrespective of the mode selected on the PWR MGT rotary selector.
'n this posilion, the engine torque agrees with the RlO torque calculated hy lhe FDAU

Note; The ramp thresho'd may be overriden, thus emibling tho lflver to be positioned
up to the stop of tile PI.A quadrant. This procedure must remalfls
EXCEPTIONAL. It is AN EMERGENCY PROCEDURE WHICH WiLL PROVIDE UP
to 15 % mQre power than RTO.

(2) EEe FAlLURE

~ NH (%)...
<:>

'"'"·-o
co

• m-It;!o
""
'"·
co

I....

...------ NH OVERSPEEOS PAOTecnON

~ JIll#' ---

_ .. ,. ...... ~ ~ ~ OPEAA1ING LJNE WITH EEC fAILED

I INEffeCTIVE RANGE.. , .
/f I

,- I I
I I

01 FI 52' NOTCH PLn

- EEC FAULT Flashes.
NH is cllJtornatically frozen to its prior value (FAIL FIX) Wl set forward 52'·'1

- As long as EEC Fault Jg flashing deselection is stricly prohibited.
- The Pl slavs Ineffective llntll PL travel reaches 52:'.

• When PL rei:lct1E~s 52"', the reversion is automatically assured to the manual mode.
fEe FAU lT II ght st 3YS ON.

- The pilot deselects EEC.
- Pl is active 8QElIn and follows HMU base law.
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CD BASE LAW (EEC OFF)
The NH (tunclicn of PLA) base taw is lIsed when the EEC is deselected.
(REVERSION MODE) .
. Refer to the schematic p 4

EEC Deselection Seqy"enceo a~ 1ime of EEC failure PLA = PIa (NOTCH)
NH == NHo

NH remains tixed at NHo value until either PL travel reaches 52<':; or NH reaches its
overspeed protecti on.
® NH changes to NHl value {at that time a power increase or decrease can be
noled t according to the operating point position prior to EEC failure with respect to
HMU base law).
(0 NH follows the NH (PLA) schedule of lhe HMU base ~aw.

/

/

_ ·-orERAT1NG liNE wnH EEC OJ\j

- Nt1 OVERSPEED PROTEcnON

," OPERATING LINE AFTER EEC
" .. _- ~-" DESEL£Ci:ON - HMU 81\SE= LrNJ

~~1'" ../~.,..~ , C
..... ~ .---"-; . I

iJ ~l"?" - - -"---.--- - / C ,
- I

L _. "' • j---y _ _ _ __.....

G' Ft ~2' PLO (f\lOTC~) I='~ ()

-.( r-,II i'~') 4
-[

~

.. ::>
.-,
~,
:"1:
,-,

,
o,...

Thfs mode of operation {REVERStON} features:
- Loss of torque regulation at constant power lever position (changes in ambient

conditions will can lOt PlA adjustments to mainlain maximum engine torque).
Note: • Loss of the fEe has no effect on the two torque indications (digital

and ana/ogie) displayed

- Handing bleed valve (HBV) is still moni1ored by lhe EEe deselected with a law
function of NH instead of PLA.

- Loss of propeUer underspeed control at low power (FUEL GOVERN1NG).
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HOTEL MODE

This mode, Clvailtlble on the RH engine only, is exclusively used on the ground to
provide aircraft aUlonomy in terms of air conditioning and DC power supply with the
gas g(!ntlrator opl::!rating and the propeller locked bv a hydraulic brake.

- PL is controlling the power of the generator (NH == f(PL)) since the fuel governing
function of the EEC is automaticallv cancelled when selecting feather. A throttJe
stop is provided by the gust lock lever [0 avoid an overtorque risk. Without this
prot~ction, hotel mode cannot be selected.

- CL has to be sel to feather prior to selecting hote~ mode and must be left in this

pos;tion.Hotel mode can be used with EEe ON or OFF. The gust lock stop predudes
overpowering the l!ngine.

/FEATI-lER

Cl

C>

<>
«

I.,..
I;>
<:>

I
Q..,.
~

•-

GUST LOCK
STOP

HMU

EEC

AMBIENT COND1TlONS

FF
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30.3 PROPELLER SPEED GOVERNING

BLADE ANGLE GOVERNING

This is the normal in flighl governing mode.
The PVM adjusts the propeller pitch according 10 the power setting in such a way as
to maintain a constanl propeHer speed Np.
This governing tS avaHab.e whether EEC js ON or OFF.
PWR MGT selector commands Np propeller speed (through the PEG)
PL commands power (and ~herefore TO, al a given Np)

FUEL GOVERNING

This IS lhe ground governing mode at [ow speed and low power,

The EEC automatically increases the fuel flow so as to maintain a minimum propeller
speed (Np =70,8 %}

CLis set in AU TO position.
t:1Qie: This control mode is cancelfed .

- when EEe is OFF,
- when the propeller is in FEATHER position.

TRANSITION MODE

Th ~s is the intermediate mode between the two prevj ous ones.
It only applies on ground t or in flight at low power and low speed.

The Np speed fS comprised between 70,a % and Np selected.
- Control operation may be summarized through the graph betow, depjcting evolution

of the propeller speed NP function of PLA (example given in MGT mode}.

t~r} l:MIT rlxf'[) By CL POSITION
- . ,

;/

/

·1
59·'

•. 7C.8'<-
..;.0
~.,
..<;

,..
<-..
".,
""

----
I

GI H... -...... .... .....-
fUEL . fVlN~IIIOrJ 8LADE ANGLE

~>O'jf;;RNlt~G MCDE GOVFAf\,INO
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40.1 ATPes

GENERAL
The propulsion unit includes an ATPCS (automatic take-off power control system}
which provides in case of an engine failure during taKe-off the uplrimmed take-oft
power on the remaining engine combined with an automatic feathertng of the faHed
engine.
This system enables 10 reduce the power normally used for take-off by an amount of
aboul 10% below the power cerl ified by the engi ne rna nufacturer. This is favorable to
enginefpwpeBer life without affecting the take-off performance in case of an engine
fal 'ure.
Full ATPCS (i.e. uplrim and autolea!her) is only available for lake-off (see arming
conditions below]_

uplrJm and
auto

fealhering
functions

armed

aulo feather
ing

funchon armed

....AND

!

I AND

w.,

..
~:

...:
I.

Q,.

PWR MGT selector TO
ATPCS pb ON
Both PL above 49°'
Both torques above 46%
Aircraft rn II i9hi

COMPONENTS
The AlPeS operates with the following components on each engine:
.. The Auto Feathering Unit (AFU) which is the main system element. II conditions the

torque signal comin9 from the engine and provides the torque tndicalion :
- to Ihe cockpil indicators {needles onlyl,
- to the FDAU,
- to the MFC which includes the autofealhedng/uptr~m logic funclions , and

delivers the corresponding control signa's 10 the feather solenoid, to the feathering
electrical pump and to the opposite EEC.

* The EEC which transmits a signal enabling the power to lncrease from TO to RIO
(or a ~ NH signal during ATPCS test al ground id!e).

* The feather solenoid mounled on the PVM.
* The feathering e{ectric pump installed on the redlJchon gear box.

In the Cockpit;
.. The ATPCS pb on the cockpit center panel,
• The PL position (sw set 10 49'-')l
'" A test selector localed on the pedestal.

ARMING CONDITIONS

PWR MGT selector TO
ATPCS pb ON
Both PL above 49"
Both torques above 46%
Aircraft on ground
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IHtGGElnNG CONDITIONS
One torque below 18%

SEQUEN.c.E AFTER TRIGGER

A
R

Time Trigger 2,15 S t I

AlPes ... T
ARMED uptrim is lr~ggered and bleed autofeather ,s activated ...
ON GROUND valve ~s sh ul off on the on the affected engine

remalning engine

&
- feather solenoid activated
- featheri ng el ectric pump

energized
- inhibition of autofeather on

the remaining engine
- ARM jight exli nguishes

...
ARMED autofea1her is actlvated on the
IN FLtGHT affected e~g ine

NQt§.: Nothing happens on the affected engine for 2. 15 seconds, but uptrim is
energized on lhe remaining engine. This feature enables to perform an
acceleration stop without having autofealher in order to benefit from some
reversing action on the failed engine.
In this case, the throttle reduction occuring within 2.15 seconds period
automatically disarms the mode.

Once the mode has been triggered, its cancel/ation can only result from
either:
- PWR MGT Q~hel than TOt or
- ATPCS Pb set to OFF, or
- both PL retarded.

CAUTIQ..N: If lhe eng;ne is restarted, fT WI Ll BE NECESSARY TO SELECT PWR
MGT to MeT position after relight in order 10 be able to UNFEATHEA
the propeHer.
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AIPes SEQUENC.,;:
armed on ground

" ' ENG 1 ENG 2 '~, i

~~~M~p~~K~~:D >:c('~i]'~~;~l.~~~
~) .

----- '

1he,ll' N(, ...
I . r ~ ... , AT' .... ~ l:ll: I'

, J ·1 IJIe -. 'I ,,",,',
; -:1- I :

; _ 'j - -- ~

" i.
'I, .

, l~~,l-:
..-_~I

'" "---

/ .' '"
1

'\' I I I~
'. ...... "::f;jOJE ·1.-..;: I

~:.!\.~ .......

I' - ,; ;...
~ _ •.::.~ _ ~ . ...... W.1

~ . .. I.~~-~

1 1_.,1.1

/

/,
•/

~ \'.,,( 1
' ,

<" \ \ L I / (,:. \J
.,:,:: T'~C;;'j-:if , I

......... I ....... I I
., ..... - ." . .:... "", I

. r l'-l("I1I·~ . II
r'~~I_'-'...!' ",)
__~'.-,:/ I

LErT ENGfNE FAILURE:
UPTRIM ON RIGHT ENGINE

1,---
, , ENG I ENG 2I· 'I :-c; l '-1 '-~ 1'_':::

'd-,J~"I I '"I "III'"

-
''"

,Il,FTF.8 2 15 s:
LEFT [NGINE F[ATHERED
UPTR1M MAINTAINED ON RIGHT
ENGINE ATPCS ARM LIGHT
EXTINGUISHES

-.. ,
.... \ \ 1 f",,:

r. ..... Np '~".'
.~ ~-. ,~. I

% ..... ,',
1... 1

"
',~----

AIFEATH fUNCTION

Disarming conditions

P\lIR HGI SfcLlcroR OH-IFI< THAN TO
AI? r ~ P B n ~ F - - --
o\T LE.AST OI'n PL RE: IA~OU) lll:.LOW -19'" ---
BOTH TURQUC':> nrLOW <'16";
AUTOFFl\fHHI Q('iIlAL lRl(,~HfH [j 01'. or-; I, 'N(j I Nl

OR

IVFE.ill-l

I ARM
[)o:T j ~':u t \F'L n

/Y..Q1e.: During a normal flight (without engine failure) uptrimlautofeather wiJi be
disarmed after take-off when Jeaving the TO position on PWR MGT.
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[ 40.2 POWER LEVERS IPL)

PL is mechanically connected to the HMU and to the PVM through cables and rods.
This jever controls the power plant thrust from Max rated TQ to max reverse.
CAUTION: in case of engine failure, the Pl rema~nsactive controlling the pitch angler

and therefore associated propeHer drag as long as propeller is not
fealhered.

liMIT WHEN GGST LOCK E'\IGAGEG

--
c.o,

"

""
-
..;:

Gr, A.R8U'~LJ

FV,~~PE

~IOTCH

ra

MI'X R....TED TQ '"

;'WD .......~
SlOP

H-

MA}( Rl:.VE:.FSC

For lake off acceleration the pilot will push PL's from GI 10 the TO position which ~s

identified by a notch.
At landing, the pilot wW reduce PL's to FL. Then arter Ihght idle gate automatic
unfocking, he will act on the triggers 10 reduce down 10 GIl and eventualJy to reverse,
Reverse sector is "protected" by a spring rod: a force muSI be exercised by the pilot
to position the PL into reverse sec!or. Releasing thjs pun force will bring PL back to
around GI,
When the PL are on the MAX RATED TO position, lhe pilot can increase the power
(if necessary) by pushing tile PL up Ihe RAMP {after GO AROUND posHion) to the
FWD slop.
Note: On the grmmrf, the []l1~t Jock, whp.n Angagad, prevents 8xcessive PL in the

forward traction sec~or angle.

POWER LEVER SWITCHES

I ;
FI-:

,
'-
1"'_".

,., HI" r:l1 1''0'0 VAl\'E ortRA.rlNQ en. -
- I ANDI"lG GE... t=t NOT rmWN W"'RNIr'''(~ -- -

-"ow p. ICri tiTJ" IlETRAC T,O~~ - ---
,-, PfiOP 1 '[MHEf-lINC SYSTEM A~M ....
.< PRoP;> FF ....THEf\'~G S'{STH,.I ArU., -
<", HMlJ M,I.,MJAL Mont: II.lJ-:-O COf\lt!lOL 1',1 IH "",IL ----
~ IOC ... N~ CONHl0L ,l"WA MG I ON TO "OSIIIOM... --

, ,

,
-----'

I SW1TGH ON

, SWl1cH orr
I
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! 40.3 IDLE GATE

c
00
<[",
.....
0:>
o

I
o..

I
o,D...,
<:>........
Q..

Gf- -GIOI-

:1 I: ;1: I:
IDLE GATE

IraMO PUll.

(--1-"') ~-2·)
... ----. ----".

At take-off! as soon as both landjng gear absorbers are re~eased, a gate prevents Pl
angle reduction below Ft.
At landing, as soon as one landirlg gear absorber is compressed. this gate fS
flutomaticelly retracted and the PL may travel down to GI and reverse (below GU.

(1) JDLE GATE FAIL right
ilfLJ-mtnates amher and the CCAS is activa~ed when the gate docs not engage
automatically in flight or does not retract automalic(jlly at I~nding.

(j) IDLE GATE lever
Ena-bles -olaoual override ill case of fai~ure of the automatic logic.
In mghl push
On ground : pull. An amber band appears.
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[40.4 CONDITION LEVERS (CL)

They operale feathedng control, HP fusJ shut off valves and propellers speed (NP),
controlled by PVM whe~ in blade angle governing propulsion mode.

AUTO

F"FAj'lEA

IG~ltION

FUi:L 3HUT OF"f
1O()~~

(:";f'PRlrH·

..
~

or......,

- AUTO position controls propeller speed 1hrough PWA MGT selector position.
- 100 % OVRO position sets manually Np MAX.
Ills necessary to act on a trigger located on the lever side to travel
- from AUTO 10 FTR (and return).
- from FTR 10 FUEL SO (and return).
A red It incorporated in the lever will illuminate if a fire is delecled on the associated
engine provided CL is not in FUEL SO position.

CONDITION LEVER SWITCHES

lOU
Ol/llD '

_.,......,.--'!l- -
I

- ~

--j

II!
I
I

1(;0 I
O'mD -1 .

...-'

, , - .... - ~ W',
,

Ki::Y: I SWI re,... ON

SWITCH OFF

iJ' 39'

25' 42'

. - 1' .. j
o'

... H)O% r\lP PRQ·"E.LLERI1 00% OVER FHDE

.... 2r10 FEATt'::;R ING COl\. TROl SIGNAL

... NP GOVFRjo.,ll~IGCANC~l

~ 1.'>1 FE:.ATHERING cot\, mOL SfGNAL

.... .,P ;'UEl SHUf OF;:- SIGNhL

1- - - - 5.~'

- - +- - I

I

·I-,I~I

FUel. _
. -- so

i .,
I -....,J l' ),

, I
I
I

I
I I

JI, ,J I ~)

.,
(;

:..:; fl~fL

'" SO
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I 40.5 IND'CATO~ & CONTROL PANELS I
TORQUE INO

<..

.,

I ~. _. :.." .

, .
-, .0-=- _" .... .1, •

/~

( 1 \'- ....J------;-~

(~;.--.......

Two sensing torque probes are located on the reducHon gear box. One of them sends
a signal to the AFU which supplies Ihe analogic torque ind. (pointer) The other one
sends asignal to 1he EEe which suppnes the electronic 10rque indo (digital counter).

(0 Digital counter
Actuallorque is displayed.
rf "000" is displayed, 10rque sensor is failed.
If "..." is displayed, EEC cannot control the HBV which is lhen dosed.
If ~LAB" is displayed, a wrong EEC is installed.

0) Pointer
Actual torque is displa~'ed.

Green secl0r 0-100%
Red mark 100%
Amber sector : 100-106%
Aed dashed radial: 106.3%- Red dol: 120%o FDAU target
Displays the maximum torque value computed by the FDAU depending on the PWR
MGT selection (excepl on the 10. posjtion where reserve T.O, torque lS displayed.)
Note: In case of FDA U target failure associ8ted with a (Jointer misfunctioning. an

AFU failure may be suspected (see page 1).
8 Manual target

Controlled by the knob 5. displays a manuaUy selected torque target.

o Knob
Enables setting of larget bug 4.

o Test pb
Allows 10 tesl1he indo During test, both counter and pointer will display 115%.
Note: A blue dot is provided on the indo scale to identify 115%.



* POWER PLANT 1.16.40

P8 500
1\R72

F.e.O.M. CONTROLS JUN 97

NP IND

'2

': 1 I
)

.... ·.1 __ . . /

'~------_/

/. ~
/. J ,

/ 60 ...

, 40, \ 11-:/; . ~
""" NP..f~.100' '.\ II

,;;10_, ~_
, ~ . '. ... ,--' - - - - -

. .--.. %.' () .
:> ./- ....... 1'0

1- - - i.. '-'..._'....-.~.__' J_' . __' !

3

. :.~.~~_.
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o Digital CQUnwr
Actual NP is displayed.

o PD;nter
Actual NP is displayed,
Amber sector 41.6-65%
Green sector 70,8-100%
Red mark 100%
Red dol 120%

(2) Testpb
AUows to test the indo During test, both coun1er and pointer will display 115%.
Note: A blue dot is provided on the indo scale to identify 115%.
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""I.....l,.;~~.-;~o-. _~_t.:l ~.-,~)
0'- Ii00--L, ~OO,,~
Doool.-- - ---

Whrte/fed mark :
Red point
Red point + S :

(2) Alert It
III umjnates am ber and the CCAS lS activated wh en ITT> aooDe or 71 5L C fn hotel
mode.

0) IDU2b
Allows to test the ind. During -test, both counter and poi nter will display 1150u C.
Note: A blue dot is provided on the indo scale to identlfy 1150°C.

0) Digital counter
Actual ITT (T6) is dlsplayed.

R 0 Pointer
Actual tTl is displayad.
Green sector 300-765°C
Red polnt t H 715°C {Hotel mode}
Amber sector 765-800°C
Red mark 765 Q C (Temperature limit during normal take-off to be checked

in chapter 2.01)
80QoC (Temperature limit in uptrim condttions)
84QoC (Temperature limit for 20 sec)
950 D C (Temperature limit for 5 sec for start)
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0) Digital coun1eI
Actual NH is displayed.o P.QLntft[
Actual NH is displayed.
Green sector 62-102.7%
Red mark 102.7%

CD Pointer
Actuaf NL ,s displayed.
Green sector 62-104.2%
Red mark 104.2%o T~$tpQ.
AI~ows 10 test the indo During test, bolh counter and pointer will display 115%.
Note.- A bfue dot is provided on the ind, scale to identify 115%.

OIL INO

0) QIL PRESS indication
Actual oij pressure lS displayed.
Green sector 55-65 PSI
Amber sector : 40~ 55 PSI
Red mark 40 PSI
Dashed white/red radial at 55 PSIo OIL LOW PRESS 'I
Ilj urn inales red when OIL PR ESSindlcation drops below 40 PS I. Aseparate pressure
switch activates the CCAS at 40 PSI,o OIL TEMP indication
Actual off temperature is displayed.
Green sector 45-125 c C
Am ber seclor 125-140'" C and below 0" C
Red mark 140"C
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Ff/FU INC

.....
-I:
C
~

Co
<.--<:>

I
<:>....
•...
,
-o

I

<l:...
I;>

~

- -- OL.JO-··~
lalr-,r-Jr. ;COC}J

~
t:::'!~ -U nn tJ I:.:

I Ir38.~r
~OOr--.. '

See chapter 1.11.10.

FUEL TEMP INO

CJ
CO"

See chapter 1.11.10.

FUEL CLOG LIGHT

See chaptt!r 1.' 1.10.

I FUEL CLOG 1
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ENG 1 ENG 2 400VU
.'--., I@( ,<)

EEC 1 ATPCS EEC 2'-'

I=iD~,j- ~ ~ IFAULT i" Del' -;."
LO UP LO UP

::: D~ f OFF
~ I.IJ l.:) I ~ PITCH TRIM OFF PITCH TRIM
j""""r LJ',J~, O"U
L: 1LJU ,- I,

....
<.>,
""...
o

'"

CiG. 1/ENG 2 CJ)NTROL PANEL

(0 EECob,
Controls the EEC of the associated engine
ON : (pb pressed fn~ EEC adjusts HMU action, by controlling the stepper

motor which lowers fuel How ordered by HMU.
OFF : (pb released) The HMU controls only NH as a function of Pl angle.

OFF ailluminates white.
FAULT: Hluminates amber and the CCAS is activated when an EEC failure

is detected. Power is locked at as pre-failure value.
Reversion to HMU base law IS achieved by deseleclion of failed
EEC, (See 1,16,30).

0) AIPCSpb
pb pressed in : - If pressed 1n on gro und. uptrim and autofeather function are

preselected
- if pressed in in flight. only the autofeather function ts

presejected,
OFF : {Pb released)

Uptrim and autofeather functions are desefected.
R ARMiliumrnates green when arming conditions are mel (see P1)

r----------'l - -"- - ---

System activation in flight
--.

Only au'ofeElth~r runeti on
is armed

I lI System activation on ground
l- T -

Uptrim and autofeather functions
are armed

CD UP TRIM light
~Uuminates green when the uptrjm signaf is senl tu the associated engine at the
beginning of ATPCS sequence.

8 LO PITCH light
Illuminates amber when the actual blade angle is lower than the normal F! blade
angle. This light is lIIuminate<J during all ground operation below Ft The CCAS is
activated in fHght only.
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ENG.5TART PANEL

"'-,
'-'-,
'"

.;,

.\11'._~ -7- ,t

'. f

,2

, 3 '

6

5

o ~NQ START rotary selec.tQf
Selects rhe ignition mode and/or start sequences.
OFF START ABORT Ignftion circuit is deenergized. Starting sequence is disarmed

o· interrupted.

CRANK Enables engine cranking. Ignition is inhibited_
START Seleels astart sequence. Ignition fS selected when fuel shut-off

va~ve is open {controlled by ell ; star1er and ignition are
a;Jtomaticall y deactivated wh en NH reache s45%.

Note. There are three START positions.
START A Only i9n~tion exciter A IS supplied on glOund.
START B Only ignition exciter B tS supplied on ground.
START A and B Both ignition exciters are supplied,o s.IM1J...PQ
Initiates the srarting (or crankingl sequence of the related engine provided the ENG
START selector is in one- of the START positions {or CRANK}.
ON {pb pressed in) Initiates a sequence. The ON It i1Iuminates white,

In case of starting, it will extinguish automatically when NH
reaches 45% which "iden1jfies" sequence end,

FAULT Illuminates amber and the CCAS is activated if :
- starter remains engaged after 45%
- GCU fails during starting

R - an RH engine when the propeller brake is ON bUllhe gust lock is
not engaged.

~: As soon as one engine is running and the associated DC GEN is connected to
the main DC electrical network, the other engine start is accomplished as a
"cross starr: initiated on Main Bar supply only, the start is assisted by the
opposite DC GEN from 10% NH (an ground only).
If the DC GEN is connected to the network, but the cross starl does not operate
normaJly, the amber 'X START FAULT fight i/fuminales on the main electricaL
panel.
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CD M~~ IGN guarded pp.

ManlJa~ ignition is selecled by depressiny the guarded pb. Exciters are contliluously
energized on both engi ncs. ON lighl illuminates blue.

o PFi'!P BR~ ph

The PROP BR K two posit~ons toggle switch controls the prope~~er brake
eny(jgemen Vdisenytiy em~nl on the RH engine provl ded blue hydraulic power .s
available.
ON : propeller braku engagement
Off propeller brake releasing
UNlK : Th~ It iIIurninates red and after 15 s the CCAS is triggered to indicate that

the propeller brake is not locked $0 the fullV locked or the fully released
position.

® READY Lt

The It illuminates green when en gag ement or disengagement conditions art.:! mel.

CD PRDP BRK Lt

_. lIIumi nates blue when the propeUer brake is fully locked
- Extingu ished wh en the propeUer brake is not fully locKed.

Nole.' Smne COtldir;ans as memo panel's PROP BRK Lt,
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1\,0\

fW.B...MGT PANEL

PWR MGT "-,
I
I

... - 1

- .
~

.;:".
-,

PECi PEC2

~GL II -SG-C' .....! -CH . CH
. - . _..

l-FAULT_...~!I,UlT. __ ,:

Ol-i- OFF I
I _. I

- ---

\:~ ',---

:.2

·3

o PWR MGL(olary seleclQr

Made up of two independent parts (front and back)_ Provides FDAU. PIU and EEC
with basic power requirements corresponding to the selected positlon.
- For left engine with the back part of the selec1of.
- For right engine wilh the front part of the selector.

0) eE..~ '1S9J,QI" Its

SGL CH It illuminates amber when one channel of propeller electronic control is lost.
The system will automatically be transfered to the olher channef.

~: On ground, at each propelJe! unfeathering, La PiTCH protection is tested by
the PEG and the back-up channel is used during 2 sec. SGL CH illuminates
during unfealtJering then extinguishes. Therefore, the correct working of
back-up channel is confirmed.

<2) PEG FAULT.Qbs

FAULT Illuminates amber and CCAS is activated when the tv-Jo channels are lost
The failure will be indicated on the FDEP.

OFF (pb released) PEe is deactiva~ed and Np is blocked at 102% whenever
power is suffic~ent.
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X START FAULT LIGHT
IIlumlnates to indicate that, although the opposite DC gan IS connected to the
netw.ork, the cross start sequence has failed,

IGN I PROP BRK LIGHT

CD fGN Ji9h~
IUumin ates hlue 10 remind the crew that the exciters are energized.
Nole: WIlen MAN JGN ;5 selected ON, /GN illuminates blue onJy when the CLs are

oul of FU[L SO position.

eD PROP BRK light
ITlummates-filue to remind the crew that the PROP BRK ph is selected ON and the
mechanical fack is engaged (ON light is a~so Inuminated on lhe overhead panel).

ENG TEST PANEL

F7~q
-~ •

------'

114W
ENG TEST

IIfW

() ":"(/ !?I
'---'

() 0
~aFl-Ol.I'-4U-Ul6·ao~O~A

Allows to check the correct functioning of the ATPCS.
lhis rotary selector is spring loaded to the neutral position.

Aoe SW ADO ~

I F'-'ULT I

~~
Itt
0
C
2

- Ave 1 : AOC 1 datlJ are fed to both EEC and f [)AU : To be used odd days,

- AOC 2 : AOC 2 data are fed to both EEC and FOAU : To be used even days,

- FAULT : illuminates amber, indicates a missmatch between switch position and
ADC select€d.
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On RH Maintenance panel, several tests and control device are provided, fOI

maintenance purpose on~y.

All bullons on this pane~ are to be used on ground on~y.

'''' .",,, w> ------+-1
'5\-----;.....------..-.. o~t""'··"'o r'~'"""',"
V ,t, . .

~ ~. :: ~

"'"'" "".,.,, l". ~.::,;' ~

0~---"H~h:l;;:~~ 2

~ ~:

.... ( 1ILI111.:'" .. 'I rI. ;,I........ (J ...,~I·r

0-----------=--·~ H~)~ 0

~ " 'r .~, J •• '. ',['. r ~ . . ~ s, r, '\ ...

EECfPECSEL

;~i
Used to select EEe or PEG depending on appropriate maintenance lest on Engine
TRIM switches or LRU (line replaceable unit) code failures.

o Engine TRIM test and LRU switches
ENG - ENG <:

i~~ i~~
l' (. f ~ l' I 1 ( " ' . [ l . C ~ , ': ... "

Switch with two stable posi110ns used to :
- Test EEC or PEe channet. Maintenance data appear on the FDEP. (Selected by

EEe/PEC SEL switch).
- Perform EEC or PEG tftm to ensure that power delivered corresponds to PL

position lean be performed with eng~ne no! running and PL in the notch) or LRU
code failures.o BUS ARINC switches

EEC ARINC OATA BUS

~H~~
Bus arinc function is tested.
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8 Prop Qverspeed test switches

.,.

2 SET
OVSPD

B

PROP OVSPD

~
._~.•..~...

E . E
N I\... N -~ ---
GI""·'I G
1 i -=, . 2

. A'

J
U

Used to lesl hydrau lie part of overspeed governor.o First OVSPD threshold's tested at 102 % Np. on the affected engine.
0+ ® ,2nd QVSP threshold is tested at 106 % Np.

o Propeller Feather PUffin test switch
'.

~ PROP
FEATH PUMP

~:-i'~,':~

~"(!f:~
'-~

This switch with two stables posiHons enables to test the feathering pump, For
safety reasons , this test is ~mpossible in flight.

CD ProQe/ler LOW PITCH lrill.switches

'-.'...

,

- Wi!h the test switch on PtA > FI pos~tionr the Pllow pitch protection switch and
feather solenoid are tested.

- With the test swttch on PLA < Fr position, secondary low pitch solenoid tS tesled,

Now: fn both cases, LOW PJTCH light Wuminates
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ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY AC BUS SUPPLY
~C/B) (C/B~

ENG 1

TO indo DC EMER BUS - Nil -
(on lateral panel TORQUE)

NP indo DC ESS BUS - NH -
~on lateraJ panel NP~

lIT indo DC ESS BUS Nil·
(on rateral pamd ITT)

NH I NL indo DC ESS BUS - Nil _.
(on lateral pancJ NH)

Ff/FU ~nd- DC BUS 1 - Ni! -
(on lateraf panel FUEL FLOW

FUEL USED)

Oil PRESS/ DC BUS 1 Nil --
OIL TEMP ind, ton lateral panel OIL PRESSITEMP)

FUEL TEMP ind. DC BUS 1 - Nil --
lon lateral panel FUEl TEMPI

Fcather control DC EMER BUS (+ DC BUS 1) Nil
(on overhead panel FEATH ell)

ShIrt control und DC ESS BUS - Nil
indications (on overhead pan!;!1 START

ell and IND)

Ignition system DC ESS BUS - Nil -
~on overhead panel IGN)

EEC - Nil -
. power supply DC EMER BUS and DC BUS 1

(on overhead panel PWR SUPPLY)

. control DC EMER BUS
jon overhead panel eTl and CAUTION)

Propeller overspeed DC BUS 1
test (on lateral panel PROP OVSPO TEST)

Fu 1:1 clogging DC BUS 1 - Nil -
indicahon on lon lateral panel FUEL ClOG~

maintcmmce panel
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ELECTRICAL SUPPLY

EQUIPMENT DC BUS SUPPLY
te/s.

ENG 2
TO indo DC EMER BUS

(on lateral panel TOROUEl
NP ind, DC ESS BUS

~on tateral panel NP)

ITT indo DC ESS BUS
~on lateral panel ITIl

NH I NL fnd. DC ESS BUS
(on laleral panel NH~

FF/FU rnd. DC BUS 2
(on lateral panel FUEL flOW

FUEL USED)

Oil PRESS/OIL TEMP indo DC BUS 2
ton lateral panel Oil PRESS/TEMP)

FUEL TEMP indo DC BUS 2
lon fateral panel FUEL TEMP)

Feather control DC ESS BUS
(on overhead panel FEATH eTl)

Start control and DC EMER BUS
indications (on overhead panel START eTl and INO)

Ignition system DC ESS BUS
lon overhead panel IGN~

EEC

, power supply DC EMER BUS and DC BUS 2
(on overhead panel PWR SUPPLY~

. control DC EMER BUS
Ion overhead pane~ ell and CAUTION)

Propeller overspeed test DC BUS 2
(on lateral panel PROP OVSPD TEST)

fuel c10ggi ng ~nrlicati on on DC BUS 2
maintenance piJncl (on lateral panel FUEL CLOG)
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EQWPMENT DC BUS SUPPLY
(C/B)

Propetler brake DC ESS BUS
(on lateral panel PWR SUPPLY CTL fND)

Feather pump test DC SVCE BUS

& (on la1eral panei FEATH PUMP TEST)

PEe 1 2 (NORMAL) DC EMEA BUS
associ~ed PVM and PIU (on overhead panel)

PEG 1 2 (BACK-UP) DC ESS BUS
(on overhead panel)

Idle ga~e . DC BUS 1
(on overhead panel SOL)

. DC BUS 2
(on overhead panel CAUT~ON)

MFC Lo..GlC.
See chapter 1.01.
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SYSTEM MO NITO RI NG
The following condttions are monitored by visual and aural alerts ~

- Start se4u~nce incident
• Sec START FAUll procedure in chaptm 2.05.0Z.

- Nacelle temperature exceeds 170'" C (338{) F} when aircraft ~s on ground.
• See NAC OVHT procedure in chapter 2.05.02.
On ground. during second engine start, operative DC GE N docs not come on Itnc to
supply the START BUS between 10 % and 45 % NH.
• See X START FAil procedure in chapter 2.05.02.

- ITT above limit
• See EXCESSIVE In procedure in chapter 2.05.02.

-- EEC failure
• See ONE EEe FAULT procedure in chapter 2.05.02.

_. Both fEe failure
'" See BOTH EEC FAULT procedure in chapter 2.05,02,

- Automutic icile yate system failure.
• See IDLE GATE fAIL procedure in chapter 2.05.02.

~ Low p'tch detection in f1jght
• See LOW PITCH IN FLT procedure in chapler 2.05.02.

- Oil pressure drops below 40 PSI
'" Sec ENG 01 L LO PR procedure in chapter 2.05.02.

-- Propeller brake not locked in full locked cr in full released position.
.. Sec PROP BRK UN LK procedure in chapter 2.05.02.

- Propeller brake not locked in futl lockerl or in full released position or propeller brijke
engaged and yust ~ock released
• See PROP BRK (CAP alert) procedure rn chapter 2.05.02.

- Clogging of the filter associated with HP pump.
• See FUEl CLOG procedure in chapter 2.05.03.

- loss of AOC
• See AD C FAU l T procudure in chapter 2.05.12.

- Jncorrect AOC switching
• See AOC SW fAUlT procedure in chapter 2.05.12.

- Anomlily detection on either PEe channel
• See PEG 1 (2) SGL CH procedure in ch apter 2.05.02.

r. Anomaly on Both PEe channels
• See PEe 1 (2~ FAULT procedure ~n chapter 2.05.02.
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2.01.00 CONTENTS

2.01.01 GENERAL

2.01.02 WEtGHT AND LOADING

2.01.03 AIRSPEED AND OPERATIONAL PARAMETERS

2.01.04 POWER PLANT

2.01.05 SYSTEMS

2.01.06 TeAS (If installed)

2.01.07 GPS (if installed)

R 2.01.08 CABIN LIGHTING
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INTRODUCTION

The 8lrplane is certified tn the Transport Category, JAR 25 and iCAO annex 16 for day
and night operlltions t in the forlowjng conditions when the appropriate cqul pment and
instruments rt:!Quired by the airworthiness and operating regulations are approved,
inslall~d C:lnd .n an operable conditjon :

- VFR and IFR
- Flight ~ n icing conditi ons
- Reverse thrust taxi (single or twin engine~

MINIMUM FLIGHT CREW

[ 2 PILOTS]

MAXIMUM OPERATING ALTITUDE
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MANEU.v~RIN.G LIMIT LOAD FACTORS

FLAPS RETRACTED

FLAPS EXTENDED

GEAR DOWN

=- 2.5 TO - lG
::; - 2 TO 0 G

= r 2 TO 0 G

The corresponding positive accelerations limit the bank angle in turns and the severity
of pu II up man euvers.

Do not operate cargo door with a cross wind component of more than 45 kt.

DISPATCHISrLJTY

For dispatch in 1he even! of equipment failure or mrssjng equipmen~ refer to MEU"CDl.

MAXIMUM NUMBER QF PAS SEN_Gll.5EATS

EJ as limited by emergency exits configuraHon, Other HmitaHons such as that
given by lhe emergency evacuation demonstration must be respected.
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DESIGN WEIGHT L1MITATtONS

MAX'MUM WEIGHT KG LB

TAXI 22 180 48898

TAKE OFF 22000 48501

LANDING 21 B50 48170

ZERO FUEL 20000 44092

CENTER QF GRAYtTy ENYELOPE

The limits of center of gravity are given in percentage of the mean aerodynamic chord
(MAC), landing gear extended.

The MAC is 2.303 meters long (90.67) inches.

Station a is tocated 2.362 meters (92.99 inches) forward of the fuselage nose,

The distance from station 0 to mfere nee chord leading edge is 130604 meters
{535.59 inchesl.
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CARGO CO MPARTMENT LOADING LI MITATIO NS

R See WBM 1.10,04 P 1

PASSENG ERS BDARDJNG/DISEMBARKING

- The t8il prop must be instalted before passengers board~Rg/disembarking.

- A possible Hp up should be taken into account from seven persons moving near the
rear part of an off load aircraft,
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AIRSPEEDS

,., MAXiMUM OPERATING SPEED.

This limit must not be intentionnaly e)(ceeded in any fligh1 regime.

V M 0 =250 kt

R MMO ~ 0.55

R * MAX~MUM OES~GN MANEUVERING SPEED VA

Full applicat~on of ron and yaw controls as well as maneuvers involving ang~es of
attack near the stall should be confined to speeds betow VA.

VA = 175 kt

,. MAXIMUM FLAPS EXTENDED OPERATING SPEEDS VFE

FLAPS 15 185 kt
FLAPS 30 150 kt

* MAXIMUM LANDING GEAR EXTENDED OPERATING SPEEDS

VL E= 185 kt

VL rn E==T160 kt

VL a... 0 ;;w170 kt

* MAXIMUM ROUGH AIR SPEED

VRA= 180 k1

*MAX'MUM WIPER OPERATING SPEED

Vwo ~ 160 kt

* MAXiMUM T~RE SPEED: 165 kt (Ground speed}.
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R STALL SPEEDS· VSR
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OPERAT10 NAl PARAMETEns

ENVIRONMENTAL ENVELOPE

ALTiTUDE (Ft)

+50 (C}

......

~J --1- --
TjO AND LANDING

____ ~--;i '1

r --

1-50 ·40 1··30 -20 0 +20

-54 -350U1SIDE AIR TEMPERATURE

-70

o
-1.000

25.000

20.000.......----t~-...........-t-

17.000

""l:

-..; '0.000
~ 8.500
CJ

<I:,
.....
Q
Q....
<;0,
Q.

TAKE-OFF AND LANDING

The maximum demonstrated cress wind on dry runway is 35 kt

lMAXIMUM MEAN RUNWAY SLOPE: ± 2 % i
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/oJ,

ENGlr'L~~

ENGINE PARAMETERS

Operating limits with no unschedujed ma~nlenance action required.

Beyond these limits, refer 10 maintenance manuaL

POWER TlME TO ITT NH NL NP OIL PRESS O~l

SETTING LIMIT (%) ~0C) (Ok) [%) l%} (PSlj TEMPERATURE
(OCj

RESERVE 10 mn 100 800 103,2 104.2 101 551065 oto 125
TAKE OFF II r'l (3)

TAKE OFF 5 mn 90 {oJ 101.9 101,.4 101 55 to 65 o!o125
t·,) (3)

MAXIMUM NONE 9::l.9 800 103.2 101.2 1O~ 55 to 65 O!o 12'5

CONTINUOUS ~""I (...) (3)

GROUND 66 mini 40 mini - 40 to 125

IDLE l·......l (3]

HOTEL (~) 71~ 551065 125

MODE (3]

STARTING 50s 950 - 54 min

t2l

OTHER BOO 106
(........)

TRANS[ENT 5s 120

20 s{l) (2~ 120 840 106.4 1068 108

20mn 140

During RESERVE TAKE OFF, TQ indication may ex.ceed 100 % but not 106.3 %.

(*) ITT lim it e depends on outside alf temperature: refer to 2.01.04 P3 for detail ed
informatlan.

(H) Value linked to 100 % NP.

(*U) Time beyond 5 mr is linked lo actual single engine operations only.

(U"*} Up 10 75 % NH only.

("_H) Permissible for completion of flight provided TQ does not exceed 75.2 %
during climb and 73.13 % during cruise,

(1), (2), (31, (4) : see page 4.

R Note: Flight with an eng;ne running and the propeJler feathered is not permitted.
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OVERTORQUE LI MrT

TO (%)

HtCORD IN ENG LOG BOOK
(EXCEPT WHERE NOTE BELOW APPLIES)

120.0

106.3

. ~'r-r--
20s

-------------------t'...L.......t...

10mn

Note ~ Operation up to 106.3% torque is time unlimited when
- NPis below 94%

OVERTEMPERATURE LIMIT FOR STARTING
.- ~ .

In Cc)

840

800-

5s

T
-~--T-------~------.-

205

,-.
w
u

""r;.
o

-
..:;

-c..,..

T..
209
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(1) - Determine and correct cause of overtorque.
- Record in engine log book for malntenance.

(2) - Determine and CDrfecl cause of overtemperature.
- Record in engine log book for mal ntenance.

A (3) - Temperature up to 125°C is authorized without time Hmitation.
20 mn are au'horized between 125Q C and 140Q C.

- Refer to ENG 01 L HI TEMP procedure.

Note: Oil temperature must be maintained above 45<JC to ensure inlet strut
de-ic;ng.
Oil temperature must be maintained above 71 Q C to ensure fueJ anti-icing
protection in absence of the Jow fuel temperature indicaUon.

(4) - Do not use engine 2 in HOTEL MODE wilhout a quallried person (flight crew or
mainlenance) In the cockpit

PROPELLERS

GROUND OPERATION

- Engine (un up must be performed into the wind.

- Engine ground operations wHh crosswind between 5 and 20 kt should n01 exceed
58 % TO.

IN Fl1GHT OPERATrON

IUSE OF NP SETTING ~ELOW B2 % IN!CING C~NOITtONS IS PAOH~BfTED

AlR airplanes are protected agajnst a positfonil1g of power levers below the flight idle
stops in ftight by an IDLE GATE device. It is reminded that any attemp~ to overr.de
thfS protection is prohibited. Such positiontng may lead to 105S of airplane control or
may resuh In an engine o\lerspeed condition and consequen~ loss of engine power.

GROUND OR FLIGHT

If a propeller is involved i.F] an overspeed or in an engine overlorque, refer to the
propelter ma~ntenance man uaL
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STARTER

3 STARTS WITH A 1 MN 30 SEC MAXJMUM COMBINED STARTER RUNNING TIME

FOLLOWED BY 4 MN OFF

Qll SYSTEM

Approved lubricating oils (from PWC sa 20001):

- Aero Shell Turbine oil 500
- Aero Shell Turbrna oil 560
~ Royco TlJrb~ne oil 500
- Royeo Turb;ne oil 560
- Mobil Jet aU It
- MobH Jet oH 254
- Cast ral 4000
~ Cast rol SUOO
- Exxon Turbo oil 2380

Mixing of different brands of oil or viscosities of oil is not recommended.

FUEL 5vnt..M.

- Acceptable fuels (refer to PWC SB 20004 to determine equivalent approved fuels).

R

R

R

MINIMUM FUEL TEMP rC} MAX~MUM

FUELS FREEZING POINT FUEL TEMP

CC)
Starting Operation (•C)

JET A - 4V - 34 - 38 + 57

JET A1 - 50 - 34 - 48 + 57

JP 5 - 46 - 26 - 33 + 57

- Approved anti icing addItives (maxim urn concentration al lowed: 0.15 % per volume) :

- Phihps PFA 55 MB

- MIL-I-27 686 D
- Ethylene Glycol Monomethy! Ether as defined in MIL-I-27 686 E.
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REFUELING

IMAXiMUM PRESSURE 3.5 BARS (50 PSI)

USABLE FUEL

THE TOTAL QUANTITY OF FUEL USABLE IN EACH TANK JS

2500 KG (5510 LBSl

NOTE ; FUEL AE MAJNING ~N THETAN KS WHEN
QUANT'TY INDtCATORS SHOW ZERO tS NOT USABLE
IN FUGHT

UNBALANCE

MAXIMUM FUEL UNBALANCE: 730 kg (1609 ItI)

FEEDING

- EACH ELECTRIC PUMP IS ABLE TO SUPPLY ONE ENGtNE IN
THE WHOLE FLIGHT ENVELOPE

- ONE ELECTRICAL PUMP AND ASSOCIATED JET PUMP ARE
ABLE TO SUPPLY BOTH ENGtNES IN THE WHOLE FUGHT
ENVELOPE

- ONE JET PUMP IS ABLE TO SUPPLY 80TH ENGINES ~N THE
WHO LE FUGHT ENVELOPE t EXCEPT WHEN USING JP4 OR
JET B.
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AIR - PRESSURIZATION

MAXIMUM DIFFERENTIAL PRESSURE

MAXIMUM NEGATIVE DIFFERENTIAL PRESSURE

MAXIMUM DIFFERENT~AL PRESSURE FOR LANDING

MAXIMUM DIFFERENTI,4,L PRESSURE FOR OVBD VALVE FUll OPEN
SELECTION

MAXI MUM ALTITUDE FOA ON E BLEED OFF OPERATION

ELECTBI.t..Al, SYSTEM

6.35 PSI

- 0.5 PSI

0.35 PSI

1 PSi

20000 It

R SOURCE MAX LOAD TIME UMIT

DC GEN 400 A NONE
600 A 2 mn
BOO A 8s

INV 500 VA NONE
575 VA 30 mn
750 VA 5 mn

ACW GEN 20 KVA NONE
30KVA 5 mn
40 KVA 55

TAU 60 A NONE
90 A 5 mn

SINGLE DC GEN OPERATION

In flighl : if OAT exceeds ISA + 25. flight level must be fimited to FL 200

HYDRAUUC SYSTEM

[SP~@ATION : HYJET IV OR SKYDROL lD 4

DO NOT PERFORM PIVOTING [SHARP TURNS) ON A LANDING GEAR WITH FULLY

BRAKED WHEELS EXCEPT IN CASE OF EMERGENCY

ITAKE OFF WITH TVVQ OR MORE FAILED MFC MODULES~~ ~RO~BITED.
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QXYGEN

A

Tf:.MPUl!l lURE COll.!lEcrl~IN .ll,1.I_ow.-.~lr, R...IGlrr nM!':.-.FTER m::f'RESSURJ2AlloN

II 10 2U ].{I ~u II
Hfrl>"JIl,':CE. n:.·M"H{-~ rt.'llF. roO
r -, ,",,1m. N"'fJ~','IlU"~)

HJU l"iO

TlMl U.{lMJTI;S)

Reference temperature ;:: Cabin Temperature or QAT whichever is higher, on ground
;:: Cabin Temperature in flight

Minimum bottle pressure required lo cover a cabin depressurization at mid-time of the
flight, an emergency descent from 25,000 ft 10 13,000 ft wHhin less than 4 minutes and a
flight continuation al an almude below 13,000 ft.

A 25 % pax oxygen consumpt ron is assum ed.

Incase of smoke em ission, the system protects the f~ight crew members during 15 min_

~: At dispatch the computed flight time after decompress;on should be at least
1/2 of estimated fJjgnt lime to destination or flight time to the longest en route
alternate which ever is higher.
Provision ;5 made to cover:

- unusuable quantily
- normal system Jeakage
- Ref. Temp errors.
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AUTOMATIC FLIGHT CQNTRO~_~!ST~~ _(~FC~l

- MtNIMUM HE~GHT FOR AUTO PilOT ENGAGEMENT AF-TER TAKE OFF: 100 ft
MINIMUM HEIGHT FOR USE of either AP or FD :

-- except during take oN or executing an approach : 1000 ft
- VS or lAS morte during approach : 160 ft
- CAT t APP mode : 160 ft

NAV MODE for VOR approach, using either aUlopilot or niyhl director is authorized
only if :

- a co-located OM E is available, and
- OM E HOLD is not selected.

Refer to 2.02.04 for CAT Ii operations.

INSTRUMENT MARKINGS

jR-E-6 ARCOR RADIAL LINE : MINIMUM AND MAXIMUM LIMITS

YELLOW ARC: CAUTIO N AR EA

GREEN ARC: NORMAL AREA

FLAPS

R Holding with any flaps extended is prohibited in icing conditions lexcept for single
engine operations ~.

IctNG CONDITiONS

i

R All icing detection lights musl be operative prior to flighl inlo icing conditions at I
night. .

- The ice detector must be operative for niyhl into iei ng conditions,
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TeAS
LIMITATIONS

The 'imitations in Part 2.01 are applicable with the addition of the fotlowing;

1- TeAS operat ion fs ap proved for use in VFA meteoroiogi cal conditio ns (VMC) and
IFA meteorological condHions (IMe).

2- The pilot must not inmate evastve maneuvers using informallon from the traffic
display only Of from a traffic advisory (TCAS TA) on~y. without visually sighting the
1rafftc. These displays and advisories are intended only for assistance in visually
locati ng the traffic and lack the resoluhon necessary for use in evasfve maneuverln g.

3- Compliance with TeAS resolution advisory is required unless the pilot considers it
unsafe to do so or unless the flight crew has better informaHon (e.g. ATC guidance.
definitive vrsual acquisihon. etc) about the aircraft causing the A.A. and can
ma~ntai n safe operatiDn.

However: maneuvers which are in 1he opposile direction of lhe resolution advisory
(TeAS RAJ are extremely hazardous and are prohlbrted unless it is visually
determined 1hey are ~he only means '0 assure safe separation.

CAUTION: Once a noncrossing RA has been issued 1he ver1 ieal speed shaul dbe
accurately adjusted to comply with the RA~ in order to avoid negating
the eHe cl iveness of a co-ord ina1 ed maneuvre by ~he inlruder.

WARNING: Non compliance wHh a crossing RA by one airptane may result fn
reduced vertlcal separation. Therefore. safe horizon1al separalion
must a~sD be assured by vfsual means.

4- Evasive maneuYring should be made wi1h the autopilo~ disengaged, and limited to
1he min imum required to comply wit h the RA. The pi lot mus1 prom ptly ret urn to the
previous ATC clearance when the TeAS ~CLEAA OF CONFlICr voice message is
announced.

5- Prior to perform RA's clim b Of increase ell mb, the crew sh ould select lhe app ropriale
engine power setting on the power MGT rotary sefector and 1 if necessarYI manually
adjust CLs.

6- When a cHmb Of increase climb RA occurs with the airplane in the landrng
CD nfiguralion or rn the go- arou nd phase. a nor mal procedure of go - around should
be followed including the appropriate power increase and configuration changes.
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TC~

7- Because of lhe limited nurnber of inputs to TeAS for determination of aircraft
performance inhibits, there are instances where in hibit ~ng RAs we uld be
approprtate, however it is not possible to do so, In these cases, TeAS may command
maneuvers which may significantly reduce stall margins or result [0 stall warning.
Conditions where this may occur include operations with a bank angle (wings level is
assumed) t wei ght, altitude and tern perature combinations outside those noted
befowl leaving atrcraft in landing configuration during dimo RA on approach l engine
out operaHo ns, and abnormal config urations such as landing gear not relracted or
slick pusher{shaker faj lure.

The tab~e be~ow ent~Ued '"Fhght Envelope in whkh cHmb resolution advisory can be
accompiished without stick pusher/shaker activation" oLJtlines the parameters used
in ~he development 01 the performance inhibits. This tab~e does not consider worst
turboprop Wgh1 conditions especiaHy operations using mfnfmum operating
airspeeds as are sometimes required (e.g. obstacle clearance, ATC constraints), In
atl cases, stall warning must be given precedence over climb RA commands.

NOTE: TeAS is vie wed as a supplement to fhe pilot who, with the aid Df the
ATC system l has the primary responsibility for avoiding mid- air
collisions-

WAANJNG: Priority must be granted [0 increasing aifspeed when reaching stall
warning even when lhjs requires deviation from an RA command
issued by the TeAS.
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TCAS..(cont'.d.\

FLIGHT ENVELOPPE IN WHICH CLIMB RESOLUTION ADVISORY CAN
BE ACHIEVED WITHOUT STICK PUSHER / SHAKER ACT1VAnON

FLIGHT WEIGHT A~ASPEED

AEG~ME
ALTITUDE POWER FLAPS GEAR

TEMP. INITIAL MIN.

Take aU rAfl2SIJAR25 Take aU 15 Up V2 .20 1.13 Vs, g
Cho'"[]~lirr'lit

Approach rAR25/JIIR25 Spin up to go arou nd 15 UP 1.51 1.13 VS1g
Climb limit power during VS1g

maneuver from
power for lever 11lght

LandJrg rMI2!;JfJAR25 Spio LJ Pto go around Transition DN VAP"P 1-10 1.13 VS1'!J
TransrtK:Jnllg Climb [Imll power during maneuver from to
10 go arouoo from powet requ~fed for 30 to 15 Up

alRA 3° Glide Slope

Emoute CqHCill W,,tAJ1 Power for revet flight Up Up Long Higher of

Qi\lln~ , 3G IG jncrease to Max Range 1.13Vs1g
tJljHp':(Jn~p.1 Continuous Cruise if defined

or buffet
onset

Temperafure range up to ~SA +27"'

- Enroute
Altttude range - Take off

- ApPfoach and land in9

Win gs Level Assum ed

o
o
o

25000 ft
6000 ft
7000 ft
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8- Inhibltion schemes

8.1- Non icing cond~tions

CQNFIGURATtON RACUMB RA INCAEAS ECLIMB

FLAPS 0 AUTHORIZED AUTI10At2 ED

FLAPS 15 TO AUTHORIZED ~NH!BITED

FLAPS 15 APPROACH AUTHORIZED AUTHORIZED

FLAPS 30 AUTHORIZED INHIBHED

8.1- ~cing conditions

CONFIGURAT~ON RA CLIMB RA INCREASE CUMS

FLAPS 0 Z < 18000 ft AUTHOR~ZED INHIBITED

FLAPS 0 Z > 18000 f1 INHIBITED INI1IBITED

FLAPS 15TO AUTHORIZEO INHIBiTED

FLAPS 15 AP PROACH AUTHORIZED INHtBITEO

FLAPS 30 INHfBlTEO INHIBITED

NOTEl: Pilots are authorized to deviate from their current ATC clearance to
the extent necessary to comply with a TeAS resolution advisory.

N.O TE 2 : Maneuvers based solely on information displayed on the traffic
display 8re not authorized.
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leAS (contI dl
NORMAL PROCEDURES

The normal procedures in Part 2.03 are applrcable.

EMERGENCYPRQCEDURES

The emergency procedures in Part 2.04 afe applicable.

PROC EDU RE S FOLLOWING FAllU RES

The procedures following faifures in Pari 2.05 are appticable with the addition of 1he
following:

The TeAS must be turned TA ONLY in the following cases:

- Engi ne our 0perations

-Stick pusher/shaker failure

-Fligh I wi1 h land rng gear down

The TeAS must be turned STSY ~n the following cases:

-ATe request

-ADC 1 failure

- LOSS OF RAD~O ALTIMETER INFORMATION

~Errors or differences between independant air data sources

PERFORMANCES
Th e performances in Pari 3 are applicable.
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G£S

1 - GENERAL
The Honeywell/Trimbte GNSS 1000 :

- campI!es with TS 0 C 129 and TSO C 115A,

- is inslaned in compliance wi! h FAA AC 20 -129 t AC 20 -130A, AC 20 ~ 138 and
OGAC CRI 8-9902,

- has been demonstrated to meet the requirements of JAA TGL n02, AEV1 and FAA
AC 20-138 and FAA Notice N811 0-60.

2 - LIMITATIONS

Compliance wlth the above regulations does not constitute an operatiDnal
approval/authorization to conduct operations. Aircraft operators must apply to lheir
Authority for such an approvalj authorization.

- The HT 1000 piJot's guide must be available on board_

~ The system must ope rate wtth HT 1000-060 software version or any later ap proved
version.

- The syslem must be used wi1h an updated active daja base and the waypoints
position must be cross-checked with official charts.

- Thjs equipment IS a~proved for use as :
- primary navigation means for oceanic and remote operations when only one long
range navigation system is required.
- supplemental navigation means, en route. in terminal area and for non precisfon
approach operations until the missed approach point With respect or the MDA.
NQIE: Stand alone GPS approach is not approved. Conventional means must

be permanently cross-checked during the approach,
- advisory VNAV means.
NOTE ~ VDEV function must be permanently monitored.

3 - PROCEDURES

- If the eve nt of DGRal arm iliuminaUon the fl ight crew must cross - check the aircraft
position us~ng convenUonal means or must revert to an alternative means of
navigal ion.

- In additfon, where the coup~ed DME option is not jnstal~ed or if the coupled DME is
not operative, the following procedures apply for B-R~AV operaUons :
(a) during the pre-flight planning phase, the availability of GPS integrity jRAIM)
must be confirmed for th e intended flight (route and time). Dispatch must not be
made in the event of predicted continuous loss of RAIM of more Ihan 5minutes for
any part of lhe intended flight.
(b) Traditional navigation equipment must be selected tn available aids so as to
allow Immediate cross-checking or reversion in the event of loss of GPS
n ~vin::ltinn r::;Hl;;l hi~jt\i
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The general cabin illumination system must be used during not less than 15 minutes
before each flight
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2.02.00 CONTENTS

2.02.01 OPERATING SPEEDS

2.02.02 DATA CARD

2.02.03 AfR

2.02.04 AFCS

2.02.05 ELECTRICAL SYSTEM

2.02.06 FLIGHT CONTROLS

2.02.07 FUEL SYSTEM

2.02.08 ADVERSE WEATHER

2.02.09 LANDING GEAR/BRAKES

2.02.10 FLI GHT PATIERNS

2.02.11 POWER PLANT

2.02.12 fLiG HT CHARACTERISTrcs

R 2.02.13 NAVfGATION SYSTEM/OMEGA

2.02.14 FLIGHT INSTRUMENTS

2.02.15 TeAS (if installed)

2.02.16 GPWS

2.02.17 GPS ~ if insla tied)
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GENERAL

- 0 Ider cer~ ifica~ Ion rules used as a reference the minim um speed which was recorded
during def~ned sial! penetraHon.
Th,s speed was es~abHshed with a load factor lower than 1g. It was used as a
reference for all operational speeds.
(example V2 ;: 1.2 Vsmin, VREF =1.3 Vsmin).

- New ceft ifieat ion now uses as a reference THE ONEG STALL SPEED VSR which is
typicaUy 6 % greater tha n Vsmi n.

- In order to provide the same practical maneuver margin, the factors applied to VSR
have been changed to reflect the increased val ue of VSR relative to Vsm in.

1.2 applied to Vsmin becomes 1.13 when applied to VSR
1.25 appHed to Vsmrn becomes 1.18 when applied to VSR
1.3 applied to Vsmin becomes 1.23 when applied to VSR

- The ATR 72 -212A havlng been cartifl cated to the new rules, 1he reference stalllng
speed ~~lLf:.d.J!.SR is deler mined as aone Gs~aU speed and the new (reduced} factors
apply accordingly~
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VSR 1 9 stalling speed for a specified configuration. It is a fund ion of the
arrcraft weight.

VM CG Minimum control speed on the ground from wh ich a sudden failure of th e
critical engine can be control ~ed by use of prim ary flig ht con irols onl y, with lhe
other engi ne opera trng at RTQ power.

Speed at which the pilot can make a decrsion foUowing fail ure of critical
engme:
. etther 10 cont inue take - oH
. or to stop the aircraft

YB Speed at which rotation is initjated to reach V2 at 35 ft height.

V2 Take oR safety speed reached before 35 ft height wi1h one engine failed and
R providing second segment climb gradient not less than the minimum (2.4 %).

VM CA Min 1m urn control speed in fl ight at which the a~rcraft can be controlled wit h
5C bank l in case of 'aHu(e of the cri1ical engine with th e other engineat RTO
power (take off flaps selling and gear retracted.)

Y.M..C.!: M~nj mum fli ght speed at wh ich aircraft can be controlled with 5° ban k in case of
farl ure of the criticar engine, the other being set at GA power {tandi ng naps
seU ing I gear extended) and whkh provid es rollin 9 capability specified by
reg urations.

VFE Maxi mum speed fo reach tlaps conti guration
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MINIMUM MANEUVER/OPERATING SPEEDS

Minimum maneuver! operalfng speeds are defined in order to provide sufficient margin
againsl sla~1. They will vary with:

- Normal or icing condHions,
- weight,
- configuration,
- type of maneuver (HI or LO BANK).

They are defined by a minimum raho 10 the appropria!e stall speed given fn FCOM
2.01.03 or by V2 when applicab!e.

NORMAL CONDITIONS

FLAPS VmHB VmLB

0 1.1a VSR

15 1.23 VSR and not less lhan V2
VMCL during approach

30 Not used

~: Refer to 2.02.08 for icing conditions.

UTILIZATlQll
- VMLB is the absolute minimum maneuver speed.

This speed
* is URAd for take off, and init;a! climb.
* must be used EN ROUTE FOR OBSTACLE UMlTED SJTUATIONS (refer to chapter

3.09)
A * should be used in flaps 0 configuration 10 obtain the best climb gradrent.

In aU these cases, bank angle must be restricted to 15° [low ban k selected when
using AFCSI.

- VmHB is the minimum speed used for approach. It also prov~de5 the best two engines
rate of clim b.
In this case, bank angle must be restricted 10 30° {High bank selecled when using
AFCSI·

In order to determine lhese speeds in a more pilot oriented manner, an operalrng data
booklet included in check list is provided in which relevant minfmum
maneuver/opera1ing speeds are directly given for all weighls.
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CONSERVATIVE MANEUVERI~E..EEDS

When performance cc nsideration does not dtctate use of mmim um
maneuver I operating speeds, the following conservative maneuvering speeds are
raca mmended.

They cover aII wei ghts, normal operational maneuver and mght co nditions (normal and
iei ng condit ions) :

F!aps 0 : 180 kL

Flaps 15 : 150 ki.

Flaps 30: 135 kl.

FtNAl. APPROACH SPEED

R 'lAPP =VmHB + WIND FACTOR
or VMCl t whichever ~s higher

WIN 0 FACTOR =The highest of

- 1/3 of th e head wi nd velocity,
- or the gust in full,

with a maximumwtnd faclor of 15 k1.

Wind factor is added to give extra margin against turbufence, risk of wind shear etc...

GO AROUND SPEED VGA

Vm HBlanding configura tion t 5 kt or 1. 1 VM CAl whichever is higher.

MIN 1MUM SPEEQFOR FL..AP S RETRACTION

It is Vm La of 1he next flap settin g.

Example:

- Minimumspeed to retract naps from 15 to 0 : Vm LBO.
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DVBD VALVE OPERATION ON GROUND

Wh en the OVBD VALVE CTl sw is in AUTO mode, the extract fan runs continuouslv and
the OVBD valve is :

- Opened as long as the engine 1 is not ru nning (oil low prE;!SS signal).
.. Closed as soon as the engine 1 IS running.

When door is closed aftSf boarding (engine 1 not running = ovaD valve opened). the
extract fan suction win create a very noticeable pressurization change ~more importan1
vvhen operating with GPU than in holel mode due to absence or inlet air flow).

in order to avoid this uncomfortable situation, when cockpil preparation is performed
and in any case before closing the passen gers door. the cockpit communication hatch
must be opened.

R tt will be closed ~rter eng ine 1 shtrl.
R Note.' Before closingt the temperature selectors may be set to FULL COLD position in
R order to linlit the packs air flow thus avoiding 8 pressure S!)OCK.
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AlA CONDITIONING

When operating from airfields with high OAT. it is essent~al to cooldown the cabin
before boarding passengers: this IS best achieved by use of a ground condilionjng
unij, but may also be done through the use of Hotel Mode, and in Ihat case the following
consJderalions w~11 apply:

- as soon as OAT exceeds 22C C and aircraft has remained exposed 10 direct sun,
PRE-COND~TIONING becomes necessary for passengers comfort, prior to boarding;

- allow a reasonable period of time for pre-conditioning, and use up to
MAXIMUM POWER AVAILABLE ON R/H ENGINE (GUST LOCK STOP) together with
HI FLOW selection.

Note 1: HI FL 0 Wis very effective when R/H PL is advanced beyond G/.
Note 2: Proper orientation of the aircraft on Parking area (wind blowing from 10

o'dock ideally) during Hotel MaJe p-e-oonditioning is vef}" favctable as it
gives better efficiency and allows to continue pre-conditioning during AFT

R CARGO loading (hot air from RH engne exhaust blown away tom service
door).

- If for any reasons, it has not been possib~e lo bring cabin temperature down to
comfortable values prlor to boarding, the follow,ng considerations will apply ~

· Packs operation during taxi should be performed with HI FLOW selected.

· Switch FLOW selection to NORM pr~of to take-off, but keep bleeds on, unless
performance limited,

· As soon as ClB POWER ~s selected after take off l selecl Hi FLO Wand maintain HI
FLOW until comfortable cabin temp is obtained.

· During cruise, monitor cabin temp when operating in NORM FLOW: if cabin temp.
tends to increase again above comfortable values, use HI FLOW as necessary.

II;MP CONTROL

Temperature control is normally achieved in AUTO MODE, which incorporates all
necessary prot actions to avojd damage to packs turbine due to freezing.

In case of duel overheating. manual mode ~s recommended.
As manual mode does not incorporate the proteclions of AUTO MODE, the following
considerations appty.
- Do nol use temperature selector in manual mode unless auto mode is inoperative.

- When in manual mode, monitor duct temperature and adjust rotary selector to mainta~n

positive duct temp: this is essential 10 avoid pack freezing.
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AI R PHE55URIZATION

AUTO MODE OPERAT'ON
Since the pressure control is fully aUlomattc, the crew aeHon is reduced to setting the
LA NDl NG ELEVAnON.

Note: 'n order to a lIoid pressure trans;enls :
.- To switch from AUTO to MAN operation :

1. Tum the MAN RATE krlOb to MAN position.
2, Select MAN mode by using the CAB PRESS MODE SEL pb.
3. Operate the MAN RATE knob as required to set cabin rate.

- TD switdl from MAN to AUTO operatioo :
,. o;sengage MAN mode by using the CAB PRESS MODE SEL pb.
2. Tum the MAN RATE knob smoothly to NORM posWon.

TAKE-OFF

Brdore take-offj both bleed vatves are selected ON or OFF according to engine operating
instructions. Th e reg ulution witl start after take -off provid iog the bleed valves are ON,

IN-FLIGHT CONTROL

The controller computes a theoretical cabtn albtude function of :
_. landing c~evation selected .
.- lO. elevation memorized.
- Cabin pressure.
- Aircraft altitud e.

and adjusfs cahin rate of climb to match actual cahin altilude with this computed
altitude or the landrng elevaHon whichever is higher.

Note.' If a failure occurs a.f[er TO and the crew dec;des bef(JrtJ reacMng 3500 ft above
. departure airfield elevation to return to that same airport the system memorises

the TO aftitude and no crew action wilJ be needed-
The extreme values for cabin rate of change are:
-f 550 It/om duri'lQ cabin r;{;mb up to Za = 20 000 ft.
+ 620 ft/mn durjng cahin climb abo ve Za = 20 000 fl.
- 400 Wnw during cab;n normal descent.
- sao {lInm dur;ng cahin rapid descent (DESCENT RATE pb selected FAST).
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DEPRESSURIZATIO N

Before landing, to avoid a catlin pressure bump when touching down, the cabin altitude
is automatically maintained at selected landing elevation minus 300 ft.
After touch down Handing gear absorber compressed), a depressurization signal is
received by the con troUer. The cabin rate of depressudza ti on is contfoUed at +
550 ftlmn up to the full opening of the ouflow valves.

REF EA ENCE CAStN AlTHU 0E CU AVE

ZCTH <ft) )l 1000
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GENERAL
The ATR 12 is equipped w~th a digital SPERRY AUTOPILOT/FUGriT DIRECTOR with
advanced controt laws. Systematic use of AP/FD is highly recommended in order to :

. rncrease th e accuracy of Qui dance and track.ing in a~1 weather conditions, from early
climb after take off down to tarlding minima.

- Provide increased passenger comFort through SMOOTH AND REPEATAB LE altitude
and tleading changes in aU atmospheric conditions.

- Reduce crew workload and increase safety.

MAIN RULES OF USE

• AP and YD cannot be engaged on ground : any attempt to do it wrll result in the
message (t NO ENGAGEMENT ON GROUND» being displayed on AOU.

• FD is availah~e on ground as soon as DC normal buses are powered. but FO bars are
in sight only if :

- One upper mode is ACTiVE on each axis ~ GREEN indications on ADU and EAD I)
- FO ON/OFF switch (on P~lot and Co-pilot's panejs) is ON,

Note: - FD DNIOFf switch acts only on FD DJSPLAY and 3/1owS selection of FD bars
out of v;e~ without de-selecting the active mode wiJidl rernaim, iJVailtlbJc 00

the other fA 01.

_. STBY push button 00 AP control panel de-activates afJ act;ve and armed
R upper modes. which causes both FD bars to disappear on both fAD/.
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• There IS only one APIF0 computer, but the references to be flown may be coup~cd

ro lett or right si de by the CPl push bu Hon. Chanye~ of CPL side whi 1st coupled to VOR
or LOC will drop ttm lateral mode.

• Modes are engaged ~ GREEN in dkaCion on AD U and EAOI ~ or armed iWH~TE

indication on ADU or EADt~ by action on the relevant push buUon on AfCS control pane'
ADU or EAD' must be monitored for actual state of modes of AP/FO :
a second p~sh on theJ~~sh bu!t~~_associated to a mod~C!~eady~_~9!lged (or
armed) dis.engag~~ (o~ .di~~rrT~s) it.

• ALI SEl madc is automa llcCl IIV arm cd as soon as the flight path is directed towards
the al titude di ated on ADU by the AlT rotary selector. All ahitudes c1earanc€ gtven by
ATC should sys tefTIi:JticaUy b~ set on ADU to ensurE:! autom C1tiC Ievel off when AP is
engaged (Of FO foUowed in case of manual fright}.

Note.. If altimeter setting I;S changed on the coupled s;de after ALT mode has been
engaged. the AP wih' automatically bring back the aircraft to the altitude selected

R on AOU, based on the new baro set ling,

• When HOG chang cs arc performed with the HOG mode aCljvc, maximum bank angte
may be chosen by cycling the BANK push button for H~ (2r~) or LO (15° ~ Hm~t as
appropriate.

Th~~ aUows AFCS maneuvering in all conditjons, including early cHmb aHer take- off or
go Clround wh~re speed may be down to Vmtf'l LO BANK (Vm LB~.
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~: Following engine failure, aUlD-pilot may be used lor climb at V <min AFTER
LATERAL TRIMMING HAS BEEN ACHIEVED.

• lATERAL TRIM w~th aulo-pilot engaged
- Trim on ROLL axis fS inhibiled when there is no RETRIM ROLL request set on ADU.
- As there rs no auto-trim on both ROLL and YAW axis, it is the pilot duty 10 majn1ain

lateral trimming when speed or power is substantially changed.
This is primarily achieved by mamtaining the slip indicator {baH) centered by use of
rudder trim.

- The autopilot will indicate oniy rollout of trim.
- If "RETRIM ROLL l(R) WING DN" is displayed on ADU and if the roll trim position is

at a normal setting « .~- 1 dot) :
Check and trim Jirsl if necessary yaw axis using smalt input technique.
Monitor the effect on ball for at least 10 seconds before any addftional ~nput.

If ADU message is stit! active when Ihe bali is centered: trim roll axis, monitoring
carefully direet io nand duratlon of roll trim input.
However, trim input in the incorrect direction is inhibiied.

- It excessive ~aterallrim is required 0( AI LERON MISTRIM message is displayed on
ADU:
. DISCONNECT AP. HOLDING FIRMLY THE CONTROLS.
, FLY MANUALLY PRIOR TO ADJUSTING LATERAL TRIMS.
. The aulo pilot may be reengaged fo~lowing adjustment of the lateral trims.

• AUTO PILOT/YO DISCONNECT
Au10 pilol may be d!sconn~cted by ~

- au ICK DISCONNECT on each control column,
- AP engage push button on AFCS panel,
- GA mode activation.
- NORM or STBY pitch trim sw activation,
- Stall warnrng I

- Pilot's force on the control column (pitch aXIs) over 10 daN {22 Ib).
Yaw Damper and conseq uently AP, may be d~scon nected by :
- YO engage push button on AFCS panel.
- PiIO! input on rudder of 30 daN/66 Ibs or more.
- At louch down when landing.
CAJJJ.!QN: Overriding the AUlopitot on roll axis will nollead to AlP disconnect
The QUICK DISCONNECT push button is recommended for all normal AP disengagement
as it ~eaves the YD operatlng.
A second push on the QUICK DISCONNECT pb witl also cancel both audio and visual
AUTO PI LOT 0 FF wa rnings,
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Note " - Function of AP!yD are monitored on rhree axis.
When a monitor failure is detected, the AP/yO disengages and {ai/ure
message arc displayed on ADU. (AFCS Invalid or AP inVlilid). When these
CA UTION messages are cleared bV the pilvt (wilhi" 45 seconds). tI~e AP
computer attempts a rr monitor recovety» in order to reset itself to .1] valid
configuration. When Ihc AP computer power up test is completed, the APjYD
call onco again be engagod, If the fajJum condition upon engagement is still
present, the AFCS wifr again disengage. However, after the caution messages
are cleared, the recDvety function will not prompt another automatic AP
COmplJter power up. AP computer power up has to be performed, if needed,
bV cycling the associated C;B.
Awomatic AP compuwr power up is inllibited if:
-- Ap, YO or AFCS control pam~~ is lost.
- Pitch trim fail alert is lost.
- Any upproach mode ;s engaged,

Go around mode is engaged.
. LDC or Be track mode is engaged.

TYPICAL AP/FO oparatron

• TASK sharing

- With AP engayed, PF will select references and modes.
- With FDon'y tAP not engtlged ~ PF will call for references and modes to be S(;!t by PNf.

• BEFORE TAKE OFf

- Both F0 switches ON.
-- First demed altitude set on ADU.
-- HDG bug checked on RWY HOG.
- HOG mode ENGAGED.

BANK setector LO.
- lAS mode en gaged with V2 + 5 set on ADU.

• TAKE-OFF

- As power is increased. UlC vertical guidance FD bar wit! move up and lateral guidance
FD bar remains centered (is runway heading is maintained.

R - Rotation is initiated to the recommended value (Q == gO) as indicated by fD vertical
guidance bar,

- As soon as guar is retracted and above 100 ft. AP may be engaged : it synchronizes
on FD command and maintatns HOG and lAS.

- Turn mi::lY be lnitjated as required uSing HOG sel knob.
- When acceleration allituc1e is reached, set climb speed on ADU hy moving th e pitch

wheel on AFCS control panel, and set CLB power ilccording to standard u climb
sequence n, BANK selector may be switched back to H~ as needed.
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• CLIMB

Use lAS with cl imb speed (or VS) wtth associated larget values set by pitch wheel. lAS
A mode should be preferred to VS mode1 un1ess a vertical speed constrajnt IS given by

ATC.

fiQre.: If airspeed is not monitored during climb and VS mode is engaged with a rate
exceeding the aircraft performance the airspeed wiIJ continuously decrease: AP
will d;sengage automatically when stall alert is activated.

C.AUTION: When VS mode is used 1 man ,tor airspeed carefu Ily.

• LEVEL OFF
~ Level off is automat ic when reaching the selec1ed altitude.
- Power must be adjusted to the new condition.

• RESUME CUMB OR DESCENT
- First ~ the new cleared all itude must be set on ADU.
- For descent, engage lAS or VS mode.
- For climb, engage preferably tAS mode.
- In both cases, adjust power as necessary.
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• NAVIGATION

R HOG t1nd NAV mode for VOR approtJch are used (is requ~red (Refer to FCOM 1.04.40)

t!ote~.' - Accuracy of VDR indication is significantly improved when there is a DME
associaterl to the VOR.

R Accuracy decreases if NAV VOR is engaged in HOLD nwde.
The new CRS selection requ;red over a VOR station shDuld only be made
when the ADU/fADJ indicates VOR If_

• iLS approach mode

Before approdch - St!l approi:Jch course on eRS st:!tector and tune IlS frequeucv
- Use HOG mode to set intercepl heading CIS appropriate
- Arm both LOC and GS by punching APP pb on AFCS

pane!

Notes: - LOC bcrtm captur~~ must he started flOC :If green on both EAm and ADU)
before GS capture can take place.

- LOC heam capture may lead to one initial overshoot when the ci:lpture
cDnditions ar~ severe Untercept Headrng = RWY HOG 1:. 90a

, high ~ASr

re duced dlst~nce to the ILS transmitter~, but, provided the distance is at least
5 Nm ot the standard instrument capture speed of 180 Kts, this iniifal
overshoot wdl be followed by an asymptotic capture without further
osciUalion, even with a 90(1 intercept angle.

- During LOC (:(-Jf)ture r the bank angle limit ~s raised to 30Q
•

- When LOC Ci::lplUr~ is started, HOG bug should be p1aced on RWY HOG.
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• NON PRECISION APPROACH

Use of auto-pilo1 is recommended with:

- NAV mode for VOR approach {see 2-01-05 p3J,
- HOG mode for ADF approach,
- VS or lAS mode for descent.

• GO AROUND

When reaching decision height, Of missed approach pOlnl afler level off at MDA, if
required references are nol established, a go-around musl be initialed.
The foUowing procedure is recommended:

PNF
- Announce minimum

When positive rate of climb is
achieved:

- Announce "Posjtive cHmb"
- Set gear up

- Retract FLAPS one notch
- Checl< NP= 100 %, adjust

[f necessary

- Command "GEAR UP~

When clim b is stabilized :
- Command "HDG/LO BANKIIAS"

Engage AUTO PILOT
~ Engage HOG, BANK and lAS on

AFCS panel (1 AS wi II synchronize on
actual speed)

NQ1e: GO AROUND mode gives (as a FD mode only):

- on pitch axis! a target attitude compatible with single engine performance.

~ on roll axis, a steering command to maintain heading followed at GA
engagement.

As soon as climb is firmJy established, use of HOG/lAS mode (which will then
be accepted by AP) is recommended.

PF
(if no contact}

- Announce "GO AROUND"
- Depress GA pbs on Pls
- Advance PLs to ramp

R - Call "FLAPS one notch" and rotate to
R GO AROU NDpitch attitude
R - Follow FO bars and cancel
R AP Disconnecr Alarm
R ~ Accelerate to Of mainla~!l

R VGA (2-02-01 p4}
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LEfT INTENTIONALLY BLANK
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LOSS Of DC SVCE BUS

- The DC SVCE BU S is normally powered:
• either directly by DC GPU
• or through DC BUS 1

It may be shed:
• by the pilots by selecting DC SVCE and UTLY BUS OFF on the overhead panel.
• hy the cabin attendant selecting OFF the DC SVCE pb 011 the cabin attendant

panel. In this case, no specific SHED information is provided to the pilots.
• automaticaUy wh~n a load shed condition controlled by the BPCU is present.

• POSSIBLE CAUSES of DC SVCE BUS loss

Faulty re lays

• CORRECTIVE ACTIONS

Make sure cabin attendant DC SVCE ph is not on SHED position

DC BTC , ...• - . , - _ RESET

DC SVCE and UTLY BUS _ , , RESET

USE OF A WEAK DC GPU

The specification of the DC GPU for ATR 72 requires the ground unit to he able La provide
a steady currenl or 300 to 400 Amp und er 28 volts to insure correct functlonning of all
electrical services prior to startup.
for engine start, the GPU must be able to provide AD DillON NAL STARTER CURfl ENT
of 1000 Amp while keeping more than 12 volts Oe 16 r:w instantaneous power).
Experience shows that many I( 28 v DC Jl GPUs have a much tower power capability_

GROUND OPERATION WITHOUT ENGINES RUNNING

If it becomes necessary to use an under-rated DC GPU, the following procedure tS
recommended :

• Select DC GPU or~ and check DC EXT PWR voltage on maintenance
panel: with a weak GPU, voltago will be significantlv below 28 volts.

• In,tiatc LOA[) SHEDDING of foljowing equipmcnls as needed, in order to recover
il~ much voltage as pDssible :

PACKS valves lboth). , . , , . , - , . ,select OFF
FUEL Pumps lbothl _ se1ect OfF
RECIRC. FANS Ibotl1} .. , , select OFF
UPR PASS lighls switch < > •••••••••• select OFF
(on cabin attendant panel}

LOAD SAVING
1 x 2 -'- 2 Amp

10 x 2 = 20 Amp
28.5 x 2 = 57 Amp

39 Amp
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CAUTION : IF DC EXT PWR voltage on maintenance panel still shows less than 26 v
despite the rull load shedding, the GPU MUST BE CONSIDERED AS
COMPLETELY UNUSABLE.

• If UC EX r PWH voltage on maintenance panel t'S above 26 V, the DC GPU may be
used Lo mill ntllin uire raIL batteries charge whilsl using all other ground services
normally (cargo door, refudilll], cab~n lighling, etc... ~

- PRIOR TO START UP FIRST ENGINE
-_. ----- -- ....... ......- _..

. DC GPU . . . . . . . . . . . , . sclecl OFF

. Start first engine on aircraft patteries after applying n:levt.lot normal check-list.

LOAD SURVEY WITH WEAK BATTERY---_. - - ----- _.

• The DC GEN load HmllC1lions are ~refer to 2,01.05) :

R

Time limit Load
none 400 A

2 mn 60{] A

8 s SOC A

• 11 may occur that a battery is weak especially after a stop where exlerna' DC power
supply ~s not available and Hotel mode is not used if:
- reflJe~tJlU is performed with bClUery switched ON

cargo door is operated several times
.- rnin~mum cabin Jlght is used eXlensively
In order 10 preserve batteries life time, it is consequently desirable to minimiLe
time of use on ground, as far as possible.

• Immediately after starting engine 2 with aweak banery, the 600 A/2 mn DC GEN load
limitation may be excetlded due to tho charge current which alone may reach 300 A.
In that case, iiutorni:ttic l-lrotection eng ages which may lead 10 ~

- DC SVCE and UTLY BUS shedding.
- DC STC opening {and loss or DC BUS 0,
- DC GEN 2 isol(:ltion (and loss of DC BUS 2~.

• In order 10 avoid this succession of disconnections, following procedure is
recommended after engine 2 start :
- Monitor DC GEN 2 load on the CAPT maintenance panel.

As required to stay within limits lpractically to maintain DC GEN 2 load below
450 AI, switch off as appropriDte :

, DC SVGE and UTLY BUS (including both recirc fans control}: :::.: 120 A,
. LH FUEL PUMP: lOA.
. Both reclrc hms: = 50A,

- Off loaded equipment may be turned ON again as Gharging currelll
decreases and consequently DC GEN load reduces.

USE OF EXTERNAL DC ELECTRICAL SYSTEM
This unit must be able to provide a steady current of 300 A plus an additional starter
current of 1000 A while keeping above 12V (16 KW instantaneous powerl. If not refer

R page 1 : USE OF A WEAK DC GPU.
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AlA 72 is equipped wit h classical mechanical primary flight contro~s on all three axis,
The following pecufiarities must be highlighled :

R



-* PROCEDURES AND TECHNIQUES 2.02.06

P2 020
~12

F.e.C.M. FUGHT CONTROLS DEC 97
AA

P~TCH: Both elevators arecorlflected throughapitch uncoupirng device, inorderto leave
sufficient con1mllability in case of mechanical jamming of one control surface.
Achvation of this device:

- requires heavy fo rees (52 da N{114 Ibs) to be applied 10 the control columns 1

which minimIzes the risk of untimely disconnection.

- indicated to the crew through the red warning « PtTCH DISCONNECT )J.

- allows the tlight to be safely achieved : refer to procedures foolowing fadures.

Note..1 ~ WHEN PITCH DISCONNECT takes place WITHOUT REAL JAMMING, speed
has to be Jimiled to 180 kl and bank angle to 30° until ffaps extension to avoid
oversfressing the stabilizer.

t!Q/.e. 2 : The TWO slicks must be held once the aircraft is landed.

Once disconnected both elevators can be reconnected by applying the following
procedure:

BOTH ELEVATORS RECONNECT~ON ON GROUND

Condittons:
A - Aircraft on ground and etectricaJly powered.

- Both e~evators dlsconnected.

- Red pnCH DISCONNECT alarm fIIuminated steady on CAP.

Procedure:
- Engage GUST LOCK and check both columns are locked.

- Depress and hold ELEV ClUTCHguardedpb (see 1.09.30)untH P'TCH DISCONNECT

Hashes red on CAP.

- Re~ease ELEV CLUTCH pb. After a few seconds r PITCH DISCONNECT extinguishes on

CAP.
- Check both columns are effectively coupled.



-») PROCEDUAES AND TeCH NIQUES 2,02.06

P3 100
1\R72
F.e.a.M. FUGHT CONTROLS JULOO

RQLL ~

• Ai te ron SpIt ng tabs:

Flight controls are connected to the ai~e[ons th rough the spring tabs, therefo re I

mai ntain rng the flight co n1rols to neut rar on the ground wou Id not prevent the ail erons
from oscillaHng in case of strong tail wind (> 30 k1).
Therefore, in strong wind co ndit~ons it is recomm ended ~

- t0 d~sengage th egust lock only when necessary before lake off ~

- after landtng I to engage the gust lock before aturn th at wDu~d expose the aircraft 10
a ta~ I wind component.

If a'leron lock is not available. i1 is easi er to main1ain the ailerons fu Ily deflected.

• Aileron 1rim :

Ajlerons forces trimmi ng is obtained by sh tfting th e ze ro posit ~on of the left aHeran
spri ng tab: this means tha1 AI LE RON TR 1M IN 01 CATOA is on Iy representati ve of the
d~fferenti a~ load~ng of the spri ng tab and not of the ail eron position.
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YAW: The rudder incorporates several particurar features.

• The releasable centering unit (Ihreshold cam) :
This threshold cam automallcaUy synchronizes to actual ludder pedal position each
time lhe rudder trim swilch is activated.
Therefore before take~off, rudder trim setting to zero must be made with rudder pedats
in f1 eurral position.

• The rudder surface damper:
Slructural protection of lhe rudder assembly against effec1 ofwind gusts on ground is
ensured by a rudder SlJ rface damper, which is designed ~o prevent excess~ve speed of
deviallons of the rudder su rface.
When taxiing with st(Qn~ winds on ground, very large rudder forces would be requrred
to lry to control the rudder sufface: th~s ~s not necessary and rudder should be left «

ffoating » with lhe apparent wind as the damper wlll effectivety prevent any structural
damage.

• The rudder trim :
Rudder forces tdmming is ootained by shHHng the zero position of the spring tab: this
means that « RUDDER TRIM INDICATIONS ~ are only representative of the
diHerential loadi ng of the spring tab j AN D NOT Of---.It:iE...8 UDDER EQSH~QN.

f::iQt.e.: As speed increases! rudder trim deviation as large as 3dots on the right may be
noted while rudd~H surface remains substantially at neutral,

• The yaw damper:
Yaw damper func!ion is .provlded through the YAW CHANNEL of the AP and should
always be engagad in night to improve passenger comfort.

fn order to let the rudder axis free for pilot ,nputs (engIne failure, ground control after
landing etc... )wlthout the need to disconnect the YAW DAMPER, aforce sensor has
been imptemented and any pilot force of more than 30 daN/66 los applied on rudder
will cause the YO to disengage.



-») PROCEDURES AND TECHNIQUES 2.02.07

I 001 IP 1
1\R72

F.C.O.M. FUEL SYSTEM I I JUL 98

FUEL CROSMfEP
Allows feeding of 1 or 2 engines from either side 1ank, especta~ly for fuel balancing,

PROCEDURE:
Intended tiln k to be used:

PUMP RUN and OFF LT ... - .... - . - . , , .. , ... - , ... , , ... , . extingutshed

X FEED ..... , .. ,.", + •••• , ••• _ • + , + •• , + ••• , •• , ••••• , + , • , • IN LlNE

Opposile lank :

PUMP , " , , , , ,......... OFF

A When asymmetrjcaj feedin~ is compleled:

R PU MPS both .. " .. "., , .. ,.,.,." , " , ON

R X FEED , , , , , .. X LINE

R tJQle.S; 1, Each electrical pump is able to supply one eogine in the whole flight
R envelope.
R 2. When X FEED is selected II in line », both electrical pumps are forced to run
R (both RUN fights ~Juminate green) as long as assocfated PUMP pb is sefecled
RON.

CAUTION: When XFEED procedure is applied, some fuel transfer from the wing tank
where the pump is running to the other wing tano{ {where the pump is OFF)
may occur. ThIS transfer is particularly noticeable at low power seltings IX
FEED in Hotel mode is the worst case).

FUEL QUANTITY INDICATIONS

IN FLIGHT
Accurate read fngs require a,rcfaft levelled withou I side sl ip and pItch att ilude close to zero
degree,

ON GROUND
Accurate read ings should be made w~1h ai rcraft s1 at fC (not taxi ~ng I and fuel pum ps run nj ng
for more than 4 minules.

Th is procedu re should be applied each ~j me acom pa rat ive rea<:li ng before and arte rnigh t
~s intended with correlalion 10 fuel used.

COMMENTS
- Fuel qlJantity indicahons are affected by excessive longitudinal and latera! attitudes

and accelerations.

A - Fuel quantily indications are affecled by the level of fuel in lhe feed tan k. With pumps
runn~ng, Ihe feed tanks are filled within a few minutes. This Js the normal flight case.
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This chapter is divised in three parts:

- IcinQ/
- Cold weat her operations,

A - Operations in wind conditions.

I ICING I
1- GENERAL

Icing conditions are defined as foUows :

... Atmospheric ici ng conc1fHons

Atmosphe(~c ~c~ng conditions ex'st when OAT on ground and for take-off is at or
below 5~C or when TAT jn flight is at or below loe and visible moisture in the ah
in any form lS present (such as clouds, fog wi1h v~sibiHty of one mHe Of tess l rajn,

A snow sleet and lee c[ysta~s).

.... Ground icing conditions

Ground tcing conditions eXfst when the OAT is at or below 5°C when operatlng on
ramps, taxiways and runways where surface snow, standing water Of slush ls
present

~ Regulatory requIrements

Cerlification requlrements defined in JAR/FAR 25 appendix C consider droplet s~les

up to 50 microns in diameter. No aircraft is certified for flight in conditions with
droplels ~arger than this diamerer.

However, dedicated fright tests have linked unique rce accreHon patterns to
conditlons of dropfet sfzes up to 400 microns. Procedures have been defined in
case of inadvertent encounler of severe icing.

..... Organization ot this subchapter

It will address the fOUO'rNlng areas;
• Operations within the certified envelope.
• Informa1ron about severe icing beyond the cer1ifled envelope.
• Good operating practices.
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II - 0PERATtoNS WITH iN THE CE RTIFIEDICING ENVELO PE

PREAMBLE

idllg conditions should never be ass€ssed with complacen cy. Althoug h the aircraft is
adequately prolcc led for most of the encoun Len~d cases, any severe icing exposure
sh auld be minimized bV CI correct evaluation an d proper avoiding actions.

A) GENERAL

Operatrons in dlmosphuri c icing condWons requrfbl SPECIAl ATTENTIO N since lee
accretion on aj rfram e and propellers SIG NIFICANTLY modifies their aerod ynamk
charact~ristics.

The primurily considerations (ire ClS follows:

a - Even small 4uantiti es of ice accrettons/ whi ch may be difficult to detect
visutilly, nli:ly be sufficienl lo C1ffecl lhe aerod ynamic efficiency of an airfoil.
For this reaso n, AL L AN TI leiNG PROCE DUR ES and SPEED LIM tTATlO NS
MUST BE COMPUED WITH as soon as and as Jong as leiNG CON DITIONS are
met ~md even befor~jcc C:l~c_retion actually lakes place.

b -- Main effects or ice tJ(:cretron on a;rfoils are :

• Maxi rnu In 8ch ievable UFT is reduced.
• For a given angle of attack, LESS LIFT and MORE DR AG are genemted.

In order to maintain a SAFE MARGIN AGAINST STA LL, which will occur at
a tligtwr speed when icc accrelion spoils the airfoil ~

- the staU warning threshold must be reset to a lower value of angle of
attack,

-- the stick pusher activation threshold is lowc(cd ace ordingly.

These lowered thresholds are effective when switching horns an t. icing ON an d
ilium inaling the ICING ADA green captton.

R TH E LOWER AOA OF STALl WARNING THRESHOLD AN 0 THE LOWER
STICK PUSH ER ACTIVATION THRESH OLD DEF IN EO FOR IGtNG REMA IN
ACnVE AS LONG AS THE u ICING AOA u CAPTION tS ILLUMINATED.

'-----------

-. Accordi ngly, the mtnimum maneuver I operating speeds defined for normal (no
icintJ} conditions ~scc FCOM 2.02.01) MUST BE INCREASED.
These new mi nimum speeds ore called ~. MINlMUM IC'NG SPEE OS )). They Eire
defined further tn parag raph B.
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LFT

1
I

L-- ""------__-.L.... ..... ANGLE. OF ATTACk

·lID
C>

•-c-.
<;>,
N
Q·..:
.....
o...

ICIf4G AOA
STALL WARN ING

THRESHOLD

NORMAL
STALL WARN I NG

HIRESHOLD

c - Anti-ice and de·ice-systems are provided, The AiRFRAME de-icing will
LIMIT the amount of ice adher.ng to the 6hioil but CANNOT eliminate ALL ICE
AC"CRETfON because of the unprotected elements on the leading edges and
the continuous accretion between two consecutive boot cycles. R.ESLDUAJ
ICE must be considered, not only during periods when accretion develops~ but
ALSO AFTER 1CING CONDHtONS HAVE_SEEN..LEFl (conbnued clrmb above
iciog clouds as an example).

d - Ice accretion may also affect the forces required to maneuver the flight
controls. On the ATR 72 :

- Rudder forces are nol affected.
- A~leron forces are some what INCR EASED when ice accretion devdops, but

remain othelW~se in the conventionill sense.
- Pitch forces are not affected in flaps on, 15° and 30°.
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B) MINIMUM ICING SPEEDS

- The minimum maneuver/operating speeds defined for normal condilions

(2.02.01) MUST BE INCREASED and the new value enforced whenever

ICE ACCR ETIaN ~ is .QQ~1ii.bJ e ,{FI jght in ~tmosphed~ ki ng co~ditio~s},
I or eXlste.s.. (lee accretIOn devetopmg or reslduallce~.

They are defjned by th efa tlowing lab Ie where VSR is ihe non affecled 1Gstal' speed
as given in 2.01.03.

FLAPS VmHB VmLB l
0 1.46 VSR 1.40 VSR

1.22 VSR

T/0 - 2d segment

1.27 VSR
15 1.35 VSR

FinaJ Take-Off

1.30 VSA

EN ROUTE

1.~4 VSR

GO AROUND

30 1,32 VSR

CA UTiO~: For obstacl e clearance, th e en - route configuralion with engine faHure is
FLAPS 15° al a minimum speed of 1.30 VSR it ice accretj on is observed.

- Relevanl MI NrMUM ICING SPEEDS are aJso given directly In lhe operating data
booklet for at! weigh is,
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R C} PERFORMANCES IMPLICATION

The drag increase associated with ice accretion will induce a decrease III

performance which must be taken into consideration.
The dominant effects are:

[> Twin ENGlN~s-~mQgj~JftdlJI~~d (see FCOM 3.04f

[> Sif\1GLE. EN~lt'\tE~QilinQ is reduced (sec FCOM 3,091
However. on the ATR 72, the performance loss may b~ minimized by using
FLAPS 15().
This is the reason why. J.E..QBSTA.C-lEJ..lM.lTAJJO_NS__EXJSIS__ whe:never
Jy1INIMUM ICING SPEEDS ARE IMPOSED ~ICING ADA light illuminated) SINGL~

ENGINE CRITICAL PHASES (FINAL TAKE OFF CLIMB. EN RQUTE, DR~FT DOWN
PROCEDURES) MUST BE PERfORMEO WHH HAPS 15 CONFIGURATjON.
Nate.' If no obstacle limitation exist. Flaps 0 may be used for single engine

crUise in order fo bellefit from a higher cruise speed but at a lower
cruis;ng aflil ude.

I> BESI ClJM£ (iBAD_I~tH SfffQ
It is essential to understand th(lt lhe MINIMUM ICING SPEEDS must be obselVcd
to maintain a minimum safe margin against stall BUT ALSO TO M1N!M IZE
P£RFORMANCE LOSSES: the MINIMUM IC~NG SPEED is a~ways close to BEST
CUMB GRADIENT SPEED with ice accretion. ANY ATTEMPT TO REDUCE BELOW
MINIMUM ICING SPEED can only give a LOSS of steady climbing performance.

R Nate: All performance data given {Dr ICING CONDITIONS were derived from
-_ ... _. flight test measurements perlormed with ICE SHAPES representative of

the worst icing cases considored by certificat,ion and applicable losses of
propoller efficiency.
Because of variability of REAL ICING, cfimb and cruise perlormances
pub/is/led (or icing conditions MUST BE regarded as operational
illformation ollly. .

D) DETECTION

- ~cc accretion may be pdmarily detected by observing the lcing Evidence Probe (IEP),
At night. this IEP is automatically illuminated when NAV lights are se)ecl~d ON.
Ice accretion may also he detected on windshield, airframe (leading edges)J wipers
and 5i de win daws.

The ice detector mav holp the cmw to rocogni~c the beginning of icc accretion (ICING
light steady·· Me t se).

_. Clear ice accretion rnav be difficult to detect. Uclear ice ~s suspected, temporary
selection of airframe boots is recommended as the action of boots wfll shatter th€ ice
imd rTl<Jkc il~ observation much more obvious.
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E) PROCE DU RES IN ATM OS PHERIC leiNG co NDlllO NS

During operations with AP ON during climb and descenC vertical speed mode should not
be used unless the airspeed is carefully monitored.
The suggested procedu re is to use tAS mode with a speed sel ected which is equar to
or greater than the appropriate minimum speed (VmlB or VmHB in accordance wlth the
BANK selec1fon on the autop~lo'}.

CAUTION: Close aUen1ion should be paid to the appearance of an AILERON MISTAIM
message flashing on t~e ADU: ,f the message appears, apply the AILERON
MISTRIM procedure.

A

R

~: Permanent healing (Probes/windshield) is AlwaY§. sefected ON.

[> ENTERING Ie 'NG CONDillON S

• ANTI JCING (PROP - HORNS - SIDE WINDOWS) + •••••• + ON

ri..Q1.e. : horns anti icing selection triggers the iJlumination of the ('ICING AQA 11 green
light, and lowers the AOA stalJ warning threshold.

• MODE SEl ,........... Confirm AUTO

• MtNIMUM Maneuver/Operating ICING SPEED .. BUGGED and OBSERVED

• ICE AC CREll0 N . , _ + •••••• + ••• , ••• , •••••••••• M0 NnOR

Note.' 1. These procedures are applicable TO ALL FLIGHT PHASES including take off.
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C> AI FIRST VISUAL JtJDICATION OfICE ACCRETION, AND

R AS LONG AS ATMOSPHERIC ICING CQNDITIONS EXIST

R • ANTI ICING (PROP - HORNS - SIDE WINDOWS) Confirm ON

R • MODE SEL , , , . , . , Confirm AUTO

R • ENG DE ICING , , , ON

• AIRFRAME DE ICING , , ON

R [ • MINIMUM Maneuver/Operating ICING SPEED -. BUGGED and OBSERVED I
• BE ALERT TO SEVERE ICING DETECTION.

In case of severe jcing~ refer to 2.04.05.

~~:1. When ice accretion is visually observed, DE leERS MUST BE SELECTED and
R maintained ON as long as ;cing conetilions exist.

2. Ice detector may also help the crew to delermrne continuous periods of
ice accretion as the ICIN.G ft remains ilJuminated as long as the icfl.
detector senses ICE ACCUMULAIING.

The ice detector may not detect certain ice accretion form (see FCOM
1.13.20).

3. If a noticeable performance decrease and (or) signIficant vibrations occur
due to propeller fesidual icing then, in order to improve the deicing of the
blades, it is recommended:

• To check that the MODE SEL is AUTO, or that the MAN mode is seJected
in accordance with SAT.

" To set CLs on 100 OVRD for continuous periods of not less than 5 minutes
in order to bereftt from an increased cenfr{fugal' effect.

4. If ice accretion is seen by the detector with HORNS ANTJ JCING and/or
AIRFRAME DE JGING sliJ! OFF, the lefNG fight will flash until corrective
actions are taken.

5. Engines de-icing must be selected ON prior 10 airframe de-icing to take
benefit of an immediate engines de-icing.
If not, engines de-icing witJ be effective 60 or 240 seconds later depending
on MODE SEL selection.
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[> WHEN lEAVINGIe ING coN01110NS

R DE lei NG and ANTI ICING may be switched OFF.

Note: Leaving DE ICJNG in operation UNNECESSARJLY;s detrimental to boots life.

The DE ICING lilue light on memo panel wiJI bfinh if deicers are still ON more
than 5 minutes aftef ice detector has stopped to signal ice accretion (ICING
amber light OFF).

A C> WH EN THE AIRC RAFT IS VI$UA LLY VE AIFIED CbfA.RO~

R ICING AOA caption may be cancelled and normal speeds may be used.

R ~rC.~ Experience has shown that the last part to cfeaf is the ice evidence probe. As
R long as this condition is not reached, the icing speeds must be observedand the
R iCING ADA caption must not be cancelled.
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F) TAKE OfF IN GROU NO tel NG CONDITfONS BUT

WITHOUT ATMOSPHERIC ICrNG CONDITIONS

A GENERAL

1 - Contaminant may adhere to wheels brakes when taxiing on contaminated
ramps, taxiways and runways.

2 -- Ouring take off, then! is no contaminaticn on wings or engines nacelles hut
contaminant might affect the propellers,

B PROCEDURE

For take off in ground icing condibons but wrthout atmospheric Icing conditions.
the foUowing procedure must be applied.

BEFORE TAKE OFF
PROPELLERS ANTI IClNG ONLY , , . , ON

AFTER TAKE OFF
LANDING GEAR ~if possible} .. , + ••• , • , • , ••• CYCLE
PROP ANTI IC1NG , , .. , , .. AS ROD

Take off may be scheduled using normal minimum V2 = 1.13 VS.

2. Horns anti icing must not be selected ON to -a void lowering ADA of the
staff warning threshold.

3. Landing gear cycling after take-off with a significant layer of
contam;nant on the runway (slush, snow) ~'s highlV recommended to
avoid brakes freezing especially if tlw procedure described page 1Bas
~special case ~ (brakes heating before take~off) has not been foJ/owed
lor any reason.
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CONDITIONS SYSTEMS SPEEDS

1 PEAMAMNT A, NORMAL
2·ANTI·ICING B. ICING
3·DE ICING

ICING
NP ~~~

1r:ING ADA
llGHT liGHT

itN-FilGHI 1

- NON ICING CONIJITIONS Ot=F 1 OFF A

- lCING CONDITIONS Oq 1 + '1 ON R

- lCE ACCflETION ON 1 + 2 + 3 ON B

- END OF ICING CONDITIONS OFF 1 ON B

- NO MORF RESIDUAl ICF rlFF 1 Off A

I ON GROU~

• NON IWiG CONDITiONS OFF 1 OFF A

- IC1NG CONOmONS - 1 + I ON B
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B) CO NDITIO NS OF FOR MATI ON

Severe icing may result from environmental conditions outside of those for which
the airplane is certificated. Flight in freezing rain, freezing driale or mixed icing
conditions (supercooled liquid water and ice crystalsl may result in ice build-up
on protected surfaces exceeding the capability of lhe ice protection system. or
may result in ice fonning aft of the protected surfaces. All the ice not shed by
using the ice protection systems may seriously degrade the perlormance and
controllabiltty or the airplane.

2) Thermal phol1omenon : skiff temperature and/or liquid water content
When the flight in icing conditions IS such that the lotal air temperature is
above Que with a static air temperature close to DoC, droplets cannot freeze on
the leading edge because th e skin temperature is posltive, they ron along the
chord till they encounter a sunace at a negative temperature. The leading edge
is frf;!€ or ice but a rid ge or rivelets may be formed aft or the protected areas.
lhe rivelets are oriented in the airstream direction. lhey accrete on the lower
and upper surfaces.
This phenom enon may occur also with colder temperatures but when a large
amount of water is present in the cloud. The structure of the leading edge is
not cold enouyh to freeze the whole wa{f;!r amount t:lnd the rCIT1CJininy droplets

The C1irphme is certifi cated Jor a range of drop~el diameter, (J range of icin9
temperature and a range of waler content in the icing cloud.
If one or more of tbese main pammeters js exceeded, the flight is performed
outside the certification frame.
Three phenomena may lead to surpass the ice protection cClpabilities :

1) Mechanical phenomenon : droplet diameter
The droplet diam€"ter may be up to 3 to 30 ~imes greater than the upper limit
of the cert,fication envelope in freezing rlrilZle/freezing ra~ n Gond rtions, The
inertia of droplets is such that the ice may cover all the frontal surfac€ of airfoil
exposed to the cloud, outside of the protected areas.
Depending on the angle of attack of the airfoil, a rid~e may form mainly on the
upper side of th e aiMoil (e. g. flaps 15) or a gran ular pattern may accrete on the
lower surface of the airfoil up to 50 % of the chord (e.g. flaps Ot.
freezing rain and freezing drizzle conditions are found typically allow altitudes
with a static air temperature around - 4"C (3000 h) and associated with
temperature inve~ion.

However. freezing drFlzle conditions may be found at higher altiludes (up to
15000 fU with a static ak temperature dOWfl to - l8 ve. They may be the
consequence of the turbulence effect wh~ch leads to a coalescenco process ()f
small droplets into large droplets. It may be encountered on lop of stratiform
douds.

Rill· SEVERE ICING
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3) Mixed icjng co nd;[ion
Mixed lei ng condition may be encountered in lhe rang e of tern peratures
-1 QOC/O°C, It is basically an unstabJe cOndttlon t it is extremely temperature
dependenl and it may change qUite rapidly. This condition may surpass the ice
prot ection capabil ~lies because the aggregate of im pin g1 ng ice crystaUsnow
and waler droplet can adhere rapidly to the airframe surpassing the system
capabilH ies to 5hed ke 1 causi ng sig nmcant red uchon in ai rplane performance
as in case of system fai lure.

C) CONSEQUENCES OF SEVERE ICE ACCRETION
The consequences of severe jce accretions are ice locati on dependent.
If the pollution extens ion OCCU rs on the lower surface of the wing, it increases the
drag an d th e airplane speed decreases. ~1 may lead to stan if no action is taken to
recover a correct speed.
!f the poll ut ion occurs fi rst on the upper part of the wing, the drag is no1 affected
not fceably bul contfollab ility anomalies may be encountered.
Severe foIl anomali as may be encountered with "flaps 15" accre1i ons fJ own with
fl aps 0 sen ing. Ii sh auld be emphasized that it ~s not the flaps 15 co nHguration itself
that is detrimental. but the low angle of attack lhat may result from such a selting l

especially close io VFE> This low or negative ADA increases the wing upper side
expos ure to ~arge droplet impingemenl, This is why holding with any fi aps extended
is prohlbil ed ~n ici ng conditions (except for si ngl e engine operations).
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A O} DETECTIO N

- During fHght. severe icing condttions that exceed those for which 'he airplane
R is cer1jfjcated shall be determ.ned by the following:

Severe icing is characterized by tee covering all or a substantial part of the
unheated portion of either forward side w;ndow1 possibly associated with
wa1er spfashing and streaming on the windshield.

Note: This cue is visible after a very short exposure (about 30 seconds).
At night, this pattern is put forward by the pilots reading r;ghts oriented
towards the side window.

A and lor

R Unexpec~ed decrease in speed or rate of cHmb

A and lor
A Th e following secondary indications:

· UnusuaUy extensive ice accfe[ed on the airframe In areas not normally
observed 10 coUec1 ice,

· Accu mulati on of ice on the lower surface of th ewing aft of the protected areas.
· Ace lJmulation of ice on the propeller spinner tarther aft than normally observed.

~ Th e fol ~owi ng weather conditions may be conducive 10 severe in-fl rghl icing :
A . Visible rain at temperatures close to QDG ambient air temperature (SAT).

· Drop'ets that spiash or sp~aUer on impact at temperature close to O°C ambient
alr tern perature (SAT).

- The oeeurence of rain when SAT is betow freezing lempera1ure should always
trtgger the alerlness of the crew.

R ___-E-X_IT_T_H_E_~_EV_~E_R_E_IC_IN_G_EN_V_'R_O_N_M_E_NT J
There are no regulatory requirements to certify an aircraft beyond JAR/FAA 25
Appendix C. However. ~n case of inadvertent encounter with such conditions
41severe iCfng~ procedure must be appli ed (refer to 2,04.05).
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IV - GOOD OftRATING PRACTtt..e.S

Aircraft certification requiremenls descr~be the icing condiHons likely to be encountered
in commercial aviation. However, as demonstrated by experience, icing remains one of
the major causes of lncidenls and accldents, and good alrmanship prohibit any
com placency in j his area.
The following basic rules should therefore be applied:
... Know as much about yOlJr operating envrronmenl as you can.

Carefully review weather packages for Pilol reports of icing conditions, lops reports,
temperatures aloft forecasts and forecasts of icing, freezing drizzle and freezing rain.
Monitor both Total Air Temperature and Statlc Air Temperature during climb and
whije en route. Use the weather radar. Areas of precfpitalion which will paint on the
radar will be of sufficient droplet size to produce freezjng rain when encountered in
freezing 1emperatures or on a cold soaked aircraft.

..... Marg! nal freal; ng lemperatures and iCIng conditions should creal eaheightened state
of awareness. Remember~ severe ~c:e can still be incurred at temperatures down to
approximatel y ~ 18° C, al high altitude.

R 8e alert to severe icing cues defined pages 12/13.
R When severe iClng is encountered, take appropdate steps to leave the condilfons.

Since these unique condilions are usually small ;n area and associaled with very
specific temperatures conditions, a change in alHtude Oi just a couple thousand
feet may place you in a totally different environment.

... Make reports to ATe and Company.
There is no beHer operational 1001 available today than firs! hand reports of lhese
condilions. Remember thal because these are localized areas and extremely temperature
dependent, another aircraft passing through the same area at a differen~ airspeed
may experience different conditions. For example, a laboratory test showed tor a
specific, yet normal cond iHon, rime ice up to about 150 kt mixed ice as speed was
increased to aboul 200 kt, glaze ice between 200 and 360 kt, and no accretion above
360 kt.
Note: Reporting of icing conditions as defined in the FAA's Airman '50 information

Manual (AIM) :
Trace: Ice becomes perceptible. Rate of accumulation is slightly greater
than the rate of sublimation. It is not hazardous even though
de- icingJanti- icing equipment is nor utilized unless encountered for an
extended period of time (over 1 hour).
Ligh' : The rate of accumulation may create a problem if flight is prolonged
in this environmfwt (over 1 hour). Occasional use of de-icingjanti-icing
equipment removes/prevents accumulation, It does not present a problem if
the de-icing/anti-icing equipement is used.
Moderate : The .rate of accumulation is such that even short encounters
become potential.y hazardous and use of de-icing/anti-icing equipment or
tJight diversion is necessary.
Severe: The rareaf accumulation is such that de-icing/anti-icing equipment
faiJs to reduce or control the hazard. Immediate flight diversion is necessary.
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~OLD WEA~HER OPERATtONS I
Pr~pcm.ltion imd opemhon of the ATR 72 foUowing cold soak in very low temperatures
requires parti cul£lr prec<Jutions,

Following recomm enrlCiljOlls which cOlllpleml;>nt Ilonnti' 0lJera1in9 instructi ons sh ould be
observed when applicable,

..... PROPELLER BRAKE

Avo~d imrnobilisatjon of the aircraft with propeller brake engagad if severe cold soak
IS expected (temperature ~ - 20"'C for a prolonged time),

... PRECAUTIONS AGAINST FREEZING OF COMMERCIAL WATER SUPPliES

Wi::ltl:!r drClin iug requirements are summ ariled in the foltawing table:

CONF1GURATlON WATEREXPOSURE TANKAIR CA~jN OAT TIME DRAINCOND TEMP

Between 0 and . 15'>C ANY NOT

ON ABOVE REQUIRED
10" C

Below· 15"C 1 h 15 mn

Between 0" and· 7' 'C 1h 30 mn

OFF Between· 1" and· 15"C oh 45 mn REQUIRED

Below· lS"C ANY

after required draining, refi ling should be petiormed 30 mm before ENG SfART WIll} warm
water (30'C~

... EX" ERIOR SAFElY INSPECTION

> Perform normal exterior inspection.

Check that the rollowtng items are free of frost, ice or snow. De ice as necessary:

en gi no inlets, COW~! ng Dnd drains, propeUers,
pack inlets,

- landing gear assemblies, landing gear doors,
- rirains, pitot and static vents, angle of aHack sensors~

fuel tank vents,
- all external surf~ct!S ~ Jusclage, wings, ta~lpianc, vorti cal and horizontal

stabitizors, conlrol surfaces).
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GA UTJON; Wing, lailplane, vertical and horizontal stabilizers, aU control surfaces and
naps should be c~eaf of snow, frost and ice before 1ake off.

PARTICULAR CASE: limited frost accreHon on lower wing surfaces due to cold fuel
remaining and high ambient humidity.

As sIal ed in the operaljonal requirements. no person may take off an aircraft when
frost snow or ice is ad hering to the wing, control surfaces or propeller of Ihe airc(aft.

FROST: frost is a light, powdery, crystamne Ice which forms on the exposed
surfaces of a parked aircraft when the temperature of the exposed
surfaces is below freezing (while the free air temperature may beabove
freezing).

Frost degrades the airfojl aerodynamic characleristics. However, should the take
off be conducted with frost adhering to the lower surface of the wing, check the
following:

- The frost is located on 1he lower surface of the wing only.

- Frosl thickness is limited 10 2 mm.

- A ."jsua~ check of the leadrng edge, upper surface of the wing, control surfaces
and propellers Js performed to make certain that those surfaces are totally
cleared of ice,

- Performance decrement and procedures defined fOl take off in atmospheric
icing conditions are applied.

..... DE ICING I ANTI ICING PROCEDURE
- External de icing!anti Ic;ng will be performed as close as possj bole from ~ake- off timein

order no! 10 exceed the hold over lime.
Type 1 (low viscos;ty) or type 2/4 (high v'scosily) fluids are used for these operations.
The lVpe 2/4 fluids are used for lheir ant; icing qualities. As airflow increases the fiuid is
spread through the elevator gap and over the lower surface of the elevator.
Depending on the brand of the fluid and lhe OAT, this phenomenon may temporarlly
change th etrim characterist ics of the elevator by partial ~y obstructing the elevator gap.
This may lead to a considerable jncrease in control forces necessary fo rotate. This
effect js mos1 pronounced when center of gra",ty is forward.

- To ens llre 1he best poss1 ble tailpla ne de fci ng/anti icing, all along lhe flu id spraying, the
pitchwheel must be firm Iy matntain ed on the forward slop toget her withthe ai leron gust
lock engaged.

- De ictng/anti icing may be performed in Hotel mode provided BLEEDS are selected
OFF.
If a de icing gantry ~s used, bolh engines must be shul down. For manual propeller de
icing, the engines must be shu! down and air intake blanked or precaution laken nollo
have de icing fluid in the air intake. No propeller blade should be located at 6 o'clock
position during this procedure.
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.... COGKPlT PR EPARAliON

Perform normat cockpit preparation with the fotlowing procedures modlfications :

OVBD VALVE c(lntrot ~w FULL CLOSE

Provided ENG 2 AIR INTAKE j both PACK INLETS are free of SNOW / FROST liCE:

ENG 2 in Hotel mode . . . . . . . _ , . . + • • • • • • • • • • • • • • • • • • • • • START

Not~~: (') Startir10 on aircraft batteries is poss;ble witfJOut special precautions down
to -- ,5':C/5~' f
For cold soak at signific8ntly fa wer temperatures, it ;s recommended to
remove the battedes and keep them in heated storage.

(2) When starting the engine in extremely cold conditions:
-- slUr( up Ume ;5 sf;ghtly increased.

oil pressure misi"g tif1lf! is consid8rabiv increased: OIL La PRESS red
wammg may be activated for 60 seconds.
aflcr tlw inlial increased ra;sing time, OIL PRESS will be higher tJwn
usual (up to 70 PSJ) FOR SEVERAL MINUTES.

- propeller I..,mfcalhering may nor occur normally. If NP does not increase
correctfy, revert to FEATHER position until oi' temperature is above ocC.

(3) PL motioft above F/ is only allowed when OIL TEMP is iiJl or above
O~C.' this warm up time may take up to 4 minutes when OAT is - 35'~'

R C/ - 31")F.

(4) During cDckpit preparation, bath packs should be used to warm up cabin
and cockpit whi's~ running ellg;ne 2 in Hotel mode.
Using gust lock stop power with HI FLOW selected (together with al/
doo,-:,', particularly carYD, dosed) is recommended (or warm up with QAT
below ~ 15°Cj5°F.

(5) Below - 15~C / 5"-'F, several equipmen1s (e.g. fuel flow, pressur;zat;on
ind., ADU, AFCS contra' box) may be not working INITIALLY but should
automatically recover as cabin and cockpit warm up takes place and
compartment temperature rises.
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-... TAXUNG

- The standard 5tngJ e engl ne TAXI proced ure may st ill be used provid ed the friction
coefficien1 remains at or above 0.3 (brakl ng action medium, snowtam code 3) an d
nose wheel steed ng is not used with too large deflect ions.

Note: If the OATis very Jow, it may be necessary any way to starf up eng,ne 1early
enough to get the necessary oil warm up time (Jefer to Note (3) above),

- For tax'lng with the very law friction coeffici ants (icy taxiways, slush), it IS
recomm ended to use both engfnes, limit nose wheellravel and use with differential
power as necessary.

SPECIAL CASE

It contaminant tayer is significant enough to possibly aCClImuIale in the brake area
during ground operation I brakes disks may joJ ndue to lcing during the flight F leading to
poss ible tyres damages. at subsequent landing. The following special procedure
should be applied dur~n~ taxi before and as c~ose as possible to take off.

Set 18% Torque on each eng~ne and keep taxf speed down to a "man paceI' du ri ng
30 seconds using normal brakes with minimum use of nose wheel steering to ensure a
sym metrical warmj ng up of the brakes.

R
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... TAKE OFF

Standard take off procedures will be used with the following addltions :

. If runway is contaminated (ice, snow, slush}, use the relevanl performance penalties
defined in the performance section 3.03.

. Use of reve rse on conlaminated ru nways has to be limiled at very low speeds to avoid
contaminant projections at the level of cockpit windshield which may reduce visibllity
to zero (snow, slushl. In a!mospherrc tclng conditlons t refer to appropriate speeds
and performance penal~ies and add the following:
- with very cold QATj delay slart of take off ron until oil temperature fS at least 45°C

(this is necessary I{] guarantee ~nlet splitter de-icing capabintYI.

R Afler the ground de icing/anti icing procedure, us,ng type II/1V fluids, higher than
normal slick forces may be encountered. These control rnput forces may be more than
lwice the norm al taKe off force. Th isshould not be interpreted as a·pitch jam' lead ~ng to
an unnecessary abort decislon above V1. Although no1 syslematic l this phenomenon
should be anticipated and discussed during pre-take oft briefing each time de

A icing/anti icing procedures are performed. These increased pitch forces are Sirictly
limited to Ihe rotation phase and d~sappeaf after take off.

R In very exceptional c~rcumstances, because of increased rotation forceS t the pilot can
R consider that take off is impossible and consequenl'V initiate an aborted take off .
R The consequences or lhis decision are catered for by a specifjc performance penalty
R (Refer 10 AFM SUPPLEMEMTS chapter!.

AFTER Vl, BE TAKE OFF MINDED

R .. BEFORE lANDING
R If take-off has been performed on asfush contamtnated runway, Ihis slush may seize
A the brakes during cruise.
R To prevent tire damage a1 touch down: in final approach, after the selec1ion of GEAR
A DOWN, select 1he ANTISKID to OFF, then pump the brakes alleast 5 times and then
A reselect the ANTISKID to ON.

.... LANmNG
Same restrictions on reVE!rse than for accelerate stop.
App Iy relevanl performan ce restri ctions .

..... PARKING

When OAT is below - 5 C I 23:' F, particularly In wet conditions, avoid reaVtng the
aircrafl with parking brake engaged and use chocks instead whenever possib~e.
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R iOPERATIONS IN WIND CONDITIONS I
A Landing
A The recom mended landing Hap configuration is the same as the slandard landing Hap
A setting. even with strong crosswi nd. Large flaps extension does nol im pair the
A control lab ili~ y in any man ner. Moreover it minim izes the flare duration and allows aqu;cker
R speed decrease down to the taxi speed.

A General
R PrecautIons or spec ial insl ructions may be necessary depend ing on the force and
R direction of the wind. The following FCQM pages deal wi!h this subject:

A

A

R

R

R

R

R

R

R

R

R

R

R

R

A

R
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Windshear
This phenomenon may be defined as anotable dlange in wind di rection and/or speed over
a short distance,
Windshear can be encountered in the vicini~y of thunderstorms, into rain showers (even
without 1hunderslorms) t during a frontal passage or on airports sHuated near large areas
of water (sea breeze fronts),
Severe windshear encountered above 1000 feet , whilst unpleasanl, can generaUy be
negociated safely. However if if is encountered below 500 feet on take off or
approach/landing i1 is po1enHally dangerous.
As far as possible thIs phenomenon must be avoided.

Procedure at tak eoff :
• Delay the lake off. ~f alow level windshear;5 reported calculate VA, V2 at 1he maximum

take off wejgh1 available for lhe day.
• When clear of obstacles acceterate as much as possible and clean up the aircraft
• Climb allhe normal climb speed.

ErQcedur.e...dydng an approach : If a wi ndshear is encou ntered,
• IniHa1e a normal go around procedure with~.
• When positively climbing at a safe altitude, retract the gear and complete the normal

go around procedure.

CAUT!QN : The pos~tjve rate of cHmb must be verified Ofl at least two instruments.

COMMENTS ~ 1. Leaving the gear down until the c~imb is established wiH allow to
absorb some energy on ~mpactl should the microbu rst exceed 1he
aircraft capabWty to climb.

2_ Ten degrees pitch attitude is the best compromise to ensure a
climbing path together wlth an acceptabJe maximum ADA.
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R This chapter deats with the following points:

- RUNWAY STATUS
- NORMAL TAXI
- TAXI WITH FAILURES
- EMERGENCY BRAKfNG

RUNWAY STATUS
The foUowlng table gives for take-off and landing the equiva1ent runway slatus
corresponding to the braking action or the friclion coefficient.
Th;s runway s1atus may be used (or the compulation of the performances.

EQUIVALENT RUNWAY
STATUS

BRAKING FRICTION TAKE-OFF LANDING
ACTION COEFfiCIENT

GOOD 0,40 and above 1 1

GOOD/MEDIUM 0.39 to 0,36 2 2

MEDIUM 0,35 to 0,30 3/6 5/6

MEDIUM/POOR 0,29 to 0,26 4 5

POOR 0.25 and below 7 7

UNRELIABLE UNRELIABLE 8 B

EQUIVALENT RUNWAY STATUS:
1 : Dry funway
2: Wet up 10 3 mm depth

3 : Stush or water for deplhs between 3 and 6 mm

4 : Slush Of water for depths between 6 and 13 mm

5 : Slush or water for depths between 3 and 13 mm

6: Compaclsnow

7: Ice

8 : Runway with high risk 01 hydroplani ng
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A NORMAL TAX~

CA.YIJON: It blue hydraufic circuil is pressurized, nose wheel sleerlng has to be
switched oH ror lowing by a ground vehicle.

- The ATR 72 is parlicularly easy to taxI, and even on one engine, there are no
limilalions to go either forward or rearward: th!s flexibllily should be systematically
used and is reflecled in the s!andard operating procedure which assumes HOTEL
MODE operalion of engine 2prior 10 and during passenger boarding followed by initial
taxi on engine 2 only (includ~ng back track it taxi backwards required).

ThfS procedure fS highly recommended as GI power is qUite sufficient on one engine only
10 perform alltaxling (OUT and IN) and very obviously reduces block fuel by an amount
which may become VERY SIGNIFICANT an large airports,

CAUTION: Start up of engine 1 should be performed in a porl~on of taxi where captain
workload is !ow enough to a~low an efflcient monitoring of the start up.

- Use of brakes during taxiing may be very much reduced by systematic use of a smaH
amount of reverse when deceleration ~s needed.

- Radius of turn with nose wh eel steering is very good and does not require any braki ng
ON THE INNER WHEELS.

CAUTION: PIVOTING (Sharp turns) UPON A LANDING GEAR WITH FULLY BRAKED
WHEELS IS NOT ALLOWED, except in emergency.

TAXI WITH FAILU.RE,S

TAXI WITH NOSE WHEEL STEERJNG OFF (or wilhout blue HYD pressure)

• Obviously SINGLE ENGINE TAX~ is no more possible
• Taxiing remains very easy with both engines operating EEC ON :

directronal control is achieved primarily with differential power on engfnes j possibly
augmented by use of differentia) braking.

• ~votr1 shaut t!Jm~ : turn radius wilhout nose wheel steering should be limited to
about half tum rad~us w~th nose wheel steering.

TAXI WITH EEC 0 FF

On ground EECoff, engi ne response is somewhat degraded. Nevertheress, as long as at
least one engine is ma[ntained at Of below GI, the corresponding NP should remain high
enough to keep associated ACW GEN ava~labje and thus maintain both HYD pumps.

CAUTION: When lax~,ng with both EEC OFF, AVOID pushing both PLabove GI to avoid
transien1 joss of ACW and MAIN HYD PUMPS.

Note: NOSE WHEEL steering remains available in all cases together with STBY
braking, thrOlJgh DC AUX pump.
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EMERGE NC Y BRAKtNG

- Emergency braking has been made operationally easier by design altha parking brake
lever which incorporates an ~EMER BRAKE" notch: when the parking brake lever
is set in this notch l the regulator delivers a limited pressure which:

• allows the use of EMER BRAKING for abort take-off at max V1 or at touch down
for landlngs atter GREEN pressure has been complete~y lost.

• provides repeatable, smooth deceleration whilst mrnlmrz'ng the risk of b'own up
tires.

C.AUTIO_N: Use of EMER BRAKE beyond the EMER BRAKE NOTCH ABOVE 60 Kts
MUST BE AVOIDED TOPAEVENTWHEELS LOCK UP AND DAMAGES TO
WHEELS AND TIRES.
BELOW 60 Kts, a SMALL further travel (- 1em) IS AVAILABLE WtTHOUT
R1SKS OF DAMAGE WHEN MAXIMUM STOPPING PERFORMANCE ~s
REQUIRED.

- A defrated Bre is not easily noticeable from the cockpit: NO TAKE OFF should be
started after EMEA BRAKE has been used at speeds in excess of a maxfmum taxitng
speed of 20 Kt without prior visual inspection of lhe main landing gear tlres.
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START UP PROCEDURE.
ADC swi!ching should be ailernaled every other day lADe 1 odd days, ADC 2 even
days). Prior to initiating sIan sequence EEC FAULT light must be extinguished, ff EEC
FAULT is lit lry to reset: if unsuccessfut, deselect EEC.

During engine start or religh~ing1 the following items must be monitored.

- Correct NH fncrease when starting the sequence.
- Starter disconnection at 45 % NH.
- Maximum tTT : during a battery start one or two In peaks not exceeding 800°C may

usually be observed. ITT peaks are of !ower value ff a suitable GPU is used.

This example shows the sta1 sequence of engine N° 1 on ground (engine 2 running}
NH %

Parameters 0 10 25 45 62

START 1 ON illuminated ION extinguished)-- ~ -
STARTER/GENERATOR Slarter generator-- - ....... ..

CLA FUElSO • FTA..... ... ~-
IGNITION

~ ""--- -
EEC EEC ON--

ELECTRICAL SUPPLY 0
MAIN BAT. (MAIN BAT.

STARTER/GENERATOF
+GEN 2)

... .... - -- ~

PtA GI

• Passing from FUEL SO 10 FTR is possible between 10 and 19 % NH if In> 200 0 c.

R ENG all LO PR CCAS alarm is 30 seconds lime delayed to avoid untimely ENG OIL LO PR
R during engrne start on ground in cold conditions. However, 'On some engines, the oil
R pressure build-up can last more ~han 30 seconds causlng ENG OIL lO PR warning
R activation during 2 or 3 seconds. This phenomenon is considered as acceplable by PWC.

R Note: This alert is inhibited when affected CL is in FUEL SO position.
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lAKE OFF: USE OF BLEED VALVES
The aircraft is fitted wfth an automatic bleed valve closing in case of engine fai~ure at
Take off.
The closfng signal is given tty MFC's when uptrim is triggered. BLEED FAULT light also
irlurninates on the operalive engme. Engine bleed valves may be routinely selected ON
{NORM FLOW} for Take off. However. performance decrement has to be considered for
the ground phase, This decrement is given in chapter 3.03 and may be computed by the
FOS.

POWER SETTING AT TAKE OFF
Engine contra' normally uses temperature, aUilude and speed data from the selected
ADC but reverts to fts own sensors in case of detected failure or significant offset.
TAT/SAT information are valid only when the engine (propeller unfeathered)
corresponding to the selecled AOC is running.

ATO torques must be compuled using altitude and temperature information independan1
from aircraft sources and compared 10 values displayed by ~orque bugs.
Take off power is routinely obtained by seHlng the power levers and the condition levers
into the notches. If need tee, in order to match target torque bugs set according 10
dependable dala, it may be necessary to adjust the throttles out of the notches.

R UNFEAJHERJNG AFTER AN ENGINE RESTART IN FLIGHT
Unfealhering the propeller induces a limited lateral disturbance.

ENGINE PARAMETERS FLUCTUATION
!n case of slight engine paramelers fluctuation w~thout any limit excedance, it can be
he~pful 10 select the correspcndlng EEC OFFI before shutting the engine OFF.
If this action cures the problem, the flight can be conHnued accordingly.

MAN IGNITION
When one or both EEC (s) has (have) been deselected, the use of MAN ignition is
required when the aircraft penetrates heavy precipilation or severe turbulence areas,
when ice accrelion develops or when using contaminated runway for lake off or landing.

GO AROUND - POWER SET UP eROCEDURE
The throttle movement (PF) Js 10 be applied accross the notch up to the ramp (beginning
of am ber sector).
WARNtNG: Overrlding the ramp threshotd up to the absolute full1ravel will allow to

reach 1. 15 x RTO TO (EEC ON].
This should be used only ~s case of emergency.

Cls should be routinely stay into the notches. Np is aulomatically set at 100 % provided
PWR MGT is on TO pOSiUorl and PLA is sufficient (see 1.16.40).
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ADAPTED FLIGHT IDLE

A jaw flight idle rating is assodated with a significant increase of aerodynamic drag
profitable to the descent perfo rmance (approach and landing).
On the oth er hand, this increased drag penatises the lift at a high angl e of attack.
The fulf~llment of Ihese 1wo requirements has led to an adapted flight idle providing two
power settings.
The FI position betng selected by the pilot, the power level (high or low) is set by the
EEC's, as a funcHon of an information provided by the MFC's.
This information is associated with a Iimil angle of attack equal to ex stall warning _4 0

•

In case of high Hight id~e loss the aircraft behaviour durfng stall unchanged and lh e
decrease of lift is negligible and covered by the regulatory margins.

PROPELLER BRAKE USE

Propeller brake must be used only when READY light on propeUer brake conlrot panel is
il ~u minated.

1 - BRAKING SEQUENCE (ENG 2 Running)

c~~w ACTION

r.tH CL.. 1="1 q OR F-LlL SO .

PROP BRAKE SYSTEM STATUS

G0STL8-CK ON

BLUE t-tYO f'~ESS ... CHEC.k: AflOVE 29Uu PSt -_.

"~or' Ht-l!\KF. 5W .O~

o

....
::
«

". 7~

OFF

1- Pf:lOf>--I
BFl'< :
.-----

o;,:r,
Notes: The DC AUX pump runs automatically as soon as

blue hydraulic pressure is below 1500 PSI and.
- gear is down and,.. .
- one engl ne IS runnl ng
and slops 15 seconds after the end of prop braking sequence (pROP BRK lights
flluminated) .



~
PROCEDURES AND TECHNIQUES 2.02.11

P4 001
/'\An
F.e.O.M. POWER PLANT JUN 97

2- RELEASING SEQUENCE (ENG2In hotel mode)

CREW ACTIO~J

H YD AUX PUMP .. PULSE

EJ

PROP BRAKE SYSTEM STATUS

r;;;--,
~

DC AUX
PUMP

RUNNINO

A

'"<-::
-,
'-'
1::1
..;

A ..,.
Q

Q,
....
,
,

R '"c',

'"c..,
..-:,
oW
a:

PROP BRK SW . OFF

I

.!

~
~

r:l121JI: A pulse on AUX HYD PUMP pb starts the auxiiiary hydraulic pump for
30 seconds. Selecting. Selecting propeller brake sw to OFF position within this 30 s
temporization allows to keep the DC AUX PUMP running overriding the
30 seconds temporization,
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DtFEEBENCE BETWEEN AN fEe EAULT CONDITION AND AN

ENGINE FLAME OUT IN FLIGHT

ENGINE FLA.ME OUT(~} EEC FAULT

POWER EVOLU· Immediale power Moderate variation
nON loss (either way)

EEC FAULT
Not I~ Immediate illuminationUGHT

NH Rapidly below 74 % Always above 74 %

ITT rapidly below 3500 C Atways above 350 0 C

POWER LEVER Totally inefficient
Generally ineffident

refer to FCOM 1.16.30

ASSOCIATED DC DC GEN Fault illuminates
NormalGEN LT rapidly

BLEED/PACK FAULT illum+nates rapidly Normal

("'1 If automatic re)ight has not operated

WGINE OPERATtQN WITH E.E.C.QFF

- EEC deactlvation may lead to an imporlant power variation af constant throttle
pos ition. Power recovery WtU necessltate throttle readjustment

- Malntalning targer 10rque may necessitate positions out of th e notch since constant
throttle position feature is lost. Some throWe readjustements will be necessary
during climb.
Engine response may be more sfuggish when increasing power and a
lempoH'_~Y throttle overtravel may be necessary to obtaln a fast power response.

- If EEC lS selected from OFF to ON, an important power variation may result. That is
why the th rottle has to be reduced below 52° prior 10 such an action.

- Landing with both EEC OFF will lead to a big propeller speed decay as the speed
decreases, so that ACW power may be lost at the end of the landing run. Be ready to
use nose wheel steering and emergency braking as required.
Engine response during taxi will be slower.

- Reverse power is reduced. Moreover, in case of acceleration stop, aone second stop
must be observed at FI before settina Pls below.
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ENGINE FAILURE SIMULATION FOR TRAINING PURPOSES
Flfghtlralning requires to simulate engtne failure in a represenla1ive manner tor both
controllability and performance aspects but without feathering engine lsafety and
cooling of nacelle).
For a given PL position, the propeller THRUST (+11 DRAG (-) VARIES VERY
SiGNIFICANTLY WITH lAS, particularly at low speeds, as shown by the following table.

(Zp ;: 0 (ISA/NP ma)( co: 100%)

PL PosHion okt 50 kl 100 kt ~25 kt 150 kt

40 1300 daN 710 daN 200 daN odaN -0 daN

36 1270 daN 670 daN - 240 daN - 600 daN - 530 daN

FI 1240 daN 640 daN - 460 daN - 850 daN - 750 daN

GI 140 daN - 610 daN -2070 daN

Max: Rev ~ 610 daN -1370 daN - 2900 daN

- The drag of a teal hered engine is negHgi bl e belween 0 and 150 kt.
- The maximum drag of a failed, unfealhered, engine varies wilh lAS and PL position

as follow:

Pl Position Ok! 50 kt 100 ~I 125 kt 150 kt

TO odaN 80 daN 310 daN 470 daN 700 daN

FllB:;: 14(l} odaN 80 daN 400 daN 620 daN 750 daN

The procedure tor simulating engine failure is oased on retarding PL to fixed posilions,
optimised 10 cover correct ~y the no and approach phases i.e. fa r lAS around 1101
125 kts.
IN FLIGHT - To simulate an UNFEATHERED failed engine retard PL at F1.

- To simulal ea FEATHERE_Q.eng Ine set Pl to 39 for lAS 110/125 kt.
(iole : JSA and altitude effecfs af8 negligible.

- For continued take-off with simulated engtne failure, retard Pl to 39 for
IAS 110/125 kt in order to simulate auto feather acl ion.

ON GROUND -Aborted TID: Retard INITIALk:( to Ft
CAUTJON; - On ground, In aU cases, Isingle engine landing Of aborted TID). the

trainee must retard BOTH PL at GI, then use reverse on (~UVE ..
engi ne only, as necessary.

- Leaving the simulated ~ engine failed» PL at 39 or more {for single
engine landfngs) or FI (for aborted T/O) would lead to non
representa~fve contronabHity problems as the «failed» engine thrust
would change its initial draglnlo a big increase of forwafd thrust as lAS
decreases.

- To be exact, these values request a perfect dgging 0' engine conrrols.
A slight mi smatch may induce a significant drag change. Pilot should
monitor performances and increase PLA as necessary.
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TAKE OFF AND LANOjt.1Ji.BUNS

- Proper crew coordination is required in order to hord the control column at aU ttmes
and prevent excessive elevator or aileron deflections due to wjnd and/or reversed air
flow 'rom propellers.

The controf column is ~nitially he~d.

• in pitch: fully nose down, then slowly relaxed as speed increases.

• in roll: neutral or de11ecfed TOWARD the wind '" case of crossw~nd component, as
appropriate to matntafn wings essentially level.

Note: Excessive aileron deflections should be avoided as they affect directionaJ
control.

- For 1ake~ofL use of nose wheel steertng guidance tS only recommended tor the very
first portion of the take off run as rudder becomes very rapid~y efficient when airspeed
tncreases (~ 40 kts) and AIR 72 exhibi1s a natural tendency to go straight.

- Action DO nose wheel Wier shoLJ~d be smooth and progress~ve, particularly as ground
speed increases,

- Rudder must not be cycled during take-off 1 particularly the first portion where nose
wheel is used: combination of unnecessary rudder cycling {with an increasingly
efficien1 rudder} and nose wheel con1rol would then ~ead to
uncomfortabre osd~lations.

R - Rolling take-off technique
R In order not to increase the take-oft distances, power must be set quickly during the
R last phase of the line up lurn.

- for landing or aborted take off, control column "'IOlding must De lransferred to the
co - pilot when the cap~afn takes the nose wheef sleering.
If reverse is used, at low speeds and witfl high power, lhe reversed air now may
shake violently the f1igtll controls 1 particularly with no crosswind: the control column
must tle he~d very firmly and/ort below 30 kts. the GUST LOCK may be engaged.
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~.tJ.G1N.~ FAILURI;

AT TAKE OFF BELOW Vl

Abort is mandatory: both PLs are relarded 10 GI and fun brakes applied as needed.
Reverse is avaHable even on single engine down to full stop: again, control co~umn is
transferred to the co-pilot when captain lakes nose wh eel steeri ng and, in case of single
reverse operation roH control must be applied (possibly to full travel} in order to
mrnimize the tendency to bank on the side of the operating engine.

AT TAKE OFF ABOVE V1

Take oH must be contfnued. Direc1jonal control must be maintained with rudder and, as
soon as aircraft becomes airborne, alJeron input to stabihze heading wHh about 2° of
bank toward the operating engine is highly recommended in order to decrease rudder
deflection thence improve climb performance.
Both rudder and aileron forces may be compretely trimmed out, even al minimum
scheduled V2. Once both yaw and roll axis are trimmed Qut, autopilot may be engaged.

IN APPROACH

Djrectional control must be maintained with rudder, lwh~ch disengages
au~omaljcally YO and AP if previously engaged) and afleron, in a manner similar to what
was described for the continued take off case.

The ATPeS functioning is diHerent belween approach and take-off.
Even i1 TO position 15 selected:
- Uptrlm runction is never avallabfe
- Auto fealher function may be available depending on Pl position at the hme of the

failure.
If autofeather has nol operaled [windmilling}, the drag depends on the engine fai!ed Pl
pOSttion. For thrs reason:
- In approach, do not reduce Ihe affected PL below 38° PLA before manuaHy feathering

the engine.
R - It a go around IS performed, advance both PLs to the ramp. When appropriara~

manually feather the faBed engine.

LANDING (PROPELLER FEATHEREDl

- Flare technrque remains unchanged and rudder inpu~ required to
compensate lhe asymmetric reduction at 20 ft is more smoothly achieved if YAW
DAMPER has been disconnected in short final.

- After main gear touch down, i1 is recommended to first lower nose wheel to ground
contact before reducing PL from FI to GI: Ihis allows to better control the large
asymmetric associated drag ~ncrease on the live engine side. Pl may be then

R retarded to full reverse as required but roll attrtude must be controlled which requires
large control wheel deflechon by PNF.
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STALl.S

STALL WITHOU T 'CE ACCA ETlON

In all conti gurations, when approaching the stall, Ihe aircraft does not exhi bit any
noticeable change in characteristics of fl~ght :control effect iveness and stability remains
good and there ~s no signifrcant buffet down to CLmax ~ this is the reason why both the
stall alert (aud~o !;cricke1" and shaker) and staU identi1ication {stick pusher} are
~artificial'r devices based on angl eof attack measurem enl.
Recovery of stall approaches shoutd normally be started as soon as stall alert is
percf:!ived : a gentle pilot push (together wUh power increase if appHcable) will then
allow ins~ant recovery. If the stall penetration attempt is maintained after stall alert has
been activated~ the STICK PU SHER may be activated: this is clearly unmistakable as the
control colum n is suddenly and abruptly pushed forward, which in itself initiates
recovery.
f'i..QJJt: The "pushing action" is equivalent to 40daN/88 Ibs applied in O. 1second and

it lasts as long as angle of attach exceeds the cTitical value.

CAUTION: Stall tralning excercices without stick pusher are prohibited.

STALL WITH ICE ACCRETION

Even with airframe de-ieers used according to procedure (Le. as soon asand as long as
ice accref~on deve!ops on airframe), the leading edges canrot be completely cleared of
ice accretlon because of eXIstence of "unprotected" elemenls on the leading edges and
conlinued accretion between two consecutive boots cydes.

Th;s residual tee on leading edges changes noticeably the characteristics of ftight
BE LOW lhe mi nimurn operating speeds deli ned for ice ace reHon, as follows:

- Control effectiveness remains good, but forces to manoeuver in roll and 10 a lesser
degree in pitch, may ir.crease somewhat.

- Above the red uced angle of attack:
. An aerodynamrc buftet;ng may be felt which wtll increase with the amount of tee

accumulated and angle of attack increase.
. Stability may be 51 ig htly aftecied in roll, but stick pusher should prevent ang ~e of

attack increase before wing rocking tend to develop (Refer to FCOM 1.02.30 for
slall alarm threshold definiHon).

Recovery of stall in such conditions must be started as. soon as stall wa rning is
ac!ivated or buffeting and/or beginning of latera' ins1ability and/or sudden roll off is
perceived.
Recovery will be best accompUshed by ~

~ Api lot push on the wheel as necessary to regal n co ntrol.
R - Selection of flaps 15.
R - Jncrease in power, up to MeT if needed.
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- The deceleration capabilities of the AlA 72 provida a good operational
advantage which should be used extensively: decelerated approaches reduce noise,
minimize time and fuel burn and allow better integratfon in big airports. This is why
they have been described as the ~ standard approaches ~ in section 2.02.10 (flight
patterns).

- Initial approach speed wit! vary wHh ATC cons1raiflsts and turbutence, bul may be up
to 240 Kts,

- InHial approach speed may be maintained on a typicat 3° glide slope down to the
fo~ lowing hei9ht above runway:

I ~~_--E__= D_E_C~_(l_:_~_~_~_~_IG_H_T ~

Configuration changes should be made at VlE VFE when decelerating. This procedure
aII ows to reach VAPPspeed at 500 ft above runway.

Note: If deceleration rate on approach appears unsufficient. it is always possible to
increase it by serling NPs on 100 OVRD, but at the expense of an increased
interior noise.
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LANDING

In order to mln~mrle landing distance variations the following procedure is
recommended :

• Maintain standard final approach slope (3") and final VAPP until 20 ft is called on
radioaUi meter.

• AI« 20ft .) cali by PNF, reduce 10 FI and flare visually as required,

fY..Q.re. ,- 20 ft leaves ample time fOf flare control from a standard 3° tina' slope.

- During this flare the airspeed wfH necessary decrease, ~eadjng to a touch down
speed of 5 to 10 kt lower than 1he stabilized approach speed.

• As soon as main landing gear is on ground.

- Control nose wheel impact
- Both PL GI
- BOlh LO PITCH Itghts : check illumlna1ed.

:C,.AUTION : If a thrust dissyme!ry occurs or if one LO PITCH lighl 'S not
illuminated, the use 01 any reverser is not allowed.
In this case the propeller pitch change mechanism is probably locked
at a positive blade angle, leading 10 a positive thrust for any PL
posilion-

- use roo! brakes as required
- as speed reduces, and nol laler than aboul 40 k~ (eslimated) Capt lakes NWS

control, co-pilol hold control column fUlly forward.

Notes: 1. Max reverse is lisable down to fulJ stop if required, but to minimize flight
control shaking due to reverse operatian at high powers, it is helpful 10
felease slowly PL back to GI when reaching Jow ground speeds (below
40 kt estimated).

2. Max braking is usable without restriction down to (!if! stop. whatever the
runway conditions may be. provided ANT/SKID is operative.

3- The tail bumper (with damping capabifities) effectively protect the lail ill case
of excessive attitude (resulting from prolonged/floating flares) provided the
rate af sink altouchdown does not exceed 5 ft/sec.

4. In case of a significant bound, a go around should be considefed.
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AHRS

AHRS alignment sequence takes place as soon as the battery is switched ON~ and it
takes nominally 3 MINUTES DURING WHICH AIRCRAFT MUST NOT BE MOVED.

To know til e remaintny time for AH RS alignment depress AH RS FAST ERECT. pb.
The heading which can be read on the associated EHSt indicate the time remaining ~in

seconds) for AHRS alignment (example: heading 090 = 1 minute and 30 seconds),
Then. release AH RS fast erect Pb.

AHRS normally survive to electrica' transients assoctated with engine start: thus after
ENG 2 start in Hotel mode, both AHR Sshould de'iver normal alti tude informati on on pilot
and copitot EF IS J minutes after BAT toggle switch has been selected ON,

ON GnOUN DON LY. jf necdc-d. AHR SH~sel may be performed by cycliny all relevant CjB
OFF - ON.

Note The beginning of the 3 mm alignmenl period may be observed as it is
associated with a brief display of hOrflOn titted 30° to the right without flag,

CAUTION Resetting AHR S G/B in flight is not recommen ded as in flight realignment
----

rcq uires 3 mrn of very stable flight (which may be tmpossibJe to get Fn
turbUlence) and possibility of pu IIi ng the wrong C/B could lead to complete
AH RS fajlure unrecoverable for the rest of the niyht.

Note . Some 01 the AH RS failures observed in flight may be l~ selr
recoverable)l when they are associated to a temporary ta~'ure of
the SPERRY DIGITAL BUS.

WEATHER RADAR

The weather radar rad jates power when operati ng in C)ny mode other lh an STBY. Use of
weather radar on ground in a mode other tllan S1 BY requires special CDre :

R * make certa~n lhat no personnel is worki ng in front of aircraft within a sector of 3.1n
radtu$ and 130° left or right of the aircraft axis,

.-. Direct 8rrcraft nose so thaI no large size metal object (hangar, aircraft etc.L is ~ocated

within 8 30.m radjus
~ Avotd operat&ng radar during refueling operalion of radiating aircraft Of any other

aircraft within a 30,m radius.
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TeAS fS an airborne Traffic alert and ColliSfon Avoidance Sys1em that ~nterrogates ATC
transponders in nearby a~rcraf1 and generates appropriate aural and visual advisories to
the fltght crew to provide adequate separation.

Air to Air communications for coordinating maneuvers between TeAS equipped aircraft is
provided by mode SATe transponder.

f'./ptel: TeAS system can only generate resolufion advisories for intruders equipped
with operative mode S or mode C transponders (providing vaJid intruders
altitude information).

Note 2: Traffic advisories can onJy be generated for intruders equipped with operat ive
mode Sj C or A transponders (TCAS system provides no indication ofaircraft
without operative transponders).

CAUTION

The TeAS equipment is viewed as a supplement to the pilot who, wHh the ard of
the Air Traffic Con1ro!1 has the primary responsablllty for avoidrng mId-air colHsions.

STA~lkJP AND TEST

.. TU RN ro1ary selector of the relevant ATe Control box to the STBY posrtion.
- TURN rotary selector of TeAS control box to the STBY positlon.
- PRESS «TEST» button on the TeAS Control box and check proper aural message

and vjsua~ display.

GROUND OPERATION

TeAS test sho uld be car ried out during cockp it prepafatlo n.

Unless otherwise inshucted by ATC:
- KEEP selecting STBY mode on the TeAS Control box while taxiing for take oH.
- Jus! prior to lake off 1 select «ALI» mode and check ATC1 selected on ATC

transponder control box; then select « AUTO » Mode on TeAS Control box.
- Se~ect STBY mode on TeAS Control box immediately after clearing the runway

following landing.
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FLtGHT PRQCEDURES

Procedure is iniUaled by a TeAS Traffic Advisory (TA).

«TRAfFIC - TRAFFIC~

CPT {{ Pre pare for climb))

PNF - Select proper ratj ng on Power managem ent fOtary selector (M CT when
cHmbing cruising or descending in clean con'iguration, TO in other
cases e,g. take off approach and landing phases).

- Put hands on CL ready to push them to 100 DVRD.
- Recall minimum safety altltude.

BOTH - Try to vlsuafiV acquire the intruding aircraft.

Then may occur a Resolutjon Advisory (RA). Some RA wdl only advJse to monllor vertjcal
speed (preventive RA). Others wi II advise lo maneuver th e aircraft.

The following procedures should then apply;
Sense of Resolution Advlsory askjng to maneuver.

.DESCEND CLIMB

CPT Confirms «we descend» CPT Confjrms «(we climb»

PF - Discon neet Aulo Pilot PNF CL to 100 OVRD
- Descent at a rale jn the

green jlly 1o) arc on TCAS PF - Disconnect auto Pilot
VSI. - App'Y roughly the bugged

- Ask for eventual power.
contrgu rati on changes. - Climb at a rate jn the

green {fly to} arc on TeAS
PNF Advise ATC VSI.

Monitor - Ask for eventual
- lAS compared to VLE~ VFE configurahon changes.

VMO pointer PNF - Adjust power to TQ
- Aircraft altilude compared to obfectives

minimum safety altitude. ~ Advise ATC
- Monitor rAS compared to

VS.

f::JQt!l: When a climb or increase climb RA occurs wrth the airplane in the landing
configuration or in the go-around phasel a normal procedure of go-around should be
followed including the appropriate power increase and configuration
changes.

After separation has become adequate (range ~ncreasing), TeAS will issue foUowing RA.

ccCLEA ROF CO NFLl CT»

Return pramplly to last assjgned ATC clearance.



-») PROCEDURES AND TECHNIQUES 2.02.16

P 1 001
~72

F.e.D.M. GPWS JUN 97

6f.WS WARNING
":lJ!/§: When flying under daylight VMC conditions, should a warning threshold be

deliberately exceeded or encountered due to known specific terrain at certain
locations. the warning may be regarded as cautfonary and the approach may be
continued

A go around shafl be initiated in any case if cause of warning cannot be identified
immediately.

• tlWHOOP WHOOP PULL UP}! - nTERRA~N TERRAIN'l 

"TOO LQ WTE RRAI Nn

- POWER " , ........•..... ,.. GO ARO UND

- AlP . , , .. _. , , , , , , . . . . . . . .. OFF

• When flight path is sate and GPWS warning ceases ~

Decrease pitch atti1 ude and accel erate.

• When speed above mtnimum required and VIS positive:

Clean up aircraft as necessary.

• "SlNK RATE"

Adjust pilch attitude and power to silence the warning.

• DON'T SINK"

Adjust pitch altitude and power to maintain level or climbing flight.

• HlOO lOW ,G.I;A.R.':. - nTOQ LOW FLAPS" :

Correc1 the conffguration or perform a go around.

• nGL10E SLOPE~'

- Establish 1he airplane on the glide s~ope,

or
- Depress one GPWS/GS pb if Wght below glide slope is intentional (non precision

appiOach).



-») PROCEDURES AND TECHNIQUES 2.02.17

GLOBAL POSITtONING SYSTEM ~ 110 IP1
1\R72
F.e.C.M. GPS I I JUL 00

AA

1. POWER UP

The HT 1000 is dlrecljy powered by the DC BUS 1 or STBY BUS if TRU is installed.

2. FLIGHT PLANNING

Two different roules can be prepared before each mght:
RT E 1 may be used for the route from origin to destination and will be activated

before take-off,
RTE 2 may be used 10r the route from desllnation to all ernale and will 1hen be

activated only in case of dtversion <

Before creating a route, make sure that the RTE 1 or RTE 2 pages have been completely
erased. Selecting or re-selecting the origin airpon will automatically erase the associated
route,

Details of the procedure to creale a route are given (n the Pilot's Gu~de.

After activatj on of the rou teo the pH01 initi lizes enl fees via mu ItHu netion control system
(MCDUI.

3. NAVtGATION

3.1 General

The HT 1000 basic navigation is provided by the GPS, When the GPS rece!ver is failed,
desetected, or jf the satellite coverage is insuHicienl, lhe navigation automatically reverts
to the DME/DME mode or DR mode (based on the navigation solution hierarchy}.

Nore.- this DME/DME mode is available only if aircraft is equipped with two DME
receivers.

3.2 Displays

GNSS mode is selected by pressing the RNV pushbutton on :he EFlS control panel.
GNSS may be presenled ei1her in aes mode or MAP mode- The selection is done by
repetitive action on the MAP pushbutton of the EFIS control panel.

QBS mode presents conventional ~atefal gUidance on the active leg. In IhtS mode
the desired track selection is made by the HT 1000 (course sejectors on
g~a reshield pane~ are not operative).

In MAP mode multiple Wpt and/or aJdi~ional symbols as holding pattern, DME
arcs and procedure 1urns w~ll be presented.

Note : Symbo~s do not reflect the exact path but indicate the type of path 10 fly.

The "to wpt" is displayed in magenta j an other wpt are whito l awhile track Hoe connects the
wpts.. The symbol for aholdrng paUern is an oval associated with aHlaUer. The symbol for
a DME arc is a 90° arc with an arrowhead associated with a A letter.

The procedure turns is dfsplayed wi1h 2 I!nes indicaling inbound and outbourld leg.
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3.3 Guidance

CQupling of GNSS navigation to AP/FD ~n lateral mode

- select ANAV source on the EFIS control panel
select MAP mode on the EflS control panel
adj ust range uSing the WX radar range selector
check aircraft position related to flight plan
if necessary, come back on track or perform a Direct to the active waypo~nl

se1ect NAV mode on AFCS (LNAV will illuminate green)

Note: GNSS is no~ coupled to Ihe AP/FD In vertical mode. The vertical deviation is
advIsory only on the EFI S.

Navigation moniloring

- mainrain HDG bug on actual aircraft heading
~ monitor the sequenci ng of the waypoints on the MCDU (ACT ATE 112 lEGS pag a} and

make sure Ihat there is no disconlinuity.

CAUTION: when fiying over aWPT 1ollowed by adiscontinuity, the AP will revert to the
basic lateral mode, maintaining lhe wings levelled. The message "CPL
DATA ~NVAUD" willihen illuminate on the AFCS.

CAUTION: when in LNAV mode, switching of AP/FD between Pilo1 and Copilot will
disengage the LNAV mode even if both sjdes are in GNSS mode. lNAV
mode can be reengaged.

Nijvigation with QFFSET

When a parallel oNset has been actlvated OFS will be permanently dlsplayed ~n cyan
above the aircraft symbof when in MAP mode or in the left upper pari of the EHSI when in
ROSE/ARC mode. The leg presented on Ihe MAP display is not the offset leg but the XTK
value presented below the aircraft sym bol is relaled to the offset. Therefore Uis normal j in
such asituation I to see the aircraft symbol aside the ac1ive leg with aXTK value showing:
00.0 UR.

ETQPS operation

Before ETOPS operation. a Fault Detection and Exctusion (FOE) check must be performed
on the ground.
Refer 10 Pilot's Guide for this procedure.

R§iurn 10 stao.d.ard display:

- check HDG bug on aircraft present heading
- select HDG mode on AFCS
- select V/L source on EFIS control panel
- select bearings (=~ and ,> as required
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Procedures contaj ned in this chapter are recomm ended by th-e manufacturer. They are
consistent with the other chapters of this manual in particular 2.02 (~ Procedures and
l'echniq ues )l.

Normal procedures ~re not certifi ed by the Authori ties~ and Jn the judgmenl of th e
Manufacturers, arc presented here ;n, as the best way to proceen from a technical and
operational stand point. They are continuousfy updaled, taking into account inputs from
alt operators and lessons or lhe Manufl:Jcturer's own exper[ence.

fn the same manner, they I1'l av be amended as needed by the Operator.

However, ir the FCOM is used as the on board Operational f\~anual, the Manufacwrer
recommends channeUj ng any sug gested amendment through him for early publicati on
su as to maintain the consistency of the Manual.

The Operator should be aware that a complete rewriting of this chapter may be done
under his own respons abifity bUl could lead to d1fficulties in upd ()tiny and rnaintal ning
the FitlCeSsary homogcncity with the other chapters of this manual.
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Following sections provide expanded information rei ated to normal proct!dures.

NOrmal procedures consist of inspect'ons. preparations and normal check lists. Arl items
are r'sled ~n a sequence following a standardized scan of the cockpit panels except
when req uired by the logic of actions priority, to ensure that aU acti ons are performed
th e most etficien t way.

Normtil procedures are divided ~nto phases of flight and accomplished by n~cl::I~l.

In the following assignations:
.- eM 1

eM 2
PF
PNf

refers to the crew member in 1he left hand seat
refers to the crew member in the right hand soat
refers to pi lot flying
refers La the pilot non flying

After completion or a given procedure. lhe related normal check-list is used, The normal
check·t~st developed by the manufacturers includes only the items tim! miiY have a
direct impact on safety and efficiency if not correctly accomplished. All normal
check-lists are initj ated at the pilot's flying comm and. Sam e normal proced ures wh ich
are non routine will be found in chapters 2,02 l( PROCEDURES AND TECHN~QUES ~l and
3.11 ~~ SPECIAL OPERATtONS n,

R All steps tHJV~ to be performed hefore the first flight of the day or following a crew
ch ange or mnintcnancc acti Dn . Transit steps are th c only onE:! s to be completed ah.er il

lnms~t slop. They are grouped .n the COCKPlT FINAL PR EPAR ATI ON. If there is any
doubt as to whether the application of transit procedures covers all safety aspects, tht.!
campi ete preparation must be accomplished.

For an the procedures described in this part, stand ard operation is basically assLi med.
i.e. ENG 2 starting in Hotel mode.
However, the procedures also include the use of GPU,
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R OVERHEAD PANEL SCAN SEQUENCE

Q,
«
Q

«
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!r!SIRUMErflS PANELS SCAN SEQUENCE
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PEDESTAL SCAN SEQUENCE
----- ----

--=-T'i'"0~
0 ' -

'©

{~
\~

(
\'--

- -'

'"

~---

._---_.-

---=L

E;l_~--

r
",:,,,,,:;-~--,,,,,

1
1

1

> w 1-: "., ..' ...., t!">! 0'1 V-' ['I! "Y I D" /_....-:> II I "--

__ @I':' 0:; Ii i:fJ " 9
, I'.' l>' 0; .rT\1 II!nl '~ 'WI I:~

iu 0:., I ~~~ '~:!..I
n

0::

L

Ii

[

J=--

~I In '
1r,h-JlJ:IJ
I

A1.ll...- '
---n

L~

1'"

_..... - ---

I,er==v
'0

11 b'

l.fA 'Q.
, _P 4

rr I v
J---.J h
]JY

G~

I •
I n;:,]J iQi

'T O"I,
,-, 0 •

,..__ 0 •
II

il- (J~
o r5i1



-w NO RMAL PROCE OUR ES 2.03.04

J 001 I
~72

P 1

F.C,O.M. FUGHT PREPAAAnON 1 , OCT 89
~

TECHNICAL CONDITION OF THE Ale
_. The crew will verify the techni cal status of lhe aircraft ~ HIl) In respect to

airworthiness, acceptabmtv of malfunctions (MEU and innuence on the flight plan.

WEATHER BRIEF ING

- Crew will receive a weather briefing.

- Br~efing should include :
Actual and expected weather conditions for take off and climb out including runway
condWons.
En Route signihcanl weather: winds and temperatures.
Tcrmfnal forecasts for destination and altermlte airports.

. Actual weather for destination and alternates for short range flights and recent past
weilther iI available.

. Survey of the meteorological conditions at airports along the planned route.

NAV/COM FACILITIES EN ROUTE

- The crew will study the latest relevant NOTAMS and wili check thLlt all required
facilHies at departure, destination and atternale airports are opl:!r(itiona! ami lhat they
fulfiU the appropriate requirements.

FLIGHT PLANS and OPERATIONAL REQUIREMENTS

- The crew will check the company flight plan, in respect to routiny, altitudes and f1ighl
time.

- The crew will check the estl mated load figures and will calculate max aUowed take
off <Jnd fanding weights.

- The captain wH1 decide the amount of fu el necessary for a safe conduct of the Wght
laking into consideration possible economic fuel transportation.

- The captain will check ATe flight plan and ensum H is filed accordiny Lo lhe
prescribed procedures.
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The exterior jnspection is primarily a visuel check to ensure that the overall condition
of th 8 Ale l the visible compon ents and equ ipments are safe for the flight.
It is normally performed by maintenance or in the absence of maintenance by the FlO
before eacn originaHng flight

CONTROLSURFACESan~

Du ri ng ext erior wa~ k around, observe lhat the flight control su rfaces and flaps are clear
and memor ize su rfaces posttjon,

o MAtti LEFT lANDJNG GEAR AND FAIRING

PARK\NG BRAKE ACCUMULATOR PRESSURE ,. CHECK 1600 PSI MtNl MUM
MAINTENANCE DOORS .. , .. _ CLOSED

GEAR DO 0 RS ., - , , , , , , .. CHECK

WHEELS AND TIRES , , , , CONDITION

BRAKE TEM PERATURE SENSORS , , CHECK

BRAKE WEAR DETECTORS - - CHECK
LANDING GEAR STRUCTURE , . , , ' CHECK

HYDRAULIC UNES _.. _ _ , _ _CHECK

WHEEL WELL .,., .. , , ,., " .. , CHECK

UPLOCK __ , .. _ _. + ••••• _ •• , •• , •••• OPEN

Note: On ground. the landing gear up/ock box in closed posWon leads to the red
local UNLK ahlrm in the cockpit.
The vplock box can be open by pulling the landing gear emergency
extension handle. Then j replac it in its ;nflial position.

FREE FALL ASSISTER , , , , , CHECK
SAFElY PtN ... , . . , , , . . . . . . . . . . , . . . . . . . . . . . . , . . . , . . . . ,. AEMOVED
BEACON LIGHT " .. , , + • _ •• < •• CHECK

A~R CONDITIONING PANEL ,. _ _.. , .. _~ + ••••• , • LOCKED

PACK RAM AIR INLET , _ CLOSED

LANDING UGHT , , , CONDITION

TAT PROBE ,., , , , , CHECK

MAGNETIC FUEL LEVEL , , ,' .. + ' •••• , ••••• IN
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0) LEFT WING TRAIUNG EDGE
BANANA SEAL - - - - - - - CHECK

FLAPS - . - , , COND~TION

EXHAUST NOZZLE , CLEAR

FLAPS POStnON - , - CHECK

A1LERQN AND TAB , , " , CHECK

STATIC mSCHARGERS , , , CHECK

HQR N , CONDITlON

(i)lEFT WING LE.~DING EDGE
NAV AND STROBE UGHTS , - .. - CONDITION

WfNG DE ICING BOOTS .. ' _ __ . _ CONDITION

FUEL VENT NACA INLET , , . _. CLEAR

MAGNETIC FUEL LEVEL ., , , .. , _ , , 1N

ICE DETECTOR _ , CHECK

o LffI.ftiGltif
LEFT COWUNGS , , .. , . CLOSED /LATCHED (4)
OIL COO LING FLAPS , , , , _ _ CHECK
ENGtNE AlA INTAKE .,. _ _. _ _.. _. _ , _ __ . CLEAR

ENGINE DE lCJNG BOOTS , , CONDITION

SPINNER _. , , _, . _.. , CHECK
PROPELLER , ,.......... FEATHERED, GONDrTlON, FREE ROTATION

RIGHT COWLINGS _ _ __ , _.. CLOSED I LATCHED (4)

INNER WING LEADING EDGE AND FAIRING - .. CONDITION

G)lEFT FORWARD FUSELAGE
WING AND EMERGENCY LIGHTS . , _ _ _. . . . . . . .. CONDtTON

EMERGENCY EXJT , ,. - - - - . - , CLOSED
AVIONICS VENT OVBD VALVE _ _, __ , . _. __ OPEN

CARGO DOOR OPERATING PANEL DOOA , , CLOSED
CARGO DOOR , , , .. - . - .. CLOSED/LATCHED

02 BOTTLE OVERLOAD DISCHARGE INmCATION .. , GREEN
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ANGLE OF ATIACK PROBE . _. _, .. _ _ + ••••• CONDITlON
COCKPIT CQMUNICATION HATCH , + ••••• , , + •• _ + ' CHECK
lCING EVIDENCE PROBE ,- - - - CONDITtON
STATIC PORTS .. , + ••••••• + ••• _ • _ , + ••••• _ •••••• + •••••••••• CLEAR
PilOT PROBES AND COVERS + ••• - + , ••••• + ,. CHECK/REMOVED

0N05~

WIPERS ... _+ ••••••• , + ••• , • , •••• + + •• _ + + ••••••••••• + •• COND~TION

AADQME AND LATCHES , + •••• + •• _ ••• + ••••• + ••• + •• CHECK
NOSE GEAR WHEELS AND TIRES + ••• + •• + ••••• +. CONDITION
NOSE GEAR STRUCTU AE .. , + •••• + ••• + ••• , •••• + •• CONDiTION
TAXI LIGHTS .. - - , . - . - + ••••• , •••••••••••• , ••• , •••••••• CONDITtON
WHEEL WELL __ ' . _ , , . , CHECK
SAFETY PIN. , , , , , , ,. REMOVED
NOSE WHEEL STEERING , , , , CONDITION
HYDRAULIC LINES _ .. , _ .. _. CONDITION
NOSE GEAR DOORS .. , + ••••••• , •• CONDITION (2 CLOSED)

(2) RtGHT FORWARD fUSELAGE

PilOT PROBE AND COVER , CHECKlREMOVED
STATIC PORTS ,' , + ••••••••••••••• + ••• CLEAR
ANGLE OF ATTACK PROBE , , CONDITION
EXTERNAL DC AND AC ELECTRfCAL POWER ACCESS DOORS, .... CHECK
EMERGENCY EXIT , + ••• + •• + + • + •••• + ••••••• CHECK
EMERGENCY LIGHT + •••• + •••• , ••• + , _ •• , • + •• _ ••••• CONDITION
ANTENNAE .. , , _ , .. , .. + , •••• + •••••• CHECK
WING LIGHT ., ', , + + _ ••••• + , •• ' • • • • . •• CON0ITION

0~

INNER WING LEADING EDGE AND FAIRING CONDITION
LEFT COWUNGS . , , CLOSED/LATCHED (4)
ENGINE AlA iNTAKE + •••••• + ••• + •••••••••• + •••••••• CLEAR
ENGINE DE ICING BOOTS _ ' + •• CONDITION
SP1NNER + , ••• , •••••••••••• __ ••• CHECK
PROPELLER. FEATHERED, CONDITION 1 FREE AOTATtON if prop brake not set
RIGHT COWLINGS .. , + ••••• CLOSED/LATCHED (4)
OtL COOUNG FLAPS + •••• + ••••••••••••••• , •••••••••••••••• CHECK



-») NORMAL PROCEDURES 2.03.05

I 180 IP5
NPf72

F.e.D.M. EXTERIOR INSPECTION I I JUN 97

CD BIGHT WIN<tLEADIt{(i EDGE

WING DE ICING BOOTS , , , CONDITION

MAGNETIC FUEL LEVEL , , , , IN

FUEL VENT NACA INLET , - , CLEAR

NAV AND STROBE UGHTS CONDlnON
HORN - .. - - ' , CONDITION

@ RIGHT WING TRAILING EDGE

STATIC D!SCHARGERS , _ , , CHECK
AILERON AND TAB .......••.......•........... _ , CHECK

FLAPS , " , , CONDITION

EXHAUST NOZZLE , , _ , . , . - . , , , , . , .. CLEAR

FLAPS POSITION " __ .. , , , ' , .. , , .. , , CHECK

BANANA SEAL _." , .. _.. , , , , .. _. CHECK

MAGNETIC FUEL LEVEL , , _, IN

TAT PROBE ., " _ , CHECK
LANDING LIGHT , _ , , .. _ _ , .. ' CONDITION

AtR CONDITIONlNG GROUND CONNECTION , - , . , . LOCKED

PACK RAM AlA INLET .. , , " , CLOSED

REFUELING CONTROL PANEL ACCESS DOOR CLOSED/LATCHED
GEAR DOORS ., .. " .. ,., ,., .. _ , , , , _ CHECK

LANDING GEAR STRUCTURE ., , '., , ,. CHECK

HYDRAULIC LINES ., _, , , , _ CHECK
WHEEL WELL " .. , _ _. , _, , CHECK

UPLOCK _ , __ . , _ __ ' .. _. , , OPEN

FREE FALL ASS!STER _ , , CHECK

SAFETY PIN , _ _ _ REMOVED
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WHEELS AND TIRES , + •••••••• + ••• CONDITION

BRAKE WEAR DETECTORS + • - - - ••••• , ••••••••••• + CHECK

BRAKE TEMPERATURE SENSORS , , CHECK

AEFUElUNG POINT ACCESS DOOR + •• - • - •• , •• + + ••• + + •••• CHECK

@ BlllliI.AEI£YSELAG E

VHF ANTENNA , " , , , , CHECK
SERVICE DOOR . __ _. , _ _ _. + ••••• CHECK

TAIL PROP AND TAll SK~D ., , CHECK

OUTFLOW VALVES . , " , , , CHECK

@TAtl

FLT CONTROLS ACCESS DOOR .. , , + ••••• _ • , ••• , •••••••• LOCKED
VOR ANTENNAE , , , , + •••• + CHECK
STABILIZER DE ICING BOOTS . _ , , , CONDtTrON

LOGO L'GHTS (when installed} , " , CHECK

HORNS + •••.••••••••••••••••••••••••••••••• _ • , CONDITION
STAB1UZER, ELEVATORS AND TABS + ••• CHECK
STATIC DISCHARGERS . , .. _ _ __ _. CHECK
FlN I RUDDER AN D TAB ,., , " .. , , CHECK
TAIL CONE, NAV AND STROBE LIGHTS ....•. _ _. _, __ . _.. CHECK

VORTEX GENERATORS " _. , , , .. CHECK

@llfI AFT FUSELAGE

WATER SERVICE PANEL ACCESS DOOR + + • _ •••••• + CLOSED

TOILET SERVICE PANEL ACCESS DOOR + • + • + •••••••• CLOSED
CABl N DOOR , , + •••••••••••••• _ + + + ••••••• CHECK

ENTRY EMER LIGHT _. _ + + •••••••• ' • _ ••••••••• _ CONDITION
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The following procedure will be performed prior to the powerlng of the aircraft either by
maintenance or the FfO as appropriate. Completion ensures there wiU be no danger to Ale
and personnel when powering the systems.

CARGO DOOR CONTROL PANEL COVER
MFC 1A and 2A are directly supplied if the cargo door control panel cover is not closed and
auto-check has been performed when voltage applied. Therefore full MFC check as

A described here afler. could not be visually observed. In this case, reset MFC 1A and 2A

BATTERIES
- Sel BAT toggle SW 10 ON.

· Check MFC 1A and MFC 2A FAULT lights flash.
- check MFC 1A and MFC 2A FAULT lights extinguish and MFC 18 and MFC 28

FAULT Ifghts flash.
- check MFC 1Band MFC 2B FAULT lights extinguish.
, Check EMER BUS and ESS BUS supply ind.: arrows illuminated.

R _Check UNDV light extinguished.

I,..ATERALAriP OVERHEAD CIS PANELS
- Check that aU C/Bs are set, reset as applicable.

EMERGENCY EQUIPMENT
- Check:

· exit hatch closed. handle loded and safetied, escape rope stowed
· IiIe jackets stowed (if tnstaUed)
· axe stowed
· fjashiights stowed
· smoke goggles stowed
· portAhlp. f~rA f!K!inguisher sa'etied and pressure withln the green area
· o)(ygen masks stowed
· UG emergency extension handle stowed. cover closed
· Prot ecl~ve glove.

PARKING~8A Kf
- Check BRAKE ACCU pressure.
- Use HYD AUX PU MP if necessary.
- Set hand~e to PARKING.

ENGINE
- Both PL on GI.
- 80th CL on Fuel SO.
- Bolh EEC selected ON.
- Both PEG selected ON.

a~~HT CONTROLS
- Check GUST LOCK engaged.
- Check/Set FLAPS controf tever position to agree with actual flaps position.
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LANDING GEAR

- Check control lever DOWN.

~RO~EL~~R .BRAKE IHot91 mode only)

- Check ON light illuminated, UNlK ~jght extinguished.
- Chuck PROP BRK Ityht ittl.mrnaterl on memo panel.

WIPERS

- Check both WIPER rotary sclcclors at OFF position.

~~G 2 FIRE PROTECTION ton1v withokd use of GPU)

- Check ENG 2 fire handle rN and latched,

- Extinguish any white It.

- Depress SQUIB TEST ph und check both AGENT SQUIB It illuminate.

- S~lect TEST sw on FIR E and check:
ENG f mE: red It Illuminates into associated fire handle,
eCAS is C1ctivtllcd (eRG + MW 11 flashing rod + ENG 2 FIRE rcd It on CAP).
FUE L SO red Ii gilt iUuminates in CL 2 if temporarily sejected out of FU EL SO.

R

- Select TEST swan FAU LT and check:
· both LOOP A i:md lOOP B FAU LT tt illuminate.

f!J_EL (oorV without use of GPU}

- Select ENG 2 PUMP ON.
+ check RUN It illuminates.
· check FEED LO PR Ii extinguishes.
· check LP VALVE in line.

COM

- Set VHF 1 to ON

DOORS
- Cockpit cllIllmulli cdtioJl hatch opened ~ (IS required~.

BEACO~ (before propeller running}

- Set BEACON switch to BEACON.
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ENG 2 START (ONLY WITHOUT USE OF GPUI

~ Check EEC FAULT light extinguished
- Check PEG FAULT Iighl extinguished.
- Set ENG START rotary selector to START
- Check engine and propel'er area clear

R - Depress START 2 pb, ON light iUumina1es (slarter electricaily suppHed)
· Mo-ni1of engine rotation (N H)

- On passing 10% NH
· Advance CL to FTR
· Start timing
Note: Passing from FUEL SO 10 FTR is pDssible between 10 and 19 % NH if ITT >

200c,C.
- Monitor ~ight up wlthrn 10 seconds:

· 840°C <ITT < 950°C record in log book
ITT> 950u C FUEL SO
ITT> 840°C more than 20 s. FUEL SO

R - On passing abou1 45 % NH, monitor START 2 pb ON light extinguishes

R - On passing about 61,5 % NH, monitor DC GEN 2 FAULT Ijght extinguishes

- Check engine stabilized parameters at idle values,

NH 67 % ± 2 %. In 5BO° ± 50°C. FF 110 kg/h (243 Ib/h)
~.. TQ indications are unreliable when CL in FTR position.

- Sel ENG START rotary sefector to OFF-START ABORT
- AdJust PL as required.

fiQJ..f.- If Z ~ 5000 It and SAT ~ ISA +- 25°C.. advance PL up to GUST LOCK slop.

~I!.QJ!: DO NOT USE ENG 2 in HOTEL MODE;
- without a quaUf.ed person (flight crew or maintenance) in the cockpit.
- when tail wind comportenl e)(ceeds 10 kts (gust included). In Ihis case,

propeUer must be unfeathered rapidly to take advantage of the air t'ow
created by the propeller rotation and consequently to avoid exhausl gaz
return How in the nacelle.

MAIN ELEC PWR
- If GPU not used

R . Scan MAIN ELEC PWR paneL no amber light illuminated except DC GEN 1 FAULT
ligh1

- If GPU used
. Check DC EXT PWA AVAtL light illuminated
. Select DC EXT PWA ON

R . Scan MAIN ELEC PWR panel: no amber light illuminated except DC GEN FAULT
lighlS.
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R FUEL

-- Check FUEL OTY indo operative
- Reset FUf;~ used.

R ANN IT

.- Set AN N LT sw~tch to TEST wHJ, check that all lights illuminate; then return to BRT
or DIM as required

R AIR BLEED / COMPT TEMP
-_. ------

Sc[)n AIR BLEED / COM PT TE MP ;JaneJ :

In Hotel mode :
. No amber or white Ilght iUumjnated except ENG 1 BLEED FAULT and X VALVE

OPEN.
.- If GPU used:

. Extinguish any wllil~ ltght
~f nei th~r GPU nor propull Dr brake used
, No amber or white Hyht iUuminated except ENG 1 BLEED FAULT and PACK 1 FAULT

n AVIONiCS VENT

- Check OVBO VALVE ell switch guorded in AUTO position
- Check no amber or whHe hghl.
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iHIBODUCTION

Cockpi1 preparation is split between:
- system preparation: perlormed by the FlO only
- cockpit final preparation: performed by CAPT and FlO al thefr stations all steps

have to be performed prior to each flight

SYSTEM PREPARATION

1 lNTERNAI LIGHTING

- Sel as required

2 GEAR PINS

- Check three on board and stowed

I OVERHEAD PANEL

1 CALLSlSElCAL (WHEN tNSTALLED)

R - Check light extinguishec - Reset as required.

2 FUE~

- Select ENG 1 PUMP ON.
R . check RUN light illuminates.

R . check FEED LO PR light extinguishes.
A . check LP VALVE in IJne.

R . check XFEED VALVE X llne.
- If GPU is used, apply the same procedure ror ENG 2.

3 DOORS

- Depress Sw TEST pb,
. Check CAB OK and SVCE OK Ifghts illuminate, provided associated doors are open,

R - Check DOORS light as required.

4 ~.P'LR

A - Check both lights extinguished,

5 LOG GEAR

A - Check for normal indicati on - Crosscheck with center inst'ument panel.

6 MFC

- Scan MFC panel: no amber Jighl iUuminated.
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1 ENG 1 FIRE PROTECTI:QN

- Check ENG 1 fire handle IN and latched.
Extinguish tiny white! light

- Depress SQUIB TEST pb and check both AGENT SQUIB tights illuminate.
- Select TEST sw on FIRE (Jnd check:

· ENG FIR[ red It illurnin(]tcs into associated fire hand!e.
A . CCAS is activated (CRe -1- MW light ~ashing red + ENG 1 fiRE red light on CAP~.

R . FUEL SO red light illuminates In CL 1 jf temporarily selecled out of FUEL SO,
- Select TEST sw on FAULT and check:

· Both LOOP A and LOOP Blights iIIuminClle
· CCAS is activated (SC + Me light Bashing amber lighl T LOOP amber light on

CAPI.

- If GPU is userl, apply the same procedure for ENG 2.

8 EXT LT

- Set as required.

9 coeKPIT va rCE RECOFIDER

- 0epress H 5T ph : pointer maves to a location between Qraduati ons 8 and 10.

10 SIGN~ (onlV without USB of GPU)

-- Arm EMEA EXIT LT.

11 ANTI.ICING/DE.ICING

- Chuck ~II It cXlillguished.

12 PROBES HTGIWINDSHIELD HTG

- Extinguish any white It

13 AC WILD ElEC POWER

- ExHnguish any white It.

14 HYD PWR

.. Extinguish any wllite lights.
- Check BLUE and GREEN PUMP LD PR It illuminated and other It extinguished.

15 EMER LOC XMTR lwhePl installed)

- Check sw Lo AUTO, guarded and lockwired.

16 SELC~~ CO~_~._~~~ECTION PANEL (when instalted)

- As required
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17 A~R BLEEOleo MPi TEMf
- If GPU not used.

• Check COMPT and DLJ CT indo show realistic va!ues with COM PT SEL on FLT
CO MPT and CABI N.

- IF GPU used,
• Exti ngu ish any wh He lighl.
•COMP TEMP selectofs as required,

18 OXYGEN

- Check oxygen htgh press!.J re indication.
- Check oxygen duration chart in the 2.01.05 to determine that quantity f$ sufficient for

the sheduled flight.
- Select MA'N SUPPLY ON : check pb It extinguished.
- Check PAX SUPPLY OFF~

C.ON.lP,(~M K (It installed)

depress SMKTE 8T pb to check smok e detectors.
!:/..Q1.e.: when the test is finishedJ reset AVIONICS VENT EXHAUST MODE pb to restart

extract fan.

PEDESTAL

FDEP (If instaHed}

- Check FDAUtim e base, adj ust if necessary.

A - Enter flight number on the data entry panel {only numbers between 0000 and 7999 are
R available},

TRt~S

- Check ROLL and YAW TRIM operation.

- Check STBY P~TCH TRIM opera1ion, check sw guarded in OFF position.

RADIOS
- Check tfansm~ssion and reception.

ADF

- Selecl ADF.

XPDR
- Sel eel STBY.
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IDLE GATE
- Check It exlinguished and amber band visible on the leve-r.

~ffl AUDIO CANCEL
- Check sw guarded and lockwfred.

RADAR
~ Select STBY mode.

EFIS CQNTROl PANE1S
- Select EADI ON - check composite mode.
- Select EHSl ON - check normal display.
- Select EADI and EHSI brightness as necessary.
- Select BRG's as required.

R ATe UII TeAS injililledl
- Select STBY.

R TeAS (If InstaUe.d1
- STBY/TEST.

[ ern INSTRUMENT PANEL (CAPT)

TAl-SAT 'lAS
- Select proper ADC :

odd days ~ ADC 1
even days: ADC 2
Cross chec~ TAT value with control tower information.

STay INSTRUMEI'iTS
- Check no tjags.
- Pull knob to erect standby hor;zon if necessary.

PWR MGl
- Check rotary selector on TO.

ENG 1 INSTRUMENTS

- Check
· OIL PRESS: 0
· OIL TEMP; realistic indications-
· FUEL TEMP: realislJC indications.
· FF: 0 I FU : 0
· NH: 0
· ITT: realistic indications.
· NP: 0
· TQ: 0, targ et bug: realistic indication (crosscheck with ENG 2).

ENGINE CONTROLS
- ExtinguJsh any while II.
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CAPT LATERAL CONSOLE

N1W STEERING

- Check N I W STEERING sw guarded on N 'W STEERING position.

R Q.XYG..EN MASK (once a day) without removing the mask.

- Set audio control panellNT I RAD selector 10 INT and adjust volume,

Depress and hold lhe PRESS TO TEST AND RESET pb [hose and mask charged with
oxygenj.

-observe blinker momentarily turns yellow and musl1urn dark if there is no leak.

Hold the PR ESS TO TEST AN 0 RES ET pb and press the red grips on each side of th e
hose (oxygen pressure inflates the harness).

-observe blinker momanlari~y turns yellow and must turn dark if there is no leak.

Hoid the PRESS TO TEST AND RESET pb and selec1 the EMERGENCY knob
(Emergency flow is lasted).

-observe blinker turns yellow during the oxygen flow and must turn dark when the
knob is released.

Note: In these three cases, check thaI oxygen flow sounds through loudspeakers.

- Check OXY LO PR light not III

- Set N/1 00 % rocker lever 10 100 %

MKR

- PruvirJed NAV leceivBrs are ON, depress TEST bullorL
Check three white boxes appear on bottom right of EADI's displaying O,M and I
markers side by side.

AHRS

- Check AHRS 1 11 extinguished

CAPT SWITCHING

- Check An I HOG, VOR J ILS and EFIS SG extinguished

AUDIQ

- Check AUDIO 1 SEL It extinguished

GPWS

- Check GPWS sW guarded in NORM position and GPWS FAULT It not illuminated on

CAP
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r CAPT INSTRUMENT PAN EL J

RMII EHSI
. .

- Crosscheck hcadiny information

VSI

.- Check flO flag and point~r iudl cates zero

CLOCK

- Check time, adj ust if necess ary

ASI

-- Check
. no flag
. C1irspeed poi ntcr ind lcates 0
, VMO pointer jnd icates 250 kt

EADI

- Check no flags

GPWS

- Test if des~Jecf (refer to 1.15.40 for test procedure)

ALTtMETER

-- Check no flag
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eTR INSTRUMENT PANEL {FlO)

PRESSURIZATION

~ Check aU It eXhnguished.

Check MAN RATt knob: NORM.

- Check cabin press ind :
· DIFF : 0
· RATE: 0
· AlT : prp.ss~ Ire altitude.

STICK PUSHER / SHAKER
.. - ~ - - - -..............

- Crwck FAULT It extinguished.

ANTI SK1D

- Check (;Ill Il cxti nguished.

j-- -- FlO LATER-AL CO NSO LE

- SclllW as ror CAPT.

AHRS

- Check AHRS 2 It extinguished.

FlO SWITCHING

- Check ATT I HOG, VOR IllS and EFIS SG It ext~nguished,

AUDIO

- Check AUDIO 2 SElit extinguished.



* NORMAL PROCEDURES 2.03.07

Ann
P 8 001

F.e.O.M. COCKPIT PREPARATION SEP 89

FlO INSTRUMENT PANEL
----------_._-----

VSI

- Check no ftag and pointer indi cates lUro

EHSI/ RMI

- Crosscheck heading mformation

ALTIMETER

- Check no flay

EADI

- Check no nags

Asa

- Check
· no nag
· airspeed pointer indi cates 0
· VMO pointer indlcales 250 kt

CLOCK

- Check lime, adjust if necessary



-») NORMAL PROCEDURES 2.03.07

P9 I 001 I
1\R72

F.e.O.M. COCKPIT PREPARATION I I JUl98
M

COCKPIT FINA~PARATION

- Set external bugs as follows:

• Lower value V 1
.. Intermediate value I

FINAL TAKE OFF '.:, VmL80 normal cond Of

SPEED <' Vm LB15 icing co nd
~ and not less than V2

eM
1

2

2

1-2

1-2

SIGNS
- Selecl NO SMOKrNG and SEAT BELTS - Check MEMO panel.
LANDING ELEVATIQN
- If QNH is used, set landing field elevation.
- If OFE is used, set O.
AIlS
- Oblain ATIS information
i'l-lIM ETERS
- Set baro reference
- Check indications
JU'.GS
- ASI BUGS:

• HIgher value
Min. ICING SPEED
(Flaps 01 : {VmLB 0 ICING CONOI

- Set internal bug 10 V2

- TQ BUGS Set manual bugs \0 TO value
Note: As acrosscheck procedure, TO torques should be computed, byusing

power setting torque tables with a tempera'ure not measured through
airerafl systems.

TRiMS
- Reset ROll and YAW trims to zero.
- Set PITCH trim lor take off.

2 COM JNAV
- Set COM I NAV frequenc~es.

2 ~NG TEST
Turn AlPeS to ARM

- CHECK ATPeS ARM green light illuminates.
Tum AlPeS to ENG position.

- CHECK associated ENG UPTRI Mlight rlluminates.
- 2.15 s later check ATPCS ARM light extinguishes.

1 FUEL QUANTITY
- Test FUEL QTY and check LO lVL.
- Check both tanks are loaded symetricaUy and total corresponds to FLIGHT

PLAN fuel.
1-2 SEAT. SEAT BELTSLHARNESSES AND RUDDER PEDALS

- Crew members adjust their seatsl seat belts, shou Ider harnesses and rudder
P"I<>r1~I", lcoh ... "ln 1-\0. r'\ort....tmol"l \IIhon /"IIrlrlcor iC' in na! Itr"';)1 nn~itinnl
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An. 72
P 1 001

F.e.a.M. BEFORE TAXI DEC 94
M

eM
R 1 LOAD SHEET

- Check the jmid sheet

R 2 TAKE OFF DATA

_. Pr~pClre tClke off dtJta card

R 1 PARKING BRAKE

- Check handle to PARKING

R 1 START UP CLEARANeE

.- At this stage, the before start preparation is stopped to a~low:

. eM 1 to obta,n ground crew clearance

. eM 2 to obtain ATC start up clearance

R 2 DOORS

- Check aU doors are dosed

R 1 BEACON

- Set (or confirm) BEACON sw to BEACON



* NORMAL PROCEDURES 2.03.08

J IAnn
P 2 070

F.e.O.M. BEFORE TAX] I I JUN97

eM
ENGINES

:1 In Hotel Mode
2 Push the AUX HYD PUMP Po.
2 Check READY light iflurninatc$.
2 Check engine 2 and propeller area clear.
1 Reli:lrd PL down to GI <lnd announce \i PROPELLER BRAKE OFF ».

1 Switch prop. brake off.
2 Check prop hrake blue light extinguishes both on prop brake control panel and

on memo panel.
2 Check UNLK light Flashes then extinguishes.
1 Monitor NP increase.
2 When NP stabilised 05 %) advance CL. to AUTO.

Notcs : Prop brake refease sequence must be initiated only if READ Y blue
light is iUuminated.
when pUlsing the DC AUX PUMP Pb, the DC auxili8ry pump runs for
30 seconds then stops unfDss a prop brake relcase sequence has
been initilJted.

~ Ir GPU is used,
SIGNS

- Arm EMER EXtT LT
ENG 2 START
eM

- Check EEC FAULT light extinguished.
Check PEG FAULT light extingutshed.

2 - Set ENG START rotary se'ector to START.
2 - Check RH engine and propell~f area clear.
1 - Announce "START ENGINE 2" and monitor startiny.
2 - Depress START 2 ph, ON light LI1uminates lstarter

electr. callv supplied).
CAUTION: If the ground power unit is not able to supply 1300 A during the
--- -- transient while keeping voltage above 12V 116 KWI, the

protecrions and especially BPCU may lead to an impossibility to
start. In that case, disconnect GPU and stan from batteries.
- Announce "NHn when NH increases.

On passing 10 % NH :
, Advance CL to FTA, start timing

'Y0le: Passing from FUEL SO to FTR ;s possible between to and
19 % NH if ITT> 200 0 C.

1+2 Monitor light up within 10 seconds.
840"C < lIT < 950"C record in log bO(Jk.

lIT > 950°C FUEL SO.
ITT ;-.. 8400C more than 20s. FU El So.



-w NORMAL PROCEDURES 2.03.08

I 070 IP3
~n

F.e.D.M. BEFORE TAX! ~ I JUL 98

eM

1 - Announce "N p" wh en NP increases.
2 - On passing arcJUnd 45% NH, monitor STAAT 2 ph ON Hght exttnguishes.

R 1 - Check engtne stabilized parameters at idle value (at ISA, sea
A lever: ITT about 5BO°C ± 50°C I NH abo ul 67%; FF about 110 kg/hi

243Ib/h).
2 - Advance CLAU TO. Check row pitch light ifluminates. Check NP is stabilized

at 70.8%.
- Set ENG START rotary selector to OFF-START ABORT.

MAIN ELEC PWR

- Selecl DC EXT PWR OFF.
- Monltor DC GEN 2 FAULT Ilght extinguishes.
- Request ground crew to d~sconnect external power.

2 At WILD EL.EC PWR
- Check all lights extinguished except ACW GEN 1 FAULT.

2 HYD PWR
- Check all lights eXlinguished.

2 FLAPS
- Set for take off - Check position on flaps posil~on indo

2 ANTI SKID
A Perform anti sk~c- test check no F It remain illuminated,

1 GROUND CREW CLEARANCE
- Request. chocks removed.

· 1ait prop removed.
· interphonedisconnected.
· hand signal display on the LH side.

COM/NAY
- Radar on STBY position.

ALL BEFORE TAXI CHECK-LIST
- Comp~eted.



-»} NORMAL PROCEDURES 2.03.09

AR72
P 1 I 001 I

F.e.O.M. TAXI I I JUN 94
AA

Note.' When laxiing with rail wind component use of reverse reqwres special care as
-- wind CU!8ted by propeJler reversion combined with lail wind wiN induce an

exhaust gal return flow wlJich may damage the nacelle. It is
consequently recommended not to leave PL in reverse position for any period of
time exceeding 10 seconds.

eM

2 TAXI CLEARANCE

~ Obtained

EXT LTS

.. Sct as required

1 BRAKES

- Parki ng brake released

~ Check braking (nonnal and EMERl

ALL TAKE-OFF DATA

- Recheck take off conditions

- Crosscheck V bugs settings

2 ATC CLEARANCE

- Obtained

R

All FLIGHT INSTRUMENTS

- Scan instruments panels, check no unnecessary nag on instruments

_. Check in tum

. horizons
heading and bearing
ball



R
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P2 I 070 I
1\R7Z

F.C.O.M. TAXI 1 I JUL 00
M eM

ENG 1 START
- Check PEC FAULT 11 extinguished.

2 - Check EEC FAULT It extinguished.
2 - Set ENG START rotary selector 10 START.
1 - Check engine and propeller area clear.
1 - Announce "START ENGINE 1" and monitor starting.
2 - Depress START 1pb, ON 11 illuminates (starter electrically supplied).
2 - Announce "NH' when NH increases.

On passing 10% NH :
2 . Note positive oil pressure.
2 , Advance CL to FTR, starl1iming.

Note: Passing from FUEL SO to FTR is possible between 10 and 19% NH when
ITT> 200"C.

2 , Monitor light up within 10 seconds.
840 0 C < HT < 950" C, record in ~og book

ITT > 950'; C, FUEL SO
HT > 640" C more than 20 S, FUEL SO

2 - Announce "NP" when NP increases.
2 - On passing around 45 % NH, monrtor START 1 pb ON It extingufshes.
2 - On passing around 61.5 % NH, monitor GEN 1FAULT and 8Te flow bar 11

extinguishes_
2 - Check engine stabilized parameters at tdla vafues ISA, SEA LEVEL

NH: 67%
ITT: 580' C ±50"e
FF: 110 kg/h (243 Ib/h)

2 - Advance CLio AUTO. Check low pilch 'ight illuminates.
Check Np is stabilized at 70. B%.

2 - Sel ENG START rotary selector to OFF-START ABORT.

2 AIR BLEED
- Check alllighis extinguished.
- COMPT TEMP SELECTOR, as reqUired.

DOORS

- Cockpit communication halch closed.

2 ACJYILD ELEe pwa
- Check aUljghts extinguished.

ALL ~
- Select

· assigned altitude,
· HDG Lo BANK with runway heading.
· lAS with V2 + 5 kt

- Select CPL on PF side.
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Ann
p 3 001

Foe.O.M. TAX~ DEC 94
~r:J

eM

1 TAKE-OFF BRIEfING

-. Standard caUs
- For significant failure before Vl, CAPT will can ~c STOP » and will take any

necessary stop action
~ Above V1 take-off wjfl continue and no action will be taken except on CAPT

command
~ Sinyle engine procedure is _ , , ,
-- Acceleration altitude is .. , + + ••••••• , + .• ' •••••••• ,

DBparture clearance is , , , ,

R

2 CABIN REPORT

- Obtain cab;n report from cabin attendant

2 TO CO NFIG TEST----- ~

- Depress TO CON FIG TEST and check no a~ert

ALL TAXI CHECK LIST

Completen
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A:R72
F.e.O.M. BEFORE TAKE OFF ~ I JUL 00

M

eM

1-2 FLIGHT CONTROj.S
~ Release gust lock
- Check full travel and freedom of movement in PITCH, ROLL (check SPOI LER

It), YAW.

2 TAKE OFF CLEARANCE
- Oblained.

, 2 A1R BLEED

- Select bolh BLEED VALVES on NORM FLOW.

2 EXT LT
- Set STROBE It (if installed).
- Use TAXI and TO and LAND ato minimize bird slrike hazard during TO.

c.cAS
Seleel TO INHI.

2 XPDR

- Set as required.

R TeAS (If inslalled)

~ AUTO mode,

COM I NAY

- Radar as required.

1 ENGINES
- Check both CL a~ AUTO pos~lion,

1-2 FLIGHT CONTROLS
- Check rudder releasab~e centering unit is center-ed (pedals centered, brief

action on rudder trim switches) ,
- Runway heading lined up, center lateral FD BAR.

ALL BEFQRE TAKE QFF CHECK-LIST

- Completed
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I 001 IP 1
1\R72

F.C.O.M. TAKE OFF l I JUL 00
M

eM
PF Announce "TAKE OFF".

PF Release the bra~es.

ALL Start liming.

PF Advance both PLio Power tever notch.

PNF - Check that actual TQ matches Take off TQ (manual bug,. It necessary PNF
moves PL out or notch to adjusl TO as required.

- check 100 % NP {+ 0.8 %. - 0.6 %) upon reaching 60 kt.
- check AlPeS ARM Ilght iHuminated.
- check FDAU bug displays ATO value.
- call ;'power set".

PNF Scan the airspeed and engine instruments throughout take off.

SPEE.D

PNF Announce "SEVENTY KNOTS" read on ASI and crosscheck reading on STBY
ASI.

R PF

PNF

PNF

PF

PNF

PF

PNF

Crosscheck speed reading on his own ASI. announce "I have control".

An nounce "V1 ';.

Announce ~ROTATE· at VR.

AIR CRAFT HANDLING

At VR, rolate smoothly to the average single engine climb pitch altitude.
Then accelerate progressively to VmLBO.

LANDING GEAR
Announce "POSITIVE CLIMB".

Order "GEAR UP",

Sel UG lever ro UP - Check It extinguish.

PNF AFCS
- Engage YD.
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J 150 JP 1
Jt\R12
F.e.a.M. AFTER TAKE OFF I l JUL 98

AA

eM
Passing acceleration altitude.

PF ENGtNl;-S
- Order "CUMS SEQUENCE".

AFCS
R PF - Increase selected speed with PTW,

Note: in case of manual ffighl. this action wiJl be performed by PNF

PNF EN~,E._S

R - Check PLs in the no1ch
- Set PWR MGT to CLB

PNF AIR BLEED
- Select both BLEED VALVES ON it not already beel1 se~ecled.

t:J.a1.B. .' Pack 2 valve FAULT will illuminate during las. (A ten seconds delay is
used for Pack valve 2 fo avoid pressure shocks),

PNF EXT LTS
- Sel as requi red>

PNF SlG1iS
R - Set NO SMOKI NG SW 10 OFF,

PNF ENGINES
- Check that actual TO matches climb TO, adjust if necessary. If (he aifline has

chosen to reduce power in climb, set PLA accOJding 10 the airline derated
tables.

FlA.eS
PF - Passing VMlBO, order ~FLAPS 0".

PNF - Move f~aps contro~ lever to 0, announce "F LAPS A" when position ind.
sh(lws o.

AFCS
R PF - Set AOU target lAS to the des;red climb speed,

ALL ALTIMETERS
- Passlng the transition alli1 ude, set standard pressure (1013.2 HPa!29.92 in

Hg) on CM1, CM2 al1imeler-Crosscheck settings,

ALL AFTER TAKE OEF CHECK-LI.5T
.. Completed.
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1P 1 510
AR72
F.e.O.M. CRUISE 1 1JUL 99

M

eM
PF [NjilNj:S

After accelerati Dn to cru ise speed has been perfor med :
- Select PWA MGT CRZ,
- Check actual cruise ~orque matches cruise 1orque.

Adjust if necessary. If the airline has chosen to reduce power in cruise j set PLA
accordi ng to the ai rUne derated tables.

A PNF S~GNS

- Sel SEAT BE LTS sw as requ ired

ALL FLIGHT CQNDlTIONS u OBSERVED

PF • If entering icing condit~ons
ANTI-ICING _ , . PERFORMED
MODE SEL , ,. __ . _. _. _ _ AUTO
Ml NIMUM ICING SPEEDS , ".. BUGGED AND OBSERVED
ICE ACCRETION , , , _ MONITOR

PF OPERATIQN WITH teE ACCRETION
PROP - HORNS - SIDE WINDOWS confirm .. _ , , .. ON

MODE SEL . _, .. , , confirm , - . , . AUTO

ENG DE-1CING ' , .. confirm , ON

AIAFRAM E DE-ICING , - . ' - . - . - - . - .. - , , , .. - . . . . .. ON

MINIMUM ICING SPEEDS confirm ,. bugged and observed

R BE ALERT TO SEVERE ICING DETECTION
In case of severe icing l refer to 2.04.05.

R
R
R

• It signnieant vtbrations occur :
• CLs .. , , , - 100 QVRD tor no11ess 1han 5 minutes



VGA

VmLBO norma' cond or
VmLB15 icing cond. and
not fess than V2

• Higher value
Min. ICING SPEED
(Flaps 0) : I:VmlB 0 !CI NG COND}

• Lower value
• Intermediate va'ue

SINGLE ENGINE
CLIMB SPEED:

- Set inlernal bug to VApp

100

- TO BUGS
Set manual bugs to GA torque

ltPPROACH BRIEFtNG
- Main points are:

. minimum sa~e altitude
_weather at destination
_ approach procedures
_ decision height
. go around procedures
, a~terna!e and exira fuel time

SIGNS
- Set SEAT BELTS sw to SEAT BELTS
DESCENT CLEARANCE
- Obtained.
AFCS
- Selecl assigned altitude
- Engage lAS or VS mode as required
- Use PTW and PL as required for descent.
DESCENT CHECK LIST
- Comoleted

-1Q{)

35C

3D-:)

~ll*·

230 Js' "1<0,
11m '

" HID'" , -,~,-::

eM
ALL FLIGHT COtiDITIQtiS _ I OBSERVED
PF RELEVANT ANTI OR DE ICING, UP to landing PERFORMED IF NECESSARY
PF eeAS

- Depress RCL pb and check aircraft status.
PNF WEATHER AND LANDING INFORMATION

- Obtain all required information.
PNF LANDING DATA

- Determine landing weight, configurahon and speeds
- Fill in data card
- Check landing field elevation on LANDING ELEVATION counter if QNH is used

(or a jf OFE is used).
BUGS
- ASl BUGS - Set external bugs as follows;

PF

PNF

PNF

-») NORMAL PROCEDURES 2.03.14

I 001 IP 1Ann
F.e.a.M. DESCENT I I JUL 98

f<A

ALL

R _.
R ,-

"-,
R '"

--
c~

'".,.
--
r-
'0-

r,.
~....
~

"

PNF

ALL
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lAnn
p 1 050

F.e.a.M. APPROACH I I DEC 96
D,;J,

eM
pr'JF SIGNS

---
- Set NO SMKG sw to NO SMOKI NG

ALL AlTIM ETERS
ADJ UST ALI 1Mt TERS SETTI NG when passing trans;lion level tmd cross
chuck setting s

PNF PRESSURIZAliON

- Check cabtn altitude
Caution: Max DP authodzed ill landing: 0.35 PSl

ALL SPEED Versus Ie INC ADA--- -

-- Check and set

PF EXT LT
---

Select TAXt and TO and lAND It to ON

PN F CABIN REPORT

Oblaifl cabin report from cabin attendrmt

ALL APPROACH CHECK LIST

- Completed



-w NORMAL PROCEDURES 2.03.16

1\Fl72
P 1 150

Ee.O.M. BEFORE LANDING JUN97

eM

P~ssing deceleration aWtude.

AL L Crosscheck altitude.

PF Retard both Pl down to FI and reduce a~rspeed.

PF Passjn\1 180 kt orrl er u FLAPS 15 - n

prJF Select Haps 15

PF Passing 170 kt orrJer ~{ GEAR OOWN n

PNF Select gear down -- PWR MGT TO.
Note: Np remains unchanged

PN F As soon as th e three green tights are itluminated
Annoul1ce H FLAPS 15 - LANUfNG GEAR DOWN ».

PNF Check TlU OK (or LO SPD accord!ng to the version) ljght is lit.

PF Passing 150 kt orrler ~( FLAPS 30 ».

PNF Select Flaps 30 - Announce ~t FLAPS 30 }) when indicated,

PF Adjust PL to maintain VAPP and not less than VMCL

ALL BEFORE LANDING CHECK LIST
- - - - --------

Completed
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I 001 iP 1
1\R72
F.e.O.M. GO AROUND I I JUL 98

eM

PF Simuttaneously
- Announce "GO AROUND"
- Depress GO AROUND pbs on PLs
- Advance PLs to ram p

R - Call "FLAPS one notch", rotate 10 GO AROUND pitch aWtude

PNF - Retract FLAPS one notch
- Check NP := 100 %, adjusl if necessa ry

R PF - Follow FD bars and cance~ AP Disconnect Alarm
A - Accelerate 10 or maintain VGA (see 2-02-01 p, 4)

PNF - When posi1 ive rate of eli mb is achleved,
. Announce "PQStTNE CLIMB".

PF ~ Command "GEAR upn.

PNF - As soon as cl,mb is esrabllshed. sefect LlG lever to UP and select HDG/IAS.

PNF - Announce ~LFLAPS XI> when ,ndicated (FLAPS X is one notch less than final
approach FLAPS seHingl
Announce :'GEAR UP" when indicated.

PNF - Mon~tor

_ pitch aU ttude
· bank attitude
· speed
· fl igtlt palh
_ engi ne parameters.
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P 1 001
1\R72

F.e,O.M. LANmNG JULQO
M

eM

A PNF - Announce H500 feel above minimum'l, "100 fee1 above~1 "Minimum j Decide",

PF - Announce LAND or GO AROUND as appropriate

PF - Press AP disconnect pb twice

PNF - Check flight parameters

PNF - Check 'DLE GATE automatic ratracHon al touchdown

PF - When touching down} act on the PL tr~ggers 10 selecl GI

PNF - Check and announc.e '~Both low pitch IJghis illuminated".

PF - Use reverse as necessary

1 - Cont ral nose wheer steertng

2 0- Hold the control wheel as requ ired



* NORMAL PROCEDURES 2-03.19

I 500 IP 1
1\R72
F.e.a.M. AFTER LANDING ! I JUl99

eM
FUGHT CONTROLS
- Order "FLAPS 0".

2 - Se~ecl FLAPS 0 and reset TRIMS.

2 - Engage GUST LOCK and check PITCH and ROLL Gonlro~s are locked.
2 EXT LT

- Se~ LAND light and STROBE lighl (when installed) to OFF.
2 IGNITIQN

- Check ENG START selector to OFF-START ABORT.

2 ~AV

- Switch OFF non required equipment.
- Transponder on STBY.

- Radar on STBY.;

2 ENG TEST (Last fI ight of the day)

Conditions : - Both CLs AUTO.
- Both Pls at GI.
- ATPeS pb depressed. OFF exHnguished-
- PWR MGT on TO position.

ARM PQsitlons : - ARM light illuminates green.
- Torque indfcations increase.
- NP and NH indications decrease,

ENG posljiQn : - Selected engine torque decreases below 1B%.
- OpposHe engine:

~ Torque does not change.
- UPTRIM light illuminates.

R - Bleed FAULT Hght jllumlnates.
- NP an d NH increase sfighlly.

- 2.15 seconds laler :
- Concerned propeUer is automatically feathered.
- ARM green light extinguishes.

CAUT!QN : - Do not perform ENG TEST while taxH1g as ACW is temporarily
lost and consequently, bolh ma!n hydraulic pumps are temporariiy
lost as well.

- Do not perform ENG TEST while taxiing if DC hydrauHc pump
is not operatjng,

- II braking is required during lest it wiH be performed using
EMER handle as required,

Note: If test must be [epea~ed. wait 10 minutes before setting "ATPCS" selector in ENG
position in order not to damage feathering pump (winding heating).
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.») NORMAL PROCEDURES 2.03.19

P2 001
1\:R72

F.e.O.M. AFTER LAN DING JULOO
AA

R TeAS (If In.i1a.Utdl

(runway vacated)

- Se~ect STBY

1 ENG~NES

Note: Keep engine running at least one minute at GI power before shut down 10
assisf in reducing residual heat build up in the engine and nacel/e.

- Select engine 1Cl to FTR then FUEL SO.

~ : After lasl flight of the day maintain feather position for 20 seconds
befote selecting FUEL SO (required for oil capacity check by
maintenance).

- Note and resel FU.

All AFTER LANDING CHECK LJST

~ Completed.



* NORMAL PROCEDURES 2.03.20

I 001 IP 1
~72

F.C.O.M. PARKING I I DEC 97
M

f:!..o.J1J.: As often as possible, park the ale with wind relative to the nose at
10 0 'clock to minimize noise and exhaust gaz interference when in hotel
mode.

1 fABK~NG BRAKE
- Se1 parking brake hand~e to PARKI NG and check brake pressure.
~: If propeller BRK is used, be sure propeller brake area is clear and

protected.

1 Flight CONTROLS (last flighl of the day)
~ Release 9us, lock.
- Push Control column in nose down posiHon.

R - Aefer to 1.02.10 for STICK PUSHER SHAKER - YES 1est procedure.
R - Engage gust lock .and check PITCH and AD LL con1 rols are tocked.

2 MAIN ELEC PWR (Only i1 GPU is used)
- Check ground crew connect external power unit
- Check DC EXT PWR AVAIL li ght iUumi nates.
- Selecl DC EXT PWR ON,

1 ENGINES
In Hotel Mode
- Select engine 2 CL to FTR.
~ : If propefler brake is not available and provided PROP BRK is removed,

activate PROP BRK switch and check AIRBLEED X VALVE OPEN Ugh!
illuminates.

- Check READ YIt iUum inates.
- Engage PROP BRK.
- Check UNLK Ifght iUumina~es then extinguishes.
- Check PROP BRK illuminates both on prop brake contra1panel and on memo

panel.
- Note and reset FU.
ff GPU rs used
- Select englne 2 CL 10 FTR then FUEL SO.

Note: After last flight of the day. keep feather posUion for 20 secondes before
selec!;ng FUEL SO (required for oil capacity check by maintenance).

1 .FU_E_L.(onJy jf GPU ,s used)
- Set both FUEL pump switches to OFF.

1 SIGNS
- Set SEAT BELTS sw to OFF,

2 GROUND CONTACT
- As required.

ALL PARKING CHECK LIST
- Completed.
TAIL PROP
- As required.
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I 001 1
An 72

P 1

F.C.O.M. LEAVING THE AIRCRAFT
J i NOV 93

M

OXYGEN MAIN SUPPLY . , . . . . , . . . . . . . . . . . . . . . . . , . , . . . . . . , , . Of~

PROBES HTG!W~NOSHIElO HTG , OFF

ANTI ICING/DE Ie 'NG (atl devices) . . . . . . . , . . . . . . . . . . . , . . . _. . . . _ OFF

EXT IT .. _ , . , OFf

EF IS controls . . , , . . . , , . . , . . . . , _. . _. . . . . . . . _. . . . . . . . , . . . . OFF

RADAR , , , , , , OFF

co~~ . . . . . , , , . . _, . . , . . . . . , , . , . . . , , . . . . . , , , . , . . . . . . . . . OFF

If GPU not used

ENG 2 CL • ' , , , . , , , .. FUEL SO
R Note: After last flight of the day, keep FEATHER position 2fJ sfJconds before selecting
R FUEL SJO (required for oiJ capacity check by maintenance).

FUEL PUMPS , , . , , .. , . , .. , .. OFF

EMER EXIT LT .. , , , . , . , .....•.• - .•... - •.. DISARM

BATTERIES .. , ' .. , , _. - , , OFF

BATTER lES . . _. . . , . . . , . . . . . . . . . . , . , , . . , . • . . _ , , . . . . . . . . OFF

EMER EX!T tT . _. . . . , . . . . . . . . . , , . , . . . . . . - . . , . - . . . . - . DISARM

DC EXT PWR , ...........• , . , . , ..•.. , ' . , , , .. OFF

CAUTION: Before disconn ccHng the EXT PWR unit [rom the ClircrafLr check DC EXT
- -._~._. PWR ON light extinguished,

R - If GPU used
R
R
R
R
R
R
R
R
R
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GENERAL

The emergency procedures have been established for application in the event of a
serio-us fairure. They (In! t1pplied according to the II READ AND DO )1 principle except for
memory items.

R

PRES ENTATIO N

The procedures am presented in the basic checklist format with an adjacent expanded
part which provfdes :

ind,c (ilion or the particular failure ~ alert condition)
- explanation for actions where the reason is not self evident
- addjtional background information,

The abbreviation used are identical to the nomenclature on the cockpit panels.
All ilcti cns arc printed fll capital letters.

Memory items are l.!J9~i.!iJ for identification.

If actions depend on a precondition, a preceding black square. is used to identify the
precondition.

A preced ing black dot • i~ used to Irldical~ the rTlomen t when actions have to be
applied_

TASK SHARING

For all procedures the general task sharing stated helow is aflplicable.
The pilot Hying rcnmins pilo-t flying throughout the emergency procedure.

PF _. Pilot flying Responsible for:
PL
Flighl path and ai rspeed control
Aircraft configurati 011

Nav~gation

PNf - Pilot non flying Responsible for:
Checl< list reading
Ex.ecution or required actions
Actions on OVH D petrie!
CL
Communications

The AFCS is always coupled to the PF side (CPL selection}_
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PROCEDURES ~NITIAIlQB

- No action wLII be taken {apart from depressing MW pb):
Until flight path is stabilized.

R Under 400 ft above runway (except for propeller feathering after engine failure
dur jng approach at fed lJced power rf go around is considered).

- BefOfe performing aprocedure, the crew must assess the situation as awhole) taking
R into consfderation the failures. when fully identified, and the constraints

imposed.

ANAlYS'S OF CONSEG..U.f.NCES OF A FAILURE ON THE ELlG.Ji1
Basic airmanship caUs fOf a management review of 1he remaining arrcraft capab~lities

under the responsabiljty of eM 1.

When TO ~NHI has been selec1ed, until the first leg of landing gear unlocks~ all alerts are
inhibited except:

- ENG 1 F~RE

.. ENG 2 FIRE
CONFIG
FLAPS UNLK
LDG GEAR NOT DN
EXCESS ALT
PtTCH DISCONNECT
PROP BRK
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ENGINE FIRE

ALERT

CONDITION VISUAL AURAL
Fire siynal - MW Hght flashing red CRG

- ass ociated ENG FIRE red
light on CAP

- red tight in associated
FIRE handle

- FUEL SO red light in
associated CL

IN FLIGHT PROCEDU RE
.------------- --_._----------

IN FLY ENG FIRE

- -------
Pl ~" ~ I I I • I r I I r I • • , • • ~ ~ I • • ... • • • • • I • I • • , • ~ I • ~ ~ • • ~ • ~ FI

Cl ...."..,........".............. FEATH ER then FUEl $/0

IF! RE HAN OLE .,..',....................,..,........ PU LL

l!_S! (lQ~~ (the!" lOs ...................,....,....,.. , . O_I§~~_

• IF FIRE AFTER 30 s
- - ..

2nd agent ...,................................. DfSCH

LAND ASAP

SINGLE ENG OPERATlON PROCEDURE .. , , , ' APPLY
l. _.__

COMMENTS

- Fire handfe remains illumifltlted as long as a fire is detected
- The las delav aliows to rl:!duce nacelle venti lation in order to jncrease the agent

effect.
eRe stops when depressing MW, May be cancelled by use of EMER AUDW CANCEL
$W.

- 00 not att empl to rcsturt enginc.
- Refer to (( SINGLE ENG OPERATION» procedure.
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ON GROUND PROCE DU RE

R

- - - - -------

ON GND ENG FIRE

r~L ~~f'N' ~~'~TO'P~~~ ' ..... '"",.",., ... , .. GI/REV AS ROD

PA RKI NG BRAKE .......,...,......".......,.. + • • • , SET

CL Both "., _ , , , . . . . . . .. . FTR then FUEL SO j

_;~~fa::n~O~E ill~mi~at~d., ;. :.~ : : :_'. ~. '~_ ~'. ':'~ " '" " " '.. : ',., :Q~~~~ I
Ml N CAB UG HTS .. ........,.......,. + • + • • , • • • • • • • • 0 N

ATC ~VHF 1~ .......,......,....,.,....,.,...... NOTI FY

CABIN CR EW ~ PA) ....,...".,.... - . . . . . . , . , . . . . . . ALERT

FU El PUMPS .....",...,....,...,. _. . , . , . . . . . . . . . OFF

• If fire after further 30 s

2nd agent .. _. . . . . . , . . . . , . . . + • • • • • • • • • + + • • • , • • • DISCH

• If evacuation require d

2nd FIR E HANO lE ., _. _ . . . , . . . . . . . . . . . , . . . . . , _. . . . . PU LL

R ~ ENG START rotary selector .. , .. , Off/START ABORT

I EVACUATION - , . . . . . . . . . . . . . . . .. ., INITlATE

~~b_e!~re leaving aircr~ftl _ , . , + •••• OFF

COMMENTS

- Same comments CIS in fli ght.

The ai rcraft may be stopped using full reverse.

- Nottfy ATe the nature of the emergency and state intenlion s. Only VHF 1 is avaHable
on battery.

- Battery is left ON until leaving the aircraft to ensure cabin communication. Only PA
is C1vai~able on bctttery
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BOTH ENGINES FLAME O!.JT

ALERT
An engine fjame out may be recognized by a raptd decrease in ITT and in NH.

PROCEDURE

IPl both

BOTH ENGINES FLAME OUT

• If NH draps below 30 % (no immediale relight)
CL both , , . , - -. FTR then FUEL SO
FUEL SUPPLY _ _ , , , CHECK

f1Qlf: See engine relight envelope (2.05.02)

OPTIMUM SPEED. . , _. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . _. _. Vm HB
COMMUNICATIONS , " , " , , .. "., .. VHF 1
ENG START rotary selec!or - STAAT A &B
ENG 2 REUGHT

ENG 2 START pb _.. . .. _... . _. , ... ON
A110 % NH
CL2 , FTR
ENG 2 REUGHT MONiTOR
Cl 2 then PL 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. AS RQD

ENG 1 REUGHT
ENG , START pb ... I I , , ••• ' ••••••••• I ••••• , • , , •• I • , • • • • ON
At 10 % NH
CL 1 .,. __. . , ___. . ___, . . . . . . . _. . . . . , . . . , , . , . . . . , , . .. FTR
ENG 1 REUGHT _ , " .. "., , MONITOR
CL 1 lhen PL 1 .. - , - . - - - - - . - . , - , - . - , , , AS ROD

• If neither engine starts
CL both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. FTR then FUEL SO
ENG START rolary selector , , _" OFF/START ABORT
FUEL PUM PS __ , .. _. , _.. ' . __ , ' OFF
FORCED LANO~NG or DITCH1NG PROCEDURE .. - , . APPLY
CAUTION: Do not select AVIONICS VENT EXHAUST MODE to OVBD.

• If engine(s) recovered
CL . _, , .. , , _.. . __ , __ 100 OVA 0
PL .. ". __ . __ . _ , __ , .. _. ' , , .. AS ROD
SYSTEMS affec1ed , .. _ , , , .. RESTORE
CL ,. _. , , , .. , . , , , .. - ' -. AS ADO
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COMMENTS

- Fuel supply check consists of checking correct fuel quantit~ and correct pressure (no
local pressure a~ert).

- The optimum airspeed to achieve best lift to drag ratto is Vrn HB.

tF BOTH ENG ARE LOST

- If landing gear extension is scheduled, emergency extension has to be performed.

- In short final t reduce speed as required by Janding field in order to touch down with
minimum vertical speed.

- If power suppfy s~ill available is provided by batteries only, f1aps l extension '5
impossible.
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ENG FLAME OUT AT TAKE OFF

ALERT

An engine flame oul may be recognized by :

- Sudden dissymmetry
- TQ decrease
- Rapjd ITT decrease

PROCEDURE

ENG FLAME OUT AT TAKE OFF

UPTRIM , , , , , .. < •••••• < CHECK

AUTOFEATHER . , , , , .. , .. , . , .. , CHECK

R BLEED FAULT LT , , , , , , CHECKED LIT

• At Acceleration ARitude

PL ' , , .. , , , , , .. , , . , .. , , , . , .. Fl

CL , , _ + •••• , •••••• , ••• , ' • ' ••• , FTR then FUEL SO

BLEED .. , " , ,............. OFF if necessary

• It damage suspected
FIRE HAN DLE . ' , , , . , .. , . , , PU LL

SINGLE ENG OPERPTIQN PROCEDURE , ..... ", , APPLY

• If no damage suspected
ENG RESTART IN FLT PROCEDURE , APPLY

• II unsuccessful:

SINGLE ENG OPERATION PROCEDURE , , ,. APPLY
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ELECTRICAL SMOKE

ALERT

CONDITION VISUAL AURAL

Smoke detected fll the - MW light flashing red CRe
livionics vcn tilation circuit - ELEC SMK red light on

CAP

PROCEDURE

ELECTRICAL SMOKE
- _. ---------------

• If warning generated by air conditioning smoke

R AIR COND SMOKE PROCEDURE , , , , , , .. , , .. , APPLY

• If warning not generated by air conditioning smoloo

CREW OXY MASK/GOGGLES/CREW COMMUNlCATIONS ,., - .. AS ROD

AVIONICS VENT EXHAUST MODE , ,., OVBD

RECIRC FANS both , . , ..... + .•••••••••••• , ••• , ••••••• OFF

AIR FLOW . , . , . , . . . . . . . , , . + • • • • • • • , • • • • , • , • • • , • , HIGH

R DC SVC E & UTlY BUS , _, . . __, _ _, . . . , . . . . , _ , . . . , . . . . , OFF

DC BTC . . . . . . . . . . , , . . . . . . . , . . , . , . . . . , . . . . . . . . . . ISOL

ACW GEN 1-2 " .. , , OFF

SUSPECTED EQT + ••••••• , + ••••••• SHUT OFF

R
R
R
R
R
R
R

R I
R

R L..

• If smoke source not idsiltified

LAND ASAP

ACW T01AL lOSS PROCEDURE .... , ... ,." .. ,.,.,., APPLY

• if smoke source identified

NOT AFFECTED ITEMS ..,..................... + RESTORE

• When 6P < 1PSI
OVBD VALVE .. "., , + •. , •••••• FULL OPEN

AVIONICS VENT EXHAUST MODE .. + ••••••••• , ••••• , • NORM
. __.._-----
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COMMENTS

- Avionks compartment ventilation withoul cabin contamination is ensured by :
- selecting AVION~CS VENT EXHAUST mode OVBO
~ shuling off the recifcu~ation fans
- se~echl1Y th€- PAC KS AIR flOW HIGH.

~ Auto ~so'ation fS prepared on the mai n electrical system by opening the Ble.

- Suspected equipment may be shut off contingently by put~ ng out associ ated circuit
breaker.

~ When Diff press is beiow 1 PSI, OVBD VALVE is selected fULL OPEN and AVIONICS
VENT mode NORM in order to recover air evacuation capability through the EXTRACT
FAN w~th OU( any pressurization pfob~em.
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AIR CONO SMOKE

PROCEDURE

AIR COND SMOKE

OXY MASKS _ , , , ON , 100 %

CREW COMMUNICATIONS -., , _, , , , , .. , . .. ESTABUSH

GOGGLES .. , , .. , , , , •... , , AS ROO

RECIRC FANS both , .. _ , , , , , . _ " OFF

PACK 1VALVE . , .. , . _. _ _. ' , , .. , , , , . . . . . . . . . . .. OFF

A MAX FL ' , . .. , ,. _ __ . , .. , 200 I MEA

• 1f smoke persists

PACK 1 VALVE _. _ , __ .. ' .. , _ " ON

PACK 2 VALVE •.....................•. , ,............. OFF

CAUTION : EVACUATION OF AI R COND SMOKE MAY TRIGGER
ELECTRICAL SMOKE WARNING - DjSREGARD

BOTH ENGINES PARAMETERS, ...........•...... CAREFULLY MONITOR

• It any anomaly occurs such as :
~ amber engine warning illumination associaled to local In alert

- total loss oj NL !ndicaHon

- engjne abnormality clearly Iden1ified (NH, NL, ~n indications, noise, surge.. ,~

A ASSOCIATED PL , _.. , _, , - FI

ASSOCIATED CL , , FEATHER THEN FUEL SO

SINGLE ENG OPEAATlON PROCEDURE """" _, .... , ..... APPLY

WARNING : Confirm which engine is showing signs of abnormal opera1ion in
order to avotd shutting down Ihe safe engine.

COMMENTS

- Ensure crew communication is established. Avoid the use of inlerphone position to
mlnimize interference from oxygen mask breathing noise, Check oxygen mask at
100 %.

~ Recirculalion fans are swilched off to limit cabin contaminalion.
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FWD SMOKE

ALERT

CONonlON VISUAL AURAL
Smoke detected in the . MW light f~ash,ng red CRG
forward cargo compartment - FWD SMK red light on cap

PROCEDURE

FWD SMOKE
CREW OXY MASKS _.... ,.,. _ _ , . _.. __ .. _ _. < • •• ON 100%
CREW COMMUNiCATIONS ,." ,., , .. ESTABUSH
GOGGLES , , .. , ,., + ••• + ' •• + ••••••• < + •••• + •• ON
CAB'N CREW , .. " , , , .. ,........ ADVISE
AVIONICS VENT EXHAUST MODE , . , , , < •••••• DVBD
AlR FLOW , , .. , , , , . . . . . . . . . . . .. HIGH
REGI RC FANS (bo1h) .. " " , <. OFF
EXTRACT AlA FLOW LEVER .. , , , . CLOSED
(RH MAINT PANEL)
CABIN CREW WITH PORTABLE EXTINGUtSHER LOCATE AND KI LL SOURCE OF
SMOKE
• When 6.P < 1 PSI

OVBD VALVE , , , , < ••• + _ •• , •• FULL OPEN
AVIONICS VENT EXHAUST MODE < + •• + ••• + • • • • • • • • •• NORM

A
R
R
R
R
A
A
A
A
A

<---------_._--- - -- - -------
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COMMENTS

- Ensure crew communication is established. Avoid lhe use of ~nterphone positron to
minimize interference from oxygen mask breathing noise. Check oxygen mask at
100%.

- Cargo ventilaHon wi1hout cabin or cockpi~ conlamination is ensured by~

- se~ecting AV I0 NfCS VENT EXHAUST mode aVBD
- shut rng off the recircu 'ation fans
- seject [ng HIGH 1he PACKS AI A flOW
~ isoJali ng the cockpi1 panels ventilation by selecting EXTAACT AI RFLOW lo

CLOSED,
~ Cabi n crew is in charge to tocate and ki II source of smoke with the extingu]sher.
- Cabin crew uses the por1able oxygen battle wi1h lhe ful~ face mask on 100 % positron

wi th full pressure. A fire exti n9u isher (3 kg - 7 Lbs) is avai lable at the left front
Locker).

- When Li.P < 1 PSI, OVBO VALVE is se~ected fufl open and av~onrcs VENT NORM in
order to recover ai r evacuaHon capabifity lhrough the extract fan without any
pressu rizati 0n problem.
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CONDITION VISUAL AURAL

Smoke detected in the aft . MW light flashlng red CRe
cargo compartment or in the . AFT SMK red light on
lavatory CAP

R AFT SMQKE

A ALERT

R

R
A
A

A PROCEDURE

R AFT SMOKE

R CABIN CREW - - .. - . - . - - . - - . - - .. - - - .. + • - ••••••• ADVISE FOR ACTION
A RECIAC FANS bolh _ , . . . . . . . . . . . . .. OFF
R AlA FLOW + ••••••• + • • • • • • • • • • • • •• HIGH

R COMMENTS

R - The cabin crew lS in charge lo loca'e and kHl the source of smokel if possible, using
R the porlabie fire exHnguisher located in the cab~n. Before entering 1he aft cargo area t

R the cabin aUendant must wear an oxygen mask. Leav;ng the aft cargo door open may
R induce some cabin contamination therefore amust be avoided.
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LEFT INTENTIONALLY BLANK
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DUAL DC GEN LOSS

PROCEDURE

DUAL DC GEN LOSS

DC GEN 1 and 2 _ , _.. _.. , , . OFF then ON
• If no generalor recovered

HYD GREEN PUMP .. , , , + ••• + ••••••• OFF

TRU r • • • ~ , • • ~ ~ • ~ + _ r • ~ I + _ • ~ ~ ~ • r ~ ~ ~ ~ ~ • ~ • • • .. • • I • ~ • ~ , I I • • • • r ON

Make sure that TRU arrow it/uminates, BAT arrows extinguish.
MAN RATE knob .... , .. _, . + ••• + •• __ • ' .••••• , , ••••••• , , • 9 o'clock
CAB PRESS MODE SE L , , .. , , , . . . . . .. MAN

BAT SW , .. , , , , .. , . , ,. QVRD
ATe (VHF 1 or HF or HF 2) , _.. _.. , , , , NOTIFY
MIN CAB LT , . _.. , .. + • __ ••.• _ • ' ••••• _ ••• , ••• - •••••••• , , •• OFF

ti~ .. NAV lights switch set to ON position ;s necessary to provide fEP
illumination.

snCK PUSH ER/SHAKER , , , , _.. , . _.. + • _ • OFF
STlCK PUSHER/SHAKER FAULT PROCEDURE .. , .. , , ,. APPLY

SI DE WINDOW ANTI tCING ,." , .. ' __ _, .. , , , , , , , OFF

AVION ~CS VENT EXHAU 5T MODE , . - - . - - QvaO

ADC SW ,., ... " _. , , ' _. , _. ' .. , , , SET to ADC 1

ATe sw _. _. _.. _. _. _ , , , , , SET to ATe 1

R TLU __ . , .. _. , . _ , , , , , , , , . . .. MAN MODE LQ SPD

BUS EQT UST _. , , , , , . , . . . . .. .. - .. - . , .. - . - CHECK
R

• Before descenl
PAX ~NSTAUCTIONS , , , , .. USE PA

HYD X FEED _, , , , , , , ON

MM.: Selecting HYD X FEED to open position allows to recover green
hydraulic circuit.

• At louch down

10 LE GATE LEVER .. _. _ , , , . . . PULL
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COMMENTS

- Safety ana~ysis leads us 10 consider the case when the DUAL DC GEN LOSS is due
10 :

. Single engine opelation,

. DC GEN inoperative on the operating engi ne.
In such a case, HYO GREEN PUMP has to be se1 to OF F position in order no1 to
overload the ACW GEN of the remaining engine.

- Selecting TAU ON allows 10 recover EMER. ESS and STBY (AC and DC) buses supply
from ACW generators.

- HYD XFEED js opened in order to pressurize the whole hydraulic system from blue
pump.

- Minimum cabin ~igh~ mus1 be 5witched OFF to limit the ele-ctrical toad of the TRU.

- As DC 8US 1 is lost I autom atie pressurization is lost.

- Both sHck pusher and slick shaker are lost without FAUIT alarm.

- DC STBY BUS under\loltage may occur due to a failure of the STBY BUS system
circuit. In this event, the OVRO funcil on may be used to transfer the STSY BUS supply
from the MAIN BAT BUS to the EMER BAT BUS.

A - TLU AUTO mode is lost and MAN MODE must be used.
R MAN MODE acts 00 TLU standby actuator which remains powered even if TLU is in LO
R gPO established positior:.
A When TlU SW is set to AUTO position l TLU standby actuator elec1rical power fS off.

A - PA must be used for pax ins1 ructions because cabin signs are not suppned in
A emergency.
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PROCEDURE

_____EM_ER_G~_EN_C_YD_E!----....SC_EN_T~~__

R Pls , + ••• _ • , •••• + •••• + + ••••••• , •••••••• , •••• , • • Fr
OXY MASKS/CREW COMMUNICATIONS _ AS ROD
OXY PAX SUPPLY ., " , , , AS ROD
OXY PRESSU RE , ,.................. CHECK
CLs , . , , .. , , , , . _. 100 QVRD
SPEED - - - .. - . - - - . , , - + • • • • • • • • • • • • • • • • • • • • • • • •• MMONMQ

(or less if structural damage is suspected)
SIGNS , , , , , , , , , , , . . . . .. ON
ATC . - , .. - - , , , . . . . . . . . . .. NOTIFY
MEA ., , " , , ,... CHECK

COMMENTS
- Oxygen may be used wi1h N/100 % rocker in N posHion ~f air in the cabin is not

contam inated.

- Maximum airspeed is MMO/VMO. But ff structural damage tS suspected, use the
ffighl con1rols wah care and reduce speed as appropriate. Landing gear may be
extended in order to increase rate of descent.

- Notify ATe of the nature of the emergency encountered and state intentions. In the
eve nl ATC can not be contacted l sel set code A77 or transmHttl e dist ress message
on one of the following frequencies (VHF) 121,5 MHz Of (HF) 8364 KHz. Only VHF 1
is avaHable on battery,

- Cl are selected 100 QVRD to increase drag and consequently to Increase the rate of
descent.
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DITCHiNG

PROCEDURE

__D_ITC_H_IN_G __

• Preparation Itime permiUing}
ATC (VHF1 ~ .. , _ , , . , . , NOTIFY
CABIN CREW . , . , , , - .. - , .. - . - . , - NOTIFY
SIGNS . . . ~ r ~ ~ - • • ~ I . ~ • - .,. • ~ • I • • • ~ ~ • • • I + I I I + + •• ~ ~ ~ • ON
GPWS , . .. " , " " , , OfF
CABIN and COCKPIT _ , , . , , , . PREPARE
_ Loose eqllipment sr.clH(~d

· Survlva~ equipment prepared
, Belts ,HId shoulder harness locked.

R AUTO PRESS-LANDING ELEVATION ,.,. _. , __ .. .... , , ... SET

• Approach
R AUTO PRI::SS (IF liP 1: O~ , , , , , . , , , , , DUMP

PACKS both , ' .. , - - OfF
OVBD VALVE . ' . , .. , . , .. , , , . , .. , . - - FUll CLOSE
FLAPS ~ IF AVAILABLE) . , , . , , . , . , . , , , . , .. , - 30
Note.- If pOWN supply still available ;s provided by batteries Ollly, flaps'
- extension is impossible-.
UG LEVER , .. , , , , , . , , .. , , UP
DITCH ph (30 sec before the impact or 1250 rl above sea levell ON
ENG START rotary sel~ctor 1 , •••• 1 , ••• , •• OfF/START ABORT
CABlN REPORT .. - - .. , . , , , , , .. OBTAINED

• Befors ditching (ZOO ft}
OPTIMUM PITCH ATTITUDE .. , , , , . , , , , 9'"'
MlNIMIZE tMPACT SLOPE
BRACE FOR IMPACT , , , , . , , ORDER

R CL both .. _. , .. , , , •.... , , , , FTR then FUEl SO
Fj REHANDLES , . . . . . . _. . . . . _. . . . . . . . _. . . , , . . . . . • _ PULL
FUEL PUMPS. , . , , , . , . , .. , , OFF
ryO!~: ;11 case of night ditching, shutting down both engines may be performed.

at captain discretion, immcdiatelv after the impact (lO avoid loss Df

landing fights during flare outJ.

• After ditching
I CABIN CREW WAl ' - ... - , , . , , , . , , . , . . . . . . . . .. NOTIFY

L
EVACUATmN . , , , , , . , , , , , , - , . , , INmATE I

BAT {before leaving A/e) , . , .. , , , , . , .. , , .... , .. , OFF

_~: Arter ditc!Jing, one aft door will be under the water fine.
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COMMENTS

Notify ATC of the nature of the emergency encountered and state intentions. In the
event of no ATC conti:tct select ATe code A77 or tfansmft the d~strcss message on
one of the fallowing frequencies ~VHF) 121 ~5 MHl or (HF~ 8364 KHz. Only VHF 1 is
etvetilable on battery.

- Notify the cabin crew of the nature of emergency encountered and intentions. Specify
the avBi lable time.

- Note : The direcbon of ditching is mainty dependent on wind and stale of the sea
and these factors may be assessed 8S follows:
1~ Wfnd direction ~

This mLlY be assessed by observing the waves whi ch mave and break
down wind, spray from wave tops is also a reliable indkation.

2) Wind speed
The following conditions can be used as a guide to wind speed

R A few white crests 8-17 kt
R Many white crests 17-26 kt
R Streaks of foam C1long water 23-35 kt

Spray from waVf:!S 35·43 kt
3 ~ State of sea

This is bener assessed from a height of 500 to 1000 ft particutarly the
direction or the swell which may not b~ obvious wtmn seen from a lower
altitude.

-- When there ~s no swell, align fnto the wind. fn the presence of a swetl and provided
that drift does not exceed 10 degreesJ land paraUel to the swell and as nearly Into the
wind as possible. If drift exceeds 10 degrees, ~and into wind. The presence of drift 00

landing is not dangerous but every effort shouJd be made to minimile roiL

- For eVClcuation, op~n only the doors which iJre not under 1he water line.

R - After using the DUMP function. the two puck valves are selected OFF to :
R * limit L}p.
R ~ prevent a uotimetv cabio tnflatioo
R If the bleed v()lves are seh~cled OFF. talso It ,nduces the Pack valves shutting off), the
R venturi which creates the- vacuum to the [)ump function is no more supp~~ed.

R - Ditch pb must be activated at least 30 seconds before impact.
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R ArR~RAF1I\TTITUQE IN CASE QF DITCHING

NoJe: This illustration is gil/en as an example. It is not necessary the LH wing which
is down.
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FORCED LANDING

PROCEDURE

__- FO_R_C~.D_~~.~UNG

• Pr8paration (time permitting)
ATe (VHF1) , . , , NOTIFY
CABIN CREW , .. , , NOTIFY
SIGNS , ,., ON
GPWS "......,.....,........,..",.".,.."... OFF
CA8fN and COCKPIT , PREPARE

, loose equipment secured
. Surv.v~1 equipment prepared
. Belts and shoulder harness locked

AUTO PRESS·LANDING ElEVATION .. , , SET

• Approach
BLEEDS bottl , , , , , , , . , , . . . . . OFF

FLAPS (IF AVAILABLE) . , . , , , , .. , , , , , , 30
Note.' If power supply s!ifi availCibIL' fs provided by batter;es only, flaps' exrens;on

is impossible.

lIG LEVER ........................,.,......... AS ROO
R AUTO PRESS , .. , , , .. , , , .. DUMP

ENG START rotary selector ,., _ OFF/START ABORT
CABIN REPORT ... , .... , , " ,., ... , OBTAINED

• Bef~re impact 1200 ft)
BRACE FOR IMPACT " , .. , , ORO[fl

R CL bolt1 ...•. ,." , " .. , FTR then FUEL SO
FIRE t1ANDLES , ,., , .. "" .. PULL
FUEL PUMPS _. __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OFF
0Jote: in case of night forced landing, s/wWfl9 dow!; botll engines may be

performed, at captain discretion, immediately after impacr (tD avoid loss of
/imdmg liglJrs d~ring flare out),

• After impact. when Ale stopped
CA81 NCREW fPA) .....,....,....,..,............ NOTl FV
AGENTS , , , ,., DISCH
EVACUAlION , , , , .. INiTIATE
BAT ~hefore leaving NCI ,. _ . _. . . . . . . . . . .. , OFF
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COMM£NTS

- Notify ATe of lhe nature of emergency encountered and s(ate intentions. In the event
of no ATe contact, se!ect ATe code A77 or transmit the distress message on one of
the following frequencies (VHF) 121,5 MHz or ~HF~ 8364 KHz. OnJy VHF 1 is avai~able

on battery.

- Notify the cabin crew of the nature of emergency encountered and the intentions.
Specify the availabfe time. If the nature of the emergency permib, aUow cabin crew
to nll:lk.e PA announcements that will minimize apprehension.

- On battery, only PA is available to communicate wHh cabin crew.
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ON GND EMER EVAC

PROCEDURE

ON GND EMER EVAC
. ------

AIRCRAFT/PARK~NG - - ... , + + •••••• - ••• - •• , , ••• STOP/SET

ATC .. ,. .." - .. , , , , , NOHFY

A CL both ,................."..... + • • • • • • • FT R then FU EL SO

R MIN CAB LT I I ~ • ~ ~ - • • • • • ~ ~ - ~ ~ • ~ • • .. - I ~ .. .. + • • • • I • ~ • • ~ I • ON

CABfN CREW (PA) + •••••••.•• + •••••• - ••••• - •• - ••••• NOTJFY

FmE HANDLES ,. - . - ..... - , . , . , . - . , .. , . ' ..... + •• ' • , • PULL

AGE NTS .",.....".".....,..,.......".,..... AS ROD

ENG START rot~ry se~ector , , , , OFF/START ABORT

FUEL PUMPS " .. , , + , •• , OFF

EVACUATION , ,., + + ••••••••••••• , ••• , •••• !NIT!ATE

BAT ,before leavilly A/q , ,.,.,., ..... ,., ... , ... , ... OFF
--- - - -----------------

COMMENTS

- Careful analysis is reQ uired to decid e on passenger evaCLl8 tion l however useful time
should not be wasted.

- Notify ATC of the nature of the emergency and state intentions, Onty VHF 1 IS

rJvtlilab'e on baH~ry.

On tmttery, only PA is aVailable to communicate with cabin crew.
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BO MB ON BOARD

PROCEDURE

BOMB~O-~ -B~'ARD _
LANO~NG ELEVATION , , .. " , , CABIN ALTHUOE I

FL " ,., " DESCEND TO CABIN ALTITUDE

AVOI [) LOAD FACTORS

HAN OLE BOMB CA RE FU llY AVOIDSHoe KS

• When Z aircraft ~ Z cabin

APPROACH CONF IG (f 15 GEAR OOWN) ~ . . . . . , . SELECTE[)

R AUTO PRESS . , . , , .. , , , , + , , + • • •• DUMP

SE AVICE DOOR ".,...,........,...,..........,. UN LOCK

PLACE BOMB NEAR SERVICE DOOR PREFERABLY IN A BAG ATTACHED TO THE
DOOR HANDLE.

SU AROUND IT WITH DAMPING MATERIAl

CAB ATTN OXYGEN AND FIRE EXT , ... , ... , .. , .. MOVE FORWARD

~
AX ... ,.,., .... , ... , .... , MOVE FORWARD/CRASH POSITION

LAND ASAP
---- '~_-...--- .
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SEVEBEJCING
This procedure is applicable to all flight phases from Initial climb to landing.
MonUm the ambient air temperature (SAT}.
Whde severe icing may form ar lamperatu res as cold as - 18°C. increased v'gilance is
warranted at temperatures around freezing with vJsfble morslure present.
DETECTfON

Visual cue Identified with severe icing is characterized b~ ice covering all or a
substantial pan of the unhealed portion of either fOlWard side window, possibly
associaled with water splashing and streaming on the windshietd.

and' or
Unexpected decrease in speed or rate of climb

and lor
The foflowing secondary indications:
· Unusually extensive ice accreted on !he airframe in areas not normally observed 10

collect ice.
· Accumulation of ice on 1he lower surface of the wing aft of the protected areas.
· Accumulation of ice on the propeller spinner farther afl than normallv observed.
- The following weather conditions may be conducive to severe in-flight icing:

. Vislble rain at temperatures close to DOC ambient air temperature (SAT) .

. Droplets that splash or spla11er on impact al temperature close to DOC ambient air
temperature (SAT).

PROCEDURE

SEVERE rCING

• "severe icing as determined above is encountered acco-mpUsh the following:
- Immediately increase and bug the minfmum maneuver/operating icing speeds by

10 kt. Increase power, up to MAX CONT If needed
- Request priority handling from Air Trame Control to fadii:ate a route or an albtude

change to exit lhe severe icinSj conditions.
- Avoid abrupt and excessive maneuvering that may exacerbate control

difficulties.
- Do not engage the autopdo1.
• If the. autopilot is engaged, hold the control wheel ~rmjy and disengage the

autopIlot
• Uthe flaps are extended, do not mlrael them unW the airframe lS clear of ice.
• If an unusual raft response or uncommanded ron control movement is observed,

maintain the roll controls at the desired position and reduce the angle of attack by :
- Pushing on the wheel as needed,
- EXlendmg flaps 10 15,
- Increasing power, up to MAX CONT if needed.

• II the aircralt ts nol ctear of ice:
~ Maintain fiaps 15, for approach and landing, with "reduced naps APP/LDG icing

speed "+ 5 kL
- Multiply landing di~ance flaps 30 by 2.12

- Repor1 these wea1her cond~ions 10 Arr TraUie ControL
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COMMENTS

~ Since the autopHot may mask tacWe cues that indicate adverse changes in handnng
R characleristlcs, use of the auto pilot IS prohibited when the severe lcing defined above

extSlS, or when unusua' lateral trim requirements or awopilot trim warnings are
encountered while the ai rplane is in icing conditions.

- 0ue to the limited voJume of atmosphere where icing cond itions usually exists, it is
possible to ex~t those con-ddions either:

by cl imbi ng 2000 or 3000 11, or
if lerrain clearance allows, by descending into a layer of ai r temperature above
freezing, or

. by changi ng course based on Iniormahon provided by AT C.



-w PROCEDURES FOLLOWING fAILURE 2.05.00

I 001 tP 1
1\R72

I ~ JUL 01F.e.a.M. CONTENTS

2.05.00 CONTENTS

2.05.01 INTRODUCTION

2.05.02 POWER PLANT
SI NGLE ENG OPERATION
START FAULT
NO NH DURING ENG STAAT
NO NL DURING ENG START
NO ITT 'NO DURiNG ENG START
NAC OVHT
X START FAIL
EXCESSIVE In DURING ENG START
EXCESSIVE ITT
ENG RESTART IN FLT
ENG STALL
ENGINE FLAME OUT
ONE EEC FAULT
BOTH EEC FAULT
EEC SELECT IN FLT
SYNPHR FAIL (If appllcablel
ATPCS FAil
IDLE GATE FAIL
LOW PITCH IN FlT
ENG OVER LIMIT
PROP OVER LIMIT
ENG QILlO PR
ENG OIL TEMP HI
ENG OIL TEMP LO
FUEL ABNORM TEMP
FUEL CLOG
PROP BRK UNLK (If appHcablel
PROP BRK UNLOCK~NG (ENG 2 stopped) (If applicable)
PRQ P BRK (CAP a~ert) {If applicable)
INCORRECT TO INDICAT~ON

PEG 1 (2) SGL CH (H applicabfe)
PEG 1 (2) FAULT (If appticable)

R ONE PROPELLER REMAINING AT 100 % NP AFTER CLB PWR
SE LE CT'ON (if applicable)

2.05.03 FUEL
FEED LO PR
FUEL LO LVL
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2.05.04

A

2.05.05

2.05.06

R

R
2.05.07

ELECTRICAL SYSTEM
DC GEN FAULT
DC BUS 1 OFF
DC BUS 2 OFF
DC EMER BUS OFF
CHG FAULT
BATTERY(IES) otSCHARGE IN FLIGHT (If applicable)
DUAL CHG LOSS
DC SVCE and UTLY BUS SHED
INV FAULT
AC BUS 1 OFF
AC BUS 2 OFF
ACW GEN FAULT
ACW BUS 1 OFF
ACW BUS:2 OFF
ACW TOTAL lOSS
BUS EQPT LIST

HYDRAULIC
HYD TK COMPT LO LEVEL
HYQ LO PA/HYD OVHT
BOTH MAIN HYD PUMPS lOSS
BOTH HYD SYS LOSS

FLIGHT CONTROLS
REDUCED FLAPS LOG
FLAPS UNLK
FLAPS JAM/FLAPS UNCPL
FLAP ASYM
ELEV JAM
PITCH DISCONNECT
PITCH TRIM tNOPERATIVE
PITCH TRIM ASYM
STiCK PUSHER I SHAKER FAULT or STICK PUSHER FAULT
AILERON JAM
SPOilER JAM
RUODEAJAM
RUD RELEASABLE CENT UNIT FAIL
TLU FAULT
All lOCK 1I T (if apphcable)

lANDING GEAR
UG UNSAFE INDICATION
UG GRAVITY EXTENSION
LDG WITH ABNOAM L.JG
LJG RETRACTION IMPOSSIBLE
ANTI SKID FAULT
BRKTEMP HOT
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2y05.08 AIR
BLEED VALVE FAULT
BLEED QVHT
BLEED LEAK
X VALVE OPEN
BLEEDNOT 0NAFTER TID
PACK VA LVE FAU LT
BOTH PACKS INOP
DUCT OVHT
RECIRe FAN FAULT
EXCESS CAB ALT
AUTO PRESS FAULT
AVIONICS VENT EXHAUST MODE FAULT
OVBD VALVE FAULT
EXCESS CAB.6P

2.05.09 ANTI IeE
AIRFRAME AlA BLEED FAULT
AIRFRAME DE ICING FAULT

A ENG DE or ANn !CING FAULT
PROP ANn ICING FAULT
HORNS ANTI ICING FAULT
WINDOW HTG FAU LT
PROBE HTG FAULT
DE IC1NG MODE SEL FAULT
ICE DETECTOR FAULT

2.05.10 MFC
MFC MODULE FAULT
MODULE EQPT LIST

2.05.11 AUTOP IlOT
AtLERON MiSTRIM MESSAGE, or EXCESSIVE LATERAL TRiM
REQUIRED or ABNORMAL FLIGHT CHARACTERISTICS OF THE
A1RPLANE
PITCH MlSTR1M (MESSAGE)
PITCH TRIM FAIL (MESSAGE) (If installed)
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2.05.12 MISCELLANEOUS
DOORS UNlK tN FLT
COCKPIT ~JtNDOW CRACKED
AUDIO SEL FAULT
AHRS A/ERECT FAIL
EF~S COMP
AHAS FAJL
SGU FAIL
CRT FAIL
lOSS OF RADIO ALTIMETER 'NFORMATION
ADU FAILURE
ADC FAULT
ADC DISAGREEMENT
ADC SW FAULT
FJRE LOOP FAULT
OXYGEN LO PR

A Cl PNEUMATIC ACTUATOR BLOCKADE (If applicable)
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GENERAL
The procedures following faifure represent the actlons applicable after a failure to ensure

R adequate sarety and to ease the further conduct of the flight. They are applied according
R to the "Read and Do" principle except tor memory items.

PRESENTATION_._-
The procedures are presented in the basic check lis. format with an adjacent expanded
secHon which provides:

- indication of the particular failure (alert cDndition~

.. explanation for actions where the reason is not self evident
~ additional background information.
The abbreviations used are 'dentica~ with the nomenclature on the cockpit panels,
AU actions are printed in capitcJl letters.

If actions depend on a precondition, a preceding black square. is used to Identify the
precondition.
A preceding black dot. is userl to indtcate the moment when acHons have to be
applied.

TASK SHARING
For all procedures. the genera~ task shining stated below is applicable.
The pilot Hying remains pilot ftying throughout the procedure.

PF Pilot flY'ng responsible for:

• PL
• Flight pa1h and airspeed control

• Afrcraft configuration

• Navigati on

PNF Pdot non flying responsible for:

• check list readin g

• execution of requi red actions

• actions on overhead panel

• CL
• communicat.ons

The AFCS is always couplecf to the PF side (CPL selcctionl,
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PROCEDURE INITIATION

- No action will be taken (apart from depressing MC/MW pb}:
Unlit fHgh~ path is stabj;ized.

R Under 400 ft above runway (except propeller feathering after engine faflure
during approach at reduced power if go around is considered).

- A1 flight crew discretion, one reset of a system failure associated to an amber caution
may be performed by selecling OFF then ON re'ated pushbutton. Uthe failure alert
disapears t continue normal opera~ion and record the event in the maintenance log.
If noll apply the associated faHure procedure.

~ Before performing a procedure l 1he crew must assess the situation as a who~el taking
A into consideration the failures, when fulty identified. and the constraints

imposed.

ANALYSIS QF.tONSE EN E FIT .EUG.HI
Basic airmanship calls for a management review of the remaining aircraft capabilities
under the respol1sability of CM1.

ceAS

When TO lNHJ has been seiected, until the first leg of tanding gear unlockSl all alerts are
inhibHed except:

- ENG 1FIRE
ENG 2 FIRE
CONFIG
FLAPS UNLK
LOG GEAR NOT ON
EXCESS AlT
PITCH D~SCONNECT

PROP BAK
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SINGLE E..NG OPERATION

PROCEDURE

SINGLE ENG OPERATION
LAND ASAP
PWR MGT (bOlh) . T • • • • • • • • • • • • • • • • • • • • • • • • •• TO if necessary lhen MeT
FUEL PU MP AFFECTED OFF
DC GEN affected ,........................... OFF
ACW GEN affec!ed - , . . . . . . . . . . . . . . .. OFF
PACK affected , ,........... OFF
BLEED affecled _ T ••••••••••••••••• , OFF
OIL PRESSURE ON FAILED ENGINE MONITOR

• If fuel cross leed is require
FUEL PUMP affected ON
FUEL X FEED _ , ON
FUE L PUMP on operating ENG , . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
Note: (n icing condition, flaps 15 will be selected to improVB dr;ft down

performances and singfe engine ceifing.

• For approach
BLEED not affected , , ,.,...... OFF
SINGLE ENGINE APPROACH SPEED FLAPS 30 IS EQUAL TO VmHB3D +
WIND EFFECT OR 1.1 VMCA WHI CH EVER IS HIGHER UNTIL
COMMITTED TO LAND.
~: - At rQuch dONn, do not reduce below FI before nose wheel is on rhe

ground.
- If during the flight, a positive oil pressure has been noted on the failed

engine toT a noticeable period of time, maintenance must be
informed.

COMMENTS

- Aef~r to seclfon Procedures and Techniques for fuel unbalance.

- For approach and landing, comply with Procedure and Techntques, Flight Patterns
subsection.
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START FAULT

R ALERT

CONDITION V1SUAL AURAL
Start sequence incident - Me light flashing amber SC

- ENG amber 14ght on CAP
- associated STAAT FAULT

amber light on overhead panel.

START FAULT

ENG START Rotary seleClof , T • • • • • • • • • • OFF I START ABORT

• If above 45 % NH

STAAT ON light " CHECK EXTINGUtSHED

START .. _ , TO BE CONTtNUED
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NO NH DURING ENG START

PROCEDURE

Wait for 10 s with the START pb selected ON.

• If OIL PRESS Increases

CL .. , , FTR

Continue START procedure, being informed NH indo is inoperative.

• II OIL PRESS does not tncrease

ENG START rotary se~ector OFF/START ABORT

Suspect starter motor failure. Maintenance action ;s due.

NO NL DURING ENG START

PROCEDURE

Continue start procedure being informed that NL indo is inoperative.

NO ITT INO DURING ENG START

ALERT

lIT indicallan does no1 rise 10 seconds after CL is set in FTR posaion.

PROCEDURE

NO In IND DURING ENG START

CL . , , . _ , , , FU EL SO
ENG START rotary selector , , . OFF/START ABORT

wail 30 seconds to allow fuel draining, then

ENG START rolary selector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CRANK
START Pb ,., _ , , , ,. ON
when 15 seconds has elapsed

ENG START rotary selector , OFF/START ABORT
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ALERT

CONDITION VISUAL AURAL

Nacelle temperature exceeds - MW flashing red CAG
170' C (338' F) when a~rcraft - NAG OVHT red lighl on CAP

is on ground

PROCEDURE

NAC OVHT

• During hotet mode 0 peration

PL , GI

CL , _ , + .•••• + • + •••••••• FTR THEN FUEL SO

• During taxi

AI RCAAFT ., _. + ••••••••••••• + ••• + _ , •••• + ••• + •• STOP
INCREASE SLIGHTLY POWER

• If unsuccessful within 30 sec

PL , , _. . . . . . . . . . . . . . . GI

CL , , + ••••• , • • • • • • • • • • • • • • • • • • • • • FfR THEN FUEL SO

COMMENTS

- In case of tailwind component greater than 10 kt and iusl after eng! ne start l propeller
must be unteathered rapidly to fake advantage of the wind created by propeller
rotation and consequently to avoid exhaust gas return flow in the nacelle.

- When ta.d~ng with tall wind component, use of reverse requ~res speciat care as aJr
flow created by propeller reversing combined with tail wind will induce an exhaust
gas return flow which may damage the nacelle. It is consequently recommended not
leave PL in reverse position for any period of time exceeding to seconds.

- NAG QVHT afert is inhibiled when bolh wow systems detect aircraft airborne.
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!.SIABI..EAl~

ALERT

CONDITION VISUAL AURAL

On ground, during second - Me light flashing amber SC
engine s1an, oparative DC - ELEC amber light on CAP

GEN does not come on ~ine to - X START FAil amber light on

supply the START BUS
overhead paneL

between 10% and 45 % NH

PROCEDURE

X START FAIL

CONTINUE NORMAL ENGINE START

INFORM MAINTENANCE



.-») PROCEDURES FOLLOWING FAILURE 2.05.02

1\R72
P 6 001

F.e.O.M. POWER PLANT DEC 96
AA

R EXCESSIVE In DURING ENGINE START

ALERT

A hot start may be recognized by :
- Rapid tTl increase,
-- NH slow increase,
- Exhaust flames mliY be reported by ground crew.

The maximum authorized temperature during engine start is 950 (Ie
(refer to 2.01.04 page 2 for detailed limitation}.

PROCEDURE
--------- - --_ .. ----

EXCESSIVE ITT DURING ENGINE START
---------1

R • If In tends to excoed 90rrc

Cl . . . . . . . . . . . . , , . . , . . . , . , . . . . . . . + • • • • • + • • • • FUEL SO

ENG START rotary se Ie-elm . + • • • • • • • • • • + + • • + + • Off/START ABORT

• When NH below 30 %

ENG START rotary selector , , CRANK
STA RT Pb . ' . . . . . . + • • • • • ' • • _ • • + • • , • • • , • • • • • • • • • • • • ON

• After 30 s

ENG STAR T rotory SE tector + _ • • • • , • • • • , • • • • • • OFF START ABORT

CAUTION: If ~n exceeded 950cC, maintenance action is due.
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R EXCESSIVE rn (In flight and during ~Iotel mode)

ALERT

CONDlTtON
- ...... -- -

fIT ABOVE limit

VISUAL

- Me Hght ffash;ng amber
- ENG tmber light on CAP
- associated lIT ind + caution

tight on eng ine panel

AURAL

sc

PROCEDURE

------'--- -- .

EXCESSIVE ITT
Pl . + • • • • • • • • • • • • • • • • • • • • • • • + • • • • • • • • Set for In below limit

• If In remains above limit

CL .... , . + ••••••••••••••• + ••••• + •••••••••••• FUEL SO

• In flight ~ J
!__ . .. ..y~t~~~E.E~G OPEA.A~ION PRGe EO URE . . . . . . . . . , . , . . . . . . APPLY

COMMENTS

- The maXfnlum cnrthorited ITT in flight is BOO'"'C. If ITT exceeds 800"'C, engine shul
down is requireri.

- The maximum authorized nT in Hotel mode ~s 715°C.
_. The excessive lIT alarm in Hotol mode is inhibited for 30 seconds after eng ine start.

In fhClt case, the alarm thresho~d remalns at 950"C,
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ENG RESTAATlH£.L.:I

PROCEDURE

ENG RESTART IN FLT

FUEL SUPPLY. _< _ •••••• _ _ < _ CHECK
Cl . , + •••••••••••••••••••••••••••••••••••••••• + + • • • • •• FUEL SO
PL ~ ~ ~ ~ . ~ + • ~ ~ + _ ~ •• ~ ••• ~ 4 + ~ ~ FI
CAUTION ~ After AlPeS sequence PWR MGT rotary selector must be set to MeT

position before engine resrart in order to cancel propeller feathering.
ENG START rotary selector , + • STAAT A&B
EEC pb - + + • - RESET If necessary or DESELECT if FAULT persists
START pb , < •••••••••• < • + • •• ON
At 10 % NH :
CL , . , , < ••••••••• _ • + •• + •••• , • • • • •• FTA
RELIGHT . , , , + •• < ••••••••• _ •••••• , • • MONITOR
CL 'I' •• - •• I + ~ • 4 4 ••• ~ •• ~ ••• + ~ • 4 • ~ • ~ • 4 • AUTO
PL , _ ADJUST TO OTHER ENGINE

A ENG STAAT rotary selector + ••••• , ••••••• + • • • •• OFF/START ABORT
SYSTEMS affected , RESTORE

COMMENTS

- Engine relighling ,n night is onJy
guaranleed within the envelope 30 ...-------------------,

and always necessitates starter
assistance,

~23
LL

§ I
I

~ I.....
• r. 0 15 I....

::l<CO..., l- I- ....., ..J I I«
<Il WITH $TARTER ASSIST0 L.U
c a:' I I

:;I 1," rn
'=' (f)

L"o W I
.-, cr:

c. I
N

~

liAS, KNOTS... a..
"" 0 90 110 125 200 250 3f'"

- The power may be restored immediately after retighting provided TOil> 0 °C.
- Should the engine fai I to light up wHhin 10 5, select fuel to shut off. lhe ignition OFF

and aUow engine to be ventilated for 30 sec minimum prior to maktng another
at1empl.
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ENG STALL

ALERT

An eng~nt: stall may be recognized by :

- varying degrees of abnormal engine noise ~rumbling bangs)
- f1uclUating engine parameters
- abnormal PL response
- rap1d In increase

PROCEDURE

1- - - ENG STALL - - ~

," Pl : ~-.~~~.-.~.. ~ 0 , •• ,•• , ••• , • , •• T ••••• , ••••• FI

I =::::::::ers................" ... "."... ..... CHECK

Cl .. , , T •••• , ••••••• 0 • FTR THEN FUEL SO

SINGLE ENG OPERATION PROCEDURE .•.......... , ... T •• APPLY

• Normal

ENG DE ICING .. + ••••••••••••••••••• , ••••••••••• , • ON

PL ,....,................. T + + • • • • • • ' • SLOWLY ADVANCE

• If stall recurs

Reduce thrust and operate below the stall threshold.

• It stan does not recur

Continue engl ne operation.

COMMENTS

- Engine tdng may be a reason for engine stall. It is why engine de icing must be
selected as soon as ice i:lccretion develops.
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ENGINE FLAME OUT
ALERT
An engine flame out may he recognized hy :
- Sudden dissymmetry
- TQ decrease
- Rapid HT deCreH$e

PROCEDURE
-----~----------------------~_____"_1

ENGINE FLAME OUT

i PL ~ ~._. ~. ._+, '_' • • + ~ + _ • • • • • • + + • • • +~ ,=. ,=. + , • • • • • F' I

• If NH drops below 30 % Ina immediate relight)

CL + + • + • _ ••• _ • _ ••••••• + •••••••• _ •• , • _ FTR THEN FUEL SO

• If damage suspected

FIRF HANOl E __ . __ .. , .. _ _, . , PULL

SINGLE ENG OPEnATION PROCEDURE APPLY

• If no damages are suspected

ENG RESTART IN FLT PROC , + + ••• + APPLY

• If unsuccessful

SINGLE ENG OPERATION PROCEDUAE ... , + ••••• , , + •• APPLY

COMMENTS
-- Shut down the engine if no immediate relight.
- The cclUses of enyine f1CJme out can generally be divided into two categodes :

• External causes such as icing! very heavy turbulence, fuel mismanagement These
causes. which rnClY affect both engines can generallv be easi~y determined and au
immediate relighl can be attempted.

• Internal causes which as engine stalls or failures usually affect a single engine and
are not so easily determined. ffl these cases, the engine is shut down then the
cause of the fltJme out investigated. If it cannot be positivelv dctcnnincd what
caused the f1i1me out, Ihe neE:d for engine restart shoutd be evaluated against the
risk of furtht;r t."!llyine di:Jrn~ge or rire that may resuft fram a restart attempt.

- If damage is suspected, as precautionary me8sur8~ the FI:RE handle is pulled.
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ONE fEe FAULT
ALERT

CONDtTlON VISUAL AURAL

EEC failure - Me ligh1 flashing amber SC
- ENG amber light on CAP
- associated EEC FAULT amber light on

on central pane!

PROCEDURE

ONE EEC FAULT

ATPCS .... , . , . , ... , . , ... , ...........................•.. _.. OFF

• "affected PL Is out of green sector
DO NOT DESELECT AFFECTED EEC

• When adequale
affected PL , . . . . . . . . . . . . . . . . .. RETARD IN GREEN SECTOR

• When affected PL is within green sector
affected EEC .. , ,. _ , , . . . . . .. RESET

• If successful
AlPeS . , , , . . . . . . . . . . . . . . . .. ON

• 11 unsuccessfut
EEC .. _ _ _. . . . . . . . . . . . . . . . . .. OFF

ADVANCE affected PL to RESTORE POWER 1 HANDUNG THAOTILE WITH
CARE.

• rn the forJowing cases
- Icing conditions,
- Engine flame out,
- EMER DESCENT,
- Severe turbulence,
- Heavv rain,

MAN IGN _.. _. - . , - , , , . . . .. ON

• in tinal approach
CL , , , . , , 100 OVRD

• After landing
SET affected ENGINE to GI and taxi using non affected engine,
HAND LE TH ROTIlE WITH CARE.
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COMMENTS

- Two cases must b-e cons.idered :

cD High power (PL set forward of 52oJ
)

When EEe fails, EEC FAULT light ftashes t NH is automatically frozen to its prior
value tFAIL FIX).

CD low power (PL sel aft of 52'~ in green sector~
When EEe fails, EEe FA UlT comes ON steady End EEe IS automatically
deselected (Automatic reversionL

- Fea!hering the engine vvi lh the faded EEC for taxi Clnd stati!: opt:!ration wiU avoi d
prolonged time in NP restricted band 'propeller hmitation).

- W'th the fEe OFF, the 8lJtomatic relight js not available on the affected engine.
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BOTH EEC FAU LT
- -

ALERT

COND~TJON vrSUAL AURAL
Both EEC failure - Me light nashing amber SC

EN Gamber light on CAP
- assodated EEC FAU LT amber

light on central panel

PROCEDURE
-\

BOTH EEC FAULT 1
-----------------1

ATPCS . I I + r r _ • ~ • ~ ~ ~ + + • • I r ~ ~ I ~ ~ • • ~ ~ + ~ + ~ ~ • ~ ~ I + • • • • • ~ 0FF

Pls , , , RETARD IN GREEN SECTOR

EEes , . . , . . . . - , . . . . - . - . . . . . . . . . . , . . . . . - . , . . 0FF TH EN ON

• If unsuccessfu I

EECs _. _. . . . . . . . . . . , . . . . . . . . . . . . . . . , , . . . , , , . . . . . 0FF

PLs .. AOVANC E to PESTOREPOWER j HAN DLI NG THROTTLES WtTH CAR E.

TO ind1cillions (both) _ _ , _ _.. MONITOR

LANDING OtSTANCE , , , - , . MULTIPLY BY 1.5

• In the following cases
- icing conditions.
- Eng~no(s) flame OlJt.

- EMER DESC ENT,
- Severe turbulence,
- Heavy rain,

MAN IGN . . . . . . . . . . , , . , . . . . . . , . . . . . . . . . . . . , . . . ON

• In final appro ach
CLs . , . , . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . , 100 OVRD

• After landing
BR Khandle . . . . . , . . . . . . , . . . . . . . . . . . . . , EM ER as requked

CAUTION: Reverse power is reduced
- Both maIn hyd pumps will be lost at low speed.

TAXI ON BOTH EN GINES~ HANDLING TH ROTIlES WITH CARE.
--~-~---- ----------------
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COMMENTS
- During reduction a1 touch down, both ACW GEN may be lost and therefore both main

hyd pumps.

- 80th digital torque indications are lost when TQ are below 20%.

- Wah the EECs OFF. the automatic relight ~s flot availabte on both engines.

EEC SELECT IN FLT

PROCEDURE
- -----------

EEC SELECT IN FLT
On the si de of the fEe to be selected:

Pl " - . - ' RETARD IN GREEN SECTOR
fEe . . . . . , . . .. . II I • • • .. • • • • I • .. • • • .. • .. • ~ • • ~ ~ ... ~ , , • I ~ • • ~ ON

Pl ' , . , + ••• ADJUST POWER
~not to exceed the notch)

AT PC S , . _+ • • • • • • • • • • • , • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0N
-._---------- -----------'
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LE FT INTENTIONALLY BLANK
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AlPes FAIL

ALERT

- Uptrim function is checked before each departure.
- Autofealher seq uence is ch ecked before each departu re (ARM ~j ght extl ngu!shes 2.15

seconds after the beginn ing of the test).
- Autofeathering function is checked daily (aHer the last flight of the day).

PROCEDURE

ATPCS FAIL
• II UPTRJM only is failed

MEL procedure (73 - 0ispa!ch wi lh up1rim inoperative) . . . . . . , . . . . . . . . . APPLY

• If AUTOFEATHER only is failed
MEL procedure (61 - Dispatch with autofeather inoperative) . , , APPLY

• " whole AlPeS system is failed (ARM light does not Hlumlnate)
AlPeS . + • ' •• + ••• + •••••••••• + ••••• ' ••••••••••••••••••••• , • OFF

MEL procedure {51 - Dispatch with ATPCS OFF) ., , APPLY

COMMENTS

• If automatic uptrim is faded
Uptrim (ATO) is manuaHy appli ed a priori.

• If autofeather ~s failed
Aperformance penalty is applied because in case of engine fail me atter V1 , the pj lot will
not fea~her ~he affected propeller before 400 It.

• If whole ATPCS system is faHed
The ATPC Ssystem wW be switched OFF. ATO power w~J1 be appli ed and performance
penalty wi II be taken into account.
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IOLE GATE fAIL

ALERT

CONDIHON V}SUAL AURAL
AUlomCltic idle gate system - Me hyht fii3shtng amber SC
failure - IOLE GATE amber light on

CAP
- IOLE GATE FAil amber tight

on pedestal

PROCEDURE
- - --------------,

IDLE GATE FAIL
,------- ----------------1

• In flight

IDLE GATE LEVER , _+ • < •••• PUSH

• At touch down

IOLE GATE LEVER , , PULL

COMMENTS

- In flight. pushing irlle gate iever sets the stop at FI.

- On ground, pulling lh~ lever removes the stop and allows reduclion below FI (GJ and
reverse).

One reason for idle gate fall alert may be i3 problem tn the WOW (wejght on wheel)
system. Other systems may be affected. rleport to maintenance.
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LOW PITCH IN FLT

ALERT

------ - _c_o_No_IT1_0N - --- --1- M-C-lig--ht-flVasIShu+'nAg--La''m'-~be'r'~-" _.
Low pitch detection in flight t

I .- ENG amber light on CAP
- associated LO PHC H amber

hght on center panel

PROCEDURE
_ .. - -----~~---------------

LOW PITCH IN FLT

AURAL
SC

-- ------------l

PL p p • + • • • • .. .. .. • • .. • • • • T • .. • • .. I FI

CL < • I • • • < • , • , • • • • •• FTR then FUEl SO

SINGLE ENG OPERATION PROCEDURE .... , .. < •••••• , • • • • •• APPLY ,1....--___________ _~_ ~ __...J
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R ENG OVER LIMIT_._-_._-

PROCEDURE
r--" --- ---~--------------~'-"--'ll

I PL , , ..E~~ .O:E~:R~I:I:ORESTORE NORMAL VAWEri
• If Tn, NH. NL. stiU OVER AED MARK and if conditions permit

PL ....".. I • + .. • • • II .. I .. I .. • .. • • • • • I • I • .. .. I -t • .. • • FI I

R ~ CL + , < I • • • , , • • I • • • • • • • • • • • • • • FTR then FUEl SO

L__ SI.NGLE ENG_O!ERATI~N P~OCEDURE , · · · · · · • . · APPLY _

COMMENTS

- Red IimHs must nat be det.berateIy exceeded.

- Ch eck pointer and counter to detem,ine timit exceedance and proceeri
accordingly.

.. Over limit condttions and primary engine parameters must be recorded for
maint€ nlmce pUrposes.

If conditions do not permit engine shut down. land as soon as possjble us~ng the
rn in,m UIl1 power reQu~red to sustain safe flight.
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PROP OVER lIMII

PROCEDURE

PROP OVER UMIT
PL ,.,............................... RETARD BELOW 75 %

PEG FAULT PROCEDURE , , APPLY

• If NP remains above 106 %

Note: 106 % allowed to complete a flight without overshooting 75% TO.

If conditions permit

Pl .. . . . . . _. . , . . . . . . . . . . , . . . . . . . . . . . . . . . , .. Ft

CL .. , . , , , . . . . . . . . . . . . . . . . . . . . . . .. FTR then FU EL SO

SINGLE ENG OPERAT)QN PROCEDURE , APPLY

COMMENTS

- Transients in amber sector are normal during engine acceleratlons.

- Red ~jmits must no! be deliberately exceeded.

- Check poinler and counter to determine timtt exceedance and proceed accordingly.

- Over limil conditions and primary engine parameters must be recorded for
mai nl enance purposes.

- If co nditions do not perm It engine shut down, land as soon as possibl e using fhe
min~mum power requl red to sustain safe ftight. Nevertheless NP =106% is allowed
to complete a night.

ENG OIL LQ PR

R ALERT

R
R
R
R
R
A
R

CONDITlON VISUAL AURAL

Oil pressure drops below 40 PSt - MW light flashing red CRC
- associated ENG Oil red light on

CAP and/or
- associated Oil indo warning

light on engIne panel



-») PROCEDUR ES FOLLOWING FAJLURE 2,05.02

P 21
J 500 I

An 72
F.C.O.M. POWER PlANT I I JUL 98

M

ENG OIL LO PR

PROCEDURE

ENG OlllO PR
PL < ••••••••••••••••••••••••••• < •••••• , • • • •• FI

• II both OIL LO PR alert on CAP and local alert are activated
CL .. , , , . . . . . . . . . . . . . . . . . . . . . . . . .. FTR then FUEL SO
S~NGLE ENG OPERATION PROCEDURE ... , ..... , . < •••• < < •••• , • APPLY

• II local alert only Is activated
Cl , , , , . , , . .. FTR TH EN FUEL SO
One engine is shul oft
CL , , , < • < ••••••••••••••••••••••• , FTR

R • II eeAS is activated aller 30 s (normal warning delay)

CL , < ••• < •••••••••••••••••••••••••••••• , •• FUEL SO

ENG RESTART IN FLT PROCEDURE APPLY

• If not

CL , , , , FUEL SO

SINGLE ENG OPERATION PROCEDURE . , .. , < , ••• , , < •• APPLY

• If 01110 PR alerl only on CAP js activaled
DISREGARD
INFORM MAINTENANCE
~.. When single engine operation is required monitor the propeller speed of the

feathered engine. If NP > 10% :
- increase the approach speed by 10 knots.

COMMENTS:
- Engine oil 'ow pressure is identified thanks to two low pressure deteclors :

. Ihe first one is con nected to the CCAS IMW tCRCt ENG 01 L red It on CAP)

. the second one is connected to the local alert (analogic oil low pressure ind -+

associated red lighi).
- If CCAS only is activated, alert must be disregarded, oil press local alert indication

must be constantly monitored during flight.
- If local alar1 only is activated and provided ENG 01 L low pressure alerl on CCAS is

checked operative. twin engine operation should be resumed.
A

- NP> 10% after ashut off procedu re may ind icale an incorn plete feathertng. In 1his case
approach speed is increased 10 compensate the extra drag of the rncompletely
feathered propeller.
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ENG all TEMP HI-_.-

PROCEDURE

ENG OIL TEMP HI
1--------- --- --------------1

• Oll TEMP botween 125 and 1400 C

Oil TEMP tHld PRESS ,., ... + •••••••••••••• , ••••• MONITOR

Notes.. 1. ff OIL TEMP rise foflows PL reduction advandng PL may
reducf! OIL TEMP.

2_ " OiL TEMP rise occurs in steady state conditions, a power
reduction should permit a reduction in OiL TEMP.

• 0It TEMP betw8en 125 to 1400 C fOI mora th an 20 minutes

PL rcrluced at minimum possible power.

CAUT!ON: Flight plan must be rescheduled to mintmize engine
O~rctll ng time in these abnorma~ condi1 ions,

• O'L TEMP above 1400 C
Pl ...,....,......,....,.....,.,..........,..... Fl

CL ..,......,.. + • • • • • • • • + • • • • + • • + • + , + FTR Ihen f UEl SO

51 NGlE ENG OPERATION PROCEDURE . . . . . . . , . . . . . . . . . • . + APPLY
L _

---~------~_._--

COMMENTS

. Normar steady oil temperature is in the range 71/9g cC.
- Increased power settirl 9 may reduce the OIL TEMP due to the increase of fuel flow

across the fuel/oil heat exchanger.
It an 01 LTEM Prise occu rs in ste~dy state condi1ion a failure of the oil cooJer flap may
be suspected, if no other engine malfuncti on is noted. In this case reducing power
may limit tempemturc excurs~on,

ENG Oil TEMP lO
._~---~-

PROCEDURE
-- .- .._-----_._--- -----

ENG OIL TEMP LO
-_.- --.- -- ----------------1

• Qll TEMP below 45° C
Increase engine power if icing conditions are expected or present.

I.....-...~-
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FUEL ABNORM TEMP

PROCEDURE,-------- ----

FUEL ABNORM TEMP

• TOO HIGH (> 5lr C}

Avoi d rapid throttle movement

Monitor oil temperature and other engine parameters

• TOO LOW « O~ C)

Use anti icing addilive for next refueling if repai r cann Q.\ be accomp~lshed.
-----------_._-------- --- - _. - .- .

COMMENTS

Fu et is heated through a FUEl./O~L heat exchanger, Increas(ng fu el f~ow may redu ce
fuel temper~ture,

- Rapide throttl e movement with high temperature fuel may cause surge or name out

- In case of too low temperature, anti icing additive is needed to prevent tee formation
in the fuel supply system. Rccord it in the maintenance book.
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FUEL CLOG

ALERT

- - - - ._-----~-----.--------~---------.-----

CON OITION ViSUAL
I----~-----------II----------_._---- -

Clogging of the fitter - Me light r1ashing ilmber
associated with HP pump - ENG amber Itght on CAP

- associated FU EL CLOG
am ber light on main panel

AURAL
- --- .-

sc

PROCEDURE
r -
j
1""---------

FUEL CLOG

• It only one light is illuminated

Associated ENGJNE PARAMETERS ,.... + • • • • • , • • • • • • • MON ITOR

I • It both lights arB illuminated

ENGINES PARAMETERS , + • + • + •••••• MONlTOR
I

l ·After next landing

MAINTENANCE ACTION .... + ••••• _ ••••• + . __ • _ •• REQUIRED
~-~-

COMMENTS

• If onlV Doe liyht iUurninatt!s, the crew may continue the fli ght or series of Uighl
monitoring associated engine parameters.
Maintenance will perform act~on on the fitter at the mainlenance base.

• Jf both Ijghts are iUuminated, the maintenance action has to be performed at the nexl
stop.
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CONDiTION VISUAL AURAL

Propoeller brake not
locked in full locked or in
full rei eased pos~tion

a) ~ without actfon on ... MW tight flashing red
PROP BRAKE sw - PROP BRK red right on CAP CRe

- UNLK red light on overhead
panel

b) - after acrion on PROP - UNlK red light on overhead
BRAKE sW panel then after 30 5

CRG
- MW +PROP BRK red light

on CAP

PROCEDURE

PROP BRK UNLK

• On ground
CL 2 _. ' . _. _. + ••••••••••• , •• _ •• + ••••• + ••• + •• ' ••••••• _ • , •• FUEL SO
PROP BRK UNLOCKING (Eng 2 stopped) PROCEDURE , ..... ,." ... , APPLY

• In flight

CONTINU E NORMAL OPERATION

ENG 2 PARAMETERS ... , .. ,. + • __ • + ••••• + •••••••••••• ' • _ • + MONITOR

• After Ianding

CL 2 . , , , + •••• + ••••••• ' •••• , ••••• FUEL SO

MAINTENANCE ACTION REQUIRED
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PROP BRAKE ~~LOCKING (ENG_~_~~_~p~ed)

PROCEDURE

1-- p~OP BRAKE !J_NLOC_KING (ENG 2 stopped)

• If DC and AC GPU's afe not availabkl

ENG 1 , .. , . , ' , _ , , , , , ••...•... START

LH CL , . , . . , , " ..,..."...".,.,....,.......,. AUTO

• When READY hght illuminates on Prop brake control panel

PROP BRK , . , . _ , . , •.................. , .. , .. , .. OFF

UNLK LT .. , , ... , ...........• _, , . CHECKED EXTINGUISHED

PROP BRK PWR SPlY C/B , , ,., PULL

PROP OAK fC~_P al~I1J

ALERT

CONDIT~ON VISUAL AURAL
PropeUer brake not locked in fuJi (Refer to PROP BR K UNlK eRe
locked or in full released position proc€dure~

or

Propetlor brake engaged itnd _. MW fight flashing red eRe
GUST LOCK released - PROP BRK red liyht on CAP

PROP BRK (CAP alert)
- -_.._-~

I
l..----__

• Associated with local UNlK alert

PRO PBRK UNLK procedure , ' APPLY

• On groun d, without local UN LK alert

• If not associated witfJ GUST LOCK release

PROP BRK UNLK procedure .. , , .. , , .. , APPLY

• If assQciated with GUST LOCK r8~8ase

According to operational situation

- PROP BRAKE , , , , , OFF

All PROP BR AKE lights . . , . . . . . . . . , . . . . . check extinguished

1---

or
GUST LOCK , ......•.. , , , • , ..• , . , .. , . ON
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AA

INCORRECT TQ INDiCAIlO.N

PROCEDURE

INCORRECT TQ INDICATION

• Intermittent fluctuations or unrealistic steady indieaUc n

AlPes ~ . oj oj oj + .. " • oj oj + to + .. to • oj ". OFF
NH ! NP on affected engine ' + •• , •• + • • • • • • • • • • • •• ADJUST TO VAUD ENG

• ~l•••1l indication on the digital counter

Avoid sudden Pl movements

COMMENTS

- AFU provrdes TO indicahon to the cockpIt intruments. (needle).

- Untimely TQ indication drop {asti ng more than 2. 15 S wllI induce an AlP CS sequence if
AlPeS was already armed.

~ Wi!h engtne at high power, a spurious AlPeS sequence would provoke an automatfc
feathering and a very significant overtorque deselecting AlPeS will avoid such a
passi bHi1y.

- With no reliable TO fndication I engine power manito ri ng is ass ured 0n the affected
engine lhrough NH / NP indications.
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F.e.O.M. POWER PLANT JUN 97

PEe SGL

ALERT

CONDllJON VISUAL AURAL

Anomaly dctcct~on or~ ~ SG Lamber light iUuminated - Nil-
E:!ither PEe channet on centrdl panel

PROCEDURE
------- - - ----------,

PEe 1 (2) SGL CH
l Do not reset PEG in nlY hI.
! No speci al crew acttoo ; antidpale a PEe FAULT at ~anding,
l __~aintenance is required.

COMMENTS

- In case of PEG FAU LT at landtng :
Do not set PLs be10w H before nose wheel is on ground.

. Do not use reverse on affected engine.
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1OlD I
1\R72
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F.e.O.M. POWER PLANT 1 I JUL 00
M

PEe 1 (2) FAULT

ALERT

CONDITION VISUAL AURAL

Anomaly on both PEe - Me light flashing amber SC
channels ~ ENG amber light on CAP

~ Associated FAULT light on
central panel

PROCEDURE

PEe 1 (2) FAULT
• Short final approach (below 400 ft RAl :

R IGO AROUND PROCEDURE , APPLY I
• Then, above 400 fl :

Cl (affected) .. , , , , .. 1000VRD
PEe (affected) , , .. _ _ , .. , . , , , RESET
• If successful

CL (affectedI , , , .. _, " AUTO
• "unsuccessful

PEe (affected) " , OFF
Avoid sudden PL movements
Reverse is not available on affected engine - Taxi on both englnes

• Other tIIght phases
CL (affected) , _ , , , , .. 100 OVRD
PEG (affectedI ' , , , , , . . . . RESET
• "successful

CL (affected) , .. , .. _ _.. , , , , AUTO
• If unsuccessful

PEG (affected) ., " OFF
Avoid sudden Pl movements
Reverse is nor ava,lable on affected engine - Taxi on both engtnes

COMMENTS
- Expect NP blocked at 102.5 % (overspeed stop}

Do not set PLs below FI before nose wheel is on ground.
Reverse is not available because the secondary low pitch stop retraction soleno'id is
disabled that forbids the blades to go below the low pilch prorection.
When the PEG is deenerglzed aNP cancel signal is sent to the EEC to cancel the EEC
NP governing mode (that controls the NP speed at 850 rpm) on ground.
ACW may be lost if NPdrops below 65.5 % on lhe affected engine.
Cl is set to OVRD to minimize NP transient when PEC is switched OFF/RESET.
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VJ.

ONE PROPELLER REMAINING AT NP 100 % AFTER CLB PWR SELECTION

CL (BOTH) <+ , • _ •• " •• , , ••••••••••••••• , •••••••••••••••••••• 100 OVRD

• If requi red, manually set CLa torque an affected engine.
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F.e.O.M. FUEL I I JUL 98
AA.

.FEE.D LO .fB

ALERT

CONDJTION VISUAL AURAL
Engi ne feed low pressure - Me light flashi ng am tier SC
(below 300 mbar/4 PSI) - FUE l amber light on CAP

- associated FE ED LO PR
I am ber light on overhead
I panel.

PROCEDURE

FEED LO PR
PUMP associated , , , .. , . . . . . . . . CONFIRM 0 N

ENGINE associated .. ,.,., , , Monitor for possible run down

• It engine runs down or if fuel quantrly decreases significantly.

Pl , .. , . , , .. , , , , . _. , _.. , FI

CL .. __ . _.. . _.. , , _ , . . .. FTR then FUEL SO

PUMP associated .. , , , , , .. _. _.. , , _ ' OFF

FIRE HANDLE ... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. PULL

51 NG LE ENG OPEAATlON PROCEDURE .... ,. - ... - . . . . . . . . . . APPLY

A CAUTtON. : Do not open X FEED valve

COMMENTS

- The illum;naHon of FEED LO PR light associated with PUMP RUN light jdentifies a
LEAK in the fuel Iine which may lead to engine rundown.

- If engine runs down or if f~el quanlity decreases signiftcanlly~ affected line must be
R isolated by selecting the pump OFF and by dosing the fuel shut-off valve,

- If PUMP RUN does not iUumlnate. pump sysiem may be defectlve and a X FEED
attempt may be performeo. in order to restore engi ne suppl y Max tue~ unbalance has
lo be considered.
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fljEL LQ lVl

ALERT

CONDITION VISUAL AURAL I
Fuel1ank low level - Me light flashing amber SC
(betow 160 kg/352 Ibs) - FUEL amber ~ight on CAP

~ associated LO LVL amher
light on FUEL QTY ind.

PROCEDURE

FUEL LO LVL
AVOID EXCESStVE AIRCRAFT AITITUOES

COMMENTS

-- Excessive aircraf1 athtudes must be avoided to prevent pump unprimi ng.

- It is considered as bas ic 3frmanship to use X FEED as req uired when possible.
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DC G£N fAULT

ALERT

CONDITION VISUAL AURAL

One DC genen~tion channel - Me ligh1 flashing amber SC
inoperative - ElEC amber light on CAP

- associated DC GEN FAU LT
amber light on overhead
panel

PROCEDURE

R

DC GEN FAULT
~-_.. -~ _.- -

DC GEN aUccted .. > • • • • • • • • • , , , • • • • • • • • • • • • , • • • • • • , , • OFF

• If OAT exceeds ISA + 25

MAX FL. . . . . . . . . . , , , . . . . . . . , . . , . , . , . . . , . . . > • • + + . 200

TAXI ON BOTH ENGINES
------------ - -- -

COMMENTS

. a is possibfc to try a reset bV selecting the DC GEN ON again. If unsuccessful. leave
DC GEN OFF.

- lr OAT exceeds ISA -+ 25, th e maximum allowed night level is Fl 200 due to
ventilation problem of the remain.ng DC generator.
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DC BUS 1 OFF

ALERT

CONDITION VlSUAL AURAL
- - - - _. - - -

DC auS 1 not supplied - Me flashing amber - sc -
(short circuit protection) - ElEC amber ti ght on CAP

- DC GEN 1 FAULT. associated
DC BUS OF~ INV 1 FAULT.
SVCE and UTLY BUS SHED
amber hght on overhead panel

PROCEDURE

DC BUS 1 OFF
f------------.- - ..~--------------________i

DC GEN 1 .............,........................... OFF

PF _. . __, . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . eM 2

MAN RATE knob . . . __, , . . . . . . . . . . , . . . . . , . . . . . . ' . . . 9 o'clock

CAB PR ESS MO DE SEL . , . . . , . . . . . . . . . . . . ' . . , . . . , . . . . . . MAN

Affected equipm ent _ , . . . OFF
BUS EQPT LIST , , , CHECK

• At touch down

IDLE GATE LEVER ..,.,. _. . . . , . . . . . . . . . . , . . . . . . . . . . PU Ll

COMMENTS

R
- eM 1 completely toses hi:;. panel. except the EAD I.

- 0CSVCEand UTlY auS pb may be maintained ON with SH EO iIIumin alfld in order to
keep DC UTLY BUS 2 on hne.

- Stick pusher is lost.

- CAPT ~Lick ~hi:Jkef channel is lost.
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AA

DC BUS 2 OFF

ALERT

R
CONDITJON -I VISUAL AURAL

DC BUS 2 not supplied - Me Rashing amber SC
(short circuit protectjon~ - DC GEN 2 FAULT, associated

DC BUS OFF, INV 2 FAULT.
SVCE and UTlY BUS SHED
amber light on overhead paneL

. - -

PROCEDURE

DC BUS 2 OFF
DC GEN Z .......................,.......... + • • • • • + OFF

PF ,. r _ r , ~ .. " eM 1

VHF 1 _..' + • • • , , • • • • + • + • • • • , • • , , • • • • • • • • • • • , • ., SELECT

Affected equtpment +...... +. . . . . . . . . , . . . . . . . . . . . , . . . . . OF F

ADC sw ...,...,....,.. + • • • • • • ' • • • • • • • • • • , • • set to J\DC 1

BUS EOPT LIST ...,...,........ + , • • • • • • • • • • • • , • • • • • CHECK

• Before descent

PAX tNSTAUCTIONS •.................. + ••••• , •••• USE PA

TAXI ON BOTH ENGINES
1
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COMMENTS

-- eM 1 is pilot flying due to complete los.s of FlO panel.

- ATC communi cati oos mus t be performed with VHF 1 due to loss of VHF2.

- DC SVCE and UTLY BUS pb may be maintained ON with SHED illuminated in order to
keep DC UTlY BUS 1 and DC SVCE BUS on rine.

~ Before descent the cockpit crew must use public address to request « FASTEN SEAT
BELTS .I> and ~( NO SMOKING ,~ due to loss of sign indications.

- FlO SllCk shaker channul is fost.
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_DC EMERJU,IS OFf
ALERT

CONDITION VISUAL AURAL
DC EMER BUS no longer - Me light flashing amber SC
supplied - CAP alerts

- TQ indications ~oss

- VHF1 loss
- STBY horizon loss
- ADC FAULT light loss

PROCEDURE

DC EMER BUS OFF

LEAVE AND AVOID ICING CONDITIONS

DESCEND TOWARD FL 1OO/M EA

STBY PITCH TRIM. , , .. , USED AS REQUIRED

ADC SW .... ,... __ . . _ _. . ... , _.. Set to ADC2

HYD XFE ED , , .. + • _ • , ••• + ' ••••• , • • • • • • • • • • • • • • • • • • • • • • • , • • •• ON
• II ice accretion builds up on airframe

DE ICiNG MODE SEL FAULT PROCEDURE , , APPLY
PROPELLERS ANTI ICING FAULT PROCEDURE , APPLY
HORNS ANTI tCING FAULT PROCEDURE , , , APPLY

R
• Before ~anding

NfW STEERING , + - ••• + , • •• OFF
ANTI SKID .. ,.........."..... OFF
ANTI SK'D FAULT PROCEDURE , , APPLY

• Aller landing
D~FFERENTIAl BRAKING _.. , , , , , , , , . , .. -. USE
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COMMENTS

R

- ACW powered blue hydraulic pump is lost. HYD X FEED must be se'ecled to open
posit ion to pressurize blue hydrauHc circuit.

- TO indlcaUons are lost: PLs must be set in the notch and engines monitoring must
be performed wit h fuel flow indications.

~ Normal pitch trim is lost use stand by pitch lrim.
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F.e.a.M. ELECTRICAL SYSTEM I I DEC 96
M

CHG FAULT

ALERT

CON[)ITlON VISUAL AURAl
Incipient batlery thermal - Me light flashing HmbUf SC
runaway or change contactor - ELEC amber light on CAP
failure. - (jssocii:Jled CHG FAULT amber

light on overllead panel

PROCEDURE

r' CHG FAULT
[ CHG associat.ed -:- .. - .~ < ~ •••• .- •• ~-.-.-.-.-.-,-.-.-.-.-••-.-.-.--.-,-.-.-.-.-O-F-F-

COMMENTS
- The associated ballery is no longer chEuged.

~ArrEAY(IE~) DISCH~,RGE ~N FLI~HT

ALERT

CONDITION VISUAL AURAL
BCluery(ies) discharge in flight - Me Iigh l flashing amber SC
(but DC main sources available~ - ELEC i:lmber light on CAP

- Left and/or right arrow~s)

amber lighHsl on overhead
panel

PROCEDURE
r-- '~----

l- BATIERYUES) ,DISCHARGE IN_FL_IG_HT _
I ENG START rotary sejeclor .. , , , , . CHECK OfF

l-If bat1ery{iesl still discharging

LAND ASAP

COMMENTS
Alarm (Me 1 SC +- flEe on CAP) is controlled by MFC 1B or 2B und is inhibited:
- on grounrl

on BAT OVRO position
in DUAL OC GEN lOSS
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DUAL CHG LOSS

ALERT

R

CONDITION V1SUAl AURAL

MFe failure leading to du aJ - Me flashing amber NONE
battery charge contactors loss - ElEC amber light on CAP

~ both green arrows
illuminated on overhead
panel

PROCEDURE
.......------------ --~~_._-~ _.~ -- ~~~----------,

DUAL CHG LOSS
-- - ~-----------------.j

MFC modules , , . ONE AT A TIME OFF/RESET

• If u..su ccessful
LAND ASAP
If conditions permit. minimize use of VHF1

- - -- -_._--------------------

COMMENTS

This case should onlv occur following a MFe software failure.



-w PROCEDURES fOLLOWING FAILURE 2.05.04

tJ:f72
P 9 001

F.e.a.M. ELECTRICAl SYSTEM JlJN 95
"JIo

R DC SVCE and UTlV BUS SHED

ALERT

CONonfON VISUAL AURAL

One UTLY BUS automatically - Me hght flashing amb~r SC
shed tlrter a source overload flEe amber Hght on CAP

- SVCE and UTlY BUS SH ED
amber light on overhead
panel

COMMENTS

- Swttch~ny OFF DC SVCE and UTLY BUS pb will:
R . confirm automatic shedding of affected UTLY BUS

- and -
R . shut oft the non affected UTLY BUS arid lhe DC SVCE BUS;

it is crew decision to selec1 related pb OFF or not.
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INV FAULT

ALERT

CONDITION V'SUAL AURAL ~
Under/over voHage at INV output - Me flashing amber SC

~ ELEe amber light on CAP
~ Associated tNV FAULT amber

lighl on overhead panel.

PROCEDURE

INV FAULT

NO SPECfFIC ACTION IN FLIGHT

COMMENTS

- In case of inventer fail ure after 10 seC'1 the AC BTC is autom atically closed causin 9the
affected AC BUS and AC STaV BUS to be supplied from the remaining inverter.
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M

~

ALERT

CONDITION V~SUAl AURAL
AC BUS 1 not supplied - Me ~hr flaShin~ amber SC
(short circuit protechon) - Elf amber ~ t on CAP

- associated IN FAULT and
BUS OFF amber light on
overhead panel

PROCEDURE

AC BUS 1 OFF

NQte : Wa;t for 10 sec in order to confirm the failure.

DC BTC + •••••••• - - ••• - ••• -

• If unsuccessfu~

BUS EQUIPMENT LIST CHECK

COMMENTS

R - The DC BTC pb controls also the AC BTC. The reset of this pb may help to recover 1he
affected AC BUS.

- In case of invener fai~ure. the AC BUS 1 OFF light H1uminates during 10 sec. through
1he BTA temporjzing, then extlngujshes. The AC BUS 1is now available. An AC BUS 1
failure is etfecHve as soor. as the light stays ON after 10 sec.
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F.e.O.M. ELECTRICAL SYSTEM JUN 97
~

AC BUS 2 QFE

ALERT

CON DiTtON vrSUAl AURAL
AC BUS 2 not supplied - Me ~ht flashin~ ambef SC
(short circuit protection} - ElE amber ~ l on CAP

- associated IN FAULT and
BUS OFF amber Hght on
overhead panel

PROCEDURE

AC BUS 2 OFF

Note: Wait for 10 sec. in orde, to confirm the farlure.

DC BTC " .. , , , .. ISOL then ON

• If unsuccesstu'

PF ",.,., , , _ '. CM1

BUS EQUIPMENT UST , , _ _, . _.. , CHECK

COMMENTS

- The DC BTC pb also controls the AC BTC. The reset of this pb may help to recover
the affected AC BUS.

- eM 1is pilot flying due 10 loss of ASI 1 VSI, Ammeter on FlO panel.

- In case of ~nverter faIlure, lhe AC BUS 2 OFF light illuminates during 10 sec. ~nrough

the BTA temporizing, then extlngu;snes. The AC BUS 2 is now available. An AC BUS 2
faiture is eHective as soon as the light stays ON after 10 sec.
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ACW (IDiFAU.LT

ALERT

CONDIT!ON VISUAL AURAL

One ACW generator channel - Me light ~ashing amber SC
inoperative .. ElEC amber light on CAP

.. associated ACW GEN FAULT
amber tight on overhead panel

PROCEDURE

ACW GEN FAULT

ACWGEN aftected ..,.................,.........,... - . . . . . . ., 0 FF

R LEAVE AN 0 AVOlD ICJNG CONDlTl ON S

TAXI ON BOTH ENGINES

COMMENTS

- It is posslble to try a reset by se~ecting the ACW GEN ON a~ain. If unsuccessful leave
ACW GEN OFF.
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ACW BUS 1 OFF

ALERT

CONonlON VISUAL AURAL
ACW BUS 1 not supplied - Me Ifght flashing amber SC
(short circuit protection) - ELEC amber light on CAP

- ACW GEN 1 FAULT and
associated ACW BUS OFF
amber light on overhead panel

PROCEDURE

ACW BUS 1 OFF

ACW GEN 1 - < , ••••••••••• , ••••• , •••••••••• < •• OFF

LEAVE AND AVOID lCING CONDnlONS

Affected equipment .. , , , ",.... OFF

CAPT AIRSPEED JND ,. . .. , ,......... MONITOR

HYD X FEED _ _ - 0 ••••••••••••• , ••••••• , • • • • •• ON

BUS EQPT LIST .. < •• , •••••••••••••••••••••••• ,........... CHECK

ADC DISAGREEMENT PAOCEDURE , APPLY

COMMENTS

- Monitor CAPT airspeed in,j. for erroneous indications due to ross of associated pitot
heating.

- Blue hydraultc system users are supplied by the green hydraL lie system after hydraulic
crossfeed has been opene-d.
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ACW BUS 2 OFF

ALERT

CONmTION VISUAL AURAL

ACW BUS 2 not supplied - Me light flashing amber SC
(short circuit protection) - ELEC amber lighl on CAP

- ACW GEN 2 FAULT and
associated ACW BUS OFF
amber light on overhead panel

PROCEDURE

ACW BUS 2 OFF

ACW GEN 2 , , 0 0 , 0 • 0 •• 0 0 •• _ •••••••••• _ •••••••• _ ••• T , •••••• -. OFF

LEAVE AN 0 AVOID IC~NG CONDITIONS

Affected equjpment ..... 0 ••••• 0 0 0 0 • , 0 0 •• 0 0 0 •• 0 0 •• 0 0 • + , _ • • • • • •• OFF

FlO AIASPE ED INO .. ,. 0 ••• , • 0 0 - + + ••••• , 0 0 •• 0 0 •• 0 0 0 • , • 0 •• MONITOR

HYO X FEED . _. ' .. , . , 0 0 , ••• 0 0 ••••• , • , • _ ••• 0 0 •• 0 0 • 0 • 0 0 , •• 0 0 0 0 ON

BU S EQPT LIST , T ••••• - , ••••••• , •• _ , • • • • • • •• CHECK

ADC DISAGREEM ENT PROCEDURE .. 0 0 •• , • 0 0 , • 0 0 , • 0 0 • 0 0 0 0 0 • 0 0 0 APPLY

TAXI ON BOTH ENGIN ES

COMMENTS

- Monitor FlO a~rspeed ind, for erroneous lndications due to loss of associated pitot
heating.

- Green hydraulicsystem users are supplied by the blue hydraulic system after hydrau lie
crossleed has be en opened.
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ACW TOTAL lOSS
ALERT

CONDITlON VISUAL AURAL

ACW total loss ~ Me light fl(jshing amber Sc
- ELEe amber light on CAP
- Bolh ACW GEN FAUlT hghlS

and both ACW BUS OFf
amber LTS on overhead panel

PROCEDURE
r-----~--------

ACW TOTAL LOSS
ACW GE N both OFF
HYD X FEED ........•..................• , CHECK OFF

R LEAVE AND AVOID ICING CONDITIONS
Arfected equipment .,...,....,..................,..... OFF
CAPT ilno flO AIRSPEED INOS MONITOR
MAIN HYD PUMPS OFF

LANDING GEAR EXT/RET } , .. LOST
NORM BRAKE

LArJDlNG DISTANCE .. _ , _.. MULTlPlY BY 1.5
BUS EQPT LIST .. "..,........,........."......... CHECK
• Before landing.

lIG LEVER . , . , . . . . . , . . . , . . . . . . . . . ' .. , . . . . , . . . , . DOWN
BLUE PRESSURE , . , •.. _ , CHECK
HAPS , . . . . . . . . _. . . , , , . . . . . . . , . . . . , . . . , . . . . As requ ired
UG GRAVllY EXTENSION PRGe , ,... APPLY

• After touchdown

USE FULL REVERSE IF NECESSARY
BRK HANDLE , , .. ,. EMER as required
TAXI ON BOTH ENGINES

'------..-,~~----------------- ---_.- -------'

COMMENTS
- Monitor CA PT and FjO ~rspeed inds for erroneous indications due to loss of

associated pi tot hetlling. STBY instruments will be used as a reference.
- The HYO AUX PUMP allows flaps extension, maintains the nosewheel steering and

powers the emergency brake accumulator.
. If a go aroond has 10 be performed :

· landing gel:lr wHi not retract.
· flaps will retract wtth a lower speed 'than normal due to DC AUX PUMP size.

- lOG DlST is multlplied bV 15 due to loss of normal braking.
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BUS EnPT LIST

R

ElL.:S ~AILUFIES
!lilT nN~Y

Ar.W A\lII.lLABI F

~'r'S
STB~... DC 8US AC BUS fJ,CW BlIS STBY SIB'!'ElUS 8AS:C BlS BI.JSlAC +

" U'IllJV OVAlJ1 2 I 2 DC}
,

"- : I 2

AflllS fI'l iI'/." #~

LOST l.J'ST LOST

ASI1VS' I / (} CArT FiG aCITH fiO
ALII LOST LOST LOST lOST LOST

fIl OlfTf'Ul fi2 Br.tTI; Ii7.,/IOC Ii?
LO~T LOS1 InST I.~T 10<;T

rHS, IO!] In HaT 1\ B~Tf< lia:H
lOS~ IIJSi lCST LOST LGST

VOl': ILS i 112 Nl ~2 BDTfl ft.'-
N E:AOI SGIJ LOST LOSl leST LnST LCST
A
V n\n #1 In

I:l~T I nsl lCSTLUST 10$;
I
L ADr *2 II/. 1J2 BOTH #i
r WST tOST Lt.">T LOST LCST

(;PWS .us; LOST LOST UST tCST

!1ADMI _OST L(}ST lOST USl lOST

flAlJl'j AL: ,OSI LOST L~ST leST

TN" .. TAT ' LOST lOS'" LOSTShI

RMI
;VI HI III III 30TH ,;\'1

LfJSI LOST L!:lST LCSf i.'Jsr LOST

ar.1tCA L)S,

A f,f(;S ,OST LC~T ~J~, lCST
f COMFITP'
C
$ MCS AD'J LeST [CSo tJS-:- LOS"i

IIW 112 Ii~ II~ .. ~
~CST LL:'.>l L{)SI LCS I

C
I) H~ ~Jsr LCST
rot.

~:t
#? .iI2 112 # •
~osr LCST lOST LOST

C
,,",JO[ .a11'/ A\IlBc~ AMBER A.MBERC

A c'::M tCS, AlERTS M~flTS A~EA,S.. LOST DST LOSTS

MAIr.. 9llJ( GflW,J BDTfl
":JMf'$ _DST LOST LDSl

I.i....X flUr,,]P lOS, lCS.r WST lOST

H PRE,S I~[} LOST nSf
y
0 USl

fLAf'S LOST X wsr
Ftl:J

xm[}
LOST l)Sr

VAlV~

AUTO ERECT LOST ON AHRS 1
-u- > Amber lights of CAP are lost except MFC. PRKG BRK, MAINT PNl



-»} PROCEDURES FOLLOWING FAILURE 2.05.04

l 100 IP18
~72

1 1JUL 96F.e.O.M. ELECTRICAL SYSTEM
M

BU S EQPT LIST

R

R

BUS FAILURES
!lAT ONLY

(ACW AV"llMlL.f:)

firS [JoG BUS AC BUS SIBV !lew BUS... BTBY Slav!iUS
aASlC BUS BUS(,&.C.

1 2 I :2 Del l 2 ~ I :? UfIIDV OYflD

F STIUt; PlJSHlrt LOST LOST WSl LOST
L
T

C
SriCK SIiAKER LOSl LOST lOST

r
l TRIM INO LOST

VG HfT LOST . LOS! LOST
L
I l;:J ~x 1 HlEH l'.MI:H EI.la1
G ONl '( . - ON~Y

d L'G riGS QVHD MA~N QVH[) OOlH Q'/Hll

" If'lD PAN~l F'ANrl PMF.l LOST P,\NEL
,j

10$1 LOST tOST LOST
El NHISll.ID LOST INB
fl LOST 1~8

K lJINO/I','G l R 80TH lOST
lJGI11S LOST tOST LOST

TAXi liND LOST LOST LOST LOST LOST
rOUGH rs

p fF 'fU lOll T i '} BOTH BOTH aoTH
N ~r\(J P ~(l~ r 10S1 LOST LOsr lOST
Il fOI

p Al.JlOlDlf J o::;r LOST LOST LOSI
GATE

L IDlE GAIl:
1\ F,'II INll LOS]
N PROP SRK LOST LOSTT

Fli;;.CU1C fA~
, 1 BOTH BOTH BOTIi

A
LOST LOST LOST LOST lOST

elf ED ( PACKS l08T LOST
I AUTO AUTO AUTO Aura
A PR!:SSU I.OS1 LOST LOST lOST

ICE DEI ECrOR LOsr
& &

ROO Afl
HOAfJS LEL£V AEl£V BotH

ANTlIGE LOST LOST lOST

I PROP Pt P2 LOST
C A~TIICE LOST LOST
E

WIPERS I" i 0 FiO eon~ BOTH
a LOST LOST LOST LOST
I'l MAIN
d I,'/jNDOW l Fl BOlli

HTG FFlON frlONf l.OST
fI SIDF f LOST
A wit-mow l J.l LOST BOTH 001H BOTti
I HTa LOST LOST lOST lOST LOST
N

~ 10 CAPT
CAJ>T PlTOT .
PITOl ALPHA f to

F'FlOB~ Hl'G ALPHA r...r TAT
fl TAT LOST LOST

CAPT flO lOST All A.ll ALL
STAIICS STaY wsr LOST LOST lOSt
POATS IQST

hyd green pump lost; use cross feed.
Using hyd X feed when only DC hydraulic pump is availabre is nol recommended.



l-
••••••• , ••• , ••••••••••••• + • - LOST

-w PROCEDURES FOLLOWING FAILURE 2.05.05

I 001 tP1
1\R72
F.e.a.M. HYDRAULIC I I JUN 97

M

HYD TK tOMPT LO LEVEL

ALERT

CONDITION VtSUAL AURAL
Tank compartmen~ fluid quantify - Me light flaShin~ amber. SC
be~ow 2,5 I 10,67 US gal) - HYD amber ~h on CAP.

- associated L LVL amber
light on overhead pane-I.

- associated La PR It on MAIN
PUMP pb on overhead panel.

PROCEDURE

HYD TK COMPT LO LEVEL

PUMP(s) assoc~ated _.. + ••••••••• , , ••••• , •••• , •••••••••••••••• OFF

• BLU E SYSTEM AFFECTED

AUXILIARY PUMP " .... " __ , ..... __ , __ ... _.. , OFF (CONFIRMED}

FLAPS ..,

SPOILERS

NOSE WHE EL STEER ING

PROP BRK

EMER AND PARK BRK , _, ON ACCU ONLY

REDUCED FLAPS LOG PAOe (Flaps 0) + •••• , ' ••• , ••••• , •• APPLY

TAX! ON BOTH ENGINES

• GREEN SYSTEM AFFECTED

~~~i'l:R~EAR EXTIRET} , ... , , ... , , , , , , , , , , , , , , ... , ..... LOST

LDG 018T FLAPS 30 , - , .. , , , . MULTIPLY BY 1.5

UG GRAVITY EXTENStON PRGe _ APPLY

• After touchdown :

USE FULL REVERSE IF NECESSARY

BRK HANDLE ., , T •• T • •• EM ERGE NCY AS REQUIRED

TAXI ON BOTH £NGINES



-w PROCEDURES FOLLOWING FAILURE 2.05.05

P2 001
1J'I.72

F,C.O.M. HYDRAUUC JUN 97
M

COMMENTS

- In case of LQ LEVEL, X feed rema~ns closed and X FEED valve operation is
automatical~y in hibited.

- Hblue system is aHected ~

· flaps
· nose wheel steer; ng
· pro pell er brake
· spoilers

are lost.
The landing distance is increased due to loss of fj aps. For emergency/parking brake I

the brake aCClJm uIator allows at least six appiications of braking force at full braking
pressure.

- Hgreen system is affectad :
· norm al Drak ing
· landing 9ear normal extension/ret raction

are losi.
The landing distance ~s increased due to loss of normal braking. If a go around has
to be performed, landing gear will not retract.



--w PROC EDU RES FOLLOWING FAILURE 2.05.05

P3 001
J\R72
F.e.O.M. HYDRAULIC JUN 97

M

HYD LQ PRJHY~OVHT

ALERT

CONDITION VISUAL AURAL

Pump delivery pressure below - Me light nashin~ amber. SC
1500 PSI (103,5 bar) - HYD amber ligh on CAP.

associated pump LO PR amber
ligh1 on oyerhead panel.

Pump case drain rine - Me light flaShin~ amber. se
ternperature above 121 'C - HYD amber li~h on CAP,
(250· F) assoda1ed a HT amber Ifgh1

on overhead panel.

PROCEDURE

HYD LO PR/HYD OVHT

PU MP affected , , , ,.. OFF

X FEED , , ,.... ON

COMMENTS

- Failed syslem users are supplied by the non affected pump when opening the cross
feed.

~ In case of OVHT, an attempt !o restore the system may be performed after OVHT a~ert

has extinguished.



-w PROCEDURES FOLLOWING FAILURE 2.05.05

P4 001
~72

F.C.O.M. HYDRAULIC I JUN 97
I\A

BOTH MAIN HYD PUMPS LOSS

PROCEDURE

BOTH MAIN HYD PUMPS LOSS

MAfN PUMPS . , , , ' . . . . . . . . .. OFF

X FEED . _. , , , . , , , , , , CHECK OFF

SPOILERS ~ FLAPS (~f UG lever UP) . - , .. , , - . , , . . . .. LOST

lANDING GEAR EXT/RET , , , LOST

NORM BRK , .. , .. , " , , , ,..... LOST

LOG DI8T FLAPS 30 . . _. , . . . . . , . . . . . . . . . . . . . . . , . . , ' _. MULTI PLY BY 1.5

• Before Ian ding

LlG LEVER , , , DOWN

BLUE PRESSURE. , . , .. , , , CHECK
FLAPS l5 __ . __ , , .. , . . .. AS REQUIRED

UG GRAVITY EXT PROCEDURE , , , .. , , , APPLY

FLAPS 30 - - - .. , , - - . - AS REQUIRED

• Atler touchdown

FULL REVERSE , , , .. , IF NECESSARY

BRK HAN OLE , , , ,. EMER AS REQUJREO

TAXI ON BOTH ENGINES

COMMENTS

- For emergency/parking brake, the brake accumulalor allows at least six applications
of braking fa ree at fu ~I braking pressure.

- If a go around has to be performed, landing gear will not retract.
- The landing distance js increased due to loss of normal braking,



-w PROCEDURES FOllOWING FAilURE 2.05.05

I 550 IAn'72
P 5

F.e.a.M. HYDRAULIC I I JUN 97

BOTH HYD SYS LOSS

ALERT

This situation milY bo gonmatud by a combiniltion or LO LEVEL. LO PR and/or OVHT
alerts.

PROCEDUAE

1----·-- BOTH HYO SYS LOSS

. , . , , .. " LOST

MAIN and AUX PUMPS > • " • , , > ••••••• OFF

FLAPS
SPOILERS

LANDING GEAR EXT/RET

NORMAL BRK

NOSE WHEEL STEERING

PROP BRK

EMER AND PARK BRK , , , .. ON ACCU ONLY

GPWS . . . , . . . . , . , . . . . , . . . . . , , . . . , , . . , , . . , . , . , FLAP DVRD

lDG OIST FLAPS 30 .. , . , , , MULTIPLY LOG OIST BY 2.9 I

UG GRAViTY EXTENSION PAOCEOURE > ••• , , •••••••• , > > • APPLY

LAN 01 NG .. ... "...................,.,... > • • • • • • FLAPS 00

APP/LDG SPEED ,. . .. , .... ".,., Vm HB a -t wind effect + 5 kt

CAUTION: Tail strike may occur if pllCh C1Ltilude exceeds 8" during the flare
depending upon vertical speed ill touch down.

• Aher touchdown
USE FULL REVERSE IF NECESSARY

BRK HANDLE .... " > •••• , •••••••• > ••• , , •• EMER as required

TAXI ON BOTH ENGINES
---- - -- .. "-----

COMMENTS

- The Ifmrl~ng dis1ance is increased due to 10S$ of flaps and of norma' braking.
- For emergency/parking hrake, the brake accumulator aUows at least six applicati ons

of brakjng force at full brakin 9 pressure.
- If a yo around has to be performed, landing year wrB not retract.



~
PROCEDURES FOLLOWING FAILURE 2.05.06

P 1 050
1\R12

F.e.D.M. FLIGHT CONTROLS JUL 98

REDUCED FLAPS LDG

PROCEDURE

REDUCED FLAPS LDG

APP/LDG SPOFLAPS

GPWS . , . _. _ _ , _ _ FLAP QVAD

MAXJMUM APPROACH SLOPE , ,........... 30

LOG
FLAPS 30Q

MULTIPLY BY

o 2.2
Vm HB 0+5 kt
.• wind effect

15 2 Vm HB 15
t wind effect

Note: - For flaps OlandingJ reduce progressively power when reaching 10 ft.
- Tail strike may occur if pitch attitude exceed 8° during the flare

depending upon vertical speed at touch down.

COMMENTS

- GPWS mus1 be selected FLAP OVRD lo prevent nuisance alerts on final approach.



-w PROCEDURES FOLLOWING FAILURE 2.05.06

1\Tf12
P 2 001

f.C.O.M. FliGH TCONTROLS DEC 94
AA

FLAPS UNLK

ALERT

CONOITlON

Flap-s untime'v retracti on or
more than 4° when flaps
l:!xltmded

PROCEDURE

~ .

VISUAL

I _ MW light flashing red
- FLAPS UNLK red tight on

CAP
eRe J

._-----------------

FLAPS UNLK

• If alarm occurs during take-off

- Before Vl

R I TAKE OFT A~?RT ~N~TIATE ]
-- After Vl

[ VHf V2 'l~rj~EAsE _.~_.. ~ + ••••••••••••••••••-.-.~~~. +- 10 kt J
- When possible

FLAPS I •••• I I I to .. to ••• i .. I .. _ , _ i I " or...
REDUCED FLAPS LOG PROCEDURE . , ..... < ••• , • < •••• + APPLY

R

R

• If alarm occurs du ring approach

IGA POWER .,..,.,......, .. < • • , • + • • • • • • • • • • • • ,~"A"PPl)'

19A speed !~~REASE , T •••••••• , < , ••• , • •• + 10 kt

- When possib~e

FLAPS .,...,... .. + • • • • + , • • • T T • • • • • • • • • • • • • + •• DC

REDUCED FLAPS LOG PROCEDURE , , , APPLY
- ---- - ------- - - -~ .._-~----_--..I



--») PROCEDURES FOLLOWING FAILURE 2,05.06

P3 001
An72
F.e.O.M. FLIGHT CONTROLS JUN 97

"
FLAPS JAM/FLAPS UNCPL

ALERT

No specific alerl is provided

PROCEDURE

FLAPS JAM/FLAPS UNCPL

FLAPS CONTROL LEVER ,.......... NEAR FLAPS PRESENT POSITION
REDUCED FLAPS LDG PROC , APPLY

COMMENTS

- The flaps co ntrol lever is maintained at a posi1 ~on near the II aps present POSition in
order to mIn imrze any un1 lmely effect in case of system se'f recovery.

- One of the possibIe causes for flaps jam is a flaps asymet ry deteel io n. As soon as
the maximumasymetry val ue authorized by th emecha nism is reached l the eleclrica!
supply to the nap control system is isa lated :
. the fraps 51ay in their present posit~on

. the control lever has no more action on 1he system
Sys1 em reconfigu ralio n has to be perform ed on ground.

- Flaps jammi ng rnay be one of the causes of inn erfouter flaps uncoupl in g.



-») PROCEDURES FOLLOWING FAILURE 2,05.06

P4 001
1\R72.

F.e.O.M. FU GHT CONTROLS JUN 97
AA

FLAP ASYM

ALERT

CONDIHON VISUAL AURAL
Fjaps asymmetry of more - Me Ilght "ash~ng amber
~han 6.7~ during Flaps - FLT ell amber light on
actuation CAP se

- FLAP ASYM amber light
on flight panel

PROCEDURE

FLAP ASYM

FLAP JAM PRQe . , .. , ... , , ..... + , + •••••••• + •• , •• , • , •• , + , •• , APPLY

COMMENTS

As soon as the maximum aSI{mmetry 016,7° be1ween the ffaps is reached, the eleclr~cal

supply to the fjap cOfl1roI system is iso!ated :

- the flaps stay in 1heir present position.
- the control lever has no more action on the system. System reconfiguration has to

be performed on ground.



») PROCEDURES FOLLOWING FAILURE 2.05.06

/\R72
P 5 1 001 I

F.e.O.M. FLIGHT CONTROLS I I DEC 96
1\,1'\

ELEV JAM

ALERT

There is no irldic8tion of an elevator jmn other lhan an inability to 0fJerale the control
column.

PROCEDURE

r ~-~- -~- ---!!:-EY JA~_ --- --- -~-cl I

LfONTROl COLUMNS. -:_'_.'_' , ......•... , ..... ~ ~.'---': .. UNCOU~!~

AVOID IC~NG CONDITIONS

MAX SPEED .. , ..... T , •••••••••••••••••••• , ••••••• lao kt

• If one elevator is stuck to full down position

MAX SPEED .. , , .. , , 154 kt

• If left elevator is jammed

MINIMUM MANEUVER OPERATING SPEED, .. - . , .. INC by 10 kl

• If eleva10r jammEog occurs at take off

MAX SPEED to complete the flight .. , 161 kt

MAX LOAD fACTOR . . , . . . . . . .. , - . . . . . . . . . - . . . ' . . . . . . . . 2 9

BANK ANGLE MUST BE RESTR1CTEO TO 30° until flaps extension

I MAXlMUM APPROACH SLOPE , 3r
.

VI\PP , T ••••• , ••••••••••• INCREASE l3Y 10 KT

LANmNG DISTANCE FlAPS 30 MULTIPLY BY 1.13

R LAND Al' AIRPORl WITH MINIMUM CROSSWiND

R REDUCE SMOOTHLY TO FLARE

COMMENTS

- Both pilots accomplish a firm aclion 011 their own column IN lHE WAY REQUIRED BY
THE JAMMING CONDITION.
One of the two chtmncls must yield (force requimd 52 da N ~. 115 Ihs I.

~ Stick pusher acls on LH elevator. If LH control column is jammed. stick pusher must
he con5idere~ as inoperative.

- The maxirnum speed authoriled jf elevator jamm~ng occurs at take off is linked 10 the
elevator lake off posilion.

- When RH elevator is jmomed. AP is no more available.
-. r ~ . . . 1_ ...• _ _ _I ..



-w PROCEDURES FOLLOWING FAILURE 2.05.06

1\.n72
P 6 001

f.e.O.M. FUGHT CONTROLS NOV 93
I\.A

PITCH DISCONNECT

ALERT

CONDITION VISUAL AURAL

Pilch coupling mechanism MW light flashlng red CRe
disconnected - PITCH mSCONN ECT red

light on CAP

PROCEDURE

PITCH DISCONNECT
-- -- ------~------------------.j

AVOID ICtNG CONDITIONS

CHECK BOTH CONTROL COLUMNS FREE

MAX SPEED , _. _. . , + • - • • , • • • , • • • • • . • , • • • • • • , • , • • • • 180 Kt

MAX LOAD FACTOR . . . . . , . , .... _, . . . , ' . . . . . . , . , , . . , . , . . 29

BANK ANGLE MUST BE RESTRICTED TO 30~ until flaps extension

R MAXIMUM APPROACH SLOPE + ••••••••••••• , ••••• , • 3C

VClpp , . . . . . . . . . . , , . , _ .. _. . . . . , . . . . , , . . . . . . . . INC BY 10 Kt

LANDING DISTANCE FLAPS 30 , , .. , MULTIPLY BY 1.13

LAND AT AIRPORT WnH MINIMUM CROSSWIND
REDUCE SMOOTHLY TO FLARE

~----- - ~

COMMENTS

- As bolh elf!vtltor channels are disconnected, pitch control efficiency is reduced.



-w PROCEDURES FOLLOWING FAILURE 2.05.06

P7 001
fJ'f. 72

F.C.O.M. FLIGHT CONTROLS JUN 97
M

err.CH TBJM INQ~ERAT~V);

ALERT

Both normal and standby pitch Irjmcontra Is are inape rat ive.

PROCEDURE

PITCH TRIM INOPERATIVE

MAtNTAIN EXI STING CONFIGURATION AN D SPEED AS LONG AS POSS'BLE

• For approach

MAXIMUM APPROACH SLOPE 3°

EXTEND FLAPS AT VFE FOR EACH CONFIGURAT~ON

LANDING SPEED ... " ... + + , •••• + •••• + ••••••••• INCREASE BY 10 kt

LANDING DISTANCE. + •••• + + •••••••• _ • , ' •• , •••••• MULTIPLY BY 1.13

COMMENTS

- Maintain exis1ing conf~guration and speed as long as possible !o avoid high forces on
lhe cohjmns.

- The landing d,stance IS increased due to landing speed increase.



* PROCEDURES FOLLOWING FAILURE 2.05.06

PB 001
1a:t72

f.C.O.M. fLIGHT CONTROLS JUN 97
v.

elTCH TRIM ASYM

ALERT

CONDITION VISUAL AURAL
Pilch tabs desynchron iza1i0n ~ Me ~ight flashing amber SC

- FLT ell illuminates amber
on CAP

- PfTCH TRIM ASYM
Wuminates amber on flight
deck

PROCEDURE

PITCH TRIM ASYM

AP DiSCONNEeTiON , I + ••••• , CONFIRM MANUALLY

P'TCH TRIM INOPERATIVE PROCEDURE , , . APPLY

COMMENTS

- When a PITCH TR rM ASYM alert is gen erated, AP automatically disconnects and
cannot be reengaged, However, it is recommended to manually confirm AP
disconnection.
Don't use the trims any mo~e and appJy PITCH fRrM INOPERATIVE procedure.



-w PROCEDURES FOLLOWING FAllU RE 2.05.06

P9 001
1J:f72

F.e.O.M. FUGHT CONTROLS JUN 97
AA

STICK PUSHER/SHAKER FAULT

ALERT

CONDJTION VISUAL AURAL

Stick pusher I shaker fault - Me light flashing amber SC
- FLT CTl amber light on CAP
- FAULT amber light in

STICK PUSHER/SHAKER
p.b.

PROCEDURE

STtCK PUSHER/SHAKER FAULT

STICK PUSHER/SHAKER <. < •••• < •••• < < + •••••••• , ••••••••• , ••• OFF

Vm HBNm LB for all configurations .. , , . . . . . .. INC BY 10 kt

LANDING DiSTANCE + + •• + + , ••••• , •••••••••••••• , ••• MULTrPLY BY 1.13

COMMENTS

- The minimum man euvering speeds are ~ncreased by 10 kt ~n order to rncrease stall
margin.



1\n72
F.C.O.M.

AILERON JAM

ALERT

PROCEDURES FOLLOWING FA~LURE

FUGH T CON TROLS

P 10

2.05.06

001

NOV 93

There is no fndication of an aileron jam other than an inability to operate the control
wheeJ laterally.

PROCEDURE

AILERON JAM
--

BANK ANGLE LIMIT ~USING RUDDER) , , " 25°

BLUE HYD PU MPS ......,."...". _, . . . . , . , . . . . . . . , . . OFF

LAND AT AIRPORT WITH MINlMAL CROSSWIND

• For approach

R MAXIMUM APPROACH SLOPE , . , , 3Q

FLAPS 30" lANDlNG __ , , , , . PERFORM I

SELECT BLUE HYD PUMP ON BEFORE FLAPS EXTENSlON

THEN SELECT IT OfF AS WELL AS HYIJ AUX PUMP

DO NOT EXTEND flAPS IN TLJRN

• fmmediataly after touch down

Bl UE HYD PU MP and HYD AUX PU MP .......,.., ~ . , . . . . . . . . . ON

COMMENTS

- Bank iUtyle is limiled 10 25u due to reduced rolt control efficiency.

- Blue JJump cHld Aux pump i:Irl'! selected OFF til order to decrease drag from associClIl!d
extended spo~ler. These pumps are selected ON again when necessary then selected
OFF. They must be resetected ON imrnediiltelv after touch down in order to recover
nOSE: wheel steering,



-») PROCEDURES FOLLOWING FAILURE 2.05.06

~72
P 11 001

F.e.a.M. f LIGHT CONTROLS NOV 93
AA

SPOILER JAM

ALERT

Spoiler jam may be detected when a SPLR It is illuminated on the overhead panet with
controt wheel at neutral position.

PROCEDURE
--~~--------~. - -- ..

SPOILER JAM
--- ..._--

BLUE HYO PUMPS , .. , , , + , •••• , ••••• OFF

LAND AT AIRPORT WITH MINIMAL CROSSWIND

• For approach

R MAXIMUM APPROACH SLOPE + ••••••• , ••••••••• , •••.• , •••• 3c

FLAPS 30 LANDING ,."... _. . . . . , . ' , . . . . . , . _. . . .. PE RFORM

SELECT BLUE HYD PUMP ON BEFORE FLAPS EXTENSION

THE N SE LEGT IT OFF AS WELL AS HYO AUX PUMP

• Immodiatoly after touch down

BLUE HYO PUMP and HYD AUX PUMP .. _+ ••• , •••• , • • • • • • • •• ON

COMMENTS

Blu e hyd pump and Aux pump are selected OF Fin order 10 try to decrease drag from
the associated extended spoiler. The pumps arc selecterl 0 Nagain when necessary
th€n selected OF F. They must be reselccled ON immediately after touch down in
order to recover nose whee~ stf:!ering.



-») PROC EDURES FO LLOWfNG FAILURE 2.05.06

P 12 001
A:R72
F.e.O.M. fliG HT CONTR OlS NOV 93

"'5

RUDDER JAM

ALERT

Thew is no indication of tI rudd er jijlTl other than an inabi~tv to operate the rudder
pedals.

PROCEDURE

I RUollER JAM,- . - - -- - . - -

R MAXIMUM APPROACH SLOPE .. , , .. , , .. 30

FLAPS 30'.J LANDiNG , .............•..... ,. PERFORM
USE OIFFERENHAL POWER SO AS TO MINIMIZE SiDE SLIP.
LAND AT AIRPORT WITH MINIMUM CROSS WIND.

• At touch down

NOSE DOWN BEFORE HE DUCTION BELOW FI
'------~--- --- ---- - - -------~~--~~~---'



.w PROCEDURES fOLLOWING FAILURE 2.05.06

P13 001
1\n12
fC.O.M. FLIGHT CONTROLS JUN 97

RUD RfjJ:ASABLE CENTERING UNIT FAIL

ALERT

There is no indication of a rudder releasab~e centering unit faj~ure other than a dutch roll
oscillation tendancy.

PROCEDURE

RUD RELEASABLE CENTERING UNIT FAIL

• UYO is available

YO ~ 01 01 01 I 01 • I I I oj oj .. I •• oj ENGAGE

• If YD is nol available-

KEEP TH E FEET ON THE PEDALS



-w PROCEDURES FOLLOWING FAILURE 2.05.06

1 001 IP 14
J\Jl72
F.e.a.M. FLIGHT CONTROLS I I JUl98

AA

TLU FAULT

ALERT

CONDITION VISUAL AURAL
Bo1h ADC are los1 - Me light ftashing amber SC

or - FLT CTL amber light on CAP
disagree between actuar and - TLU FAULT amber lighl on
lheorical TLU posltion overhead panel

or
TLU synchro posWon failure

PROCEDURE

TLU FAULT

• If both ADe ate lost

• lAS above 185 kt
TLU . _ , , , HIGH SPEED

• lAS below 185 kl
TLU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOW SPEED

DISREGARD TLU FAULT ALERT
• If at least one ADC operates

• lAS above 185 kt
TLU _ _.. __ . , _ _ HIGH SPEED
• tf TlU FAU LT alarm persists

MAX SPEED ,., " , , ",. -. 180 kt
TLU . , , , , - , .. LOW SPEED

• lAS below 185 kt I
MAX SPEED , " , " ", .. ,.,.. 180 kt
TlU . , , , , , _ , . .. LOW SPEED
• If TLU green light is nol lit

Vapp INC by 10 1d
Landing distance 30 , , ,.,. mul1ipjy by 1.13
LAND AT A~APOAT WtTH MINIMUM CROSSWIND
~: maximum demonstrated crosswind on dry runway with TLU in

high speed position: 15 kl

COMMENTS

A - if both ADC are lost, TLU automatic functionning IS lost. TlU must be set manually
according to lAS red on lhe STBY ASI.
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I 010 IP 15
.AR72

F.C.O.M. FLIGHT CONTROLS I I JUL 00
Il.A

AIL LOCK LIT

ALERT

CONDITION VISUAL AURAL

Disagree between Aileron - Me Hashing amber Single
locking actuators and gust lock - FLT elL amber light illuminates chime
control [Temporized alert a. sec.) on CAP (SC}

- AIL LOCK amber Hght
illuminates on the pedestal.

Aileron locking actuators not fully
- MW flashing redretracted and PL on TO posrtion Continuous

Djsagree belween Aileron
- CO NFIG red light !Il urn inates Repetitiveon CAP

~ocking actuators and gust !ock - FLT eTl amber Hghl muminates Chfme
control during the TO CQNFIG on CAP. JCRG)
TEST

PROCEDURE

AIL LOCK LIT

• Before take-oU

- Relurn to parking

- Refer to MM EL item 70-1. GUST LOCK system

• After landing
- Take special care for TAXI (wind effects)

- Use standby system for Aileron lock a~ parking

- Inform mainienance

COMMENTS

A malfunction of an aiteron lock~ ng actuators f$ pointed out according two levels of
protection:

- an amber alarm, before the take off, with a 8 s delay
- a red alarm if :

, either TO CQNFIG TEST is performed ,
, 0( PLs are set on TO position.



-w PROCEDURES FOLLOWING FAILURE 2.05.07

001 IP1
1\R72
F.e.O.M. LANDING GEAR

J ~ JUL 01
M

UG UNSAFE INmCAIl.OH

AL.ERT

R

CONDrTION VtSUAl AURAL

- Any gear not seen down CRG
locked! and [which may

- Flaps 3D, and not be
- ZAA < 500« - MW light flashing red srlenced by

- LOG GEAR NOT DN red light depressing
on CAP the MW pb)

- Any gear not seen down - red light ;n landing gear lever eRe
~ocked, and - any green 'V light not (which may

- at least one Pl at FI, and illuminated on etther pane I be silenced
- ZRA <: 500 ft by depressing

1he MW pb)

Note.. - The second condiifon is inhib;ted during 150 seconos after the relract;on of at
least one landing gear leg, to cover the case of the one engine go around.

- In both cases, the ZRA condWon is mhibited in case of radio altimeter failure.

PROCEDURE

UG UNSAFE INDICATrON

• UG selected DOWN
• GREEN LT OFF on one panel only

UNSAFE INDICATION , , , DISREGARD
• GREEN LT OFF on both panels

UG GRAVITY EXT PROCEDURE APPLY
• If unsucessful

LOG WITH ABNOAM UG PROCEDURE .... - ..... , , ... APPLY
• UG selected UP

• RED LT ON on one panel onfy
UNSAFE INDICAT~ON " , , , DISREGARD

• RED or GREEN LT ON on both panel
MAX SPEED _ ~ , , _.. 160 kt
l/G ,.......................,..".......,.,..... DOWN



») PROCEDURES FOLLOWING FAILURE 2.05.07

An 72
P 2 001

F.e.a.M. LANDING GEAR DEC 94
.liB

COMMENTS

• Landing ge8r sel~cled down

- If all green light an~ ill urTl,natGd on one pane~ r the un safe tnd ication is false

- If overhei:)d ptmel (detection system 2) gives false indication" use Df emergency au dio
cance{ will be requested to cancel ~u(al warning (C RC) as soon as fiaps wi~~ be

R selected 30°,

Ir one gear remai ns unlocked, perform turns to increase load factor and perform
aHemati ng si de S1fPS in aU (jttcrnpt to lock tf Ie gear.

• Landing gear selected up

If light iUurninateri on one ind ~ca1or but indications are normaJ on the other pane~, the
unsafe indictllion is fulsl!.

- Flight with luodillQ ye-ar extended has a stgnificant effect on fuel consumption and
climb gradient ~see SPECIAL OPERATIONS).

- Landing gear down selection may be delayed if perfonnance requires.



-w PROCEDURES FOLLOWING FAtLURE 2,05.07

P3 001
1\R72

F.C.O.M. LANDING GEAR JUN 97

LIG GRAVITY EXTENSIQN

PROCEDURE

UG GRAVITY EXTENSION

UG LEVER , _ , . . . . . .. IJOWN
EMER EXTENSION HANDLE , , PULL ABOVE PEDESTAL LEVEL
CAUIlQff: Do not tWtst the hand~e when operaHng.

• If the hand re comes down
PUll AGAIN AND MAINTAIN UP TO GREEN UGHTS ILLUMINATED

• It unsuccesslul
LOG WITH ABNOAM UG PROCEDURE , .. , , APPLY

COMMENTS

- Although gravity extension is possible up to VLO, it is recommended to perform it at
a lower speed compatible wHh Wght condiHons.

- Pulling lhe handle mechal"i icatly releases the up locks. Pushing the handle back resets
the uplocking system.

TRAINING

- After gravity extension for training purposes l reset the emergency extension handle
before normal retraction. If handle is maintained pulled l hydraulic configuration will
~nhi bit gear retraction.



-w PROCEDURES fOLLOWING FAILURE 2.05.07

I 001 I
~n

P 4

F.e.a.M. LANDING GEAR I I JUN 94
!\,A

LOG WITH ABNORM L,lG

PROCEDURE
-------------------,

LDG WITH ABNORM LlG.. -

• Preparation
CABIN CREW ,., .. , _.. , , , .. NOT1FY I

ATCffRANSPONDER .,...................... NOTIFY/AS ROD
SEAT BELTS/NO SMOKING .. , ,. + •••• ON
GPWS ., , + ••• , ••• + + • OFF
CABIN (jnd COCKPIT '" _, , _ , . . . . . .. PREPARE

· loose equlpment st;lcured

, SurviVfJl equipmenl prf:!pared

· Belts and shoulder harness ~ocked

FUEL WEIGHT fir possible) " ,., + - - •• ' , , • REDUCE

• ff abnormal noso LlG
CG location Iif possib'e~ _. + •••••• + •• + ••••• , AfT

• "abnorma' main lIG
FU El UNBALANC E (if posslble) , , ESTABUSH

Reduce fuel on si de with railed UG

• Approach
UG lEVER .. , , CONFIRMED DOWN
lIG fMER EXT HANDLE .,.......,...".,.. CONFI AMED PU LlEO

R ENG START rotary selector , + •••• + • OFF/START ABORT
CABIN REPORT .,. _ , , , , . , . . . . .. OBTAINED

• 80foro landing

BLEEDS ..............."....................,.. OF F
BRACE FOA iMPACT , ". _ > , • • •• ORDER

• Tauch down
BOTH PL , , , GI
BOTH Cl ,.,., .. , .. , .. " " FUEL SO
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1\Fl72
P 5 001

F.e.O.M. lANDlNG GEAR NOV 93
~S:'

R • After touch down

BOTH FIRE HANOLES PULL

• When Ale stopped

PARKING BRAKE , , + •• SET

CABIN CREW . + •• + •• , •• + ••••• , •• , ••••••••• , •• NOTIFY

FUEL PUMPS , ' OFF

AGENTS . _. _ , T , • , , • , • • • • • • • • • • • • • DlSCH

EVACUATiON , .. " INITtATE

BAT(bcfore leaving Ale} + + •• , •••• , , • , ••••• OFF

COMMENTS

- The procedure is intenderl for use when one or more landing gear fail to extend orlan d
Jockdown foUowinQ the application of either norma' or gravlty gear extension
procedure.
~t fS considered preferable to use till available gear locked down rather than carry out
a belly landing. Under these circumstancesl a hard surface runway landing is to be
r~comll1endcd ,
FuU advantage should he taken from foam spread on the runway.

-- Notify ATC of the nature of emergency encountered and state intentions.

Notify the cabin crew of the nature of emergency encounlered and state intentions.
Specify the ovuitable time.

- GPWS is selected OFF to avoid nuisance warnings,

- Burn fu~1 off down to the minimum possible tmpact weight. This reduces VAPP and
as a conseQuen ce the load factor for impact and the energy which must be
d~ssipated .
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P 6 001

F.e.O.M. LAND ING GEAR NOV 93
~

1./0 RETRACTION IMPO SSIBlE
- -

PROCEDURE
- _._----------------j

__ l.IGJ!~TRACTION IMPOSSIBLE __~~~~
j

l/G LEVER ...,.,....................... ...,..... DOWN ~

MAX SPEED .............,.....,.....,...,...,.... 185 kt j

CCAS ...........,....................,.... + , , , • + • RCl

IDLE GATE . _ , , MONITOR
-- .. - - . -----
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P7 001
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F.e.O.M. LANDING GEAR JUN 97
/JJ.

Mill SKiD FAu.LJ

ALERT

CQNDITtQN VISUAL AURAL
Anti skid channel loss - Me light ~ashing amber SC
(power loss or foss of ~ WHEEL amber Hght on
transducer or valve CAP
conhnu~y) - assoc~ated F amber light

on centra~ panel

PROCEDURE

ANTI SKID FAULT

LANDING DISTANCE , , , , . MULTIPLY BY 1.4

• At touch down

USE FULL REVERSE IF NECESSARY
USE NORM BRK WITH CARE OF BRK HANDLE . - . , . , .... , . . .. EMEA

COMMENTS

- landing distance is increased due to reduced braking effidency,
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P8 001
~72

F.e,a.M. LANOlNG GEAR JUL99
M

BRK TEMP HOT

ALERT

CONDITION VISUAL AURAL

Brake temperature over - Me light flashing amber SC
150~' C - WH EEL amber light on

CAP
- HOT amber light on central

panel

PROCEDURE

BRK TEMP HOT

A DELAY TO

• After take off

LEAVE llG DOWN FOR 1 mn FOR COOUNG EXCEPT IN CASE OF
EMERGENCY
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I 001 fP 1
1\n72
Ee.a.M. AIR I I JUN 97

BLEED VALVE FAULT

ALERT

CONDITION VISUAL AURAL
Bleed valve position in - Me light flashing amber SC
disagree with command - AIR amber light on CAP

- associated BLEED and PACK
FAULT lights on overhead
panel

PROCEDURE

BLEED VALVE FAULT

PACK VALVE affected . , .. , , , , , OFF

BLEED VALVE affected _.. _.. _. _. . . . .. "., ,., .. ,..... OFF

MAX Fl ,., , " " , . , , , , . . . . . . . .. 200

AVOID LARGE QUICK POWER CHANGES AT HrGH ALTITUDE

COMMENTS

- Following the delection of a FAULT, the affected BLEED VALVE wHi close
automatically and the associated PACK VALVE win close due to lack of ail supply. The
associated actions confirm automatic operation and exting uish related alerlS,
aHowing fJrgh1 to be continued with one pack supplred.

- Pack should be confirmed closed first due to PACK FAULT inhibition (as soon as
BLEED is se~ected OFF, PACK FAULT light extinguishes).

R - A failure of Handling Bleoo Valve combined with meed OFF operation may lead to
R engine stal!, Englne stall may be prevented through slow power levers movements,
R especially when advancing the power levers.
R
R - An engine stall is indicated by one or a series at mild surges. These will normaUy slop
R without crew action, however a slight power reduclion t if appropriate, wHl restore
R nor mal operation,



-w PROCEDURES FOLLOWING FAILURE 2.05.08

P2 001
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F.e.a.M. AlA JUN 97

BLEED OVHT

ALERT

CONDITION VISUAL AURAL

Overheat in bteed duct (T duct - Me light flashing amber SC
> 274 CJ Cj525° F). - AIR amber light on CAP

- associared QVHTj BLEED
and PACK FAULT amber
lights on overhead panel

PROCEDURE

BLEED OVHT

PACK VALVE affected , " , .. , _, , . . . . .. OFF

BLEED VALVE affecled , , +' OFF

MAX FL I r r _ I ~ I r _ •• ~ I - .. ~ + r _ ~ + ~ ~ - I .. 200

AVOID LARGE QUiCK POWER CHANGES AT HIGH ALTITUDE

COMMENTS

.... FoUowjng the detecUon of an overheat the affected BLEED VALVE will dose
automaUcally and the assoc~ated PACK VALVE wiH cfose due- to ~ack of air supply. The
assoclated actions confirm automalic operation and extinguish re~a1ed alerts,
allow~ng flight to be conti nJed with one pack supp~ied.

- Pack should be confirmec closed first due to PACK FAULT inh~bjtion (as soon as
BLEED is selected OFF_ PACK FAULT light extinguishes}.

- System may be restored in flight after OVHT aiert has extInguished.
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I 050 IP3
~72

F.e.O.M. AIR ~ 1 JUL 00
!,A

BLEED LEAK

ALERT

CONDITION VISUAL AURAL
Bleed air teak - Me light fiashing amber SC
(Loop> 1530

C/30T~ F}. - Am amber light on CAP
- associated LEAK, BLEED

and PACK FAU LT amber
lights on avert1ead panel

PROCEDURE

BLEED LEAK

PACK VALVE affected .. _ , , _. , . _. , . . . . . . . . . .. OFF

BLEED VALVE affected , , , , , , , . - - . " OFF

r\o,AX FL _. , , , _. ' __ . , , . , . , , , , , . 200

Avaro LARGE QUiCK POWER CHANGES AT HIGH ALTITU DE

CAUTiON : System must not be restored in flight.

COMMENTS

- Foilow1ng the detection 01 a leakl the affected BLEED VALV Ewill close automatlcally
and the assodated PACK VALVE will dose due lo lack of air supply. The associated
actions confi rm autom atie operat ionand exti nguish relaled alerts allowing II ight to be
continued wit h one pack supplied.

- Pack shauid be confirm ed closed first due to PACK FAU LT inh lbiti on (as saon as
BLEED is selected OFF1 PACK FAULT light extinguishes)_

- System must not be resto red in flight because it may create hazards.
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! P4 001
A:R12
Ee.O.M. AlA JUN 97

AA

X VALVE OPEN

ALERT

COND~TlON VISUAL AURAL

- X VALVE opened when U - Me ~igh1 flashing amber SC
should be closed. - AIR amber light on CAP

-X VALVE OPEN amber light
on overhead panel

PROCEDURE

XVALVE OPEN

CAUTIQN ~ Do not supply lloth packs from one single bleed.

COMMENTS

- Uboth bleeds are availabl9~ no special procedure has to be appned.
in case of bleed railure, associated pack must be setected 0 FF.



-w PROCEDURES FOLLOWING FArLURE 2.05.08

Ann
P 5 001

F.e.a.M. AIR JUN 96
lVII

BLEED NOT 0N AFTER T/0

ALERT

CONDITION VISUAL AURAL

Bleed valves not selected ON - AtR amber Ii ght on CAP SC
30 s after PWR MGT selected - associated BLEED OFF light on
oth er than TO overhead panel

PROCEDURE

BLEED NOT ON AFTER T/O
.- . _ .. - ----- -------------

BLEED VALVES .. , , . , ON
._-~-~

COMMENTS

~ The atert is provided as a remind er for the c.rew if l t does naL properly C1pply the
normal procedure after take off :

- climb power selection
- both breed valves ON
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1 001 IP6
f\:R72

F.C.O.M. AIR \ 1 JUN 97
AA

PACK VALVE FAULT

ALERT

CONDlnON VISUAL AURAL

Pack valve position is disagree - Me Ilght flashing amber SC
with command or overheat - AIR amber light on CAP
downSlream of the complessor - associated PACK FAU LT
(T > 204 0 C/393~ F) amber light on overhead panel

PROCEDURE

PACK VALVE FAULT

PACK VALVE affected + + , , •• + , , •• + + •• + • • • • • • • • • • • • • • •• 0 FF

MAX FL _ , .. , .. , . + , •••• + + •••••• , •••••• , ••••• , 200

AVOID LG.RGE QUICK POWER CHANGES AT HIGH ALTITUDE

BOTH PACKS INOP

PROCEDURE

BOTH PACKS INOP

MAX FL , , " , .. ,., , + • , • + + +. 1DO/MEA

• When .'\P < 1 PSI

OVBD VALVE , , , + •••••••• , ••••• + _ •• + • + + FULL OPEN

MAN RATE KNOB +, ••••• , •• + •• , ••••• + , •••••••••• + • , ••• 9 O'CLOCK

CAB PRESS MODE SEL , , .. + ••••••• , + , ••••• , •• MAN

MAN RATE KNOB , _ , MAX INCREASE

COMMENTS

- No air [s entering in the cabin. Leaks will increase cabin alhtuda.
- If both packs are inoperative, descend to FL 100 or MEA whichever is higher.



-w PROCEDURES FOLLOWING FA ILURE 2.05.08

P7 001
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F.e.a.M. AIR JUN 97

M.

ttu..CT OVJiI

ALERT

CONDITION V1SUAl AURAL

Overheat in the duct - Me light flashing amber SC
- AIR amber Ijghl on CAP
- associated TEMP SEL QVHT

amber Ught on overhead panel

PROCEDURE

DUCT OVHT

TEM P SEl affected .. - - , , .. , , .. , . . . . . . . . . . .. MAN

COMPT TEMP SELECTOR associated , , , ... " ... " .... , . -. COLD

CAUTION; MONITOR DUCT TEMP and MAKE SURE IT REMAINS POSITIVE TO
AVOID POSSIBLE PACK TURB'NE DAMAGE DUE TO FREEZING,

• If duct temperature remains above 88 0 ell 90-:: F :

PACK VALVE affected , .. , .. , , , ' _ , .. , . .. OFF

MAX Fl . ' , 200

AVOID LARGE QU~CK POWER CHANGES AT HtGH ALTITUDE.

COMMENTS

- The OVHT alert light wW remain as long as an overtemperatlJre is detected in the
duct. It is no~ inhibited when in MAN mode.

- When alert dfsappears , contro~ COMPT TEMP manually as required.

- jf a~ert does no1 disappeal, lhe tempera1ure control valve is jammed opened.
Pack \lalve has to be closed.
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1\R72
P 8 001

F.e.O.M. AIR DEC 94
i\H

RECIRe FAN FAULT

R ALERT

R
R
R
R

CONDITION VISUAL AURAL

Redrculation fan low APM « -- Me right flashing amber SC
900 RPM) more th an 20s after - AI R amber light on CAP
start or electrical motor - associuted REel RC FAN
overheal FAULT alnber light all

overhead panel

R PROCEDURE
r -- ----_.. - _.-------------

RECIRC FAN FAULT-.._ ..__ ._- --- --~-

RECIRC FAN aNected , , OFF
L..-- . ~~
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I 001 J
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F.e.a.M. AlA I I JUN 97
PtA

EXCESS CAB ALI

ALERT

CONDiTtQN VISUAL AURAL
Gab~naIlitude above 10 000 It - Me light flashIng red CAG

- EXCESS ALT red light on
CAP

PROCEDURE

EXCESS CAB All

CA8~N PRESS IND , . , , , _ CHECK

• If Z cabin> 10 000 ft confirmed

MAN RATE KNOB , , , - . , .. , 9 O'CLOCK

CAB PRESS MODE SEL , , _ , " MAN

MAN RATE KNOB. _ , , , . , DECREASE

• If no success
OXY MASK .. , " , , , , , - - . - . , , - _. ON

CREW COMMUNICATIONS , , " ,. - . , , , . - , ESTAB L1SH

OXY PAX SPLY ...•.......... , " , .... - - - ., AS AEQWRED

OXY PR ESSURE , , , - - - , .. - . . . . . . .. CHECK

DESCENT .. ,., - _ , , , , , AS ROD

• If rap~d decompression

EMERGENCY DESCENT PROCEDURE .. , , _. , APPLY

COMMENTS

- Check first for pressurization system fault. If system faull, apply appropriate
procedure (manual regulation).

- If no abnormal indications, start descent.

- If decompresion IS rapid, apply DESCENT IN CASE OF EMER procedure.
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An 72
P 10 001

F.e.O.M. AIR NOV 93
AA

AUTO PRESS FAULT

ALERT

CONOITION VISUAL AURAL

Djgit~1 controller faiture Me ~jght flashing amber SC
"' AI R amber ~ight on CAP

FAULT amber light in
MAN pb

PROCEDURE
, -- --

I AUTO PRESS FAULT
I CMAABNpRRAETS"ES-KMNOOOBE S· E'L' . -. -.-. ~ ~ .. ~ -.-~" .~'~~.-,-+-••-,--.-.-,--.-,-.-,-.-.-9-O-T-LO-C-K-----1

..... r _ I I .... + ... to .. 'I ....... i .. 'I .... 'I. I • MAN

MAN RATE KNOB " ,.,."., AS ROO TO SET CABIN RATE

FL lilt) l/(t roo i50

TAAr;~ r CAB
0 2000 4000 ~lljUAll tftl

I
---- _.- .. _.__ J

COMMENTS

- The table FL Vs CAB ALI gives the relationshi p required to obtain 6P ;;.; 6 PSI
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An 72
P 11 001

F.e.O.M. AIR NOV 93
00A

AVtO NICS VE NT EXHAUST MDDE FAU LT

ALERT

COND~nON VISUAL AURAl

Underspeed or overhea1 of - MG light flashing amber SC
extract fan lT > goo C/ 1940 F) ~ Am am ber Irght on CAP

- EXHAUST MODE FAULT
amber light on overhead
panel

PROCEDURE

AVIONICS VENT EXHAUST MODE fAULT
EXHAUST MODE L....' I , I • . . . , , . . . , . . • , . . . . . . . . . . . . OVBD

COMMENTS

- EXHAUST MODE lo OVB Co posaion controls the OVBD vljl'Je to partllJlly open an d
slops Lhc exLrac! r(Jn : veoWation air is then dischijrgeri ov~rboard instead or being
dir~c1ed to the underfloor va~ve, Ventila1ion Js ensured by 6.P between cabin and
outside air.



-») PROCEDURES FO LLOWING FAILU RE 2,05.08
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F.e.a.M. AIR NOV 93
AA

DVBD VALVE FAULT

ALERT

CONDITION VISUAL AURAL

OVBO VALVE position not - Me tight f1ashin 9 amber SC
correspondi ng w~ttl aircraft - AIR amber light on CAP
condition FAULT amber light on

overhead panel

PROCEDURE
~ - -

OVBD VALVE FAULT
l .
\

R ' • In ffig ht or on ground. angina 1 rURlling

OVBO VALVE , ,. FULL CLOSE

COMMENTS

- The OVBn VALVE should automatically dose 2 m~nutes after engine 1 start (Ol~ low
press signal~. If it remains open after FUll CLOSE selection maintenance action is
required.

- FU LL CLOSE/FULl aPEN sE:l'!ection overrides oveo selectioEl.
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P13 001
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AA

EXCESSCA~

ALERT

CONDITION VISUAL AURAL
DaterenHat pressure exceeds - MW flashing red CRG
6.35 PS; - EXCESS CAB ~p red light

on CAP
- DIFF PRESS local indo

exceed in 6.35 PSI

PROCEDURE

EXCESS CAB 6P

MAN RATE KNOB , .. , . , , . . . . . .. 9 o'dock

CAB PRESS MODE SE L - .. , - .. , , , > ••••••••• - - • • • • • • •• MAN
MAN RATE KNOB ... > •••••••• + • > •••••••••• + - - .• - • , •••• - • , > ••••• INC

• It unsuccessfu~

DESCENT TO A COMPATIBLE Fl , + •••• _ •• + + ••• + , _ INITIATE
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p 1 250
tJ:f12
F.e.O.M. ANTl ICE JUN 97

AIRFRAME AfR BLEED FAULT

ALERT

CONDITiON VISUAL AURAL

low pressure in the de-iei ng - Me light Uashjng amber SC
common ai r manifold ANTI leiNG amber light on
~ P < 14 PSI and t > 6s ~ CAP

- or - AIRFRAME AIR BLEED
Over temperature (T > 230°C ~ FAULT amber li ght on
upstream the pressure ovcme ad panel
re9uta ling Vi:) Ivc

PROCEDURE
- - --------------------

AIRFRAME AIR BLEED FAULT
-----""-- -----------

LEAVE AND AVOID IC~NG CONDITiONS

AIRFRAME AIRBLEEO . , , , OFF

• If ENG DE-ICING FAULT light illuminates after 10 s

ENG DE-ICING uffected ... , . , + ••••••• ' ••••••••••••• , •• OFF

AtR FRAME AtR BLEED , . , . . . . , . , . . . . . . . , . . . . . , . . . . . . . . ON

A~AFRAME FAULT. _. ... + •••• _ •• , •• CHECK EXTINGUISHED

• If not

MINIMUM ICING SPEEDS , , , .. INCREASE BY 10 kt

. LANDING DISTANCE ~icing conditions, FLAPS 30) .. . . MULTIPLY BY 1.13
L.. _



• If ice accretion

MAX1MUM APPROACH SLOPE ' . , , .. 3"

IN iCING CONDITIONS,
LANmNG DISTANCE FLAPS 30 . , - , . MUlHPLY B~_~~ 1_~ J

~»
PROCEDURES FOLLOWING FAILURE 2.05.09

1\n72
P 2 130

F.e.O.M. ANTI ICE JUN 95
~(

AtRFRAME DE ICING FAULT

ALERT

CONDITION VISUAL AURAL

- Distribution valve output controlled - Me I~ght flashing ctmber SC
open but no downstream pressure - ANTI ICING amber light on
detected, or CAP

- Dislributlon valve output controlled - associated FAULT amber
dosed but dowtlslrearn pressure ti ght on overhead panel
detected.

PROCEDURE

~~ AIRfRAME DE ICING fAULT
R AIRFRAME DEICING , OFF

R LEAVE AND AVOID ICING CONDITIONS
R
R MIN~MUM ICING SPEEDS . . . . . . . . . . . . . . . . . . . . . INCREASE BY 10 kt

R
R
R
R
R
R

R
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ENG DE ICING FAULT

ALERT

CONDlnON VISUAL AURAL

Distribution valve output controlied - Me light flashing amber SC
open but no downstream pressure - ANTI ICiNG amber ligh\ on
detected. or CAP
Distribution valve output < controlled -- associated FAULT amber
doseo but downstream pressure Jight on overhead panel
detected.

PROCEDURE

ENG DE ICING FAULT
lEAVE AND AVOm ICING CONDITIONS

Associated ENGJNE PARAMETERS .. ' , , , MONITOR

COMMENTS
- Very large ice accretion on the engine ctir jntake may generate an engine flame out

when the ice breaks free.

Severa~ cases of MFC failure may generate an engine deicing FAULT a~ert prior
deicing mode sel FAULT.
Enganc deicing may be recovered when selecting dcidng mode se! OVRD.



OFF

-w PROCEDURES FO LLOWING FAILURE 2.05.09

1Jf.72
P 4 070

F.C.O.M. ANTI ICE JUN97

PROP ANTI ICING FAULT

ALERT

CONOJHON V~SUAl AURAL

One or more hlade heating ullils Me light f1ashin y amber Sc
inoperali va .- ANTI ICING amber ligh[ on

CAP
- associated FAULT amber

light on overhead panel

PROCEDURE

rROP ANTI ICING aireCl:R,O,~ ~~~I~!.~I~~ .F~.~~T..... -,... , ...

I LEAVE AND AVOID ICING CONDITIONS

• If propeUor unbalBI1 eft due to ice becomes excessive

Cl both , , , I MOVE TO 100 OVRO FOR 5 mn

COMMENTS

- If propeller unbafance due lo ice becomes significant periodkally moving both CL TO
100 OVRO wal modify centrifugal forces allowlng ice elilllination.
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HQRNS. ANTI ICING FAULT

ALERT

CONDITION VfSUAL AURAL

Power loss on a horn anti icing - Me light ftashing amber SC
unit - ANTr ICiNG amber ligh1 on

CAP
- associated FAU LT amber

light on overhead pane~

PROCEDURE

HORNS ANTI ICING FAULT

LEAVE AND AVOID ICING CONDITIONS

• In icing conditions, every 5 mn

FLIGHT CONTROLS associated

COMMENTS

CHECK FREEDOM OF MOVEMENT

- Olie. un it control s rudder and left A~evator hOrns when the ()th~r one COn~ rols ailerons
and right elevators hOi"ns.

- Ch ecking. every 5 mn t freedom of movem ent of th e associated fl ight controls will
prevent ice accretion between flight con1ro~s and related fixed parts of the aircraft
s! ructure which cou Id generate night co ntrol jamming.
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ALERT

CONDITION VISUAL AURAL
Loss of window heating - Me light flashing amber SC

- ANTI ICING amber I~ght on
CAP

- associated FAULT amber
Iighton overhead panel

PROCEDURE

WINDOW HTG FAULT

WINDOW HTG affected , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
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I 001 I1\R72
P 7

F.e.O.M. ANTI feE I I JUN 95
I\A

PROBE HTG FAULT

ALERT

CONDITION VISUAL AURAL

PAOBE~Sl not heated - Me light flashing amber SC
- ANn ICING amber light on

CAP
- associated probe amber light

on overhead panel

PROCEDURE

ALPHA PROBE HTG FAULT
,. - ----------

• Dna ALPHA PROBE tlIumin81ed

SnCK PUSHER/SHAKER + + •• , ••••••••••••••• MONnOR

• Two ALPHA PROBES illumFna1ed

STICK PUSHER/SHAKER . + •• , ••••••••••• , • , •••••••• , •• OFf

Vm HBNm L8 [or 311 configurations + •• - •••••• INCREASE BY 10 kt

LANDING DISTANCE , MULTtPLY BY 1.13
------- .~I

COMMENTS

R

R

The minimum maneuvering speeds are increased by 10 kt In order to increase sta~t

margin.
- If alpha probus are 110t healed, ice accretion may modify a~pha probes indication. If

angle of attack information offset exceeds 4°, "STICK PUSHER/SHAKER FAULT .. light
iUuminilles. When leaving icing conditi ons, as soon as alpha probes are cleared of
ice. STICK PUSHER/SHAKER may be recovered by selecting it ON.

f--'
I PROBE HTG FAULT (Except ALPHA PROBES)
.----

I Unaffected ADC + • + , • , ••••••••••• + + •••••• SELECTED

1 Assodated indication , ~ " MO~ITO~

COMMENTS

- Erroneous indications may be displayed on associated equipment (CAPT, FlO or STBY
airspeed ind., TAT/SAT) due to JOSS of probe heating.
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DE ICING MODE SEL FAULT

ALERT

CONDITION VISUAL AUAAl

Boots do not operate following - Me flashing amber SC
MFC fadure - ANTI ICING amber light flashing

or amber on CAP

bolh hoots A ~nd B of th~ same oElei NG MODE SEL FAULT light
engine are supplied 200 sec after on overhead panel
eng cyde hegininy

or

hoots A jB~ of both engirles are
suppli ed while boots B 1M are not
supplied 20 sec after eng. cycle
begining.

PROCEDURE

DE ICING MODE SEL fAULT
DE ICING MODE SEL , _ _ OVRD

MONITOR DE ICING:

• In case of engine flame out

OVRO . . , . . . . . . , •....••..... , .... , . . . . . . . • • . . REI.EASE
l-- _

COMMENTS

- The OVAIJ mode allows to operate the engines and airframe dual distribution valves
in case of engine bools primary control failure.

R - DE ICiNG MODE SEL OVRl) must be used if lhere is evidence of boots cycling
malfunct;onning even if DE ICING MODE SEL FAULT is nof inuminated

- When DE ICING MODE SEL i~ selected 10 OVRD position, ENG and AIRFRAME FAULT
lights are inhibited and bools cycling operates only according to FAST mode.

- In case of ENG DE ior ANTI) ICING FAULT ami after a prolonged flight with
considerable accretion, it is possible that when setting the DE ICING MODE SEl to
OVRD position, the engine may ingest the buIlt up ice and that a flame out could
occur.
As the functionniny of this device is sequentiat (i.e. the two engines are not
concerned at the same hme) it is suggested to release thE DE ICING MODE SEL pb
before the same phenomenon occurs on the second engine.
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MODE SEl AUTO EAU.JJ:

ALERT

CONDITION VISUAL AURAL
- MFC 1B or 2B and/or ADC - Me hghf flashing amber SC

fatlure - ANTI ICING amber light on
- Dlscrepancy be1ween CAP

outputs - FAULT amber light on
overhead panel

PROCEDURE

MODE SEL AUTO FAULT

R
R

MODE SEL , - . , ' . _ - - .. + • • • • • • • •• MAN
DE ICING and ANTI ICING manual mode pbs:
According to current SAT . , + ••••••• , ••• , ••••••••• -. SELECT

COMMENTS

R
- tn case of FAULT or discrepancy between ADC's informatfon and until further p~lors

action:
. H~gh speed boots activaHon is se~ected (afrframe + eng~nes)

. H~gh power cycle (20/60} is selected (propellers).

- OV R0 guarded Pb has to be used in case of cycle anomalY1 indicated by tis own
FAULT light.
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IgJU:;TECTQR FAILURE

ALERT

CONDITION VISUAL AURAL
Ice detector failure - Me flashing amber SC

- ANTI 'CING amber light on
CAP

~ ice detector FAU LT Ifghl on
control panel

PROCEDURE

ICE DETECTOR FAULT

MONITOR VI SUALlY JeE ACCAETION



r----~_.- ..

~1FC lA FAULT

-») PROCEDURES FO LLOWING FAtLUR ES 2.05,1C
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MFC 1A FAULT

ALERT

CONDriIO-N-~~--:-; ----VI-S-UA-L----~~A-U-RA~l------,~

---1- Me light fl~-;hi~g amber i
l- MFC amber light on CAP SC'
- Assoctated MFC FAULT on i

I

overhead panel J
--~-.....I.-_-_.

PROCEDURE

r MfC 1_AJ~ULT J
AFFECTED MODULE < , + < •••••• , •••••• < < ••• OfFJRESET
MODULE EOT LIST , . + ••••••• , •• , , + + , •••••••• , •• CHECK

COMMENTS

As HP valve 1 is lost. air is bled onlv from the LP stage. Applicable pack periormancc
is affected at low engine power.

-- Landi ng gear primary RED UNU( indi ca1ions are lost.
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MFC 18 FAULT

ALERT

~_ . _C_ONDI~I_O_N__

MFC 1B FAULT

VISUAL
-------

- Me light flashing amber

- MFC amber light on CAP

- Associ ated MFC FAUlT on
overhead panel

AURAL

sc

.~_ _ _~ -'----~ L.-- J

PROCEDURE
--- ---M-FC-l-B-FAULT r

A-H-e-ct-ed-M-OO-U-lE- .. -.-.-..-.-. -. '~-.-,-,-,-.-,-..-.-.-.-.-.-.-.-,.-.-.-.-_-.-O-Ff-/R-E-S-ET------il

MODULE EOT LIST , , CHECK

• Failure dllring TAXI OUT

PACK 1 ~ I ~ •• , • + t • ~ •• It •• + 4 I • I + • ~ , • + r _ ~ •• It ••• t • OFF

OVBD VALVE - .. - - .... T T ••••• T , •••• T T T ••••• , • fUll OPEN

• Prior take off
PAC K 2 . . . . . . , • . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . OFF

• After take 06
PJ\CKS . . . . . . . . . . . . . . . . . . . . . . . . . , . . , . , , . . . . . . . . ON

OVBD VALVE . . . . . . . . , . . , . . . . . . . . . . . . - . . . . . FU LL CLOSE

LEAVE LJG DOWN FOR COOLING FOR 1 min AFTER TAKE OfF EXCEPT IN
CASE OF EMERG ENCY.

• After 'andin g
PAC K1 . , . , . . . . , . . . . . . . . . . . . . . . . . , . . . , . . . . . . . . OFf

OVBD VALVE , _. . . . . . . . . . . . . . . . . . . . . . . FULL OPEN

• Failure in flight or aftsr landing

• Altor landing
PACK 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . OFF

OVBD VALVE , , .. , . - . , , , , . FULL OPEN

CAUTION : Before OJ] ening any door. packs 1 and 2 must be se1ccted
--- OFF and cockpit communication hatch must be opened.
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COMMENTS

- As wow signal is lost~ QVBO valve must be selected FU Ll OPEN manually on groun d
to jmprove racks cooling.

- Hot brakes indkalion is tost ~ UG must remain down during lImn after lake~ off for
cooling.

Ground turbofan' ~s lost. Pack 1 must be sWitched off on ground to avoid any
overheat prohiem.

- ENG 1 OIL lO PRESS light rema~ns ON when engine 1 is shut down.

After landing, as outflow valves do not futly open, selecting OVBD valve full open
relieves the l\P between cabin and outside.

.. On ground, pressurization digital controller test capability is lost.
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MfC 2A FAULT

ALERT
--~-_._---

CONDITION
--- -- - ------t

MFC 2A FAULT

VISUAL
-----------~-

Me light nashjng amb€"r
- MFe amber light on CAP
- Associated MFC FAULT on

overhead panel

AURAL

sc

-_..L....- ~ _ _ ------'

PROCEDURE

MFC 2A FAULT
- -- - -------------------

Affected MODlJLE _.. , , , . , . _. _ , .. OFF/RESET

AVIONICS VENT EXHAUST MODE , . _.. , OVBD

MODUlE EQT UST . , . . . , . . , . . . . . . , . . . . , . . . , . . . , . . . . . CHECK

• Failute during TAXI OUT

OVBO VALVE , , .. _. , .. , ' . , , . , , , . , FULL OPEN

• After take off
tOLE GATE . _ _. , ' _ , . , , , •. __ CHECK

OVBD VALVE . . . . . . . , , . . . , . , . . . . , . , . . . . , . _. . .• _ AUTO

• At touch down

IDLE GAT E . . . . . . , . . , . . . , . . . . . . . . . . , . . . . . . . , . MONHOR

• After land;ng

OVBD VALVE , . , _.. , __ , , , . FUll OPEN

• Failure in flight or after Ianding

• At touch down
10 LE GATE . . . . . . , , . . . ' . . , . . . . . . . . . . . . . • . . . , MONITOR

• After landing

OVOO VALve , , .. , , .. FULL OPEN
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COMMENTS

- Extmct hm is lost.

. EXHA UST MODE to OVBD position contro's the OVB 0 varve 10 parltally
open: ventHation air is thEm discharged ove(board instead of bein g drrected to th e
undelfloor valve. Ventrlatfoo FS ensured by 6P between Cabin and outside.

- As wow signal is just, OVBD VALVE must be scfected FULL OPEN manually on the
grounrt to Improve racks Gooring.

- l( mLE GATE FAll n amber alert is lost

- As HP va~ve 2 is 105tl air is b~ed onty from the LP stage. Pack 2 performance is
affected ttt low engine pO\ver,

~ A/H si de window ant;-icing is lost

- As extract fan is lost. avo~d leaving avionics selected ON on th e ground for a long
period of time with high OAT.

- Landing gear secondary green arrows and REO tJ NLK indications are lost.
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MFC 28 FAULT

ALERT
- - --

CONOInON VISUAL AURAL

- Me light flashing amber

MFC 28 FAULT - MFC amber light on CAP SC- Associated MFC FAULT on
overhead pane'

1-__
-- -_. -~ - - .- d

PROCEDURE

MFC 28 FAULT
Affecttld MODULE T •••• OFFjRESET

MODULE EQT liST - , , , , , CHECK

• FaiJure during taxi out

PACK 2 .... _, .................•..... , ' .... OFF

OVSD VALVE .. , . , .. , , .. , _ fULL OPEN

• Prior lake off
PACK 1 .. _. . _. • . , ..• _. _. . . . . . . . . . . . . . . . . _, . . . . OFF I

• After take off

PACKS .. - , .. , , .. , , , , . ON

OVBO VALVE , ........•... , ..•.. , , FULL CLOSE

lEAVE UG DOWN FOR COOLING FOR 1 min AfTER TAKE OFF EXCEPT IN
CASE OF EMERGENCY

• After landing

PACK 2 . . . , . . . , . . . , . . . . . . . , . . . . . , . , . , . . , . . . . . . OFf

OVBD VALVE , FULL OPEN

• Failur8 in flight Of after landing

• After landing
PACK 2 ' . , . . . . , , . . . . . , . , . . . . . . . . . . . . . . . . . . . . . ,Off •
OVBO VALVE , , .. , , FUlL OPEN

CAUTION : Before opening any door, packs 1 and 2 must be selected
- -_. OFF and cockpit communication hatch must be opened.

'-~- - ----~----
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COMMENTS

-- As wow signal is lost:
OVBD VALVE must be selec1ed FULL OPEN manually on tht; ground to improve racks
cooling.

- Ground turbofan 2 ;s lost Pack 2 must be switched OFF on the ground to avoid any
overheat problem.

. f-Iot brakes ind ication tS lost: UG must remain down during 1 mn after take off if
performance perm its.

- ENG 2 OiL LO PR ESS light remains ON when en gine 2 is shut down.

- Landing gear secondary yreen arrows and RED IJNLK rlldi~a'ions arc lost

- Afte r landing, seJccting the overboard valve fully open relieves the i\P between cabin
and outside.

- RH side win dow de~ic ing 1S lost vvithout FAULT ind ication.
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MFC lA +1BFAULT

ALERT

CONDlTluN VISUAL AURAL
- Me light ftash;ng amber

MFC 1A l 18 FAULT ~ MFC amber light on CAP Sc
- Associated MfC FAULT on

overhead panel

PROCEDURE

MFC 1A +18 FAULT

Affecled MODULES , .. , .. "............................. OFF/RESET

PROP 1 ANTI-ICING - - .. - .. + •• + , •••••• , •• , , + • • • • • • • • • • • • • • • • •• OFF

PROP ANTI-ICING FAULT PROCEDURE , _+ •••• APPLY

DE-~CING MODE SEL .... , .. _. , ... _. , + • • • • • • • •• QVRD (as requ~red)

PACK 1 ., .. , ,." .. ".. .. + ••••••••• , • , •• T ••••••• , •••• , •• OFF
BLEED 1 .., - . . . . . .. , , . . . . . . . , - , . - . . . . .. OFF

BLEED VALVE FAU LT PROCEDURE .... _. + ' •••• + •••••• , _ ••••••••• APPLY

RADAR . _. _. , .. _.. _____, . __ . _. + , •••• _ •• _ + ••• + _ • • • • • • • • _ • + •• OFF

GPWS ... , . T T • , • - T , • • - • , • , - •• T T , , ••• T • • • • • • • • • • • • • • • , ••• T +, OFF

MonuLE EQPT U5T . - . . . - - .... - . + • + • • • • • • • • • • • • - • • • • • • , • • •• CH ECK

• Betore landing

AlPes , ,.................................... OFF

• After landing

OVBD VALVE , + •••• , •••••••• FULL OPEN

CAUTION ~ Before opening any door, Packs 1 and 2 must be selected
OFF and cocpkit communication hatch must be opened.
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COMMENTS

- As Prop 1 aoti-tcing is lost, icing conditj ons must be avoided

If proJJeUer un ba~ance due to ice becom es excessive, period1caUy mOVing both
Cl 100 OVRO will modify centrifugal forces allowing ice elimtnation.

- Pack 1 is lost without FAU LT indication

- Bleed 1 is lost without FAULT indication

- Groun d turbo fan 1 is lost

L;H sid e wJnd ow oo1t- icin 9 is lost without FA UlT in dication

- AC BUS 1 is lost Ic()dtng to :
loss of lrim indicator

. loss 01 GPWS

. Joss ot weather radar

- Stick pusher fS rost without FAULT indication

- AlPeS must be selected OFF before landing due to loss of AlFEAT H on
engine 1. Check go around performances AlPCS off.

As one wow siynal is lost:
OVBD valve must be selected FUll OPEN manuallv on lhe yround Lo im proVf! racks
cooling.

- EN G1 01 L LO PR ESS lighL remains 0N when engtne 1 is shut down,

~ landi ng gear primary green arrows and RED UNlK indications are lost.

- After landin YJ as both outflow valves do not fully open, selecti ng the OVBD valve FU LL
OPEN relieves the D P between cabi rl and Dutside.
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MFC 1A + 2A FAULT

ALERT

CONDITfON VISUAL AURAL

MFC 1A ~ 2A FAUlT

- Me iight flashing amber
- MFC amber trght on CAP
- Associ ated MFC FAULT on

I overhead panel
--_._---'----------- -- - --

PROCEDURE

sc

- - - -------------------~

MFC 1A + 2A FAULT
--------------------

Affected MODULES , . , , .. , + ••• + ' • OFF/RESET

TLU , . , , . . , . . . . , , . , . . . . . . . . , . . . , . . . , . . , . . . , . MAN MODE

t AVJONIC VENT EXHAUST MODE .... + ••••••••••••••••••••• OVBO
GPWS . . + + • I • • ~ • ~ .. .. • • • + • • • • • • • • • • • • • • • • • • • L • • • • • • • 0FF

RADAR I • • .. • • • • • • • I • • I • • .. • • •••• + ... + • " I • " " • .. • • • • • I I OFF

MODlJLE EQT LIST _.. , , _ _ CHECK

AIRFRAME FAULT AMBER ALERT IS LOST

WHEN AIRFRAME DE-ICING USED, MONJTOR BOOTS INFlATtON.

As AP OFF alert is JastI use of AP befow WOO ft AGL is proMbiled.

• Before landing

UG L~VF.R . . , . + • • • •• + + • - • • • • • • • • • • • • • • • • • - •• + • • OOWN

EMER EXTENSION HANDLE , , PUll

• At touch down

IDLE GATE . , , . . . . . . . . . . . . . , + • + • • • , • • • • • • • • • • • MON ITOR

• After landing

OVBO VALVE ,., , ".......... FULL OPEN
Note: VOR 2/ ADF 2/ COURSE 2 INFORMATIONS ARE LOST.

AOC2 outputs (All. ASI. VSI) are not available.
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COMMENTS
Exhaust mode to OVBD poslti on controls the OVBO valve to partially
open: ventilation ai r ts then discharge overboard instead of being directed to the
underfloor valve. V~ntilati on is ensured by L\P between cabin and outside ai r,

- AC BUS 1 + 2 arc lost leadjng to :
, ~oss of VOR 2/ADF 2/COURSE 2 INFORMATION

loss or GPWS
loss of weather radar
loss of trim indicator

- Aulomatic Idle Gate system is not operative. Pulling the lever removes the stop and
allows to reduce be~ow FI iGI and reverse)

R/H 5i de wind ow anti-ic ing is lost.

- DC BUS 1 ~ 2 OFF warnings on overhead panel are lost,

- As HP vi:llve 1 + 2 ilre lost. a~ r is bled ouly from l P slayes.. Pl;:lck perform ance is
affected at low eng in e power.

As wow sjgnBI is lost OVBO VALVE must bl:! selected FULL OPEN manually on ground
to improve racks cooling,

As extract fan is lost, avojd leaving avionics ON on the ground for a ~ong peri ad of
lime with high OA1

Mechanical. crew and hostess call are lost.

-, Letnding geiir controls, (;III AED UNLK indi caU ons and secondary green arrows are lost.

R Stfck pusher FAULT indication is lost but s[ick pusher is still available,
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MfC lA + 28 FAULT

ALERT

VISUALCONDITION

, MFC lA + 28 FAULT

L.
PROCEDURE

__--+-_A_U~~L-1
- Me light nashing amber I
- MFC amber ~l ght on CAP I
__ Associated MFC FAULT on SC j
~o~ve~ead _~~_ne_1~~__ . _

~------ _. -----------------------.,

MFC lA + 28 FAULT
---------

Affected MODULES , .. , . , , , OfF/AESET

MAfN BLUE HYO PUMP .. , + • , , • , , •••••••••••• , • • • • • • • • • • OFF

XfEED . . . . . , . . . . . . . . . . . . . . . . . . . . , ' . . . . . . . . , . ON

DE·~CING MODE SEl , OVRD (as ROD)

MODULE EDT LlST . + • + • + ••• , •• , ••• , , • _ •••••••• _ ••••• CHECK

• DafOla landing

FLAPS CONTROL lS LOST

REDUCED FLAP LOG PROCEDURE . . . . . . . . . . . . , . . . . . . , . . APPLY

lIG lEVER . . . . . . . + • • • • • • • • • • • • • • • • • • • • • • , • • • • • • OOWN

EMER EXTENSION HANDLE .... + •••• , ••• + • + • , • + ••• , ••• PULL

• After landing

PAC K2 ,,_........................,.......... +. OFF

OVBD VALVE ..... ~ ... + , •••• , , ' •• , • • • • • • • • • •• FULL OPEN

~AUTION : Before opening any door, Packs 1 and 2 must be selected
I -- OFF and cockpit communication halch must be opened.

~~~ DOES NOT O/SC~N~ECT AFTER ~TBY PfTCH TRIM ACTIVATION. j



-») PROCEDURES FO LLOWrNG FAI LUR ES 2.05.10

1\R.12
P 13 001

F.e.a.M. MFC NOV 93
M

COMMENTS

- As HP valve 1 is ~ost. air is bled ontV rrom the lP stage. Concerned pack
perform ances is arfected fJt low engine power.

~ As wow js tost :
OVBD VALVE must he selected FULL OPEN to ~mprovc racks cooling.

._. Ground turbo fan 2 is lost. Pack 2 must be switched OFF on th e ground to avoin any
overheat problem

- EN G2 Oil LO PR ESS lighL remains ON as soon as engine 2 is shut down.

Landing gear controls, aU RED UNLK indications and secondary green arrows are 'ost.

- RH side window ant~ icing is los. without FAULT indication.

- After Itmdtny, as both outnow valves do not fullV open. selecting OVBD valve full open
r~tieves 6 P hetween cabin an d outside.

- Selecting de-icing mode to OVRD position allows to recover alf pneumatic
de~icers operations

_. Main blu c hyd-pump control is lost as well as Flaps controt
Selecting HY(l X FEED open a~ows to recover blue hyd pressure but flaps control
remain lost.



~
PROCEDURES FOLLOWING FAILURES 2.05.10

P 14 1 001 I
1\R12
F.e.a.M. MFC I ~ JUN 96

OJ\.

MFC 1B + 2A FAULT-- -_.~-

ALERT
-- _. - ---------- --------,

CONDITION

MFC Hl + 2A FAULT

VISUAL

Me tight ntlshing amber

- MFC amber Ii ght on CAP

-- Associated MFC FAU LT on
overhead panel

sc

PROCEDURE

1"" MFC 1B + 2A FAULT
I Affected MODULES--,.-. , ,', , --.--.-..-.-. ~ .. , OFF/RESET

DE·'CING MODE SEl .. , .. , , , .. , OVRO (as required)

AVIONtCS VENT EXHAUST MODE < •• OVBO

MODULE EOT LIST , , . _ , _. CHECK

• Before landin!)
FLAPS CONTR OL IS LOST

REDUCE FLAP lOG PROCEDURE . , .. , . , APPLY

UG LEVER . . . . . . . . . . , . . . . , . . . . . . . . . . . . . . . , . . . . . DOWN

EMtR EXTENSION HANDLE .. , , , . , , •.. PULL

_J

• After landing
PAC K1 , _. . . . , . . , . . . . . _. . . . , . . . , . , . . . . . . . . . . . . . . OFF

OVBO VALVE . , .. , , . , FULL OPEN

• At touch down

IDLE GATE. , , , .. , , , , , .. MONITOR

j

I
I CAUTIO N; Before opening any door, Packs 1 an d 2 must be selected

-- OFF LInd cockpit communication hatch must be opened.
I Note: VOR 2/ ADF 2/ COURSE 2 INFORMA nON is LOST.L FlO ,~m_mO_indj~at;ons are not available.



W PROCEDURES FOLLOWING FAILURES 2,05.10

~12
P 15 001

f.e.O.M. MFC DEC 94
:vJ,

COMMENTS

- EXHAUST MOOE to OVBD position controls the OVBD valve to partially open.
Ventilation air is then discharged overiloard Instead of betng directed to the underfloor
vCllve.
Ventitalion is ensured by l:lP between cabin and outside ak

- DC BUS 2 OFF warning on overhead panel is lost.

~ AIH side window anti-icing is ~ost.

~ AC BUS 2 is lost 'eadi ng to loss of VOR 2/AOF 2/COU RSE 2 information.

- As HP valve 2 is lost, aii" is b1ed only from the lP stage. Pack 2 performance ~s

aHected at low engine power.

~ c( IDLE GATE FAIL» amber alert is lost.

Ground turbofan 1 is lost. Pack 1 must be switched OFf on 9round to avoid any
overheat problem,

As wow signal ~s lost. OVBO VALVE must be selected FULL OPEN
manually: on the ground to improve racks cooling and to relieve the LiP between
cab)n and ou lside.

- As ~xtratt fan js lost, avoid leav~ng avionics selected ON on the ground for a long
period of time with high OAT.

- Hostl::!sS and crew ,ndications calls are lost.

- Hot brakes indicating system test is lost,

- ENG 1 OIL LO PRESS hght ramains ON when ~m9inp. 1 is shut down.

Landing gear controls. secondary RED UNlK indicatIons and green arrows are lost.

- Selecting dewicing mode to OVRO positi on allows to recover aU pneumatic
de-ieers operation.



-») PROCEDURES FOLLOWING FAILURES 2.05.10

~72
P 16 070

F.e.a.M. MFC JUN 97

MfC 2A + 2B FAULT

ALERT

MFC 2A -t- 28 FAULT

CONOITtON -_.J-- VISUAL
i·· Me light ftashing Clmber

I _ MFC amber light on CAP

- Associ atcd MFe FAULT on
overhead panel

AURAL

sc

1-- --- - --
r

PROCEDURE

MFC 2A + 28 FAULT
- - ~_._~------

Affected MODULES , . , OFF/RESET

I AVtONtCS VENT EXHAUST MODE + •••••• OVBD

PA OP 2 AN THeINC , . . , . . . . . . . . + • • • • • • • • • • • , • • • • • + , • • • OFf

PROP ANTI ICING FAULT PROCEDURE , , , APPLY

DE-rCING MODE SEl , - - .. - - . - , .. + ••• , •• + •• OVRD (as requjred~

PACK2 . . . . , . . . . . . . . , , . . . . . . . . _. . . . , . , . . . . , . , . . , . . OF F

BLEED 2 . . , , , __ . . , . . . . . . . . . . . . . . . . . . . . . . , , . . . . . , . . . OFF I

BLEED VALVE FAULT PROCEDURE , APPLY

MODULE EOPT LIST , _ , , , CHECK

• Before landing
AlPeS , . , , , . , , OFF

• At touch-down

IDLE GATE ......• , . , , , MONITOR

• After landing
OVBD VALVE , + • fULL OPEN

CAUTION: Before op~niny any door, Pi::lCKS 1 and 1. must be seJected
OFF and cockpIt communicalion hatch must be opened.

Note: PROP BRAKE is INOPERATIVE.
------------ --



-») PROCEDURES FOLLOWING FAILURE 2.05.10

P17 150
1\n72
F.e.O.M. MFC JUN 97

CQMMEHJ..S

~ Stick pusher is lost withOl}t FAU LT indication

- «tOLE GATE FAIL n amber alert is lest

- Hostass and crew indications calls are lost.

~ As Prop 2 anti - icing is los. j iei ng-conditions must be avoided.

If propeUer unba~ance due to ice becomes excessive, periodically movIng Cl
100 OVAD wi II modify centrifugal forces allowing ice eli minaHon,

- R/H side w~ndow anti - icing is ~ost without FAU LT indicatior·.

- AlPeS musl be setec1ed OFF before fandlng due to loss of A/FEATH on
engi ne 2. Check go around performances ATPCS off.

A - Ground Turbo Fan 2 ts los1.

- Pack 2 is rost w~thout FAU LT ind'cation

~ B~eed 2 is lost without FAU LT indication

- As extract fan is lost aV<J jd !eaving av~onics selected aN on 1he 9round for a long
period of time wah high OAT.

- As wow signal '5 lost l QVBD VALVE must be selected FULL OPEN manually on the
grou nd to improve racks coo ling.

- land ing gear secondary RED UN LK indication and green arrows are lost.

- ENG 2 0 IL LO PRESS rem arns lighted 00 indicator when engi ne 2 is shut down.

- After landing, as both oulflow valves do not fully open, selecti ng QVBO valve full open
relieves the 6.P between cabin and outside.

- Exhaus1 mode to QVBO position controls the QVBO valve to parriaUy open: venWa1ion
air is then discharge overboard instead of bieng directed to the underfloor valve.
Ventilation is ensured by ~P between cabin and outside air.



MFC 1B +- 2B FAULT

~
PROCEDURES FOLLOWING fAILURES 2.05.10

18 I IP 001
An 72

F.e.O.M. MFC I DEC 94
M

MFC 18 + 28 FAULT

ALERT

r-__-_CO-N~~T-I~-N-----_+_--~~~-=--=-V-=-lS-=-U-A--l------~--__1-f----.. AURAL -1
- Me amber hght (not flashing) I I

- MFC amber light on CAP Nil
Associated MFC FAULT on .

__ . ---'---_o_ve_rhead p_8_ne_J ----'-- _ _~
PROCEDURE
------ -- 1

- Affecled MODULES ~_F~ .1.~ .+21!~A~LT OFF;RESETl
OVERHEAD PANEL , , , , .... , .... _. _ . _. + •• _ ••••••••• MONITOR

MODULE (:QT usr .. + , •• , ••••••••• , •••••••••••••••• , CHECK

• BafcrB landing

NOSE WHEEL STEERlrJG + ••••••••••••••••••••••• OFF

ANTI SKID .. , , . ' . , .. ' . , . , , OFF

ANTI SKID FAULT PROCEDURE , ..... , _.. + •••• , ••• ' •••• APPLY

LlG LEVER ' . . , . . , . , . _. . . . . . , , , , . . , . . . . , , . . , . . . . DOWN

FMER EXTENSION HANDLE .. , , , PUll

R CAUTION: Gear can.lot be retracted
---_._--~

• At touch down

IDLE GATE .. , _ + •••••• , •••• , ••• , • PULL

DIFFERENTIAL BRAKING , , . USE

• After landing
PAC K 1 ..,...,..,..............."..,...'... + +. OFF

PAC K 2 ."..... ____. _. . . _. __. . . . . . . . , _. . . . . . . ., OFF

HORNS ANTI-ICING + ••••••• + ••••••••••••••• , •••••• , OFF

PROBES HEATING . , , .. + • , •••• + •••••• OFF

OV81l VALVE - . . . .. FU Ll OPEN
ljote: 1\TPeS ARM lig/lt is not available

external power C8nnDl be used

CAUTION: Before openi ng any docr, Packs 1 and 2 must be selected
OFF and cockpit communication hatch must be opened.



-») PROCEC URI:S FOLLOWING FAILURES 2,05.10

.l\n12
P 19 001

F.C.O.M. MFC NOV 93
'lA

COMMENTS

- As Me, MW and most of the centralized alerts are lost, overhead panel must be
monitored

- Brake operation .5 tost be~ow 35 kts if antiskid IS selected ON, Antiskid must be
se'ectt!d OFf before landi~g.

- As wow system is lost
nose whcd steering is '-osl
horns anti~icing must be switched OFF manually after land~ng

Idle Gate automatic runcHon is not available
OVBD VALVE must be selected FULL OPEN manually on the ground to improve
racks cooling (jnd refieves the i\P betwl:en cabi II and outstde ~ as outRow valves
do not fully open).

- Gfoun d turbofans 1 and 2 are lost. Packs 1 and 2 must be switched off on the ground
to avoid any overheat problem

- ENG 1 and ENG 2 OIL LO PRESS rema~n lighted on indicato:- when respective engtne
js shut down,

~ Landing gl:!(Jr controls/ secondary RED UNlK indications and green arrows, "LANDING
GEAR NOT DOWN" warning are lost.

." TAT healing FAULT light is lost.

- No whooler is heard dUf~ng trim aC1ivation

- MEATH light is lost

- ~o~ brakes indicatiofl is lost

StaH warning und stick shaker am lost without FAULT indication. Stick pusher
remains avaflable.

RH side window anti-icing is tost without FAULT irldications.

-- On ground, pressurization digital controller tesl capability is tost.



-») PROCE DU RES FO LLOWI NG fAI LU RES 2.05.10

20 r lAn 12
p 200

F.e.O.M. MFC I JUN 97

MODULE FAllU RE
AlA f- ,:NC ~~Oi\J "A I f~ fA 75 lA! , Ai 11\: i 81 1B/ 2AJ

18 2A 28 'lA 2B 28
PACK 1 I.OST
PAC:< 1 ~AUlT ,r-.;o LOST
PACK :l IOSi
PACK I .'=AUL1 ·f'.lD l.~ST

lifJDL'N[J 1UflBO I"M~ , LOST ~OS1 Lo~r LOS:·

Mi GrIOL~D TURUO f A~ t. LOST lOS: LOST I DS1
XVALVE 10Sl LOST lOST LOST LOST
CL TFL OW VALVl l.OSl toST LOST lOSl LOST lOST L051
/lUI a DPU~ING Ai 1H LJC
GV9U '/AlW tl.UI~ LOS"L LOST LOST ~OST LOST LOST LOST LOST I.::lST
FlJNCIIONNIN[;
FXTilACl f-AN losr LOST lOSl LOST
Af or r WA~NIN[] IIG' I r LOST

MCS ALmum: ALERT 1I GI IT LesT
GUJf)AN r:r I. GI·n LOS1
M(CfiANI L~ CALL I \C leST LOST LOS;T lOST
I; OS 1cSS CAll ~Nl] Losr LOST LOST LOST

CO\ll CREW CALL INO LOSl LOST LOST LOST
f.VR EHASt LOST LOST LOST LOS·'
m.cormlFls (S 1A~~ riS rorl LOST
~c STRY BUS lJNfW CETEC ~os T LOST LOST LOS
~r. 11:.JS ; 8F r- WAflNI.\f; IOS1 LOST lOST LOST
l~C Bl.:S l i)F J:" WAnl'lJ: \U lOS~ LOST LOST LOSi
AC ~IJS , Sr'L Y LOST ~OST LOST lOST
AC aus 2 SPI 'i LOS': LOST LOST LJSl

[ire INII f FAULI 1I~ r:1 ' Ds·r LOST LOST LOST LOST LOST LOS,
~NV l fA'JL T LI~ r r '.ost lOS' LOST lOST LOS1 LOST lOST
c.M!::R BAT [I ir~ Lf L LOST
·V,AI~ jAr CHfi (: 11 10$·
tiA1 DIS I:HAHG~ 1'\1 r:"1 [;r IT lOS'
lEfT Pi=TS LOS r LOSl LOST LOST
rH{JW PFTS LOST lOST LOST LOST

~lArs CON-:-RUL LOST LOST
FLA::l FL liPS UNLK WARNING LOST

ASYMWe r+l Y 0ET[(;"r ION L.OST
S riCK PU::iHEH LOST LOST
S~ ICK PUSHER LOST

STALL i~HIBlTIOf\

W~r.· s rlu(, S'FAKl:JI LOS·I
NING STle K ~)USH~.FI i SI-lAKt.I~ LOST

f- ~ L rAIJl T

ell SlAU WA.ii~H\IG LOS1

PITCH
WHOOLER LOSI

1HIM PrTeH IH!M ASYM LOSi
WARNING
RFI.FASAl3Ll C£NTF.A:Mi LOST

RU[J iJN11 AUTO DISUJNNl:L r
TRIM AF- rER 'tAW 1RIM AC l JON

llH Y'J IN(jA[;lM~.N

flU F"AULT U LOST
TFlIPL F. TRIM IfI,:f) I.DST lOS T



-») PROCEDURES FOLLOWING FAILURE 2.05.10

1 1P 21 001
1\A72

F.C.D.M. MFC I I JUl98
AA

R
R
R
R

MODULE FAILURE

ATA fUIliCTION IA lB 2,11. ;1B lAJ 1A IN 1B! 181 2JJ
1(1 M :m 2A 2El 28

IfiO BLUE HYU "U,",,, eTl LOST
GRU,"I f~lJ"''' lO I'A INDICI\TfON LOST tOST LOST LOST

PflOP 1 ANTI ICiNG LOST

Pf1{)P 1 ArfTI ICING r.wn LOST

PflOP ? mTlIC1NG LOS1

PfiOP 2 A~ll ICING fAUU LOS!

eNG I l[)E 00 AriTlI IGlN6 WSl

fNG 1 lilt; OA AN1i~ ICING FAULT LOST

ENG 2 (DE 00 mUI1CING LOST

ICE ENG 2 iDE:. on ANHf ICING FAULT lOST
AND AlRFflAM E:. ClE lei NG. f AU; T LOST
RAIN

PR01 ,lr,IAFI1I1ME. D~ ICING (BOOTS Al LOST

AIAFRAMf [I~ ICING IBOOTS El) LOSl

l r. rr $1 DE WINO-oW AN Tl IClNG t.OST
olnd ~ssoc:<ateo.1 FAun alf;lfl

RIGI-11 SIClE WINDOW AN H lC IN"G LOST LOST lOST LOST LOST lOST IOSl

RIGHT SIor WlNDOW ANTl iC ING LOST LOST LOST LOST
f /lUll

INHIBlTIOI" or HORNS ANTI ICING LQST
ON GFlOUND

~A.Sl [R WAAN1~G LOST

~i\Sl ER CA.U TION LOST

IIU FVI L IIlflHS lOST

erAS IIMa':J'! ALfHl S O~ CAP LOST

WARNING All. rnS LOST
ICO,.,FIG. ~OP 6RK, ENG OlLf

WARNING ALE FIT l.OSl
l~ LAPS UN lJ<.1

l OC Gt I\Jl CON 1FlOL LOsr I.OST LOST LOST

PI'IIM"~Y UNI KINDEr.,.liONS l flST LOST LOST lO:;T

P~IMI\~Y GRE£r1 AfJrlOWS LOST

srCOf.lOARY UNIt: tNDJCATIONS LOST lOSl WSl lOi>l LO!;1 LU~T LOSl

SEGOfIlDAAY GRHN ""RROWS LOST lOST LOSl LOST lOST LOST LOST

LOG
~RAKE OVF.fHEMPAUJH (LHI Wt>l LOSI LOST LOST

Gb'\H E!FV\KE 01Jf.AlTMP,AI ERT ~RH) LOS] LOSI l.OSl !.OSl lOST lOST LOS'

WG lE:Vt.llLOCK~ [) DO~ ON LQST
GRou~m

~OSF. WHH L ST [[Alf'./G LOsr
At"ll SKID LOST

·WG GEAR ~01 OOWN- LOST
W,AH~ING

UGHT tiGHT Te8T LOST

HP VAlVf I LOSl lOSl LOSl LOST
liP VAl V[ ;- LOST lQsr LOST LOST

BLEED VAlVE- 1 LOST
BIFrll

BLEE D\lAlIIE 1 rAUlT lNO lOS1 lOST LOST LOST

BLEFD VAl\IE ? LOST

StEED VI\lVE , f AUlT 1NO LOST lOSl LOST LOSl



-») PROCEDUR ES Fa LLOWI NG FAILURES 2.05.10
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P 22 300

F.e.O.M. MFC JUN97

MOO UlE FAllU RE

AlA rUNe liON lA t~ i.A 28 IN lA; ltv lSi 161 2AJ
18 lA 1B lA 28 213

CAflGO DOOR UNll( ,NO LOST LOST LOST LOST

~wo (OMP~ OOOH lJNLK lND ,-OSl LOST lOST LOST
[)l]OR:s tMtA KAl"CH UNlK INC LOST LOST LOST LOSl

CARGO DOOA CONTROL WSl LOST lOST LaST
CAHCO DOUR (; n PA1I,H lOST
AR M Itgh~ i1"1l1 LOST
E~(: l L:Pl 'lIM LOS~

El\IG I A,If Lus r
InhlblMn 0:1 grl)urad of [NG , i3lec LOSTATPeS FEATJnI plJ"'j:' a(t-'lJ311Orl b~ CL 1

FNr, , I JPT ~IM LOST

ENG l A/ f LOST
InhIDltL::m (Jt] s:;rOUr'd I)f ENG "I. €ie.c

LOSlFEA fH jJum~ aCII'l,liHIOn h', Cl l

BflAKING LOST
FlF-1 ;: ASING LOST

P:1:l~ FlED UNLK t T LOST
BRK

P1-lCP BRK i1h.Jr.lll"liHIOn (lFl CAPT whE"r
GuST LOG-K IS <~I~aseod and PnO' toSI
mM~[ st II er.ga[jl:!'d

IUL~ llJl ~ [~AT ~ lOS 1

GATe 1l.]L1. [,,\1 E AMdEH WAHNING LOST lOSl losr LOST

FNfI
l FFT At, ro Cl LOST

HIGHT ALnO Cl l.OST



-w PROCEDURES FOLLOWING FAILURE 2.05.11

.l\:R72
P 1 001

f.e.O.M. AUTOPILOT DEC 96
WI

AILERON MISTRIM MESSAGE. or EXCESSIVE LATERAL TRIM REQUIRED or
ABNORMAL FriGHT CHARACTERISTICS OF THE AIRPLANE

ALERT

Any unusual sttuations observed such as :
-- iIIuminati{)n of lhe AILERON MISTRJM message 011 ADU.
- excessive lateral tdm required.

- abn ormat fbght characteristics of the airplane.

PROCEDURE

r AILERON MISTRIM MESSAGE. ~; EXCES-SIVe- LATERAL TRIM REQUIRED. or

ABNORMAL FLIGHT CHARACTERISTiCS OF THE AIRPLANE

AP . , , I)ISCONNECT HOLDING FIRMLY THE CONTROLS
FLY MANUALLY PRtOR TO ADJUSTING THE LATERAL TRIMS

The autopilot may be reengaged foltowlng adjustment 0' the lateral trims.

'--------- --- - .

COMMENTS

__________~......J

Ailerons forces may be affected by externa' conditions such as :

R - Prolonged exposure to severe lcing.
- De/anti-icing hold over tim~ exceeded.



------- - - ._.

-w PROCEDU RES FOLLOWING FAILURE 2.05.11

I 190 I
1\R72

p 2

F.e.a.M. AUTOPILOT I I DEC 96
~

PITCH MISlR1M MESSAGE

ALERT

R

CONDITION VISUAL AURAL

AP TR 1M THR ESHOlD liml t fS - PlTCH MJSTRI Mmessage on NONE
exceeded AOU

PROCEDURE
. ----1

f PITCH MISTRIM MESSAGE
AP , DiSCONNECT HOLDING FIRMLY THE CONTROLS

L~~:r MA_NU~LlY UNTI~ R_~~_U~IN~~ORMAL CONDITIONS, _

COMMENTS

Elevator hjnge mornenls miiV be afft:!cted by external condItions.

From experi ence, the most ji~e~y cause appears to be take off wHh ice remain)ng on the
tail p~ane (De or anti-icing hold overtime exceeded).

R Severe icing may also be a factor.

PITCH TA 1M FAil
~-_._-- .

ALERT

CONDITION VtSUAL AURAL

Pitch Auto·trim lost " pnCH TRIM FAIl message NONE
on ADU

PROCEDURE

PITCH TRfM FAIL (MESSAGE)
- - - - -- _.- - - _ •• -- • -- -- _A •• - ------------1

AP . . . . . . . . . . . . . . . . . . DlSCONNECT HOLDI NG FIAMlY TH E CONTROLS

FLY MANUALLY UNTIL RESUMING NORMAl CONDITIONS,
- ---------------'



* PROCEDU RES FOLLOWING FA tLURE 2.05.12

1\R72
P , 001

F.C.O.M. MIseELlANEOUS DEC 94
AA

DOORS UNLK IN FLT

ALERT

CONDl1tON VISUAL AURAL

Door UN lK in flight - Me light flashing amber SC
- DOOR am her light on CA P
- associated door amber light

on overllead partel

PROCEDURE
, .. - - - ------------~.....-----,

DOORS UNLK IN FlT
----- -----------~-

R Anv dDor but FWD compt

S~GNS r _ • • • • • • • • • • • • .. r .. .. , .. I' .. I • .. • i I' I' .. I' .. II • .. r + .. • , r _ • rON

R DOOR associated . , . . . . . + • • • • , • • • • • • , • • • • • • • • VISUALLY Ct-l ECK

R • If unlocked or check not fe8sibJe

LOG ELEVAT'ON + ••••••••••.••• , • , • 9000 ft

MAX Fl .,. + + , • . • • • • • • • • , • • • • • • • • • • • • • • • • • • , • 1GO/MEA

R FWD compl

NO ACTION

COMMENTS

- As tho doors except t-- WD COM PT open outwards, when one is not locked, the llP
must be reduced by aircrah descent and lan~i ng elevation se1ection.



-w PROCEDURES FOllOWING FAILURE 2.05.12

P2 001
An 72

F.e.O.M. MISCELlANEOUS JUN 97

~Qr;KPIT WINDOW CRA~KED

PROCEDURE

COCKPIT WINDOW CRACKED

WINDOW HEAT AFFECTED + ••••• + •••••••••••••••••••• + •••• + • • •• OFF
LOG ELEVATION , , + •••• + ••• 9000 ft
M~ FL . . . . . . . . . . . , . . . . . . . . . . . . . . , . . . . . . . . . .. + • • • • • • • , • • 1OO/MEA



-w PAOCEDU RES FO LLOWING FAt LU RE 2.05.12

~72
P 3 001

F.e.O.M. MISCELLANEOUS NOV 93
'VI

AUDIO SEL FAULT

ALERT

CONDITION VISUAL AURAl

RCAU processing board failure -- Me tight flashing aOlber SC
or power 105s - AU(] 10 amber light on CAP

_. AUD 10 SEl FAU LT amber
light on associated side
panet

PROCEDURE

-~~--
. , , . AlTN
--- ..

CGMMENTS

In ALTN mode, affected crew stati OIl is connected directly an d only to ;
VHF- 1 if CAPT station affected
VHF 2 if FlO statton affec ted
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AHRS A/ERECT FAIL

ALERT

CONDITION VISUAL AURAL

One AHRS loses lAS input - associated A/ERECT FAIL - Nil -
from both ADC amber light iUuminates on

associated side panei

PROCEDURE
.----- - - ~- -- --- - - -- -----.

AHRS A/ERECT FAIL
-.- .~.~ - - - ----- -~. - ~ ~

R ATT/HOG pb on arlected side , , .. , + , ••••••• , •••• DEPRESS

When possible

AtRCRAFT "" UNACCELERATED LEVEL FUGHT

R ..~H_AS_affected PU~H TO ~AECT_pb_._" . _""_.. _""_' '_'_'.. ' " DEPRESS FOR 15 s_ .1

COMMENTS

When the aircrah is stabilized ~ unacceterated level fli ght), a gyro fast erection is
performed by depressing lh e associated pb lor 15 s,

- AHRS A/ERECT FAIL rematflS Wuminated as long as lAS s.gnal is lost
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"
EFIS COMPARISQN

ALERT

CONDITION VISUAL AURAL
AHAS disagree - Me flashing amber SC

- EFtS COMP amber light on CAP
- ..

If AP engaged - AP OFF red Ijght on flight deck Cavalry charge
- AP MSG on both EADI
- AHRS DATA INVAUD on ADU

(*1 When 1he two AH RS disagree (6 degrees or more) on pitcn information amber PIT
message is displayed on both EADI'S.
When the two AHRS disagree (6 degrees or more) on roll information, amber ROL
message is displayed on both EADI'S.
When the two AHRS disagree on both pitch and ro,1 information. amber An
message is displayed on both EADI'S.
In lhese cases. AP (if engaged) disconnects being unable to identify the right AHRS.

Note: In case of heading Ah'RS disagree, HOG HOLD should not be used.
In addition, GO AROUND Mode is not available.

PROCEDURE

EFIS COMP

• If AHRS caution appears on EFIS (ROt., PIT, An, HOG)
BOTH EADI. STBY HORIZON , .. , , CROSS CHECK
WRONG lNSTRUMENT , , _ IDENTIFY
ATT/HDG pb on affected side _ , , , , DEPRESS
WRONG AHRS POWER SUPPLY , , , , OFF

_If AHRS 1 is WRONG, pull CIS AHRSt NORM SPLY and
AHRS1 AUX SPlY

. If AHRS2 is WRONG, pull C/B AHAS2 NORM SPLY and
AHRS2 AUX SPlY FLT

• If ILS caution appears on EFfS
NAV SOURCES _ , , _. . CHECK
VOR/llS pb on affected side _ DEPRESS if necessary

COMMENTS
- The standby hori zo n is used as a reference 10 identify the wrong EADI.
- The pilol on the affected Side selects the non affected AHRS to supply its SGU.
- The wrong AHRS is setecled OFF to recover AP (pitch or roll AH AS disagree) or HDG
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AHRS FAIL

ALERT

CONDITION VISUAL AURAL

loss of AHRS ~ An FAil red message on - Nil -
associated EADI

- HOG FAil red message on
assocJated EHSI

_. Flag on opposite RMI

PROCEDURE
..._-~_..- ---------~~---..--,

AHRS FAIL .1

R ArT/HDG pb on affect ed side . . , . . . . . . . . . . . . , . . . . . . . . , . DEPRI:SS I

PER IODICAllY CO MPAR E REMAINING AHR S OUTPU TS TO STBY iNST I

COMMENTS

- The pilot on the affected side selects the non ~ffected AHH S to suppry its SGU.

Note: AP (If engaged} identifies the valid AHRS and remains engaged.
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SGU FAIL

ALERT

Refer to 1.1 0.30 page 14 for SGU failure alerts,

PROCEDURE

r- SGU FAILrF1S ~~_pb on affecte.~~~d~ '. _''_'~'~,.-,-,-,-,-,-,-,-,-,-.-...-,-,-,-.-.-.-.-O-EP-R-E-S-S-----i

Note: - If AP is eogaged and cDupled to the wrong SGU upper Inodes are lost. When
-- select;ng valid SGU, AP recovers upper modes.

- Do not confuse with CRT failure.' jn case of a SGU failure, both CR Ts on one
side are affected.
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CRT FAIL

PROCEDURE

f CAT affected ,: .. ; .. , , , , . , ..~~T.F~~~, , , OFF J

COMMENTS

- Affected CRT must be sWi1ched OFF to obtain composite mode on the non affected
A one. {in composite mode, the background brightness (brown and blue colors) is
A controlled by the WX DIM rheostat).

LOSS OF AADlf~tAlT~M EYER JNFORMATION

ALERT

CONDITION VISUAL AURAL
loss of radio alHmeler - amber dashes on EADI - Nil -

- GPWS FAULT amber light
on CAP

PROCEDURE

LOSS OF RADIO ALTIMETER INFORMATION
GPWS . . . , . . . . . . , . , , , . . . , , . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . .. OFF

A CAUTION ~ LDG GEAR NOT DOWN undue warning may be generated when
R redudng PLs, this alarm may be cancelled by using EMER AUDIO CANCEL



-w PROCEDURES FOLLOWING FAllURE 2.05.12

P9 001
JtJff72
F.e.a.M. MISCELLANEOUS JUN 97

ADU FAILURE

PROCEDURE

ADU FAILURE
ALl SEL mode ' , + ••••••••••• , • • • • • • • •• LOST
IASNS mode , , , USE TCS

• If amber ~'AP MSG'~ appears on EADI 01,

• In composite mode
AP D~SCO NNEGT1 HO LDI NG FIR MLV THE CONTROLS

COMMENTS

- AD U provides three types of informat ron:

• armed and active mode
• altitude selection
• anomaly message

as crew is no Ion gar informed on anomaly message AP must be disconnected.
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CONDlTtON V~SUAl AURAL

Loss ot ADC - Red flag on Ve, Vs indicators
- TAT / SAT I lAS information

are lost None
Selected AOe lS connected t~ - AP MSG on both EADI
AP - CPL DATA INVALID ON ADU

PROCEDURE

Ace FAULT
VALID ADC ., , + ••••••••• - •••• + ••• - ••••• + •• , ••••••••• SELECT
PF , , ". _, . _, _.. , . , . . . . . . . . . .. NON AFFECTED SIDE
AP COUPLING ,_,., __ . , , , , , , .. , " NON AFFECTED SIDE
ATe ., .... ,." .. , .... , , " NON AFFECTED EQUIPMENT
• It ADC 1 are losl

LANDING ELEVATION (pressure altitude) " .. , .. ,...... MAN MODE
GPWS , , . __ .. _, . _ _. + •.• , ••••••••• _ OFF

• It both ACe are lost
TLU , __ . _ , _ _.. , _ MAN MODE
STBY iNST ., ", .. " ,., , ,..... USE
MAN RATE knob .., + • _ ••• , ••••••••• , ••••• _ • " 9 o'clock
CAB PRESS MODE $EL .. , , , , ,.,.. MAN
ENGINE PARAMETERS _.. , , __ , , .. , .. _.. MONITOR
TeAS (if installed) .. , , + ••••••••••••••••• + + STBY
GPWS _... , . , _, . . . + • • • • • • • • • • • • • • • • + • • • • • • • • • • • • + • • • • +. 0FF

COMMENTS
- When ADC1 is lost, ADC2 is automaticaUy selected to supply the pressurizalion

digital conlrolfer. In this -case, bam correcHon is no longer available (reference
1013 mb) and landing field e!evation must be set in terms 0' pressu re altit ude.
if both ADC are lost, onl~ slandby jnstruments are available: air data instruments
have a red flag and AHA S have lost their TAS im puts.
Pressurizat ion has to be performed manuaUy.
if !he selected ADC is lost, FDAU does not receive inputs; bugs are not available on
TO indicators.
Each engine uses their own source [if ADC 1 is the faulty selected ADC)
10 sec. are necessary '0 recover bugs on TO lndicator after selection of the vatid
ADC.
it ADC1 is lost, GPWS is lost.
if both ADe are lost, De-Anti Icing AUTO Mode Selection is lost.
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ADC DtSAGREEMENT

ALERT

tn case of disagreement between bvoth ADC. AP (if engaged) dfscon nects being unable
to identify the val id AD C. AP MSG is displayed on bo1 h EADI
IIDADC DATA tNVAlI Dlr message is displayed on ADU,

PROCEDURE

ADC DISAGREEMENT

- INSTRUMENTS , , , CROSS CHECK
- FAULTY ADC , , , ,... 'DENTIF\ED
- VALlD ADC , , , . , , . , . . . . . . . . . . . . SELECTED

.. FAU LTV ADC , .. " .. - , . , , , . . . . . . . . .. OFF
• It ADC is WRONG, pull C/Ds

• ADC 1 EMEA SPLY and
• MFC 1A AUXIADC 1 HOT SPLY

• It ADC 2 is WRONG) pull C/B ADC 2
Refer to llADC FAULT' PROCEDURE

COMMENTS

- Wrong ADC is selected OFF in order to recover AP.

~ : Drift between both ADC information may occur if pilofs are partially obsfructed.
Check pitats.
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ADC SW FAULT

ALERT

CONDITION VISUAL AURAL
incorrect ADC switching - Me amber light on CAP SC

- ENG amber light on CAP
- ADC sw FAU LT amber

light on flight deck panel

PROCEDURE

IAD~~W............. ~DC. S.~. ~~.~~~ ..... _. . . Set 10 opposite ADCI
COMMENTS

ADC SW FAU LT iUuminates when ADC sW position does not correspond to ADC actual
selection (relays defect).

ADC is se! back 10 the previous salacrion in order to have an agreement between ADC
sw position and ADC selection.
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FIRE lOOP FAULT

ALERT

COND~T10N VISUAL AURAL

Fire loop fault sig nat - Me fight f1ashjng amber SC
- lOOP amber ~ight on CAP
- associ ated loop FAULT am ber

light on overhead panel

PROCEDURE
- ... -- ._. -- ----------------

.__ FIRE LOOP FAULT I
_._.~?~P affect~d ~ . . . . . . . , . . . . . , . . . , , . . . . . . , . . . '~:_~~~_J

R CAUTION: As Ion 9 as loop affected ~s not selected to OFf posJtion. the system can not
R detect an engine fire.
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OXYGEN LQ PA

ALERT

CONDITION VISUAL AURAL

low pressure 'below 50 PS~} - Me light flashing amber SC
in the LP dis~ribuhon circuit - OXY amber light on CAP

- MA~N SUPPLY LO PA amber
ligh1 on overhead panel

PROCEDURE

OXYGEN LO PR

OXY MAlN SUPP LY . , .. , . . . , . . . , . . . . . . . . . . . . . . . . , . . . . . . . OFF then ON

• If oxygen LO PR light remains m
MAlN SUPPLY + • • - • • , • • • • • • - • • • • • • • • • - • • • - • - + - • - • +. OFF
OXYGEN PORTABLE UNIT .... , .. + •••••• COCKPIT INSTALLED (IF RORD}

COMMENTS

- The 120 j portable oxygen bottle permits:

R . acontin uou sdiluted How to on ecrew member at 13 000 ft for a duration of 30 mn
Oxygen Jow pressure suppt~t valve position may disagree with actua~ oxygen MAiN
SUPPLY pb position it this pushbutton is activated by very dose consecutive actions.

Interval between OFF and ON actions on oxygen MAIN SUPP LY must be greater than
one second to be sure that low pressure supply valve position is in accordance with
actual pb positio n.
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BASIC WErGHT

it's lhe aircraft weight without any load. This means a we,ght not including crew
members, galley load, fuel load but including the commercial arrangement of the
correspondin g versi on.

DRY OPERATING WEIGHT

it's the weight of the aircraft in operating configuration. It's obtained by addition of the
basic weight crew members and gaUev load.

TAKE OFF FUEL

it's the weight of the on board fuel at lake off.

OPERATING WEIGHT

it's the weight obtained by addition of the DRY OPERAT~NG WEIGHT i1nd the TAKE OFF
fUEl

PAYLOAD

it's the weight of the payload including cargo IDads, passengers and passenger
baygagc.

ZERO FUEL WEIGHT

it's the weight obtained by addition of the DRY OPERATING WEIGHT and the PAYLOAD.

TAKE OFF WEIGHT

it's the weight at take oft, It's equal to the addition of the ZERO fUEL WEtGHT and TAKE
OFF FUEL.

TRIP FUEL

ii's the weight of the fuel necessary lo flV the normal leg without reserves.

LANDING WEIGHT

it's the weight at ~anding. It is equal to TAKE OFF WEIGHT minus TRW FUEL.

REFER EN CE DATA

Datum line - .. , STAO {2.362 m 11'9") iorward of aircraft nose)

R Leading edge of MAC , , 13.604 m ~44'63")

R Length of MAC . , . , .. , , - . , - .. 2.303 m (7'556")
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A FORWARD AND REAR CARGO COMPARTMENTS

R Refer to ~We~ght and Balance Manual"

R WBM: 1.60.04.
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GENERAL INFORMATiON

MAXIMUM fUEl CAPACITY

R
PER TANK TOTAL

VOLUME 3 185 L (840 US GAL) 6 370 L (1680 US GAl)

WEIGHT 2 500 kg (5512 lbsl 5 000 kg (11025 Lbs)

REFUELING PAN EL

.....-'".........·-o
""·.....
Q·..:t
a

--, r
~ ..-.......

(~-±) l-,

C:±),:

- During automatic refueling, both tanks receive fuel simultaneously,

With the tanks fitled to the maximum nomina' total fuel capacity, there is sufficient
space in each tank to allow a 2 % thermal expansion of fuel without causing spillage
through the vent system.

- The vent tank in each wing has a votumt:! or 100 I (26 US gal).

- If necessary during refueing procedures, close relevant REFUEL VALVE to isolate
associated tank as required.
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REFUELING PROCEDURE

- Observe the safety prccuutions and make certain that the tanker and the aircraft are
properly grounded.

R NDt~: Refueling when RH engine is running in Hotel mode is prohibited.

- Press FQI TEST pb ctnrl chi;!ck ~

R . All 8's C1re displayed 011 the FUEL Q"N indo

AUTOMATIC REFUELING (wtlen installed~

- Check REFUEL VALVES sws am at NORM posttion and guarded,

-- Sul lhe preselected lolal fuel quantity on the SELECTED QIT Ind.

- Place Mode selector sw ill RE:FUEL position,

-- Start refueling.

MANUAL REFUEL1NG

Raise REFUEL VALVES sw gards and ptace an switches tn SHUT posjtjon.

- Place Mode selector sw in AEFUEl position.

- PI~c~ <lppropriate REFUEL VALVES SW III OPEN position.

-- Start refue~jng.

- Monitor individu(jj lank content on FUEL OlY tnd~ci:ltor ami setect appropriate tank
flEFUEL VALVE sw to SHUT 11S tank content reaches required hJel quantity.

Note: 1. Total VIne to fill wing tanks is approximatelv 18 minutes.

2. As tanks become (u{l, fuel flow will be ~topped by ,~jgh level sensors and
appropriate lank HJGH LEVEL liglJl wi'{ illuminate.

R
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GRAVITY FILLING

- Position tlccess platform for access to overwing refuelrng caps and Bttach refuelin 9
hose grounding cable to grounding connection at overwing refueling cap. Remove
overwing refueli fig cap.

Start filing t monitor quantity of fuel delivered on FQI and observe the HIGH LEVEL
indicator lights on refueling panel; stop filing when required fuel level is reached or
wlH~n HIGH LEVEL indicator light(s) come Orl.

Each tank is equipped with 2 indicators

one in the inner part of the wing (between the engine and the fuselage ~

onu in the outer part of the wing

• Re(trl and note roll aircraft altitude on dinometer in the hydraulfc bay (LH lanrling
yeC::lf fairing ~

R Ai rcrtJft bank angle is positive for wing up, negative for wing down.

Note: Pitch attttude must be hetween ~ 3° degrees and + , degree. In this range
pitch has no influence.

• PosHi on access platform

• Unlock indicator rod with screwdriver and slowly withdraw rod until magnetic
attraction between rod and noat magnets is felt.

• Check rod fr~edom by pushj ng up both rod and fical mag net.

• SlowlV withdraw rorl down to f10ating level

• Note the yraduation on rod which aligns with wi n9 bottom surface

• Replace indicator and lock with screwdriver

R "- If both gauges indications don'l indicate extremum values {O or 30 for inner gauge,
R 0 or 19 for outer Qi:luge, disregard clinometer indication. Fuet quantity is determined
R thanks to intemal and exlemal ind~c8tor reading.
R
R Note: Clinometer indication is disregarded for accuracy purposes.

R .- If one gall ge indicates an extremum value (0 or 30 for in ner gauge, a or 19 for outer
R gauge, dtsregard this extremum value. use crlnometer Fndkatton and the other gauge
R value.
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F.e.O.M. FUEL LOADlNG KG 1 I OCT 89
I'\A

0,J6 0.77 0..18 o.J9 IUO O,tll 0.82 n.n
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Example:
Fuel qmtnlity ~ density -4 wei ght
1650 1--) 0,77 ~ 1271 kg

a..HIo.n

t
(1,79

0.80
!;I.81

f)

0.82
0,93
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1\Ff72
P 10 001

F.C.O.M. FUEL LOADING NOV 92
AA

ACCURACY 0F FUEL QUANTITY IN DICATO RS-- -- - -- -- ..._--- -- --- -

CD At levelled night. rucl quantity indicators introduce an error which is function of the
im1icatcd fuel quantity, Error is ~s follows:

LEFT TANK4Q{Kg} : INDlCATEO QUANTHY-ACTUAL QUANTllY
50. - - . .- . -- ---r-------.---------,. ,..---.......,----,.----.,

---~-----...-._.....,

,50, --------"'---- L_-----L - - - _l_-----'__""'---~.........--'

----Ir---+--- -1-----1.- --4-------l

"-"...........- FUEL QUANTITY (Kg}
O.............~~-=-:--=---+----:-=7::~....r--~~-+--~2~OOO:.-:.--+--~2::::!.500:-:-1...

R~GHT TANKAQ(Kg) !;! INDICATED aUANTITl'-ACTUAL QUANTITY
1 -----,----.-----,--------,

-0
00
o.C.

FUEL aUAf4THY {Kg)
; o...,.........,....;a""",~~-+-~10~O~O-~~~~-~~20~O~O--t---=.2~500::-=-ot..

~ .~-~j-------t--t'~ j
~ -50. ---
""

~ 50.
o,....
00.
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AFtn
P 1 001

F.e.O.M. WEIGHT AND BALANCE DEC 94
/\C

R GENERAL
R
R Refer to Weight and Balance Manuat chap1ers 1.70.00 and 1.90.03 in order to find
R actual data concerning your aircraft.

R The folloWJ ng pages Ylve the method to fill the load and trirn sheet, bur musl be
R consjdered on'v as a methodofogy taking Fnto account a fictitious example.
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») LOADING - FUEL -- BALANCE CH ART I 2.06.04
I

An 72
P 2 001

F.e,a.M. WEIGHT AND BALANCE DEC 94
~.

LOAD AND TRIM SHEET

This chart ilU ows the determination of the weight and the CG locabon in % MAC of the
Qircraft in fun ction of :

- Dry operating welght
- Passenyer accornorlalion
- Luggage anrl fre [ghl repartition
-- Fu cion board

EXAMPLE BASED ON fiCTITIOUS VALUES. - -

The uti'i'alion is descri b~d by the following ex ample ~

Dry operating weight 12 500 kg and CG = , 8,7 %
Deviation Dr ~rtjuslrnt!llls ...... 10 kg In the toi'el
Total caryn 680 kg (400 kg in FWD cargo compartment: 280 kg in AFT

cargo compilrtment~,

Total passengers 60 (40 M - 15 F . 5 CH)
Actual zero fuel we~ght 17 505 kg
Take off fuel 1 500 ky
Actual take off wejght 19 005 kQ

8~ Carry in G) Dry opemling weight and CG : 12 500 kQ, 1a.7 % MAC

b) Compute the Dry Operating weighl index using Un:! corresponding formula amJ carry
it ~n Q)

~B~- 25) x 12 500 x 0.2303 .- _ 12 1
1 500 -,

c) Carry Ifl Q) wctght deviations relativos to the zones D, E or F. Compute
correspondiny tndcx corrcdions :
10 kg in lone F :: + 0-61 x 1 == f- 0.61

Carry this result in @

d} Compute corrected index.
Corrected index:::; - 12.1 + 0.61 = .. 11.49
Carry ifl @ this resu It.



-w LOADING . FUEl - BALANCE CHART 2.06.04

I 001 l
AR72

P 3

F.e.O.M. WEIGHT AND BALANCE J J DEC 94
~t1

e) From thi s value on index scale @ ,draw thmugh each correspondIng scale Q)
the effect of ~

~ Passengers in compartments A, B, C.
- Luggage and cargo in forward and afterward cargo.
Note: Take into account the arrows orientation

From the last obtained point @ ,draw a vertical line to intercept the horizontal line
corresponding to the Actual Zero Fuel Weight define d on table (!) : 17 505 kg.

HCheck that the intersection point @ '5 in we~ght and CG authorized limits for aircraft
without fuel @ .
- Weiyht must b~ below the Max Zero Fuel Weiyht.
- Center of gravity must be inside zero fue~ operational limits (dotted lines).

suggested by the Manufacturer to cover we~ghVcenter of gravity incertitude due to
loadrng and in fljght movement.

g) From the point <1J •draw on the scale @ tne take off fuel quantity effect.
From thls point ® I draw an other vertjc:al line to intercept the hOftlontal Hne
corresponding to the Actual Take off Weight defined on table (]) : 19 005 kg.
- Check that this weight tS not over the Maximum Take off Weight.
- Check t~al center or gravity is inside the take offllanding certified ~jmits.

Read on the diagram the Take Off Weight CG in % of MAC. ~Z5.6)

h) 1n function 01 obtained eG, determinate on scale @ the stabHizer tab setting value
at Take Off Weight: cockp't indkabon + 1.25 UP.

j) FoUowing the verttcal line associated to the take off cond;tion t go back in the fuel
lone and substract the fuel trip quantity. From this point and ustng the methodo~ogy

explained to g~ :
- Check that the weight at landing is below the MLW
- Check that center of gravity is inside of the take offl1onding certified rimits.
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I IP4 001
KA72
F.e.O.M. WEIGHT AND BALANCE I I JUL99

EXAMPLE BASED ON FICTITIQ.,US DATA

CAUTlQN: Fictitious da1a
Refer to WBM for operationat use

"., ",."

:0.~

..It~--:~
~~~~B~B88~8B8BB I

I I.)l_~

''- --+-----+--\--l,-+-'r+-

" 4-~--~---Ir-'r+\_-\+I-+1t*\-H++++++_t_hI+l~_H++++H_----__I

.. ..,---+--'t----\-+-H--+1't-++H-~t-+.......,H-ftt!_+_+_f_++_'_++_++H+t__-i

--"---

.! .. .'"I!:" "'"., .,..~. 'iIJ"II

(10'1 ')0:: 1~

i .I~

IC'.','[' .-0-- 'I LIO ~.d;: 'i;. .... ' rl!::·.. ·r. "tt;,I~ •
r-------.- - -- - - - .'

J,~r :l~ ("l)n.A!=-~4q· L;r,o Ui=l[~""~.~I-

H-''''L ....... i::. ;;'·~"1 61(] ~ PflfilL c:.;...4-:.A)

~ I_,..':._.~~~ _~~~====~::::::-.t~-l]~l~'L~.~"~~'"J~[~"G~LIl~===!=~'-'~,"
.!..~ II,..A~ .(I;."":~") 1.: ... ~ L 'Ii' .. 'L:ip~ I I i' !iO~o ~~-(C (;,(1 '':~l; -----+--,,---100

: ~(:n.':'L rt,l'(( ·:"':fl- 'L'll.l(Jllf

.. _ lu

•I
J'

l.J,l.~;I.· ~ II t
• (L.ot'r-(;··'· ....i

,~

,','.
".i... "" •. '

l

l).'f{ ~.~.. ~ r' E.. ,14'
~-i)t~t. T:-::!\I:',

1·-". ;

~- ; l,j.', ...

t, ~ :,,,, .1 q
,.-.

10 L-"_',_,,,_._':'_'----'-----'L-L.-J

(1) :~:'~'::-; ".'_ J~J_'
I •. 1. ~ ;--. ....... ~j.r.) -,,".r.l:L
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F.e.O.M. CONTENTS DEC 94
M

3.01.00

3.01.01

3.01.02

3.01.03

R 3.01.04

3.01.05

CONTENTS

CONVERSIONS

ISA

MACH -Z -lAS - lAS - SAT - TAT

QfElQNH - ZP/ZGIISA

PRESS UAIZATION



-w OPERATING DATA 3.01.01

! 001 rP 1
1\:R72

F.C.O.M. CONVERSIONS I I JUN 97

CONVERSION METERS --) FEET

DATA RESULT

2,200 m : 7217.8 ft
2,211 m ' 11 III : + 36.09 ft

2,211 In : 7253.89 rt

MLJltiply by to get

m 3.281 ft

m 0 ~1 2 3 4 5- 6 7 3 9....
n D. ~ 3.28 6..56 9,84 13.12 16.40 19,68 22.97 26.25 29,53

I 101 :D81 ::lfi.UY 1 39. ~1 j 42.65- 4E1.93 49.21 ~:?49 ',b.n ~9 Q5 62.34

2U £G,62 W.90 )),18 75.<H3 78.74 82.02 85.30 88.56 91.86 95,14

:m 98.42 101.70 104,9~ lOB.2'7 11 1.55 114,63 110,11 T21,39 12'1.67 127.95

'1D '3113 1J'l.r, 1 131,19 141.07 144.36 147.64 150,92 154.20 157.118 160,76

boO 111404 157.32 1/0.60 10.88 11J.16 100.44 183.12 1BI.01 190.:19 193, :'1

60 196,Blj 200 13 203,41 206,69 209.97 213,25 21G.53 219.81 223,09 226,38

70 2?9,66 232.94 236.22 239,50 242.78 246.06 249.34 ?5? 6? ?5~.9(l ;'5,9.1 R

80 7.6/.46 265 7t1 26!:), 03 2n,31 275.59 278,87 282, 1~ 28SA3 288. Jl 291,9g

90 295.27 ?98.!'l~ 301,83 305,11 308.40 311.96 314.96 31R/~ :l71.~2 32"'1.80

U 10 20 30 1I0 50 60 70 ao 9Q

100 3l8,O8 ::160,89 393,70 426,50 '159.31 492. T2 52L1.93 557.74 590.5-1 623,35

200 656 16 638.97 721./8 7501.58 7S1,39 B20.20 m.j,3.01 B85.52 918,52 951.'13

3Dn 9B414 10170 1049,9 108? 7 1115,5 1148.3 118L 1 1213.9 12-16.7 1219,!:)

400 1312,] 134'5 1 13n~ 1410 7 1443.6 1,H6.4 150~.2 1:l42.0 1574.8 1607.6

!,OO l640.4 l£i73.7 17060 173$.8 1771.6 1804,<1 1837.2' 1370.1 19fJ2, 9 1935,7

600 196fl. 5 2001.3 2034,1 20G6.9 20\:19, I 213?,~ 216b.3 2198,1 2230.9 2263,8

100 7.7~lr;.G 71:::'9.4 ?::«i7. ? ng.r,.n )477.B ?4(jO.G ~493.4 ?5?fi. )559.0 ?:'-91.R

800 2fiJ4.6 2ri57.4 ?690.~ 2773.1 2755.9 ?7SR.7 2821.5 2854,3 2887.1 29-'9,9

900 2952,] 29St>,~ 30183 3D!> 1,1 30E!,to J116,8 31~9,6 3182.4 3215.2 3:M8,O

0 HlO -200 300 100 !jOD 600 700 800 900-
1000 ]280,0 3rRJ8.9 ]9J7.0 4?fi5.0 4593.1 49]1.::' 57.49.3 5577.4 5905,.:1 6233.5

I 2000 6561,6 68B9,7 7217,al 754~,8 7873,9 8202,0 8530,1 885-8.2 918G,2 9514.3

3000 9842.4 10170 10'199 10827 11155 11 t1B3 11811 12139 12467 12795-

4000 13123 13151 13179 1<11(}, 1443fj 101761\ 15092 15420 15748 1G076

5000 l6404 lG732 \7060 17388 17716 18044 18372 18701 '907.9 19357

fjCOO 1968G ?OO 1J 70341 IlOG69 70997 ?132~ ~1G~3 21981 22309 2;1;38

7000 22966 23294 23622 23950 24278 24G[J(j 24934 25262 25590 25918

8000 26246 LIj~JI1 l6903 21231 27559 27887 2B215- 28543 ~8871 29199

9000 29527 29855 30T83 30511 30840 ::l1168 31496 31824 32152 37AflO



-+» OPERATfNG DATA 3.01.01

I 001 IP2
An 72
F.e.O.M. CONVERSIONS i I JUN 97

CONVERSION FEET -----) METERS

DATA RESULT

400 fr : 121.92 rn Mllitiply by to get

403 ft 3 f[ : + 0.91 III fl 0.3048 m
403 ft : 122.83 In

h 0 1 2 ;::3 4 5 6 7 8 9

l q (] 0.30 0.61 0.91J 1.22 1.52 1.83 2.13 2.4d 2,7<1

10 3.0b :l.:Jt :Hjfj 3.'Jtj 4.2/ 4.57 4.88 5.18 5AH 5,i9

20 6.10 6.40 6./1 7.01 7,32 7.62 7,92 8.23 8.53 8,84

30 9.14 9,<15 \l,7S 10.05 lO.36 10.67 10.91 1128 11.58 11.89

40 12.19 12.50 12,8U 13.11 13.41 13,72 14,02 14,33 14.63 11,91

~o 15.24 l~~iI 1~.85 16.15 16.46 16.76 17.m 1J.37 17.68 1/,98

80 113.79 18.~9 18.90 19.:xJ 19.51 19,81 20.12 20.42 20.73 21,03

70 21,34 21.64 21,95 22.25 22.56 22,86 23,16 23.47 23.77 24,08

80 24,]8 :24. G9 2'1,99 2b.JO 25.£0 25.91 26.21 26,57 26.B2 27,13

ClO 27.43 n. /4 28.0tl 28.35 2fU35 28.96 29.26 29.57 29.87 30,18

~ 0 10 7.0 30 40 50 60 70 80 9()
I-

100 30.43 33.!j3 36.58 39.62 42.67 45.72 18.17 51.82 54.86 57,91

200 60.96- 64.01 61.06 70. W 73. IS 76.20 79.25 82.30 85.34 8B39

300 \11.44 !=If!. 49- 97,54 100.53 103.63 106.68 100,73 112.78 115.82 118,97

I 4001 121,921 12.:1.97 1?$.02 131,06 134,11 137.16 140.21 143,26 146.30 149,35

:>00 152.<10 155.<1':> 1tJ8.!;j.U 161.!;i4 1ti4.~9 167.64 17069 173.74 17678 17983

600 182,88 185,9:3- 188.00 192,02 1~!}.O 7 198.12 201,1) 204,22 207.26 210,31

700 213.36 216.41 21V,46 <-22,50 222,65- :.!£8,60 231.65 234,70 237.74 240,79

800 243.&1 246.89 249.94 252.98 256.03 2:'9.08 262.13 265.18 26822 271.27

900 274.32 277,37 280,42 283.46 286,51 269,56 292.61 295.66 298,70 301,75

a 100 200 300 400 500 600 700 800 900

1000 304.80 :13'5.28 3£5.76 39624 426.72 457,20 487.68 518.16 548.64 579.12

2000 609,60 640.08 670.56 701.04 731.52 762.00 792,48 822.96 853.44 883.91

.1000 914,40 944.88 ~)75.36 1005,8 1036.3 1066.8 1097,3 112"1,8 1158.2 1188,7

4000 1219.2 1249, I 1:280.2 13HJ.6 1341.1 1371.6 1402,1 1432,6 1463JJ l493,5

5000 1524.0 15545 Hi85.D 16Hi.4 Hi45,9 1676.4 1706,9 l737,4 1767.8 n98,3

6000 1828.8 18593 t889.B '902.2 1950,7 1981.2 2011.7 2042.2 2072.6 2103.1

7000 2133.6 2164,1 1'194.6 222b.0 225-5.5 2286,0 2316,5 2347,0 2377,6 2407.9

8000 2438.4 2468,9 249~.4 2529.8 2560.3 2590.8 2621.3 2651.8 2682,2 2/12.7

SOOO 2743.2 2773,7 2804.2 ?A-34.6 2865,1 2895.6 2926.1 2956.6 2987.0 3017.5-

0 1000 2000 3000 4000 5000 6000 7000 a000 0000

1000U ::5U'I8.0 335;'>.8 36SJ.6 3962.4 426;.2 4572.0 4876.9 5181.6 5486.4 5791.2

20000 6096,0 6400.8 6705,6 7010.4 7315.2 i'620.0 7924.8 8229.6 8534.4 8339.2

30000 9144.0 9448.8 9753.6 10058 10363 106fj8 10973 11278 11582 11887

40000 12197 12497 12807 13106 13411 13716 14021 14326 14630 14935

50000 ln240 155<15 15.850 16154 16459 16764 17M9 17374 17678 17963



-w OPERATING DATA 3.01.01

I 001 IP3
~72

F.e.a.M. CONVERSIONS 1 1JUN 97

CONVERSION HPa IN HG - ZP:

HPa in. HO
zp
rt HP8 in. HG

zp
f1 HPa in, HG I ~ HPa in. HQ

zp
ft

10~O 31 .Q1 - 989t-----I---. _.. - ...
1048 :m.~5 .936 958 28.29 15<13 868 2!>.53 01;>19 77f.l ~ n97 1131

1046 30.89 - 88:J 956 i'8.2:l 1GOI 866 25.57 428", 776 I n9:? 1199

1044 30.83 - 830 954 28.17 16513 864 25-.51 4343 774 l n8$ 7767

1042 30.77 -776 952 28.11 171!> 862 I 25.4~ 4405 772 ~ 22,80 7335

1040 30 n - 723 95-0 28.05 \ 713 880 2!).40 4468 no I 22.14 '/'102
t--1O-3~a-+--3;:"o;;.....6';"5--+---6';";6;;';;9-+""';'94';"8~r·27~·-1-8-3-1-+--8;...58----.-..:,;.25-.-34-+-"5-3-1-+-7-68-+-j-2-2-,68----i1--7.:....4.:...::7-=O~

lOJ6 30. hOd - 61~ H4n 27.94 l H389 856 25.28 4~9:~ "of; In.!>' n:J8
1034 30.53 .. 56:? 944 27.88.' 947 854 25.22 4S56 764 I 22,55 7607
1O:f? I :mAi - bOB 9'42 n.B:! r 2005 8b2 25.16 1'1718 76) ~ n.!iO 7n/6

1030 30.47 - <154 940 27.76 f 2062 6~~o_l~~:I1__~Q_1 22.44 7745

HJ;?R JO.,:lf> - 400 fl;'l8 \ 2'7.70 ?170 848 I 7.5.04 i 4844 7!'iR t n.38 7R1S

10<'5 ]0':10 . 346 936 27.64 2178 848 I 24.9B I 4\,10,' 756: 22.32 -'S85

1074 3024 - 292 £l.34 27.58 ~ 2236 844: 24.97 4970 7!14 l 2'2.2'1 "955

1022 30.18 - 238 9:::12 27.52 2291 842 24.86 W33 772 I 22,21 8025

1070 3rJ 11 I 184 ~O ~ 27.46 2353 ~.2_!-~4.~1. .l ..~2~j 770 ~ n15 809~
10lB 30,06 - 129 9-28 2'7.40 2412 B3S' 211./~ I 516~ J18! 22,QY 8161

101 fi 30 (l-(l 7tl 92fJ 17.34 2411 836 211.69 522~ 1'\6 I 2l-,m an1
1014 7.9.94 - 20 924 2'7.29 253(1 834 I 24.63 5:189 744 l 2'1.97 8301

Hll:!' <'') 88 34 g;o 7.7 .23 2589 83~ 24SJ !}3~j /42 j 21,91 8371

10 10 29.83 B9---11---9_2_0--t_2_.7_..:....17--+_2~6:....4:....7-+---=-830::....::.....-+-.=.2.:....4._5:._1 ~ .1. ~ _. ?~O "'r .2..~...:.85 .J-84~
1006 79.]) l44 918 n11 2107 828 ~ 24.45 5>18' 738 2179 8512

1006 29.71 199 g16 27,05 2/67 826 2'4.39 S54~ 736 21,73 8583

1004 29 6:; 25'1 £1M 1'6.00 2826 824 211.33 S-61O 734 21,68 8654

1002 29.~9 309 912 2'693 2885 822 2421 5-6'J~ 1~2 21,62 8nb

1000 29.53 3601 910 7.0.37 2944 820 24.2'1 5740 730! 2155 87Q6

998 29.4T~ 4HJ 90B 2'6.81 3004 818-Ti~~16 58()5 ''i23[21~so 88£7

996 29.41 475 906 26.7:' 3D64 816! 24.10 S8,O 726 I' 21.44 8939
£194 29.35 530 904 26.l0 312'1 814 24.04 593!) 724 21,38 9010

9?l ,2929 586 9D2 I 26,6<l 3183 812 i 23.9B 6000 777 2137 90B?
090 ! )9.23 641 !iOO 26.5B 3243 810 J 23.92 6005 no ~ ;,;'126 9154
-988-~--29.18 6-"1'-- '--898 26.52 j 3303 BOO; 23.86 fin· 718 l 7.1,20 9226

986 l 29.12 7~3 896 Z6.4fi 1 335J 806 I 23.80 6197 716 l2U4 929B

984 1 29.06 809 894 26,40 3424 804 23.74 6263 '114 21 08 93i'1
982 . /9.00 865- fl92 26.34 3484 802 23.68 6329 71~. ;Ul3 9443

9-80 28.94 97.~_~9C' 26.28 3545 800 23.62 6394 710 1 2097 95 Hi
S78 lB.sa 977 S88 26.22 3606 198 I 23.56 646' 70S! 20,91 9589

9"16 2B.82 1033 886 2616 3667 796 23.51 6528 706 20,85 9662

9"14 28.76 1089 8811 26.10 3728 794 23.45 6595 704 20 79 9735

9/l 28.70 11145 882 26,05 3789 792 23.39 656l 102 20,l3 9809

970 28.64 1202 B80 25,99 3850 790 23.33 6721 ._209._ 20,61 ~~~L

968 -28.64·f ;259 .-S7fJ i 25,93 3911 788 23.27 6794 -'600- 20,61 995~-
966 ;:>8.53 1316 878 25,87 3973 786 23.21 68Gl 696 20,55 10030

S64 28.d7 1373 874 25,S1 4034 784 23. I!) 6928 694 20,49 101M

002 28,41 1430 B72 25,75 ~096 782 23.09 6995 692 20,43 10179

960 28.3!j 1466 870 25.69 4157 780 23.03 7063 690 2038 10253



-w OPERATtNG DATA 3.01.02

P 1 001
1\R12

F.e.O.M. !SA JUN 94
AA

R
A
R
R
R
A
R
R
R
R
R
R
R
R
R
R
R
R
R
A
R
A
A
A
R
A
R
R
R
R

PHE:SSUf1( PRESSURE SPEED ofALnrUDE TEMP. RATIO DENspTY
....OENSIT't SOUt-,JD (a ALTITUDE

1=e.er 'C Mt:T~RS

HPa PS.I. In Hg
8 .... PIPE O'~: p" Ic1

25,C()() 311,5 31G 5-"5 11,10 0.3711 0 ...l"181 0,669 602 7.67.0
:?4,lX}() - 3l,5 ~i9:J 5.10 11,60 O,38ff) O,464:! 0,681 604 7,3lS
23,000 ,·30,6 -110 5.95 12,11 0,4046 0.4806 0,693 607 7,010
22,000 -28.6 428 6.21 t2_64 0.42'-3 0.4976 0. 705- 609 6,706
21.000 - 26,6 4tl6 6.1I7 13,18 0,4406 0.5150 0.718" 611 6,401

20,000 - 24,6 ~66 6.75 13,75 0,0:1595 0.5328 0,730 61'1 6,096
19,000 22,6 ~85 7.04 14,34 O.47g1 0.55' 1 0,742 616 5,791
lB,OClO - 2fJ. J 506 7-34 14_94 0.4994 0.5699- O,75~ 619 5,406
17.00:> .- 18.7 527 1,65 15.57 0,5203 0.5892 0,768 621 5,182
l6,()(X.l .. 16.7 5119 7_97 16.22 0.5420 0.6090 0,780 624 4.87'1

15,000 . 141 577 8.29 16,89 0,5643 Q.fi7.92 0,793 626 -1.5-7?
14,(X)O ~ 1?-. 7 59!:) 8.6:l 17.58 0.5875 0.650(] 0,806 628 4.167
13,OOU - 10.8 619 8.99 18.29 0,6113 0.6113 0,819 631 3.962
12'.()")Q - 8,8 644 9,35 19,03 0.6360 0.6932 0,833 633 3.658
11.000 6,8 6-10 9.1/ 19,79 0.6514 0.7156 O,A<16 636- 3_353

10.000 4.8 69"J 10.10 20.58 0.6871 0.7385- O,8S~ 638 3-04.8
9,000 2,8 7),4 10.51 21.39 0.7148 0.7620 Ofl73 640 2.743
8,000 - 0,8 753 10.92 ?:?,22 0,7428 0.7860 0.887 643 2.43-8
7,(00 t 1.1 782 11.34 23,09 0.7716 0.810£ 0,900 645 2_1~

6,000 + 3.1 812 11.78 23,9B 0,8014 0.8359 0.014 6r17 '.829

5,000 ; ~, 1 843 12,23- 74.90 0-8320 O.B6H 0.928 650 1,524
4.000 I j,l 815 12.6B 25.84 0_8637 O.S88~ 0.942 652 1.7.19
3,000 -t g,l 90B 13,17 26.82 0.8962 O.915~ 0.957 654 914
/..000 .. 11.0 942 13.67 71.R? 0_97.98 0.9428 0.971 n~5 610
1,OO"l .13.0 97J 14.17 ?B.8G 0_9644 0.97'1 O.98!J 659 305

0 +11).0 101 :{ 14,,0 29.9:l 1 0000 1_0000 1.0un 661 \,1

- 1 000 t n.D 1050 15.23 31.02 '_0366 1.029b 1.01~ 664 - 305



») OPERATING DATA 3.01.03

I 001 I
1\R72

P 1

F.e.a.M. MACH - Z - lAS - TAS - SAT - TAT I I JUL 96
M

DATA RESULTS-------l

PRESSUREALTnUDE 25000f! MATCH <""'. - ••• ,. - - .,. 0,5
R lAS _ 205 Kt STATIC AIR TEMPERATURE (SAT) . , . -42i:lC
R TOTAL TEMPERATURE. , . , _,. -30°C TRUE AIRSPEED (lAS) . , ... , ... - . 295 K!

0.60 M,fl,Cli0.500.400.30

~'--..-,.of--.-~':.....,¥----l--l-
I

H
o ......I..i..~-+-...L...i.-.....LJ---..L..--J-----+-_----L.._--I-_----J_----il

f
~ 20--+---

~

Lu

~
~
I1J

~ 1(1

~

11{I

p-

~ 0
I-
W

~ lAS

~ ·10
... ~l<Ji

::E
~

«
~ - 20

~ ~-=Q
-.I

- 30.
~

<;:'

""I,..,
Co, -+0
.;
<">
0

I... ·50...
Q 0.30 0.40 o.SO 0.00 MACH
""



-») OPERATING DATA 3.01.()4

I 001 I
~72

P 1

F.e.O.M. QFE j QNH - lP/ZG/ISA 1 1DEC 94
AA

IEXA.M.p__L_E_:_Q_N_H_'_02_0_H_P_il_,_~_Q_FE_91_4_H_Pa_.__---....Jl I l 3000 ft ZP 28DO It

1

2

3

8

0:.
o,
.... 10
o·-o
•...,

co·..;-..-
"'"

980 1010

QNH (MFa)

1020 1030 1040



*
OPERATING DATA 3.01.04

1\R72
P 2 001

F.e.O.M. OFElQNH- ZP/ZG/I SA JUN 95
AA

RELAT~DN BETWE EN PR ESSU RE ALTITU DE AN D GEOM ETRJCAl ALTITUDE

3 421o-1"2

.. _.- _ ..~- ---

I
I

-3

t'---+----+------l.-..-....'rl--+---l:+--+--t---+----t---+--+-+-----I-+--:I-+- .- .. - --_L. -_. ~

I

~- -

~ :
t----+------1--- - --~ .-t---'Ir-'l--\III-+-H~-+--P-:~+---+- Zp : PRESSURE ALTiTUDE-------.;

tH-fH-----r _, Zl_G~~M~~CAL~n~~~~

Zg - Zp (1000 Ft) ·1
T" • ~.'

R
R
R
R
R
R
A
R
R
R
R
R
A :
R ~ 10

0:0;:R I
N

R ~,
R ~

•
R ~.
R:;; 1
R ~ 0
R ~

R
R

R Example: Zp - , 5000 ft
ISA + 10 } Zg = 15500 fL



-») OPERATING DATA 3.01.05

P 1 001
~n

F.e.O.M. PRESSURIZAnON I JUN 97
u

positive differentia I pressure HmitaUon 6 psr
safety relref max differential pressure 6.35 PSI

AIRCRAFT
p. ALTlnJOE

(x 1.000 ft)

./ /' / / /' ...- /
7' "' ~ '" lI"

~~" 7' / ,/ ". Ii"" / 1,/, /
,

# ~
, / l/

~'
v / ~ '/ V V l/

r,;.t:o:q,./ ~
, / 1/ 1/ lI'

.J / / ~ / / 1/, If ~' ~ V / ~ 1/
i~ ./ / / / ~'" ./ l/

., ~ ~ V ~~ '/ V ,/ LILo.

/ / / ~ ... V ,j :/
/" V './ l/./ II ~

~
V V V IItt- )/ 1I

V / !/ / ....f7 l/
./ / / ~~ L~7

./ ./ ",II" II" q,ca7
V

.J
V }' V ;:,<l:-~./

17 V / {V~O/~

/ / V ~I'
V /~,

V y~~
V QY

V /
V

V

25

20

15

10

~

5
<l;
""l:-<:J
0
..:r:

I-Q
0

I
~

.0,-e,...,
Q

J

<l;;...
Q

""

o 5 10 15 20 25
CABlN ALTITUDE
(x 1000 ft)



--») POWER SETTING 3.02.00

P 1 100
A:A72
F.e.O.M. CONTENTS JUN 97

~-

3.02.00

3.02.01

3.02.02

CONTENTS

GENERAL

TORQUE TABLES
TO
RTO
GA
MeT
CLB
CRZ



-») POWER SETTING 3.02.01

I 500 JP1
/\:An
F.e.C.M. GENERAL I j JUl01

M.

JNTRO.DUC1lON

The engine power control is achieved by power lever (PL) and condltion lever
(el),

These controls act on three main com ponents:
- Propeller Electronic Control or PEG
- Hydrom echan jea) Unl1 or HMU
- Electronic Control or EEC

The main engine power seWng parameter is torque.
The ma)(tmum torque value for a given fj ight phase is defined by the FDAU and
displayed by a bug (FOAU targetl on torque indicator. The crew has to set the
PWR MGT selector to the position corresponding 10 the fllght phase and to set
the power ~ever in 1he notch or on the ramp in case of GO AROUND or for TO in
uptrim inoperative case : in these conditions, the controlled torque matches the
maximum target torque displayed by the FDAU (except for TO posHion : TO
power is delivered but RTO power is displayed by the automatic bug).

ENG1NE RAIltKtS
Tak~

This rating corresponds to the norma~, derated 1ake-off thrust. It ;s normalty
lime limHed 10 5 minutes.

Reserve la.~
This rating corresponds to the maximum thrust certified for take-off. It is
automatica~ly se~ected by the AlPes system in case of engine failure. Time
limit is 10 minutes.

Maximum contlnUQus
The maximum continuous rallng corresponds to the maX1mum thrust
certified for con!; nuous Lise.
1T MUST ON LV BE USED TO ENSURE SAFE FUGHT IN CASE OF
EMERGENCY, PARTICULARLY ENGINE FAILURE.

Maximum cJim_b
The maximum climb raHng corresponds to the ma;.(!mum thrust approved
fer normal climb operation.

Maxi mum cry) se
The maximum cru~se rating corresponds to the maXJmum thrust approved
for normat cruise operation.

Go around
It is the maxrmum rating authorized for go-around.



-w POWER SETTING 3.02.01

P2 150
J\R72

F.C.O.M. GENERAL JUN 97
AA

POWER .5.ETIJNG !ABLES

Maxjmurn power setting tables that are provided :

• MU8T be used 10 determ ~ne TO torque to be set on the Manual Bugs pr ior to
take-off.

• MU8T be used to deiermina GA torque to be set on the Manual Bugs pr[or 10 fj nal.
• Allows crosschecking of MGT' CLB JCAZ maximum torque va~ues normaBy

com puted in FDAU as a function of propeller RPM, altitude pres5ure~ Air
condiHoning status and disp~ayed by the amber FDAU bug.



-w POWER SEnlNG 3.02.02

I 100 IP1
~72

F.e.O.M. TORQUE TABLES l J JUL 00
u:

R

A

PW127F TAKE OfF TORQUE APPUCABLE FOR 0 S VC ~ 60 lit

SAT ~cl PROPEL1.ER SPEED 1OO.D %

AlR ~',u. HiGH PRESSURE ALTITUDE ~FT)
CQJlD. /IIR AIR
OFF cor,,[\ GONG

ON ON -1(00 (1 1[)).} 200':1. XOl. 400:1. 5(0). e:rn. 7001 8))). ~.

--40. -63. 90.0 90,0 90,0 90,0 90,0 90,0 90,0 90,0 90,0 90.0 90.0

-to. .. 2.7. 900 90.0 90,0 00.0 9I.l.0 90.0 90.0 90.0 9'00 90,0 B9.7

-8. -2~ 90.0 90.0 go.o 90.0 90.0 90.0 90.0 90.0 90.0 90.0 88.7

-6. -22 900 90.,JJ 90.0 00.0 90.0 90.0 00.0 90.0 90.0 69.7 87.6

-I. ~19 90.0 90.;Q 90.0 90,0 9ilO 90.0 9{).O 90.0 9(10 88.7 B6.8

-2. -17 9O,D 90.'0 00.0 90.0 90.0 90.0 9{l.O 9{l.O 9(10 67.7 8~.B

O. -14. 90.0 90.'0 900 go,O 90.0 90,0 00.0 90.0 00.0 86,7 84,9

2. -12 90.0 9O.{l 90.0 90.0 90.0 00.0 90.0 90.0 BS.3 ~.7 63.9
(. -Hl 90.0 900 900 90.0 00.0 00.0 00.0 90.0 ga.3 84.7 82.9

6. -7 90.0 900 90.0 90,0 900 90.0 90.0 90.0 B7.~ 63.6 81.9

8. .. ~ BOO eo.o 90.0 90,0 90.0 90.0 900 ag.,g 86,2 62.6 80.9

10. -2 SO.O 900 90.0 90.0 90.0 S{l.O 900 86.B 65.2 eu 7'99

12. 0, 9D.D 00.0 90.0 90,0 .90,0 90.0 900 87.7 84 1 eo 1 790

4. 3. OO.£l 90.0 90.0 90,0 90,0 90.0 90,0 B6,5 83,0 19.~ 77.9

HL 5. 900 000 90.0 90.0 90.0 90.0 36.9 8~.2 81.7 78.4 7Ei.7

18.. 8. 00,0 00.0 90.0 90,0 90.0 gO.D 87.5 ~3.9 80.5 77.1 75.5

20, W. 90.0 OO.(l 90.0 90.0 90.0 69.6 B6.Q E!2.5 79.1 75.6 742

22. '3. 90.0 00.0 900 90,0 90.0 B8 l B45 Bl.0 77.7 71\ 5 72.9

2(. l~. 90.0 9-00 90,0 90.0 90.0 86.5- 830 n~.s 76.~ 73.2 71.7

26, lB. SO 0 9'00 90.0 90.1) B8.5 85.0 81.5- 18.2 15.0 71.9 10.4

28. 20. go.o 00.0 90.0 90.0 86.9 83.4 800 767 73.6 70.5 69.1

30. 23- 90.0 90.0 90.0 I 8!UI as? 61.6 78.~ 7~.3 72.2- 69.2 61,7

32. 25 90.0 900 90.0 B7.t 636 aD 2 770 738 70 a 67.9 65,4

34. 28, 90.0 90,(1 98.8 8~A S1,9 78.6 7b-A 72.4 S94 66,5 65,1

36. 30. 900 90.0 87.1 83.7 60.3 77.0 73.9 70.9 58.0 65.2 63.8

38. 33. 90.0 86:9 B5.4 82.0 7B.7 75.5 1211 59.5 £6.6 63.8 62.5

40. 3Ei. 900 87,1 636 80.3 771 73.9 70.9 sa.o 55.2
42. :3I;1 8BB 85..3 61.9 76.6 75.4 72.4 69.11 66.6

44. 4' 86.9 83.5 801 76.9 73.8 70.8 68.0

46. 113 8~.O 81.11j 784 75.3 722 69-3

48. 46. 831 79.-8 76.6 73.6 70.6

50. 48. 81.2 78..0 74.9 71,9

52. OJ 1. 79.3 76.2 73.2

54. ~ 775 74.4

55. 54 76.5 73.5

The part above 'he reinforced Ii ne is the nat rated area; engine mechani cal lim it.

The part below the rei nforced line is the area where the thermodynamical Ii mit is
reached first.



-w POWER SETIING 3.02.02

i 100 IP2
1\R72
F.e.O.M. TORQUE TABLES I I JUN 97

AA

PW127F RESERYE TAKE OFF TORQUE VC ~ 50, KT

SAT (e} PROPELLER SPEED 100.0 %

AIR .... .:,;:.j~t HIGI-I PRESSURE ALTITUDE tfT)
CONe AlA A1R
OFf r:nr,.~ ~{JMJ

O~ O~ IC(.'(l, 0 1(00 2(0), :)))(I 4OXI. 500:1. 00)), 7COO. 00)). 8500.

-40. ·63 -71. 100.0 100.0 tOO.O 100.0 1000 100.0 foo.O 100.0 100.0 tOO.O 100.0

-la, ·27 -35 1000 1000 1000 1000 1000 1000 HXl 0 tOO {l 100.0 100.0 99-.7

-8, ·2~ ·32 100U 100.0 1000 100,0 \00.0 '00.0 100 0 lOO.O 100,0 100 0 98.S

-6. -~ -30 lDO.D IOll.0 100.0 100 0 100.0 100.0 too,O 100,0 100.0 ~fi 97.~

~. -lQ -27. 100.U 10U.0 100 0 100.0 100.0 1000 wo,a 1DO.O 1000 ge.5 965

-2. -li' ;15 1000 1000 WDO TO(lO lOGO 1000 1000 1000 l00.G 97.4 954

O. ·14 -2:1 .000 100.0 l(]D.O lotl.O 100.0 100.0 100.0 WOO 100 0 96.3 94.3

2, .. l2 ·19 100.0 1000 100.0 l00a 100.0 100.0 100.0 WOO 99".3 952 93.2

4. -10 -17. 100.0 100.0 100.0 100.0 100.0 IOO.1J 100 0 HlO.O 98,1 94.1 92.1

6, ·7 ·14. 1000 100.0 100.0 WO.O 1000 100,0 100 0 100.0 96.9 92.9 91.0

8. -5. . t2 1000 1000 tOO 0 100.0 100,0 100,0 100.0 99.9 95.S 91.8 a9.9

10- ·2. -9. loo.a 1Q(I.O TOO.O 100.0 100.0 100,0 100,0 981 946 907 Ba8

,,2. a -7, 100,0 100.0 tGo.O 100 0 100.0 100.Q 100.0 97,5 935 89,6 e7B
14. 3- -4.

I 1000 100.0 100 0 100.0 100.0 100.0 1000 961 922 Bet 865
16- 5 -1 1000 100.0 WOO 100.0 100.0 100.0 91l.7 94.1 goa 87 I 853

is. B. 2. 1110 0 100.0 1000 1000 100.0 100 a 97.2 93.2 89 <1 85.1 83.9

20. lO ,1 1000 1000 WOO 100.0 1000 99.S 95.~ 91.6 Ell 9 B4.J 82.5
21. 13 7 WOO 100 U 100 0 100.0 100.0 9nl 9~.Q ~n n Rfi " B2 EI 81 1

24, 15 10. 100.0 100.0 100,0 1000 100,0 96,1 92.2 aa.5 ElU 81.3 79.6

26. 1!l TJ, '00.0 100.0 100.0 100.0 98.4 94.4 90.6 86.9 63.3 79,Q 78.'2

28. 20 ~6 100.0 1000 100 {I 100.0 96.£ 92.7 88.9 8~.3 61 a 78.4 76)

30. 23 18 100.0 100.D tOll 0 98.7 94.7 909 872 83,S 602 76,9 75.3

31. 25 21. 100.0 100 a 1000 968 929 8'91 855 820 7SS 754 738

34. 28 24 1000 1000 98 B 949 91.1 87.4 8J.8 80.4 71.1 73.9 72.4

J$ :)0 27 lQn f) 100 (] "fi R ~Il t,lq J j:I'l!; R21 nUl 7~.5 72.4 70.S

38, 33 JO. 100,0 968 94,9- 911 87.4 83.9 aO.5 n2 74.0 70,9 69.5

40. 36 32 lOO 0 96.8 92,9- 892 65.6 82.2 78.0 75.6 72.5

42. 3.fl 35 9-81 948 91,0 87.3 a3.8 804 77.'2: 140

(4. 41 J8 9£.6 92./ 89.0 ·b~ S2.0 78.7 75.5
46. 43 ill 94.4 907 87.1 El3.6 ao.2 no
4a. 46 43 92.3 687 652 8U 78.5

50. 48. 46. 90.3- 86.7 83.2 79.9

52. 51. "9. 68.2 64.7 81.3

54. 53- ~2 66 I (12.7

55. 54. 53. e~.o 81.7

The part above the re,nforced line is the flat rated area; engine mechanrcallimit.

Th e par1 below the reinforced line is the area where the thermodynamkaf Ii mit IS

reached first.



-w POWER SETIING 3.02.02

J
100 ,P3

~72

F.e.O.M. TORQUE TABLES I I JUL 00
Q;

PW121F GO AROUND TORQUE APPUCABlE fOR Vc5125 kt

TAT (c} PROPELLER SPEED 1OlJ.O %

Alfl "Ilnl ........L Kn.iK PflESSUREALTlTUDE (FTl
C(lioILI AIR filA
OFF CO~[l [arm

ON ON ·1000. 0 1000 2O.Xl m:> 4(00. 5(00. roll 7IlXJ SOOJ. 8500.

-40. ·63. -11 1000 100 I) 1000 100.0 100.0 1000- 1000 1000 1000 1000 1000

-'1}. -27. -3-5. 100.0 lorH~ 100.0 lDO.O IOO.D 100.0 HXl 0 1000 100 0 '000 999
-'I. -:~4 -3~ 100 ('I 100.0 laO.D HlOO lDO.n 1000 1000 lOOn 1000 100.0 988
-K 22. 30 100.0 100.0 100.0 WO.O 100.0 WO.O l00.U looD lDO.O 99.a 97.8
-4. -HI -27 100.0 100.0 1000 WD.O 1000 WOO 1(100 1000 l00,{) 911.7 967

-2. 17 ·25, 1000 100,0 100.0 HJO.O 100.0 100.0 1000 100,0 100,0 97,6 95,5

O. 14. -22. 100.0 100.0 100.0 1000 too.O 100.0 lOCO 1000 100.0 96.5 94.5

2. -12, -19, 100.0 '00.0 too.O 100.0 100.0 100.0 1000 1000 9'95 95.4 934

4. -10, -17, 100.0 100.0 WO.O 100.0 joo.O 1QllO WOO 1000 983 94.3 92,3
6. -7 .. 14 100.0 100.0 1co.n 100.0 100.0 100.0 1000 1000 972 93.2 91.2

e. -5 ·12 100.0 100.0 100.0 100.0 100.0 100.0 1000 1(100 96.0 9'2 1 901

ill. -2 -9. 100.0 1000 100.0 100.0 100,0 100.0 1000 SM.9 94.9 91 0 89.1
12. 0 -] 100 a 100.0 100.0 1000 100.0 100.0 1000 97.7 93.7 899 880

14. J ·4. 100.0 100.0 1000 100.0 100.0 100.0 1000 9~ 4 92.5 88.7 86.B

16, 5. I. 100.0 100.0 100.0 1000 100.0 IDOO 990 950 9U 87.4 85,5

18. 8 2. 100.(1 1000 100.0 WO.O 100.0 lDa.O 97.5 Q3.1i 897 8-6.0 84.3

20. 10. 4. 100.(J 100.0 1000 TOO 0 100,0 999 95,9 92' 0 8a 2 846 82.8

22. 13 7. 100.0 100.0 100.0 WDO 100.0 9EU' 901.2 90.4 El67 aJ I 8IA

24. 15 lO 100.0 100.0 100.0 HlD.O IDO.O 96.5 926 88.8 135.2 111 7 79.9

26. HI t3 lOG 0 100.0 100.0 100.0 9E1.7 94.7 90.9 87.:2 1336 1l0.2 78.5

28. 20 16. 100.0 100.0 '00.0 100.0 95.9 93.0 892 8S.S 62. \ n17 n,
30. n Hl 1000 1000 100.0 990 95.1 912 815 84.D 80.~ 772 756

31. 25 21 1000 1000 too.O 971 93~ 895 El~!3 82.4 79.0 75.7 7~.2

34. 28 2.;.. 10G.O 100.0 99 :2 9&.2 91.4 a77 84.2 80.1 77.4 74.3 727

36. 30 21 1000 100.0 97.2 93.3 896 860 825 791 75.9 72.8 71 2

38. 33 30, !OD,D 99.2 95.2 9U ela 24.2 80.B 77.5 74.3 71.J 698
110. 36 32 100,0 97 j 93.3 89.6 86 (1 82.5 79-.2 759 128 69.8 684

42. 38 3~ 99.0 95.1 91.3 El7.7 842 BO.8 77.5 74.4 11.3

44. 41 38. 96.9 93.1 B9A El58 El24 79.1 75.9 72.8
46. 43 41 9tlEl 91 1 675 80Ul flO.S 77.4 74.2

48. ~6 43 927 691 a5~ 8-2 I 78.B 75.7

50. 41l 46 90.6 871 83.6 803 770

52. 51 'l9 88 :. 85.0 6U i'El4

54. ~J. ~? 86 il 630 79.7

56. 55 54. 844 61.0

The part above the reinforced line is the flat rated area; engine mechanical '~mi1.

The part below the reinforced line is the area where the thermodynamical limit is
reached first.

Note: Add 0,8 % for each 10 kl above 125 kt w~thout exceed~llg 100 % torque.



~»
POWER SETTING 3.02.02

P4 500
1\R72
F.e.O.M. TORQUE TABLES DEC 97

AA

PW127F MAXIMUM CONTINUOUS TORQUE VC:!: 120, KT

TAT {c) PROPELLER SPEED 100.0 %
All N"OR~MI HIGH PRESSURE ALTITUDE (FT)COHO. AJI1 AlA
Off CO"IJ CONDo

ON 00 .;) 2f,W .an ~ !Wl 'CW'). laol ~4Wl 100;0. lllUJ 200l], 2'2OlJ. ~
2!;(OO.

-43. -56. -67. 00.9 90.9 ~19 9.)9 !lnl 00.9 ro9 00.9 86.8 79.9 738 67.9 62.3 SiJ.1
-4ll ~52. -63. 90.9 009 00.9 00.9 00.9 00.9 90,9 00.9 85.4 78.0 7:25 66.S Sl.J 5S.7
-37. -48. -59-. 00.9 9Q.9' 009 90.9 9:Hl 00.9 ~.9 9:).9 84.0 n.3 71.4 65.6 60.3 51.7

-33. -44. -55 QO.9 ~9 909 ~.9 ~19 ~.9 90.9 Ill. 7 826 75.0 m.2 64.5 5Q.2 56.7
..29- -40. ·50 00.9 90.9 009 00.9 9J.9 00,9 00,9 00.0 Bt.O 74.6 6~t6 633 58.1 556

-25- -36. "46 90.9 00.9 !KI9 00,9 009 00.9 90,9 86,1 :nf,2 72.9 673 619 58.a 54.4
-21. -32. -42. 90,9 909 !:(I.g 90.9 9J.9 919 ro9 84.2 n.s 7) 3 £b.a 60.6 SS.1l 512

-fl. -28. -3S 009 00.9 !XI.9 00.9 S'J.g 90,9 fIJ.7 62.7 71n 70.0 64.7 59.5 54.ti 52.3
-11 24 -33. W9 009 !3lJ.9 ~.9 009 !Xl.9 88.1 81..2 1.'+.7 68.8 f.;3S 58.4 5:16 51.3

-10. ·20. -29. !KJ9 00.9 9:19 !:(I,!:f 9.).9 9).9 S6.~ 79.7 73.3 fi7.5 62.3 57.3 52.15 5CI.4

-6. -16. -24 009 9(Hl 00.9 00.9 00.9 9:J.9 849- 76.2 n9 002 61.1 $.2 51.6 49.4

-2. -12 ·20. 00,9 90.9 009 00.9 00.9 00,3 33.2 76,7 70,5 65.0 &1.0 552 506 4flJ
1. -8. -16 90.9 90.9 009 90,9 00.9 88-7 31.6 7S.3 69,3 638 589 504.2 -+9,7 47.6

4. 4 11, 90.9 90,9 9J.9 009 009 86.9 00.1 13.8 67,9 62.~ 577 511 48,7 46.7

a. 0 -7. 00.9 90.9 00.9 00.9 00.9 84.5 n.g 71.8 00.1 oo.a. !is. f ~1.5 47.4 45A

Flo l'! .2- 909 909 90.9 ~s 39.6 828 763 70.3 64.7 59.6 :.5.0 SO.6 48.4 44.3

15. 8. 2 00.9 ~.9 ~HI 00.9 87.9 BU I ,til 68.9 63.01 5fI,4 !JJ9 490.6 455 43.6

II 12 7 90.9 90.9 00.9 00.9 862 79.5 73.3 6],6 62.2 57,2 52.8 ~6 44.6

22. 16 12 00.9 ~B 9.1.9 90,9 a4.4 n.9 71.9 66.2 00,9 56.l ~1.8

25. 20 16 00.9- 009 90.9 88.2 ~l6 75-3 M.5 54.0 589 54.2

29. 2'4 :21 909 90.9 ~9 84.9 786 7:2.5 613.9 61.6 567
33. 2a 25. 9O~ 90.9 88.0 81 G 7~.5 fIn 64.3 59.2

11, 32. 29. 00.9 00.9 647 78.6 72.7 67.~ 61.9

lit 36. 33. 909 88.5- B22 76,3 706 65.1

44. .qQ. 38. 90.9 lh.e 79.7 74,0 684

4& 1'1. ~2. 89.5 &32 713 71.7
52:. 48. 46. &i.6 80.5 74.E!

56. 52. 50. 63.7 na
flO. ~ 54. 62. ~

flit 00 58.

The part above the reinforced line is the flat rated area; engine mechanfcal ~jmjt.

The pari below the reinforced line is Ihe area where the thermodynamical limit is
reached fjrst.



-w POWER SETIING 3.02.02

P5 500
1tJ'f72
F.e.O.M. TORQUE TABLES DEC 97

AA

PW121F MAXIMUM CLIMB TORQUE vc ~ 170. KT

TAT (c) PROPELLER SPEED 82.0 %
Am NORMAL HIGIi

PRESSUAE ALTITUDE (FT)COHO, AlR AlA
Off CONO cmm

00 Otf 0 ::'OIl 400J &100 ;!(OJ. 10::00 l?OOO 14(0). lfl11X). 1&00 20000 22lXlQ Z.wJJ.
;?".jJ)}.

-41. -56 -64. 97.2' 972. 9'2 97.2 97.2 97,2- 97.2 97.2 94.0 67.0 00.3 74.2- 68.5 fb.B

-38. .~ -60. 97.2 972 972' r;fl2 97.2 97:2 91.2 97.2 92.5 65.6 79.0 73.0 67.4 64.7

-34. -11.l -~. 97,2 97,2 9i' 2' 97.2 97.2 97.2 9:7.2 97.2 00.9 641 n,7 7LB 6S.2 63.S

-30. -44 -5l 97.2 97.2 97.2' 97.2 97.2 97.2 97.2 95.9 89.4 B:2:.7 76.~ 70.5 as. 1 62.5

~26. 40. -41 972 912 97,2 9:7.2 9-7,2 97,2 972 94.2 81,S 81.2 75.0 69.3 &J9 61,4

-21. ·36 -4J.. 972 97.'2 91,2 97.2 97,2 97.2 972 92.4 &),2 79.7 13.7 68.0 S?.8 60.3

-19, ·32 -39. 97.2 97.2 g1.2 97.2 97.2 97.2 96.S !:(I.B 84.7 7E.3 72,3- ~iB 6'.1 sa,2

-15- -2'8 -3.5. 97.2 97.2 97.2' 97.2 97.2 97.'2 95,3 00.3 lD.3 no 71.2 657 60.7 5B.J

-11. ·24 .3\. 97,2 97.2 ~Ji .2' 97.2 97.2 97.2 93.7 67.9 81.9 75.8 70.0 64.6 59.7 57,3

-1, -2C -26. 97.2 972 9".2' 912 91.2 91.2 92.0 86,2 00.4 74.4 68.7 63.4 586 56.3

-.4. -16. -22. 97.2 97,2 97 .2' 97.2 972 ~,O W.2 84.6 18.9 13.0 51.4 622 51.4 55.2

-1. 12 - f6. 97.2 91.2 9!~ 97.2 972 94.2 68.5 83.0 n,3 1U 661 111.0 563- 54,1

3. !l -14 97.2 972 g~.2 972 97.2 92.0 86.4 !llO 75.5 ffi.9 64.6 59.6 5.5.0 52.9

6. -t\ -10 97.~ 972 9!.2 97,2 96.!l 69.J 84.3 79.1 7J7 68.~ ro.O 58.1 SJi 51.6
9. O. ~. 91.2 97.2 9::'.2 97_2 00.9 61.2 61.9 76.8 n6 66.3 61 ~ 56.5 52.2 50.1

12'. 4 1 972 972 9!.2 97.2 91.0 84.5 79.il 74 ~ 694 64.~ )93 $4.8 5(l.6 ~.~

16. a 3 97.2 97.? 9"2' 94.9 Bl3~ B.l.9 75.9 721 67.2 62.2 57.~ 53.l 490 47'

19. 12 a 97,2 912 'l'2 919 85.3 19.2 74.~ t1g.B 6b.D 00.2 556 ~1.3 47.4 41) .)

22. 16 12. 972 972' 95-6 88.6 824 16.S 71.9 67.4 62.9 58.2' 5.'3.7 49.6 il5.8

26- 20 17. 97.2' 97.2 921 as. 6 i'S.4 73.8 69.3 05.0 ft,l.S 56.1 51.8 47.B

29.. ?<l. 21 97.2 955- 88.6 82-3 764 71.0 66.7 62.5 58.3 53,9

31 2a 2) 97.2 91.8 85-2 79.1 734 &12 64.1 fi11 56,0

~ 3.2. 29 95,3 BS~ ~1 76,2 70.B 657 61.8 579
IlO. 36 3J 91"t ~o 780- 73.3 681 SJ.2 59.4

,", 40. 38. 88.2 811.1 7S9 70.5 65S &Hl

C. 44 42 84.7 786 730 51-B 629
50, 48 46, BL3 754 ?G. 0. 650
!i4. 52 50 71.8 72.2 6."0
5B. 56 ~. 75.5

62, ill 58.

The part above the reinforced line is the flat rated area; engine mechanicallimrt.

The part below the reinforced tine is the area where ttle thermodynamical limit is
reached first.



-*> POWER SEnlNG 3.02.02

P6 500
1\R72
F.e.a.M. TORQUE TABLES DEC 97

M

PWl27F MAXIMUM CLIMB TORQUE vc = \90. KT

TAr (c} PROPELLER SPEED 82.0 %
AIR NOFt· HIGH PRESSURE ALTITUDE (FDCONDo MAL AlR
OFF" AlA COND

COND. ON 0. 20,)} <lO)J ro:n f:UX). 10c00 1;,11'))} 1400} 1fOOl. lEO)) 3'Uk1 22001 loW)

ON ::W:O.
--41. -513. ·64. 97.2 97.2 972 97.2 97.2 9].2 g7.2 972 91.2 00.2 to.6 77.4 7t.7 03.0

-38. ~52. ·M 9'7.2 97.2 972 972 97.2 97.2 'J/.2 97.2 95.1 88.6 62.3- 76.2 70.S 67.9

-34. -.;e. -~. Y7.2 97.2 972 S7.2 g72 97.2 972 97.2 94.1 81.3 00.9 74.9 69.4 6IHI
4:1. -44 ·51 97:2 97.2 972 972 972 972 97.2 972 925 as.s 79.5 TJ.6 6112 ~.6

-26. 40. w47 97.2 97.2 912 972 972 gT.2 97.2 96.9 so.a 842 78.1 72.3 67.0 64.5

-23. ,36. ·43. 97.2 972 9H 97.2 972 97.2 972 95.1 f.El2 82.7 ro.7 71.0 55.a fn3
-t9. -3;2. ·39. ~7 2 97.2- 912 972 912 97.2 912 93.4 87.6 61.2 75.3 00.7 64.6 62.2

~15. -28. -35. ~1.2 97.2 9r2 97.2 912 flU 97.2 91.9 96.2 79.9 74.l 6116 63.5 61.2-
-11. -24. JI 972 972 972 ~7.2 971 97.2 96.2 00.4 84.1 78.6 728 57.5 62.5 00.2

-7. -20. -26- 9n 972 972 97.2 972 97.2 94.4 as.7 63.2 77.2 71 5 66.2 614 53.0

-4. -Hi -:22 972 972- 972 912 !1T2 972 92.6 87.0 81.6 75.7 70. ~ 65.0 60.2 57.9

-1. -l2 -1& 972 97_2 972 97.2 972 96.6 90.8 85.4 00.0 74.2 ~H! 63.7 59.0 56.8

3. ·8 +~ 9:7.2 97.2 972 972 97.2 94.-4 86.7 83.4 78.2 72.5 672 62.2 5Hi 555

&. 04- ·10. 972 91.2 972 97.2 972 92.1 &6.5 81.3 16.2 10.1 flt.~ 00.7 56.2 t4.1

9. 0 ·5. 97.2 97 :2 972 97.2 9ClJ 6."9.5 84.1 7'9.0 74.1 68.7 63."1 58.Q 54.6 52.5

12- 4. 1 972 972 97.2 97.2 913 as.? BI.5 76.6 71.8 E6.S 616 57.2 53.0 51.0

16. 8. 3 972 97.2 9i2 972 00,4 &1.0 78.9 74.2 &Jti 64.5 59.8 55.4 5\.3 49.4
19. 12. 8 972 972 97.2' -g,ifO 874 813 78.4 71.B 67.3 62.4 57.9 536 49'.6 478
12. 16. 12. 97.2 97.2 97.2 9J.9 84.5 78.5 73.8 694 Iii. a 00.3 ~.9 51.8 48.0 46.2

26. 20 H 972 912 94.2 876 815 7~.7 71.2 66.9 627 sa.2 53.9 49.9

29. 24. 21 912 972 !I) 6 84.:::l 784 7'2.& 68.5 64A 00.3 560 51.9

:n 213. 2'!J.. 97.2 ~ 871 810 753 70.0 65.8 6UI 513.0 538

36. ~ 29'. 912 ~3 839 780 n.6 67.4 53.4 ~.6 ;i6.9

40. 36. 33. 9J.~ OOS 007 1St &UI 64.9 61.0

43. 40. 36. B9.9 83.5 n6 72.2 67' 62.4

47. 44. 42. 86.4 80.3 146 00.4 645

50. 411 4fj 62.9 no 716 66.S

54. &2. 50. 19.3 737 695

58. 56. 501. n., 71.7

12'. liD. 58. n,1

The part above 1he rernforced line is the flat rated area; engine mechanical limit.

The part below the reinforced line is the area where the thermodynamicat hmit is
reached first.



-») POWER SETIING 3.02.02

1P7 500
.f\R72
F.e.O.M. TORQUE TABLES I r DEC 97

WI

PW127F MAXIMUM CRUISE TORQUE vc '" 170. KT

TAT {c) PROPE LLER SPEED 82.0 %
AlA NOHMAL HIGH PRE55URE ALTITUDE (FT)CONO. AIR AtR
OfF COND. COND.

00 ON 0, 5000. 7500, 10000. 12500, 15000. 1;'500. 20000. 22500. 25000.

-38. -56, -66. 94.5 94,S 94.5 94,5 94.5 94.1 85.6 n.7 lOA 63.B
-35. -52, -62. 94.5 94,5 94.5 94.5 94.5 92.5 84.2 76.4 69.3 62.8
-32. -48. -58. 94.5 94.5 94,5 94,5 94.5 91.1 82,8 75.1 68.1 61.8
-29. -44, -54. 94,5 94,5 94.5 94,5 94.5 89.5 81.4 73.8 67.0 60.7

-25. -40. -49. 94.5 94.5 94.5 94.5 93.9 87.9 8(l.O 72.5 65.8 59.6

-22. -36, -45. 94.5 94.5 94.5 94,5 92.2 86.3 78.5 71.2 64.6 58.5
-19. -32, -41. 94.5 94.5 94,5 94.5 90.6 84.8 n,1 69.9 63.4 57.5

-16- -28- -37. 94.5 94.5 94.5 94.5 89.1 83,4 75.8 68.8 62,4 56.6
-13. -24, -32. 94.5 94.5 94.5 94,5 87,6 82.0 74,6 67.7 61,3 55.6

-9. -20, -28- 94,5 94,5 94.5 94,5 86.0 80.5 73.2 66.4 60.2 54.6

~6. -16. -23. 94.5 94.5 94.5 92.7 84,4 79.0 71.8 65.2 59.1 53.6
·3. -12, -19. 94.5 94.5 94.5 90.9 82.7 77.4 70,4 63.9 57.9 52.5

0- -8, -14, 94.5 94,5 94.5 88,8 BO.8 75.6 68,8 62.4 56.6 51.3

4. -4, -10, 94.5 94.5 94.5 86.6 78,8 73.8 67,1 60.9 55.2 50.0
7. 0, -5, 94.5 94.5 92.6 84.2 76,6 71.7 652 59.1 53.6 48.6

10. 4. -l 94.5 94.5 89,7 81.6 74,3 69.5 63,:2 57.3 52.0 47,1

13. 8, 4, 94.5 94.5 86,8 79.0 719 67.3 612 55,5 50.3 45.6
17. 12. 8 94.5 91.a 83,6 76.0 69.1 64.7 58,9 53.4 48.4 43.9
20. 16. 12, 94.5 88.2 80.3 73.0 66,4 62.2 56.5 51.3 46.5

23. 20. 17, 94.5 84.8 n2 70.2 63,9 59.8 54.4 49.3

27. 24. 21. 94.5 81.5 742 67.5 61.4 57.5 52,3

31. 28. 26. 94.3 78,3 712 64.8 59,0 55.2
35. 32. 30. 90,6 75,.2 68.5 62.2 56.6 53.0

38. 36, 34. 86,9 72,2 65.7 59.7 54,3

42. 40. 38. 83.2 69.' 62.9 57.2

46. 44. 42. 79.5 66.C 60.1
SO. 48, 47. 75.9 63.0
54. 52, 51 72.1

58. 56, 55. 69.8
62. 60. 59,

The part above 1he reinforced Ii ne is the flat rated area; eng ine mechanical lim it,

Th e part be~ow the rei nforced ~ine is th e area where the therm odynamica~ hm~t is
reached first,



-») POWER SETTING 3.02.02

I 500 IP8
Ann
F.e.a.M. TORQUE TABLES I 1 DEC 97

AA

PW127F MAXIMUM CRUISE TORQUE vc = 190. KT

TAT ~c) PROPELLER SPEED 82.0 %
AIR NOOMAl HIGH PRESSURE ALTITUDE {FT)CONDo AiR Alr~

OFF CONI). COND
ON ON O. 5QCO. 7500. 10000. 12500. 15000. 175M. 20000. 22500. 25000.

-38. -56. -66. 94.5 94.5 94.5 94.5 94.5 94.5 88.9 81.0 73.7 67.2
-35. -52. -62. 94.5 94.5 94.5 94.5 94.5 94.5 87.5 79.7 72.5 66.1
-32. -48. -58. 94.5 94.5 94.5 94.5 94.5 93.7 86.0 78.3 71.3 65.0
-29. -44. -54. 91.5 94.5 94.5 94.5 94.5 92.1 84.6 77.0 70.1 63.9

-25. -40. -49. 94.5 94.5 94.5 94.5 94.5 90.5 83.1 756 68.9 62.7

-22. -36. -45. 94.5 94.5 94.5 94.5 94.5 88.B 816 74.2 676 61.6

-19. -32. -41. 94.5 94.5 94.S 94.5 93.3 872 80.1 72.9 66.4 60.5
-16- -28. ~37. 94.5- 94.5 94.5 94.5 91.8 85.8 78.8 71.7 65.3 59.5

-13. -24. -32. M.5 94.5 94.5 94.5 90.3 84.4 77.5 70.6 64.2. 58.5
-9. -20. -28. 94.5 94.5 94.5 94.5 88.6 82.9 76,1 69.3 63.1 57.4

-6. -16. -23. 94.5 94.5 94.5 94.5 67.0 81.3 74.6 67.9 61.9 56.4

-3. -12. -19. 94.5 94.5 94.5 93.6 B5.3 79.7 73.2 66.6 60.7 55.3
O. -8. -14. 94.5 94.5 94.5 91.4 83.3 77.9 715 65.1 59.3 54.0

4. -4. -10. 94.5 94.5 94.5 89.2 81.2 75.9 E.9.? 63.5 57,8 52:.6
7. O. -5. 94.5 94.5 94.S 86.6 78.9 73.B f{/} 61.7 58.2 51.2

10. 4. -1. 94.5 94.5 922 84.0 76.5 71.5 65.7 59.8 54.4 49.6
13. B. 4. 94.5 94.5 892 81.3 74.1 692 E3.6 57.9 52.7 48.0
17. 12. 6. 94.5 94.1 85.8 78.2 71..3 66.6 61.2 55.7 SO.7 %2
20. 16. 12 94.5 90.4 82.4 75.1 68.4 64.0 58.7 53.5 48.7 -44.4
23. 20. 17 94.5 86.9 792 72.2 65.S 61.5 56.5 51.4 46.S
27. 2'1. 21. 94.5 83.5 76.2 69.4 63.3 59.1 54.3 49.4

3t 28. 26. 94.5 80.2 73.2 66.7 60.8 56.e 52.1

35. 32. 30. 92.5 77.1 70.3 64.1 58.4 54.6
38- 36. 34. 88.7 73.9 67.4 61.5 56.0
42. 40. 38. 84.9 70.8 64.6 58.8
46. 44. 42. 81.2 fJJ.? 61.7
SO. 48. 47. 77.4 64.5
54. 52. 51. 73.6
58. 56. 55. 71.2
62. 60. 59 71.2

The par1 above the reinforced line is the flat rated area; engine mechanical Jim it

The pari below the reinforced ~ine is the- area where the 1hermodynamica~ Hmit is
reached firsl.



~
POWER SEnlNG 3.02.02

~ 500 ~P9
J\Fl12
F.e.a.M. TORQUE TABLES I I DEC 97

M

PW'2?F MAXIMUM CRUISE TORQUE vc", 210. KT

TAT (C) PROPELLER SPEED 82.0 %
AlA H0I1MAl HIGH PRESSURE ALTITUDE {FT}
CONCI AJR Nfl
on COND COND

ON ()ij O. 500O. 7500. 10000. 12500. 15000. 17'500. 20000. 22500.25000.

-38. -56. -66. 94,5 94.5 94.5 94.5 94.5 94.5 92.8 84.8 77.5 71.0
-35. -52. -62. 94.5 94.5 945 94.5 94.5 94.5 91.3 83.4 76.3 69.8

-32- -48. -58 94.5 94.5 94.5 94.5 94.5 94.5 89.7 82.0 75.0 68.7
-29. -44. -54, 91.5 94.5 94.5 94.5 94.5 94.5 00.2 80.6 73.7 67.5

-25. -40. -49. 94.S 94.5 94.5 94.5 94.5 93.4 86.6 79.2 72.4 6B..j

-22. -36. -45. 94.5 94.5 94,5 94.5 945 91.7 85,0 77.7 71.1 65.1

-19. -32. -41. 94.5 94.5 94.5 94.5 94.5 90.0 lt3.5 76.4 69.B 63.9
-16- -28. -37. 94.5 94.5 94.5 94.5 94.5 88.6 82.2 75.1 68.7 62.9

-13. -24. -32. 94,5 94.5 94.5 94.5 93.5 87.1 BO.B 73.9 67,6 61.8
-9. -20. -28. 94.5 94.5 94.5 94.5 91,B 85.5 79.3 72.5 66.3 00.7

-6. -16. -23. 94.5 94.5 94.5 94.5 90.0 83.9 n.B 71.1 65.1 59.5
-3. -12. -t9. 94.5 94.5 945 94.5 88.3 B2.2 76.3 69.8 63.8 58.4

D. -6. -14. 94.5 94.5 94.5 94.4 86.3 80.3 74,5 68.1 62.3 57.0
4. -4. -10. 94.5 94.5 94.5 92.1 84.1 78.3 72.7 66.4 60.8 55,6

1. 0. ~5. 94.5 94.5 94.5 89.5 81.7 76.1 70.6 64.6 59.1 54.1

10. 4. -l. 94.5 94.5 94.5 86.7 79.2 73.8 68.5 62.6 57.3 52.4

13. 8. 4. 94.5 94.5 91.8 83.9 76.7 71.4 66.3 60.6 55.4 SO.7
11, 12. 8. 94.5 94,~ 88,4 60.7 73.6 68.7 63.8 58.3 53.3 48.8
20. 16. 12. 94.5 9Z.e. 84.9 77.6 70.9 66,0 61.3 56.0 51.2 46.9
23. 20. 17. 94.5 69.~ 81.6 74.6 68.1 63.5 58.9 53.8 49.2 45.1
27. 24. 21- 94.5 85.6 78.5 71.7 65.5 61.0 55.6 51.8

31. 28. 26. 94.5 82.~ 75.3 68.9 62.9 58,6 54.4

35. 32. 30. 94.5 79.2 72.4 66.2 60A 56.3
38. 36. 34. 90.7 75. !;I 69.4 63.5 56.0
42. 4O. 38. 86.9 72.7 66.5 60.8

46. 44. 42. 83,0 69.5 63.5 58.1
SO. 48. 47, 79.2 66.S 60.6
54. 52. 51, 75.3 63.0
58. 56. 55. 72.9

62. 60, 59. 72.9

The part above the rejnforced rjne is the flat rated area; engine mechanicallimiL

The part below lhe rei nforced line is the area where the thermodynam ica~ limit is
reached fi rst.



-») POWER SETIING 3.02.02

I 500 IP10
1\R72
F.e.C.M. TORQUE TABLES I I DEC 97

I.).

PW127F MAXIMUM CRUiSE TORQUE VC:: 230. KT

TAT (e} PROPELLER SPEED 82.0 %
~ N~L HIGH

PRESSURE ALTITUDE (FT)CONDo IIlR A.IA
OFf CCNl) WND

ON ON O. 5000. 7500. 10000. 12bOO. t5000. 17500. 20000. 22500. 25000.

-38. -50. -66, 94.5 94.5 94.5 94.5 94.5 94,5 94.5 89.1 81.9 75.3
-35. -52. -62, 94.5 94.5 94.5 94.5 94.5 94,5 94.5 87.7 80.5 74.1
~32. -48. -58, 94.5 94.5 94.5 94.5 94.5 94.5 93.9 86.2 79.2 72.9
-29. -44. -54. 94.5 94.5 94.5 94.5 94.5 94.5 92.3 84.7 77.8 71.6
~25. -4O. -49, 94.5 94.5 94.5 94.5 94.5 94.5 90.6 83.2 76.4 70.3

-22. -36. -45, 94.5 94.5 94.S 94.5 94.5 94.5 89.0 81.7 75.1 69.0

-19. -32. -41. 94.5 94.5 94.5 94.5 94.5 93.1 87.4 80.2 73.7 67.8
-16. -28. -37, 94.5 94.5 94.5 94.5 94.5 91.6 86.0 78.9 72.5 66.7
-13. -24. -32. 94.5 94.5 94.5 94.5 94.5 90.1 84.6 77.6 71,3 65.6
-9. -20. -28, 9Q,S 94.5 94.5 94.5 94.5 88.4 83,0 76.2 70.0 64.4

-6. -16. -23, 94.5 94.5 94.S 94.5 93.5 86.8 81.4 74.7 68.7 63.2

-3. -12. -19, 94.5 94.5 94.5 94.5 91.7 85.1 79.8 73.3 67.3 62.0

o. -8. -14, 94.5 94.5 94.5 94.5 89.6 83.t 78.0 71.6 65.8 60.5
4. -4. -10, 94.5 94.5 94.5 94.5 87.4 81.1 76.1 69.8 64.2 59.0
7. O. -5. 94.5 94.5 94.5 92.6 84.9 78.8 73.9 67.9 62.3 57.4

10. 4. -1, 94.5 94.5 94.5 89.8 82.3 76.4 71.7 65.8 60.4 55.6

13. 8. 4, 94.5 ~.5 945 86.9 797 73.9 69.3 63.7 58.5 53.B

17. 12. 8. 94.5 94.5 91.2 83.6 76.6 71.1 66.7 61.3 56.3 51.8
20. 16. 12. 94.5 94.5 87.6 80.3 73.6 68.3 64.1 58.8 54.1 49.7
23- 20. 17. 94.5 91.9 842 n.2 70,8 65.7 61.6 56.6 52.0 47.8

27. 24. 21. 94.5 88.4 81.0 74.2 68.1 63.1 59.3 54.4 50.0
31. 28. 26. 94.5 84.9 77.8 71.3 65.4 60.6 56.9 52.2
35. 32. 30. 94.5 81.5 74.7 68.5 62.a 58.2 54.7

38. 36. 34. 93.0 78.2 71.7 65.7 60.2 55.9
42. 40. 38. 89.1 74.9 68.6 62.9 57.7

46. 44. 42, 85.1 71.6 60.6 60,1

SO. 48. 47. 81.2 68.2 626 I

54. 52. 51. n2 64.9
58. 56. 55. 74.7
62. 60. 59. 74.7

The part above the reinforced Ii ne is the flat rated area; engine mechanica~ lim~t.

The part below the reinrorced line is the area where the thermodynamical limit is
reached first.
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PW127F MAXIMUM CRUISE TORQUE vc :: 250. KT

TAT (c~ PROPELLER SPEED 82.0 %
AlR NOOMA.L HICH

PRESSURE ALTITUDE (FnCONC. Nfl ."orR
OFF CO'Nll COtHl

00 ON O. 500'J. 7500. 10000. 12500 15000. 17500. 20000. 22500. 25000.

-38. -56. -66. 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.0 86.7 802
-35. -52. -62. 94.5 94.5 94.5 94.5 94.5 94.5 94.5 92.4 85.3 78.9 l
-32. -48. -58. 94,5 94.5 94.5 94.5 94.5 94.5 94.5 90.9 83.9 n.6
-29. -44. -54, 94.5 94.5 94.5 94.5 94.5 94.5 94.5 89.3 82.5 76.3
-25. -40. -49, 94.5 94.5 94.5 94,5 945 94.5 ~.5 87.7 81.0 74.9

-22. -36. -45, 94.5 94.5 94.5 94,5 94.5 94.5 93.1 86,1 79.5 73.6

-19. -32. -41. 94.5 94.5 94.5 94,5 94,5 94.5 91.5 84.6 78.1 72.2
-16. -28. -37. 94.5 94.5 94.5 94,5 94.5 94.5 go.o 83.2 76.8 71.1
-13. -24. -32. 94.5 94.5 94.5 94.5 94.5 93.4 88.5 81.9 75.6 69.9
-9. -20. -28. 94.5 94.5 94.5 94.5 94.5 91.7 86.9 80.4 74.2 68.6
-6. -16. -23. 94.5 94.5 94.5 94,5 94.5 90.0 85.2 78.8 72.8 67.3
-3. -12. -19. 94.5 94.5 94.5 94.5 94.5 88.2 83.6 77.3 71.4 66.0

0, -8. -14. 94.5 94.5 94.5 94.5 93.3 86.2 81.6 75.5 69.7 64.S
4. -4_ -10. !M.5 94.5 94.5 94.5 91.0 84.0 79.6 73_6 6RO 62.9

7. 0. -5. 94.5 94.5 94.5 94,5 88.5 8t .7 77.3 71.6 66.1 6U

10. 4. -1. 94.S. 94.5 94.5 93.2 85.8 792 75.0 69.4 &1.1 592

13. 8. 4. 94.5 94.5 94.5 90.2 83.0 76.6 72.6 67-1 62.0 57.3

17. 12. 8. 94.5 94.5 94.4 86.8 79.9 73.7 69.8 64.6 59.6 55.2
20. 16. 12. 94.5 94.5 90.7 83.4 76.7 70.8 67 .1 62.1 57.3 53.0
23. 20. 17. 94.5 94.5 872 80.2 73.7 68.1 64.5 59.7 55.1 50.9

21. 24. 21. 94.5 91.2 83.9 77.1 70.9 65.5 62.0 57.01 53.0 49.0

31. 28. 26. ~.5 87.6 80.5 74.0 68.1 62.9 59.5 55.1 50.8

35. 32. 30. 94.5 B4.2 nA 71.1 65.4 60.4 57.2 52.9
38- 36. 34. 94.5 80.7 742 68.2 62.7 57.9 54.9
42. 4O. 38. 91.5 n.3 71.1 65.3 60.1 55.5

46. 44. 42. 87.4 73.9 67.9 62.4
so. 48. 47, 83.4 70.5 64.8
54. 52. 51. 79.3 67.0
58. 56. 55. 76.7
62. 60. 59 76.7

The part above the reinforced hne is the flat rated area~ engine mechan~ cal lim it.

The part below the rernforced line is the area where the thermodynamical nmit ~s

reached firsl.
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TAKE-OFF SPEEDS VALUES

EXAMPLE OF TAKE OFF CHART COMPUTED WrTH THE FOS
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The methodology for the determfnaHon of 1he maximum take <Jff weight is described in
the chapter 6-03 of the Airplane Flight Manual.

As 1his way is long and com plex I AlR pilots and dispatchers may have two other
possibilities to improve efficiency:

- the methodology described in 3-03-02 thai g}ves non optimized .results but can be
used on board

- the Regulatory Take-Off Weight (RTOW) charfs, generated with the Flight Operations
Software (FOS), that give very accurate results before the mgnL

TAKE-OFf CONDITIONS

Different weather conditions may be encountered at the lake-off ;

• NORMAL CONDITIONS

• ATMOSPHERlC ICING CONDITIONS

Atmospherk icing conditions exist when QAT on the ground and for 1ake off is at or below
5° C or when TAT rn fIlght is at Of below 7° C and visibte moisture in any form is presen1
(clouds. fog wilh v,sibiltty of less than one mile, rain, snow. sleet and Fee crystals).

• GROUND ICING CONO~TIONS

Ground icing conditions exist when OAT on ~he gro.und is at or below 5° C and when
surface snow, standing water, Of slush IS present on the rampSI taxiways and runways.
Note: TAKE-OFF IS PROHIBITED when frost, snow or ice 1;5 adhering to the wings,

control surfaces Of propellers.

Different runway conditions may be encountered:

• dry

• wet {less than i /8 inch or 3 mm of water)

• cont am inated by:
R - waler or slush between 118 and 1/2 inch ~3 and 12,7 mm)
R - loose snow: must he considered as slush. To determine the equivalent slush
R depth, mull rply the loose· snow deplh by: t.25 x (actu-alloose- snow.density}

- compacl snow
- Ice

• damp: a runway ~s damp when it is not perfecUy dry, but when the water does not
give it a shiny appearance.
For a damp funway, we do not consider any performance fimitaHon.

R
R
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TAKE-OFF SPEEDS

The take-oft speeds meet the requirements of the applicable regulations:
VI ~ VI limited by VMCG V2 ~ 1.13 VSA
VA ~ l05 VMCA V2 3: 1.1 VMCA

V2 upper limit is 1.25 VSA to avoid excessive take-off fU ns or <iistances .

• NORMAL CONDITIONS

\\ .:>QlNT lO mn
POI:>H 5,1)("1 (FAA

ONLY)

1
5l Slr;MfN T 2rd SEGMENI I ,{a SI::.GM"'f\lT HtUIl.. 1!\KEO"F-----r----i.......f------..........;·~--\,:.-C-C-El-E-~-AT-IO-N-)----"---S-E-O-fl,l-t:N-T-

lANL)~NG II

GEII.F
RElfl;ACTlON

I l
I

3:) Ft HE;IGHl
f'{Jj~H ON THi.
FLI''':'HT PJI,TH
OR 15 Fl ..... ~IC,W
PDI=·H fOR WET/

~ CONrAMINATF.~
~ flUNWi\YS

!
I.-- \12 fLAPS 15'

V2:: 1.I~ VS R

-- - ------
~... ACCELERATION TO ~j~ V

1 18 VSI1 FLAPS a' I 18 VSR Fl.APS 0'

·f

'L

'"

The V2/VSR speed ratio may be opUmized between 1,13 and 1,25.

• ICiNG CONDITIONS

f'INAL TAt<E OFF

SEc,.,.€~r

127 "SF! FUoPS ~5·

..~.. v

3
M 5Cl.>ME.NT

lACCEl ERATION)

ACGELEAArlON TO.. I..

;:lMSEGM[Nf

V2 rLAPS ,~.

'12 '.' ~ 12 VSR

(J.~ ~ ~....l......- ~ ....l..... _

I..

1
ST S£G~JENr--J I1- .. I...._............--·_-......_...~---------+-------

LANtJlr~G

O!;."f!
RCTI1ACTlO~

3.S l-! f-FEIGHT
POI!"T ON THE
FLlCfH hUH

~ OR 1;' fl KFH"JHI
~ POINT FOfl WETr
'c· CONTAMI~jATCO

'... RUNWAYS

.-.
=,,:.

,=.

,..

Minimum manoeuvre/operating speeds must be increased to keep a suffjcient margIn
with regarllo Vs Ig. The V2/VSR speed ratio must alleast be equat to 1,22.
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GENERAL

The FIJght Operations department generates ATOW charts wit~ the FOS for each airport.
with the appropriate weather and runway conditions.

The RTOW charts enable the crew to determine immedt8tefy if the runway is limiting or
not, or to know what limitation is active,

Each RTOW may be computed at :

• a given windt for a range flf pressures and temperatures

• lhe standard pressure, for a range of winds and temperatures

The RTOW charts may be computed at optimized take-off speeds ratios in ord er to
ohtttin the maximum avai lable take -off weights.

R1OW charts can take into consideration djffcrent cases of MEL dispatch.
Narc: For wei or cootanlinBted runways, the default program assunlptioJl is 15 ft for

the screen heigh. inslead of 35 ft as usually for the dry runwa~

It is wh y sO,1sctinws lhe wet runways tnay be less resJrictive than the dry
runways. In that case.. you must consider the dry runway weigllts associal"ed to
the wet or contan?inated runway speeds.
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The QAT (3.03.04) are to be used in relati 0n with the method described In
3.03.02 page 3 by the ai rl ines. that do not have the FO S.

The QRT are RTOW chart s com put ed with th e FOSr hut not op1~m ized,

• ~ n case of non I~m i1 ing {N L) runway, the maximurn take-off weight is the maximum
sl ructu ral take~ off we ighj and Ihe tak e- oN speeds must be read in the 3- 03- 05
chapter or in the qu ick reference handbook] assoctated wi1h the actuel take-off
weight.

• In case of Iimiting runway, a maximurn take-off weight and the associated speeds
are provi ded in the chart
The Ii mftalion ~s ind~cated under a speciftc code form :
1 = structure 5 == \yre speed
2 =: 2nd segm ent 6 ::: brakes energy
3 ::= runway 7 := runway 2 engines
4 == obslacle B == final take-off

Th e Hmitation cod e appears always twice in order to cover optim ization 1aking into
account two simuHaneous limitations (2-2 means 2nd segment onJy; 2-4 means both
2nd segment and obstacle Iimitatian}.

The ac!ua~ take~ off we ight must be !ess or equa~ to !he computed maxi mum take- off
w8fght.

R The take-off speeds 10 be used must be the speeds indicated in the chart, even if the
actual weight is ~ower tha n th e com puled weight.

f'iofe: Due 10 the conservatilie definition of NL area agap can De encountered between
NL speeds and FOS optimized speeds when the computation case is at the NL
border,
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DETERMINATION OF lifE TOW

K~Ir1Wily' slope c;orrecllon
NOrm'll condlt.o....s :3.03.02 pS
Icing conditions 3.0302 po VI b.w

I1w

08STACl F
M .... I

COMPUTATION
dLspalch

cle-
~on t

00- Ta~e ~11 fight ~Q.tl~ MH fj.w
3.03.03

decremclll
NDr~i'l1 C{)nc!IHons p4 and p.4A.

311-:...- icing GOfldiliom, p5 Md p5A.

I j
I

Willd

ObSla
locall

end et T

l.C1 • L' ·6 L
t

, ,
~I E:t. ConlSmJflallOn
[1l llL

Decrem8nL OaOflfTsll'\
3.11 303.03 pl

I

RUflway length
L-min (ASD ,TODI

R • l

A IYr cOfldUiol1lrg e1ect
R 3.03.03 p1

A [I'

A

R

R

LC2

LC2

A

W,nd COI!f'ctlon

h.otmal condlt'ons :3 .03,02 p5
Icing COlldiHoflS 3.03.D2 p6

NL CHAAT
f\;mr'P'ol condit om; J.03.02 p5

'c'n.q {;(lntllllons 3.03.02 p6

T9;h"M~d correction
:3 03 OJ p2

LCJ

Brakas EnE.rgy
f'iOlrnal condtlions 3.03.03 p6

Icing candflL0Il5 3,03,~~ pI

R

...

,~..,
...
..-,

, ,
I.....

"-'

'"

NO

OBSTACLE
COMPUTAT10N

WEIGHTC
NO

YES

NL AUf1way
TOW ma~1 ~ Structural MTOW

QRT
3.Q3,04

OAT" __ p:l' lu 13

WE1GHl
A

.zp Ot ZG +
QNH

CQrrec~ion

3.03.03 p.2:

'I/'VErGHI
C

II AlB CONDITIONiNG EFFECT: refer in 3.03,03 page 1.



Pressure altitude = 3 000 It
{compu1ed from airpOrl elevation and actual QNH}
S10pe ':: +0,6 % (uphilll
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NL DETERMINATION

In order to determ;ne il lhe runway is limiting or not, use the charts in :

3,03.02 page 5 for normal atmospheric conditions

3.03.02 page 6 for icing almospheric conditlons

according to the examples given hereafter and the method given in page 3.

NORMAL ATMOSPHERIC CONDITIONS 3.03.02 PAGE 5

Wind =.;. 10 kt (headwjndl
Dry runway

R TORA == 1 800 m
TODA ~ 1870m
ASDA ~ 1 950 m
No obstacle

METHOD

• lake the shorter length of ASD and TOD f i.e 1870 m
• locale this length on the length axis (point A)
• reachfng first the reference ftne f correct this length according to the runway slope

{O~6l and wlnd value (1 D) following ~he arrows
R • In the alt~tudes/temperatures field select the iso-altitude Le. 3 000 ft

RESULT

R • after corrections, lhe pOlnt A is transferred to A1 on the tso-aUitude line 3 000 ft and
R determines the upper temperature limiC i.e.t 27.5°C.
R The lower temperature limit js defined by the point C i.e. - 20°C.
A The runway is NOT LIMITING for temperatures between - 20"C and +27.5°C.

ICING ATMOSPHERIC CONDITIONS 3.03~02 PAGE 6

R Sam e assumptJons than in the precedi ng exam pIe but we t runway, and pressure
R altitude:::; 1 000 It,

METHOD

• lake the shorter length of ASO and TOO, l.e. 1 870 m
• apply th e length decrement due to contamina1 ion cond ilion, i. e. 120 m, you obtain

an equivalent length of 1750 m (poinl B)

RESULT

• proceeding as the preceding in example, the runway is NOT LlMtTI NG for
R temperatures between - 17°C and t 3,BoG.
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AiR CONDillONING

A Take-off performances are computed with AIR CONDITIONING ON.

To take In10 account the effect of A~R COND~TtONING OFF~ increase the runway ~ength5 by
3 % and take the actual OAT.

~: The FOB} in accordance with AFM, takes into account a conservative
performance decrement Jinked 10 the thermodynamical limitation of the engine.
Jf the day conditions authorize a mechanical limit opera.1iml of the engine (t, e,
lorque bleed ON =- 90 % for TO and 100 % for RTO), the take-off may be performed
air cQ..naWoning ON withQut performance Denali.v
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R

RUNWAY SlQPE

Decrease lhe runway length by 400 m (1320 ft) to r 1 % uphi fl slope,
For a beUer accuracy, use the chart given in ~,03.02 page 5 or 6.

WIND
Decrease the runway length by 400 m (1320 tt} for 10 kt tailwind.

QNH
To use achart computed a1 the standard pressure when the actual QNH is not standal~~:
follow ~he hereafter procedure ~

1) With th e actua! wi nd and tempera1ure, if necessary corrected by air cond itioning
influence. enter the chart and read the take~off weigh I and tne assocrated Hm itatian,

2) Apply 1he QNH co~recnon :
• QNH > 1013.25 HPa Of 29.92 ~n Hg
No credit in cas eof brak es energy ~im itati on t keep the val ues of th echart
For all other Iimitations I add 80 kg (175 lb) to the TOW for e-ach 10 HPa (0.29 in Hg)
above the slandard pressure.
For ON H ~ '050 Hpa I keep th e values of 1050 HPa.
• QNH < 1013.25 HPa or 29.92 in Hg
Substract 240 kg (530 Ib) to the TOW fOf each 10 HPa (0.29 jn Hg) below lhe
standard pressure.

3) With the new TOW. enler again the chari to interpolate the take-off speeds.
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NON DRY RUNWAYS

A non dry ru nway may be :
- wet~

- contaminaled by waler or s~ushj loose snow· ~ com pac~ed snowrice.

:1.0Qse snow: must be considered as slush. To delermine the equivalent slush depth,
mu~tjply the loose snow depth by : 1.25 x (actual loose snow densi1y}

1 • Contaminated runway

At take off 1 th eaircraft lat eral co nlrollability depends on :
- the exact contaminant characteristics,
- the cross wi nd com ponent,
- the runway wfdth and visual references.

Since lhese factors do not allow sufficient accuracy for predicting the effect of
asym mel r~cat reverse thrust, it 15 th erefore not fecomm ended to tJse single engine rever5e
thrust for take -off on contaml nated runway.

Performances wi1hout reverser only are to be used for flight preparation.

2 - Wet ru nways

In this parlicular condiHon. the s~ngle reverser use is perfectly controllable and ~eads to the
mtnimum stop di stance in case of rej ected take-off-

3 - Non dry runways corrections for FCOM computation

According 10 the previous assumpOons t decrease the runway length by the following
val ues to take in~ 0 account th e runway contam inalion :

RUNWAY CONTAMINATION CORRECTION

Wet 140 m (460 ft)

Wa~er or slush between 3 mm (1/8 in) and 550 m (1800 ft)
6.3 mm (1/4 in)

Water or slush be1ween 6.3 mm (1/4 in) 620 m (2030 ft)
and 12.7 mm (1/2 in)

Compac~ snow 400 m (1310 ft)

Ice 1060 m (3480 ft)
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WAT (WEIGHT ALTtTUDE TEMPERATURE)

Maximum weight to face 2nd segmenl or final take-off climb requirement.

Apply ,f necessary the weight decrements due to obstacles or abnormal configurations.

NORMAL CONDtTIONS

Temperature AIRPORT PRESSURE ALTITUDE (ft)
{oq 0 1000 2000

0 24255 kg 153470 Ib) 23935 kg {52760 Ib) 23615 kg {520551b)

10 23920 kg (52730 Ib) 23605 ~g (52040 Ib) 23295 kg (51360 Ib)

20 23600 kg (520301b} 23300 kg {51360 Ib) 22995 kg (50690 ~b)

25 23450 kg (51695 lb) 23150 kg (51030 Ib} 22845 kg (50360 Ib)

30 23305 kg 151380 Ib) 22990 kg {SOtJB5 Ib) 22300 kg (49155 Ib)

34 23190 kg (51125 Ib) 22500 kg (49600 ~b) 21635 kg (47695 Ibl

38 22680 kg OOסס5) Ib) 21815 kg (480951b} 20975 kg (46240 fbi

40 22330 kg (49225 Ib) 21475 kg (47345 ~b) 20645 kg (45510 Ib)

45 21450 kg (47290 Ib} 20625 kg (45465 lb) 19825 kg (43705 Ib)

50 20565 kg {45335 Ib) 19770 kg (43585 Ib) 19010 kg (41910 lb)

Temperature AIRPORT PRESSURE ALTITUDE (tt)
(uC) 4000 6000 8000

a 22995 kg (50695 Ib) 22105 kg (48735 Ib) 21090 kg (46490 Ib)

10 22680 kg (49995Ib} 21665 kg (47760 Ib) 20015 kg (44120 ~b)

20 22115 kg (4875otb) 20405 kg (44985 fb) 18830 kg (41505 Ib)

25 21350 kg (47070 Ib} 19715 kg (43460 lb) 18190 kg (40100 lb)

30 20590 kg (45395 Ib) 19010 kg (41900 Ib) 17540 kg (38670 lb)

35 19835 kg (43720 Ib) 18305 kg (40350 'b) 16890 kg (37235 Ib)

40 19075 kg (42050 Ib) 17610 kg {38820 lb} 16245 kg (35815Ib)

ICING CONDlTlONS
FLAPS 15°

PRESSURE
0 1000 2000 4000 6000 8000ALTITUDE (tt)

at or ~ow O"C 24030 kg 237tO kg 23125 kg 21915 kg 20900 kg 20125 kg
{52975Ib} 152275Ib) (50980Ib) (48310Ib) (46070Ib) (44365Ib)

at or berow SoC 23860 kg 23425 kg 22820 kg 21635 kg 20685 kg 19955 kg
(525601bj 151645lb) (50310Ib) (47695lb) (45600 Ib) 143995Ib)
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CLOSE OBSTACLES IN NORMAL CONDITIONS

Locate the close obstacles on the following graph and determine the decrement to apply
to the WAT limiting weight previously computed to define the obstacles limiting weight.
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REMOTE OBSTACLES IN NORMAL CONDITIONS

Locate the remote obstacles on the following graph and determine the decrement to apply
10 the WAT limiting weight previously computed to define the obstacles limiting weight.
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CLOSE OBSTACLES IN ICING CONDITIONS
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Locate the close obstacles on the following graph and determine the decrement to apply
to the WAr limiting weight previousjy computed to define the obstacles limiting weight.
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REMOTE OBSTACLES IN ICING CONDITIONS

locate ltle remote obstacles on the following graph and determine the decremenlto apply
to the WAT limiting weight previously computed to define the obslacles limiting weight
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BRAKES ENERGY LIMITATION
NORMAL CONDITIONS
USE FOR ANY TAILWIND UP TO 10 KT

TAKE OFF WErGHT (KGh- LJMITATIONS
V1 (IAS.KT}-VR(IAS.K -V2(IAS.KT)

zp FT 0 1000 2000

O°C
221256-6 21638 &-6 211606-6

110 110114 108 108113 107 107 112

10°C
216526-6 211826-6 207426-6
108 108 113 107 107 112 106 106110

20°C
21197 6-6 207526-6 20331 6-6
107107 112 106 106 110 105105109

30 QC 207476-6 2D3536-6 199896-6
106106 110 105 105 109 104104108

40°C
204236-6 200476-6 196726-6
105105 110 105 105 lDB 104104 101

50°C
20101 6-6 197366-6 190092-2
105 105 109 104 104 108 102 102 105

TAKE OFF WEIGHT (KG) - LIMITATIONS
V1 (IAS.KT)-VR(IAS.KT)-V2(IAS.KT)

zp FT 3000 4000 5000

-10°C
211686-6 207256-6 203006-6

107 107 112 106 106 110 105 105 109

O°C
207166-6 20291 6-6 198736-6
106106 110 105 105 109 104104108

SoC 205186-6 200726-6 196556-6
105 105 110 104 104 109 103103 107

10°C
203196-6 198526-6 194536-6
105 105 109 104104108 103103 107

15°C
201206-6 196326-6 193226-6
104104109 103103 107 102 102 106

20°C
19921 6-6 195206-6 191896-6

104 104 108 103 103107 102 102 106

25 ~C
197766...6 19393 &-6 190576-6-

104 104 108 103 103 107 102 102 106

30°C
196126-& 192546-6 189266-6

103 103 107 103 103 lD6 102102 105

35°C
194586-6 191086-6 187956-6

103 103 107 102 102 106 102 102 105

lln or. 193126-6 189746-6 183292-2................... ~-- .....- .. _- ,.-- .. -.-. .. _-
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BRAKES ENERGY LIMITATION

ICING CONDITIONS
USE FOR ANY TAILWIND UP TO 10 KT

TAKE OFF WEIGHT ~G~ - LIMITATIONS
V1 (IAS.KT)-VR(IA .K )-V2(IAS.KT)

zp FT 0 1000 2000 3000

BELOW
207696-6 203436-6 199366-6 195396-6

soC 115 115 120 114114 119 113 113 117 112112116

BELOW
205676-6 201496-6 197476-6 193546-6

10 °c 115 115 119 113113118 112112117 111 111115

TAKE OFF WEIGHT (KG) - LIMITATIONS
V1 (IAS.KT) -VR{IAS.KT)-V2(IAS~KT)

ZP FT 4000 5000 6000 8000

BELOW
191226...6 187276-6 183726-6 177526-6

s'"C 110 110115 109109 113 108 108 112 107 107110

BELOW
189136-6 185336-6 182356-6 176056-6

10 "c 110 110 114 108108113 108 108 112 106 106 110

TAKE OFF WEIGHT ~LB) - LIMITATIONS
V1 (IAS.KT)-VR(IA .KT) -V2(IAS.KT)

ZP FT 0 1000 2000 3000

BELOW
457896-6 448496-6 43951 6-6 430766-6

s'"C 115 115 120 114114 119 113 113 117 112 112 116

BELOW
453436-6 44421 6-6 435366-6 426686-6

10 '"c 115 115 119 113113 118 112 112 117 111111 115

TAKE OFF WEIGHT (LB) - LIMITATIONS
Vl (tAS.KT)-VR(IAS.KT)-V2{IAS.KT)

zp FT 4000 5000 6000 8000

BELOW
421566-6 41287 6-6 40504 6-6 391366-6

soC 110110 115 109109113 108 108 112 107 107 110

BELOW
416976-6 408586-6 402026-6 388136-6

10 "c 110 110 114 108108113 lOB 108 112 106106 110
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The QRT are computed on adry runway at s!andard pressme1 mth ai r condit ioning ON, no
wind 1 no obstacle, and no slope.

En1 ry param eters musi be determ ined as indicated in 3.03.02 P 3,

NORMAL CONDtTION$

The QRT are computed with V2JVSA == 1,143 and V1/VR =1,

leING CON01110NS

The QAT are co mputed with V2/VSR=1,231 and V1/VR ::: 1.

R In case at ground ic,ng conditro nS I if atm osph eric king cond itions does nol exist the
J V2!VS R speed ratio may be the same as tn normal co ndilions.

Note.' AU regulatory limitations are taken into account in the QR T, except the structural
limitation_
When the ORT indicates a weight value above the certified structural value, that
means that the runway ;5 NL in the conditions of computation of the ORT.
In any casesj the actuaf TOW must always be fess than the certified MTDW
associated to the operated ATR versjon.
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PRESSURE ALTITUDE ZP=O FT- FLAPS 15
NORMAL CONDITIONS

T- CORA ECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY V1 (I AS - KT) - VR(IAS-KT) - V2 (lAS - KT)
M - LENGTH
P(C) - (M) 1000 m 1100 m 1200 m 1300 m

-10~O
203043-3 213823-3 223563-3 23261 3-3

104 104 109 107107112 110 110115 113113117

0.0
---_ .... _- 208963-3 218783-3 227793-3

106 106 111 109 l09 114 112112116

5.0
-_ ... _--- 206133-3 21598 3~3 225033-3

105105110 108108113 111 111115

10.0
- ..... - ... - -- 203333-3 213183-3 222273-3

104 104 109 107107112 110110114

15.0
.......... _---- 20062 3-3 210443-3 219543-3

104104109 107 107 111 109 109 114

20.0
-_ .... _-_ .... 19791 3-3 20771 3-3 216803-3

103103108 106106111 109 109 113

25.0
- ...... - .... _-- 19529 3-3 205043-3 214123-3

102102107 105 105 110 108 108 112

30.0
---_ .... _- 19271 3-3 20241 3-3 211453-3

101 101 106 104 104 109 107107 112

35.0 ------- 19021 3-3 19984 3-3 208833-3
101 101 105 104104108 106 106 111

-
40.0

_ ... _----- 185953-3 195433-3 204343-3
99 99 104 103 103 107 105 105 110

45.0 ------- 181563-3 190843-3 19961 3-3
98 98103 101 101106 104104108

50.0
.... _ ....... _-- 177073-3 186163-3 194743-3

97 97102 100 100 104 103 103 107

ICING CONDITIONS

-20.0 184933-3 195683-3 205383-3 214193-3
107 f07 113 110110 116 114114 119 117 117 122

-10.0 180923-3 191593-3 201263-3 210153-3
105105 111 109 109 115 113113118 116116121

-5.0 179003-3 18961 3-3 19931 3-3 20B163-3
105 105 111 109 109 114 112 112117 115 115 120

0.0 176233-3 166763-3 19641 3-3 205273-3
104 104 110 106 108 113 111111 116 114 114119

5.0 173593-3 184023-3 1936tJ 3-3 20244 3~3

103 103 109 107 107 112 110110115 113113118



») TAKE-OfF 3.03.04

I 500 IP3
/'J:f72

EC.O.M. QUICK REFERENCE TABLES I I JUl98

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
A
R
R
R

PRESSURE ALTITUDE ZP=O FT- FLAPS 15
NORMAL CONDITtONS

T- CORRECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY V1 (IAS-KT)-VR(IAS-KT)-V2(IAS-KT)
M - LENGTH 1700 m
pre) - (M) 1400 m 1500 m 1600 m and+

-10.0 241233-3 24601 2-2 24601 2-2 24601 2-2
116116 119 118118 121 118 118 121 118118121

0.0 235963-3 24231 3-3 24252 2~2 24252 2~2

114 114118 117117120 117 117 120 117 117 120

5.0 233473-3 239673-3 24081 2-2 24081 2-2
114 114 117 116116119 116116119 116116119

10.0 230743-3 237033-3 239172-2 23917 2-2
113113 117 115115 118 116116119 116116119

15.0 22801 3-3 234523-3 237542-2 237542-2
112112 116 114114118 115115118 115 115118

20.0 225293-3 232043-3 23600 2-2 236002-2
111 111 115 114 114 H7 115 i15118 115115118

25.0 22261 3-3 229693-3 234472-2 234472-2
111 111 115 113 113 116 114114118 114114 H8

30.0 219933-3 227503-3 232873-3 233042-2
110110 114 112 112 116 114114117 114114117

35.0 217303-3 225303-3 230543-3 231622-2
109 109 113 112 112 115 113 113117 114114117

40.0 212723-3 22015 3-3 223272-2 223272-2
108 108 112 110110114 111 111 115 11f 111 115

45.0 207903-3 214502-2 214502-2 214502-2
107107 111 109 109 112 109 109 112 109 109 112

50.0 201823-3 205622-2 205622-2 205622-2
105 105 109 106106110 106 106 110 106106 itO

ICING CONDITIONS

-20.0 222273-3 2297(J 3-3 237233-3 244753-3
119 119 124 122122126 124 124 128 127 127 130

-10.0 218303-3 22584 3~3 233053-3 239977-7
118 11 B123 121 121125 123 123 127 125125129

-5.0 216343-3 22353 7-7 230187-7 236927-7
118118122 120120124 122122 126 124 124128

0..0
213473-3 220807-7 227427-7 233947-7

117 117 122 119 119 124 121121125 123 123 127

5.0 21065 3~3 218147-7 22474 7-7 231097-7
116 116 121 119119123 121121125 123 123 126
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PRESSURE ALTITUDE Zp;;;;: 1000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTEO MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY V1 (IAS-KT)-VR(IAS-KT)-V2(IAS-KT)
M - LENGTH
P("C) - (M) 1100 m 1200 m 1300 m 1400 m

-10.0 209143-3 218963-3 227963-3 236143-3
106 106 111 109109 H4 112 112116 115115118

0.0 203333-3 213183-3 222263-3 23073 3-3
104 104 109 107107112 110 110114 113113 117

5.0 200523-3 210343-3 21944 3-3 22791 3-3
104 104 108 107107111 109 109 114 112112116

10.0 19774 3-3 207533-3 216623-3 22511 3-3
103 103 108 106 106 110 109 109 113 111 111115

15.0 195033-3 204773-3 213853-3 222333-3
102 102 107 105 105 110 108106112 111 111 115

20.0 19238 3-3 202073-3 21110 3-3 219593-3
101 101 106 104 104 109 107 107 111 110 110 114

25.0 189823-3 199443-3 208433-3 216893-3
100 laC· 105 104 104 108 106 106 111 109 Hl9 113

30.0 ------- 196893-3 205823-3 214253-3
103 103 107 106 106 110 108 108 112

35.0
--.----- .... - 193433-3 202283-3 210633-3

102 102 106 105 105 109 107 107 111

40.0
_ .... _---- .... 189333-3 19804 3-3 206283-3

101 101 105 104 104 108 106106 110

45.0
----_ ........ 184743-3 193273-3 200893-3

100 100 104 103 103 106 105 105 109

50.0 ------- 179743-3 188043-3 194243-3
99 99 102 101 101105 103103107

ICING CONDITIONS

-20.0 19293 3-3 20263 3-3 211493-3 219623-3
110110 115 113113118 116116 121 119 119 123

-10.0 186943-3 196593-3 205453-3 213653-3
tOB 108 113 111 111 116 114114119 117 117 122

-5.0 18409 -3-3 193683-3 202523-3 21072 3-3
107107112 110 110 116 113 113 118 116 116 121

0.0 181343-3 190843-3 199663-3 207843-3
106106 111 109 109 115 112112117 115 115 120

5.0 178673-3 18809 3-3 196843-3 205003-3
105 105 111 108 108 114 112 112117 114114119
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PRESSURE ALTITUDE ZP=1000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED
MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS

E - RUNWAY V1 (IAS-KT)-VR(IAS- KT) - V20AS-KT)
M - LENGTH 1800 mpre) - (M) 1500 m 1600 m 1700 m and+

-10.0 242503-3 242802-2 24280 2-2 242802-2
117 117 120 117 117 120 117 117 120 117117120

0.0 237063-3 239322-2 239322-2 239322-2
115115 118 116116119 116116119 116116 119

5.0
23446 3~3 23766 2~2 237662-2 23766 2~2

114114 118 115115119 115115119 115 115 119

10.0 23191 3-3 23605 2-2 236052-2 236052-2
113 113 117 115 115 118 115115118 115 115 118

15.0 22949 3-3 234492-2 234492-2 234492-2
113113 116 114114118 114 1101· 118 114 114118

20.0 22724 3-3 232573-3 232962-2 232962-2
112112 116 114114117 114114 117 114 114 117

25.0 224893-3 230193-3 231472-2 231472-2
111 111 115 113 113117 114114 117 114 114117

30.0 22223 3-3 228033-3 229902-2 229902-2
111 111 114 113 113 116 113113116 113 113 116

35.0 216573-3 223262-2 223262-2 223262-2
110110 114 111 111 115 111111115 111111 115

40.0 21277 3-3 21475 2-2 214752-2 214752-2
108 108 11? 109 109 11? 109 109 11 ~ 1051109 11~

45 ..0
20622 2-2 206222-2 20622 2~2 206222-2

107 107110 107 107110 107107110 107 107 110

50.0 19770 2-2 197702-2 ;97702-2 197702-2
104 104 108 104 104 10B 104104 108 104 104 108

ICING CONDITIONS

-20.0 22667 7-7 23351 7-7 24043 7-7 244122-2
121 121 125 123123127 125 125 129 126 126 130

-10.0 2209B 7-7 22761 7-7 23414 7-7 240562-2
119 119 124 121121 125 123 123 127 125 125 129

-5110
21822 7-7 224827-7 231187-7 237627-7

119 119 123 121 121 125 123 12:) 126 125125126

0.0 215503-3 222077-7 228367-7 23461 7-7
118 118 122 120120124 122 122 126 124 124 127

5.0 212663-3 21938 7-7 225637-7 23170 7-7
117117 121 119 119 123 121 121 125 123 123 127
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PRESSURE ALTITUDE ZP= 2000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY V1 (IAS~KT)-VR (IAS-KT)-V2(IAS-KT)
M - LENGTH
P("C) - (M~ 1100 m 1200 m 1300 m 1400 m

-10.0 203493-3 213343-3 222423-3 230693-3
104 104 109 107 107 112 110110115 113 113 117

0.0 19771 3-3 207503-3 216603-3 225093-3
103 103 108 106 106 110 109109113 111 111115

5~O
194903-3 204653-3 213723-3 222223-3

102 102 107 105 105 110 108 103 112 110110114

10.0
192193-3 201883-3 210903-3 21939 3~3

101 101 106 104 104 109 107 107 111 110110114

15.0
... _----- 199133-3 20811 3~3 216573-3

103 103 108 106 106 111 109 109 113

20.0
- - ... - ....... - 196473-3 205393-3 21381 3~3

103 103 107 106106 110 108 108 112

25.0
- - ............. - - 193903-3 202773-3 211123-3

102 102 107 105105109 10710711'

30.0
- - -- .................. 190523-3 199273-3 207563-3

101 101 106 104 104 108 106106 110

35.0 ------- 186563-3 195163-3 203333-3
100 100 104 103103107 '05 105 109

40.0
_ ... _ ...... --- 182433-3 190853-3 198873-3

99 99 103 102 102 106 104 104 lOB

45.0 ------- 17771 3-3 18591 3-3 192973-3
98 98 102 101 101 104 103103 106

50~O
------- 17278 3-3 180743-3 186603-3

96 96 100 99 99 103 101 101 104

~CING CONDITIONS

-20.0 18731 3-3 196973-3 20583 3-3 214023-3
108 loa 113 111111117 114114119 117 117 122

-10.0 18150 3-3 191003-3 19982 3-3 208003-3
106 106- 112 109 109 115 113 113 117 115 115 120

-5.0 178723-3 188143-3 19690 3-3 205063-3
105 105 111 108 108 114 112112 117 114114 119

0.0 176053-3 185373-3 19406 3-3 202193-3
104 104 110 108 108 113 111 111 116 114114118

5.0 17347 3-3 182683-3 1912a 3-3 199363-3
103103 109 107 107 112 110 110 115 113 113117
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II,A

PRESSURE ALTITUDE ZP= 2000 FT- FLAPS 15
NORMAL CONDtTIONS

T- CORRECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY 1--__V_1--.,;<_1A_S"'T""-_K_T....;;.,)_~_V_R....;:.,(I_A...,.S_-_K_T....:;.,.) ~_V_2(.;:....IA_ST"'""-_K--.,;T)~_---1
M - LENGTH 1800 m
P("C) - (M) 1500 m 1600 m 1700 m and+

R 237263-3 239572-2 239572-2 239572-2
R -10..0 115115118 116116119 116 116119 116116119
RI-------+-------+------+-------+-------1

231943-3 236122-2 236122-2 236122-2
R 0.0 114114 117 115115118 115115118 115 115 118
RI--~-__+-------~---+-----+-----+--~~_-t
R 22944 3-3 23452 2-2 234522-2 23452 2-2
R 5.0 113113116 114 114118 114114118 114114118
R 1-------+---:'2~27:"'"""':'1-2-:-3---:'3--+-~2:-:'3"":"'"24-=5"""":"3--:-3:----11---:-:23:-:'2~95=-2::---""':"'"2--+---2"":"'"32:""":'9-5""':"'"2---:-2--1
R 10.0 112112116 114114117 11411/f 117 114114117
RI------+-------+-----+--~---+--------I
R 22457 3-3 22997 3-3 23143 2-2 23143 2-2
R 1--_1_5_~O_----+-_11_1_11_1_1_15--+_11_3_'_13_1~1_7-+-_1_14_11_-1~11~7----+-~11_4 _11_4_1_17--1
R 221793-3 22771 3-3 229932-2 229932-2
A 20.0 111 111 114 112112116 113 113 116 113 113 116
RJ-------+------------fo'-~---.......of----~+--~----II

2~ 907 3-3 22549 3-3 ~ 22843 2-2 22B43 2-2
R 25.0 110 1Hl 114 112112115 I 113113116 113 113 116
R....--------+---------+---~___+__----"'l---------1
R 21545 3-3 221843-3 222962-2 222962-2
R 30·0 109 109 113 111 111 114 111 111 115 111 111 115
R I------+---:------+--~--+---:-:-:--:---~+-------1

210903-3 21468 2-2 214682-2 214682-2
A 35.0 108 10S 111 109109 112 109109112 109109112
RI------+-------+------+------+--------1
R 204863-3 20643 2-2 206432-2 206432-2
R 1----_4_0_._0---+----_1°_::6-::-1-06.......1-10......-+_10---::-7.....1_07......1......1O--+~lO......7'C"'1O~7~1--=-10-+_10......7 10_7_1_10--f
A 19824 2-2 19824 2-2 198242-2 19824 2-2
A 45.0 105 105108 105 105108 105 105108 105105108
RI------+-------+------+-----+-------i

190092-2 190092-2 19009 2-2 190092-2
R 50.0 102 102 105 102 102 105 102 102 105 102 102 105R I-- ..J.....- -"- -----'----_----L..-----------I

A ICING CONDITIONS
~ 1------..,.....--2""':"'"2-13""':"'"6-7--7----r-2---2""':"'"80~O-7--7-.,r--""":'"""23::--4-56':"""""7---7 ---r--2-40-g-a-2--2--1

R 1---_2_0_.0_-+-_1_19_1_1_9_12_4-+-_1_22__1_2_2_12_6--+-_1_2__4 _12_4_12~7-+-_1_2_6_12_6_1_29--1
R 215663-3 22226 7-7 22855 7-7 234827-7
A -10..0 118118 122 120120124 122 122126 124124127
R 1-------+--- --+-----+-------:-::-=-=-::--=---:::-----+------::-:-- ---1

21271 3-3 219467-7 225727-7 231807-7
R -5.0 117117 121 119119123 121121 125 123123 127RJ------+-.---.............__-+-::---::-:~____=__--+- :-:-:- -t--:-::-::_::_:_..........................
R 20982 3-3 21673 7-7 22295 7-7 22893 7-7
R 0 ·0 116 11 S 120 118 118 122 120 120 124 122 122 126
R l-------+-~2-::-06~9~6~3-~3--+-2~1~407"":"3---=7:-::_7=---------11---::-22:-:0"":"'"20:--:7~~-::-7-+----:2"":"'"26::-:'1"::"'"5"::"'"7_""'::7--1
R 5.0 115115 120 118118122 120120123 121121 125
R'------"O"'------.L----........----.l..-------I
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PRESSURE ALTITUDE ZP = 4000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY V1 (IAS-KT)-VR(IAS-Kn -V2{IAS- KT)
M - LENGTH
pee) - (M) 1200 m 1300 m 1400 m 1500 m

-10.0 201873-3 210903-3 219383-3 22721 3-3
104 104 109 107 1D7 111 110110114 112112116

0.0 196073-3 204983-3 213393-3 221373-3
103 103: 107 105 105 110 108 108 112 110110114

5.0 193293-3 202143-3 210483-3 218423-3
102 102" 106 105 105109 107107 01 110 110 113

10.0 190583-3 199343-3 207623-3 21551 3-3
101 101 106 104104108 106 106 111 109 109 113

15.0 187963-3 19661 3-3 204833-3 212653-3
100 100 105 103 103 107 106106110 108 108 112

20~O
185163-3 19370 3~3 201823-3 209573-3

100 tOO 104 102 102 106 105 105 109 107 107 111

25.0 181633-3 19001 3-3 197993-3 205643-3
99 99 103 101101105 104 104 108 106106110

30.0 177553-3 185753-3 193563-3 201033-3
98 98102 100 100 104 103 103 106 105 105 109

35.0 173093-3 181 07 3~3 18868 3~3 19517 3-3
96 96100 99 99 103 102 102 105 104 104 107

40.0 168573-3 17631 3-3 183703-3 1B8933-3
95 95 99 98 98 101 100100 104 102 102 105

45.0 164063-3 17158 3-3 17787 3-3 182703-3
94 94 98 96 96100 99 99 102 100 100 103

50.0 159823-3 167143-3 172473-3 175622-2
93 93 97 95 95 99 97 97 100 98 98 101

ICING CONDITIONS

-20.0 185793-3 194493-3 20262 3~3 210263-3
108 1013 113 111 111 116 114114118 116116121

-10.0 180083-3 188593-3 19660 3-3 204163-3
106 106 111 109 109 114 112112 116 114114119

-5.0 177373-3 185783-3 19371 3-3 201223-3
105 105 110 loa lOB 113 111111116 114114118

0.0 174753-3 183063-3 19090 3-3 198333-3
104 104 109 107107112 110110115 113 113117

5.0 172243-3 18043 3-3 18818 3~3 195533-3
103103 108 106106 111 109 109 114 112112116
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PRESSURE AlTITUDE ZP = 4000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY V1 (IAS-KT)-VR(lAS-Kn -V2(IAS-KT)
M - LENGTH 1900 m
P(~C) - (M) 1600 m 1700 m 1800 m and+

-10.0 232553-3 233232-2 23323 2~2 233232-2
114 114 117 114114117 114114117 114114117

0.0 227433-3 229942-2 22994 2~2 229942-2
112112 116 113113116 113113 116 113113116

5.0 224993-3 228342-2 22834 2~2 228342-2
112 '12 115 113113116 113113116 113113 116

10.0 222573-3 226776-6 22677 6-6 22677 6-6
111111 115 112 112116 112 112116 112112116

15.0 220153-3 223426-6 22342 6-6 223426-6
110110114 111 111 115 111111 115 111 111 115

20.0 21701 3-3 22112 2-2 22112 2-2 22112 2-2
110110113 111 111 114 111 111 114 111 111 114

25.0 21172 3~3 21350 2~2 213502-2 213502-2
108108112 109 109 112 109109 112 109 109 112

30.0 2{J.590 2-2 205902-2 205902-2 205902-2
107 107 110 107107 110 107107110 107107110

35~O
19831 2-2 19831 2-2 19831 2-2 19831 2-2

105 105 108 105 105 lOB 105 105 108 105 105 108

40.0 19073 2-2 190732-2 190732-2 190732-2
103 103 106 103 103 106 103 103 106 103 103 106

45.0
183182-2 18318 2-2 18318 2-2 183182-2

100100 103 100 iOO 103 100100103 100 100 103

50.0 175622-2 175622-2 175622-2 175622-2
98 98 101 98 98 101 98 98 101 98 98 101

iCING CONDITIONS

-20.0 217247-7 223467-7 229457-7 231676-6
119119123 120 120124 122 122 126 123123127

-10.0 21132 3-3 217607-7 22350 7-7 2249B 6-6
117117121 119 119 123 121121124 121121125

-5.0 20633 3-3 214767-7 22061 7-7 2219B 6-6
116 116 120 118 118 122 120 120124 120 120 124

0.0 205403-3 211977-7 217777-7 219126-6
115 115 119 117 117 121 119 119 123 119 119 123

5.0 2025f.i 3-3 209253-3 214997-7 216336-6
114114 118 117 117 120 118 118 122 119119122
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PRESSURE ALTITUDE ZP= 6000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAV V1 ('AS-KT)-VR(IAS-KT)-V2(IAS-Kn
M - LENGTH
Pre) - (M) 1200 m 1300 m 1400 m 1500 m

-10.0 190403-3 199153-3 207433-3 21531 3-3
101 101 106 104 104 108 106 106 110 109 109113

O~O
184893-3 193423-3 201543-3 20928 3-3
99 99104 102 102 106 105 105 109 107 107 111

5.0 18231 3-3 19071 3-3 198723-3 206403-3
99 99103 101 101 106 104 104 108 106 106 110

10.0 179603-3 187893-3 195793-3 203373-3
98 98102 101 101 105 103 103 107 106106109

15.0 176363-3 184493-3 192253-3 199703-3
97 97 101 100 100 104 102102 106 105105108

20.0 172393-3 180333-3 187903-3 195173-3
96 96100 99 99103 101 101 105 104 104107

25.0
168363-3 176093-3 183473-3 190553-3
95 95 99 98 98101 100 100 103 102102106

30.0 164173-3 171693-3 178873-3 185743-3
94 94 98 96 96100 99 99 102 101101104

35.0 159893-3 167203-3 174163-3 179843-3
92 92 97 95 95 99 97 97101 99 99 102

40.0 15564 3-3 162783-3 169283-3 173783-3
91 91 95 94 94 97 96 96 99 98 98 101

45.0 151623-3 15861 3-3 163973-3 168273-3
90 90 94 93 93 96 94 94 98 96 96 99

50.0 14789 3~3 154743-3 1~93a 3-3 16236 2~2

89 B9 93 91 91 95 93 93 96 94 94 97

ICING CONDITIONS

-20.0 17493 3-3 183253-3 191093-3 198543-3
104 104 109 107107112 110 110115 113113117

-10.0 169643-3 17771 3-3 18535 3~3 19262 3~3

103103 108 106 106 110 108 108 113 111111 115

-5.0 167143-3 175093-3 182623-3 189BO 3-3
102 102 107 105105109 107 107 112 110110114

0.0 164723-3 172553-3 1799B 3-3 187053-3
101 101 1G6 104104109 1071C7111 109 109 113

5.0 16241 3~3 170133-3 177453-3 184423-3
100 100 105 103 103 loa 106106110 108108 113
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PRESSURE ALTITUDE ZP= 6000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED
MAX TAKE-OFF WEIGHT (KG) - LIMiTATIONS

E - RUNWAY V1 (iAS-KT)-VR(IAS-KT)~ V2(IAS-KT)
M -LENGTH 1900 m
PI'C) - (M) 1600 m 1700 m 1800 m and+

.-

-10.0 22247 3~3 226792-2 226792-2 226792-2
111 111 115 112 112 116 112 112116 112112 116

0.0 21671 3-3 22105 6~6 221056-6 221056-6
109 109 113 111 111114 111111114 111 111114

5.0 213753-3 21 853 6~6 218536-6 218536-6
109 109 112 110110114 110110114 110 110 114

10.0 210643-3 21621 3-3 216646-6 216646-6
108 1DB 111 110110113 110 110 113 110 110 113

15.0 206533-3 210792-2 210792-2 210792-2
107 107 110 108 108 111 108 108 111 108108111

20.0
20138 3~3 204042-2 204042-2 20404 2~2

105105 109 106 106 109 106 106109 106 106 109

25.0 196143-3 197122-2 197122-2 197122-2
104 104 107 104104108 104104 108 104104 108

30.0 190062-2 190062-2 19006 2-2 190062-2
102 102 105 102 102 105 102102105 102 102 105

35.0 18301 2-2 18301 2~2 18301 2-2 18301 2-2
100 100 103 100 100 103 100 100 103 100100103

40.0 176092-2 176092-2 176092-2 176092-2
9a 98101 98 98101 98 98 101 98 98 101

45.0 169222-2 169222-2 16922 2-2 169222-2
96 96 99 96 96 99 96 96 99 96 96 99

50aO 162362-2 162362-2 162362-2 162362-2
94 94 97 94 94 97 94 94 97 94 94 97

1CING CONDITtONS

-20.0 20561 3-3 212197-7 218007-7 219446-6
115115119 117117121 119119123 120 120 123

-10.0 199563-3 206203-3 212127-7 214056-6
113 113 117 116116119 118118 121 11B118122

-5.0 196663-3 203243-3 209297-7 21149 6-6
112112116 115115118 117 117 120 117117121

0.0 193823-3 200333-3 206537-7 20896 6~6

112 112 116 114114118 116116119 117 117 120

5.0 19111 3-3 197543-3 20374 3-3 206826-6
111111 115 113113117 115 115119 116116 120
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PRESSURE ALTITUDE ZP= 8000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS
E - RUNWAY V1 (IAS-KT) - VR(IAS-KT)-V2(IAS-KT)
M - LENGTH
p(G) - (M) 1200 m 1300 m 1400 m 1500 m

-10.0
- ......... --- ........... - ..... 18777 3-3 195673-3 203243-3

101 101 105 103103107 105 105 109

0.0 ------ .... 181893-3 189523-3 196863-3
99 99 103 102 102 105 104 104 107

5.0
......... _---- 178123-3 185583-3 192753-3

98 98 102 100 100 104 103 103 106

10.0
-_ ..... ---- 17441 3-3 181723-3 18871 3-3

97 97101 99 99 103 102 102 105

15.0 ------- 170593-3 17771 3-3 184543-3
96 96100 98 98 102 101 101 104

20.0
...... ----- ...... 166673-3 17361 3-3 180253-3

95 95 98 97 97 101 99 99 103

25.0
----_ .... .- 162633-3 169383-3 175843-3

93 93 97 96 96 99 98 98 101

30.0
--_ ........ --- 158493-3 165063-3 17092 3~3

92 92 96 95 95 98 97 97 100

35.0
---_ ........ - 154293-3 160573-3 164733-3

91 91 95 93 93 97 95 95 98

40.0
............. - -. - - 150253-3 154973-3 158953-3

90 90 94 92 92 95 93 93 96

45.0
.... - .... - - ........... 146053-3 150183-3 154033-3

89 a9 93 90 90 94 91 91 95

50.0 ------- 141903-3 145973-3 149522-2
87 87 91 89 89 92 90 90 94

ICING CONDITIONS

-20..0 164B5 3~3 172693-3 180123-3 187203-3
101101 106 104 104 109 107 107 111 109 109 113

-10.0 159923-3 16751 3~3 174723-3 181593-3
99 99104 102 102 107 105 105 109 107 107 112

-5.0 15751 3-3 164993-3 172083-3 178843-3
98 98103 101 101 106 104 104 108 107 107 111

0.0 15491 3-3 162293-3 169253-3 175893-3
98 98102 101 101 105 103 103 107 106 106 110

5.0 15171 3-3 15895 3-3 165763-3 172253-3
97 97101 100 100 104 102 102 106 105 105 108
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PRESSURE ALTITUDE zP= 8000 FT- FLAPS 15
NORMAL CONDITIONS

T- CORRECTED
MAX TAKE-OFF WEIGHT (KG) - LIMITATIONS

E - RUNWAY V1 (JAS-KT)-VR(IAS-KT)-V2(IAS-KT)
M -LENGTH 1900 mP(·C) - (M) 1600 m 1700 m 1800 m and+

-10.0 21051 3-3 216166-6 216166-6 216166-6
lOB 108 111 109109113 109 109 113 109 109 113

0.0 203933-3 209333-3 210812-2 210872-2
106 106109 108108111 108 108 111 108 108 111

5.0 199673-3 204853-3 205572-2 205572-2
105105108 107 107 110 107107110 107 107 110

10.0 195483-3 200122-2 200122-2 200122-2
104 104107 105 105 108 105 105 108 105105 lOB

15.0 19111 3-3 194362-2 194362-2 194362-2
103103106 104 104 107 104 104 107 104 104107

20.0 18625 3~3 188272-2 18827 2-2 188272-2
101 101 104 102 102 105 102 102 105 102 102105

25.0 18104 3-3 181892-2 181892-2 181892-2
100 100 103 100 100 103 100 100 103 100100103

30.0 '7511 3-3 175392-2 17539 2-2 175392-2
98 98 101 98 98 101 98 98 101 98 98 101

35.0 168703-3 168902-2 168902-2 168902-2
96 96 99 96 96 99 96 96 99 96 96 99

40.0 162442-2 16244 2-2 16244 2-2 162442-2
94 9t 97 94 94 97 94 94 97 94 94 97

45~O
155982-2 155982-2 155982-2 155982-2
92 92 95 92 92 95 92 92 95 92 92 95

50.0 149522-2 149522-2 149522-2 149522-2
90 90 94 90 90 94 90 90 94 90 90 94

ICING CONDITIONS

-20~O
193983-3 200493-3 206737-7 209276-6

112112 116 114114118 116 116 120 117117 120

-10.0 188173-3 194503-3 200623-3 204786-6
110 110 114 112112116 114114118 116116119

-5~O
18531 3-3 19155 3-3 197527-7 202667-7

109109113 111111115 113113117 11511511B

0.0 182263-3 18812 7-7 193277-7 198297-7
108108 112 110110114 112112115 114114117

5.0 178483-3 184057-7 189077-7 193967-7
107107111 109109112 111 111 114 112112 116
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F.e.O.M. TAKE-OFF SPEEDS VALUES JUN 96
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The de1ermination of the take- off speeds is done in rei ation with the TOW determined
in 3.03.02 page 3.

• UTOW maxi ~ A or C speeds are read in QRT (3.03.04) with 1he day condihnns fZp,
OAT, LC3).

• HTOW maxi = Bl speeds are read in the brakes energy tables 3.03.03 pag es 6 and
7, wi~h the day conditions (Zp, OAT),

Read the speeds corresponding to the take~ off weighl indicated in the tables, even if
the acl ual TOW is rower.

• If TOW maxi = structural TOW1 speeds are gIven tn 3.05.05 page 2 or in QRH.

Aead the speeds correspondi ng to the actual TOW.
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f.e.O.M. TAKE-OFF SPEEDS VALUES I t JUL 00

M

R NON L1MITlNG RUNWAYSTAK~

When a runway has been determined NL~ the following speeds may be used associated
to the actua~ TOW.

NEVER EXCeeD THE CERTIFIED STRUCTURAL MTOW.

NORMAL CONDITIONS

WEIGHT SPE EOS (KT lAS)
kg (L8) V1 =VR· V2

22500 (49600} 112 115

22000 (48500) 111 114

21500 (47400) 109 113

21000 (46300) 108 111

20000 (44100) 105 110

19000 (41900) 104 110
and below

ICING CQNOIT~ONS

WEIGHT SPE EDS (KT lAS)
kg (LB)

V1 =VR" V2

22500 (49600) 121 125

22000 (48500) 120 123

21500 (47400) 118 122

21000 (46300) 117 121

20000 (441 DO} 113 118

19000 (41900} no 114

18000 (39690) 106 111

17000 (374BO) 104 110
and below

It Because of a longer time between VR and Vlof due to water or s~ush runway
contamination, increase VR by :
• 1 kt between 6.3 mm {lJ4 inch) and 12,7 mm {1/2 inch},
• no correction below 0.3 mm (1/4 inch}.



N..Q1r.. The followmg take oft chart IS an example and canno tbe used In operatIons.

») TAKE-OFF 3,03.06

I IUSE OF FOS P 1 001
1\R72
F.e.n.M. FQS TAKE OFF CHAAT FOR EXAM PLE I I JUL 01
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CAUTION

1, FOS resu1ts must be verified against the Airplane Flight Manual perrormance data.
~n case of any discrepancy, the AFM performance data shall prevad,

2. It is the Operalo(s respons~bHi1y to update this chari in case of any change In runway
or obstacle characteristics or in case of amendment of the AFM performance data.

ExamRltL
• Tail wind : 5 kt
~ ATOW: 20,5 t
• Temperature: 15"C
~ QNH: 101325 hpa
Check ATQW below 21916 kg, \o\"IlK::t1
is the maximum weight possible
(Regulatory Take 011 Weighl
because of the rtlr1way limitation)
The take off speeds associated to
lhe ATOW are:

V1;:o 109kt
Vf:;::: 109 kt
V2:;; 112 kl

Exllmple2 :
Same conditions as in example 1
but wi1h
QNH~ 1023.25 hpa
The RTQW is 9.1uallo
21916+83~21 999 kg
The take off speeds associated to
the ATOW are ;

V1 ':. l09lort
Vr c::. 109 kl
V2 ~ 112 t 1 '" 113 kt

Exam,gle 3 :
I No \Vind
• ATOW: 20.5 t
I Temperature: 00 C
I QNH: 1003.25 hpa
The runway is NL
(Non UmitingJ
Therefore. the RTOW
is equal to the
rmximum struclural
take off weighl of 22 000.
Check ATQW below 22000 kg.

Read the speed assodaled
in FCOM 3.03.05 p2
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1\R72
P 1 001

F.C.O.M, CONTENTS DEC 94
AA

3.04.00

3.04.01

3.04.02

CONTENTS

1NTRODUCTION

170 kl

- Ceiling
- Tables

3.04.03 190 kt

- Ceiling
- Tables

A 3.04.04 iCING CONDITIONS

- Tables at 110 kt
- Maximum lwin.engine operational ceilin 9 .at VMLBO



-») CUMS 3.04.01

P 1 500
1\R72
F.e.C.M. INTAooucnON JUL98

M

Climb charts are established for two indicated speeds (170 kt. 190 kt) and for
standard temperature (jSA) at Climb Power with A~r conditioning jn normal mode.
Correchons are given to take into account the temperature effect.

All charts are established with a center of gravity localjon corresponding to 25%.

When using air conditioning in high model increase fuel consumption by 10%.

SE RVICE CEfU NG

The operational ceiling is the maximum altitude which can be reached wfth a minimum
rate of eli mb of 300 frt/mn (see 3.04.02 P1).

CJJ..MliNJ.Clll.G .cONDillON5

Atmospheric tcrog condltions exist when TAT in flighl is at or befow 7"C and visible
moisture fn any form lS present (clouds t fog with visibility of less than one mile, rain,
snow, sleet and ice crY5ta~s}.

Climb charts in icing condHions are estab!ished for 170 kt at climb Power wtth Air
conddioning in normal mode.

Pedormance are computed taking into account a degradation of aircraft
aerodynam~c at al1itudes where icing cond!tjons may be encountered.
That is why tables are given for different temperatures (fSA-20, lSA-10. ISA,
ISA + to, ISA + 20).

The icing operational ceWng is computed for a m~nimum rate of climb 01100 ft/mn and
can be read dlrectly on rhe tables (3.04.04 pages 1 to 10) lust be~ow a blank division.

The max~mum operational ceiling (twin engine) which is accessible when nying a~

VMLBO =1.40VS1G is given in 3.04.04 p.11,

A Since computed wIth a lower residual rate of dimb in icing conditions 1han in normal
A condi1ions j the operational ce~ling may sometimes be greater in icing conditions.
R IN THIS CASE DO NOT EXCEED THE CEIUNG COMPUTED FOR NORMAL

CONDITIONS.

~: AIJ performance data given fOf ICING CONDITIONS derive from flight tests
measurements performed with ICE SHAPES representative of the worst ;c;ng
cases considered by certificafion and applicable losses of propelfer efficiency.
Because of the variabjlity of REAL /CING/ climb performance published for icing
conditions MUST BE rega.rded as QJ)(ll.aUQfl~ljnfO(JI1iltion only.
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AA

TWIN~ENGINE CEILING - ~OAMAL CONDITIONS
ALTITUDE

(F1)

SA of- 20

SA 10
SA 5
SA
SA + 5

SAT 10

SA -+- 15

42 44 46
\~·EIGHT (1000 Lb)

403836343230

....... r-.. ........
........... -- ""'-. r-...... r-....... .......... ;--......- ........ r---..... ~--r--. -.... -.... -- -.....:r-..... .... 1'--. ..... r-... r--...--- .......... """'- ~ r--

r--.. :::;--- ..........
~

I'... ~r---- ........... r--..r-.......
.............r--... -..... J

.- - ,....... - ~ K :--.... ,........ -.... 1.......... ........ r--.. ............ r--.., ...... r....... r-- I-...... ........... l'--- ............. ............ --..... I'-.j.......
~

-... "'--L -....
r-....I

1 -- ........... I

............
J

....... ., I-.......
........... 1

NOTE: l ...........- ~ FOR A 100 Ft/Mn MINIMUM
RAT[ Or- CLl~8 ADD 2300 Ft I .......... 1

- f- TO THF TWIN FNG1NF Cf:llING

-""".
I
I WEIGl IT /lOUO Kg)

13 14 IS 16 17 18
,

19 20 I ~. 22I j

"'- .'" '" '" ~~~""~~f

28

15000

20000

25000

,.

'"
'",-.

......
o
<•.

-<.,

Example:
18500 kg }
ISA + 10

TWIN-engine ceiling::: 22000 ft
(300 ftlmn)

CLIMB AT 170 kl : TEMPERATURE CORRECTiON

To De applied on charts given in the next pages
Per SoC above ISA

- Add 1.3 mil per 10000 ft for time
~ Add 14 kg per 10 000 fI for consumption
- Add 6 Nm per 10 000 ft for distance
- Add 1 kt per 10 000 ft fOT mean speed

Per 5"C below ISA
- Substracl1 mn per 10 000 ft for lime
- Substrac17 kg per 10000 ft fm consumption
- Substracl3 Nm per 10 000 ft for distance

Q"h.. h..,,,,! 1 ..... "",r t n non Ii 4", ...... "." ... ",,,,,,,,,,,,,.-l



1\R72
F.e.O.M.

CLIMB

17QKT

3.04.02

CLIMB 2 ENGINES - NP=82%

ISA MINIMUM CUMB RATE = 300FT/MN 170KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 13 14 15 16 17

15 189 17 209 19 231 21 256 23 285

250 54 216 61 217 68 217 75 218 85 219

'4 174 15 192 17 211 18 233 20 258

240 48 213 53 213 59 214 66 214 73 215

12 161 14 177 15 194 16 214 18 235

230 43 210 47 210 52 210 sa 211 64 211

11 149 12 164 f3 179 15 197 16 216

220 38 207 42 207 47 207 51 208 56 208

10 138 11 152 12 166 13 182 15 198

210 34 204 38 204 42 205 46 205 50 205

9 128 10 141 11 154 12 168 13 183

200 31 201 34 202 37 202 41 202 45 203

B 110 8 l21 9 132 10 144 11 156

180 25 197 28 197 30 197 33 198 36 198

6 94 7 103 8 112 8 122 9 132

160 20 193 22 193 24 193 27 193 29 193

S 80 6 87 6 94 7 103 7 111

140 16 189 18 189 20 169 21 189 23 190

4 66 5 72 5 78 5 84 6 91

120 13 185 14 185 15 186 17 186 18 186

3 52 4 57 4 62 4 67 5 73

100 10 182 11 182 12 182 13 183 14 183

2 40 3 43 3 47 3 51 3 55

80 7 179 8 179 9 179 9 179 10 180
2 27 2 30 2 32 2 35 2 37

60 5 176 5 176 6 176 6 177 7 177

1 15 1 16 1 18 1 19 1 21

40 3 173 3 173 3 174 3 174 4 174

o 0 o a o 0 o 0 o 0

15 0 0 a 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF CUMS 018T. MEAN SPEED
(NM) TAS.(KT)
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A
A
A
R
R
A
R
R
R
R
A
R
A
R
A
R
A
A
A
R
R
A
R
R
R
R
R
R
A
R
R
R
R
R
R
A
R
A

CLIMB 2 ENGINES - NP=82%

fSA MINIMUM CLIMB RATE = 300FT/MN 170KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22.5

250

240
23 286
82 215

230
20 259 22 287
71 212 79 212

220
18 237 20 261 22 288 24 319
62 208 69 209 76 209 85 210

210
16 217 18 238 19 261 21 288
55 206 60 206 67 206 74 207

200
14 200 16 218 17 239 19 262 22 303
49 200 54 203 59 203 65 204 75 2001

180
12 170 13 185 14 201 15 219 18 250
39 198 43 198 46 198 51 199 5B 199

160
10 144 11 156 11 169 12 183 14 208
31 194 34 194 37 194 40 194 46 194

140
8 120 9 130 9 141 10 152 1i 172

25 190 27 190 29 190 32 190 36 190

120
6 99 7 107 7 115 B 124 9 139

20 186 21 186 23 187 25 187 28 187

100
5 78 5 84 6 91 6 !-'J8 7 110

15 183 16 183 17 183 19 163 21 183

80 4 59 4 64 .; 68 4 74 5 82
11 180 12 180 13 180 14 180 15 180

60
2 40 3 43 3 47 3 50 3 56
7 177 8 177 8 In 9 177 10 177

40 1 22 1 24 .2 26 2 28 2 31
4 174 4 174 4 174 5 174 5 175

15
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN} (KG)

FROM START OF CLIMB 0181. MEAN SPEED
(NM) TAS.{KT)
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, 300 IP 1Ann
F.e.O.M. 19G kt I I JUN 97

v..

tWIN-ENGINE CEILING - NORMAL CONDITIONS
AlTITUDe

(Ft)

SA T 15

SA. - to

SA ;:;

SA

SA ~ b

SA t 10

SA + 20

NOTE: I
I 1 , I I I

t-- FOR A 100 FlfMn MINIMU M -
I---. - -- RATE Of CLIMB ADD 2000 Ft _-... -.... -I-- TO THE MIN-ENGINE CEILING
I'--. t-- r---- r- t--- --- r--r---~ t-- r-. r- I--..- -.....

~-r-- t-- f--.J..-~r- r-- r-- r---I--r-- - ~

r--r-- r--.l r-r-- --r-- ---.r-. r--r-It-- to- I'-. r-- t-.-r-. I t--- -r-- r- --r-It-- I r-- r-. I--.. r--
I-... I- r---. r-- --r-- "'"'-If"'-.I-.. t--Io.. ~ t-,.--~ -- -r--.. -- I"-ti""- t"-.

l --. r-- r-- I"- r-r---II f-.

• --r-., r--..
I'--. r--

l I r--.... r--... --'1
- --.....I

r---....I
..... r

1
1 WE'GHT (1000 Kg)

t3 \4 15 16 17 1~ l~ 20 21 22

" ~ ." ~ ~ ~~~~
I

10000

15000

?5000

20000

28 30 32 34 36 38 40 4? 44 46

\fIIEIGHT (lOOn l h)

Example:
16000 kg} TWIN-engine ceinng = 22000 ft
~SA (300 ft/mn)

CLIMB AT 1.90 kt ~ TEMPERATURE CORRECTIQN

To be applied on chans given in the next pages

Per 5° Cabove ISA
- Add 1.5 mn per 10 000 ft for time
- Add 17 kg per 10 000 ft for consum ption
- Add 7 Nm per 10000 It for distance
- Add 0.7 kt per 10000 ft for mean speed

Per 5°C below ISA
- Substract 1 mn per 10 000 ft for time
- Subslract 10 kg per 10000 ft for consumption
- Subslract 5 Nm per 10000 11 for distance
- Subslract 0.5 kt per 10000 ft for mean speed.
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CLIMB 2 ENGINES - NP=82%

ISA MINIMUM CLIMB RATE::: 300FT/MN 190KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 13 14 15 16 17
-

250

240
17 225 19 250

230 69 238 77 239

15 200 17 221 19 245 21 271

220 59 234 65 234 73 235 81 235

13 181 15 199 16 219 ~8 241 20 265

210 51 230 56 231 62 231 69 231 76 232

12 164 13 180 14 198 16 217 17 236

200 45 227 49 227 54 228 60 228 65 228

10 137 10 150 11 164 12 179 14 195

180 35 221 39 222 42 222 46 222 50 222

B 115 8 125 9 137 ~ a 149 11 161

160 28 216 31 217 33 217 36 217 39 217

6 95 7 lO4 7 113 8 123 9 133

140 22 212 24 212 26 212 29 213 31 213
5 78 5 85 6 92 6 100 7 108

120 17 208 19 208 20 208 22 208 24 209

4 61 4 67 5 72 5 78 5 85

100 13 204 14 204 15 205 17 205 18 205

3 46 3 50 3 54 4 58 4 63

80 9 201 '0 201 11 201 12 201 13 201

2 31 2 3~ 2 37 2 40 3 43

60 6 197 7 198 7 198 8 198 9 198

1 17 1 19 1 20 1 22 1 24

40 3 194 4 195 4 195 4 195 5 195

o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(M~N) (KG)

FROM START OF CLIMB DIST. MEAN SPEED
(NM) TAS.(KT)
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CLIMB 2 ENGINES - NP=82,"o

ISA MINIMUM CLIMB RATE = 300FT/MN 190KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22.5

250
240
230
220

210
22 292
84 232

200
19 260 21 285
72 229 79 229

180
15 212 16 231 18 251 19 274 22 315
55 222 60 223 65 223 11 223 83 224

160
12 175 13 190 14 205 15 223 17 253
43 217 46 217 50 218 55 218 62 218

140
9 144 10 155 11 168 12 181 13 204

34 213 36 213 39 213 42 213 48 213

120
7 116 8 125 9 135 9 146 10 163

26 209 28 209 30 209 33 209 37 209

100 r
6 91 698 7 106 7 113 8 127

t9 205 21 205 23 205 21 205 27 205

80 4 68 4 73 5 78 5 84 6 94
14 201 15 201 16 202 17 202 19 202

60 3 46 3 50 3 53 3 57 4 £4
9 19B 10 198 11 198 '1 19B 13 198

40 2 26 2 27 2 29 2 J2 2 35
5 195 5 195 6 195 6 195 7 195

15
0 0 o 0 0 0 o 0 o 0
0 0 0 0 0

FROM STAAT OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF CLIMB OIST. MEAN SPEED
(NM) TAS.(KT)
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CLIMB 2 ENGINES - NP=B2%
ICING CONDITIONS - 170KT(IAS)

ISA-20(.C) MINIMUM CLIMB RATE = 1DOFT/MN

WEIGHT AT START OF CLIMB (1000KG)

Fl 13 14 15 16 17

250
12 164 13 181 15 199 16 218 18 241
41 205 46 206 50 206 56 206 62 207

240 11 153 12 168 13 184 15 202 16 222
37 202 41 203 45 203 50 203 55 204

230
10 143 11 156 12 171 13 187 15 205
34 200 37 200 41 200 44 201 49 201

220
9 133 10 146 11 159 12 174 13 190

30 197 33 197 37 198 40 198 44 196

210
9 124 9 136 10 148 11 162 12 176

28 195 30 195 33 195 36 195 40 196

200 8 116 9 127 9 138 10 150 11 164
25 192 27 193 30 193 33 193 36 193

180
7 100 7 110 8 119 9 130 9 141

21 188 23 188 25 189 27 189 29 189

160
6 86 6 94 7 102 7 111 8 120

17 184 19 185 20 185 22 185 24 185

140
5 73 5 80 5 87 6 94 6 102

14 181 15 181 17 181 18 181 19 182

120
4 61 4 66 4 72 5 78 5 84

11 178 12 178 13 178 14 178 16 178

100
3 49 3 53 4 58 4 62 4 6e
9 175 10 175 10 175 11 175 12 176

80
2 37 2 4~ 3 44 3 48 3 51
7 172 7 172 8 172 8 173 9 173

60
2 26 2 28 2 30 2 33 2 36
4 169 5 170 5 170 6 170 6 170

40
1 14 1 16 117 1 18 1 20
2 167 3 167 3 167 3 168 3 168

15
a 0 o 0 o 0 o 0 o 0

j 0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF CLIMB DiST. MEAN SPEED
(NM) TAS.(KT)
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A
R
R
R
R
R
R
R
R
A
R
R
R
R
R
R
R
A
R
R
R
R
R
R
A
A
R
R
A
A
R
R
R
A
A
R
R
R

CLIMB 2 ENGINES - NP=82%

ISA-2OrC)
ICING CONDITIONS - 170KT(IAS)

MINIMUMCUMBRATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22.5

250
20 267 22 297 25 335 29 383 39 499
69 200 78 208 88 209 1fl3 211 138 213

240 18 245 20 270 22 302 25 340 32 421
61 204 68 :205 76 206 87 206 110 208

230
16 225 18 248 20 275 22 306 27 370
54 201 60 202 67 202 75 203 92 204

220
15 208 16 228 18 252 20 279 24 331
48 199 53 199 59 199 66 200 79 201

210
13 193 15 211 16 231 18 255 21 299
43 196 47 196 52 197 S8 197 69 198

200
12 179 13 195 14 213- 16 234 19 272
39 194 43 194 47 194 52 194 60 195

180
10 153 11 166 12 181 13 198 15 228
32 189 35 189 38 190 41 190 48 190

160
B 131 9 142 10 154 11 167 12 191

26 185 28 185 31 186 33 186 38186

140
7 110 8 119 8 129 9 140 10159

21 182 23 182 25 182 27 182 31 182

120
6 91 6 98 7 107 7 115 8 131

17 179 18 179 20 179 21 179 24 179

100
5 73 5 79 5 85 6 92 6 104

13 176 14 176 15 176 17 176 19 176

80 3 56 4 60 4 65 4 70 5 79
10 173 11 173 12 173 12 173 14 174

60
2 38 3 41 3 45 3 48 3 55
7 170 7 171 8 171 8 171 9 171

40 1 21 1 23 2 25 2 27 2 30
'" 168 4 168 4 168 5 168 5 168

15
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (K~

FROM STARI Of= CLIMB DI$T. M N SF'EE:O
(NM) TAS.(KT)



1\R72
F.e.n.M.

CLIMB

~CING CONDITIONS

3.04.04

CLIMB 2 ENGINES - NP:::82%
lCING CONDITIONS - 170KT(lAS)

ISA-10(.C) MINIMUM CLIMB RATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

FL 13 14 15 16 17

14 185 16 204 17 226 19 249 22 278

250 50 211 56 212 62 2'2 69 213 77 213

13 171 14 l8S 16 207 17 228 19 252

240 44 208 49 208 54 209 60 209 67 210

12 158 13 17-1 14 191 15 209 17 231

230 40 205 44 205 48 206 53 206 59 207
11 147 12 161 13 176 14 193 15 212

220 36 202 39 203 43 203 47 203 52 204

10 136 11 149 12 163 13 178 14 195

210 32 200 35 200 39 200 42 200 46 201

9 126 10 138 11 151 11 165 13 180

200 29 197 32 197 35 198 38 198 41 198

7 109 8 119 9 130 10 14 t 10 154

180 23 193 26 193 28 193 31 193 33 194

6 93 7 102- 7 111 8 120 9 131

160 19 189 21 189 23 189 25 189 27 189

5 79 5 86 6 93 6 101 7 110

140 15 185 17 185 18 185 20 186 22186

4 65 4 71 5 77 5 84 6 91

120 12 181 13 182 15 182 16 182 17 182

3 52 3 57 4 62 4 67 4 72

100 10 178 10 179 11 179 12 179 13 179

2 40 3 43 3 47 3 51 3 55

80 7 175 8 176 8 176 9 176 10 176

2 27 2 30 2 32 2 35 2 38

60 5 173 5 173 6 173 6 173 7 174

1 15 1 17 1 16 1 19 1 21

40 3 170 3 170 3 171 3 171 -4 171

o 0 o a o 0 o 0 o 0
15 0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF CLIMB 018T. MEAN SPEED
fNM) TAS {KT'



-w CLIMB 3.04.04

I 500 [P4
~72

F.e.O.M. leiNG CONDITIONS I I DEC 97
AA

R
R
R
R
R
R
R
R
R
A
R
A
R
R
R
R
R
A
R
R
R
R
R
R
R
R
R
R
A
A
A
R
R
R
R
R
R
R

ellMB 2 ENGINES - NP=820/0

ISA-10(oC)
ICING CONDITIONS - 170KT(lAS)

MINIMUM CLIMB RATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22.5

250
25 313 28 356 33 415
Be 214 101 216 121 217

240 21 281 24 315 28 359 33 417
75 21' 85 211 98 212 117 214

230
'9 255 21 284 24 319 27 362 35 461
66 207 73 208 83 208 96 209 125 212

220
17 234 19 258 21 287 24 322 29 395
58 204 64 204 72 205 81 206 102 207

210
15 215 17 236 19 261 21 290 25 349
51 201 56 202 63 202 70 203 86 204

200
14 198 15 216 17 238 18 264 22 312
46 199 50 199 55 199 62 200 74 200

180
1t 168 12 183 14 200 15 220 17 256
37 194 40 194 44 194 48 195 56 195

160
9 142 10 155 11 169 12 184 14 212

29 190 32 190 35 190 38 190 44 190

140
B 119 B 129 9 141 10 153 11 175

24 180 26 186 28 186 30 186 35 187

120
6 98 7 106 7 115 8 125 9 142

19 182 20 183 22 183 24 183 27 183

100
5 78 5 as 6 92 6 99 7 113

14 179 16 179 17 180 18 180 21 180

80
4 59 4 64 4 69 5 75 5 85

11 176 11 177 12 177 13 177 15 177

60
2 41 3 44 3 48 3 52 4 sa
7 U4 8 174 a 174 9 174 10 174

40 1 23 1 25 2 26 2 29 2 32
4 171 4 171 5 171 5 171 6 172

15
0 0 0 0 0 0 0 a 0 0
a 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FAOM START OF euMB 01 ST. MEAN SPEED
(NM) TAS.(KT)



-») CUMB 3.04.04

P5 500
An 72

F.C.O.M. ICtNG CONDITIONS I I DEC 97

'"

A
A
R
A
A
R
R
A
R
R
A
A
R
R
A
A
A
R
R
R
A
R
A
A
R
A
A
A
R
R
R
A
A
R
A
A

CLIMB 2 ENGINES - NP=82%
ICING CONDITIONS - 170KT(lAS)

ISA MINIMUM CUMB RATE =- 100FT1MN

WEIGHT AT START OF CLIMB (1000KG).
Fl 13 I 14 15 16 17

250
17 212 I 19 236 22 263 24 294 28 335
62 218

~

70 218 78 219 39 220 102 221
I

240 15 193 I 17 214 19 237 21 263 24 295
54 214 60 214 67 215 75 215 as 216

230
14 177 15 195 17 216 1a 238 21 265
48 211 53 211 59 211 as 212 73 212

220
12 163 I 14 179 15 197 16 217 18 240
42 208 47 208 52 208 57 209 64209

210
11 150 12 165 13 181 15 199 16 219
38 205 I 42 205 46 205 50 206 58 206

200 10 139
!

11 152 12 f6? 13 183 15 201
34 202 37 202 41 203 45 203 49 203

i

180
B 119 I 9 130 10 142 11 155 12 169

I

27 197 I 30 198 33 198 36 198 39 198

7 101
,

7 110 8 120 9 131 10 143
160 I22 193 24 193 26 194 29 194 31 194

140
6 B4 I 6 92 7 100 7 109 8 119,

1B 189 19 190 21 190 23 190 25 190,

4 69 I 5 76 5 82 6 69 6 97
120 14 186 I 15 186 16 186 18 186 19 186

3 55 , 4 60 4 65 4 70 5 76
100 10 182 11 182 1.2 183 13 183 15 183

3 41 ;

3 45 3 48 3 52 3 57
80 7 179

!
8 179 9 179 10 180 10 180

2 28
,

2 30 2 33 2 35 2 38
60 5 176 5 176 6 176 6 177 7 177

40 1 15 1 16 1 18 1 19 1 21
3 173 3 173 3 174 3 174 4 174

15
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF GUMS DtST. MEAN SPEED
(NM) TAS.(KT)



-») CUMB 3.04.04

P6 500
1\RT2

F.C.O.M. ICI NG CONDITIONS DEC 97
AA

R
R
R
R
R
R
R
R
R
R
R
R
A
R
R
R
A
A
R
R
R
A
A
R
R
A
R
A
A
R
R
R
R
R
R
R
A
R

CLIMB 2 ENGINES - NP=82%

ICING CONDITIONS - 170KT(IAS)
ISA MINIMUM CUMB RATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22.5

250
33 388

121 222

240
27 335 31 386 38 460
98 217 115 219 140 220

230
23 297 26 335 31 387 37 458
83 213 94 214 no 215 134 217

220
20 267 23 299 26 338 30 389
71 210 80 210 92 211 107 212

210
18 243 20 269 23 301 26 341 33 427
62 207 69 207 78 208 89 208 114 210

200
16 221 18 244 20 272 22 304 27 370
55 204 61 204 68 205 76 205 94 206

180
13 186 14 203 16 224 17 246 21 293
43 199 47 199 52 199 58 200 69200

160
11 156 12 170 13 186 14 204 16 237
34 194 37 194 41 195 45 195 53 195

140
9 129 9 140 10 153 11 167 13 193

27 190 29 190 32 191 35 191 41 191

120
7 105 7 114 8 124 9 135 10 154

21 187 23 187 25 187 27 187 31 187

100
5 83 6 89 6 97 7 105 7 119

16 183 17 183 19 184 20 184- 23 184

80
4 61 4 66 4 72 5 n 5 87

t1 180 12 180 13 180 14 180 16 181

60 2 4' 3 44 3 48 3 51 3 57
7 177 8 177 8 177 9 177 10 177

40
1 22 1 24 2 26 2 28 2 31
4 174 4 174 4 174 5 174 5 175

15
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF CUMB 015T. MEAN SPEED
(NM) TAS.(KT)



-w CLIMB 3.04.04

500 IP7
Jm72.
F.e.O.M. ICtNG CONDITIONS I I DEC 97

M

R
R
A
A
R
A
A
R
R

CLIMB 2 ENGINES - NP=B2%

ISA+10(C)
leiNG CONDITIONS - 170KT(lAS)

MINIMUM CUMB RATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

Fl 13 14 15 16 17

250 22 256 25 289 29 329 34 380
83 224 95 225 109 226 128 227

240
19 226 22 255 24 286 28 323 32 373
70 220 79 220 90 221 102 222 120 223.

230
17 206 19 229 21 255 24 285 27 322
61 216 68217 76 217 B6 218 98 219

220 '5 187 17 207 18 230 21 255 23 286-
53 213 59 2'3 66 214 73 214 83 215

13 171 I 15 189 16 209 '8 231 20 257
210 I

47 210 I 52 210 57 210 64 211 71 211

200
12 157 13 173 15 191 16 210 18 232
42 207 46 207 51 208 56 208 82 208

180
10 133 11 146 12 160 13 175 14 193
33 202 36 202 40 202 44 203 48 203

160
8 111 9 122 10 134 11 146 12 160

26 197 29 198 32 198 35 198 38 198

140
6 92 7 101 8 110 8 120 9 131

21 193 23 194 25 194 27 194 30 194

120
5 75 6 B2 6 89 7 97 7 105

16 190 16 190 19 190 21 190 23 190

100
4 58 4 64 5 69 5 75 5 82

12 186 13 186 14 186 15 1B6 17 187

80
3 44 3 48 3 52 4 56 4 61
9 182 9 183 10 183 11 183 12 183

60
2 30 2 33 2 35 2 38 3 q1
6 179 6 180 7 180 7 180 8 180

40 1 16 1 18 i 19 1 21 1 23
3 175 3 177 3 177 4 177 4 177

15
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF eLiMB OfST. MEAN SPEED
(NM) TAS.(Kll



* CLIMB 3.04.04

P8 500
1\R72

F.e.O.M. lei NG CONDITIONS I I DEC 97
M

A
A
A
A
A
A
R
A
R
R
R
R
R
R
R
A
A
R
R
R
R
R
R
R
R
R
R
A
A
R
R
A
A
A
A
A
R
A

CLIMB 2 ENGINES - NP=82%

ISA+ 10rC)
ICING CONDITIONS - 170KT(IAS)

MINIMUM CUMB RATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22.5

250
240
230

31 371 37 436
114 220 137 221

220
26 323 30 370 36 436
95 216 110 217 131 218

210
.23 288 26 324 30 372 35 437
81 212 92 213 106 214 127 215

200 20 259 22 289 26 327 30 375 39 487
70 209 78 209 89 210 104 211 138 213

180
16 212 16 235 20 261 22 293 27 357
54 203 59 204 66 2Q4 75 205 93 206

160
13 175 14 192 '5 212 17 235 20 278
42 199 46 199 51 199 57 199 68 200

140
10 143 11 157 12 171 13 188 15 219
32 194 36 195 39 195 43 195 50 195

120
B 115 8 '25 9 136 10 148 12 170

25 190 27 191 29 191 32 191 37 191

100
6 88 6 96 7 103 7 112 B 126

18 187 20 187 21 187 23 187 26 187

80
~ 66 5 71 5 n 5 83 6 94

13 183 14 183 15 184 16 184 18 184

60
3 45 3 48 3 52 4 56 4 63
8 180 9 180 10 181 11 181 12 '81

40 1 24 2 26 2 26 2 31 2 34
4 177 5 178 5 178 6 176 6 178

15 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

FROM START OF CUMB TIME FUEL
(M'N) (KG)

FROM START OF CLIMB OIST. MEAN SPEED
(NM) TAS.(KT)



-w CLIMB 3.04.04

P9 500
1\R72

F.C.O.M. ICrNG CONDJTJON S DEC 97
f\A

R
R
A
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
A
A
R
R
R
R
R
R
R
R
R

CLIMB 2 ENGINES - NP=82%
ICING CONDITIONS - 170KT(IAS)

'SA+20rC) MINIMUMCUMBRATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

FL 13 14 15 16 17

250

240 27 296 31 340
103 227 119 228

230
23 257 26 291 30 332 35 383
84 223 96 223 111 224 130 225

220
20 228 22 256 25 288 28 326 33 378
72 219 81 219 92 220 105 221 123 222

1----

210
17 205 19 228 22 255 24 286 28 325-
62 215 69 216 78 216 B8 217 100 217

200
15 185 17 205 19 228 21 254 24 285
54 212 60 212 67 213 75 213 84 214

180
1(, 152 13 168 15 186 16 205 18 227
41 206 46 206 51 207 56 207 62 207

160
10 125 11 13B 12 152 13 166 14 183
32 201 35 201 39 202 ~3 202 47 202

140
8 104 8 114 9 125 10 136 11 149

25 197 28 197 30 197 33 197 37 197

120
6 85 7 93 7 101 8 111 9 121

20 193 22 193 24 193 26 194 28 194

5 67 , 5 73 6 80 6 87 7 95
100 15 189 i 16 190 18 190

,
19 190 21 190

I

80
3 50 4 55 4 60 4 65 5 71

~1 1B6 12 186 13 186 14 187 15 187

60
2 34 2 37 3 40 3 44 3 48
7 183 ! 8 183 8 183 9 183 10 184

40 1 18 1 20 122 2 24 2 26
4 180 4 180 4 180 5 180 5 161

15 0 0 a 0 0 0 0 0 0 0
0 0 0 0 a

FROM START OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF CLIMB 015T. MEAN SPEED
(NM) TAS.(KT)



* CLIMB 3.04.04

P 10 500
~72

F.C.O.M. ICtNG CONDITIONS I I DEC 97
AA

R
R
A
A
R
R
R
R
R
R
R
R
A
R
R
R
R
R
R
R
R
R
R
R
R
A
A
A
A
R
A
R
R
A
R
R
R

Cl.JMB 2 ENGINES - NP==82%

ISA+20CC)
ICING CONDITIONS ...... 170KT(IAS)

MINIMUM CUMB RATE = 100FT/MN

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22.5

250
240
230
220

210
32 376 39 445
11821B 142 220

200
27 324 31 373 38 443
97 214 113 215 136 217

180
20 253 23 283 26 321 30 370
70 208 79 208 90 209 105 210

160
15 201 l7 222 19 246 21 275 26 330
52 202 58 202 64 203 72 203 87 204

140
12 163 13 179 15 196 16 216 19 251
40 198 44 198 48 198 53 198 62 198

120
10 132 10 144 11 158 13 173 14199
31 194 34 194 37 194 41 194 47 194

100
7 103 8 113 9 123 9 134 11 153

23 190 25 190 28 190 30 100 34 191

80 5 77 6 83 6 91 7 99 8 112
16 187 18 187 19 187 21 187 24 187

60 3 52 4 56 4 61 4 66 5 75
11 184 12 184 13 184 14 184 15 184

40
2 28 2 30 2 33 236 3 40
6 181 6 181 6 181 7 181 8 181

15
0 0 o 0 o 0 o 0 0 0
0 I 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MtN) (KG)

FROM START OF CLIMB OIST. MEAN SPEED
{NM} TAS.(KT)



* CLIMB 3.04.04

P 11 500
AFl72

F.C.O.M. ICfNG CONDITIONS DEC 97
AA

MAXIMUM 0 PERAIl 0 NAL eEl LlIiG..1Iw.in..tD.9.h'J.~J

ICING CONDITIONS - FLAPS 0° - VMLBO =1AD VSR

AlTlTUDE
(Fl)

I •MINIMUM RATE = 100 Ft/rnn

~~"~
-........ '"""~I'... '..- .... - ...... - - ... - - -- -1'" ~ ........ ....

"" '" "'"""
ISA

""-
,

i'.. i'-...
l "" '""

~" " ""'"~
lSA

I '" ....... '" JSA
I

~ "
......
~
,

I ......... iSA

"-
.....

~ "'"I ISA"'-l '"~ "-• ISA

t '"I ISA
I
I

j WElGHT (1000 Kg)
l I

15 1p 17 18 19 20 21 22
I • a , I • I

~ ~ ~~~~~
r-

•

25000

20000

~ 15000
",..,...
-,

. ,
'-'

.... ,

....

<.,...,.

32 34 36 38 40 42

- 10

·5

f 5

+ 10

+ lS

1 20

44 46

WEIGHT (1000 Lb}

Example:

~:~o+o2
kJl } Maximum operaUona~ ceiling == 24000 it
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-w CRUISE 3.05.01

P1 500
Ann

F.C.O.M. INTRODUCTION DEC 97
PtA

Cruise char1s are established from FL 60 to Fl250 for different ISA conditions wHh air
cond itioning in normal mode.

To reach cru fse figures:
- leve~off

- keep eli mb 10rque
~ when cruise lAS is obtained:

• select CRZ on PWA MGT

When using air conditioning in high mode increase fuel consumption by 3% land
subtract 4 kt on True Airspeed.

All charts are established with a center of gravi~y location corresponding to 25 %.

Max Cruise tabl€s are given with NP == 82 %_

C8UISE IN ICING CONDITIONS

A!m aspheric idng conditions exist when TAT in fiighl ~s at or below T:;C and visible
moisture In any form is present (clouds, fog with visibility of !ess lhan one mils, rain,
snow, sleet and ice crystals).

Tables are estab~jshed only for the altitudes where icing condil-ons may be encountered
and for different temperatures (ISA - 20~ ISA -10 1 'SA, 'SA + 1O~ ISA +20).

When using air conditioning in high mode. increase fuel consumption by 1.5% and
R subtracl 10 kt on True Airspeed.

{YQ1fl: All performance data given for ICING CONDITIONS derive from flight tests
measurements performed with ICE SHAPES represenlaUve of the worst icing
cases considered by certification and applicable losses of propeller efficiency.
Because of the variablJity ofREAL ICING, cruise performance published for icing
conditions MUST BE ,regarded as operat;onal informatiol1...onfy.



*J CRUtSE 3.05.02

I 500 IP 1
AR72
F.e.O.M. MAX CRUISE

J I JUl98
AA

R

CRUISE 2 ENGINES
13 T

MINIMUM TIME
FLIGHT DELTA ISA
LEVEL -10 0 +10 +15 +20

91.9 940 88.3 83.4 78,8
456 469 451 433 417

60 252 252 245 239 233
267 272 269 265 261
94.2 94.5 84,8 80,2 75,7
457 463 430 413 397

80 252 250 239 233 228
275 279 270 267 262
94.5 90.8 61,4 7£,9 72,7
452 442 409 3'93 378

100 250 245 233 227 222
281 280 272 268 264
94,2 86.7 78.5 74,2 70.2
448 420 391 376 362

120 248 238 228 222 217
2B7 281 274 270 266
90.1 83.5 75.1 72,1 68.1
430 403 376 362 347

140 241 233 223 218 212
288 284 277 273 269
856 79.9 73.2 &3,8 66.0
4D9 384 359 347 333

160 235 227 218 213 208
289 285 279 276 271
80,6 75.5 69.5 00.3 63.0
386 363 340 327 316

180 227 220 212 207 202
289 285 280 276 272
75,1 70.5 65.5 6:2.6 59.7
361 340 319 30B 298

200 219 212 205 200 195
2.87 284 279 276 272
69.7 65.6 61.3 ~.9 56,2
336 317 298 289 279

220 211 204 197 193 188
286 283 278 275 271
64,6 60.9 57.1 55.0 52,8
312 295 278 270 262

240 203 196 189 185 180
284 281 276 273 269
62.1 58.6 54.9 53.0 51,0
300 284 268 260 253

250 199 192 184 1;81 176
283 279 274 271 268

TQ% NP=82 %
KG/H/ENG
lAS.... ,...,



AA

-w CRUISE 3.05.02

I 500 IP2
1\:R72

F.C.O.M. MAX CRUISE I I JUL 98

CRUISE 2 ENGINES
14 T

MINIMUM TIME
FUGHT DELTA 'SA
LEVEL -10 0 +10 +15 +20

92.2 94.3 88,3 83.4 78,8
457 470 451 433 417

60 252 252 244 238 233
267 272 269 265 261
94.S 94-5 84.7 80.2 75.7
458 463 429 413 397

80 252 250 238 .233 227
275 278 270 266 262
94.5 90,8 81.3 76.8 72.7
452 442 409 393 378

100 250 244 233 227 222
281 280 272 267 263
94.1 86.6 78,5 74.2 70,2
447 420 391 376 362

120 247 238 227 222 217
286 281 274 269 265
90,1 83.5 76,1 72.0 68.1
429 403 376 361 347

140 241 233 223 217 212
288 283 277 272 268
85.6 79.8 73,2 69.7 66,0
409 384 359 346 333

160 234 226 217 212 207
288 284 278 275 270
80,5 75,4 69.4 66.3 63.0
386 363 339 327 316

180 227 220 211 206 201
288 285 279 275 271
75.0 70.4 65.4 62,5 59-6
361 340 319 308 297

200 219 212 204 199 194
287 283 278 275 270
69.6 65.5 61.1 58.7 56.1
335 317 298 289 279

220 210 203 196 191 187
285 281 277 213 269
64.4 60,8 56.9 54,8 52.6
311 294 278 269 261

240 202 195 187 183 179
282 279 274 270 267
62,0 58,4 54.7 52.9 50,8
300 283 267 260 252

250 197 190 163 179 175
281 277 272 269 265

TQ% NP=82 %
KG/H/ENG
lAS
lAS

R



AR72
F.e.n.M.

CRUISE

MAX CRUISE

3.05.02

R

CRUISE 2 ENGINES
15 T

MINIMUM TIME
FUGHT DELTA ISA
LEVEL -10 0 +10 +15 +20

92.5 94,6 88.3 83.4 78,8
458 471 451 0133 417

60 252 252 244 238 232
267 272 268 264 260
94-5 94.5 84.7 aO,1 75,7
45B 463 429 413 397

80 252 250 238 232 227
275 278 270 266 261
94.5 90-7 81,3 76.8 72.6
453 441 409 393 378

100 250 244 232 227 221
281 279 271 267 263
94.1 86.6 78.4 74.1 70,1
447 419 391 376 362

120 247 238 227 221 216
286 281 273 269 265
90,0 83,4 76.1 72,0 68.0
429 402 375 361 347

140 241 232 222 217 211
287 263 276 271 267
85,5 79.8 73.1 69.7 65.9
409 JB3 358 346 333

160 234 226 217 212 206
268 264 278 274 269
80.5 75.3 69.4 66,2 62,9
386 363 339 327 316

180 226 219 210 205 200
287 284 278 274 269
74.9 70.3 65.2 62.4 59,5
360 339 319 308 297

200 218 211 203 198 193
286 282 277 273 269
69.5 65.4 61.0 58.6 56,0
335 316 297 289 278

220 209 2.02 194 190 185
283 280 275 271 267
64,3 60.6 56.7 54.6 52,5
310 294 277 269 261

240 201 193 186 181 177
281 277 271 268 264
61,8 58.2 54.5 52.7 50,6
299 282 267 259 252

250 ~96 189 181 177 173
279 275 269 266 262

TQ 0/" NP=82 %
KGJHiENG
lAS
TAS



~n

F.e.O.M.

CRUISE

MAX CRUISE

3.05.02

R

CRUISE 2 ENGINES
16T

IUM TIME
FUGHT DELTA ISA
lEVEL -10 0 +10 +15 +20

92.8 94.5 B8.2 83.3 78.8
460 471 451 433 417

60 252 252 244 238 232
267 272 268 264 260
94,5 94.5 801.7 80.1 75.6
458 463 429 413 397

80 251 249 238 232 226
275 278 269 265 261
94,5 907 8t3 768 726
453 441 409 393 378

100 249 243 232 226 220
280 279 271 266 262
94,1 86.6 78.4 74,1 70.1
447 419 391 376 362

120 247 237 226 221 215
285 280 272 268 264
900 83-4 76.0 72.0 68.0
429 402 375 361 347

140 240 232 221 216 210
287 282 275 270 266
85,5 79,7 73.1 69.6 65,9
409 383 358 346 333

160 233 225 216 211 205
287 283 276 272 268
80.3 75.2 69.3 66.1 62.8
385 363 339 327 315

180 226 218 209 204 198
286 2B3 276 272 268
74.8 70.2 65.1 62,3 59.4
360 339 3'8 307 297

200 217 210 201 19B 191
285 281 275 271 266
693 65_2 60,8 58.4 55.9
334 316 297 288 278

220 208 201 193 188 183
282 278 273 269 264
64.1 60.4 56.5 54.5 52,3
310 293 276 268 260

240 199 192 184 ~80 175
279 274 269 265 261
61.6 58,0 54.3 52.5 50.4
298 282 266 2.59 251

250 195 167 179 175 170
277 272 267 263 259

TO % NP=82 Q;o
KG/H/ENG
lAS
lAS



M

-w CRUISE 3.05.02

I 500 IP5
AR72

F.e.O.M. MAX CRUISE I i JUL 98

CRUISE 2 ENGINES
17 T

MINIMUM TIME
FUGHT DELTA !SA
LEVEL -10 0 +10 +15 +20

93_ \ 94.5 88.2 63.3 78.7
461 471 451 433 417

60 252 251 243 237 231
267 272 267 263 259
94.5 94,5 84,6 80.0 75.6
458 463 429 413 397

80 251 249 237 231 225
274 277 269 264 260
94.5 90.7 81.2 76.7 72.5
453 441 409 393 378

100 249 243 231 225 220
280 279 270 265 261
94.0 86,5 78.3 74.0 70.0
447 419 391 376 362

120 246 237 226 220 214
285 279 272 267 262
89,9 83.3 75.9 71.9 67,9
429 ~O2 375 361 347

140 240 231 221 215 209
286 281 274 269 264
85,4 79.6 73.0 69.5 65.a
408 383 358 346 333

160 233 224 215 210 204
286 282 275 271 266
80.2 75.1 69. f 65.9 62.7
385 362 338 326 315

180 225 217 208 203 197
285 281 275 271 266
74,6 70.0 64.9 62,1 59.2
359 338 318 307 296

200 216 208 200 195 190
283 279 273 269 264
69.1 65.0 60.7 58.3 55.7
333 3'5 296 288 278

220 207 199 191 187 181
280 276 270 266 262
63.6 60,2 56,3 54.2 52.1
309 292 275 268 260

240 197 190 182 177 172
277 272 266 262 257
61.3 57.7 54.1 52.2 50.1
297 281 265 258 250

250 193 185 177 172 167
275 269 263 259 254

TO % NP=82 %
KG/H/ENG
lAS
lAS

R



loA

-») CRUISE 3.05.02

I 500 IP6
~12

F.e.o.M. MAX CRUISE I l JUL 98

CRUISE 2 ENGINES
18 T

MINIMUM TIME
FUGHT DELTA ISA
LEVEL -10 0 +10 +15 +20

93_5 94_5 88_2 83_2 78-7
462 471 451 433 417

60 252 251 243 237 231
267 271 267 262 258
945 94-5 84-6 80-0 75-5
458 463 429 413 397

80 25'1 249 236 23t 225
274 277 268 264 259
94.5 90.6 81.2 76.6 72.5
453 441 409 393 378

100 249 243 230 224 219
279 278 269 264 260
93.9 66.5 78.3 74_0 70,0
447 419 391 376 361

120 246 236 225 219 213
284 279 271 266 261
89.8 BJ.2 75.8 71.8 67,8
429 402 375 361 347

140 239 230 220 214 208
285 280 273 :268 263
85.3 79.5 72_9 69.4 65,7
408 3B3 358 346 333

160 232 224 214 208 203
285 281 274 269 264
80.1 74.9 69.0 65.8 62.6
384 362 338 326 315

180 224 216 206 201 196
284 280 273 269 264
74.4 698 64.8 62.0 59.1
358 338 317 307 296

200 215 207 198 193 188
282 277 271 267 262
68.9 64_8 60.5 58.1 55.5
333 314 296 287 277

220 205 198 189 184 179
278 274 268 263 258
63.6 59.9 56.0 54.0 51.8
308 291 275 267 259

240 196 188 179 174 169
274 269 262 258 252
61.1 57.4 53.9 51.9 49.8
296 280 264 257 249

250 191 183 174 169 163
272 266 259 254 248

TQ % NP..,,82%
KGjH/ENG
lAS
TA$

R



An 72
F.e.a.M.

CRUISE

MAX CRUISE

3.05.02

R

CRUISE 2 ENGINES
19T

MINIMUM TIME
FUGHT DELTA ISA
LEVEL -10 0 +10 +15 +20

93,9 94.5 88.1 83.2 78,6
464 471 450 433 416

60 252 251 242 236 230
267 271 266 262 257
94,5 94.5 84.5 79.9 75,5
458 464 429 413 397

80 250 248 236 230 224
273 276 267 263 258
94,5 90.5 81.1 76.6 72,4
453 441 409 -393 377

100 248 242 230 224 218
279 277 268 263 259
93.9 86.4 78.2 73.9 69,9
447 419 391 376 361

120 245 235 224 218 2.12
284 278 269 265 260
89.7 83,1 75.8 71.7 67,8
428 402 375 361 347

140 238 229 219 213 207
2M 279 271 266 261
85.1 79.4 72.8 069.4 65.6
40B 382 357 346 333

160 231 223 212 207 201
284 279 272 268 263
799 74,S 68.8 65.7 62.4
384 361 338 326 315

180 223 214 205 200 194
283 278 271 267 262
74,2 69.6 64,6 61.8 58.9
358 337 317 306 296

200 213 205 196 191 185
280 275 269 264 259
68.7 64.6 60.2 57.8 55.2
332 313 295 286 276

220 204 196 187 182 lUi
276 271 265 260 254
63.3 59.6 55.7 53.6 51.4
307 290 273 266 258

240 19~ 186 176 171 165
271 266 2.58 253 246
60.8 57.1 53,4 5i ,5 49.4
2Q5 279 263 256 248

250 189 180 170 164 158
269 262 253 248 240

TO % NP=82 q;,
KGfH/ENG
lAS



»} CRUISE 3.05.02

I 500 IPB
AR12

F.C.O.M. MAX CRUISE I I JUL 98

CRUISE 2 ENGINES
20T

MIN 1MUM TIME
FUGHT DELTA ISA
LEVEL -10 0 +10 +15 +20

94.4 94.5 88. , 83.1 78.6
466 471 450 433 416

60 252 250 241 235 229
267 270 285 261 256
945 94.5 84.4 79,9 75.4
459 464 429 412 396

80 250 248 235 229 223
273 276 266 262 257
94.5 90.4 81.0 76,5 72.3
453 441 409 392 377

100 247 241 229 222 216
278 276 2.67 262 257
93.8 86.3 781 73,9 69.8
446 419 390 376 361

120 244 234 223 217 211
283 277 268 263 258
89.6 83.0 75.7 71.7 87.7
428 '101 374 361 347

140 237 228 217 211 205
283 278 270 265 260
85.0 79.2 12.6 69.3 65.5
407 382 357 345 332

160 230 221 211 206 199
283 278 270 266 261
79.7 74.6 68,7 65.5 62.3
383 361 337 325 314

180 221 218 ~O3 '98 192
281 276 269 264 259
74.0 69.4 64.4 616 58,7
357 336 316 305 295

200 212 204 194 189 183
278 273 266 261 255
68.4 64.3 600 57.5 54.9
331 313 294 285 276

220 202 194 185 179 172
274 268 261 256 249
63.0 59.3 55.3 53.2 SO.9
306 289 272 265 256

240 191 :83 172 166 159
268 262 252 ~46 238
60,4 56.1 52.9 W.9 48.7
294 277 261 254 246

250 186 176 l65 158 149
265 257 246 238 227

TQ % NP",-82 %
KGiHiENG
lAS
TAS

M

R



-w CRUISE 3.05.02

I 500 IP9
1\R72

F.e.O.M. MAX CRWSE I I JUL 96

R

CRUISE 2 ENGINES
21 T

MINIMUM TIME
FUGHT DELTA ISA
LEVEL -10 0 +10 +15 +20

94.5 94.5 88.0 83.1 78.5
467 472 450 432 416

60 252 249 24l 234 228
267 269 265 260 255
94.5 94.5 84.4 79.8 75.3
459 464 429 412 396

80 249 247 234 228 222
272 275 265 260 255
94.5 90,3 80.9 76.4 72.2
453 440 408 392 377

100 247 240 228 221 215
277 275 266 261 256
93.7 86.2 78.1 73.8 69.8
446 418 390 376 361

120 243 233 222 215 209
282 276 267 262 257
89.5 82.9 75.5 71.6 67.6
428 40t 374 361 347

140 237 227 216 210 204
282 277 26B 263 258
84.8 79.1 72.5 69.2 65.4
407 381 357 2-45 332

160 229 220 210 204 198
282 276 269 264 258
79.5 74.4 68.5 65.3 62.1
382 380 337 325 314

180 220 212 202 196 190
219 274 267 262 256
73.8 69.1 64.1 61.4 58.4
356 336 315 305 294

200 210 202 192 186 180
276 270 263 257 251
68.1 64.0 59.6 57.2 54.6
330 312 293 284 275

220 200 191 181 175 167
271 265 256 250 242
62.6 58.8 54.8 52.6 50.1
304 288 270 263 254

240 189 179 167 159 148
265 257 245 236 222
60.0 56.1 52.1 1,9.8
292 275 258 251

250 182 172 157 145
260 250 234 219

TO % NP=82 %
KG/HiENG
lAS
lAS



AA

-w CRUISE 3.05.02

1 500 IP 10
.l'\n72
F.e.a.M. MAX CRUISE I t JUl98

CRUISE 2 ENGINES
22T

MINIMUM TIME
FLIGHT DELTA ISA
LEVEL -10 0 +10 ...15 +20

94_5 94.5 87.9 83.0 78.4
467 472 450 432 416

60 251 249 240 233 227
266 269 264 259 254
94.5 94.5 84_3 79.7 75.3
459 464 429 412- 396

80 248 246 233 227 220
271 274 264 259 254
94.5 90.2 80.9 76.3 12_2
453 440 408 392 377

100 246 239 226 220 214
277 274 264 259 254
93-6 B6.1 78.0 13_7 69-7
446 418 390 375 361

120 243 232 220 214 208
281 274 265 260 255
89-3 82.8 75.4 71.5 67.5
427 401 374 360 346

140 235 226 215 208 202
281 275 267 261 255
84.7 78.9 72.4 690 65-2
406 381 357 345 332

160 228 219 208 202 195
280 275 267 262 255
79.3 74.2 68.3 65,1 61-9
361 359 336 324 313

180 219 210 200 193 187
278 272 264 259 252
73-5 68-9 63.9 61,1 58,1
355 335 314 304 293

200 208 200 189 183 175
273 268 259 253 245
67,8 63.6 59.2 56_7 54.0
328 310 292 283 273

220 197 lSB '77 170 160
268 261 251 2-43 231
62.2 58.3 53.9 51.1
303 286 268 258

240 185 174 158 141
260 250 232 209
59.5 55-3
290 272

250 178 164
254 240

TQ % NP=82%
KG/H{ENG
lAS
lAS

A



t» CRUISE 3.05.02

I 500 IP 11
1\R72

F.e.O.M. MAX CRUISE I I JUL 98
AA

R

CRUISE 2 ENGINES
22.5T

MINIMUM TIME
FUGHT DELTA ISA
LEVEL -10 0 +10 +15 +20

94.5 94,5 87.9 83,0 78.4
467 472 450 432 416

60 251 248 239 233 226
266 2ti8 263 :258 253
94.5 94,5 84.2 79.7 75.2
459 464 428 412 396

80 248 246 233 226 220
271 274 263 258 253
94.5 90.2 80.8 76,3 72.1
453 440 408 392 377

100 2.46 239 226 219 213
276 274 264 258 253
93.5 86-0 77.9 737 69.6
446 418 390 375 361

120 242 232 220 213 207
280 273 2.65 259 254
89.2 82.7 75.4 71.4 67.5
427 401 374 :360 346

140 235 225 214 208 201
280 274 266 260 254
84.6 78,8 72,3 '66.9 65.1
406 381 356 345 331

160 227 218 207 201 194
279 274 265 260 254
79,2 74,1 68.2 65.0 61.8
381 359 336 324 313

180 218 209 19B 192 185
277 271 263 251 250
73,4 68.7 63,7 060.9 57.9
354 334 314 ..304 293

200 207 199 188 181 173
272 266 257 250 241
67.6 63," 59.0 56.4 53,6
328 310 291 282 272

220 196 186 174 166 154
266 258 247 237 223
61,9 57.9 53.1
302 284 265

240 183 171 149
257 246 219
59.2 54.7
289 270

250 176 158
251 232

TQ% NP=82 %
KG/H/ENG
lAS



-») CRUISE 3.05.03

I 500 IP 1
An 72
F.e.O.M. ~CING CONDITIONS I , JUN 97

M

CRUISE 2 ENGINES - NP=82%

ISA-20 ee) ICING CONDITfONS - MINI TtME

WEIGHT FLIGHT LEVEL
(100fJKG) 60 80 100 120 140 160

94.5 94.5 94.5 94.5 94.5 90~O

13
462 251 454 249 448 246 447 244 450 242 430 235
28.3 261 29.3 266 30.3 272 31.0 277 31.4 283 33.0 284
94.5 94.5 94.5 94.5 94.5 89~9

14
462 251 454 248 449 246 447 244 450 242 430 235

28.2 261 29.3 268 30.2 271 31.0 277 31.4 282 32.9 283
94.5 94.5 94.5 94.5 94.5 89.8

15
462 250 454 248 449 246 447 244 450 241 430 235

28.2 260 29.3 266 30.2 271 30.9 276 31.3 282 32.9 283
94.5 94.5 94.5 94.5 94.5 89.7

16
462 250 454 248 449 245 447 243 450 241 429 234
28.1 260 29.2 265 30.1 270 30.8 276 31.3 282 32.8 282
94.5 94.5 94.5 94.5 94.5 89.6

17
462 250 454 247 449 245 447 243 450 240 429 233

2B.1 260 29.2 265 30.1 270 30.8 276 31.2 281 32.8 281
94.5 94.5 94.5 94.5 94.5 89.5

18
462 249 454 247 449 244 44B 242 451 240 429 232

28.1 259 29.1 264 30.0 269 30.1 275 31.1 280 32.7 280
94.5 94.5 94.5 94.5 94.4 89.4

19
462 249 454 246 449 244 448 242 450 239 428 231
26.0 259 29.1 264 29.9 269 30.6 274 31.0 279 32.6 279
94.5 94.5 94.5 94.5 94.3 89.2

20
462 248 454 246 449 243 448 241 450 238 428 230
27.9 258 29.0 263 29.8 268 30.5 273 30.9 278 32.5 278
94.5 94.5 94.5 94.5 94.1 89.0

21
462 247 454 245 449 242 448 240 449 237 427 229
27.8 257 28.9 262 29.7 267 30.4 272 30.8 277 32.4 276
94.5 94.5 94.5 94.5 94.0 88.9

22
462 247 454 244 449 242 449 239 449 236 426 228

27.7 257 28.8 261 29~6 266 30.3 271 30.7 276 32.2 275
TQ%
KG/H/ENG lAS
NM/100KG TAS



-w CRUISE 3.05.03

I 500 IP2
AR72
F.e.O.M. ICtNG CONDITIONS I I JUN 97

M

CRUISE 2 ENGINES - NP=82%

tSA-20 ee) ICfNG CONDITIONS - MINI TIME
WEiGHT FLIGHT LEVEL
(1000KG} 160 180 200 220 240 250

90.0 84.4 78.5 73.1 67.8 65.3
430 235 405 228 378 220 354 212 330 203 319 199

13 33.0 .284 34.9 283 37.2 282 39.6 280 42.2 278 43.5 277
89.9 84.4 78.4 72.9 67.7 65.1
430 235 405 227 378 219 353 211 329 202 318 198

14 32.9 283 34.9 283 37.2 281 39~5 279 42.0 277 43.4 276
89.8 84.3 78.3 72.8 67.5 64.9
430 235 405 227 377 218 353 210 329 201 317 197

15 32.9 283 34.8 282 37.1 280 39.4 278 41.9 275 43.2 274
89.1 84.• 78.2 72.6 67.3 54.7
429 234 404 226 377 217 352 209 328 200 316 195

16 32.8 282 34.8 281 37.0 279 39.2 276 41.7 274 43.0 272

89.6 84.0 78.0 72.4 67.1 64.5
429 233 404 225 376 216 351 207 327 198 315 194

17 32.8 281 34.7 280 36.9 277 39.1 275 41.5 272 42.8 270
89.5 83.8 n.s 72.2 66.9 64.2
429 232 403 224 375 215 350 206 326 197 314 192

18 32.7 280 34.6 278 36.7 276 39.0 273 41.4 270 42.6 268
89.4 83.6 77.6 72.0 66.6 64.0
428 231 402 223 375 214 350 205 325 195 313 190

19 32.6 279 34.4 277 36.6 274 38.8 271 41.1 267 42.3 265
89.2 83.4 77.4 71.8 66.3 63.6
428 230 401 222 374 212 349 203 324 193 312 188

20 32.5 278 34.3 276 36.5 273 38.6 269 40.9 265 42.0 262
89.0 83.2 77.2 71.5 65.9 63.0
427 229 401 220 373 211 347 201 322 190 309 184

21 32.4 276 34.2 274 36.3 271 38.4 267 40.5 261 41.4 256
88.9 83.0 76.9 71.2 65.3 62.2
426 228 400 219 372 209 346 199 320 186 306 178

22 32.2 275 34.1 273 36.1 269 38.1 264 39.9 255 40.5 248
TQ 010

KG/H/ENG lAS
NM/100KG TAS



W CRUISE 3.05.03

I 500 IP3
1\n72
F.e.a.M. 1CING CONDiTIONS 1 I JUN 97

M

CRUlSE 2 ENGINES - NP=82%

ISA-10 ee) ICING CONDITIONS - MINI TtME
WEIGHT FLIGHT LEVEL
(1000KG) 60 80 100 120 140 160

94.5 94.5 94~5 93.4 89.2 84.8

467 249 459 246 454 244 445 241 427 235 407 228
13 28.2 264 29.3: 269 30.3 275 31.3 279 32.8 280 34.6 281

94.5 94.5 94.5 93.3 89.2 84.7
467 248 459 246 454 244 445 241 427 235 406 228

14 28.2 264 29.3- 269 30.2 274 31.3 279 32.8 280 34.5 280
94.5 94.5 94.5 93.3 89.1 84.6

467 248 459 246 454 244 445 240 427 234 406 227
15 28.2 263 29.2 268 30.2 274 31.3 278 32.7 279 34.5 280

94.5 94.5 94.5 93.2 89.1 84.5
467 248 459 245 454 243 445 240 426 234 406 227

16 2B.1 263 29.2 268 30.1 274 31.2 278 32.7 279 34.4 279
94.5 94.5 94.5 93.2 69.0 84.4

467 247 459 245 454 243 445 239 426 233 405 226
17 28.1 262 29.1 268 30.1 273 31.2 277 32.6 278 34.3 278

94.5 94.5 94.5 93.1 88.9 84.3
467 247 459 245 454 242 444 239 426 232 405 225

18 28.0 262 29.1 267 30.0 272 31.1 276 32.5 277 34.2 277
94.5 94.5 94.5 93.0 88.7 84.2
467 246 459 244 454 242 444 23B 425 231 405 224

19 28.0 261 29.0 266 29.9 272 31.0 275 32.4 276 34.0 275

94.5 94.5 94.5 92.9 88.6 84.0

468 246 460 243 454 241 444 237 425 230 404 223

20 27.9 261 28.9 266 29.8 271 30.9 274 32.3 275 33.9 274
94.5 94.5 94.5 92.8 88.5 83.9

468 245 460 243 454 240 444 236 425 229 404 221
21 27.8 260 28.8 265 29.7 270 30.8 273 32.2 273 33.8 273

94.5 94.5 94.5 92.7 88.3 83.7

468 244 460 242 455 239 443 235 424 228 403 220
22 27.7 259 28.7 264 29.6 269 30.7 272 32.1 272 33.6 271

TQ ~!o

KG/HJENG lAS
NM/10QKG TAS



-w CRUISE 3.05.03

I 500 IP4
~12

F.e.a.M. ICING CONDITIONS I f JUN 97
t.A

CRUISE 2 ENGINES - NP=82%

tSA-10 ee) ICING CONDITIONS - MINI TIME

WEIGHT FLIGHT LEVEL
(lOOOKG} 160 180 200 220 I 240 250

84.8 79.6 74.2 68.8 '63.7 61.3
407 228 383 221 357 213 332 205 308 196 297 192

13 34.6 281 36.1 281 39.1 279 41.7 277 44.6 275 46&1 274

84.7 79.5 74.0 68.7
1
63.5 61.1

406 228 382 220 357 212 332 204 307 195 296 191
14 34.5 280 36.6 280 39.0 278 41.6 276 44.4 213 45.9 272

84.6 79.4 73.9 68.5
I
63.3 60.9

406 227 382 220 356 211 331 202" 307 194 295 189
15 34.5 280 36.5 279 38.9 277 41.4 274 144.3 271 45.7 270

84.5 79.3 73.7 58.3
1
63.1 60.7

406 227 381 219 356 210 330 201, 306 192 295 188
16 34.4 279 36.4 278 38.7 275 41.3 273 144.0 270 45.4 268

84.4 79.1 73.6 68.1 62.9 60.5
405 226 381 218 355 209 330 200 305 191 294 186

17 34.J 278 36.3 276 38.6 274 41.1 271 43.8 268 45.2 265

84-3 79.0 73.4 67.9 62.7 60.2
405 225 380 216 354 208 329 198 304 189 293 184

18 34.2 277 36.2 275 38.4 212 40~9 269 43.5 265 44.8 262

84.2 78.8 73.2 67.7 62.4 59.8
405 224 380 215 354 206 328 197 303 187 291 181

19 34.0 275 36.0 273 38.2 271 40.7 267 43.2 262 44.4 258
84.0 78.6 73.0 67.4 62.0 59.3
404 223 37!J 214 353 205 327 195 302 184 289 177

20 33.9 .274 35.9 272 38.1 269 40.4 264 42.7 257 43.6 252

83.9 78.4 72.7 67J 61.4 58.4

404 221 378 213 352 203 326 193 300 179 286 169
21 33.8 273 35.7 270 37.8 267 40.1 261 41.9 251 42.3 242

83.1 78.2 72.5 66.6 60A
403 220 378 211 351 201 324 189 296 170

22 33.6 271 35.5 268 37.6 264 39.5 256 40.4 239

TQ%
KG/H/ENG lAS
NM/10QKG TAS



-») CRUISE 3.05.03

l 500 IP5
AR72
F.e.O.M. ICING CONOHIONS I I JUN 97

M

CRUISE 2 ENGINES - NP::::;82%

ISA ICING CONDITIONS - MINI TIME
WEIGHT FLIGHT LEVEL
(1 000KG) 60 80 100 120 140 160

94.5 94.4 90.1 86.1 82.9 79.2
472 247 454 244 440 238 418 232 401 227 382 221

13 28.2 267 29.3 272 31.0 273 32.8 274 34.4 276 36.3 277
94.5 94.4 90.1 86.1 82.8 79.1
472 246 464 244 440 238 418 232 401 226 382 220

14 28.2 266 29.3 271 31.0 272 32.7 274 34.4 276 36.3 277

94.5 94.:1 90.0 86.0 82.6 79.0
472 246 464 244 440 237 418 231 401 226 381 219

15 28.2 266 29.2 271 30.9 272 32.7 273 34.3 275 36.1 276
94.5 94.3 90.0 86.0 82.7 78.9
472 246 463 243 439 237 418 231 400 225 381 219

16 28.1 266 29-.2 271 30.9 271 32.6 272 34.2 274 36.0 275

94.5 94.3 89.9 85.9 82.6 78.8

472 245 463 243 439 236 418 230 400 224 381 218

17 28.1 265 29.1 270 30.8 271 32.5 271 34.1 273 35.9 273
94.5 94.2 89.8 85.8 82.5 78.7

472 245 463 242 439 235 417 229 400 223 380 217
18 28.0 265 29.1 269 30.7 270 32.4 270 34.0 272 35.8 272

94.5 94.1 89.7 85.7 32,4 78.6
472 244 463 241 439 235 417 228 400 222 380 215

19 27.9 264 29.0 269 30.6 269 32.3 269 13.8 271 35.6 271
94.5 94.1 89.6 85.6 82.3 78.5
473 244 463 241 439 234 417 227 399 221 380 214

20 27.9 263 28.9 268 30.5 268 32.2 268 J3.7 269 35.4 269
94.5 94.0 89.6 85&5 82.2 78.3
473 243 463 240 438 233 411 226 399 220 379 213

21 27.8 262 28.8 267 30.4 267 32.0 267 33.6 268 35.3 268
94.5 93.9 89.5 85.4 82.1 78.2

473 242 463 239 438 232 417 225 399 219 379 212
22 27.7 262 28.7 266 30.3 266 31.9 266 33.4 267 35.1 266

TQ%
KG/H/ENG lAS
NM/100KG TAS



-») CRUISE 3,05.03

I 500 rP6
1\R72
F.e.a.M. IC ING CONDITIONS I I JUN 97

AA

CRUISE 2 ENGINES - NP=82%

ISA ICING CONDITIONS - MINI TIME

WEIGHT FLIGHT LEVEL
(1 000KG) 160 180 200 220 240 250

79.2 74.7 69.7 64.8 60.1 57.8
382 221 361 214 337 206 314 198 292 190 281 185

13 36.3 277 38.4 277 40.9 276 43.6 274 46.5 271 48.0 270
79.1 74.6 69.6 64.7 59.9 57.6
382 220 361 213 337 205 314 197 291 188 280 184

14 36.3 277 38.3 276 40.8 275 43.4 272 46.3 270 47.8 268
79.0 74.5 69.4 64.5 59.8 57.4
381 219 360 212 336 204 313 196 291 187 280 182

15 36.1 276 38.2 275 40.6 273 43.2 271 46.0 268 47.5 266
78.9 74.3 69.3 64.3 59.6 57.2
381 219 360 211 336 203 313 194 290 185 279 181

16 36.0 275 38.0 274 40.4 212 43.0 269 45.8 266 47.2 263
78.8 74.2 59.1 64.2 59.4 56.9

381 218 359 210 335 201 312 193 289 184 278 178
17 35.9 273 37.9 272 40.2 270 42.8 267 45.4 263 46.8 260

78.1 74.1 68.9 64.0 59.1 56.6
380 217 359 209 335 200 311 191 288 181 217 175

18 35.8 272 37.7 271 40.1 268 42.5 265 45.0 260 46.2 256
78.6 73.9 68.8 63.7 58.7 56.0
380 215 358 208 334 199 311 189 287 178 275 171

19 35.6 271 37.6 269 39.8 266 42.2 262 44.4 255 45.3 249

78.5 73.7 68.5 63.4 58.1 55.1
380 214 358 206 333 197 310 187 285 172 271 162

20 35.4 269 31.4 268 39.6 264 41.8 259 43.4 247 43.5 236
78.3 73.5 68.3 62.9
379 213 357 205 333 195 308 182

21 35.3 268 37.2 265 39.3 261 41.1 253
78.2 73.3 67.9 62.2
379212 356203 331192 306 176

22 35.1 266 36.9263 38.8 257 40.0245
TQ%
KG/H/ENG lAS
NM/100KG TAS



-») CRUISE 3.05.03

I 500 IP7
1\R72

F.C+O.M. ICING CONDITIONS I 1 JUN 97
M

CRUISE 2 ENGINES - NP=82%

ISA+10 ee) ICING CONDITIONS - MINI TIME
WEIGHT FLIGHT LEVEL
(1000KG) 60 80 100 120 140 160

88.3 84.8 81.4 78.1 75.7 72.7

451 245 430 239 409 233 390 222 375 217 351 212
13 29.8 269 31.5 270 33.2 272 34.2 267 36.0 270 38.0 212

88.3 84.7 81.3 78.1 75.6 72.7

451 244 429 238 409 233 390 222 374 217 357 211
14 29.8 269 31.4 270 33.2 272 34.2 267 35.9 269 37.9 271

88.3 84.7 81.3 78.0 75.5 72.6

451 244 429 238 409 232 390 221 374 216 357 210
15 29.6 268 31.4 270 33.1 271 34,1 266 3S,8 268 31.7 269

88.2 8467 81.3 78.0 75.5 72.5

451 244 429 238 409 232 390 220 374 215 357 209
16 29.7 268 31.4 269 33.1 271 34.0 265 35.7 267 37.6 268

88.2 84.6 81.2 77.9 75.4 72.4
451 243 429 237 409 231 390 219 374 214 357 208

17 29.7 267 :n.3 259 33.0 270 33.8 264 35.5 266 37.4 267
88.2 84.6 81.2 77.8 75.3 72.3
451 243 429 236 409 230 390 218 374 213 356 207

18 29.6 267 31.2 268 32.9 269 33.7 263 35.4 265 37.3 266
88.1 84.5 81.1 77.8 75.2 72.2
450 242 429 236 409 230 390 217 374 212 356 206

19 29.6 266 31.' 257 32.8 268 33.6 262 35.2 263 37.1 264
88.1 84.4 81.0 77.7 75.1 72.1

450 241 429 235 409 229 390 216 373 211 356 205
20 29.5 265 31.0 266 32~7 267 33.4 260 35.1 262 36.9 262

a8.0 84.4 80.9 77.6 75.0 72.0

450 241 429 234 408 228 390 215 373 210 356 203

21 29.4 265 30.9 265 32.5 266 33.3 259 34.9 260 36.6 260

97.9 84.3 80.9 77.6 74.9 71.8
450 240 429 233 408 226 389 214 373 208 355 201

22 29.3 264 30.8 264 32.4 264 33.1 258 34.7 259 36.3 258
TQ%
KG/H/ENG lAS
NM/100KG TAS



-w CRmSE 3.05.03

I 500 IP8
~72

F.e.a.M. ICING CONOHIONS J I JUN 97
AA

CRUISE 2 ENGINES - NP=82%

ISA+10 ('C) ICING CONDITIONS - MtNI TIME
WEIGHT FLIGHT LEVEL
(l000KG) 160 180 200 220 240 250

72.7 68.9 64.8 60~6 56.4 54.2
357 212 338 205 317 198 296 191 276 182 266 178

13 38.0 272 40.2 272 42.7 271 45.5 269 48.4 267 49.9 265
72.7 68.8 64.7 60.5 56.2 54.1
357 211 338 205 317 197 296 189 275 181 265 177

14 37.9 271 40,1 271 42.5 269 45.2 268 48.1 265 49.6 263
72.6 68.7 64.5 60.3 56.1 53.9
357 210 337 203 316 196 295 188 275 180 265 175

15 37.7 269 J9~9 269 42.4 268 45.0 266 47.8 263 49.3 261
72.5 68.6 64.4 60.2 55.9 53.7

357 209 337 202 316 195 295 187 274 118 264 173
16 37.6 268 39.7 268 42.1 266 44.7 264 47.5 260 48.8 257

12.4 68.5 64~3 60.0 55.6 53.3
357 208 337 201 316 193 294 185 273 175 263 169

17 31.4 267 39.6 266 41.9 265 44.4 262 47.0 257 48.1 252
72.3 68.4 64. 1 59.8 55.2 52.8
356 207 336 200 315 192 2~ 163 272 171 261 164

18 37.3 266 39.4 265 41.6 262 44.0 259 46.2 251 47.0 245

72.2 68.2 63.9 59.5 54.6 51.8

356 206 336 199 315 190 293 180 270 166 258 154
19 37.1 264 39.1 263 41.3 260 43.4 254 45.0 243 44.6 230

72.1 68.1 63.7 59.1
356 205 336 197 314 188 292 175

20 36.9 262 38.8 261 40.9 257 42.6 248
12.0 67.9 63.3 58.4

356 203 335 195 313 184 290 169
21 36.6 260 38.5 258 40.2 252 41.2 239

71.8 67.6 62.8

355 201 334 192 311 179
22 36.3 258 38.0 254 39.3 245

TQ%
KG/H/ENG lAS
NMj1QOKG TAS



-») CRUISE 3.05.03

1 500 tP9
1\R72

F.C.O.M. ICING CONOtTlONS ~ l JUN 97
AA

CRU'SE 2 ENGINES - NP=82QiQ

ISA+20 ee) ICING CONDITIONS - MINI T&ME
WEIGHT FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

65.7 62.6 59.2 55.7 52.3 50.5

333 202 315 196 296 189 278 182 260 175 251 111
13 39.6 264 42.0 264 44.5 264 47.3 263 50.1 261 51.6 259

65.6 62.S 59.1 55.6 52.1 50.3

333 201 315 195 296 188 277 181 260 173 251 169
14 39.5 263 41.8 263 44.3 262 47.0 261 49.7 258 51.2 257

65.5 62.4 59.0 55.5 52.0 50.1
332 200 315 194 296 187 277 179 259 171 250 167

15 39.3 261 41.6 261 44.0 260 46~7 259 49.3 256 50.7 253
65.5 62.3 58.9 55.4 51.7 49.8
332 199 314 193 296 185 277 177 259 169 249 163

16 39.1 260 41.3 260 43.7 258 46.2 256 48.1 252 49.8 248
65.4 52.2 58.7 55.2 51.4 49.4

332 198 314 191 295 1B3 276 175 258 164 248 158
17 38.9 258 41.1 258 43.4 256 45.7 253 47.7 246 48.5 240

65.3 62.1 58.6 54.9 50.9

332 197 314 190 295 181 275 171 256 158
18 38.7 257 40.8 256 42.9 253 44.9 247 46.2 237

65.2 62.0 58.3 54.5
332 195 313 188 294 178 274 166

19 38.4 255 40.4 253 42.3 249 43.8 240

65.1 61.8 58.0

331 193 313 185 293 174
20 38.1 252 39.9 249 41.4 243

64.9 61.5 57.5

331 191 312 181 292 161
21 37.7 249 39.2 244 40.1 234

64.7 61.1

330 187 311 176
22 37.1 245 38.1 237

TQ%
KG/H/ENG lAS
NM!100KG TAS
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INTRODUCTION
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--w HOLDING 3.06.01

P 1 500
Ann

F.e.O.M. INTRODUCTION JUL 98
M

HoJdlng charts are established;

~ in clean config urati on
- with ai r condHioni ng in norma! mode.
... with NP -= 82 % propell er speed
- at Vm HBD of icing cond itions.

This minrmum manoeuvring speed covers the whole flight envelope in normal
condiHons and in tei ng conditions without appredable inc(easing of
co nsumption.

When using air conditioning rn hjgh mode, fuel cansu mption is increased by 2%,

All charts are established with a cenler 01 gravity location corresponding 10 25 %.

The temperature effecl is negligible.

R IeI~G coNDITIQNS

R A1mospheric ic;ng conditions exist when TAT in fIlght is a1 or below lOG and visib~e

R moisture in any form is present (clauds l fog with visjbHity of Jess lhan one mHe 1 ra}n j snow l

R sleet and ke crysta~s).



-w HOLOrNG 3,06.02

P 1 500
An 72
F.C.O.M. NORMAL CO NOntONS JUL98

M

R

HOLDING 2 ENGINES
WElGHT FLIGHT LEVEL

(lOOOKG) 15 50 100 150 200

21.8 22.5 23.4 24.6 26.1

13
218 205 186 174 167
131 131 132 132 132

23.8 24.5 25.6 26.9 28.8

14
226 212 194 185 176
136 136 137 137 137

25.8 26.5 27.8 29.3 31.4

15
234 219 203 195 185
141 141 141 142 142

27.8 28.7 30.1 32.0 34.3

16
241 227 213 206 195
146 146 146 146 146

29.9 30.9 32.4 34.7 37_3

17
248 234 223 214 206
150 151 151 151 151

32.1 33.1 34.9 37.3 40.4

18
256 243 234 223 218
155 155 155 155 155

34.3 35,4 37.6 40.1 43.6

19
264 253 246 232 230
159 159 159 159 160

36.6 37.8 40.2 43.0 46.8

20
272 264 255 243 242
163 163 163 164 164

38.9 40.3 42.9 46.2 50.1

21
282 275 264 255 255
167 167 167 168 16B

41.3 43.0 45.6 49.5 53.4

22
292 266 272 267 268
171 171 171 172 172

TO% NP=82°1'0
KG/H/ENG

lAS



-w HOLDING 3.06.03

1 500 IP 1
1\R72
f.e.a.M. IC ING CONDITIONS I I DEC 97

R

A

HOLDING 2 ENGINES

VMHBO ICING CONDITIONS
WEIGHT FLIGHT LEVEL

(1000KG) 15 50 100 150 200

21.8 22.5 25.1 26.4 28.2

13
218 205 193 181 174
131 131 132 132 132

23.8 24.5 27.5 29.0 31,1

14
226 212 201 193 184
136 136 137 137 137

25.8 26.5 29.9 31.7 34.1

15
234 219 211 204 195
141 141 141 142 142

27.8 28.7 32,4 34.6 37.3

16
241 227 222 214 206
146 146 146 146 146

29.9 30.9 35.0 37.5 40.6

17
248 234 234 223 219
150 151 151 151 151

32.1 33.1 37.8 40.5 44.0

18
256 243 246 234 232
155 155 155 155 155

34.3 35.4 40.7 43.6 47.4

19
264 253 256 246 245
159 159 159 159 160

36.6 37,8 43.6 46.9 50.9

20
272 264 266 258 259
163 163 163 164 164

38.9 40.3 46.5 50.3 54.6

21
282 275 275 271 273
167 167 167 168 168

41.3 43.0 49.6 53.8 58.3

22
292 286 286 284 289
171 171 171 172 172

TQ% NP:;;: 82%
KG/H/ENG

lAS



-») DESCENT 3.07.00

1\R72
P 1 001

F.C.O.M. CONTENTS DEC 94
M

3.01.00
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R 3.07.03

CONTENTS

INTRO DUCTIO N

NORMAL CONDITiONS

iCING CONDITIONS



») DESCENT 3.07.01

P 1 500
~n

F.e.O.M. INTROOUCTI ON t J JUL 98
M

R Descenl charts are established in clean configura!ion for one reference weight
A (15000 kg ~ 33000 Ib) and 3 speed laws ~

- :200 kt
- 220 kt
- 240 kl

Two kinds of descent are proposed:

• at given rate
from cruise aHi1ude l descen~ at 1500 ft/mn (or 2000 ft/mn with pressurization in
FAST mode)
1) set cru Ise PLA up to the desired descent speed
2) maintain descent speed and rate of descent

• at given gradient
from cruise altitude, descent at chosel1 gradient (3° wlth pressurjzat~on in NORMAL
mode, 4° or 5° with preSSlJflzatton in FAST mode)
1) set cruise PLA up 10 the desi red descent speed
2~ maintain descent speed and gradient of descent

From 1500 ft 10 final Janding, the tables are calcu laled with Ii me and fuel allowances of :
- 3 mn tor !he time
- 30 kg (66 tb) for the cOrlsum ption

WEIGHT CORRECTION

• on fuel cons urn pt lOr.

Inc rease 1he fuel consu mption by :
R + 4 % a1 1500 N/mn of rare of descent
R +5 % at 2000 ft/m n of rate ot descent

+2 % a1 3° descent gradlent
+3 % at 4° descent gradient
+ 4 % a~ 5C descent gradlent

for a 1000 kg (2200 Ib) weighl decrease.

• No correction for wejght increase.

• No influence on time and d~stance.



-w DESCENT 3.07.02

I IP 1 500
linn
F.C.a.M. NORMAL CONDITIONS JUN 97

M
DESCENT 2 ENGINES

NP=82%
15000KG NORMAL CONDITIONS

200 KT lAS 220 KT .AS : 240 KT lAS

FL 1500 ft/mn 2000 ftJmn 1500 flJmn 2000 ft/mn . 1500 ft/mn 2000 ft/mn

19 119 15 81 19 145 15 102 19 180 15 126

250 63 47 70 52 76 57

18 115 14 19 18 140 14 99 18 174 14 122

240 60 45 66 49 72 54

17 112 14 n 17136 14 go 17 167 14 118

230 57 43 63 47 68 51

17108 13 75 17 131 13 93 17160 13 114

220 54 40 59 44 65 48

16 105 13 73 16 126 13 90 16 154 13 110

210 51 3B 56 42 61 46

1S 101 12 71 15 121 12 87 15 147 12 105

200 48 36 53 39 57 43

14 94 11 67 14 112 11 81 14 135 11 97

180 42 31 46 35 50 3a

13 87 10 63 13 102 10 75 13 122 10 89

160 36 27 40 30 44 33
11 79 9 59 11 92 9 69 11 11 D 9 81

140 31 23 34 25 37 28

10 12 8 54 10 83 B 63 10 97 B 73

120 25 19 28 21 31 23

9 65 7 50 9 73 7 58 9 B5 7 65

100 20 15 22 17 24 18

7 57 6 45 7 63 6 52 7 12 6 57

80 15 11 17 13 18 14

6 49 5 40 6 53 5 45 6 59 5 49

60 10 8 11 9 13 9

5 41 4 36 5 43 4 39 5 46 4 40

40 6 4 6 5 7 5

3 30 3 30 3 30 3 30 3 30 3 30

15 0 0 0 0 0 0

FROM START OF DESCENT TIME FUEL
(MN) (KG)

FROM START OF DESCENT DIST
(NM)



-w DESCENT 3,07.02

I IP2 500
f\R72
F.e.a.M. NORMAL CONDITIONS JUN 97

loA
DESCENT 2 ENGINES

NP=82%
15000KG NORMAL CONDITIONS

200 KT tAS 220 KT lAS 240 KT lAS

FL 3· 4" SO 3" 4" 5" 3" 4" s"
21 146 17 103 14 n 20 159 16 111 13 84 18 177 15 124 12 92

250 74 55 44 74 55 44 74 55 44

21 143 16 101 14 75 19 155 15 108 13 83 18 112 14 121 12 90

240 71 53 42 71 53 42 71 53 42

2D 139 16 99 13 74 19 151 15 106 12 81 17 166 14 118 12 88

230 68 51 40 68 51 40 68 51 4(J

19 136 15 97 13 73 18 147 14 103 12 80 17 161 13 11S 11 86

220 64 48 39 64 48 39 64 48 39

19 132 15 95 12 71 17 142 14 101 12 78 16 156 13 112 11 64

210 61 46 37 61 46 37 61 46 31
18 128 14 93 12 70 11 138 13 98 11 76 16 151 12 108 11 82

200 58 44 35 58 44 35 58 44 35
17120 13 a8 11 67 15 129 12 92 10 13 14 140 12 102 10 7B

180 52 39 31 52 39 31 52 39 31

15 111 12 8J 10 64 14 119 11 86 10 69 13 129 11 95 9 73

160 46 34 27 46 J4 27 46 J4 27
14 102 11 71 9 61 13 109 10 80 9 65 12 117 10 87 8 68

140 39 29 24 39 29 24 39 29 24

12 92 10 72 8 57 11 98 9 73 8 61 11 105 9 79 8 63

120 33 25 20 33 25 20 33 25 20

10 82 9 65 7 52 10 86 8 66 1 56 9 92 8 71 1 51

100 27 20 16 27 20 16 27 20 16

9 71 7 58 6 48 8 74 7 58 6 51 8 79 7 62 6 52

80 20 15 12 20 15 12 20 15 12

7 59 6 5D 5 43 7 61 6 5D 5 45 6 65 6 53 5 45

60 14 11 8 14 11 8 14 11 8
5 47 5 41 4 37 5 48 5 42 4 39 5 50 4 43 4 39

40 8 6 5 B 6 5 8 6 5

3 30 3 30 3 30 3 30 3 30 3 30 3 30 3:ro 3 30

15 0 a D 0 0 0 0 0 0

FROM STAAT OF DESCENT TIME FUEL
(MN) (KG)

FROM START OF DESCENT 018T
(NM)



-») DESCENT 3.07.03

1 500 1p 1
1\R72

F.e.O,M. tCING CONDITIONS I l DEC 97
1.1\.

R
R
R
R
A
A
A
R
R
A
A
R
A
A
A
A
R
R
R
A
A
A
A
R
R
R
A
R
R
R
A
R
R
R
R
R
R
R
R
R

DESCENT 2 ENGINE$
NP=82%

15000KG ICING CONDITIONS

200 KT lAS 220 KT lAS 240 KT lAS

FL 1500 ft/mn 2000 ftlmn 1500 ft/mn 2000 ft/mn 1500 ftlmn 2000 fttmn

250
19 122 15 63 19 151 15 105 19 186 15 131
63 47 70 52 75 57

240
18 119 14 81 18 145 14 102 18 179 14 127
60 45 66 49 71 54

230
17 115 14 79 17 140 14 99 17 173 14 122
57 43 63 47 68 51

220
17 111 13 77 17 135 13 96 17 166 13 118
54 40 59 44 65 48

210
16 107 13 75 16 130 13 92 16 159 13 113
51 38 56 42 61 46

200
15 104 12 73 15 125 12 89 15 152 12 109
48 36 53 39 57 43

180
14 96 11 69 14 115 11 83 14 139 11 100
42 31 46 35 50 38

160
13 88 10 64 13 105 10 77 13 126 10 92
36 27 40 30 44 33

140
11 81 9 60 11 95 9 70 11 112 9 83
31 23 34 25 37 28

120
10 73 8 55 10 84 B 64 10 99 8 75
25 19 28 21 31 23

100
9 65 1 50 9 74 7 58 9 86 7 66

20 15 22 17 24 18

80
7 57 6 45 7 64 6 52 7 73 6 57
15 11 17 13 18 14

60
6 49 5 41 6 53 5 45 6 60 5 49
10 8 11 9 13 9

40
5 41 4 36 5 43 4 39 5 46 4 40
6 4 6 5 7 5

15
3 30 3 30 3 30 3 30 3 30 3 30
0 a 0 0 0 0

FROM START OF DESCENT TIME FUEL
(MN) (KG)

FROM START OF DESCENT DIST
(NM)



-») DESCENT 3.07.03

t 500 ~P2
tJff.72
f.e.O.M. ICI NG CONDfTlONS I , DEC 97

A
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
A
A
A
A
R
R
R
R
A
R
R
R
R
R
R
R
A
R
R
A
R
A
R

DESCENT 2 ENGINES
NP=82%

15000KG ICING CONDlTIQNS

200 KT lAS 220 KT lAS 240 KT lAS

FL 3" 4(1 5" 3<' 4'" sO) 3<) 4<' 5<)

21 151 17 105 14 78 20 164 16 114 13 85 18 183 15 129 12 95
250 74 55 44 74 55 44 74 55 44

21 147 16 103 14 77 19 160 15 112 13 84 18 178 14 125 12 93
240 71 53 42 71 53 42 71 53 42

20 143 16 101 13 76 19 156 15 109 12 82 17 172 14 122 12 91
230 68 51 40 68 51 40 68 51 40

19 140 15 99 13 75 18 151 14 107 12 81 17 167 13 118 11 88
220 64 48 39 64 48 39 64 48 39

19 136 15 96 12 73 17 147 14 104 12 79 16 161 13 115 11 86
210 61 46 31 61 46 37 61 46 37

18 132 14 94 12 72 17 142 13 101 11 77 16 156 12 112 11 84
200 58 44 35 58 44 35 58 44 35

17 123 13 89 1l 69 15 132 12 95 10 74 14 144 12 104 10 80
180 52 39 31 52 39 31 52 39 31

15 114 12 84 10 65 14 12:2 11 89 10 70 13 132 11 91 9 75
160 46 34 21 46 34 27 46 34 27

14 104 11 78 9 62 13 111 10 82 !:J 66 12 120 10 89 8 70
140 39 29 24 39 29 24 39 29 24

12 94 10 72 8 57 11 100 9 75 8 61 11 107 9 81 8 64
120 33 25 20 33 25 20 33 25 20

10 83 9 65 7 53 10 88 8 67 7 56 9 94 8 72 7 58
100 27 20 16 27 20 16 27 20 16

g 72 7 58 6 48 8 75 7 59 6 51 8 80 7 63 6 52
80 20 15 12 20 15 12 20 15 12

7 60 6 50 5 43 7 62 6 51 5 45 6 65 6 53 5 46
60 14 11 8 14 11 8 14 11 8

5 47 5 41 4 37 5 48 5 42 4 39 5 50 4 43 4 39
40 8 6 5 8 6 5 8 6 5

3 30 3 30 3 30 3 30 3 30 3 30 3 30 3 30 3 30
15 0 0 0 0 0 0 0 0 0

FROM START OF DESCENT TrME FUEL
(MN) (KG)

FROM START OF DESCENT DJST
(NM)



-w APPROACH-LANDING 3.08.00

P1 001
1\R12

F.e.O.M. CONTENTS JUL 01
AA

3.08.00

3.08.01

3.08.02

3.08.03

R 3.08.04

CONTENTS

APP ROAC H CLIMB LIMJT~ NG WEIGHT

FINAL APPROACH SPEEDS

LAN0rNG DISlANeES

EXAMPLE OF LANDING CHART COMPUTED WITH THE FOS



*
APPROACH-LANDING 3.08.01

P 1 001
.1\J"172

F.C.O.M. APPROACH CUMB UMITING WEIGHT JUN 97
r.,),

R • Ain;raft configuration:
R - Flaps 15 - Gear up
R - Affected propeUer feathered
R - Remaining engine power set to IiGO AROUND1

!

R - Ai r condHioni ng : OFF

R • SJead.LQradient:
R 2.1 %

R • Go around sRee~1 :
R - Refer to "pf()cedures and Techil iques" chapter~ in 2.02 or 10 the QRH.

R • A.Q,uQa(:tl clhp ~ ~i ro itrlJ.Ul!ig~t :
R Normal Conditions: Refer to the graph on 3.08.01 page 2.
R Icing Conditions : de1ermine the approach dimb limiting weight in normal
R condjtions, then apply the decrement following the tab~e 3.08.01 page 3.



-») APPROACH-LANDING 3.08.01

1\.n12
P2 I 300 I

F.C.a.M. APPROACH CLIMB LIMITING WEIGHT I I JUN 97
AA

NORMAL CONDITIONS FLAPS 15
One propeller feathered - one engine. GO AROUND POWER 
AIR CONDITIONING OFF - ANTI-ICING OFF - GEAR UP

I
'-1'

_J
I

-1
_,I

I
t ..~- ;

I..
I

W 3u 2'J 10 Q 1C 2D :JO 4) 5Q

OUTSiDE. AIR TE.MPERAT1.J~E lOG C,
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45

37

~l ~lMUM RE~~1QEO CRAOIE~ T

Eng.. PW127F



* APPROACH-LANDING 3.08.01

P3 200
AR72
F.e.O.M. APPROACH CUMB L1MITI NG WEIG HT JUN 97

All.

I.C.lti.G CONDI110NS

tn icing conditions, decrease the approach dimbgradient lim i1 ing weight determ ined on
paragraph 3.08.01 P 2 by the foUowing values.

WEJGHT KG I LB CORAECT~ON KG I LB

27 000 I 59 500 -. 1 65aI ~ 3 650

25 000 / 55 100 - 1 500 I - 3 300

23 000 /50 700 - 1 400 J - 3 100

21 000 I ~6 300 ~ 1 300 I ..-2 800

20 000 /44 000 - 1 250 J- 2 750

19000/41 800 - 1 150 I - 2 500

18 000 /39 600 - 1 100 I ~ 2 400

17000 /37 500 - 1 050 I - 2 350

16000/35200 - 1 000 I - 2 200

and below



-») APPROACH-LANDING 3.08.02

I 500 IP 1
~72

F.e.O.M. FINAL APPROACH SPEEDS I I JUL 98

FINAL APPROACH SPEED

[ VAPP ~ VrnHB. WIND FACTOR

Wind factor :
The highest of

- 1/3 of the reported head wind velocity
-Of-

- the gust in full
with a maximum wind factor of 15 kL

R Wind fac10r is added 10 give el<tra margin against turbulence, risk of windshear etc.. ,

FLAPS 30D

Weight VmHB lAS limited by VMCL
(1000 kgj Normal condihons Icing conditions

13 95 95
14 95 95
15 95 97

16 95 100
17 96 104
18 99 107
19 102 110
20 105 114
21 10B 117
22 111 120

22.5 113 122

Weight VmHB lAS limited by VMCl
(1000Ib) Normal conditions Iclng conditions

29 95 95
31 95 95
33 95 97
35 95 100
37 95 104
39 98 106
41 101 109
43 103 112
45 106 115
47 109 118
49 112 121
.- - .. - ._-



-w APPROACH-LANDING 3.08.03

I 200 IP 1
1\R72

F.C.O.M. LANDING DISTANCES I I JUN 97
All

GENERAL
The actua t distance to land an aircraft and com e to a com p~ete stop. is measured from
a porn1 50 ft above the landi ng surface. This poi nl is supposed to be above the
threshold.
The deceleration mean is lhe normal braking system j antiskid being operaHve and bolh
PL at GI (no reverse).
To de1erm~ne 1he required runway tength for landing, apply national operational
regulation.
For information purpose, the actual landing dfstances are given on contamined or wei
runways.

Different cases may be considered:

• Normal Janding - No significant faUure:
Check before departure that available runway length with forecas1ed landing weight
tS at least equal to the required landing length

• Abnormal landing - Significant faiture known before departure Un accordance
with MEl} :
Check before departure that avarlable runway length IS al ~east equal 10 actual
landing distance, taking into accounl performance abatements due 10 farlures and is
rncreased by operat!ona~ regulatory coefficients.

• Abnormal landing - Sign;fu:ant failure resulting from In-fllghl events:
Check before 'anding that availab!e runway length is at least equal to actual ~anding
dislance, laking into account performance abatements due 10 failures.

ACTUAL LANDJNG DISTANCE (M)
NORMAL CONDITIONS - FLAPS 30'"

WElGHT (): WOO kg) 13 14 15 16 17 18 19 20 21 22 22.5

DAY 530 530 530 530 540 550 570 590 610 640 650
R
U WET 690 690 690 690 700 no 760 790 810 840 860N
W

CA
y 0 WATER

N OR
645 680 715 750 790 830 660 900 940 980 1000T SLUSH

C A 1/2 in
0 M
N I
D N
I A COMPACT 690 730 760 600 830 870 900 940 970 1000 1020
T T SNOW
I E
G D
N

B ICE 1020 1070 1120 1170 1230 1280 1340 1390 1450 1500 1530
y



~
APPROAC H-LANDING 3.08.03

I 200 .fP2
1\R72
F.e.a.M. LANDING DISTANCES ] I JUL 00

M ACTUAL LANDING QISTANCE (M)
!CING CONDITIONS - FLAPS 30Cl

WEIGHT 13 14 15 16 17 18 19 20 21 22 22.5
(x lonO kg)

DRY 570 570 570 570 580 600 620 650 670 700 710
R
U

940 960N WET 760 760 770 770 770 810 840 870 900
W
A C
Y 0 WATER

N OR 690 730 760 800 840 890 930 970 1020 1060 1090
Ie T SLUSH

0 A (d/2In}
M

N t
0 N
I A COMPACT 870 1040 1080 1110 1130T T SNOW

750 790 830 910 950 1000

I E
0 0
N B ICE 1100 1160 1220 11280 1350 1410 1480 1540 1610 1670 1700

Y

CORRWION ON LANDING DISTANCE~

Wlnd • dry or wet runway
add 10% per 5 kt tailwind
SLJ bl raet 2 % per 5 kt headwind

Airport elevation

• contaminated runway
add 16 % per 5 kt tailwind
slJbtract 2 % per 5 kt heawind

• dr, or wet runway
ao d 3 % per 1000 ft above sea level

• contaminated runway
add 5 % per 1000 fl above sea level

Effect of reverse~ landing distances are decreased by
• 4 % on dry runway
• 7 % on wet runway

R • 7 % on runway contaminated by water Of slush
• 8% on runway conlamjnaled by compact snow
• 30 % on runway contaminated by ice

G.aution : On contaminated runway, performances without reverser only are to be used for
flight preparation.

Note: Landing on damp runway
A runway is damp when it is nor perfectly dry, but when the water which is on it does
not give a shiny appearance.
For damp runway. we consider no performance Jimitation.



-») APPROACH - LAN 01 NG 3.08.03

An.n
P 3 DOl

F.e.o,M. l.ANDING DISTANCES JUN 95
M

R REQUIRED LANDING DISTANCE
---

R To delermine the required nmway length for landing apply national opera~iona!
R reg ulations ,

CORRECTED LENGTHS TABLE

LENGTH 400 450 500 550 600 650 700 150

CORRECTED 665 750 835 915 1000 1085 1165 1250BY 1/0.6

CORRECTED 570 640 715 785 860 930 1000 1070BY 1/0.1

I

LENGTH 800 850 900 950 1000 I 1050 1100 115D

CORRECTED 1335 1415 1500 1585 1665 1750 1835 1915BY 1/0.6

CORRECTED 1145 1215 1285 1360 1430 I 1500 1570 1645BY 1/0.7 i

LENGTH 1200 1400 1600 1800 2000 2200 2400 2600

CORRECTED 2000 2335 2665 3000 3335 3665 4000 4335BY 1/0.6

CORRECTED 1715 2000 2285 2570 2860 3145 3430 3715BY 1/0.7

LENGTH 2800 3000 3200 3400 3600 3800 4000 4200

CORRECTED 4665 5000 5335 5665 6000 6335 6665 7000BY 1/0.6

CORRECTED 4{]OQ 4285 4570 4860 5145 5430 5715 6000BY 1/0.1



-w APP ROACH-LAN DING 3.08.04

J
USE OF FOS P1 001

1'\R72
F.C.O.M. FOS LANDrNG CHAAT EXAMPLE I I JUL 01

AA

CAUTION

1. FOS results must be verified against the Airplane Flight Manual performance data.
In case of any discrepancYl the AFM performance data shall prevail.

2. 11 is lhe Operator 1s responsibili1y to update this chart in case of any change in runway
or obstacle characteristics or in case of amendment of the AFM performance data.

Exam,RJe:
• Tail wfnd : 5 kt
I Wet runway
• Temperature: 15 c C

The maximum landing weighl (Reguiatory Landing Weight) is 1B483 kg because of the
runway lim itations.
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3.09.01 GENERAL

3.09.02 FLIGHT PR EPARATION
METHOD
NET CEILING
DOWN HILL RULE

R 200 KT lAS DESCENT

3,09.03 IN FLIG HT - PROCE DURE

3.09.10 IN FUGHT - NORMAL DRIFT DOWN DESCENT

3.09.15 IN FLlG HT - ICiNG DR 1FT DOWN DESC ENT

R 3.09.16 IN FLIGHT - 200 KT lAS NORMAL DESENT

R 3.09.17 IN fLIGHT - 200 KT lAS ICING DESCENT

3,09.20 1N FlIG HT - NORMAL CONDITIONS CR UIS E

3.09.25 IN FLIGHT -ICING CONDITIONS CRUISE

R 3.09.30 tN FLlG HT - NO RMAL CO NOITIO NS HOLDING

R 3.09.35 IN FLiG HT - tc ING CO N0ITID NS HOLD ING
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En route sin gle engin e performance have to be considered at two levl:!ls :

• FLIGHT PREPARATION
Net perform ance are used ~ 1.1 % penatty,

A The method, the net ceHings and the down hill rules ~ 0HR and 200 KT lAS) are given
In part 3.09,02,

• IN FliGHT
Gross performance are used (rcal performance with ou t penalli es ~

R The drift down procedure. with or wtthout obstades, is given in part 3.09,03

In hoth cases, operative engine is at MeT power (NP = 100 %~. Air conditionnir1g is ON
above 1GOOO ft, OFF below,

Bofh atmosphertc conditi ons are considered :

• NORMAL CONO IllONS
orift down descent tooles 3.09.10

R 200 KT lAS descent tables 3.09.16
Cruise 1 eng ine tables 3.09.20

R Hold~ny 1 engine tCibles 3. 09. 30

• !CING CONDITIONS
R Drift down descent tab~es 3.09.15
R 200 KT lAS descent tables ' 3.09.17

Cruise 1 engine rabies 3.09.25
R Haiding 1 eng1ne tab~es 3.09,35

Atmospheric icing conditions exist when TAT in flight is at or below roc and v}sible
moisture in (.my form is pr~sent fc10uds l fog with visibility of less than on emile. rai n,
snow, sleet and ice crystals).

Note .. Ail performance data g;vcn for ICING CONDITIONS derive from flight
- -- Wsts measurements performed with ICE SHA PES representative of tho worst

icing CaSf1S cousidered by certification and applicable losses of propeller
efficiency.
Because of the variability of REAL ICING. performance publrshed for icing
conditions must be regarded as operational information on'v.
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NET CEILING
Considering the atmospheric conditions of the day, read your net ceiling on one at the
two following graphs:

• NORMAL CONDITIONS· FLAPS 0

OAT 0 t 3f)OC
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R Ellmpres:

R (0 16750 KG ; lSA .. 20°C =) Net ceiUng : Zp (nc) =15700 ft
R 0 18000 KG ; OAT =-300 C-;;::} Net ceiling: Zp (nc) ~ 17800 f1
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• NET CEILING IN ICING CONDITIONS· FLAPS 15
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R m J s:
R 1 18000 KG ; OAT =-30ve =} Nat Ceiling: Zp{j c} "" 17000 ,.,
R 2 18000 KG ; ISA +20°C => The corresponding QAT is grealer than 5°C, so
A refer 10 the Normal Conditions graph (page 2) : for 18000 KG and ISA+ 20°C, the
A Net Ceiling is : Zp(nc} "'- 13400 ft.

R Transition altitude from Icing to Norma~ Conditions for ISA+20('>C (intersection between
I,..., ...... F'i""'-r"tI.'



-») ONE ENGINE INOPERATIVE 3.09.02

1 500 IP4
1\R72
F.e.a.M. FUGHT PREPARATION I I JUl98

AA

A • DHR EXAMPLES IN lCING CONOntONS

R ~n Icing COnditions, two kinds 01 DHA have 10 be considered:
A - The level off net ceiling corresponds to an OAT less than 5°C: all the descent ;9
R performed in Icing Conditions (Example(~))
R - The level off net ceiling corresponds to an OAT greater than 5Q C : the descent is
A performed in Icing Conditions unUJ OAT = SOC I and in Normal Conditions for OAT

greater
R than 5" C lExamplesCD and0}
R (0 In~lial parame1ers at engine fallure :
R 25000 ft ; Icing Condil ions ~ 18000 kg : OAT = -30°C; No w1nd
R .:. Read the net ceiling on tre Icing Condltions graph [page 31 ~ Zp(ic) ::; !LOaD ft
R The he~ghl above the ceiling is : 25000 - 17000 =8000 ft.
R . ~ Refering to page 6, the dis tance to reach the ceillng of 17000 ft is ~ 200 - 65 = 135 NM.

R 0) lnfllal parameters at engine faHur e ;
R 25000 ft ; leing Co ndil ions; 18000 kg ; tSA t 20e C ; No wind
R f ~. Refering 10 the Icing Cond~1ions graph (page 3), for 1BOoo kg and ISAf20"C, the
R assodated OAT is greater than 5;)C, so read on th,s graph:
A - The leing Condi lions fictil ious Net Ceiling t i. e. : Zp (ic) ::; 12400 ft ;
R - The Uansition a!lilude from Icjng to Normal Conditions for ISAt20Q C (intersection belween
R ISA+20"C line and OAT:;; SoC nne) : ZplDAT 5) ;; 15200 fL
R L~, The level off net ceiling ~s read on the Normal Conditions graph lpage 2) : Zp(nc) ::; 13400 ft,
A a) Delermlne the dis1anc& covered in Icing Conditions using the graph page 6 :
R D(icl = d(25000-12400) - d( 15200-12400) =d112600) - d(2800) = t13 - 42 = 71 NM ;
R b) Delermine the distance covered in Normal Conditions using the graph page 5 :
A DIne) = d(15200-13400) = d(1800) = 230 - 145 =85 NM ;
R cj The lotal dis1ance 10 reach the cejling of 13400 ft is :
R D =D(ic) +D(nc} "" 71 + 85 = t~~NM

R 0 Same example Ihan0, but with weight ~ 16750 kg:
R ",~, Refe-ling to the Icing Conditions graph (page 3), for 16750 kg and ISAt20"C, the

assooa~ed

R OAT is greater than 5" C. So, read on this graph th etrans,ti on aW tude from Icing to Normat
R CondiHons for ISAt20°C : Zp(OAT 51 =15200 ft.
R I~:' On the Normal Conditions graph (page 2), you read a net ceiling Zp(nc) = 15700 ft thaI is
R higher than Zp{OAT 5) = 15200 ft. So, you musl keep as level or. net celli ng Zp(OAT 5) ;:
R 15200 ft, the aircraft being set 10 the Normal Condition configuration (Flaps 0°1 Anti/De-~ng

Off).
R II is prohibited to !lQ....Yp to Zp(nc}.
R L~" The tolal distance to reach [he ceiling of 15200 ft lS delermined u5rng the graph page 6:
R 0 =O(ic) +d(25000 - 15200t ;;; d(9800} = 200 - 55:;: 145 NM.

• CORRECTIONS ON GEOMETRICAL ALTITUDE
To lake into account the actual atmospheric conditions (pressure, temperalure}, refer 10 the
operating data 3.01 chapter,
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DOWN HILL nUll

Single engine net ceiling being computed, tollowing graphs give net descent flight path
down to this ceiling with the LO BANK speed VmLB associated to the day condittons
(flaps 0° normal conditions or flaps 15<;> icing conditions}.

NORMAL CONDITIONS
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Examples:
Height above cei ~ing =7000 ft
No wind
Distance to reach the ceiling = 230 - 75; 155 Nm

R Height above ceill ng '" 5000 ft
R Wind,,= -BO kt (headwInd)

Ois1a nee to reach the eel ~ing ---; 130 - 55 =0 75 Nm.
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IcrnG. .C ON 01110 NS

250,150. 2ro
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Examples:

Height above ceili ng ::;; 9000 ft
No wind
Distance to reach the ceihng = 200 - 60 :;;; 140 Nm

Heighl above ceiling", 5000 ft
R Wind:: -40 kl (headw~nd)

Dislance to reach (he cei ling ~ 150 - 70 == 80 Nm,
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200 KT IA~DESCENT

It the particu'ar case where no obstacle is limiting, the hereafter graphs give the nel
descent flight path down to the selected level at 200 kt lAS with Haps 0°.

NET DESCENT FLIGHT PATH - NORMAL CONDITIONS
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.e..aoCEDURE

• IF OBSTACLE PROBLEM EXiSTS

In order to maintain the highest level possible, the drift down procedure shouid be
used:

•
R •
R •

•

MeT on operative engine
Deci sion related to decision points.
Deceleration tn 11 ight level down to drift down speed which then wi1! be maintained
PAS mode}.

In normal conditions VmLBO
In icing cond~tjons VmLB 15 (flaps 15 wiH be selected when be~ow VFE)

LO BANK mode selectlon

- If j having reached drift down cemng altitude, obstacte p'oblem persists, the drift
down procedure is continued to make an ascending cruise.

- If, after drift down 1 obstacles are cleared, the subsequent cruise will be performed
using maximum conHnuous thrust on the remaining engine and the cruise 1 engine
tabres.
Hpossible, the fl1ght levels 70/80 are recommended to optimize the cruise speed.

fY..Q.re.: A particular attention will be payed to the fuel balance. When the dissymm elry
reaches 100 kg (220 Jb), the use of the fuel crossfeed is recommended to
balance the wings.

.$ CAll.. ATe FOR DESCENT ClE I\~ANCE.

CF=iUISE

---_....----------------

IF OBSl ACLE PROBLEr.1 '::'XST S
CDNTlt.!Uf [lRln DOWN PROCEl)UI~!::

--.._-----
~~-

I 51:. 1 fl'E:.M.A~NiNG t:.1\j(].~L A' Me i

2 [![I"'CRE THE DECISION POIN 1 . 1 :..m"l SACt<
AFlEA THI:. DCClsrCN POINT. MAlNlA!N rlt.AUING un DIVE-AT

3 SLOW [lOWN TO ~JHII J nOl:...N 5PC L.:<J IN rLiGIn U:VE:...

U'JC\f>,[
F,AIL;JRE

IF "'IlO OBST..iI"CU: PROBU:.I'1(· t;xlSrs .
Ar::cr I rnA1 f TO C'=;;UISE SPEED

r.
c,
,-,
o

R
R
A
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R • If no obstacle problem ex tsts

R Drift down procedure is not necessary. A descent at maximum contlnuous power will
R be performed at 200 kt lAS. When the vertical speed slows down to 500ft/mn mai n1ain
R 1his value by increastng the speed.
R Aircraft wiU be level ~ed when reach ing lhe chosen cruise altitude.
R When possible, FL70/80 is recom mended in order to op1 imize the speed.

A Use 200 kt lAS descent tables (3.09. t 6 or 17) and 1 engine crujse tables (3.09.20 or
A 25).

R
A
A
R
R
A
R
R
R :';
A ;
R .,.

,~

R ••
cc.

R ...
....,

R ;.
,

R ~

R ~
<.::
~

ENG1NE
FAILURE

1. SET AEMAIN~NG ENGINE AT MeT
2. CALL ATe FOR DESCENT CLEARANCE
3. DESCENT AT 200 KT lAS UNTil V7-S00 ft/mn
4. DESCENT AT 5,00 ft/mn

'--_~ C_R_U_IS_E_~ ~~

A Na(fl: A special attention should be paid to the fuel unbalance.
A It is recommended to balance the tanks using the fuel crossfeed when the
A dissymmetry reaches 100 kg (0' 200 /bs).
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DAlE! DOWN DESCENT TABLE~

METHOD OF USE

Choose in lhe next pages, the table corresponding 10 atmospheric conditions (norma~ or
icing, ~ ISA),

R Select aircraft weight and flight level when failure occurs.

R Example: 21000 kg, FL 240

INIT. GW INITIAL FLIGHT LEVEL
(1000 KG) 160 180 200 220 240 250

105 37.4 165 58.1 193 67,2 218 75.5 232 19.8 239 81.9
21 138 237 138 360 138 410 138 455 136 475 138 485

15300 15500 15500 15600 15600 15600

R Values 10 be used as example only.

R The table gives drift down ceiling {15600 ft) and atr distance to cover 10 reach th'lS altilude
(232 Nm).

R It is also poss;ble to deternine air distance to cover 10 reach an intermediate level.
From FL 240 down 10 FL 200, Air Dist "" 232 - 193"" 39 Nm

The Qrou nd distance corresponding to the ai r distance according to the wind value is
given in the chart hereafter:

Air Dislance Wind (kt)
Nm

- 80 - 40 0 40 80

10 5 B to 12 15
20 11 15 20 25 29

30 16 23 30 37 44
40 21 31 40 49 59
50 26 38 50 62 74
60 32 46 6fl 74 88
70 37 54 70 86 103
80 42 61 aD 99 118
90 48 69 90 111 132

100 53 76 100 124 147

R ~..oMPUTATtQN ASSUMPTIQNS IN ICtNG.cONDiTIONS

R The drift down tables are computed with flaps 15° and lee accretion above icing attitude
R {TAT ~ rc} and with flaps 0° without ice accretion below iciflg altitude {TAT > 7')C}.
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DRIFT DOWN DESCENT
GROSS FLIGHT PATH AT DRIFT DOWN SPEED
AIR CONDITIONING ON
1 ENGINE AT MeT (NP"'100%) NORMAL CONDITIONS
FLAPS 0 rSA-10

INIT. GW INITIAL FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

39 13.7 141 48.B 177 60.9 199 67.9 217 73.5 225 76.2

22 t39 99 139 345 139 423 139 465 139 497 139 512
15900 16200 16300 16300 16400 16400

94 32.8 155 53.6 190 65.3 208 71.0 215 73.2

21 135 224 136 359 136 430 136 461 136 472

17400 17600 17700 17700 17700

117 40.8 165 56.9 I 194 66.5 202 69.2

20
I

132 264 132 360 132 415 132 429
18900 19000 19100 19100

134 467 I 173 59.7 185 63.8

19 129 285 ! 129 357 129 378

20400 20600 20600

49 17.3
I

138 47.9 158 54.7

18 125 102 I
125 275 125 311

21800 22100 22100

78 27.2 120 41.9

17 121 150 122 22.8

23600 23700

16

15

14

13

DISTANCE (NM) TIME (MN)
INlllAl SPEED {KT} FUEL (KG)
LEVEL OFF (FT}



·_. - . - - - -

-W ONE ENGINE ~NOPERATIVE 3.09.10

NOR MAL DRIFT DOWN DESCENT I 500 lP2
1\R12
F.e.D.M. IN FLIGHT f I JUN 97

~

DRIFT DOWN DESCENT

GROSS FUGHT PATH AT DRIFT DOWN SPEED
AIR CONDITIONING ON
1 ENGINE AT MeT (NP=100%) NORMAL CONDITIONS
FLAPS 0 ISA

INIT:' GW INlTtAL FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

123 42.9 171 59.1 198 68.0 216 73.5 233 78.8 240 80.8
139 309 139 418 139 473 139 505 139 534 139 544

22 14600 14900 15000 15100 15100 15100

40 14.0 142 49.5 183 63.2 203 69.4 221 75.0 233 78,9
135 98 135 338 136 423 136 458 136 488 136 511

21 15900 ':=6200 16300 16400 16400 16400

92 32.4 157 54.5 191 65.9 212 72.5 222 75.7

132 213 132 351 132 419 132 454 132 471
20 17400 17700 17700 17800 17800

116 40.5 165 57.2 192 66.1 204 70.0

129 252 '29 349 129 396 129 416
19 19000 19200 19300 19300

124 43.3 165 57.1 179 61.8
125 254 125 328 125 352

18 20700 20800 20900

131 45.6 155 53.7
121 251 122 292

17 22400 22500

38 13.5 110 38.3

118 72 118 200
16 23900 24100

15

14

13
DISTANCE (NM) TIME (MN~
INITlAL SPEED (KT) FUEL {KG
LEVEL OFF (FT)



-») ONE ENGINE INOPERATIVE 3.09.10

NORMAL DRIFT DOWN DESCENT I 500 IP3
1\R72

F.e.O.M. IN FLIGHT I I JUN 97
AA

DRIFT DOWN DESCENT

GROSS FLIGHT PATH AT DRIFT DOWN SPEED
AIR CONDIT'ONING ON
1 ENGINE AT MeT (NP=100%) NORMAL CONDITIONS
FLAPS 0 ISA+10

INIT. GW INITIAL FLIGHT lEVEL
(1000KG) 160 180 200 220 240 250

169 59.0 202 69.9 223 76.6 239 81.4 259 87.5 263 BB.7

22
139 423 1:39 493 139 533 139 559 139 594 139 598
13300 134()O 13500 13500 13600 13600

133 46.7 180 62.6 211 72.9 232 79.3 244 82.9 252 85.4

21
135 324 135 426 136 469 136 525 136 541 136 554
14700 '4800 14900 15000 15000 15000
41 14.5 146 51.1 1BB 65.3 211 72.6 230 78.4 238 80.9

20
132 97 132 336 132 421 132 461 132 491 132 504
15900 16300 16400 16500 16500 16500

82 28.7 157 54.7 189 65.3 215 73.7 223 76.3

19
129 182 129 340 129 398 129 443 129 455
17600 17800 17900 18000 18000

102 35.9 161 56.1 190 65.4 203 69.8

18
125 215 125 328 125 376 125 399
19300 19500 19600 19600

111 39.0 162 56.3 177 61.3

17
121 219 121 310 122 335
21100 21200 21300

119 41.7 146 50.8

16
118 220 118 265
22900 22900

71 24.7

15
114 124
24600

14

13
DISTANCE (NM) TIME (MN)
INITIAL SPEED (KT) FUEL (KG)
LEVEL OFF (FT)



-») ONE ENGINE INOPERATIVE 3.09.10

NO RMAL DRIFT DOWN DESCENT I 500 IP4
An 72
f.e.O.M. IN FLIGHT l I JUN 97

M

DRIFT DOWN DESCENT

GROSS FLIGHT PATH AT DRIFT DOWN SPEED
AJR CONDITIONING ON
1 ENGINE AT MeT (NP:=100%) NORMAL CONDITIONS
FLAPS 0 ISA+20

INIT. GW INlTIAL FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

196 68.2 222 76.6 239 82.0 255 86.8 271 91.6 274 92.5

22
139 489 139 541 139 571 139 597 139 623 139 625
12000 12100 12100 12200 12200 12200

174 60.8 201 69.9 227 78.4 243 83.2 259 88.0 263 89.0

21
135 421 135 475 136 526 136 550 136 575 136 577
13300 13400 13500 13500 13600 13600

134 47,2 179 62.7 207 72.0 230 79.3 247 84.3 254 86.4

20
132 315 132 410 132 463 132 503 132 528 132 538
14700 14800 14900 15000 15000 15000
41 14.6 148 52.0 189 65.9 214 74.1 236 81.3 245 84.0

19
129 94 129 327 129 407 129 451 129 488 129 501
1590D 16200 16400 16400 16500 16500

71 25.3 156 54.9 193 67.1 219 75.7 227 78.1

18
125 153 125 325 125 391 125 435 125 445
17600 17900 18000 18100 18100

92 32.4 165 57.7 196 67.9 209 72.2

17
121 185 121 323 121 373 122 394
19500 19700 19900 19900

92 32.5 161 56.0 178 61.9

16
U8 175 118 295 118 323
21500 21700 21BOO

96 33.7 134 46.7

15
114 170 114 233
23400 23500

14

13
DISTANCE (NM) TIME (MN)
INlTIAL SPEED (KT) FUEL (KG)
LEVEL OFF (FT)



-w ONE ENGINE INOPERATIVE 3.09.15

ICING DRIFT DOWN DESCENT I 500 IP 1
1'R72
Ee.O.M. IN FLIGHT I I JUN 97

M

DRIFT DOWN DESCENT

GROSS FLIGHT PATH AT DRIFT DOWN SPEED
AIR CONDITIONING ON
1 ENGINE AT MeT (NP=100%) ICING CONDITIONS
FLAPS 15 ISA-10

INIl: GW INITIAL FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

103 38,4 151 56.2 173 63.7 193 70.6 207 75.0 213 77.0

22
131 284 131 406 131 453 131 494 131 519 131 529
15000 15200 15300 15300 15300 15400

122 45.5 157 58.2 182 67.0 198 72.4 205 74.7

21
127 317 127 398 128 452 128 481 128 493
16400 16600 16600 16700 16700
56 21.1 133 49.8 163 60.4 185 67.8 192 70.2

20
124 142 124 326 124 391 124 433 124 445
17700 18000 18100 18100 18200

85 31.8 141 52.5 167 61.7 181 66.6

19
121 203 121 328 121 378 121 406
19400 19600 19700 19700

97 36.5 143 53.0 157 58.0

18
117 219 117 312 117 339
21100 21300 21300

105 39.3 130 48.4

17
114 222 114 271
22900 23000

71 26.8

16
110 144
24600

15

14

13
DISTANCE (NM) TIME (MN)
INHIAL SPEED (KT) FUEL (KG)
LEVEL OFF (FT)



-») ONE ENGtNE INOPERATIVE 3.09.15

ICING DRIFT DOWN DESCENT I 500 IP2
.l\R72

F.e.D.M. IN FLIGHT ~ I DEC 97

DRIFT DOWN OESCENT

GROSS FLIGHT PATH AT DRIFT DOWN SPEED
AIR CONDITIONING ON
1 ENGINE AT MeT (N P= 100%) ICING CONDITIONS
FLAPS 15 ISA

tNIT. GW INITIAL FLIGHT LEVEL
(1000KG) 160 lBO 200 220 240 250

140 52.3 172 63.5 192 70.7 208 75.7 220 79.8 231 83.4

22
131 385 131 459 131 503 131 532 131 553 131 575
13800 13900 14000 14000 14000 14100

104 38.9 152 56.6 178 65.8 197 72.2 213 77.6 219 79.6

21
127 277 127 394 127 451 128 488 128 517 128 527
15000 15200 15300 15300 15400 15400

121 45.4 158 58.6 183 67.5 200 73.0 207 75.4

20
124 305 124 387 124 438 124 468 124 479
16600 16700 16800 16800 16800

39 14.7 130 48.5 163 60.5 187 69.0 196 71.9

19
121 96 121 308 121 378 121 424 121 439
17800 18200 18300 18400 18400

60 22.4 137 51.0 167 61.B 179 66.1

18
117 138 117 307 117 365 117 387
19600 19900 20000 20000

83 31.1 138 51.3 154 56.9

17
114 180 114 290 114 318
21400 21600 21700

94 35.1 124 46.4

16
110 190 110 249
23200 23300

34 13.0

15
106 67
24900

14

13
DISTANCE (NM) TIME (MN)
INITIAL SPEED (KT) FUEL (KG)
LEVEL OFF (FT)



-w ONE ENGINE INOPERATIVE 3.09.15

ICING DRIFT DOWN DESCENT I 500 IP3
An 72
F.e.a.M. IN FLIGHT I I JUN 97

I.JI

DRIFT DOWN DESCENT

GROSS FLIGHT PATH AT DRIFT DOWN SPEED
AIR CONDiTIONING ON
1 ENGINE AT MeT (NP=100%) ICING CONDITIONS
FLAPS 15 fSA+10

INn: GW INITIAL fLIGHT LEVEL

(1 000KG} 160 180 200 220 240 250

170 63.4 196 72.4 216 79.6 231 84.4 241 87.4 247 89.1

22
131 465 131 522 131 566 131 593 131 606 131 615
12300 12400 12500 12500 12500 12500

150 56.5 184 68,4 204 75.5 221 81.2 235 85.7 243 8BA

21
127 399 127 476 127 517 128 549 128 572 128 S87
13700 13800 13800 13900 13900 13900

105 39.5 157 58.6 183 67.8 206 75.7 218 79.6 227 82.7

20
124 270 124 393 124 447 124 493 124 511 124 527
15100 15300 15400 15400 15500 15500

113 42.5 157 58.4 184 68.1 202 74.1 211 77.2

19
121 275 121 371 121 426 121 456 121 472
16800 17000 17000 17100 17100

124 46.4 162 60.3 187 69.1 197 72.3

18
117 284 117 362 117 408 117 423
18500 18600 16700 18700
30 11.2 129 48.4 164 60,9 178 65.6

17
114 66 114 279 114 345 114 368
19900 20300 20400 20400

46 17.5 132 49.2 150 55.9

16
110 97 110 266 110 299
21 BOO 22100 22200

55 20.8 108 40.4

15
106 108 106 207
23700 23900

14

13
DISTANCE (NM) TlME (MN)
INITIAL SPEED (KT) FUEL (KG)
LEVE L OFF (FT)



-») ONE ENGINE INOPERATIVE 3.09.15

ICING DRtFT DOWN DESCENT ] 500 ~P4
XR72

EC.O.M. IN FLIGHT l I JUL 98
M

A
R
A
A
A
R
A
A
A
A
A
A
R
A
R
A
R
A
A
R
R
R
R
R
R
R
R
A
R
R
R
A
A
A
A
A
A
R
A
R

DRIFT DOWN DESCENT

GROSS FLIGHT PATH AT DRIFT DOWN SPEED
AIR CONDITIONJNG ON
1 ENGINE AT MeT (NP=1000k) ICING CONDITIONS
FLAPS 15/0 ISA+20

INn: GW INiTIAL FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

191 66.7 211 73.8 224 78.0 239 82.7 250 86.1 254 87.4

22
130 478 ;30 522 131 543 131 569 131 585 131 590

12000 12100 12200 12300 12300 12400

164 57.6 ~84 64.9 199 70.1 214 75.1 226 78.8 229 79.6

21
127 399 -:27 442 127 470 127 496 127 514 128 515

13400 13500 13600 13700 13800 t3BOO

99 35.4 121 43.6 135 48.3 142 50.7 144 50.8 147 51.7

20
124 236 124 285 124 309 124 317 124 311 124 313

14600 14800 15000 15000 15100 15100

101 38.2 ~53 57.6 183 68.3 204 75.5 221 81.0 230 84.1

19
121 251 ~21 371 121 432 121 471 121 498 121 514

15200 15400 15500 15500 15600 15600

113 42.7 160 60.0 191 71.0 209 77.1 217 79.8

18
117 264 117 364 117 425 117 454 117 467

16900 17100 17200 17200 17200

123 46.5 169 63.4 198 73.6 205 75.8

17
114 272 114 364 114 416 114 425

16700 18900 19000 19000

123 46.1 163 60.9 177 65.5

16
110 254 110 329 110 351

20700 20900 20900
120 45.1 142 53,0

15
106 233 106 271

22700 22800

79 29.7

14
100 145

24500

13
OfSTANCE (NM) TIME (MN)
lNITIAl SPEE0 (KT) FUEL (KG)
lEVEL OFF {FT)



-») ONE ENGINE fNOPERATNE 3.09.16

200KT lAS NORMAL DESCENT IP 1 500
1\R72
f.e.D.M. IN FLIGHT t I JUN 97

DESCENT 1 ENGINE
200KT(fAS) and VZ NOT LESS THAN 500 FT1MN
ISA-10 (.C)
CLEAN CONFIGURATION
AIR COND FLOW~NORM

ANTI/DE ICING:OFF

WEIGHT (1 OOOKG)

FL 14 15 16 17 18 19 20 21

28 223 29 226 29 228 29 229 29 230 29 230 29 230 29 230
250 117 63 119 63 120 63 121 63 121 63 122 63 122 63 122 63

27 213 27 216 27 218 27 21B 27 219 27 219 27 219 27 218

230 109 67 111 67 112 61 113 67 113 67 113 67 113 67 113 67

25 201 25 203 25 204 25 205 25 205 25 205 25 205 25 204

210 101 71 102 71 103 71 103 71 103 71 103 71 103 71 103 71

22 186 23 181 23 188 23 188 23 188 23 188 23 188 23 187

190 91 75 92 75 92 75 93 75 93 75 93 75 92 75 92 75

20 166 20 166 20 167 20 166 20 166 20 166 20 166 20 165

170 79 79 80 79 80 79 80 79 80 79 80 79 80 79 79 79

16 137 16 137 16 137 16 137 16 137 16 137 16 137 16 137

150 64 84 64 84 64 84 65 84 65 84 65 84 65 84 6484
12 104 12 104 12 104 12 104 12 104 12 104 12 104 12 104

130 48 90 48 90 48 90 48 90 48 90 48 90 48 90 48 90

8 69 8 69 8 69 8 69 8 69 8 69 8 69 8 69
110 32 91 32 91 32 91 32 91 32 91 32 91 32 91 32 91

4 35 4 35 4 35 4 35 4 35 4 35 4 35 4 35

90 16 91 16 91 16 91 16 91 16 91 16 91 16 91 16 91

2 17 2 17 2 17 2 17 2 17 2 17 2 17 2 17
80 8 91 8 91 8 91 8 91 8 91 8 91 8 91 8 91

o 0 o 0 o 0 0 0 o 0 o 0 0 0 o 0
70 o 91 o 91 o 91 o 91 o 91 o 91 o 91 o 91

FROM 200 KT TIME FUEL
(MIN) (KG)
OI$T TORQUE
(NM) (%)



») ONE ENGtNE INOPERATIVE 3.09.16

200KT lAS NORMAL DESCENT P2 500Ann
F.e.D.M. IN FUGHT I f JUN 97

AA

DESCENT 1 ENGINE
200KT(lAS) and VZ Nor lESS THAN 500 FT1MN
ISA
CLEAN CONFIGURATION
AIR COND FLOW:NORM
ANTI/OE ICI NG: OFF

WEIGHT (1000KG)

FL 14 15 16 17 18 19 20 21

27 207 27 210 27 213 28 214 28 215 28 216 28 216 28 216
250 111 60 113 60 115 60 116 60 117 60 117 60 117 60 118 60

25 198 25 201 26 203 26 204 26 205 26 205 26 205 26 205
230 104 64 106 64 107 64 108 64 109 64 109 64 109 64 109 64

23 187 24 190 24 191 24 192 24 193 24 193 24 193 24 193
210 96 67 97 67 99 67 99 67 100 67 100 67 100 67 99 67

21 174 22 176 22 177 22 177 22 178 22 178 22 177 22 177

190 87 71 88 71 89 71 89 71 89 71 89 71 89 71 89 71
19 157 19 158 19 159 19 159 19 159 19 159 19 159 19 158

170 77 76 77 76 78 76 78 76 78 76 78 76 78 76 77 76

16 135 16 135 16 135 16 135 16 135 16 135 16 134 16 134

150 64 80 64 80 64 80 64 80 64 80 64 80 64 80 64 80

12 104 12 104 12 104 12 104 12 104 12 104 12 104 12 104
130 48 85 48 85 48 85 48 85 48 85 48 85 48 85 48 85

8 70 8 70 8 70 8 70 8 70 B 70 8 70 8 70

110 32 90 32 90 32 90 32 90 32 90 32 90 32 90 32 90

4 35 4 35 4 35 4 35 4 35 4 35 4 35 4 35

90 16 91 16 91 16 91 16 91 16 91 16 91 16 91 16 91

2 18 2 18 2 18 2 18 2 18 2 18 2 18 2 18

80 8 91 8 91 8 91 8 91 8 91 8 91 8 91 8 91

o 0 o 0 o 0 o 0 o 0 o 0 o 0 o 0
70 o 91 o 91 o 91 o 91 o 91 o 91 o 91 o 91

FROM 200 KT TIME FUEL
(MIN) (KG)
DtST TORQUE
(NM) (%)



-t») ONE ENG~NE INOPERATIVE 3.09.16

200KT lAS NORMAL DESCENT P3 500
1J:f72

F.e.O.M. IN FUGHT JUN 97
M

DESCENT 1 ENGINE
200KT(IAS) and VZ NOT LESS THAN 500 FT/MN
ISA+ 10~.C)
CLEAN ONFIGURATION
AIR COND FLOW:NORM
ANTtIDE IeING:OFF

WEIG HT (1000KG)

FL 14 '5 16 17 18 19 20 21

25 188 25 191 26 195 26 196 26 197 26 198 27 199 27 199

250 105 57 107 57 109 57 111 57 111 57 112 57 112 57 113 57

23 180 24 183 24 186 24 187 25 188 25 189 25 189 25 189

230 98 61 100 61 102 61 103 61 103 61 104 61 104 61 104 61

22 170 22 173 22 175 23 176 23 177 23 177 23 178 23 178

210 90 64 92 64 93 64 94 64 95 64 95 64 95 64 95 64

20 158 20 161 20 163 21 163 21 164 21 164 21 164 21 164

190 82 68 83 68 84 68 85 68 85 68 85 68 85 68 85 68

18 144 18 14& 18 147 18 148 18 148 18 148 18 148 18 148

170 72 71 73 71 74 71 74 71 74 71 74 71 74 71 74 71

15 126 15 121 15 128 15 128 15 128 15 128 15 128 15 127

150 61 75 62 75 62 75 62 75 62 75 62 75 62 75 62 75

12 102 12 102 12 102 12 102 12 102 12 102 12 102 12 102

130 48 80 48 80 48 80 48 80 48 80 48 80 48 80 48 80

B 70 8 70 8 70 8 70 8 70 8 70 8 70 8 70

110 32 85 32 85 32 85 32 85 32 85 32 85 32 85 32 85

4 36 4 36 4 36 4 36 4 36 4 36 4 36 4 36

90 16 90 16 90 16 90 16 90 16 90 16 90 16 90 16 90
2 18 2 18 2 18 2 18 2 18 2 18 2 18 2 18

80 8 91 B 91 8 91 8 91 8 91 8 91 8 91 8 91

0 0 0 0 o 0 o 0 0 0 0 0 0 0 o 0
70 o 91 o 91 o 91 o 91 o 91 o 91 o 91 o 91

FROM 200 KT Tt ME FUEL
(MIN) (KG)
DIST TORQUE
(NM) (°10)



-») ONE ENGINE INOPERATIVE 3.09.16

200KT lAS NORMAL DESCENT
J

P4 500
1\P.72
F.e.O.M. tN FUGHT I I JUN 97

AA

DESCENT 1 ENGINE
200KT(IAS) and VZ NOT LESS THAN 500 FT/MN
ISA+20 (.C)
CLEAN CONF~GURATION

AIR COND FLOW:NORM
ANTI/DE fCING~OFF

WEIGHT (1000KG)

FL 14 15 16 17 18 19 20 21

23 166 24 170 24 174 25 176 25 178 25 179 25 179 25 180

250 98 54 101 54 103 54 105 54 106 54 107 54 107 54 108 54
22 159 22 163 23 166 23 168 23 169 23 170 23 171 23 171

230 91 57 93 57 96 57 97 57 98 57 98 57 99 57 99 57

20 150 21 154 21 157 21 158 21 159 22 160 22 160 22 160
210 84 60 86 60 88 60 89 60 89 60 90 60 90 60 9060

18 140 19 143 19 145 19 147 19 147 20 148 20 148 20 148
190 76 64 78 64 19 64 80 64 80 64 81 64 81 64 81 64

16 128 17 130 17 132 17 133 17 133 17 133 17 133 17 133

170 67 68 68 68 70 68 70 68 70 68 71 68 70 68 70 68
14 112 14 114 15 115 15 116 15 116 15 116 15 116 15 116

150 57 72 58 72 59 72 59 72 59 72 59 72 59 72 59 72

11 92 12 93 12 94 12 94 12 94 12 94 12 94 12 93

130 45 76 46 76 46 76 47 76 46 76 46 76 46 76 46 76
8 66 8 66 8 66 8 66 8 66 8 66 8 66 B 66

110 31 79 31 79 32 79 32 79 32 79 31 79 31 79 31 79

4 34 4 34 4 34 4 34 4 34 4 34 4 34 4 34
90 16 82 16 82 16 82 16 82 16 82 16 82 16 82 16 82

2 17 2 17 2 17 2 17 2 17 2 17 2 17 2 17

80 8 84 8 84 B 84 8 84 8 84 8 84 8 84 B 84
o 0 o 0 0 0 o 0 o 0 o 0 0 0 o 0

70 o 86 0 86 o 86 o 86 o 86 o 86 o 86 o 85

FROM 200 KT TIME FUEL
{MIN) (KG)
DIST TORQUE
(NM) (~o)



-w ONE ENGtNE INOPERATIVE 3.09.17

200KT lAS ICING DESCENT I 500 Ip 1
J\:R72

F.e.O.M. IN FUGHT ~ ~ DEC 97
M.

DESCENT 1 ENGINE
200KT(IA~ and VZ NOT LESS THAN 500 FT/MN
ISA-10 (6 )
CLEAN CONFIGURATION
AIR COND FLOW:NOAM
ANTt/DE IeING:ON

WEJGHT (1000KG)

FL 14 15 16 17 18 ~9 20 22

27 212 27 216 27 218 28 219 28 220 28 220 28 220 28 220
250 109 63 111 63 113 63 113 63 114 63 114 63 115 63 114 63

25 203 26 206 26 208 26 209 26 209 26 209 26 210 26 209

230 102 67 104 67 105 67 106 67 106 67 106 67 106 67 106 67

23 192 24 194 24 196 24 196 24 197 24 197 24 197 24 196

210 94 71 96 71 97 71 97 71 97 71 97 71 97 71 97 71

21 178 22 180 22 181 22 181 22 181 22 181 22 181 22 180
190 86 75 87 75 87 75 88 75 88 75 88 75 87 75 87 75

19 161 19 162 19 162 19 162 19 162 19 162 19 162 19 161

170 75 79 76 79 77 79 77 79 77 79 76 79 76 79 76 79

16 136 16 137 16 137 16 137 16 137 16 137 16 136 16 136
150 63 84 63 84 63 84 63 84 63 84 63 84 63 84 62 84

12 104 12 104 12 104 12 104 12 104 12 104 12 104 12 104

130 47 90 47 90 47 90 47 90 47 90 47 90 47 90 47 89

8 69 8 69 8 69 8 09 8 69 8 69 8 69 8 69

110 31 91 31 91 31 91 31 91 31 91 31 91 31 91 31 91

4 35 4 35 4 35 4 35 4 35 4 35 4 35 4 35

90 15 91 1S 91 15 91 15 91 15 91 15 91 15 91 15 91

2 17 2 17 2 17 2 17 2 17 2 17 2 17 2 17

80 8 91 8 91 8 91 8 91 8 91 8 91 8 91 8 91

0 0 0 0 o 0 0 0 0 0 o 0 o 0 o 0

70 o 91 o 91 o 91 o 91 o 91 o 91 o 91 o 91

FROM 200 KT Tl M E FUEL
(MtN) (KG)
DIST TORQUE
(NM) (%)



-») ONE ENGINE tNOPERATtVE 3.09.17

200KT lAS ICING DESCENT P2 500
1\R72
F.e.O.M. IN FLIGHT I f DEC 97

/iA

DESCENT 1 ENGINE
200KT(IAS) and VZ NOT LESS THAN 500 FT/MN
ISA
CLEAN CONFIGURATION
AIR COND FLOW:NORM
ANTI/DE ICING:ON

WEIGHT (1000KG)

FL 14 15 16 17 18 19 20 22
25 195 26 199 26 202 26 203 26 204 26 205 27 206 27 206

250 103 60 106 60 108 60 109 60 109 60 110 60 110 60 110 60

24 187 24 191 24 193 25 194 25 195 25 195 25 196 2S 196
230 97 64 99 64 100 64 101 64 102 64 102 64 102 64 102 64

22 177 22 180 23 182 23 183 23 184 23 184 23 184 23 184
210 89 67 91 67 92 67 93 67 93 67 94 67 94 67 93 67

20 165 21 168 21 169 21 170 21 170 21 170 21 170 21 169

190 81 71 83 71 84 71 84 71 84 71 84 71 84 71 84 71

18 150 18 152 18 153 18 153 18 153 18 153 18 153 18 152

170 72 76 73 76 74 76 74 76 74 76 74 76 74 76 73 76

15 131 16 132 16 132 16 132 16 132 16 132 16 132 15 131
150 61 80 62 80 62 80 62 80 62 80 62 80 62 80 61 80

12 104 12 104 12 104 12 104 12 104 12 104 12 104 12 103

130 47 85 47 85 47 85 47 85 47 85 47 85 47 85 47 85
8 70 8 70 8 70 8 70 8 70 8 70 8 70 8 70

110 31 89 31 89 31 89 31 89 31 89 31 89 31 89 31 89
4 35 4 35 4 35 4 35 4 35 4 35 4 35 4 35

90 15 91 16 91 16 91 16 91 16 91 16 91 16 91 16 91

2 18 2 18 2 18 2 18 2 18 2 18 2 18 2 18
80 8 91 8 91 8 91 8 91 8 91 8 91 8 91 8 91

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
70 o 91 o 91 o 91 o 91 o 91 o 91 o 91 o 91

FROM 200 KT TIME FUEL
(MIN) (KG)
DIST TORQUE
(NM) (%)



-») ONE ENGtNE INOPERATIVE 3.09.17

200KT lAS ~CING DESCENT tP3 500
1\R72

F.C.O.M. IN FLIGHT } I DEC 97
I\A

DESCENT 1 ENGINE
200KT(lAS) and VZ NOT LESS THAN 500 FT1MN
ISA+ 10 (.C)
CLEAN CONFIGURATION
AIR COND FLOW:NORM
ANTliD E ICING:ON

WEIGHT (1000KG)

FL 14 15 16 17 18 19 20 22

21 153 21 159 22 163 23 172 23 174 24 176 24 178 24 180

250 88 57 91 57 94 57 99 57 100 57 101 57 102 57 103 57

19 145 20 151 20 155 21 164 22 166 22 167 22 169 22 170

230 81 61 84 61 87 61 91 61 92 61 93 61 94 61 95 61

18 136 18 142 19 145 20 153 20 155 20 157 20 156 21 159
210 74 64 n 64 79 64 83 64 84 64 85 64 86 64 86 64

16 126 17 130 17 134 18 142 18 143 18 144 18 145 18 146
190 66 68 69 68 71 68 75 68 75 68 76 68 77 68 77 68

14 113 15 117 15 120 16 127 16 128 16 129 16 130 16 131

170 58 71 60 71 61 71 65 71 66 71 66 71 67 71 67 71

12 97 12 100 12 102 13 110 13 111 13 111 14 112 14 112

150 48 75 50 75 51 75 55 75 55 75 55 75 56 75 56 75

9 76 9 78 9 80 10 87 10 88 10 88 11 89 11 90

130 37 80 38 80 39 80 42 80 42 80 43 80 43 80 43 80

5 47 6 48 6 50 7 57 7 58 7 58 7 59 7 60

110 22 84 23 85 24 84 27 84 27 84 28 84 28 84 29 85

3 24 3 25 3 26 4 32 4 33 4 33 4 33 4 34

90 11 91 11 91 12 91 15 91 15 91 15 91 15 91 16 91

2 15 2 16 2 17 2 18 2 18 2 18 2 18 2 18

80 7 91 7 91 7 91 8 91 8 91 8 91 8 91 8 91

o 0 o 0 0 0 o 0 o 0 o 0 0 0 0 0

70 o 91 o 91 o 91 o 91 o 91 o 91 o 91 o 91

FROM 200 KT TtME FUEL
(MIN) (KG)
DiST TORQUE
(NM) (%)



-») ONE ENGINE INOPERATIVE 3.09.17

200KT lAS iCING DESCENT P4 500
1':R72

F.C.O.M. IN FliGHT I t DEC 97
AA

DESCENT 1 ENGINE
200KTOA~ and VZ NOT LESS THAN 500 FT/MN
ISA+20 (. )
CLEAN CONFIGURATION
AIR COND FLOW~NORM

ANTI/DE IeING:ON

WEIGHT (1000KG)

FL 14 15 16 17 18 19 20 22

22 162 23 166 23 170 24 172 24 173 24 174 24 175 25 176

250 94 54 97 54 100 54 101 54 102 54 103 54 104 54 105 54
21 155 22 159 22 162 22 164 23 165 23 166 23 167 23 167

230 88 57 91 57 93 57 94 57 95 57 ~ 57 96 57 96 57
20 147 20 150 21 153 21 155 21 156 21 157 21 157 21 157

210 81 60 84 60 85 60 86 60 87 60 87 60 88 60 88 60
18 138 18 140 19 143 19 144 19 145 19 145 19 146 19 146

190 74 64 76 64 77 64 78 64 78 64 79 64 79 64 79 64

16 126 17 128 17 130 17 131 17 132 17 132 17 132 11 132

170 66 68 67 68 69 68 69 68 69 68 69 68 70 68 69 68

14 112 14 114 15 115 15 115 15 116 15 116 15 116 15 115
150 57 72 58 72 59 72 59 72 59 72 59 72 59 72 59 72

11 92 12 93 12 94 12 94 12 94 12 94 12 94 12 93

130 45 76 46 76 46 76 46 76 46 76 46 76 46 76 46 76

8 66 8 66 8 66 8 66 8 66 8 66 8 66 B 66

110 31 79 31 79 31 79 31 79 31 79 31 79 31 79 31 79

4 34 4 34 4 34 4 34 4 34 4 34 4 34 4 34

90 16 82 16 82 16 82 16 82 16 82 16 82 16 82 16 82
2 17 2 17 2 17 2 17 2 17 2 17 2 17 2 17

80 8 84 8 84 8 84 8 84 8 84 8 84 8 84 8 84

o 0 o 0 o 0 o 0 o 0 o 0 o 0 o 0
70 o 85 0 86 o 86 o 86 o 86 o 86 a 85 o 85

FROM 200 KT TIME FUEL
(MIN) (KG)
DIST TORQUE
(NM) {%)



-») ONE ENGINE INOPERATIVE 3.09.20

NORMAL CONDlTIONS CRUISE
J 500 1P I

1\R72
F.e.O.M. IN FLJGHT I l JUN 97

AA

CRUISE 1 ENGINE
NORMAL CONDITIONS
ISA-10 (.C) 1 ENG AT MAX CONTINUOUS (NP=100%)

WE_GHT FLiGHT LEVEL
(1000KG) 40 60 80 100 120 140

90.9 90.9 9D.9 90.9 90.9 85.2

13 539203 530201 524199 520197 521195 489188

38.8209 40.2213 41.5211 42.6221 43.4226 46.1 225

90.9 90.9 90.9 90.9 90.9 85.1

14 539202 530200 524198 521196 521194 488187

38.1208 40.1213 41.3217 42.4221 43.2226 45.9224

90.9 90.9 90.9 00.9 90.9 84.9

15 539202 530200 524198 521195 521193 487186

38.6208 40.0212 41.2216 42.2220 43.0224 45.6222

90,9 90.9 90.9 90.9 90.7 84.7

16 539201 530199 524197 521194 -520192 486184

38.4201 39.a 211 41.0215 42.0219 42.1222 45.2220

90.9 90.9 90.9 90.9 '90.6 84.5

17 5392'00 530 198 524195 521193 520190 485182

38.2206 39.521D 40.7213 41.6217 42.4220 44.9218

90.9 90.9 90.9 90.9 90.3 84.3

18 539198 530196 524194 521191 519188 484180

37.9204 39.2208 40.4212 41.3215 42.1218 44.4215

90.9 90.9 90.9 90.9 90.1 84.0

19 539197 530195 525192 521189 517186 483177

37.6203 38.9206 40.0210 40.9213 41.7216 43.9212

90.9 90.9 90.9 90.9 89.9 83.6

20 539195 530193 525190 522188 516184 480 174

37.3201 38.6205 39.6208 40.5211 41.3213 43.2208

90.9 90.9 90.9 90.9 89.5 83.2

21 540193 53D 191 525188 522185 514181 478169

36.9199 38.2202 39.2206 40.0209 40.7209 42.42D3

90.9 90.9 90.9 90.9 89.1 82.6

22 540191 531189 525185 522182 512177 475163

36.5197 37.7200 38.6203 39.3205 40.0205 41.2196

TO%
KG/HfENG fAS
NM/100KG TAS



-w ON E ENGINE iNOPERATIVE 3.09.20

NORMAL CONDITIONS CRUISE I 500 IP2
1'R12
Ee.D.M. IN FLIGHT I I JUN 97

IIA

CRUISE 1 ENGINE
NORMAL CONDITIONS
ISA-10 (.e) 1ENG AT MAX CONTINUOUS (NP=1000/0~

WEIGHT FLIGHT LEVEL
(1 000KG) 160 180 200 220 240 250

79.5 74.0 69.0 64.3 59.1 57.5

13 456 181 424174 396161 369159 342152 329141

49.1224 52.2222 55.5220 53.8217 62.3213 64.1 211

79.3 73.8 68.8 64.0 59.4 57.0

14 455180 423172 395164 367157 340148 327143

48.7222 51.8219 54.9217 53.1 213 61.1 208 62.6205

79.2 73.6 68.5 63.7 58.9 56.5

15 454178 422170 393162 36515;) 337142 322136

48.4 22'0 51.3217 54.2213 57.0208 59.6201 60.5195

78.9 73.3 68.2 63.2 58.2 55.8

16 453176 42:1167 392158- 362146 332134 317121

47.9217 50.7214 53.32D9 55.7202 56.9189 55.2175

78.1 73.0 67.8 62.6

17 452174 419164 389154 358140

47.4214 SO.O 209 52.2 203 53.5191

78.4 72.6 67.2

18 450 171 416160 385147

46.8211 49.0204 50.4194

78.0 72.CJo 65.9

19 448167 413154 377131

46.0206 47.7197 46.1174

n.s 71.2

20 445162 407144

44.9200 45.2184

76.8

21 440154

43.2 190

22

TQ%
KG/HlENG lAS
NMI100KG TAS



-») ONE ENGINE INOPERATIVE 3.09.20

NORMAl.. CONDITIONS CRUISE i 500 IP3
1\R72
F.e.a.M. IN FUGHT I I JUN 97

I\A

CRUISE 1 ENGINE
NORMAL CONDITIONS
ISA 1 ENG AT MAX CONTINUOUS (NP= 100%)

WEIGHT FLIG HT LEVEL
(1 000KG) 40 60 80 100 120 140

9D.9 90.9 90.9 90.9 85.8 80.7

13 545202 5372DO 530198 527195 497189 467183

38.8212 40.2216 41.422D 42.5224 45.1 224 47.9223

90.9 90.9 90.9 90.9 85.7 80.6

14 S4S 201 537199 531197 521195 496188 466182

38.1211 40.1 215 41.3219 42.4223 44.9223 47.6222

90.9 90.9 90.9 90'.8 85.6 80.4

15 545200 537198 531196 527194 496187 465180

33.6210 39.9214 41.2218 42.2222 44.6221 47.2220

90.9 90.9 90.9 90.7 85.5 80.2

16 545 200 537197 531195 526192 495185 464178

38.42D9 39.7213 4D.9217 42.0221 44.3219 46.8 217

90.9 90.9 90.9 9D.5 85.3 80.0

17 545198 537196 531194 525191 494184 463176

38.2208 39.4212 40.6216 41.7219 43.9217 46.3215

90.9 90.9 90.9 90.3 85.1 79.7

18 545197 537195 531192 524189 4941Bl 462173

37.92D7 39.1 210 40.3214 41.3217 43.5215 45.8212

9(J:.9 90.9 90.9 90.2 84.9 19.4

19 546195 537193 531190 524187 493179 461170

37.62'05 38.8208 39.9212 41.0215 43.0212 45.0207

90.9 90.9 90.9 89.9 84.6 79.0

20 546194 531191 531189 523185 492176 459165

31.2203 38.4 207 39.5210 40.6212 42.4208 44.0202

90.9 90.9 90.9 89.6 84.3 78.5

21 546192 537189 532186 521182 490 172 456159

36.9201 38.0204 39.0207 40.0209 41.5204 42.6195

90.9 90.9 90.9 89.3 83.9 17.6

22 546190 538187 532183 5~0 178 489 167 453149

36.4199 37.5202 38.4 204 39.3204 40.5198 40.2182

TQ%

KG/H/ENG lAS
NM/100KG lAS



-») ONE ENGINE INOPERATIVE 3.09.20

NORMAL CONDITIONS CRUISE I 500 IP4
1\R72
Ee.D.M. IN FUGHT I I JUN 97

" CRUISE 1 ENGINE
NORMAL CONDITIONS
ISA 1 ENG AT MAX CONTINUOUS (NP=100%)

WEIGHT FUGHT LEVEL
(1000KG) 160 180 200 220 240 250

75.2 70.1i 65.3 60.7 56.1 53.9

13 435176 4D5168 318161 352154 325145 312140

50.9222 54.1 219 57.3211 60.7214 64.2 209 65.9205

75.0 69.11 65.1 60.4 55.7 53.4

14 434174 404166 317159 350150 323140 309134

50.5219 53.6211 56.6214 59.7209 62.6202 63.8197

74.8 69.5 64.9 60.0 55.1 52.8

15 433172 403164 375156 348146 319132 305123

50.0217 5.3.0213 55.7209 58.3203 59.9191 59.4181

74.6 69.3 64.4 59.5

16 432170 401161 373151 344139

49.5214 52.2209 54.5203 56.1193

74.4 68.9 63.9 58.6

17 431 167 399157 371145 341122

48.8210 51.1 204 52.7195 50.0170

74.0 68.4 63.0

18 4:l9163 397151 366133

47.9206 49.6197 49.1180

13.5 67.7

19 427158 393142

46.7199 47.0185

72.9

20 424151

44.8190

21

22

TO%
KG/H/ENG lAS
NM/100KG TAS



-w ONE ENG~NE INOPERATIVE 3.09.20

NORMAL CONDITIONS CRUISE P5 I 500 I
~72

Ee.O.M. IN FLIGHT 1 I JUN 97
AA

CRUISE 1 ENGINE
NORMAL CONDITIONS
ISA+10 (.C) 1 ENG AT MAX CONTtNUOUS (NP=100%)

WEIGHT FLIGHT LEVEL
(l000KG) 40 60 80 100 120 140

90.9 90.9 90.9 86.0 80.6 75.4

13 552200 543198 531196 506190 474184 442171

38.8214 40.2218 41.4222 43.9222 "'6.7221 49.8220

90.9 90.9 90.9 85.9 00.5 75.2

14 552200 543198 537195 506189 473182 441175

38.6213 40.0217 41.3222 43.7221 46.5220 49.4 21 B

90.9 90.9 90.9 85.8 80.3 75.0

15 552199 543197 537195 506188 473 181 441173

38.S 212 39.9217 41.1 221 43.5220 46.1 218 48.9216

90.9 90.9 90.9 85.7 80.2 14.9

16 552198 543196 537194 505187 472179 440171

38.3212 39.7215 40.9219 43.2218 45.7216 48.4213

90.9 90.9 90.9 85.5 80.0 74.6

17 552197 543195 531192 504185 471177 439169

38.1 210 39.4214 40.5218 42.8216 45.3213 47.8210

90.9 90.9 90.9 85.3 79.8 74.3

18 552195 543193 531191 504183 470174 431165

37.8209 39.1 2.12 40.2 216 42.4214 ".1210 46.9205

90.9 90.9 90.8 85.1 79.5 73.9

19 552194 544191 531189 503181 469171 4361oo

37.5207 38.7 211 39.8214 42.0211 44.0206 45.8200

90.9 90.9 90.6 84.9 79.1 73.4

20 552192 544190 536187 502178 468167 434154

37.1 205 38.320S 39.4212 41.4207 43.1 201 44.2 192

90.9 90.9 90.4 84.6 78.7 72.6

21 552190 544188 535184 500174 466162 432142

36.8203 31.9206 39.0209 40.6203 41.9195 41.0171

90.9 90.9 90.1 84.2 78.1

22 552188 544185 534 181 499169 464153

36.3200 31.3203 38.3205 39.7198 39.8185

lQ%
KG/H/ENG lAS
NM/'tOQKG lAS



-w ONE ENGINE INOPERAT~VE 3.09.20

NORMAL CONDITIONS CRUISE I 500 IP6
An 72

I I JUN 97F.e.D.M. IN FLIGHT
M

CRUISE 1 ENGINE
NORMAL CONDITIONS
ISA+10 (.C) 1 ENG AT MAX CONTINUOUS (NP=100%)

WEIGHT FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

70.5 66.2 61.8 57.4 53.0 50.8

13 413170 388163 361156 336148 310139 298133

52.8218 55.9216 59.1 214 62.6210 55.7204 61.1200

70.3 66.0 61.6 57.1 52.5 50.4

14 413168 387161 360153 334144 308132 295124

52.3216 55.2213 58.3210 61.1 204 53.2195 63.4187

70.2 65.8 61.2 5&..6 52.2

15 412166 38615B 359149 332138 307120

51.7213 54.4210 56.9204 53.9196 57.9178

70.0 65.5 60.8 55.8

16 411 163 385154 357143 329126

51.0209 53.2205 55.1197 54.5179

69.7 65.1 6D.1

17 410159 383149 354133

49.9205 51.7198 51.8183

69.3 64.5

18 408154 300 140

48.6198 49.1187

68.8

19 406147

46.S 189

20

21

22

rQ%
KG/H/ENG 'AS

NM/100KG TAS



-w ONE ENGINE lNOPERATIVE 3.09.20

NORMAL CONDITIONS CRUISE I 500 1P7
1'R72
F.e.a.M. IN FLIGHT I l JUN 97

AA

CRUISE 1 ENGINE
NORMAL CONDITIONS
ISA+20 (.C) 1 ENG AT MAX CONTINUOUS (NP=100%)

WE~HT
FUGHT LEVEL

(1000KG) 40 60 80 100 120 140
90.0 86.4 83.0 79.5 75.8 71.2

13 554198 521193 503189 478184 454178 425172

aB.9215 41.1 216 43.3218 45.7218 48.2219 51.1217

90.0 86.3- 83.0 79.4 15.7 71.0

14 554198 526193 S(t3188 478182 453177 425170

38.8215 41.D 216 43.1 217 45.4217 47.8217 50.6215

89.9 86.3 82.9 79.3 75.6 70.9

15 554197 526192 502186 478181 453 175 424167

38.6214 40.8215 42.8215 45.0215 47.4215 50.1212

89.8 86.2: 82.8 79.2 75.5 10.7

16 553196 526190 502185 477179 452113 423165

38.4213 40.5213 42.5213 44.6213 46.9212 49.4209

89.8 88.1 82.7 79.1 75A 70.4

17 553194 526189 502183 477177 452170 422162

38.2211 40.2211 42.1 211 44.2211 46.3209 48.5205

89.7 86.0 82.6 7!LO 75.2 70.1

18 553193 525 un 501181 476175 451 167 420157

31.9209 39.8209 41.7209 43.6208 "5.5205 47.3199

89.5 85.9 82.5 78.8 74.9 69.6

19 552191 525185 S01 179 476172 450163 419151

31.6207 39.4207 41.2206 42.9204 44.5200 45.6191

89.4 85.8 82.3 78.6 74.5 68.9

20 552189 525183 SOO 176 475168 449158 417139

31.2205 39.0205 40.5203 42.0200 43.2194 42.4177

89.3 85.1 82.2 78.3 73.9

21 551 187 524180 500172 475163 448 149

36.8203 3B.4201 39.7198 40.8194 41.D 183

89.1 8S.S. 81.9 78.0

22 551184 524176 499167 474156

36.22QO 37.6197 38.7193 39.1185

TO%
KG/H/ENG tAS

NM/100KG TAS



-») ONE ENGINE INOPERAnVe 3.09.20

NORMAL CONDITIONS CRUISE PB I 500 I
1\R72

I I JUN 97F.e.O.M. IN FUGHT
M

CRUISE., ENGINE
NORMAL CONDITIONS
ISA+20 (.C) 1 ENG AT MAX CONTINUOUS (NP=100%)

WEIGHT FLiGHT LEVEL
(1000KG) 160 180 200 220 240 250

66.4 61.8 51.7 54.1 50.1 48.0

13 396164 368157 343 150 321 142 297132 285125

54.3215 57.6212 61.0209 63.9205 66.5198 67.3192

66.3 61.6 51.4 53.7 49.7 48.2

14 396 162 367 154 342 146 320136 296122 288111

53.7212 56.8209 59.6204 61.8197 62.3185 59.8172

66,1 61.3 51.1 53.2

15 395160 366 150 341140 318 127

52.9209 55.5203 57.7 196 58.1 184

65.8 61.0 56.6

16 393156 365 145 339 131

51.9204 53.9 197 54.3 184

65.4 60.5

17 392 151 363137

50.4198 51.1 186

64.9

18 391144

48.2 188

19

20

21

22
TO%
KG/H/ENG lAS
NM!100KG TAS



-w ONE ENGINE INOPERATIVE 3.09.25

ICING CONDITIONS CRUISE I 500 ,P 1
1\n72

F.e.O.M. IN FLIGHT I I JUN 97
M

CRUISE 1 ENGINE
ICING CONDITIONS
ISA-10 (.e) 1 ENGAT MAX CONTINUOUS (NP=100%)

WEIGHT FLIGHT LEVEL
(1 000KG) 40 60 80 100 120 140

90.9 90.9 90.9 9D.9 90.7 84.8

13 539199 530197 524195 521193 520191 487184

38.1 205 39.5209 40.7213 41.8218 42.6222 45.4221

90.9 90.9 90.9 90.9 90.6 84.6

14 539199 530197 524195 521193 520190 486183

38.0205 39.4209 4n.6213 41.6217 42.5221 45.1219

90.9 90.9 90.9 90.9 9<J.4 84.5

15 539198 530196 524194 521192 519189 485181

37.9204 39.2208 40.4212 41.4216 42.2 219 44.7217

90.9 90.9 90.9 90.9 90.2 84.3

16 539197 530195 524193 521190 518187 484179

37.6203 39.0207 40.1210 41.1 214 41.9217 44.4215

90.9 90.9 90.9 90.9 90.1 84.0

17 539196 530193 525191 521189 517185 483177

37.4202 38.7205 39.8209 40.7212 41.6215 44.0212

90.9 90.9 90.9 90.9 89.8 83.7

18 540194 530192 525190 522187 516183 481174

37.1 200 38.4204 39.5207 40.4210 41.3213 43.4209

90.9 90.9 90.9 90.9 89.6 83.3

19 540193 531190 525188 522185 514181 478170

36.8198 38.0202 39.1 205 39.9208 40.8210 42.6204

90.9 90.9 90.9 90.9 89.2 62.1

20 540191 531188 525185 522182 512177 475164

36.4196 37.6200 38.6203 39.3205 4D.1 206 41.3196

90.9 90.9 90.9 90.9 88.7

21 540188 531185 525182 523179 510172

35.9194 37.1197 37.9199 38.5201 39.2200

90.9 90.9 90.9 90.9

22 540185 531182 526118 523174

35.3191 36.3193 37.0195 37.S 196

TQ%
KG/HiENG lAS
NM/l00KG lAS



·

-W ONE ENGINE INOPERATIVE I 3.09.25

ICING CON DITIONS CRUISE I 500 IP2
1\R72

F.e.D.M. IN FLIGHT t I I JUN 97
I\}.

CRUISE 1 ENGINE
ICING CONDITIONS
fSA-10 (.C) 1ENG AT MAX CONTINUOUS (NP=100%)

WEIGHT FLiGHT LEVEL
(1000KG) 160 180 200 220 240 250

19.1 73.6 68.6 63.9 59.2 56.9

13 454177 422170 394163 367155 340 146 326141
48.2219 51.3217 64.4214 57.6211 80.8206 62.2203

78.9 73.4 68.4 63.5 58.7

14 453176 421166 393160 364 151 336140

41.9217 50.8214 53.8211 56.6206 58.9198

78.7 73.1 68.0 63.0

15 452174 420166 390151 361145

47.4214 50.3211 52.9206 54.9198

18.5 72.S 67.5

16 451 171 418162 387151

47.0212 49.5201 51.4199

78.1 72.3

17 449168 414157

46.3208 48.2200

77.7

18 446163

45.3202

76.8

19 441155

43.3191

20

21

22

TO 0./"

KG/H/ENG lAS
NM!100KG TAS



-») ONE ENGINEINOPERATIVE 3.09.25

ICING CONDITIONS CRUISE I 500 IP3
1\n12
F.e.a.M. IN FLIGHT J [ JUN 97

M

CRUISE 1 ENGINE
ICING CONDITIONS
ISA 1 ENGAT MAX CONTINUOUS (NP::::1000/0)

WEIGHT FLIGHT LEVEL
(1000KG) 40 60 80 100 120 140

90.9 gO.!!' !Hl.9 90.6 85.5 80.3

13 545202 531196 531194 526192 495186 465179

38.8212 39.5212 40.1216 41.8220 44.4220 47.0219

90.9 90.S 90.9 90.5 85A 80.2

14 545201 537195 531 193 525191 495184 464178

38.1211 39.3211 40.6215 41.7219 44.1 218 46.7217

90.9 90.9 90.9 90.4 85.2 80.0

15 54520D 537195 531 192 525190 494183 463176

38.6210 39.221D 40.3214 41.5218 ~J.8 216 46.3214

90.9 90.9 90.9 90.3 85.1 79.8

16 545200 537193 531 191 524 HI8 494 181 462174

38.4209 38.9209 40.0213 41.2216 43.4214 45.8212

9D.9 90.9 90.9 90.1 84.9 79.5

17 545198 537192 531 190 523186 493179 461171

38.220B 38.6207 39.7211 40.9214 43.0 Z12 45.2209-

90.9 9D.9 90.9 B9.9 84.7 79.1

18 545197 537190 531 1M 5221 B4 492177 460161

37.92D7 38.3206 39.4209 40.5212 42.5209 44.3204

90.9 90.9 90.9 89.7 84.4 78.6

19 546195 537189 532186 522182 491173 457161

37.6205 37.9204 39.0207 4D.1 209 41.7205 42.9196

90.9 90.9 90.9 89.4 84.0

20 546194 538187 532184 520179 489168

37.l203 37.5202 38.4204 39.420S 40.6199

90.9 90.S 90.9 89.0

21 546192 538183 532180 519174

36,9201 36.9198 37.7201 38.5200

90.9 90.S" 90.9 88.4

22 546190 538180 533176 516166

36.4199 36.0194 36.7196 36.8190

TQ%
KG/H!ENG rAS
NMj100KG TAS



-w ONE ENGINE INOPERATtVE 3,09.25

ICING CONDITIONS CRUISE 1 IP4 500
1\R72
F.e.a.M. IN FLIGHT JUN 97

AA

CRUISE 1 ENGINE
ICING CONDITIONS
fSA 1 ENG AT MAX CONTINUOUS (NP=100%)

WEIGHT FLIGHT LEVEL
(1000KG) 160 180 200 220 240 250

74.8 69.6 64.9 60.3 55.6 53.2

13 433172 403 164 376157 350149 322139 308 132

50.0217 53.1 214 56.2211 59.3207 62.1 200 62.9194

74.6 69.4 64.7 59.9

14 432 170 402 162 375154 347144

49.6214 52.5 211 55.3207 57.7200

74.4 69.1 64.2

15 431168 400 159 372 149

49.0211 51.1 207 53.8200

74.1 68.7

16 430165 398 154

48.3208 50.4201
73.7

17 428160

47.2202

73,1

18 425152

45.3 192

19

20

21

22

TQ%
KG/HfENG lAS
NM/100KG TAS



-») ONE ENGINE INOPERATIVE 3.09.25

ICING CONDITIONS CRurSE I 500 IP5
1\R72
F.e.D.M. IN FLIGHT I I JUN 97

AA

CRUISE 1 ENGINE
ICING CONDITIONS
ISA+ 10 (.C) 1 ENG AT MAX CONTINUOUS (NP=1 00%)

WEIGHT FLIGHT LEVEL
(1000KG) 120 140 160 180 200 220

80.3 15.0 70.2 65.9 61.5 57.0

13 472180 440173 412 166 386159 360152 334142

45.9217 48.8215 51.8213 54.7 211 57.8208 60.7 202

80.1 74.9 70.0 65.7 61.1 56.3

14 472178 440171 411 164 385157 358147 331134

45.6215 48.4213 51.2211 53.9208 56.4202 57,6190

80.0 74.7 69.8 65.3 60.5

15 471 177 439169 410 161 384 152 356139

45.2213 47.9210 50.5207 52.6202 53.7 191

79.8 74.5 69.5 64.8

16 470175 438166 409157 381 144

44.8211 47.3207 49.3 202 50.3 192
79.6 74.1 69.0

17 469172 437162 407150

44.2208 46.3 202 47.4 193

79.3 73.5

18 468168 435156

43.4203 44.7 194

78.8

19 466163

42.2 197

20

21

22
TQ%

KGiH/ENG lAS
....... I .... ,., .... ~,;,.,. T!J~



-») ONE ENGINE INOPERATIVE 3.09.25

ICING CONDITIONS CRUISE , IP6 500
1\R72
F.e.D.M. IN FUGHT I JUN 97

M

CRUISE 1 ENGINE
ICING CONDtTIONS
ISA+20 (.C) 1 ENG AT MAX CONTINUOUS (NP=100%)

WEIGHT FLIGHT LEVEL
(1 000KG) 120 140 160 180 200 220

75.8 11.2 66.1 61.5 57.4 53.6

13 454178 425172 395160 367153 342144 319135

48.2219 51.1 217 53.2210 56.4207 59.2202 61.2195

75.7 71.0 65.9 61.2 57.0

14 453177 425170 394158 366149 34D 138

47.8217 50.6215 52.5207 55.1 201 56.8193

75.6 10.9 65.6 60.8

15 453175 424167 393154 364142

41.4215 50.1212 51.3202 52.9192

75.5 70.7 65.2

16 452173 423165 391148

46.9212 49.4 :209 49.4193

75.4 70.4

17 452110 422162

46.3209 48.5205

75.2 70.1

18 451167 420157

45.5205 47.3199

74.9 69.6

19 450 163 419151

44.5200 45.6191

74.5 68.9

20 449158 417139

43.2194 42.41n

73.9

21 448149

41.0183

22

rQ%
KG/H/ENG lAS
NMi100KG TAS



-») ONE ENGINE INOPERATIVE 3.09.30

NORMAL HOLDI NG I 500 IP 1
1\R72

Ee.D.M. IN FLIGHT l I JUN 97
Aft.

HOLDING 1 ENGINE
VMH80 ICING
ISA-10 (.C)
CLEAN CONFIGURATION
AIR COND FLQW;NORM
ANTI/DE Ie ING :OFF

WEJGHT FLIGHT LEVEl.
(1000KG) 15 20 30 40 50 60 70 eo

37.7 37.9 38.2 38.4 38.6 38.9 39.2 39.6
13 323 320 316 311 306- 302 297 293

131 131 131 131 131 131 131 131

41.3 41.4 41.1 42.0 42.4 42,8 43.2 43.6
14 338 336 331 326 321 317 313 310

136 136 136 136 136 136 136 136

44.9 45.1 45.S 46.0 46.4 46..B 47.2 47.1
15 353 350 346 341 337 33-4 331 328

141 141 141 141 141 tJl1 141 141

48.9 49.1 49.5 50.0 50.4 50,9 51.4 51.8
16 368 366 361 35(1 355 3502 349 346

146 146 140 146 146 146 146 146

52.9 53.1 53.6 54.1 54.6 55,0 55.5 56.0
17 384 382 379 376 373 370 368 366

150 150 150 150 150 15-1 151 151

57.0 57.2 57.7 58.2 58.7 59.3 59.9 60.5
18 402 400 391 394 391 389 381 385

155 155 155 155 155 155 155 155

61.1 61.4 61.9 62.4 63.1 63.7 64.4 65.0
19 420 418 415 413 411 4M 407 406

159 159 159 159 159 159 159 159

65.3 65.'3 66.2 66.9 67.6 68.2 69.0 69.7
20 439 437 435 433 431 430 428 426

163 163 163 163 163 163 163 163

69.7 70.0 70.7 11.4 72.1 72.9 73.7 74.6
21 459 458 456 454 452 450 449 447

167 161 167 161 167 167 167 167

74.2 74.5 75.3 76.0 76.8 77.7 78.8 80.0
22 479 478 476 474 473 471 471 472

171 171 171 171 171 171 111 171

TQ
KG/HiENG

lAS



* ONE ENG~NE INOPERATIVE 3.09.30

NORMAL HOLDING I 500 IP2
1\:R72
Ee.O.M. IN FLIGHT , I JUN 97

HOLDING 1 ENGINE
VMHBO ICING
ISA
CLEAN CONFIGURATION
AIR COND FLOW:NORM
ANTI/DE ICING:OFF

WEIGHT FLIGHT lEVEL
(1000KG) 15 20 30 40 50 60 70 80

38.1 38.2 38.4 38.7 39.0 39.3 39.7 40.1
13 326 324 319 315 310 30fi 302 298

131 131 131 131 131 131 131 131

41.6 41.8 42.1 42.5 42.9 43.3 43.7 44~1

14 342 339 335 330 326 322 318 315
136 136 135 136 136 136 136 136

45.4 45.6 46.1 46.5 46..9 47.4 47.8 48.2
15 357 355 350 346 342 339 336 333

141 141 141 141 141 141 141 141
49.4 49.6 50.1 50.6 51.0 51.5 51.9 52.4

16 373 371 361 363 360 357 354 352
146 146 146 146 146 146 146 146

53.5 53.7 54.2 54.7 55.2 55.7 56.2 56.8
17 390 388 385 381 319 376 374 373

150 150 150 150 150 151 151 t51

57.6 57.!:t 58.4 58.9 59.5 60.1 60.7 61.3

18 408 406 403 400 398 397 395 393
155 155 155 155 155 155 155 155

61.8 62.1 62.1 63.3 63.9 64.6 65.2 65.9

19 426 425 422 421 419 417 416 414
159 159 159 159 159 159 159 159

66.1 66.4 67.1 67.8 68~5 69.2 69.9 70.7
20 446 445 443 442 440 439 437 436

163 163 163 163 163 163 163 163
70.6 70.9 71.6 72.4 73.1 73.9 74.9 76.0

21 467 466 464 463 461 460 459 459
167 167 167 167 167 167 167 167

75.1 75.5 76.3 77.1 77.9 79.1 80.3 81.5
22 488 487 486 484 483 483 484 486

171 171 171 171 171 171 171 111

TQ

KG/H/ENG
~AS



-w ONE ENGINE INOPERATIVE 3.09.30

NORMAL HOLDING I 500 IP3
J\R72
F.e.a.M. IN FLJGHT I I JUN 97

AA

HOLDING 1 ENGINE
VMHBO ICING
ISA+10 (.C)
CLEAN CONFIGURATION
AIR COND FLOW:NORM
ANTIIDE ICING:OFF

WE~GHT
FLIGHT LEVEL

(1 000KG) 15 20 30 40 50 60 70 80

38.4 38.5 38.7 39.0 39.4 39.8 40.1 40.5
13 329 327 322 318 314 310 306 302

131 131 131 131 131 131 131 131

42.0 42.1 42.5 43.0 43.4 43.8 44.2 44.6
14 345 343 339 334 330 326 322 320

136 136 136 136 136 136 136 136

45.9 46.1 46.6 47.0 47.4 47.9 48.3 48.8
15 362 360 355 351 347 344 341 339

141 141 141 141 141 141 141 141

50.0 50.2 50.7 51.1 51.6 52.1 52.5 53.1
16 378 376 372 368 365 363 360 358

146 146 146 146 146 146 146 146

54.1 54.3 54.8 55.3 55.8 56.4 56.9 57.5
17 395 393 390 387 385 382 381 380

150 lSD 150 150 150 151 151 151

58.2 58.5 59.0 59.6 60.2 60.8 61.5 62.1
18 414 412 409 407 405 404 402 401

155 155 155 155 155 155 155 155

62.5 62.8 63.4 64.1 64.8 65..4 66.1 66.8
19 433 432 429 428 427 425 424 423

159 159 159 159 159 159 159 159

66.9 67.3 68.0 68.7 69.4 70.1 70.9 72.0
20 453 453 451 450 448 447 446 447

163 163 163 163 163 163 163 163

71.5 71.8 72.6 73.3 74.1 75.1 76.3 77.4
21 475 474 473 472 471 471 471 471

167 167 167 167 167 167 167 167

76.1 76.5 77.3 78.2. 79.4 80.5 81.8 83.1
22 497 496 495 494 495 495 496 499

171 171 171 171 171 111 171 171

TO
KG/H/ENG

•• r'



.»; ONE ENGINE INOPERATIVE 3.09.30

NORMAL HOLDING I 500 IP4
A:R72
F.e.a.M. IN FUGHT I ] JUN 97

AA

HOLDING 1 ENGINE
VMHBO ICING
ISA+20 (.C)
CLEAN CONFIGURATION
AIR COND FlOW:NORM
ANTI/DE ICING:OFF

WEIGHT FL.IGHT L.EVEL
(1000KG) 15 20 30 40 50 60 70 80

38.6 38.8 39.0 39.4 39.8 40.2 40.6 41.0
13 332 329 325 322 318 314 310 306

131 131 131 131 131 131 131 131

42.4 42.6 43.0 43.4 43.8 44.2 44.7 45.1
14 349 347 343 339 335 331 327 324

136 136 136 136 136 136 136 136

46.4 46.6 47.1 47.5 47.9 48.4 48.8 49.3
15 366 364 360 356 352 349 346 344

141 141 141 141 141 141 141 141

50.5 50.7 51.2 51.7 52.1 52.6 53.2 53.7
16 383 381 371 373 371 368 366 365

146 146 146 146 146 146 146 146

54.6 54.9 55.4 55.9 56.5 57,1 57.7 58.3
17 401 398 396 393 391 389 388 386

150 150 150 150 150 151 151 151

58.6 59.1 59.7 60.4 61.0 61.6 62.3 63.0
18 419 418 416 413 412 411 410 409

155 155 155 155 155 155 155 155

63.2 63.6 64.2 64.9 65.6 66.3 67.0 67.9
19 440 438 436 435 434 433 432 432

159 159 159 159 159 159 159 159

67.8 68.1 68.8 69.6 70.3 71.1 72.2 73.3
20 461 460 459 458 457 456 457 458

163 163 163 163 163 163 163 163

72.4 72.8 73.5 74.3 75.4 76.5 77.6 78.9
21 483 483 481 481 481 482 483 484

167 167 167 167 167 167 167 167

77.1 77.5 78..4 79.6 80.8 82.0 83.3
22 506 505 505 506 507 508 509

171 111 171 171 111 171 171

lQ
KGJH/E:NG

lAS



-w ONE ENGINE tNOPERATIVE 3.09.35

IC'NG HOLDING 1500 JP 1
AR72
F.e.D.M. IN FUGHT I I JUN 97

AA.

HOLDING 1 ENGINE
VMHBO ICING
ISA-10 (.C)
CLEAN CONFIGURATION
AIR COND FLOW:NORM
ANTI/DE ICING:ON

WEIGHT FLIGHT LEVEL
(1000KG) 15 20 30 40 50 60 70 BO

40.1 40.3 40.6 40.9 41.2 41.6 42.0 42.3
13 333 331 326 321 316 312 308 305

131 131 131 131 131 131 131 131

44.0 44.1 44.5 44.9 45.3 45.8 46.2 46.6
14 349 346 341 337 332 329 326 323

136 136 136 136 136 136 136 136

48.0 48.3 48.7 49.1 49.6 50.0 50.5 50.9
15 365 362 358 354 351 348 345 342

141 141 141 141 141 141 141 141

52.3 52.5 53.0 53.4 53.9 54.4 54.8 55.3
16 381 379 376 373 370 367 364 362

146 146 146 146 146 146 146 146
56.5 56.8 57.3 57.8 58.3 58.8 59.4 60.1

17 400 398 395 392 389 386 385 383
150 150 150 150 150 151 151 151
60.9 61.1 61.7 62.2 62.9 63.6 64.2 64.9

18 419 417 414 411 410 408 406 405
155 155 155 155 155 155 155 155

65.3 65.5 66.2 67.0 67.7 6B.3 69.0 69.7
19 438 437 434 433 431 430 428 426

159 159 159 159 159 159 159 159
69.9 70.3 71.1 71.8 72.5 73.2 74.0 74.9

20 459 458 456 455 453 451 450 449
163 163 163 163 163 163 163 163

74.8 75.1 75.8 76.6 77.4 78.2 79.3 80.5
21 481 480 478 476 475 473 474 476

167 167 167 167 167 167 167 167

79.5 19.9 80.7 81.5 82.6 83.8 85.0 86.4
22 503 502 500 499 498 499 501 504

171 171 171 171 171 171 171 171
TQ

KG:'J-1iENG
!AS



-w ONE ENGINE ~NOPERATIVE 3.09.35

ICING HOLDING I 500P2
1\R72

Ee.O.M. IN FLIGHT I I JUN 97
AA

HOLDING 1 ENGINE
VMHBO ICING
ISA
CLEAN CONFIGURATION
AIR COND FLOW:NORM
ANTI/DE IeING:ON

WEIGHT FL.IG HT LEVEL
(1000KG) 15 20 30 40 50 60 70 80

38.1 38.2 38.4 38.7 39.0 42..0 42.4 42.8
13 326 324 319 315 310 316 312 309

131 131 131 131 131 131 131 131

41.6 41.8 42.1 42.5 42.9 46.3 46.7 47.1
14 342 339 335 330 326 334 331 328

136 136 136 136 136 136 136 136

45.4 45.6 46.1 46.5 46.9 50.6 51.0 51.5
15 357 355 350 346 342 353 350 348

141 141 141 141 141 141 141 141

49.4 49.6 50.1 50.6 51.0 55.0 55.5 56.2
16 373 371 367 363 360 373 370 369

146 146 146 146 146 146 146 146

53.5 53.7 54.2 54.7 55.2 59.7 60.3 60.9
17 390 388 385 381 379 3£14 393 391

150 150 150 150 150 1fi1 151 151

57.6 57.9 58.4 58.9 59.5 64.4 65.1 65.8
18 408 406 403 400 398 416 415 413

155 155 155 155 155 155 155 155

61.8 62.1 62.7 63.3 63~9 69.3 10.0 10.7
19 426 425 422 421 419 438 431 436

159 159 159 159 159 159 159 159

66.1 66.4 67.1 67.8 68.5 74.2 75.2 76.3
20 446 445 443 442 440 461 461 461

163 163 163 163 163 163 163 163

10.5 70.9 71.6 72.4 73.1 79.6 80.8 82J
21 467 466 464 463 461 486 487 489

I

167 167 161 167 167 167 167 167

75.1 75.5 76.3 77.1 77.9 85,3 86.7 88.1
22 488 487 486 484 483 512 515 519

171 171 111 171 171 171 171 171
TQ

KG/H/ENG
lAS



# ONE ENGINE INOPERATIVE 3.09.35

ICING HOLDlNG P3 I I500
~72

F.e.D.M. iN FLIGHT JUN 97
iV\

HOLDING 1 ENGINE
VMHBO ICING
ISA+ 10 (.C)
CLEAN CONFIGURATION
AtR COND FLOW:NORM
ANTI/DE ICING:ON

WEIGHT FLIGHT LEVEL
(1000KG) 15 20 30 40 50 60 10 80

38.4 38.5 38.7 39.0 39.4 39.8 40.1 40.5
13 329 327 322 318 314 310 306 302

131 131 131 131 131 131 131 131

42.0 42.1 42.5 43.0 43.4 43.8 44.2 44.6
14 345 343 339 334 330 326 322 320

136 136 136 136 136 136 136 136

45.9 46.1 46.6 47.0 47.4 47.9 48.3 48.8
15 362 360 355 351 347 344 341 339

141 141 141 141 141 141 141 141

50.0 50.2 50.7 51.1 51.6 52.1 52.5 53.1
16 378 376 372 368 365 363 360 358

146 146 146 146 146 146 146 146

54.1 54.3 54.8 55.3 55.8 56.4 56.9 57.5
17 395 393 390 387 385 382 381 380

150 150 150 150 150 151 151 151

58.2 58.5 59.0 59.6 60.2 60.8 61.5 62.1
18 414 412 409 407 405 404 402 401

155 155 155 155 155 155 155 155

62.5 62.8 63.4 64.1 64.8 65.4 66.1 66.8

19 433 432 429 428 427 425 424 423
159 159 159 159 159 159 159 159

66.9 67.3 68.0 68.7 69.4 70.1 70,9 72.0

20 453 453 451 450 448 447 446 447
163 163 163 163 163 163 163 163

71.5 71.8 72.6 73.3 74.1 75.1 76.3 77.4

21 475 414 473 472 471 471 471 471
167 167 167 167 167 167 167 167

76.1 76.5 77.3 78.2 79.4 80..5 81.8 83.1
22 497 496 495 494 495 495 496 499

171 171 171 171 171 171 171 171

TQ
KG/H/ENG

lAS



-w ONE ENGINE INOPERATIVE 3.09.35

~CING HOLDING I 500 IP4
~72

F.e.D.M. IN FUGHT I J JUN 97
M

HOLDING 1 ENGINE
VMHBO ICtNG
ISA+20 (.C)
CLEAN CONFIGURATION
AIR CONO FLOW~NORM

ANTI/DE ICING:ON

WE.GHT FLIGHT LEVEL
(1000KG) 15 20 30 40 50 60 70 80

38.6 38.8 39.0 39.4 39.8 40.2 40.6 41.0
13 332 329 325 322 318 314 310 306

131 131 131 131 131 131 131 131

42.4 42.6 43.0 43.4 43.8 44.2 44.7 45.1
14 349 347 343 339 335 3:11 327 324

136 136 136 136 136 1:16 136 136

46.4 46.6 47.1 41.5 47.9 48.4 48.8 49.3
15 366 364 360 356 352 349 346 344

141 141 141 141 141 141 141 141

50.5 50.1 51.2 51.7 52.1 52.6 53.2 53.7
16 383 381 377 373 371 368 366 365

146 146 146 146 146 146 146 146

54.6 54.9 55.4 55.9 56.5 57.1 57.7 58.3
17 401 398 396 393 391 389 388 386

150 150 150 150 150 151 151 151

58.8 59.1 59.7 60.4 61.0 61.5 62.3 63~O

18 419 418 416 413 412 411 410 409
155 155 155 155 155 155 155 155

63.2 63.6 64.2 64.9 65.6 66.3 61.0 67.9
19 440 438 436 435 434 433 432 432

159 159 159 159 159 159 159 159

67.8 68.1 68.8 69.6 70.3 71.1 72.2 73.3

20 461 460 459 458 457 456 457 458
163 163 163 163 163 163 163 163

I

72.4 72.8
I

73.5 74.3 75.4 76,5 71.6 78.9
21 483 483 481 481 481 482 483 484

167 167 167 167 167 167 167 167

77.1 77.5 18.4 79'.6 80.8 82.0 83.3
22 506 505 505 506 507 50-8 509

171 171 171 171 171 171 171
TQ

KG/H'ENG
lAS



W FLiG HT PLANNt NG 3.10,00

P 1 001
~72

F.e.O.M. CONTENTS MAY 90
M

3.10.00

3.10.01

3,10.02

3.10.03

3. '0.04

CONTENTS

FUEL POLICY

FUEL AND TIME TO DESTINATION

ALTERNATE

FERRY FLIGHTS



-») FLIGHT PLANNING 3.10.01

P 1 500
1\R72
F.e.O.M. FUEL POUCY JUL 99

AA

RECOMMENDED FUEL REQ..UIREMf;NTS

The total fue~ quantity required to fly a given sector is the sum of the followi ng
quantrties :

A. TAXI FUEL
Quantity required for start up and TAXI (average quant~ty 2 mnJ14 kg - 30 Ib)

B. TRIP FUEL
Fuel required from departuie to destination includes the following quantities:

- Take-off and inihaj cHmb {average quantity 1 mn/24 kg - 53 Ib}

- Climb at selected speed

- Grutse
- Descent from cruising le'Yel to 1.500 h above destination airport

~ Approach and landing {average quantity 3 mn/30 kg - 66 Ib)

c. ~EN ROUTE" RES ERVE FUEl

According to national regulahons and company policy 1generally based on a
percentage of TRIP FUEL) ..

0& ALTER NATE FUEl
Fuel required to fly from destinat ion to anernate airport. It in c~udes

go-around climb to cruising 'evei 1 cruise at long range speed. descent and
approach procedure.

E. HOLDING FUEL

Fuel requ ired for ho~dingl calculated at minimum drag speed with the estimated mass
or arrival at the alternate or the destination aerodrome, when no alternate is reQu}red.

FL!GHT PLAN

When no FOS precalcu lated fi ight plan is available t flight planning can be determ~ned by
using the graph 9[veri in 3.10.02 wrth a good approximation,
Computations include the average quantities for taxi in and out, take-off initial climb,
approach and landing.
5% of trip fuel is included in the computation.



-w FLIGHT PLANNING 3.10.01

1\R72
P 2 ! 001 I

F.e.a.M. FUEL POUCY I I JUN 94
:>..A

~------~----------.---- -------~-----------

R
R

- ~

•

<OFrnIP"
~

I

J
I

/
/

I
I

•

~
I I

~~
( )( min. HOLDING

AT 1,500 Ft

.~
/

/

'I' lANDING WEIGHT
(AT AlTERNATE)

/~~~"
INCLUDING '

GD-AROUND AND
PROCEDURE

~,
\
\

\

n~
I 1,
!

lANDING WEIGHT AT
DESTINATION" WEIGHT AT
DEPARTURE TO ALTERNATE

, WEIGHT AT
, E"IO OF DESCENT

(1.500 Ftl

TAKE"FF
AND

INmAL
CUMB

1.500 A

TAKE-OFF
WEIGHT

BLOCK FUELj'4- ----'1_-

•

~,
\

\

\\
\
\

[~~GHrJ



*
FLIGHT PLANNING 3.10.02

P 1 \ 300 I
~72

I I JUN 97F.C.O.M. FUEL TO DESTINATION CALCULATiON

(Kg) (Lbl

~-----'~~ ---~~~~~.

RH ERENCE TAKE OFF WEIGHT c 2C1SClOKg:45200LbJ
ISA

CLIMB 17C1KI MAX CRUISE DESCENT 22C1Kt

I
f-----~~-~~~~~~~~~~~~_J__.

I

BOOO

4000

-¥--~~+ 6000

-- , - 1000-t-"=::......~+ 2000

-~- -- -_. ~~--_._---,.""'--~--~~~

--'-

EXAMPLE' I '
600Nm }FU20 -
20500Kg 1400Kg (3100LbJ
5DKt TAll WIND -

t
I
I
I - -~ - ----~-

I

r----::-r---r---7"''-------..-~__+_--~ - .-----.- -----

,
- i

--to

I

--_._-~ .._~~-

CORRECTIONS

. b. WEIGHT" . 1000Kg( - 2200Lb)
/; FUEL, . 1.3Kg(i -2.BLb)!100Nm

. Ii. ISA = "10'C
/; FUEL" , 11 Kg( = 24Lb)IIOONm

.~~-_._---~

____~ +--I~~~~~~_

T-
I

r-----,---,----r-----,--..,...---+---""t'""--~--r_-___,r_-__t--_r-r_--__+---;_--_,_-'---O...L.---'- 0
o 100 200 300 100 500 600 700 800 900 1000 1100

DISTANCE (Nn)
1200 t50

TAIL
o -SO

WIND(Kt) HEAD
-100

FUE,-



*
FLIGHT PLANNING 3.10.02

1\R72
P2 I 300 I

F.e.a.M. TIME TO DESTINATION CALCULATION I I JUN 97
AA

._---,----

1-1---+1---.---'--..,.-----....,...----;-1-----,.--'--,......---r----;-I--...,.---.----" ""1'1-----1I-----;r-----tI-
o 100 200 300 40D 500 6DO 700 800 900 1000 1100 1200 +50 0 -SO 100

DISTANCE :Nm) TAIL WIND(Kt) HEAD

CORRECTIONS

.... WEIGHT = : 1Qoo Kg( • 2200Lb)
"TIME = c 0.1 mnl100Nm

. "tSA ~ ~ lO'C
l> TIME: : 0_5 mnf100Nm

I
--l--. - ._.

, I
l~_

20

40

320

360

80

260

60

340

o
TIME
(mnl

:6h

-5h 300

-4h- 240

220

200

-3h 180

160

140

~2h- 120

100

~'1h

-,--- -

I I

1--

1----

I
~~ I

I

REFERENCE TAKE-OFF WEIGHT' 20500K;J(45200LbI
ISA

CLIMB 170Kt MAX CRUISE· DESCENT 220Kt

-i- L

!
--_._~

-I

I -t _EXAMPLE .
, I

. -- . - I --- ~?~m lnomn
. ~ : 20500Kq 12hl01

. I _ 5(JKl TAIL WIND
1

---I
I

--I---~.. - - -- -
I
I
I

~--

-,--I

---+------

; -----,------------"

:--:--
,

----t---. I

._~, -
i

--'-



-* FLIGHT PLANNING 310.D3

PI I 500 I
An72
F.e.O.M. ALTERNATE CALCULATION \ I JUL98

M

R
R

FLIGHT PLANNING AtTERNATE
REFERENCE WEIGHT AT BEGINNING OF ALTERNATE =19,,00 Kg (43000 Lb)

ISA

/CUMB 180 Kl LONG RANGE - DESCENT 200 1<1 /WITHOUT HOLDING

/
1/ / /

I / / 1500
:/ /

I / VI
/LONG RANGE SPEEDS "ct:J I /'

Fl 100 lAS ~189 Kl i

~ / / / ,/

FL 150 IAS~175 Kl !
,,~o V

FL 200 IAS~170 Kl

/ ~ I / / V ./

~.\.~ / V
/ / V-'" / / ....-:

CORRECTIONS: i / / V '"
.1:. JSA EFFECT IS NEGLIGIBLE / V / V / / 1 -- " /'/ I / --

/'I:. WEIGHT = ~ 1000 Kg (~ 2200 La)
. D. FUEL 0 :': 5 Kg (0 l1Lb)t100 Nm / c/,/ / /' V/ / " / 1000 l/

//::~I~ v / / ,./"-- -- -- -- -., -- -r --
//' /

~'/ I

/ / V '//. I / / ./

/'~~
I

~/
/ ..---I I / --'

~
I

,./"
",.

/' V# I ....... /"' / .--...--
// •

~ ..-/
SOD

..----
EXAMPLE: ~ ~ ---V I I

325 Nm I ./"
/ I I-- VI 19500 Kg 1055Kg ..--- .- --V I ~6 ~~~EADWlND (2325Lb) ----I

I - I-- -- -
I I
I I

I
II

a

3000

2oaO

1000

a
o 50 100 150 200 250

DISTANCE (Nm)
300 350 400 450 500 +50

TAil
a

WIND (Kt)
50

HEAD
100 FUEL



-») flIGHT PLANNING 3.10.04

P 1 1 300 I1\R72
F.e.a.M. FERRY FUGHTS ! I JUN 97

M

11M!::
-- ,-------

7h

2h

6h

5h

3h

4h

1--

EXAMPLE
ve 0 OKI 0 TO SOONm
Va - 501(1 .500 TO 1000Nm
Ve ~ -50Kl ',000 TO 1500Nrn
20500Kg AND FL240
FUEL ~ 3580Kg (7900Lb)
TIME =5h46mn

I
I--- t

CORRECTIONS
6. WEIGHT = "1oooKg (!2Z00lbl

t. FUEL ~ ~ 21<g U4.4Lbj!100Nm
IJ.TIME • ~03rnn/100Nm

Il FL • -1000Fl
FUEL ~ t5Kg (+11LbjI100Nm

TIME = O.2~nllOONrn

1 ~ _ ___1<__

FE RRY FLIGHT FROM BRAKES RELEASE TO LANDING
ISA - 10

20500l<g (45200Lb) FL240 MAX CRUISE POWER

--- I

----~------ -

4000 ----

1000

I

t-- 5OOO-MAX FUEL CAPACITY----_--------+------T-----~-----"""r_-------..L. 8 h

8000

2000

10000

~ 4000 -t--~+--2000---,-~-~:-
z 'i !o o-~,-'

i= , i=
~ ~.
~ ~

~---;~----
o 0o . _-'- 0 _---'-_
-' -'
L1J UJ
~ 6000 3000 -~ ,-- 4

-100Kl 50KI OKt SDKl

o 500 1000 1500 2000 2500 3000

DISTANCE (Nm)



-») FLIGHT PLANNING 3.10.04

P2 I 300 I
1\1172
F.e.a.M. FERRY FUGHTS I I JUN 97

TIME

6h

2h

7h

4h

3h

Sh

SDKI

EXAMPLE
Ve ~ OKt 0 TO SOONm
Ve - SOKI 500 TO 1000Nm
Ve ~ -50KI 1000 TO 1500Nm
2OS00Kg AND F-220
FUEL: 3710Kg (620OLb)
TIME = 5h52rr"1n

CORRECTIONS
tJ. WEIGHT: ±l000Kg (±2200lbl

tJ.FUEL ~ ±2Kg (±4.4lb)l100Nm
tJ.TIME 0 ~0.2mnmX)Nm

tJ. FL ' 1000Fl
t.FUEl ~ +5Kg (+11Lb)!l00Nm
tJ. TIME ~ -1l.2mnf100Nm

-SOKI-looKl

. __ ._~--~.------

FERRY FUGHT FROM BRAKES RELEASE TO LANDING
ISA

2050CKg (45200Lb\ - Fl220 - MAX CRLlSE ~O\NER 1---

,----,

5000-MAX FUEL CAPACITY------------1-----4-----...;,lr-----~---------!_ 8 h
OKI

4000

3000

1000

2000- ~
z

--- 0

t-+----::;
::>

/--+----~ I

o_+-__~o

----'w
•. ::J .

LJ..

2000

8000

10000 -

:0 4000::::!.
z
0

Ii:
::l<
::J
Ul
Z
0
U
...J
W
::J 6000
LL

o 500 1000 1500 2000 2500 3000

DISTANCE (Nm)



-w FLlGKT PLANNING 3.10.04

P3 I 300 I
1\R72

I I JUN 97F.e.O.M. FERRY FUGHTS
M

TIM::
--------.-- ._._-------,---

2h

4h

3h

7 h

Sh

---r-----L 6 h
,

___ L _
,
I

.1 __ ....;.. _

EXAMPLE
Ve ~ OKt 0 TO sOONm
Ve = SOKI 500 TO 1000Nm
Ve ~ -SOKI 1000 TO 1500Nm

20SOOKg AND Fl200

FUEL· 3730Kg (S200Lbl
TIME = 5hS2mn

CORRECllONS
'" WEIGHT' :':1000Kg (:!:2oooLbJ

IIFUEL • o2Kg (c4.4LbJI100Nm
6. TIME ~ ±O.2mnt100Nm

t:. FL ' '1000FI
6.FUEL • +5Kg (+11lblltOONm
l\.TIME = -{I.2mn/100Nm

--------,--

......----'------

--------~-~

;
----------+- - --_. --~

FERRY FUGHT FROM BRAKES RELEASE TO LANDING
ISA + 10

20500Kq 145200Lb) - Fl2QO - MAX CRUISE POWER

.--~ _ ... - .----. _.. - ------ - -----"t-

----I _ --1

2000~~----'-----+-

~ 2 I

-T~~
::i ~

'::;
I-~.L-+- ~ -'- --'\--_ ~_---''''

a
,--+----~(J ----

. --', w
--*-3000~::J -- - ----- . ----- ----'\--i--....

u..

1-.-''''''-----1---- ---

2000 +-----o~._I__1000- '--

8000 +--+-+4000----

§ 4000

~
ti:
::iO
::>
(f)

zo
o
...J
w
::> 6000
"-

, SOKIOKISDKIlOOK!
5000--MAX FUEL CAPACITY-----------+----......:lor-....,....---~-~--.....:: ......--------J

- a h
10000

o soo 1000 1500 2000 2500

DISTANCE (Nm)

3COO



-») FLIGHT PLANNING 310.04

P4 ! 300 I1\R72
F.e.a.M. FERRY FLIGHTS I 1 JUN 97

TIME

SOOO--MAX FUEL CAPACITY-------------.;fr-----....;.-----.,.....----~r__------__J._ B h

5 h

7h

2h

4 .,

3n

6h

r-- -

EXAMPLE
Ve ~ a Kl 0 TO SOONm
Ve ~ 50 Kt SOC TO 100GNm
Ve; 50 Kt 1000 TO 1500Nm
20500Kg AND FLISO
FUEL ~ 3810Kg (8400Lbl
TIME; 6h03mn

COR=1.ECTIONS
[). WEIGHT 0 'loooKg (o2200Lb)

eFUEl ~ ±2Kg (±44Lo)1100Nm
eTlME • +02mn/l00Nm

6FL: -1000ft
lIFUEL - ->SKg (->11Lb)/1DONm
LlTIME 7 O.2mn/l00Nm

FERRY FUGHT FROM BRAKES RELEASE TO LANDING
ISA ~ 20

20~ookg (45200Lbl - FL180 MAX CRUISE POWER

4000- -

1000 ----2000

8000

10000

~ 4000 -2000 a
~.

2 2
a 0-
i=

~:Q.

':2
::l ::I
(f) r.n
2 2
0 0u L)~

-' -'W llJ
":l 6000 -3000' -.-::J .- .
LJ.. : u...

100Kt 50Kt OKl SDKI

--r-,---------.-------.---------r-------.....,...---------,----------...,
o 500 1')00 1500 2000 2500 3000

DiSTANCE (Nm)



») SPECIAL 0PERATIO NS 3.11,00

1\R72
P 1 001

F.e.a,M. CONTENTS DEC 96
IVJ.

3.11.00

3.11.01

3.11.02

3.11.03

3.11.04

3.11,05

3.11.06

R 3.' 1.01

3.11.08

3.11.09

3.11.10

R 3.11.11

CONTENTS

fliG HT WITH LANDI NG GEAR DOWN

015PATCH WITH FLAPS RETAACTE D

DISPATCH WITH ANTI SKID INOPERATIVE

DlSPATCH WITH AUTO FEATHER SYSTEM INOPERATIVE

DtSPATCH WITH EEe 0 FF

DISPATCH WITH ONE AFU INOPERATtVE

DISPATCH WITH ONE TQ INOtCATOR INOPERATIVE

OJ SPATeH WITH ATPes OFF

Erops

OPERATION ON NARROW RUNWAYS

DAY UNPAVED RUNWAVS



-w SPECIAL OPERATIONS 3,11.00

P2 001
~72

F,e.O.M. DISPATCH INTAODUCTlON JUL 01
M

All dispatch cases are described in the AFM 1 part 7-02.

Many dispatches may be laken into account using the FOS software that given
accurate compu~ation.

Nevertheless, no comb.natlon of dispatches is allowed.



-w SPECIAL OPERATIONS 3.11.01

I 500 IP 1
1\R72
F.e.O.M. FLiG HT WITH lANDING GEAR DOWN I I JUL 98

AA

GENERAL
Extended overwaler flight is not allowed. It is necessary to take into account the
increased drag to determine lhe take off weight and fuel consumption.
Flight in iCIng conditions rs prohibited with gear down.

R Refer to the MEL for the operating procedures.

DETERMINATION QF MAX TAKE OFF WEIGHT

R Penalties on perrormance affect the WAT; Decrease the welg ht determined with 1he WAT
A table (3.03.03 P 1) oy 23 %.

APPROACH CLIMB PERFORMANCE
Decrease the basic limiting weight by 13 %.

E.~tG..HI PLANNING

Climb

Climb al 160 kl with both engines at maximum climb power setting. The tables in
3.11.01 P 2 to 9 gjve the time, distance and fuel consumption according to take-off
weight.

CruIse

R The maxi mum speed wit h landing gear dow r\ fS 1B5 kt.
The maximum recommended altitude is 16000 ft.
The recommended cruise speed is 160 kt.

Pages 3.11.01 p 10 to 13 give cruise tables at (his speed.
Obvious~y! the ceding on one engine may be a limHing factor. and the choice of 1he route
should reflect thjs concern.

Engine failure

The weight penalty on single engine ceil'ng computation is 21%, consequently
decrease the single engine celling by:

ACTUAL WEIGHT KG (lb) ISA - 10 !SA ISA" 10 ISA +20

22 000 (48 SOD) - 34 % - 38% - 42 % - 57 %

21 000 (46 300) - 30 % - 34% - 38 % - 47 %

20000 (44 100) - 28 % ~ 30% - 35 % - 40 %

19 000 [41 900) - 27 % ~ 28% - 32 % - 34 %
and below

rtOll;JlNG

Page 3.11.01 p. 14 gives the ho~d ing parameters.



») SPECIAL OPERATIONS 3.11.01

P2 500
1'\Fl72

F.C.O.M. FliGHT 'NITH LANOtNG GEAR DOWN I I JUN 97
AA

CLIMB 2 ENGiNES

ISA-10 (~C) 160KT(fAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 13 14 15 16 17 18

a 123 9 136 10 149 11 163 12 180 13 197

160 24 179 27 179 29 179 32 179 35 180 39 180

7 102 7 112 8 122 9 134 9 146 10 160

140 19 175 21 175 23 175 25 176 27 176 30 176

5 83 6 90 6 99 7 108 7 118 8 128

120 15 172 16 172 18 172 19 172 21 172 23 172

4 65 4 71 5 78 5 85 6 92 6 100

100 11 168 12 169 13 169 15 169 16 169 17 169

3 49 3 54 4 58 4 64 4 69 5 75

80 8 166 9 166 10 166 11 166 12 166 13 166

2 34 2 37 2 40 3 44 3 47 J 51

60 6 163 6 163 7 163 7 164 8 164 8 164

1 19 1 20 1 22 1 24 2 26 2 28

40 3 160 3 161 4 161 4 161 4 161 5 161

o 0 o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0 0

FROM START OF CLIMB TIME FUEL
(MIN} (KG)

FROM START OF CLIMB DfST. MEAN SPEED
(NM) TAS.(KT)



-w SPECIAL OPERATIONS 3.11.01

P3 500
1\n72

EC.O.M. FLIGHT W~TH LANDING GEAR DOWN JUN 97
loA

CLIMB 2 ENGINES

ISA-10 (.C) 160KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

Fl 18 19 20 21 22 22_5

13 197 14 217 16 240 18 265 20 296 21 314

160 39 180 43 180 48 180 53 181 59 181 63 181

10 160 11 175 12 192 14 210 15 232 16 245

140 30 176 33 176 36 176 40 176 44 176 46 177

8 128 9 140 10 153 10 167 11 183 12 192

120 23 172 25 172 27 173 30 173 33 173 35 173

6 100 7 109 7 119 B 129 9 141 9 148

100 17 169 19 169 21 169 22 169 24 169 26 170

5 75 5 82 5 89 6 96 6 105 7 110

80 13 166 14 166 15 166 16 167 18 167 18 167

3 51 3 56 4 61 4 66 4 72 5 75

60 8 164 9 164 10 164 11 164 12 164 12 164

2 28 2 :H 2 33 2 36 2 39 2 41

40 5 161 5 161 5 161 6 162 6 162 7 162

0 0 0 0 o 0 0 0 o 0 0 0

15 0 0 0 0 0 0

FROM START OF CLIMB T~ME FUEL
(MIN) (KG)

FROM START OF CLIMB DIST. MEAN SPEED
(NM) TAS.(KT)



-») SPECIAL OPERATIONS 3.11.01

P4 500
Nn12
F.C.O.M. FLIGHT WITH lANDING GEAR DOWN JUN 97

AA

CLIMB 2 ENGINES

ISA 160KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 13 14 15 16 17 18

10 142 11 156 12 173 13 190 14 211 16 234

160 30 183 33 183 36 184 40 184 44184 49 184

8 115 8 127 9 139 10 153 11 168 12 185

140 23 179 25 179 28 179 30 180 34 180 37 180

6 92 7 102 7 111 8 122 9 134 9 146

120 17 175 19 176 21 176 23 176 25 176 28 176

5 72 5 79 5 86 6 94 6 103 7 113

100 13 172 14 172 16 172 17 173 19 173 20 173

3 53 4 58 4 64 4 70 5 76 5 83

80 9 169 10 169 11 169 12 169 13 170 14 170

2 36 2 40 3 43 3 47 3 51 3 56

60 6 166 7 166 1 166 8 167 9 167 9 167

1 20 1 22 1 24 2 26 2 28 2 30

40 3 163 4 164 4 164 4 164 5 164 5 164

o 0 o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0 0

FROM STAAT OF CLIMB TIME FUEL
(MIN) (KG)

FROM START OF CLIMB DISI. MEAN SPEED
(NM) TAS.(KT)



* SPECIAL OPERATIONS 3.11.01

P5 500
/\:An
F.e.O.M. FLIGHT WHH LANDING GEAR DOWN JUN 97

AA.

CLIMB 2 ENGINES

ISA 160KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22 22.5

16 234 18 260 20 291 23 328 26 375

160 49 184 55 185 62 185 70 185 81 186

12 185 14 204- 15 226 17 251 19 281 20 299

140 37 180 41 180 45 180 50 181 57 181 60 181

9 146 10 161 11 176 13 194 14 215 15 227

120 28 176 :JO 176 34 176 37 177 41 177 43 177

7 113 8 123 8 135 9 147 10 162 11 170

100 20 173 22 173 24 173 27 173 29 173 31 173

5 83 6 90 6 98 7 107 7 117 8 123

80 14 170 16 170 17 170 19 170 20 170 21 170

3 56 4 60 4 66 4 71 5 78 5 81

60 9 167 10 167 11 167 12 167 13 167 14 167

2 30 2 33 2 36 2 39 3 42 3 44

40 5 164 5 164 6 164 6 164 1 165 7 165

o 0 o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0 0

FROM START OF CUMS TlME FUEL
(M'N) (KG)

FROM START OF CLIMB DIST. MEAN SPEED
(NM) TAS.(KT)



-w SPECIAL OPERATIONS 3.11.01

P6 500
1\R72

F.C.O.M. FLIGHT WITH l.ANO~NG GEAR DOWN JUN 97
M

CLIMB 2 ENGINES

ISA+ 10 (.C) 160KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 13 14 15 16 17 18

13 175 14 195 16 217 18 243 20 273 23 310

160 40 188 44 188 50 188 56 188 63 189 72 189

10 139 11 155 12 171 13 190 15 211 17 236

140 30 183 33 183 37 184 41 184 46 184 51 184

8 110 8 122 9 134 10 148 11 164 12 182

120 23 179 2S 179 28 180 30 180 34 180 37 180

6 85 6 93 7 103 7 113 8 124 9 137

100 16 176 18 176 20 176 22 176 24 176 27 176

4 62 4 68 5 75 5 82 6 90 6 98

80 11 173 13 173 14 173 15 173 17 173 18 173

3 41 :3 45 3 50 3 54 4 59 4 65

60 7 170 8 170 9 110 10 170 11 170 12 170

1 22 1 24 2 27 2 29 2 32 2 35

40 4 167 4 167 5 167 5 167 5 167 6 167

o 0 o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0 0

FROM STAAT OF CLIMB TIME FUEL
(M;N) (KG)

FROM START OF CLIMB D!ST. MEAN SPEED
(NM) TAS.(KT)



-w SPECIAL OPERATIONS 3.1"01

P7 500
1\R72
F.e.O.M. FUGHT WITH LANDING GEAR DOWN JUN 97

I\A

CLIMB 2 ENG~NES

ISA+10 (.C) 160KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22 22.5

23 310 26 354

160 72 189 82 190

17 236 19 265 21 299 24 341

140 51 184 58 184 65 185 75 185

12 182 14 202 15 225 17 252 20 286 21 306

120 37 180 42 180 46 180 52 181 59 181 64 181

9 137 10 151 11 167 12 185 14 207 15 220

100 27 176 30 177 33 177 36 177 41 177 43 177

6 98 7 108 8 119 8 131 9 145 10 153

80 18 173 20 173 22 173 24 173 I 27 173 29 173

4 65 4 71 5 78 5 85 6 94 6 98

60 12 170 13 170 14 170 15 170 17 170 18 170

2 35 2 38 3 41 3 45 3 49 3 52

40 6 167 6 167 7 167 8 168 8 168 9 168

o 0 o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0 0

FROM START OF CUMS TIME FUEL
(M'N) (KG)

FROM START OF CLIMB 018T MEAN SPEED
(NM) TAS.{KT)



-») SPECIAL OPERAT10NS 3.11.01

pa 500
~72

Ee.O.M. FLIGHT WITH LAND1NG GEAR DOWN JUN 97

CLIMB 2 ENGINES

JSA+20 (.C) 160KT(IAS)

WEIGHT AT STAAT OF CLIMB (1000KG)

Fl 13 14 15 16 17 18

19 242 22 275

160 61 192 69 193

14 184 16 206 18 232 20 263 23 300

140 43 187 49 188 55 188 62 188 72 188

10 142 12 158 13 176 14 197 16 222 19 251

120 32 183 35 183 39 183 44 184 50 184 57 184

8 107 8 118 9 131 10 146 12 163 13 182

100 23 179 25 180 28 180 31 180 35 180 39 180

l 5 17 6 85 6 94 7 103 8 115 9 127

80 16 176 17 176 19 176 21 176 23 176 26 116

3 50 4 55 4 61 5 67 5 74 6 82

60 10 173 11 173 12 173 13 173 14 173 16 173

2 27 2 29 2 32 2 35 3 39 3 43

40 5 170 5 170 6 170 7 170 7 170 8 170

o 0 o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0 0

FROM STAAT OF CLIMB TiME FUEL
(MIN) (KG)

FROM START OF CLIMB 015T. MEAN SPEED
(NM) TAS·(Kll



-w SPECIAL OPERATIONS 3,11.01

P9 500
~12

f.e.O.M. FLIGHT WITH LANDING GEAR DOWN JUN 97
M

CLIMB 2 ENGINES

ISA+20 (.C) 160KT(IAS)

WEIGHT AT START OF CLIMB (1000KG)

FL 18 19 20 21 22 22.5

160
i

I

140
I
I

19 251 21 287 25 332

120 57 184 65- 184 7S 185

13 182 15 205 17 233 19 266 22 309

100 39 180 44 180 50 180 57 180 67 181

9 127 10 142 11 159 12 179 14 204 15 219

80 26 176 29- 177 32 177 37 177 42 177 45 177

6 82 6 91 7 101 8 112 9 126 9 134

60 16 173 1S 173 20 173 22 173 25 173 26 174

3 43 3 47 3 52 4 58 4 64 4 68

40 8 170 9 170 10 170 11 170 12 171 13 171

o 0 o 0 o 0 o 0 o 0 o 0

15 0 0 0 0 0 0

FROM START OF CUMS TIME FUEL
(MJN) (KG)

FROM START OF CLIMB DIST. MEAN SPEED
(NM) TAS.(KT)



») SPECIAL OPERATIONS 3.11.01

r 500 IPl0
~72

F.C.O.M. FUGHT WITH LANmNG GEAR DOWN I I JUN 97
No

CRUISE 2 ENGiNES

ISA-l0 rC) 160KT(IAS)

WEIGHT FLIGHT LEVEL
(1000KG) 60 80 loa 120 140 160

46.8 47.9 49.3 50.8 52.2 53.7

13 292 160 286 160 283 160 281 160 279 160 279 160
29.1 170 30.5 175 31.8 180 33.0 186 34.3 192 35.5 198
47.6 48.7 50.1 51.7 53.1 54.6

14 294 160 289 160 286 160 284 160 283 160 282 160
28.9 170 30.3 175 31.5 180 32.7 186 33.9 192 35.1 198
48.4 49.5 51.0 52.6 54.1 55.6

15 297 160 291 160 289 160 288 160 286 160 286 160
28.6 170 30.0 175 31.1 180 32.3 186 33.5 192 34.6 198
49.3 50.5 52.0 53.7 55.1 56.7

16 300 160 295 160 293 160 292 160 290 160 290 160
28.3 170 29.7 175 30.7 180 31.8 186 33.0 192 34.1 198

[50.3 51.6 53.2 54.9 56.4 58.0

17 1
303 160 299 160 298 160 297 160 295 160 295 160
28.0 170 29.2 175 30.3 180 31.3 186 32.5 192 33.5 198
51.4 52.8 54.4 56.2 57.7 59A

18 307 160 304 160 302 160 302 160 301 160 301 160
27.6 170 28.8 175 29.8 180 30.8 186 31.9 192 32.9 198
52.6 54.1 55.8 57.6 59.1 60.8

19 311 160 309 160 308 160 307 160 306 160 307 160
27~3 170 28.3 175 29.3 180 30.3 186 31.3 192 32.2 198
53.9 55.5 57.2 59.1 60.7 62.4

20 315 160 314 160 313 160 313 160 312 160 313 160
26.9 170 27.9 175 28.8 180 29.7 186 30.7 192 31.6 198
55.3 57.0 58.7 60.6 &2.3 64.1

21 321 160 320 160 319 160 319 160 319 160 320 16D
26.5 170 27.4 175 28.2 180 29.2 186 30.1 192 30.9 198
56.9 58.6 60.5 62.4 64.1 66.1

22 327 160 326 160 326 160 326 160 326 160 328 160
26.0 170 26.8 175 27.7 180 28.5 186 29.4 192 30.1 198
57.8 59.5 61.4 63~4 65.1 67.1

22.5 330 160 330 160 329 160 329 160 330 160 333 160
25.7 170 26.5 175 27.3 180 28.2 186 29.1 192 29.7 198

TQ 0/0
KG/H/ENG lAS
NM/l00KG TAS



-w SPECIAL OPE RATIONS 3.11.01

I 500 lP 11
~72

F.C.O.M. FLIGHT WITH LAND~NG GEAR DOWN J I JUN 97
M

CRUISE 2 ENGINES

ISA 160KT(IAS)

WEIGHT FLI GHT LEVEL
(1 000KG) 60 BO 100 120 140 160

47.7 48.9 50.4 52.0 53.5 55.1

13 297 160 292 160 290 160 288 160 287 160 287 160
29.1 173 30.5 178 31.7 184 32.9 189 34.1 195 35.2 202
48.4 49.7 51.3 52.8 54~4 56.0

14 299 160 295 160 293 160 291 160 290 160 291 160
28.9 173 30.2 178 31.4 184 32.5 189 33.7 195 34.7 202
49.2 50.6 52.2 53.8 55.4 57.0

15 302 160 298 160 296 160 295 160 294 160 295 160
28.6 173 29.9 178 31.0 184 32.1 189 33.2 195 34.2 202
50.1 51.6 53.3 54.9 56.5 58.2

16 305 160 301 160 300 160 299 160 29B 160 299 160
28.3 173 29.6 178 30.6 184 31.7 189 32.8 195 33.7 202
51.2 52.8 54.5 56.1 57.7 59.5

17 309 160 306 160 305 160 304 160 303 160 305 160
28.0 173 29.1 178 30.1 184 31.2 189 32.2 195 33.1 202
52.4 54.0 55.8 57.4 59.1 60.9

18 313 160 310 160 310 160 309 160 309 160 310 160
27.6 '73 28.7 178 29.6 184 30.6 189 31.6 195 32.5 202
53.7 55.3 57.1 58.8 60~6 62.4

19 :117 160 316 160 315 160 315 160 315 160 317 160
27.3 173 28.2 178 29.1 184 30.1 189 31.0 195 31.9 202
55.1 56.8 58.6 60.4 62.1 64J

20 322 160 321 160 321 160 321 160 321 160 323 160
26.8 173 27.7 178 28.6 184 29.5 189 30.4 195 31.2 202
56.5 58.3 60.2 62.0 63.8 65.B

21 327 160 327 160 32B 160 327 160 328 160 331 160
26.4 173 27.2 178 28.0 184 29.0 189 29.8 195 30.5 202
58.2 60.0 62.0 63.8 65.7 67.8

22 334 160 334 160 334 160 334 160 336 160 340 160
25.9 173 26.7 178 27.5 184 28.3 189 29.1 195 29.7 202
59.1 60.9 62.9 64.8 66.7 68.9

22.5 337 160 338 160 338 160 338 160 340 160 345 160
25.6 173 26.4 178 27.1 184 28.0 189 28.7 195 29.3 202

TQ%
KG/H/ENG lAS
NM/100KG TAS



-») SPECIAL OP ERATIONS 3.11.01

1 500 IP 12
1\R72

F.e.O.M. FLIGHT WITH LAN DING GEAR DOWN I I JUN 97

CRUISE 2 ENGINES

ISA+ 10 ('C) 160KT(IAS)

WEIGHT FLIGHT LEVEL
(1000KG) 60 80 100 120 140 160

48.5 so.c 51.6 53.2 54.8 56.5

13 302 160 298 160 296 160 295 160 295 160 295 160
29.2 176 30.4 181 31.6 187 32.7 193 33.8 199 34.8 206
49.3 50.8 52.5 54.1 55.7 57.4

14 304 160 301 160 300 160 298 160 298 160 299 160
28.9 176 30.1 181 31.2 187 32.3 193 33.4 199 34.4 206
50.2 51.1 53.4 55.0 56.7 58.5

15 307 160 304 160 303 160 302 160 302 160 303 160
28.6 176 29.8 161 JO.8 187 31.9 193 33.0 199 33.9 206
51.2 52.8 54.5 56.1 57.8 59.6

16 311 160 308 160 308 160 307 160 306 160 308 160
28.3 176 29.5 181 30.4 187 31.5 193 32.5 199 33.3 206
52.3 54.0 55.7 57.4 59.1 61.0

17 315 160 313 160 312 160 312 160 312 160 314 160
28.0 176 29.0 181 29.9 187 31.0 193 31.9 199 32.7 206
53.5 55.3 57.1 58.8 60.5 62.5

18 319 160 318 160 318 160 317 160 318 160 320 160
27.6 176 28.6 181 29.4 187 30.4 193 31.3 199 32.1 206
54.8 56.6 58.5 60.2 62.0 64.0

19 324 160 323 160 323 160 323 160 324 160 327 160
27.2 176 28.1 181 28.9 187 29~9 193 30.8 199 31.5 206
56.2 58.1 60.0 61.8 63.7 65.7

20 329 160 329 160 329 160 329 160 331 160 334 160
26.8 176 27.6 181 28.4 187 29.3 193 30.1 199 30.8 206
57.8 59.7 61.6 63.4 65.4 67.6

21 334 160 335 160 336 160 336 160 338 160 342 160
26.3 176 27.1 181 27.9 187 28.7 193 29.5 199 30.1 206
j59.4 61.4 63.4 65.3 67.3

22 341 160 342 160 343 160 343 160 346 160
25.8 176 26.5 181 27.3 187 28.1 193 28.8 199
60.3 62.3 64.4 66.3 68.4

22~5
345 160 346 160 347 160 348 160 350 160

25.5 176 26.2 181 27.0 187 27.8 193 28A 199
TQ%
KG/H/ENG lAS
NM/100KG TAS



-w SPECIAL OPERATIONS 3.11.01

I 500 ,P 13
~72

f.C.O.M. FLIGHT WtTH LAND1NG GEAR DOWN I r JUN 97

CRUISE 2 ENGINES

ISA+20 ee) 160KT(IAS)

WE1GHT FLIGHT LEVEL
(1000KG) 60 80 100 120 140 160

49.6 51.2 52.7 54.4 56.1 58.0

13 307 160 304 160 303 160 302 160 302 160 304 160
29.1 179 30.3 185 31.5 190 32.5 196 33.5 203 34.4 209
50.4 52.0 53.6 55.3 57.0 58.9

14 310 160 301 160 306 160 306 160 306 160 308 160
28.9 179 30.0 185 31.1 190 32.2 196 33.1 203 34.0 209
51.3 53.0 54.6 56.3 58.1 60.0

15 313 160 311 160 310 160 310 160 310 160 313 160
28.6 179 29.7 185 30.7 190 31.7 196 32.7 203 33.5 209

52.3 54.0 55.7 57.4 59.2 61.2

16 317 160 315 160 314 160 314 160 315 160 318 160
28.3 179 29.J 185 30.3 190 31.3 196 32.2 203 33.0 209
53.4 55.2: 56.9 58.7 60~5 62.6

17 321 160 320 160 319 160 319 160 320 160 324 160
27.9 179 28-St 185 29.8 190 30.8 196 31.6 203 32.3 209
54.7 56.6 58.3 60.1 62.0

18 325 160 325 160 325 160 325 160 327 160
27.5 179 ZS.4 185 29.3 190 30.2 196 31.0 203

56.0 58.0 59.7 61.5 63.5

19 330 160 331 160 331 160 331 160 333 160
27.1 179 27.9 185 28.8 190 29.7 196 30.4 203
57.5 59.5 61.3 63.1 65.2

20 336 160 337 160 337 160 337 160 340 160
26.7 179 27.4 185 28.3 190 29.1 196 29.8 203
59.0 61J 62.9 64.8

21 342 160 343 160 344 160 344 160
26.2 179 26.9 185 27.1 190 28.5 196
60.8 62.8 64.7 66.7

22 349 160 350 160 351 160 353 160
25.7 179 26.4 185 27.1 190 27.9 196
61.1 63.8 65.8

22.5 353 160 354 160 355 160
25.4 179 26.1 185 26.8 190

TQ%
KG/H/ENG lAS
NM/100KG TAS



-w SPECIAL OPERATIONS 3.11.01

500 ~P 14
t\R72
F.e,O.M. FLIGHT WITH LANDING GEAR DOWN r 1JUN 97

AA

HOLDING 2 ENGINES

tSA VMHBO

WE~GHT
FUGHT LEVEL

(1 000KG) 15 50 100 150

31.2 32.1 33.5 35~7

13 253 239 224 216
131 131 132 132

34.1 35.0 37.0 39.5

14 264 250 238 230
136 136 137 137
37.0 38.2 40.6 43.5

15 274 261 251 246
141 141 141 142

40.1 41.6 44.2 47.8

16 285 274 265 262
146 146 146 146

43.2 45.1 48.1 52.2

17 296 288 280 279
150 151 151 151

46.7 48.7 52.2 56A5

18 310 302 296 296
155 155 155 155

50.3 52.3 56.6 61.0

19 324 317 313 314
159 159 159 159

53.9 56.4 61~O 65.7

20 338 332 330 333
163 163 163 164

57.6 60.6 65.4 70.6

21 353 348 347 353
167 167 167 168

61.6 65.0 69.9 75.7

22 368 365 365 376
171 171 171 172

63.7 61.2 72.2

22.5 375 374 374
173 173 173

TQ
KG/H/ENG

tAS



») SPECIAL OPERATIONS 3.11.01

P15 500
~72

f.e.a.M. FUGHT WITH LANDING GEAR DOWN JUN 97
tv.

DESCENT 2 ENGtNES

ISA 160KT (lAS)

WEIGHT (1000KG)

Fl 14 15 16 17 18 19 20 21

6 19 7 21 7 22 7 22 7 23 8 24 8 25 8 25

160 18 19 20 21 22 23 24 24

5 17 6 18 6 19 6 20 6 20 7 21 7 22 7 22
140 16 17 17 18 19 19 20 21

4 14 5 15 5 16 5 17 5 17 6 18 6 18 6 19

120 13 14 14 15 16 16 17 17
4 12 4 12 4 13 4 14 4 14 4 15 5 15 5 15

100 10 11 11 12 12 13 13 14

3 9 3 10 3 10 3 11 3 11 3 11 4 12 4 12

80 8 8 8 9 9 10 10 10

2 6 2 7 2 7 2 7 2 8 2 8 2 8 2 8

60 5 5 6 6 6 6 7 7
1 4 1 4 1 4 1 4 1 4 1 4 1 5 1 5

40 3 3 3 3 3 4 4 4
o 0 o 0 o 0 0 0 0 0 0 i) 0 0 o 0

15 0 0 0 0 0 0 0 0

FROM START OF DESCENT TIME FUEL
(MIN) (KG)

FROM START OF DESCENT OIST
(NM)



-w SPECIAL OPERAT~ONS 3.11.02

P 1 OOt
1'\n72

F.e.O.M. DISPATCH WITH FLAPS RETRACTED JUN 97
M

R • Refer to the AFM supplements (7.02.03)1 or use the FOS,



-w SPECIAL OPERAT~ONS 3.11.03

P 1 100
1\R72

F.C.O.M. D1SPATCH WtTH ANTlSKID ~NOPERATIVE JUN 97
M

• Refer to the MM El for the operating pfocedures.

TAKE-OFF

• Enter the qutck reference tables with a corrected runway length reduced by
400 m.

LANDING

• Mul1lply landing distance by 1.4.



R
-») SPECIAL OPERATIONS 3.11.04

DISPATCH WITH AUTOFEATH EA P1 200
An 72
F.e.O.M. SYSTEM INOPERATIVE JUL99

Aft

• Reter to the MMEL for the operating procedures.

JAKE-OFF

• Increase Vl limited by VMCG by 5 kt.

• Increase VR by 2 kt.

• Increase VMCA by 3 kt.

• Enter the quick reference tables w,lh a ru nway lenglh reduced by 60%.

• Decrease !he maximum second sagmen! weigh1 by :

MAX~MUM 2nd SEGMENT WEIG HT CORRECTIONS

27 000 kg (59 520 lb) 4 000 kg (8 800 Ib)

23000 kg (50700 Ib) 3400 kg (7 500 Ib)

19 000 kg {41 900 Ib) 2 800 kg (6 200 lb)

LANDING

• Increase VMCL by 3kr.



-»} SPECIAL OPERATIONS 3.11.05

P 1 200
1\R72
F.e.a.M. DISPATCH WITH EEC OFF JUN 97

AA

TAKE-OFF

• Aefer to 1he MMEL for the operating procedures.

• Take-off must be performed wifh BLEED VALVES OFF and AlPeS OFF.

• Increase V1 limited by VMCG by 5 kt

• Increase VA by 2 kt.

• Increase VMCA by 3 kt.

• Enter the quick reference tables with a runway length reduced by 65%.

• Decrease the maximum second segment weigh! by the followrng values j takIng into
account the ATPCS OFF effect:

MAX~MUM 2nd SEGMENT WEIGHT CORRECTJONS

27 000 kg (59 520 Ib) 5 300 kg (11 700 Ib)

23 000 kg (50 700 Ib) 4 500 kg (9 900 Ib}

19000 kg (41 900 Ib) 3600 kg (7 950 Ib}



--w SPECIAL OPERATIONS 3.11.06

P 1 001Ann
F.e.O.M. DISPATCH WITH ONE AFU 'NOPERATIVE JUN 97

AA

• Refer to the Dispatcn with AlPeS OFF (3.11.08}



-») SPECIAL OPERATIONS 3.11.07

DISPATCH WITH ONE TO P 1 001
~72

f.e.O.M. IND~CATOR INOPERATIVE JUL98
AA

A • Refer to the MEL.



--») SPECIAL OPERATtONS 3.11.08

P 1 200
~72

F.e.a.M. DISPATCH WITH AlPes OFF JUN 97
M

• Refer to th e MMELfor Ihe operating procedu res.

TAKE-OFF

• Select ATpes OFF and BLE ED VALVE S OFF

• Incfease Vt limited by VMCG by 5 kt.

• Increase VR by 2 kt.

• Increase VM CA by 3 kt.

• Enter th e quick reference 1ables w~th a runway length reduced by 60%.

• Decrease !he maximurn 2"nd segment weight by :

MAX!MUM 2nd SEGMENT WEtG HT CORRECTIONS

27 000 kg (59 520 Ib) 4 000 kg (8 800 Ib)

23 000 kg (50 700 Ib) 3 400 kg (7 500 Ib)

19 000 kg (41 900 Ib) 2 800 kg (6 200 Ib)

LANDING

• Decrease VMCL by 3 kt.



-w SPECIAL OPERATIONS 3.11.09

P 1 001
1\R.12
f.e.O.M. ETQPS DEC 97

AA

NOT ALLOWED



-w SPECIAL OPERATIONS 3.11.10

1\R72
P 1 DOl

F.e.O.M. OPERA1IONS ON NARROW RU NWAYS DEC 95
M

NOT ALLOWED



-w SPECIAL OPERATIONS 3.11.11

AR72.
P 1 001

F.e.O.M. DRY UNPAVED RUNWAYS DEC 96

NOT ALLOWED



-») OPERATIONS ENG INEERING BULLETINS 3.12.00

P 1 001
AR72
F.e.O.M. CONTENTS DEC 89

IVII

3.12.00

3.12.10

3.'2.20

CONTENTS

GENERAL DESCRIPTION

LIST OF EFFECTIVE D.E.S



-») OPERATIONS ENGINEER~NG BULLETINS 3.1 2.1 a
P 1 001

~72

F.e.O.M. GENERAL DESCRIPTION JUN 97
M

R Operatjons Engineering Bulletins (0. E.B.) are issued as the need arises to transmit in
advance technical and procedural information before the nex~ normal revision of 1he Fligh

R C(ew OperaUng Manual. They are distributed to all FCOM holders and to others who need
earIyadvice 0f changest0 0 perali0nalinformation.

R Informat ion in these bu rletins is responsabiHty of Aerospatiale Fljghl Test Department,

Incase of co nWct with the certiHed FHght Manual, the latler will supersede.



-») OPERATIONS ENGINEERiNG BULLETINS 3.12.20

t 001 IP 1
J\R72

F.C.O.M. LIST OF EFFECTIVE PAGES (O.E.B) I I JUl99
AA

R

O.E.B. DATE SUBJECT VALIDITY
No/lSSUE

01/02 15 NOV 89 MFC : Loss of 2d B module CANCELLED BY MOD 2450

02/01 18 MAR 91 AP I YO operatron CANCELLED

03/0l 16 NOV 93 UNDUE GPWS WARNiNG CANCE LLED BY MOO 3876

04/01 09 JAN 95 KlN 90 A GPS operation

05/01 NOV 95 (on ground) propeller brake CANCELLED BY :
and er'gine shut off procedure - Mod 4571 for models

211-212
- Mod 4599 for models

201-202

06/01 DEC 95 Mechanical failure of the CANCELLED by mod 4495
elevators connecting axle

Q7/01 JUL 97 PEe OFF operations CANCELLED by mod 4883

08/01 OCT 97 GNSS HT 1000 opera1ion CANCELLED by mod 4885

09/01 OCT 97 VHF INTERFERENCES CANCELLED by mod 1885
ON GNSS HT 1000

10/02 DEC 98 KLN 90 B GPS operation All aircraft filted with
MOD 4890 or 5022



-») 1\R72 OPERATIONS ENGINEERING BULLETINS 3.12.21

P 1 002 I
Q.E.B. N° 1 DESCRtPTlON Issued t y 1 15 NOV 89

BlV/PN
M

SUBJECt: MFC - LOSS OF A SECOND B MODULE

1 - Reason fo r issue

Warning to crews before applying a modification.

2 - Ba ckground inform aU on

The centralizing functiorl of warning, particularly the "MASTER CAUT10N" light
flashing is performed by modutes 1B and 28 of MFC.
The loss of a B module therefore is normally indica1ed by
- the local MFC Fault amber light,
- the MFC amber light on CAPj

- single ch ime (SC),
- and the Me light flashing, (a function done by the second B module),
Before applying a modification. in case of loss of th is second B module,
the Me light no 'anger ftashes.

3 - !,TR action

A moddjcal1oo is already defined by the necessary equipment was not available at
the time of aircraft deltvery. Planned dale: December 89.

4 - .PrQ~dure (Pending applicalion of modification 24501

After the loss of a MFC B module~ crewmembers must be lold that whenever the
Me illuminates without flashing 1 it means they have losl1heir second B module.

[_-----va-l-rd~ity-:-p-e-nd-in-g-a-p-p-lic-at-io-n-O-f _M_Od_:2_4_50 ____



-») An72 OPERATIONS ENGINEERING BULLETINS 3.12.22

! 001 1P1

O.E.B. N° 2 DESCRIPTION Issued by I 18 MARBTV/PN ...
.:.)1

SUBJECI: AP/YD OPERATION

1 - Reason tor Issue

Sustained lateral oscillations (shudder) have been encountered on the ATA 72
aircraft wherJ flying in heavy turbulence, with the YAW DAMPER engaged.

2 - Bagground i"format!on
The osct~'ation appears 10 be induced by coupl)ng in the yaw damper overall control
loop, The amplitude or the oscillation may be uncomfortable to passengers but
associated rudder deflect ions remain jimBed to val ues acceptable from a structural
point of view.
The oscillations have only been reported al low altitude, low airspeed. flaps
extended.
The oscillations stop as soo n as the yaw dam per is disengaged.

3 - AlR action
HONEYWELL has been advised of this problem. An au~o pHot modiilcation has been
idenmied to ehrninate the oscillation. This modification wHI be available no mter than
Autumn 1991.

4 - Proc..eg.u!~

- Whenever sustained oscillations occur in the yaw axis, disengage the yaw
damper.

~ The yaw damper may be reengaged when clear of turbulence or above 180 kts
- This procedure will remarn in effect until the modified aulo pllot is installed on the

aircraft.

Validily : All aircraft until furlher notice



#1\n12 OPERATIONS ENGINEERING BULLETINS 3.12.26

r 001 rP 1

O. E.B. N° 6 DESCRIPTION lssued by I DEC 95
BTV/PN

M.

$UBJEtI: MECHANICAL FAILURE OF THE ELEVATORS CONNECTING AXLE

1 - Reason for is_$JLt

Four cases of mechanical fajlure of the elevators connecttng axle have been
encountered,

2 - Background information

Thjs failure causes an actual elevators disconnection, similar In its consequences,
to the disconnection through the pitch disconnect clutch r.1echanism j although no1
monitored by the ~PITCH DISCONNECT' red alert.
This event is identi fi ed b\r dissimitar control colu mns positions and/or movements.

3 - ATR action

A modifIcation of the mentioned axle is in progress and will be relrof~ted current
year 1996.

4 - Proced ure

If an inadvertent elevalors disconnection is identified rn the absence of any
correspondi ng warnrng ~

- on ground; cancel the revenue flight (apply ferry fl1ght procedure if necessary as
described in AFM supplement chapter 7-02)

- in flight: reduce speed10 180 kt and apply "PITCH DISCONNECT " procedure.

Validi~y : AU ATR 72 until further notice



-») OPERATIONS ENGINEERING au LLETINS 3.12.27

P1 001
AR72
F.e.O.M. O.E.B. Nn 7 DESCRiPTION I I JUL 97

AA

~ : PEe OFF operations

1. BEASON-EOR ISSUE

In the PEe OFF condi1ion, if the NP becomes inferior to 77% at idle power, the engine
eventua lly will not spool up when advanci ng the power ~ever.

2. BACKGROUND

Np < 77% at idle power is never reached at normal operating speeds, therefore this
problem could only be met in training nights during stall exercices or touch and go
maneuvers.

3. AIR ACTIQN

A system modificaHon wUl be implemented no ~ater than january 98.

4. PROCEDURES

- Flight at airspeeds inferior to 90kl is prohibited in the PEC OFF condition

- Training : In the PEC OFF condition touch and go and stall maneuvers are
prohi bi1 ed.

Validity: For model212A


