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R This manual complements the approved Flight Manual. Airbus has attempted to ensure that

the data contained in this manual agrees with the data in the Flight Manual. If there is any
disagreement, the Flight Manual is the final authority.

COMMENTS — QUESTIONS — SUGGESTIONS

All manual holders and users are encouraged to submit any Flight Crew Operating Manual
questions and suggestions to :

AIRBUS - BP N°33
1 ROND POINT MAURICE BELLONTE

31707 BLAGNAC CEDEX — FRANCE FOR TECHNICAL OR
TELEX TLSBI7X or 530526F PROCEDURAL
FAX 33.5.61.93.44.65/3.29.68 CONTENT

ATTN. Flight Operations Support
- STL

AIRBUS - BP N°33

1 ROND POINT MAURICE BELLONTE

31707 BLAGNAC CEDEX - FRANCE

TELEX TLSBP7X or 530526F

FAX 33.5.61.93.28.06

ATTN. Technical Documentation Services
- SDC

The Flight Crew Operating Manual is the support documentation for flight crew operations.

The Flight Crew Operating Manual provides operating crews with the technical, procedural

and performance characteristics of the A330 aircraft to ensure a safe and efficient

operation during normal and/or abnormal/emergency situations on ground and in flight.

However, the Flight Crew Operating Manual is not intended to provide basic jet aircraft

piloting techniques or information that are considered as basic airmanship for trained flight

crews familiar with that type of aircraft and with its general handling characteristics.

The Flight Crew Operating Manual is intended :

— To be used directly as flight crew operating manual or to be the basis for elaboration of
the relevant parts of the “crew manual” by the operations department of the operator
in accordance with applicable requirements.

— To be used as a flight crew training manual (initial and refresher).

However, the Flight Crew Operating Manual is not intended to be used for teaching basic
piloting skills.

FOR PRINTING AND
DISTRIBUTION

GFC5-01-0010-001-A001AA
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The content is divided into four volumes :

Vol 1 = Systems’ description (description of the aircraft systems).

Vol 2 = Flight preparation (performance information, plus loading data).

Vol 3 = Flight operations (operating procedures, techniques, and performance
information).

Vol 4 = FMGS pilot's guide (procedures for FMGS use).

|use

As a comprehensive set of references, the FCOM

— can be used by an operator’s Flight Operations department to supplement its own Crew
Manual

— can be issued directly to crew members for training and subsequently for line
operations.

WARNINGS, CAUTIONS AND NOTES

WARNING : an operating procedure, technique, etc, which may result in personnel
injury or loss of life if not carefully followed.

CAUTION : an operating procedure, technique, etc, which may result in damage to
equipment if not carefully followed.

NOTE : an operating procedure, technique, etc, considered essential to emphasize.

COMPLEMENTARY INFORMATION

The manual includes technical information required for training as well as

complementary information.

— Where a paragraph or schematic is preceeded by the heading the
details given are considered to be nice to know. Knowledge of these items is not
required for the type rating qualification.

— ECAM warnings and cautions are summarized in a table at the end of each chapter of
volume 1. Numeric values are given for information only.

OPTIONAL EQUIPMENT

The symbol < indicates that a paragraph or a schematic is applicable only if the related
equipment is installed.
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(1) Chapter title

(2) Subchapter title

@—»MSN 0004 0008 0010-0014

@ FCOM volume number, chapter number, section number, page number

Sequence number is used for Airbus Industrie management of different aircraft

configurations and allows to enter into list of effective pages.

@ Revision number of the manual at which the page has been revised.

(8) Aircraft MSN

— 0004 0008 means that the page is applicable to aircraft MSN 0004 and MSN 0008
— 0010-0014 means that the page is applicable from aircraft MSN 0010 to MSN 0014

— ALL means that the page is applicable to all aircraft covered by the manual.

Correspondance between MSN and registration may be found in the cross reference

table.

@ An R in front of a line indicates that the line has been revised.

DAH ALL




Tl gl Ag sl
AIR ALGERIE ORGANIZATION OF THE MANUAL SEQ 001 | REV 04

FLIGHT CREW OPERATING MANUAL

GENERAL INFORMATION 1.00.10 P4

NORMAL REVISIONS

There are issued periodically to cover non-urgent corrections and changes and to add new
data.

They are accompanied by filing instructions and an updated List of Effective Pages that
includes customized pages.

A normal revision record sheet is at the front of each volume.

In addition each volume has a list of modifications affecting the manual that gives a simple
explanation of the technical content of each incorporated modification and its validity per
aircraft.

R INTERMEDIATE REVISIONS

o= = e w e w e @ e v

They are issued between normal revisions to cover changes in the definition of the aircraft
or changes in the composition of the fleet of an airline.

They are numbered in ascending sequence e.g. 20A, 20B, 20C ... for intermediate revisions
issued between normal revisions 20 and 21.

They are accompanied by filing instructions and an updated list of effective pages.

TEMPORARY REVISIONS

Printed on yellow paper the Temporary Revision (TR) are issued to cover urgent matters
arising between normal revisions. They are accompanied by filing instructions and an
updated, customized List of Effective TR.

A yellow temporary revision record sheet is at the front of each volume.

INCORPORATION OF SERVICE BULLETINS IN THE MANUAL

When a service bulletin has been accomplished on one or more aircraft of the operator
fleet, and notified to Airbus Industrie, all affected manuals will reflect the new aircraft
configuration at next revision. If judged necessary by Airbus Industrie, or requested by the
operator, a “Temporary Revision” or an intermediate revision is issued between normal
revisions.

OPERATIONS ENGINEERING BULLETINS

The Operations Engineering Bulletins (OEB) are issued as the need arises to give operators
revised or new, but significant, technical or procedural information.

OEBs are provided with an OEB record sheet. This record sheet is re-issued with each
normal revision to update the bulletin embodiment status.

They are accompanied by filing instructions and an updated customized list of effective
OEBs.
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| HOW TO INSERT A REVISION |

FILING INSTRUCTIONS

Use the filing instructions as follows :

REMOVE : The page must be removed. [t may be replaced by a new page if
associated with an INSERT instruction. If not, the page is cancelled.

INSERT : The page must be inserted. If not associated with a REMOVE instruction,
the page is new for the operator fleet and does not replace an existing
one.

The column NOTE indicates EFFECTIVITY CHANGE ONLY if the page is revised due to an

effectivity change and not due to a technical content.

LIST OF EFFECTIVE PAGES (LEP)

The manual after revision must comply with the LEP, which lists all the pages that are
in the manual. The new pages are indicated by N and the revised pages by R.

BEST WAY TO GET UPDATED DOCUMENTATION

As soon as any change has been completed on any airplane, the best way to get
updated documentation is to advise :

AIRBUS INDUSTRIE

BP 33

31707 BLAGNAC CEDEX

FRANCE

Telex : TLSBP7X.. or 530526F

FAX 33.5.61.93.28.06

ATTN : Customer Service Directorate — Technical Documentation Services (Al/SE — D)
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A

AA
AB
ABN
R | A/BRK
ABY
AC
AC
ACARS
ACCEL
R [Accu
ACP
ACMS
ACa
ADF
ADIRS
ADIRU
ADM
ADR
ADV
AEVC
R | AFIS
AFS
AGL
AIDS
AlL
AIME
R [AINS
AMJ
AMU
R | ANSU
ANT
ALT
ALTN
AQC
Ap
AOA
APPR
APPU
APU
ARINC
ARN
ARPT
A/S

Amber

Airworthiness Authorities

Abort

Abnorma

Autobrake

Above

Alternating Current

Aircraft

ARINC Communication Addressing and Reporting System
Acceleration

Accumulator

Audio Control Panel

Aircraft Condition Monitoring System
Acquire

Automatic Direction Finder

Air Data Inertial Reference System
Air Data Inertial Reference Unit

Air Data Module

Air Data Reference

Advisory

Avionic Equipment Ventilation Controller
Airbus in-Flight Information Services
Auto Flight System

Above Ground Leve

Aircraft Integrated Data System
Aileron

Autonomous Integrity Monitoring Extrapolation
Aircraft Information Network System
Advisory Material Joint

Audio Management Unit

Aircraft Network Server Unit
Antenna

Altitude

Alternate

Airline Operational Control

Autopilot

Angle Of Attack

Approach

Assymetry Position Pick-off Unit
Auxiliary Power Unit

Aeronautical Radio Incorporated
Aircraft Registration Number

Airport

Airspeed
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ASAP
AS|
A/SKID
ATC
ATIS
A/THR
ATSU
ATT
AVNCS
AWY

B
BARO
BAT
BCM
BCL
BCRC
BITE
BMC
BNR
BRG
BRK
BRT
BSCU
BTC
BTL

CAB
CAPT
CAS
CAT
C/B
CBMU
CCRC
CDL
CDLS
CDSS
cbu
CED
CG
CHG
CHK
CIDS

As Soon As Possible

Air Speed Indicator

Anti-skid

Air Traffic Control

Airbus Technical Information System
Auto Thrust

Air Traffic Service Unit

Attitude

Avionics

Airway

Blue

Barometric

Battery

Backup Control Module
Battery Charge Limiter

Bulk Crew Rest Compartment
Built-in Test Equipment
Bleed Monitoring Computer
Binary

Bearing

Brake

Bright

Braking Steering Control Unit
Bus Tie Contactor

Bottle

Centigrade

Cabin

Captain, Capture

Calibrated Airspeed

Category

Circuit Breaker

Circuit Breaker Monitoring Unit
Cabin Crew Rest Compartment
Configuration Deviation List
Cockpit Door Locking System
Cockpit Door Surveillance System
Control Display Unit

Cooling Effect Detector

Center of Gravity

Change

Check

Cabin Intercommunication Data System
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R | CINS
C/L
CKPT
CLB
CLR
CLSD
R [CMPTR
CM 1(2)
CMC
CMD
CMM
CMS
CPTR
CNTOR
co
com
R | COND
CONF
CONT
CO RTE
CPCU
CRC
CRG
CRS
CRT
CRZ
CSM/G
CSTR
CTL
CTLR
CTR
CTL PNL
cupu
CVR

DA
DAR
DC
DCDU
DDRMI
DECEL
DEG
DES
DEST

Cabin Information Network System
Checklist

Cockpit

Climb

Clear

Closed

Computer

Crewmember 1 (left seat) or 2 (right seat)
Central Maintenance Computer
Command

Calibration Memory Module
Central Maintenance System
Computer

Contactor

Company

Communication

Conditioning

Configuration

Continuous

Company Route

Cabin Pressure Controller Unit
Continuous Repetitive Chime
Cargo

Course

Cathode Ray Tube

Cruise

Constant Speed Motor/Generator
Constraint

Control

Controller

Center

Control Panel

Current Unbalance Detection Unit
Cockpit Voice Recorder

Drift Angle

Digital AIDS Recorder

Direct Current

Datalink Control and Display Unit

Digital Distance and Radio Magnetic Indicator
Deceleration

Degree

Descent

Destination
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DET Detection
DEU Decoder/Encoder Unit
DFDR Digital Flight Data Recorder
DH Decision Height
DIR Direction
DIR TO Direct To
DISC Disconnect
DISCH Discharge
DIST Distance
DMC Display Management Computer
DME Distance Measuring Equipment
DMU Data Management Unit (Aids)
DN Down
DSCS Door Slide Control System
DSDL Dedicated Serial Data Link
DTG Distance To Go
DTMS Damage Tolerance Monitoring System
DU Display Unit
E East
ECAM Electronic Centralized Aircraft Monitoring
R | ECAS Emergency Cockpit Alerting System
ECB Electronic Control Box (APU)
ECMU Elec Contactor and Management Unit
ECON Economic
ECP ECAM Control Panel
ECS Environmental Control System
ECU Engine Control Unit
EDP Engine-Driven Pump
EEC Engine Electronic Control
EFCS Electronic Flight Control System
EFIS Electronic Flight Instruments System
EFOB Estimated Fuel On Board
EGPWS Enhanced Ground Proximity Warning System
EIU Engine Interface Unit or Engine Interface and Vibration Monitoring Unit
EIS Electronic Instruments System
ELAN Ethernet Local Area Network
ELEV Elevator, Elevation
ELEC Electricity
ELT Emergency Locater Transmitter
EMER Emergency
EMER GEN Emergency Generator
ENG Engine
EO Engine-Out
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EPGS
EPR
ESS
EST
R | EROPS
ETA
ETE
R | ETOPS
ETP
E/WD
EXT PWR
EXTN

R |F
FADEC
FAF
FAR
FAV

R [Fe
FCOC
FCMC
FCOM
FCRC
Fcu
FD
FDIU
F/D TEMP CTL
FDU
FE

FF

FG

FL
FLP F
FLT
FLT CTL
FLX TO
FM
FMA
FMGC
FMGS
FMS
F/0
FOB
F-PLN

= =

Electrical Power Generation System
Engine Pressure Ratio
Essential

Estimated

Extended Range Operations
Estimated Time of Arrival
Estimated Time en Route
Extended Twin Operations
Equal Time Point
Engine/Warning Display
External Power

Extension

Flaps retraction speed, Fahrenheit

Full Authority Digital Engine Control System
Final Approach Fix

Federal Aviation Regulations

Fan Air Valve

Flight Crew

Flight Control Data Concentrator

Fuel Control and Monitoring Computer
Flight Crew Operating Manual

Flight Crew Rest Compartment

Flight Control Unit

Flight Director

Flight Data Interface Unit

Flight Deck Temperature Control

Fire Detection Unit

Flight Envelope

Fuel Flow

Flight Guidance Computer

Flight Level

Flap

Flight

Flight Control

Flexible Takeoff

Flight Management

Flight Mode Annunciator

Flight Management Guidance Envelope Computer
Flight Management Guidance Envelope System
Flight Management System

First Officer

Fuel on Board

Flight Plan
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FPA
FPPU
FPV
Fal
FREQ
FRV
FT
FT/MN
FU
FWD
FWC
FWS

G

GA

R | GAPCU
GCU
GEN
GLC
GMT
GND
GPCU
GPS
GPSSU
GPWC
GPWS
R | GRND
GRVTY
GRU
GS

G/S
GW

H

HCU
HDG
HDG/S
HF

HI

HLD
HMU
HP

R [HPA
HPTCC
HPV

Flight Path Angle
Feedback Position Pick-Off Unit
Flight Path Vector

Fuel Quantity Indication
Frequency

Fuel Return Valve

Foot, Feet

Feet per Minute

Fuel Used

Forward

Flight Warning Computer
Flight Warning System

Green

Go-Around

Ground and Auxiliary Power Control Unit
Generator Control Unit

Generator

Generator Line Contactor

Greenwich Mean Time

Ground

Ground Power Control Unit

Global Positioning System

Global Positioning System Sensor Unit
Ground Proximity Waming Computer
Ground Proximity Warning System
Ground

Gravity

Ground Refiguration Unit

Ground Speed

Glideslope

Gross Weight

Hour, Hot

Hydraulic Control Unit
Heading

Heading Selected

High Frequency

High

Hold
Hydrau-Mechanical Unit
High Pressure
Hectopascal

High Pressure Turbine Clearance Control
High Pressure Valve
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HSMU
HUD
HYD
HZ

IAS
IDENT
IDG
R [IFE
IFR
IGN
ILS
IMM
INB
INBO
INCREM
INIT
INOP
INR
INST
INTCP
INV
/0
I/P
P
IPPU
IR
R [IRS
ISA
ISO
ISOL
R |ISPSS

JAR

KG
KT

L

LAF

R [LAN
LAT

LAT REV
LAV

Hydraulic System Monitoring Unit
Head Up Display

Hydraulic

Hertz

Indicated Airspeed

Identification

Integrated Drive Generator

In Flight Entertainment

Instrument Flight Rules

Ignition

Instrument Landing System
Immediate

Inbound

Inboard

Increment

Initialization

Inoperative

Inner

Instrument

Intercept

Inverter

Inputs/Outputs

Input or Intercept Profile
Intermediate Pressure
Instrumentation Position Pick-Off Unit
Inertial Reference

Inertial Reference System
International Standard Atmosphere
International Organization for Standardization
Isolation

In Seat Power Supply System

Joint Airworthiness Requirements

Kilogram
Knot

Left

Load Alleviation Function
Local Area Network
Latitude

Lateral Revision
Lavatory
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LCN
LDG
R [LF
L/G
LGCIU
R |LH
LIM
R [LK
Lo
Loc
LONG
LP
LPTCC
LRU
LSK
LT
LVL
LVL CHG
LW

M

MABH
MAC
MAG
MAG DEC
MAG VAR
MAINT
MAN
MAX CLB
MAX DES
MAX END
MB

MC

MCT
MCDU
MDA
MDDU
MDH
MECH
MED

MEL

R [ MFA

MIN

MKR
MLA

Load Classification Number
Landing

Low Frequency

Landing Gear

Landing Gear Control Interface Unit
Left-hand

Limitation

Lock

Low

Localizer

Longitude

Low Pressure

Low Pressure Turbine Clearance Control
Line Replaceable Unit

Line Select Key

Light

Level

Level Change

Landing Weight

Magenta, Mach, Meter
Minimum Approach Break off Height
Mean Aerodynamic Chord
Magnetic

Magnetic Declination
Magnetic Variation
Maintenance

Manual

Maximum Climb

Maximum Descent
Maximum Endurance

Milibar

Master Caution

Maximum Continuous Thrust
Multipurpose Control and Display Unit
Minimum Descent Altitude
Multifunction Disk Drive Unit
Minimum Descent Height
Mechanic

Medium

Minimum Equipment List
Memorized Fault Annunciator
Minimum, Minute

Marker

Maneuver Load Alleviation
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MLS
MLW
MMEL
MMO
R [MN
MNPS
R [ MMR
MSA
MSG
MSL
MTBF
MTOW
MW
MZFW

N

N/A
NACA
NAV
NAVAID
NCD
ND
NDB
NM
NORM
NW
NWS

0AT
OBRM
OFF/R
OFST
o/P
oPP
0PS
OPT
ouTB
OUTR
ovBD
OVHD
OVHT
OVRD
OVSPD
OXy

Microwave Landing System
Maximum Landing Weight
Master Minimum Equipment List
Maximum Operating Mach
Minute, Mach number

Minimum Navigation Performance Specification
Multi Mode Receiver

Minimum Safe Altitude
Message

Mean Sea Level

Mean Time Between Failure
Maximum Takeoff Weight
Master Warning

Maximum Zero Fuel Weight

North

Not Applicable

National Advisory Committee for Aeronautics
Navigation

Navigation Aid

Non Computed Data

Navigation Display

Non Directional Beacon — Nav Database
Nautical Mile

Normal

Nosewheel

Nosewheel Steering

Outside Air Temperature
On Board Replaceable Module
Off Reset

Offset

Output

Opposite

Operations

Optimum

Outbound

Outer

Overboard

Overhead

Overheat

Override

Overspeed

Oxygen
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PA
PAX
P-ALT
pb sw
PB, pb
P-CLB
P-DES
PERF
R | PES
PFD
PHC
PIM
P-MACH
PMV
PN
PNL
POB
P-SPEED
POS
PPOS
PR
PRAM
PRED
PRIM
PROC
PROC T
PROF
PROG
PROT
PRV
PSCU
PT
PTLU
R | PTT
PVI
PWR
R | PWS

QAR
accu
QFE
aru
QNE
aNH
ar

Passenger Address

Passenger

Profile Altitude

Push-Button Switch

Pushbutton

Profile Climb

Profile Descent

Performance

Passenger Entertainment System
Primary Flight Display

Probes Heat Computer
Programming and Indication Module
Profile Mach

Pressure Maintenance Valve

Part Number

Panel

Pressure Off Brake

Profile Speed

Position

Present Position

Pressure

Prerecorded Announcement and Music
Prediction

FLT CTL Primary Computer (FCPC)
Procedure

Procedure Turn

Profile

Progress

Protection

Pressure Regulating valve
Proximity Switch Control Unit
Point

Pedal Travel Limiter Unit

Push to Talk

Paravisual Indicator

Power

Predictive Windshear System

Quick Access Recorder

Quantity Calculation and Control Unit

Field Elevation Atmosphere Pressure

Runway Heading

Sea Level Standard Atmosphere Pressure (1013 MB)
Sea Level Atmosphere Pressure

Quart (US)
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R

RA
RACSB
RAIM
RAT
R | RATC
RCDR
RCL
RCVR
REAC
REC
REG
REL
REV
R |RH
R/l
RMI
RMP
RNG
RNP
RPLNT
RPM
RPTG
RQRD
RSV
RSVR
RTE
RTL
RTOW
RUD
RVSM
RWY

S

SAE

SAT

SC

S/C

SD

STAT INV
S/D
SDAC
SDCU

Quantity

Right, Red

Radio Altitude

Rotor Active Clearance Control Start Bleed
Receiver Autonomous Integrity Monitoring
Ram Air Turbine

Remote ATC Box

Recorder

Recall

Receiver

Reactive

Recovery

Regulation

Release

Reverse

Right-hand

Radio/Inertial

Radio Magnetic Indicator

Radio Management Panel

Range

Required Navigation Performance
Repellent

Revolution Per Minute

Repeating

Required

Reserves

Reservoir

Route

Rudder Travel Limit

Runway Takeoff Weight

Rudder

Reduced Vertical Separation Minimum
Runway

South, Slats Retraction Speed

Society of Automotive Engineers
Static Air Temperature

Single Chime

Step Climb

System Display

Static Inverter

Step Descent

System Data Acquisition Concentrator
Smoke Detection Control Unit
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SEC
SEL
S/F
SFCC
SID
SIM
R |SIU
SLFT (-PM)
R |SFE
SLT, S
SN
SPD
SPD LIM
SPLR
SRS
SSM
STAR
STAT
STBY
STD
STEER
STRG
STS
SW
SWTG
SYNC
SYS

R (T
TACT
TAS
TAT
TAU
TBC
TBD
T/C
TCAS
T/D
TEMP
TFTS
TGT
THR
THS, STAB
TX

T. TK

FLT CTL Secondary Computer (FCSC)
Selector

Slats/Flaps

Slat/Flap Control Computer
Standard Instrument Departure
Simulation

Server Interface Unit

Sea Level Feet (-per minute)
Seller-Furnished Equipment
Slat

Serial Number

Speed

Speed Limit

Spoiler

Speed Reference System

Sign Status Matrix

Standard Terminal Arrival Route
Static

Standby

Standard

Steering

Steering

Status

Switch

Switching

Synchronize

System

True, Turn, Total, Tons
Tactical

True Air Speed

Total Air Temperature
Time to intercept

To be Confirmed

To be Determined
Top of Climb

Traffic Collision Alert System Avoidance System

Top of Descent

Temperature

Terrestrial Flight Telephon System
Target

Thrust

Trimmable Horizontal Stabilizer
Tank

Trim Tank
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TX

TKE
TMR
TLA
T.0., T/0
TOGA
TOGW
TOW
T-P
TPIS
TR

T-R
TRV
TRANS
TROPO
TRK
TTG
TVMC
TWLU

uLB
UNLK
upP
utc

Vi

V2
VBV
VCC
VEL
VENT
VFE
VFEN
VFTO
VHF
VHV
VIB
VLE
VLS
VLV
VM
VMAX
VMCA

Track angle

Track angle Error

Timer

Throttle Lever Angle

Takeoff

Takeoff - Go-Around

Takeoff Gross Weight

Takeoff Weight

Turn Point

Tire Pressure Indicating System
Transformer Rectifier Unit
Transmitter-Receiver

Travel

Transition

Tropopause

Track

Time to Go

Minimum Control Speed Temperature
Terminal Wireless LAN Unit

Underwater Locator Beacon
Unlock

Up, Upper

Universal Coordinated Time

Volt

Critical Engine Failure Speed
Takeoff Safety Speed

Variable Bypass Valve

Video Control Center

Velocity

Ventilation

Maxi Velocity Flaps Extended

VFE Next

Velocity Final Takeoff

Very High Frequency

Verify High Voltage

Vibration

Max Landing Gear Extended Speed
Lowest Selectable Speed

Valve

Maneuvering Speed

Maximum Allowable Speed
Minimum Control Speed in the Air
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VMCG
VMCL
R [VMIN
VMO
R [vMmU
VOR
VOR-D
VR
VREF
'S
V/S
'
VSV

W
WARN
WBC
WBS
WHC
WNDW
WPT
WSHLD
WT
WTB
WXR

XBLD
XCVR
XFR
XMTR
R [ XPDR
XTK

= =

ZFCG
IFW

Minimum Control Speed on Ground
Minimim Control Speed at Landing
Minimum Operating Speed
Maximum Operating Speed
Minimum Unstich Speed

VHF Omnidirectional Range
VOR-DME

Rotation Speed

Landing Reference Speed
Reference Stalling Speed

Vertical Speed

Vertical Speed Indicator

Variable Stator Vane

White, West, Weight
Warning

Weight and Balance Computer
Weight and Balance System
Window Heat Computer
Window

Waypoint

Windshield

Weight

Wing Tip Brake

Weather Radar

Crossbleed
Tranceiver
Transfer
Transmitter
Transponder
Crosstrack Error

Yellow
Altitude

Zero Fuel Center of Gravity
Zero Fuel Weight
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R
METRIC — US US — METRIC
1 millimeter (mm) = 0.0394 inch (in) 1 inch {in) = 25.4 millimeter (mm)
LENGTH 1 meter (m) = 3.281 feet (ft) 1 foot (ft) = ,3048 meter (m)
1 meter (m) = 1.094 vard (yd) 1 yard (yd) meter (m) = .914 meter (m)
1 kilometer (km) = .540 nautical mile (nm) |1 nautical mile (hnm) = 1.852 kilometer (km)
SPEED 1 meter/second (m/s) = 3.281 feet/second (ft/s) |1 foot/second (ft/s) = .3048 meter/second (m/s)
1 kilometer/hour (km/h) = .540 knot (kt) 1 knot (kt) = 1.852 kilometer/hour (km/h)
1 gram (g) = 0.353 ounce (oz) 1 ouce (o0z) = 28.35 grams (g)
WEIGHT 1 kilogram (kg) = 2.2046 pounds (Ib) 1 pound (Ib) = .4536 kilogram (kg)
1 ton {t) = 2 204.6 pounds (Ib) 1 pound (Ib) = .0004536 ton (t)
FORCE 1 Newton (N) = .2248 pounds (lb) 1 pound (Ib) = 4,448 Newtons (N)
1 deca Newton (daN) = 2.248 pounds (lb) 1 pound (Ib) = .448 deca Newton (daN)
PRESSURE 1 BAR = 14.505 pounds per square inch (PS.l.) |1 pound per square inch (PS.l.) = .0689 bar
1 millibar (mbar) =1hpa = .0145 PS.I. 1 PS.I. = 68.92 millibars (mbar) = 68.92 hpa
1 liter (1) =.2642 U.S. Gallons 1 US Gallon = 3.785 liters (1)
VOLUME 1 cubic meter (m3) = 264.2 U.S. Gallons 1 US Gallon = 0.03785 cubic meter (m?)
1 liter {I) = 1.0568 Qt 10t = = 0.94625 liter (1)
1 cubic meter (m’) = 1056.8 Qts 10t = = 0.000946 cubicmeter(m?)
1 meter x deca Newton (m. daN) 1 pound x inch (Ib. in)
MOMENTUM | _ 88.50 pound x inch (Ib. in) = .0113 meter x deca Newton (mdaN)
TEMPERATURE t (°C) = 5/9 {t (°F) - 32} t(°F) =t (°C)x 1.8 + 32
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R
VALVES HEAT
[y TRANsFoRMER EXCHANGER
CLOSED RECTIFIER
PARTIALLY
OPEN
R —
—4&  A—  CONTACTOR
OPEN
PUMPS FILTER
FAN R
MECH
FLUID
PUMP
CHECK VALVE ELEC
ELEC
PRESSURE
TRANSDUCER HYD
PUMP
%;E;% ENG
PRESSURE PRIVEN
SWITCH
: &
=
g TEMPERATURE ACCUMULATOR
T SENSOR
o
?
o
2 C_> MONO DIRECTIONAL BUS
1
?
i <> BI DIRECTIONAL BUS
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A330 FCOM VOL.1 REVO17A CROSS REFERENCE TABLE

THIS TABLE GIVES, FOR EACH AIRCRAFT INCLUDED IN THE MANUAL, THE CROSS REFERENCE

BETWEEN

- THE MANUFACTURING SERIAL NUMBER (MSN) WHICH APPEARS IN THE LIST OF EFFECTIVE PAGES
- THE REGISTRATION NUMBER OF THE AIRCRAFT AS KNOWN BY AIRBUS INDUSTRIE.

MSN REGISTRATION
0054 F-O0MSA
0644
DAH
1.00.70
09 APR 2004

PAGE : CRTOO1
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The A330 is a subsonic medium to long range civil transport aircraft.
ENGINES

The aircraft has two high by-pass turbofan engines mounted under the wings.
COCKPIT

The cockpit is arranged for a two member-crew. It also has a place for two observers.
CABIN

The layout for passenger seating may be varied to suit operating requirements. The
certificated maximum is 375 seats.

CARGO

Three cargo compartments are under the cabin floor.
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| GENERAL ARRANGEMENT |

This subchapter gives the principal dimensions of the aircraft, the location of unpressurized
areas, antennas, ground service connections and the ground maneuvering characteristics.

| PRINCIPAL DIMENSIONS |

58.37 m
191 ft 3 in.

9.37 m
30 ft 9 in.

v/l _ Y_ _ — — = L
A\

17.3 m
56 ft 8 in.

.67 | 22.18 m |
21 ft 11 in. 72 ft 9 n.

60.3 m
197 ft 10 in.

GFC5-01-2020-001-A200AA
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‘ UNPRESSURIZED COMPARTMENTS

NOSE GEAR
BAY

GFC5-01-2020-002-A001AA

T

MAIN GEAR TAIL CONE
BAY

UNPRESSURIZED AREAS

. | ANTENNAS LOCATION |

VOR

VHF1 ADF1 ADF2 VHF3 E>’HF 1/2 (DUAL)

[E> TCAS | ATC 1(S)/ATC 2(S) <€] ELT

GPS2<%|
(MMR)
GPS1<¥]

(MMR)

@anl

|
B

GPS1 <
[> SATCOM iGPSZ

RL

GFC5-01-2020-002-B001AA

Lt T

GLIDESLOPE MARKER VHF2 RADIO ALTIMETER 2
(DUAL)

DME2 RADIO ALTIMETER 1

LOoC (DUAL) DME1
WEATHER RADAR ATC1/ATC2
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| GROUND MANEUVERING |
MINIMUM TURNING RADII
i
A
MINIMUM

TURNING WIDTH
FOR 180° TURN

EFFECTIVE
TURN \
ANGLE
Y
vl J =
A\
R3 Iml n
Y
S Ré OUTSIDE
S FACE OF TIRE
= R&
NWS limit angle Y A R3 R4 R5 R6
12° 12 m 44 m 26 m 43 m 31 m 37 m
39 ft 142 ft 85 ft 141 ft 101 ft 121 ft

The above figures assume symmetric thrust and no differential braking.
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‘ GROUND SERVICE CONNECTIONS AND PANELS ‘

GFC5-01-2020-004-A100AA

@ External ground power panel receptacle
(2) Remote water drain

(3) IDG oil filling
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(®) Engine oil filling

(5) Potable water filling

(8) APU oil filling

@ Hydraulic ground power (yellow)

R Air charging for hydraulic accumulators

(9 Toilet servicing

Hydraulic reservoir filling and ground power (green)

@ Hydraulic reservoir pressurization and ground power (blue)

(12 Fuel gravity filling

(13) Refueling/defueling

HP ground air supply connectors

(15 Oxygen system

LP ground air supply connectors

R @ Refuel/Defuel control panel
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The air conditioning system operation is fully automatic.

It provides a continual renewal of air, and maintains a constant selected temperature in the
following four zones : COCKPIT, FWD CABIN, MID CABIN, and AFT CABIN, which are
independently controlled.

Air is supplied by the pneumatic system via :

— Two pack flow control valves

— Two packs

— The mixing unit, which mixes the air that comes from the cabin and the packs.

It is then distributed to the cabin and the cockpit. Temperature regulation is optimized
through the two hot air pressure regulating valves and the trim air valves, which add hot
air tapped upstream of the packs to the mixing unit air via the two hot air manifolds.

In an emergency, a ram air inlet can provide ambient air to the mixing unit.
Temperature regulation is controlled by a zone controller and two pack controllers.

Flight deck and cabin temperature can be selected from the AIR panel in the cockpit.

A control panel is provided on the forward attendant panel. It can modify each cabin zone
temperature demand from the cockpit, during cruise, with a limited authority of £ 3°C
(5.4° F).

Low pressure air is supplied to the mixing unit by a ground connection.
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| MAIN COMPONENTS |

AIR CONDITIONING PACK

The two packs operate automatically and independently of each other. Pack operation is
controlled by the pack controller.

Warm pre-conditioned bleed air enters the cooling path via the pack flow control valve and
is ducted to the primary heat exchanger.

Then the cooled bleed air enters the compressor section of the air-cycle machine and is
compressed to a higher pressure and temperature.

It is cooled again in the main heat exchanger and, enters the turbine section where it
expands and in expanding generates power to drive the compressor and cooling air fan.
The removal of energy during this process reduces the temperature of the air resulting in
very low air temperature at turbine discharge.

The temperature control valve can modify the pack outlet temperature by adding uncooled
air to the turbine outlet flow.

In case of air cycle machine failure a by pass valve allows the bleed air to be cooled by
the associated heat exchanger only.
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PACK FLOW CONTROL VALVE

This valve is pneumatically-operated and electrically-controlled. It regulates the air flow in
accordance with signals received from the pack controller. In the absence of air pressure,
a spring keeps the valve closed. In the absence of electrical supply, the valve is open in a
position equivalent to the NORM selection, provided air supply is available.

The valve closes automatically, in case of pack overheating, engine starting, operation of
the fire or ditching pushbuttons, any unclosed door at engine start, or insufficient upstream
pressure. The valve is controlled from the AIR panel.

RAM AIR

An emergency ram air inlet ventilates the cockpit and cabin, if both packs fail.

The emergency ram air inlet valve is controlled by the RAM AIR pushbutton on the AIR
COND panel.

Operation of this pushbutton opens the ram air valve, provided that ditching is not selected.
The outflow valves open about 50 %, provided that they are under automatic control and
that the AP is less than one psi. They do not automatically open if they are under manual
control, even if AP is less than one psi. If AP is greater than one psi, the check valve,
located downstream the ram air door, will not open. No airflow will then be supplied.

MIXER UNIT

This unit mixes cold fresh air from the packs with the cabin air being recirculated through
the recirculation fans. The mixer unit is also connected to the emergency ram air inlet and
the low pressure ground inlets.

Note : In case both packs are inoperative, the recirculation valves are partially closed.

HOT AIR VALVES

These valves regulate the pressure of hot air tapped upstream of the packs.

They are pneumatically-operated and electrically-controlled from the HOT AIR 1 and HOT
AIR 2 pushbuttons on the AIR panel. In the absence of electrical supply, the hot air valves
close. In the absence of air pressure, a spring keeps the valves closed.

The valve automatically closes, if the duct overheats.

TRIM AIR VALVES

These valves are electrically-controlled by the zone controller. Two trim air valves,
associated with each zone, adjust the temperature by adding hot air from the two hot air
manifolds. For the cockpit supply, only one trim air valve is fitted to regulate air from hot
air manifold 2. Air from hot air manifold 1 passes through a restrictor.
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HOT AIR X VALVE

A HOT AIR X valve is fitted between the two hot air manifolds. The valve is normally closed.
It automatically opens, when one hot air supply has failed.

TEMPERATURE AND FLOW REGULATION

Temperature regulation is automatic and controlled by one zone controller and two pack
controllers.

PACK CONTROLLER

Each pack controller regulates the temperature of its associated pack, in accordance with
R  ademand signal from the zone controller, by modulating the temperature control valve and

the ram air inlet flaps, and the ram air outlet flaps.

The ram air inlet and outlet flaps close during takeoff and landing to avoid ingestion of

foreign objects.

Note : During takeoff, the ram air inlet and outlet flaps close when the thrust lever is at or
above CL and the wheel speed (sent by the BSCU) is at or above 70 knots.
During landing, they close as soon as the main landing gear is compressed and as
long as the speed is at or above 70 knots.
They open, 15 seconds after the speed drops below 70 knots.

The pack controllers also regulate flow by modulating the associated pack flow control
valve according to the zone controller demand.

ZONE CONTROLLER

PACK FLOW CONTROL

The crew can use the PACK FLOW selector to adjust the pack flow for the number of
passengers and the external conditions.

Whatever the crew selects, the system delivers high flow for any of the following
circumstances :

— Single pack operation, or

— When the APU is supplying bleed air.

Note : Due to ambient conditions, high flow may not be achieved.
If the crew selects LO flow and the temperature demand cannot be satisfied, the zone

controller generates an ECAM advisory message to inform the crew to manually select
NORM flowv.
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Engine pressure demand

When the cooling demand in one zone cannot be satisfied and the bleed pressure is too
low, the zone controller signals both Engines Interface Units (EIU) to increase the minimum
idle speed in order to raise the bleed pressure.

APU flow demand
When the APU bleed valve is open, the zone controller signals the ECB to increase the APU
output flow when any zone temperature demand cannot be satisfied.

Bleed temperature demand

When the cooling demand cannot be satisfied, the zone controller signals the BMC to
decrease the bleed temperature from normal (200°C) to reduced setting (150°C). This
reduction is inhibited if the wing anti ice is ON.

TEMPERATURE REGULATION

The zone controller regulates the temperature of the three cabin zones and the cockpit.

BASIC TEMPERATURE REGULATION

The flight crew uses the temperature selectors on the air panel in the cockpit to select the
reference temperature which are fine tuned through the Forward Attendant Panel (FAP) for
the cabin zones.

An automatic cabin temperature altitude correction may be added to the cockpit selected
master temperature to compensate for reduction in cabin air humidity and reduction of
cabin lining temperatures. The altitude correction is proportional to the flight altitude and
is programmable. The initial manufacturer setting is that no altitude correction is added.
The zone controller computes a temperature demand according to the selected temperature
and the actual temperature.

The actual temperature is measured by sensors located in the cockpit and at points in the
the extraction circuit of the lavatory and galley ventilation system for the cabin.

A signal corresponding to the lowest demanded zone temperature is sent to the pack
controller which then makes the packs produce the required outlet temperature.

DAH ALL



&L jl7dl gl Agdbdl
AIR ALGERIE

FLIGHT CREW OPERATING MANUAL

AIR COND/PRESS/VENT
AIR CONDITIONING

1.21.10

P8

SEQ 001

REV 15

OPTIMIZED TEMPERATURE REGULATION

The zone controller optimizes temperatures by acting on the trim air valves.

R  The temperature selection ranges from 18°C (64°F) to 30°C (86°F).
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‘ SYSTEM OPERATION UNDER FAILURE CONDITION

Each controller consists of ;: A Channel 1, that is normally in control, and a Channel 2 that
acts as a backup, if Channel 1 fails.

ZONE CONTROLLER

CHANNEL 1 OR 2 FAILURE
A Channel 1 or 2 failure has no effect on zone temperature regulation.
CHANNELS 1 AND 2 FAILURE

Optimized and backup temperature regulation are lost. The packs deliver a fixed pack outlet
temperature of 20°C (68°F). A Channel 1 and 2 failure removes all information from the
ECAM COND page, which then displays PACK REG. Flow selection from the PACK FLOW
selector is lost.

PACK CONTROLLERS

CHANNEL 1 OR 2 FAILURE
A Channel 1 or 2 failure has no effect on pack regulation.
CHANNELS 1 AND 2 FAILURE

The pack outlet temperature is controlled at 12°C = 3°C (54°F £ 5.4°F) by the corresponding
anti-ice valve. The ECAM signals, associated with the corresponding pack, are lost. The

flow control valve pneumatically regulates the pack flow to approximately 120% of the
NORM flow.

= =
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AIR CYCLE MACHINE FAILURE

If the Air Cycle Machine (ACM) fails (compressor/turbine seizure), the affected pack may

be operated in the heat-exchanger cooling mode. Warm pre-conditioned bleed air enters

the cooling path, via the pack flow control valve, and goes to the primary heat exchanger.

Then, the compressor check valve and the bypass valve open, and air is cooled only by the

heat exchanger. The ACM seizure reduces the pack flow.

As in normal pack operation :

— The pack controller regulates temperatures, in accordance with zone controller demand,
by modulating the temperature control valve and the ram air inlet and outlet flaps.

— The zone controller regulates the flow of hot air, through the trim air valves, to optimize
cockpit/cabin temperature regulation. Hot air flow is less in normal pack operation,
because the pack flow is reduced.

Note: A pack with a seized ACM must be switched off on ground, due to the
unavailability of RAM air cooling.

HOT AIR VALVES FAILURE

One or both valves failed open : No effect.

One valve failed closed : No effect (HOT AIR X valve opens)

Both valves failed closed : Optimized regulation is lost. Trim air valves are driven
to full closed position.
Only the packs regulate temperature.

TRIM AIR VALVE FAILURE

Failed closed : Optimized temperature regulation of half of the corresponding zone is
lost.

Failed open : Corresponding hot air valve closes.
Optimized temperature regulation of half of each zone is lost.
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| CONTROLS AND INDICATORS |

OVERHEAD PANEL

/

U EEs E. R Fc
e, U O E

A
I
R

’
1
1BLEED FAULT

<::}—— e APUBLEED  CLOSE oPEN
L e e @

g
R
g

6FC5-01-2110-011-AO001AA

Q=== S - -

PACK pb sw
() PACK pb sw

R On : The pack flow control valve is automatically controlled.
It opens except in the following cases:
— upstream pressure below minimum
— compressor outlet overheat
— engine start sequence:
1. Both valves close when:

R - the MODE selector is set to IGN when on ground (valves reopen if
R MASTER switch or MAN START pushbutton are not set to ON within 30
R seconds)
- the MODE selector is set to IGN (or CRANK) and when on either engine :
— the MASTER switch is set to ON (or MAN START pushbutton is set to
ON) and,
— the start valve is open, and
— N2 < 50 %.
R 2. On ground, the valve reopening is delayed 30 seconds to avoid an extra
pack closure cycle during subsequent engine start.
— any door is not closed and locked, aircraft on ground and any engine running
— fire pushbutton pressed for the engine on the related side.
— ditching selected.
Note : If there is no electrical power, the flow control valves remain open and
permit NORM flow.
OFF : The pack flow control valve closes provided it is electrically supplied.
R FAULT It : Comes on amber, associated with ECAM caution, when pack flow
control valve position disagrees with selected position or in case of
R compressor outlet overheat or pack outlet overheat.
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(2) PACK FLOW selector

Enables pack flow selection, depending on the number of passengers and ambient
conditions (smoke removal, hot or wet conditions). LO (80 %) — NORM (100 %) — HI (125
%). In case one bleed fails, the flow is limited to 80 %. Any selection is irrelevant in single
pack operation, or with APU bleed supply. In these cases, HI pack flow demand is

automatically generated.

@ Zone temperature selector

— 12 o'clock position : 24° C (76° F)
— COLD position : 18° C (64° F)
— HOT position ; 30° C (86° F)

(¥) HOT AR 1 {or 2) pushbutton

On : The valve regulates hot air pressure.

OFF : The valve closes. The FAULT circuit is reset.

Forward cargo heating is lost, if HOT AIR 1 is affected.

FAULT It : The amber light, and associated ECAM caution, come on when duct
overheat is detected (88° C/190° F). The valve, and the associated trim
air valves close automatically. The FAULT light goes off, when the

temperature drops below 70° C, and the flight crew selects OFF.

(5) RAM AIR pushbutton (guarded)

ON : The ON light comes on white.

If the DITCHING pushbutton, on the CABIN PRESS panel, is in normal position :

— The RAM air inlet opens.

— If AP < 1 psi ; Each outflow valve opens to about 50 %, when under automatic
control. They do not automatically open when under manual control. The
emergency ram air flow is directly supplied to the mixer unit.

— If AP 2 1 psi : Each outflow valve remains normally-controlled. No emergency

ram air flows in.

Off : The RAM air inlet closes, and the outflow valves return to the normal position.

DAH MSN 0644



AIR COND/PRESS/VENT 1.21.10 P13
LA gl Al
AIR ALGERIE "Z/ AIR CONDITIONING SEQ 103 | REV 16
Z VENTILATION
2 AVNCS EXTRACT CAB FANS
! A
2 SMOKE FAULT o o©
- U
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< 0 OFF

(1) CAB FANS pushbutton

On : The two cabin fans run. Air from the cabin is blown to the avionics

compartment and also to the mixer unit of the conditioning systems.

OFF : The two cabin fans stop.

Note : An ECAM caution is activated, when a fan failure occurs.

FORWARD ATTENDANT PANEL

Allows fine trimming of individual zone temperature (£ 3°C/£5.4°F).

CABIN TEMPERATURE

AREA SELECT

S/R1-5

SELECTED
TEMPERATURE

(a)
(¥)

RESET TO COCKPIT
SELECIED TEMPE%ATURE
Al A

GFC5-01-2110-013-B103AA
E
= 1
(1)

ADDITIONAL ATTENDANT PANEL

The additional attendant panels can be installed in different locations.
The temperature setting of the related zone can be changed (£ 3°C/x 5.4°F).
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ECAM BLEED PAGE

TSI SIS SISy I I I I I I I I I I I I s s rssssy

/

’
- ‘ ‘ J

GFC5-01-2110-014-A001AA

@ Pack flow control valve

Inline - Green : The valve is open.
Crossline - Amber : The valve is closed.

(2) Pack flow indication

The needle position (green) represents the actual flow rate. The 12 o'clock position

corresponds to a 100 % airflow.

R LO : 80 % airflow
R HI : 120 % airflow
@ Pack compressor outlet temperature indication
It is normally green.
It becomes amber, if the temperature is above 260°C.
R It remains amber, as long as the temperature is not below 180°.

@ Temperature control valve position indication

It is in green.
C : The valve is closed.
H : The valve is fully open.
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@ Pack outlet temperature indication
It is in green.
It becomes amber, above 95°C.
R It remains amber, as long as the temperature is not below 60°C.

(6) RAM ARR inlet indication

: The valve is normally open.
: The valve is normally closed.
: The valve is abnormally open.

The valve is closed with the RAM AIR pushbutton selected ON.

The valve is in transit.

Green triangle : The bypass valve is normally open.

R In line - Green

R Crossline - Green

R In line - Amber

R Crossline - Amber :

R In Transit - Amber :

@ Bypass valve indication

R

R

Amber triangle : The bypass valve is failed open.

No display : The bypass valve is fully closed.

Users indication

It is in green.

It becomes amber, if the two pack valves and the RAM AIR inlet are closed.
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R ECAM COND PAGE

COND TEWP="C W ‘
9
PACK LO FLOW
FAN PACK REG FAN —at @
‘ | G&PT | FwD MID \ AFT ‘ ‘ ‘
< o |’ 20 20
S @

@_|\L-ZZ 2—aa——n—an—1-0—a0—"
T_T T T T i) T

6FC5-01-2110-016-A001AA

(1) HOT AIR indication

Normally green.
Becomes amber if the flow control valve is fully closed.

(@) Hot air valve indication

@ green : normally open (not fully closed).

© green : normally closed (fully closed).

© amber : fully closed but controlled open.

@ amber : not fully closed and controlled closed.

@ Hot air x valve indication

Identical to the HOT AIR valve indication
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@ Trim air valve position indication

c/\\H

GFC5-01-2110-017-ACO1AA

The arrow is normally in green. It becomes amber, if the valve is failed (as seen by the
zone controller).

C : The valve is fully closed.

H : The valve is fully open.

Note : The number of trim air valves vary, depending on the cabin configuration.

@ Zone duct temperature indication

It is normally in green.
It becomes amber above 88°C.
R It remains amber, until the remperature is below 70°C.

@ Zone temperature indication

It is in green.
Note : This information is also displayed on the ECAM CRUISE page.
(7) PACK REG indication

It is in green, when the zone controller is inoperative (both channels fail).
Temperature is regulated by the packs only.

FAN indication
It is in amber, if the fan fails, or if it is selected OFF via the CAB FANS pushbutton.

(9) PACK LO FLOW indication

It pulses in green, when the flow is insufficient to reach the selected temperature.
This indicates that the zone controller requests an increase in flow.
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ECAM CAB PRESS PAGE

CAB PRESS AR 7 P
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= @—» PACK 1 PACK 2
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o
1
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(1) PACK indication

pack flow control valve open :
A — Green

PACK 1 — White

pack flow control valve closed :
A — Amber

PACK 1 — Amber
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ECAM CRUISE PAGE

/

AR LDG ELEV AUTO 2500 FT
DP 7.5 PSI
CAB V/S
1 » CKPT| FWD MID  AFT
® (23|24 B % _/* 500 FT/MN
i °¢ CAB ALT

< @ |_2‘Q 23 7500 FT
8 Y
3 TAT =51 PC | GW 205300 KG
2 L SAT =36 [°C Z13 H 56 GWCG  37.5 %

®
(1) Zone indication

(2) Zone temperature

@ Forward cargo compartment temperature

@ Bulk cargo compartment temperature
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| WARNINGS AND CAUTIONS |

; g 2 2
= o o L e =
S <t w o}
S c'T) 'c_> 8 2 5 o
? = w s} § = fr}
s = o o [ - __ [ 4} =
- & = = » =) a2 7 = L
- w w + 1 I + w =T
N O ~ ~ I I o vz
< 94 % % o = | | 3 o S £
? ] - - 00 — | | - 00 N N
s [+l 2 [ 3 [ 4 |5 [e6 [ 7 [ 8 |9 [ 10|
. SD FLT
E/WD : FAILURE TITLE AURAL | MASTER PAGE LOCAL PHASE
conditions WARNING | LIGHT CALLED WARNING INHIB
PACK 1{2) OVHT
Pack compressor outlet temperature > 260°C,
or pack outlet temp > 95°C. FEGI(_:TKIt 3'74'85'
PACK VALVE 1(2) FAULT SINGLE | mAsTER !
Pack valve disagree with selected position. CHIME CAUT
PACK 1{2) OFF PACK 1t05
Pack pb off with no failure. BLEED OFF It 710 10
PACK 1+2 FAULT PACK
One pack off, then the other fault. FAULT It
PACK 1{2) REGUL FAULT 3,4,5,
Pack controller failed, or air is only cooled by heat 1,8
exchanger (ACM fault or RAM door failed closed, or NIL NIL
Temperature Control Valve failed). NIL
ZONE CTLR 1{2) FAULT NIL 1t05
One channel of the zone controller is failed. 7,8
ZONE REGUL FAULT
Zone controller failed or hot air valve 142 failed
DUCT OVHT (FWD CRG, COCKPIT, FWO/MIDAFT| orort | oaue. ot an |34
CABIN) . FAULT It | 7,8
Duct temp > 88°C COND
HOT AIR SYS 1(2) FAULT NIL NIL
Hot air valve 1(2) and hot air x valve failed closed NIL
L + R{L, R) CAB VENT FAULT SINGLE | MASTER 3%,4,5,
Cab fan or recirculation valve failure. CHIME CAUT 7,8

* Only in case of single failure.
MEMO DISPLAY

— RAM AIR is diplayed in green, when selected ON, on the overhead panel.
It becomes amber in flight phases 1 and 2.

— The PACK FLOW LO or HI message is displayed in green, depending on the PACK FLOW
selector position.
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In normal operation, pressurization control is fully automatic.

The system consists of:

— Two Cabin Pressure Controllers (CPC)

— Two outflow valves, each having 3 motors (2 automatic, 1 manual)

— One control panel

— Three safety valves

— One negative relief valve

Any one of the three independent electric motors can power the outflow valve.
Normally, one of the two cabin pressure controllers operates the outflow valves by means
of its associated automatic motor. In case of ditching, an override switch, on the control
panel, allows the flight crew to close the outflow valves, and all valves below the flotation
line.

AUTOMATIC OPERATION

The system can be fully or semi-automatic.

In fully-automatic operation :

Cabin pressurization is achieved from internal or external schedules, when appropriate
FMGS inputs are available.

In automatic operation, a AP limiting function monitors differential pressure.

In semi-automatic operation, when FMGS data are not available, the crew needs to select
the landing field elevation. The pressurization system then uses the manually-selected
landing field elevation for internal schedules.

MANUAL OPERATION

In manual mode, the flight crew controls the cabin altitude via the manual motor of the
outflow valves, by operating controls on the pressurization control panel.
Manual operation has priority over all other modes.
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| MAIN COMPONENTS |

CABIN PRESSURE CONTROLLERS

Two identical, independent, automatic controllers are used for cabin pressure control. They
receive signals from the Air Data Inertial Reference System (ADIRS), the Flight
Management and Guidance Computer (FMGS), the Engine Interface Unit (EIU), the Landing
Gear Control Interface Unit (LGCIU), the Proximity Switch Control Unit (PSCU), and the pack
flow control valves. They perform the automatic cabin pressure control. They generate
signals for the ECAM. In automatic mode, one controller is active, the other is on standby.
For operation in manual mode, each controller has a backup section, which is powered by
an independent power supply in the controller N° 1 position. This section also has a
pressure sensor that generates the cabin altitude and pressure signal for the ECAM, when
MAN mode is selected.

The controllers communicate via a cross-channel link.

OUTFLOW VALVES

Two outflow valves are located below the flotation line. Each outflow valve assembly
consists of a flush, skin-mounted, rectangular frame, carrying inward and outward opening
flaps linked to the actuator. The actuator contains the drives of two automatic motors and
the drive of the manual motor. Either of two electric motors operates the valve in automatic
mode, and a third electric motor operates it in manual mode. To allow an easy and smooth
control of the cabin’s vertical speed in manual mode, the outflow valves move at a speed
which is about 1/5 of that in automatic mode.

In automatic mode, the operating controller signals the position of the valve to the ECAM.
In manual mode, the backup section of the N°1 controller signals the position of the valve
to the ECAM.

The outflow valves automatically close, if the cabin altitude reaches 15 000 feet, provided
the valves are in automatic mode.

When one pack is OFF and AP is above 4 psi, the aft outflow valve closes and the forward
outflow valve controls the cabin pressure.

Note : When the RAM AIR pushbutton is ON , and AP is below 1 psi, the system drives

" the outflow valves about 50 % open if it is under automatic control. If the system
is under manual control, the outflow valves do not automatically open, even if AP
is below 1 psi.
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SAFETY VALVES
Three independent pneumatic safety valves prevent the cabin pressure from going too high
(8.85 psi above external ambient pressure) or too low (0.73 psi below external ambient
pressure). They are on the rear pressure bulkhead, above the flotation line.

NEGATIVE RELIEF VALVE

It is installed below the floor level, aft of left door n° 1, above the flotation line.
It assists the safety valves in preventing the cabin pressure from negative going too low.

SYSTEM OPERATION

AUTOMATIC PRESSURE CONTROL MODE

— Two identical, independent, automatic systems (each consisting of a controller and its
associated motors) control cabin pressure.
Either system controls the two outflow valves.
Only one controller operates at a time.
An automatic transfer occurs :
- 80 seconds after each landing.
- If the operating system fails.

— The controller normally uses the landing elevation and the QNH from the FMGC, and the
pressure altitude from the ADIRS.
If FMGC data are unavailable, the controller uses the Captain Baro Reference from the
ADIRS and the LDG ELEV selection.

— Pressurization is assumed through the following modes:

Ground (GND)

Before takeoff, and 80 seconds after landing, the system keeps the outflow valves fully
open to ensure there is no residual pressure differential in the aircraft.

At touchdown, to release the remaining cabin overpressure, a depressurization sequence
controls the cabin V/S at + 500 feet/minute.

Takeoff (TO)

To avoid a pressure surge at rotation, the controller prepressurizes the aircraft at a rate of
— 328 feet/minute until the pressure differential reaches 0.1 psi. At lift off, the controller
initiates the climb phase.

Climb in internal mode (Cl)
CAB V /S varies, according to a preprogrammed law, in order to reach the scheduled CAB

ALT at the top of climb defined by the FMGS cruise FL.
The CAB V / S is limited to 1000 feet/minute.
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1

b SCHEDULED CAB ALT

3550 ft

» FMGS CR FL

GFC5-01-2120-005-A100AB

80 290 410

The LDG ELEV selector has no effect in climb.

If no FMGS ¢

Climb external

ruise FL is available the defaulted FL 410 is used.

(CE)

CAB ALT varies according to FMGS estimated times and planned cruise FL.
The cabin climb rate is limited to 1000 feet / min.

Cruise (CRZ)

When the CPC switches to CRZ mode, the cabin altitude is controlled to the lower of cabin

altitude reached at top of climb or the scheduled CAB ALT for the actual cruise flight level.

If the cabin altitude at top of climb is higher (no FMGS CR FL available) it will descend at

a rate of 300

If a LDG ELEV is selected (manual or FMGS) that is above the actual CAB ALT, the cabin

SLFPM to the scheduled CAB ALT.

altitude increases up to the higher of CAB ALT at top of climb, or (LDG ELEV - 6000 ft). The
cabin altitude is limited to 7350 ft for flights longer than 2.5 hours, and 8000 ft for flights
shorter than 2.5 hours.

Note : If the takeoff runway is higher than 8000 ft, the cabin altitude remains at take-off

altitude until cruise.

ALT 4

GFC5-01-2120-005-B100AA

.5 hours)
5 hours)

- FL 410
Ve
/s
/s
/s
/s
A/C___CRUISE FL 250
1:8000 ft (for flights shorter than 2
Vyb _ -~ 277350 ft (for flights longer than 2.
/////;;FMGS CR FL not available

//%%////——5———395—0—@—FMGS CR FL available (FL 250)

oy
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Descent in internal mode (DI)

Pressure rate is optimized so that cabin pressure reaches landing field pressure + 0.1 psi
just prior to landing. The cabin descent rate is limited to 750 ft/min.

Descent in external mode (DE)

Cabin altitude varies according to FMGS-estimated times, and cabin pressure reaches

landing field pressure + 0.1 psi just prior to landing.
The cabin descent rate is limited to 750 feet/minute.

Abort (AB)

The abort mode prevents the cabin altitude from climbing, if the aircraft does not climb after
R  takeoff. Cabin pressure is set back to the takeoff altitude + 0.1 psi.

Ground (after landing) (GND)

At touchdown, to release the remaining AP a depressurized sequence controls the cabin

vertical speed at + 500 ft/min.

80 seconds after landing the outflow valves are controlled fully open to ensure there is no

residual AP in the aircraft.
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[FOR INFO
PRESSURIZATION MODES SWITCHING

from | GND [ TO | GND | CL AB T0 CL | CRZ | CRZ | DES | DES | AB

to T0 CL CL AB | GND | GND | CRZ | CL | DES | CL | GND [ CL

ENG 1 and ENG 2 TLA 2> CL (ENG RUNNING) 1 1}

ENG 1 or ENG 2 TLA 2> CL (ENG RUNNING) 1

RH MAIN L/G sys 1 and sys 2 COMPRESSED 1 0 0 1 1 1

ALL doors closed 1 1

A/C ALT < 8000Ft or A/C ALT
change since T/0 < 5000Ft

A/C ALT > BO0OFt or A/C ALT
change since T/0 > 5000Ft

A/C RATE OF CLIMB > 50 SLFPM for 48 SEC 1

Z
A/C RATE OF CLIMB 2> 250 SLFPM for 32 SEC 1
A/C RATE OF DESCENT 2> 250 SLFPM for 16 SEC 1 1

NZOHAHTZO00

A/C RATE OF DESCENT > 50 SLFPM for 32 SEC 1

A/C RATE OF CLIMB > 50 SLFPM for 32 SEC 1

A/C ALT > A/C ALT
at switch into CRZ + 380 SLFT

A/C ALT > CRZ FL + 190 SLFT 1
: CONDITION NOT VALID
: CONDITION VALID

MAXIMUM DIFFERENTIAL PRESSURE LIMITER FUNCTION

1

GFC5-01-2120-008-A001A4A

=0

This function is only available in automatic mode.

If the differential pressure is above 8.42 psi, the CPC maintains the Ap constant, to avoid
overpressurization. As a result, the outflow valves open and the CAB V/S increases. Once
the differential pressure has decreased below the threshold, normal automatic control of
the valves resumes, which generally causes the valves to go towards the closed position.

—— CAUTION

Except for the outflow valve position indication, and the Ap value on the ECAM PRESS
page, there is no indication in the cockpit that the limiter function is activated.
Once the Ap limiter function has opened the valves, do not counteract the automatic
operation by trying to close the valves in manual mode.
Due to the slow movement of the outflow valves in manual mode, the valves cannot
be closed fast enough and the cabin altitude quickly increases above 20000 feet (even
if an emergency descent is initiated simultaneously). The automatic mode provides
the safest and the quickest way to reduce differential pressure, and recover normal
pressure control.

= =
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MANUAL PRESSURE CONTROL MODE

If both automatic systems fail, the flight crew may use the CABIN PRESS control panel to

take over manual control of cabin pressurization.
- Press the MODE SEL pushbutton to select MAN, and

- Push the MAN V/S CTL toggle switch UP or DN to increase or decrease cabin altitude.
Depending on the VALVE SEL position, the flight crew manually controls both, or only one,

outflow valve(s).

If only one outflow valve is selected, the other one remains under automatic control.

Note : 1. Due to the slow operation of the outflow valves in manual mode, and the limited
resolution of the outflow valves’ position on the ECAM, the visual ECAM

indication of a change in the outflow valves’ position can take up to 5 seconds.

2. As the pressurization system is manually-controlled, the outflow valves do not

automatically open at touchdown.

DITCHING

To prepare for ditching, the flight crew must press the DITCHING pushbutton on the CABIN
R PRESS control panel to close the outflow valves, the emergency ram air inlet, the avionics

ventilation overboard valve, and the pack flow control valves.

PREVENTION OF PRESSURIZATION WITH A DOOR NOT CLOSED AND LOCKED

On ground, at takeoff power application, if at least one door is not closed and locked, the

CPC will remain in ground mode (outflow valves open).

Note : As a backup, the zone controller closes the pack valves (Refer to 1.21.10).
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| CONTROLS AND INDICATORS |

OVERHEAD PANEL

VALVE SEL V/S CTL MODE SEL -2

MAN ;1 CABIN PRESS 25w
Log ELEV DITCHING

o—c>

AFT 1% 0
FAULT

BOTH 1?2
— 10

GFC5-01-2120-010-A100AA

é>

(1) LDG ELEV sel
AUTO

Other positions

(2) MODE SEL pb

" ek
é> 50 ©

: The pressurization system uses the FMGEC data to construct an

optimized descent pressure schedule.
To leave the AUTO position, pull out and turn the selector.

: The pressurization schedule does not use the landing elevation from

the FMGEC, but instead uses the landing elevation selected with
this knob (from — 2000 to 14000 feet) as its reference.

Note : The LDG ELEV selector scale is only given as an indication.
(Refer to the ECAM information for accurate adjustment).

AUTO  : Automatic mode is operating. One of the two systems controls the
outflow valve.

Note :

If the pilot suspects that the operating pressurization system is not
performing properly, he can attempt to select the other system by
switching the MODE SEL pushbutton to MAN for at least 3
seconds, then returning it to AUTO.

MAN : This legend appears in white, and the FAULT does not come on. The flight
crew then uses the MAN V/S CTL switch to control the system.

FAULT It : This legend appears in amber and the ECAM caution light only comes on
when both automatic systems are faulty.

Note :

The pilot may notice a variation (up to £ 1000 feet) in CAB ALT
indication on the ECAM PRESS page, when the system switches
from the cabin pressure control AUTO mode to MAN mode, due to
the reduced resolution of the backup pressure sensor.
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V/S CTL toggle sw

The switch, spring loaded to neutral, controls the position of the outflow valve selected
through the VALVE SEL. It controls the MAN motor, when the MODE SEL pushbutton

switch is in the MAN position.
UP : The valve(s) move towards open position.
DN : The valve(s) move towards closed position.

VALVE SEL guarded sel

AFT : The aft outflow valve can be manually controlled. The forward

outflow valve remains under automatic control.
BOTH : Both outflow valves can be manually controlled.
(guarded position)

FWD : The forward outflow valve can be manually controlled. The aft

outflow valve remains under automatic control.

DITCHING guarded pb sw

Normal : The system functions normally.

ON : The outflow valves, emergency ram air inlet, avionics ventilation overboard
valve, cargo compartment isolation valves and pack flow control valves

close. The ON light appears in white.

Note : The outflow valve(s) will not close automatically if it (they) is (are}

under manual control.
CAUTION

If the ditching pushbutton is put to ON, on ground, with low pressure ground cart
connected and all doors closed, a differential pressure will build up.

DAH ALL
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ECAM CAB PRESS PAGE

- —

/CAB PRESS LDG ELEV MAN 500 FT

AP v/s CAB ALT
PSI FT/MN FT
|

T

2
10 10
0 ™M 1150
}' 2 o 8000

L ‘ SYS1__SYS 2
s ~ @
FWD  AFT H

98

VENT 4—@
EXTRACT
A
A A
PACK 1 PACK 2

e

GFC5-01-2120-012-A001AA

(1) LDG ELEV AUTO / MAN

- LDG ELEV AUTO appears in green when the LDG ELEV selector is in AUTO.
Becomes amber if the landing elevation is not transmitted by
the FMGS.

- LDG ELEV MAN appears in green when the LDG ELEV selector is not in AUTO.

Neither appears when the MODE SEL pushbutton is in MAN and VALVE SEL selector

is in BOTH, or when the LDG ELEV selector is faulty.

v = e w e w e w e w o v

(2) Landing Elevation
Landing elevation selected either automatically by the FMGS or manually by the pilot
appears in green but not when the MODE SEL pushbutton is in MAN and the VALVE
SEL is in BOTH).

@ V/S FT/MIN (cabin vertical speed)

The analog and digital presentation appear in green when V/S is in the normal range.
The digital presentation pulses when V/S is greater than + or — 1800 feet/minute.

= =
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@ AP PSI (Cabin differential pressure)

The analog and digital presentations appear in green when AP is the normal range.

They appear in amber when AP < — 0.26 psi or > 8.85 psi.

The digital presentation pulses if Ap > 1.5 psi (resets at 1 psi) during flight phase 7.

@ CAB ALT FT (cabin altitude)

The analog and digital presentations appear in green, in normal range.

They appear in red if the cabin altitude goes above 9550 feet.

The digital presentation pulses if the cabin altitude is between 8800 feet and 9550 feet.

@ Active system indication (SYS 1 or SYS 2 or MAN)

SYS 1 or SYS 2 appears in green when active and in amber when faulty. When either

system is inactive, its title does not appear.

(7) Safety valve position

SAFETY appears in white and the diagram in green when the three safety valves are fully

closed.

SAFETY and the diagram appear in amber when at least one valve is not closed.

Note : The safety valves open when the cabin differential pressure is between 8.75 and

8.95 psi.

Forward outflow valve position

MAN

FWD

e

GFC5-01-2120-013-A100AA

@ When the valve is operating, normally, the needle appears in green and FWD

appears in white.

Both become amber when the valve :
- opens more than 95 % during flight.
- failes under automatic control.

When the valve is under manual control MAN appears in green.
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@ Aft outflow valve position

Identical to forward outflow valve.

ECAM CRUISE PAGE

AIR \/\ LDG ELEV AUTO 2500 FT =— i 1‘ (1

AP 7.5 PSI s
CAB V/S W

CKPT|
C 23

FWD MID AFT _ 500 FT/MN
24 | 23 | 24 o¢ CAB ALT

.

GFC5-01-2120-014-A001AA

(1) LDG ELEV AUTO / MAN

Identical to CAB PRESS page.

(2) AP indication

— Normally green.
— Pulses green between 1.5 and 8.85 psi when the aircraft is in final approach.
— Becomes amber below -0.2 psi or above + 8.85 psi.

DAH MSN 0644
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@ CAB V/S FT/MN (cabin vertical speed indication)

In AUTO PRESS mode

CAB V/S «—— White

#1100 FT/MN<— Blue

GFC5-01-2120-015-A001AA

@ Absolute value of cabin vertical speed is normally green.
It pulses green above 1800 feet/minute or below — 1800 feet/minute.

_~» : displayed green when the cabin vertical speed is between 25 and 1800
feet/minute.
pulsing green when the cabin vertical speed is above 1800 feet/minute.
— : displayed green when the cabin vertical speed is between -1800 and -25
feet/minute.
pulsing green when the cabin vertical speed is below -1800 feet/minute.
nothing is displayed when the cabin vertical speed is between -25 and +25
feet/minute.
In MAN PRESS mode ( MODE SEL pushbutton switch at MAN and VALVE SEL at
BOTH position):

® = CAB  V/S =« White
o
\g 5(|JO FT/MN <— Blue

@ Identical to AUTO PRESS mode, but minus sign is added for negative values

GFC5-01-2120-015-BO01AA

The needle for the cabin vertical speed indication is normally green.
It pulses green below -1800 feet/minute or above +1800 feet/minute

@ CAB ALT FT cabin altitude indication

Refer to CAB ALT value on CAB PRESS page.
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ECAM DOOR/OXY PAGE

——=CARGO

B —-BULK
CABIN—SLIDE SLIDE—-CABIN

®—Q~: __~ 400 FT/MN

GFC5-01-2120-016-A001AA

(1) V/S (cabin vertical speed)

identical with cabin vertical speed indication on cruise page when in AUTO PRESS mode.
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| WARNINGS AND CAUTIONS |

: 2 g 2 2
= o o L e =
<€ =
~ = o 8 z &
9 o w = T "a) § % -
s = o o [ - __ [ [0} o
~ & = = =) a2 = <
- w w + 1 I + w
N O vz - | | o v =
< 94 % % o = | ! 3 o S =
? ] - - 00 - | | = 00 N n
S [ 121535145 67 &5 0]
E/WD : FAILURE TITLE AURAL | MASTER| 5D LOCAL | ot
" PAGE PHASE
conditions WARNING | LIGHT CALLED WARNING INHIB
EXCESS CAB ALT
Cabin altitude exceeds
~ In CLB DES) the higher of both : 9550 feet or takeoff{  CRC | MPSTER TR RS
(landing) field pressure altitude + 1000 feet
— In CRZ 9550 feet
SYS 1 + 2 FAULT MODE [ 4, 5,
Both pressure controllers fail. FAULT It 7,8
LO DIFF PR
Time to reach AP =0 < 1.5 mn 1t05
Not active below (landing field pressure altitude + CAB 7t 10
1500 SLFT) PRESS
FWD (AFT) OFV NOT OPEN TNBLE | MESTER
Outflow valve not fully open on ground (time delay 80 3t08
seconds) NIL
SAFETY VALVE OPEN 2105
Safety valves not fully closed. 7,8
LDG ELEV FAULT vy
No data available, with LDG ELEV sel at AUTO 7 t’ 10
SYS 1 (2) FAULT 3,45
Pressure controller fault. NIL NIL 7,8

MEMO DISPLAY

— The “"MAN LDG ELEV” message is displayed in green, if the LDG ELEV selector is not in
the AUTO position.
This message becomes amber in Phases 1 and 2.
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The ventilation system includes ventilation for :
— avionics,

— batteries,

— lavatories and galleys,

— pack bay.

= = e w e = e w e v

R  Note: For a description of cargo ventilation, see 1.21.40.

Two computers are provided :

— the Avionic Equipments Ventilation Controller (AEVC),

— and the Ventilation Controller.
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| AVIONICS VENTILATION |

GENERAL

The avionics ventilation system is fully automatic.

It cools the electrical and electronic components, in the electronic bay and flight deck
(including the instruments).

It uses air recirculated from the cabin, and extracts air from the different panels and
equipments racks.

MAIN COMPONENTS

TWO CABIN FANS

Two electric fans continuously operate, as long as the aircraft's electrical system is
supplied. They can be simultaneously cut-off through the CABIN FAN pushbutton.

They make the air circulate around the avionics equipment, and blow to the mixer unit of
the air conditioning system through the recirculation valves.

RECIRCULATION VALVES

They are normally open, and are partially closed automatically by the ventilation controller,
when both packs are OFF (provided both CABIN FANS are ON to ensure sufficient air flow
to avionics).

EXTRACT FAN

It operates continuously, as long as the aircraft’s electrical system is supplied, and blows
R air through the underfloor extract or overboard extract valve.

R UNDERFLOOR AND OVERBOARD EXTRACT VALVES

These valves are fitted with actuators, controlled by the Avionics Equipment Ventilation
Computer (AEVC), or by the EXTRACT pushbutton from the flight deck.

Through the overboard extract valve, air is blown overboard.

Through the underfloor extract valve, air is blown under the forward cargo compartment,
then overboard through the outflow valve.

= =
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COOLING EFFECT DETECTOR (CED)
This detector triggers an ECAM caution when the cooling capacity (flow and temperature)
of the blown air is abnormal. On ground, it also activates the external horn and the external
warning light.

AVIONICS EQUIPMENT VENTILATION COMPUTER (AEVC)

R  This Computer controls the position of the underfloor and OVBD extract valves.

DAH ALL



AIR COND/PRESS/VENT 1.21.30 P4
Bl dl g dl Ag bl
AIR ALGERIE "Z/ VENTILATION SEQ 001 | REV 1
R
FLIGHT DECK FORWARD CABIN
PANELS
o I I ECAM ~JCED - i i
S EQUIPMENT CABIN
T RACKS FANS
e I EXTRACT FAN RECIR-
é —- 9 Om = CULATION
< SMOKE © B EX_#AC_I%UNDERFLOO@EXTRACT ® & VaLves
: NVALVE O MIXER UNIT
S \ FWD OUTFLOW
I VALVES
[FOR INFO|
DITCHING EXTRACT
—— A OVBD  [LNDERFLOCR
v EXTRACT | EXTRACT
ON OWRD | o VALVE VALVE
| |
| |
: I
I -
| I -
I | PARTIALLY CLOSED
| | OPEN
| |
|
|
| | AEVC
| : OVRD
< | _NORM o ° >
o AUTO OPEN  CLOSED
& ON GROUND m
2 BOTH ENG
E NOT RUNNING
i CLOSED QOPEN
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SYSTEM OPERATION

The cabin and extract fans operate continuously. Air, recirculated from the cabin, is
provided to the avionics compartment and the flight deck instrument panels.

Note : In case of failure of the two cabin fans, fresh air is blown from the packs.

In normal operation, fresh air is blown by the extract fan:

— On the ground, engines not running : Through the OVBD extract valve (the underfloor
extract valve is closed).

— In flight, or on ground with engines running : Through the underfloor extract valve (the
OVBD extract valve is closed).

If OVRD is selected on the EXTRACT pushbutton, air is blown through the OVBD extract

valve which is partially open (underfloor extract valve is closed).

When the DITCHING pushbutton is ON, the OVBD extract valve is closed and the underfloor

extract valve is open, whatever the position of the EXTRACT pushbutton.

= = e w e v e w e w e w e w o w

AVIONICS GROUND COOLING

NOT APPLICABLE
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| BATTERY VENTILATION |

R A venturi in the skin of the aircraft draws air from the space around the batteries and vents

R it overboard. The resulting air flow ventilates the batteries.

‘ LAVATORY AND GALLEY VENTILATION

it through a venturi.

v = e v R w e v

TAPPING IN MAIN AIR

DISTRIBUTION DUCTS\

An extraction fan draws ambient cabin air through the lavatories and galleys and exhausts

On ground, or if AP < 1 psi, the ventilation controller controls the extraction fan.
The ventilation of the cabin temperature sensors is connected to the extraction duct.

EXTRACTION
- DUCT
FROM OTHER
LAVATORIES
ap > C5
GALLEYS 4 *
CABIN
TEMP
SENSOR

EXTRACT FAN

GROUND

VENTILATION CONTROLLER

GFC5-01-2130-006-A001AA

-] OO

OVERBOARD
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| PACK BAY VENTILATION |
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The ventilation of the pack bay ensures air circulation in order to maintain, on ground and
in flight, a mean temperature compatible with the structure constraints in the relevant area.
In flight, air from outside flows into the pack bay through a NACA air inlet.

On ground, a turbofan provides a sufficient airflow.

The turbofan is driven by air from the bleed system which is supplied through the turbofan
supply valve. Controlled by the AEVC, the fan operates when the aircraft is on ground

An ECAM warning associated with an external horn on ground is triggered in case of failure
of the turbofan (supply valve failed closed or turbofan jammed).

NACA AIR
INLET

CHECK VALVE

PACK 1 OR 2 TURBOFAN
FLOW CTL —, OAP SUPPLY
VALVE OPEN | [VALVE
= CLOSURE
EXTERNAL
HORN
'I fLIGhr NP

o 1

GROUND X-BLEED
VALVE

FROM PNEUMATIC SYSTEM

EXTERNAL
WARNING

ECAM

GFC5-01-2130-007-A001AB

GROUND
o)

FLIGHT

PICCOLO
TUBE

PACK
BAY
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| CONTROLS AND INDICATORS |

OVERHEAD PANEL

- VENTILATION

<

E AWNCS EXTRACT B FANS
o

P SMOKE FAULT ||} o o
3 T

5 ° © 0
5 |

5

h

: ® @

o

(1) EXTRACT pb

AUTO  : On ground, with both engines not running, the underfloor extract valve is
closed and the OVBD extract valve is open, provided DITCHING is not
selected.

In flight, or on ground with at least one engine running, the underfloor
extract valve is open and the OVBD extract valve is closed.

OVRD  : The underfloor extract valve closes and the OVBD extract valve partially
opens, provided DITCHING is not selected.

FAULT It : The amber light and associated ECAM caution come on, when an extract
low flow is detected in the avionics compartment.

The FAULT light goes out when OVRD is selected.
@ CAB FAN pb

(Refer to 1.21.10)
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ECAM CAB PRESS PAGE
e
CAB PRESS AN A A
Ay VG e wr
ol P A i
7 :J; /5 3 / - ./r
' S e, oA, o
N R AR
SYS1 SYS2 |
SAFETY
FWD AFT
VENT
< @—>EXTRACT
: g\ T
E: A A
2 PACK 1 PACK 2
o
5 I I
b \
1
o
: @
®
(1) OVBD valve position indication
R
= EXTRACT .. . .
é % I This indicates that the OVBD extract valve is fully closed.
S EXTRACT
i _b\’_ : This indicates that the OVBD extract valve is partially open.
¥ EXTRACT L .
; ‘T — & This indicates that the OVBD extract valve is fully open.

Normally, the EXTRACT indication appears in white and the valve symbol is in green.
Both become amber in case of an abnormal position.

(2) VENT indication

This normally appears in white.
It becomes amber in case of extract low flow.
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| WARNINGS AND CAUTIONS |
§ a [« =
p: & o & + g
! << uw =
c = o 8 T
b w [= 2 § 2 7] x
1 [+ '8 = [TW]
s = o G} L < [} o =
m A = = o) S a o = [
- w w + 1 I + w =T
N O v - I I o v
< 4 % & Q = | | 3 Q 2 £
? w - - 0 — | | - 00 N N
s L1 [ 2 [ 3[4 |5 [ e |7 [ 8 [ 9 |10 |
: SD FLT
E / WD: FAILURE TITLE AURAL | MASTER PAGE LOCAL PHASE
conditions WARNING | LIGHT | caiEp | WARNING | “\nHiB
BLOWING FAULT * NIL NIL 4,5,
Low cooling capacity detected by the CED. 7,8
EXTRACT FAULT *
Low extract flow detected by the pressure switch. CAB EXTRACT 345
OVBD VALVE FAULT SINGLE | MASTER PRESS FAULT 7
Valve open at engine start, or not partially open after| CHIME CAUT light ¢
override.
PACK BAY VENT FAULT *
Lo AP detected accross the turbofan, with at least one
pack in operation. NIL NIL 3108
LAV + GAL VENT FAULT NIL NIL

* Associated with the external ground horn, triggered after a time delay of 5 minutes.
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The system provides ventilation and heating to the cargo compartments. It is controlled by
the ventilation controller which has two channels. Channel 2 is a backup in case of channel
1 failure.
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| SYSTEM OPERATION |

BULK CARGO COMPARTMENT

VENTILATION

Air from the cabin goes via the inlet isolation valve to the bulk cargo compartment, and is
driven by an extraction fan. Air is controlled by the outlet isolation valve, goes to the bilge,
then goes through the aft outflow valve.

— Normal operation
The cargo ventilation controller controls the operation of the inlet and outlet isolation
valves and the extraction fan.
The ventilation system operates when the isolation valves are fully open. To open the
isolation valves, switch the BULK ISOL VALVE pushbutton to the on position.
The controller closes the isolation valves and stops the extraction fan when :
— The flight crew sets the BULK ISOL VALVE pushbutton OFF, or
— The aft cargo smoke detection unit detects smoke.
The outlet valve closes and the extraction fan stops, when the flight crew sets the
DITCHING pushbutton ON.
In case of overheat, the extraction fan is stopped and the OVHT COND FANS RESET
FAULT light comes on on the maintenance panel.

HEATING

Bulk cargo compartment heating is performed by an electrical fan heater. Air from the
cabin, driven by the electrical fan, goes into the compartment through a heating element.
The temperature demand is selected from the cockpit.

— Normal operation
Provided the cargo door is closed, the heater operates when the temperature sensors
indicate that the compartment air temperature is less than the selected one.

— On ground operation
When the bulk cargo door is open, the electrical power no longer supplies the heating
element of the fan heater. Compartment heating is not available, as long as the cargo
door remains open.
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AIR
OVHT COND
FANS RESET

VENT CONT.

FAULT |[™

[e]

o}

RESET

FAN OVERHEAT

SET

BULK

ISOL. VALVE

FAULT
OFF

ON

OPENING _

——» ECAM

CARGO
UNDER FLOOR
OUTLET ISOL.

NORM|

- — — — — - - — — —

NO DITCHING

AND o
OVHT

NO CARGO SMOKE
DETECTION

A/C ON GNRD ——»|
HOT AIR

FAULT

ON

OFF

ISOL VALVES

OPEN
NO FAN HEATER

PWR
SUPPLY

VALVE

éﬂ EXTRACT FAN

CARGO VENTILATION

FAILURE

-« DUCT TEMP

INLET ISOL.

NO TEMP. SENSOR
FAILURE

BULK CARGO DOOR

FULLY CLOSED
NO CARGO SMOKE

OPENING

PWR SUPPLY_

VALVE

s

NO ELEC EMER

AND

DUCT TEMP.

{|FAN HEATER

PWR SUPPLY_

< 88°C

COLD HOT

ISOL VALVES OPEN

GFC5-01-2140-003-A100AA

CARGO HEATING
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AFT CARGO COMPARTMENT

VENTILATION

NOT APPLICABLE
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FORWARD CARGO COMPARTMENT

VENTILATION AND COOLING

Due to extract fan suction, cabin air flows through the two inlet isolation valves into the
forward cargo compartment via the sidewall and ceiling inlets. Air is extracted through
outlets on the opposite sidewall, and goes via the extract fan and outlet isolation valve to
the underfloor bilge area near the forward outflow valve.

To decrease compartment temperature, the inlet ventilation air is mixed with cold air from
pack 2. The cold air valve has three positions which enable the quantity of cooled
conditioned air, mixed with the ventilation air, to be adjusted. The valve position is selected
from the cockpit.

Note : 1. In general, if COOLING is selected at NORM or MAX, the parameters could be
" different between both packs.
2. Below 20,000 feet, the pack 2 outlet temperature is limited to 5°C, in order to
avoid ice accumulation on the cold air valve.

— Normal operation
The cargo ventilation controller controls the inlet and outlet isolation valves and the
extraction fan.
The ventilation system operates when the isolation valves are open. To open the
isolation valves, switch the FORWARD ISOL VALVE pushbutton to the on position.
The controller closes the isolation valves and stops the extraction fan, when ;
— The flight crew turns the FORWARD ISOL VALVE pushbutton, or
— The forward cargo smoke detection unit detects smoke.
The outlet valve closes and the extraction fan stops, when the flight crew sets the
DITCHING pushbutton ON.
In case of an overheat, the extraction fan stops and the OVHT COND FANS RESET FAULT
light, on the maintenance panel, comes on.
The cold air valve is fully closed when :
a) The COOLING selector is selected OFF, or
b) The forward cargo door is not fully closed, or
c¢) The forward cargo smoke detection system is triggered, or
d) In case of forward cooling system failure, or
e) At least one pack is off.
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HEATING

To provide variable temperature, inlet air is mixed with the hot air ducted upstream of PACK
1. The forward cargo trim air valve controls the quantity of hot air added.
R  The temperature is selected from the cockpit.

Normal operation

When the HOT AIR 1 pushbutton (Refer to Air Conditioning Overhead Control Panel,
described in 1.21.10) is switched ON, hot air is added to the cargo ventilation system. A
trim air valve controls the quantity of hot air. The Ventilation Controller controls the position
of this trim air valve, according to the sensed duct temperature and to the selected
temperature. Manually switching the HOT AIR 1 pushbutton to OFF stops the heating.

Note : If there is a failure in one of the hot air supplies, the hot air X valve opens. The
forward cargo compartment supply remains either through Channel 1 (Channel 2
failure}, or through Channel 2 (Channel 1 failure).

If you stop the forward cargo compartment heating system with the HOT AIR 1 pushbutton,
temperature control for the respective cabin zones (Refer to 1.21.10) is also lost.

On ground operation
The trim air valve closes when the forward cargo door opens. Compartment heating is
unavailable, as long as the cargo door remains open.
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AIR OVHT COND
FANS RESET

VENT CONT.

-}

FAULT

O

O

RESET

FAN OVERHEAT

ST

ISOL. VALVE

FAULT !
NORM v NORM
O—— (O

O

POWER SUPPLY

[

EXTRACT FAN

FAULT

T OFF
oo
O

h°

o
OVHT

FAULT

© NORM

OPENING

D

!

tee]

OUTLET ISOL.

DITCHING PB —
CARGO SMOKE —

CARGO SMOKE —

FWD COOL OFF —
ONE_PACK OFF —
DITCHING PB —

ELEC EMER

EXTRACT FAN FAILED —
ISOL_VALVES NOT OPEN —
TEMP SENSOR FAIL —

COMPT TEMP

|
-

VALVE

FWD
CARGO

DUCT

|
|
|
|
|
|
|
|
|
| REGULATION

TEMWP

COLD AIR P
# coLD
AIR

NORM
OFF , A, MAX
<Ii!j1> OFF
_4}/,/9 ON
|

HOT AIR 1
FAULT

© CLOSURE

OPENING

) VALVE

OPENING
—>

;51&!!!!}:&11:h1#:h

INLET ISOL. I
VALVES =

BILGE
AIR

=

CcoLD HOT
TEMP SENSOR FAIL

CARGO DOOR OPEN

DUCT TEMP > 88°C

ELEC EMER

ONE PACK OFF
CARGO SMOKE

ISOL VALVES NOT OPEN

GFC5-01-2140-007-A200AA

EXTRACT FAN INOP

REGULATION [

CAB AIR

BILGE
AIR

HOT AIR

CAB AIR
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| CONTROLS AND INDICATORS |

OVERHEAD CARGO AIR COND PANEL

CARGO AIR COND

[Fw ] [Carr_]
1SOL VALVES ISOL VALVES 1SOL VALVES

FAULT
OFF

COOLING
NORM A

OFF /‘\m\x D HOT AIR
A
FAULT
PRESEL OFF <:>

ACTIV
’Qﬂ ¢ y <% A

FAULT
OFF

FAULT
-1
OFF

7

OFF

7

. <_® 1

coLb HoT coLD HOT

s

B <
A[®> BULK CARGO HEATING
B[¥> FWD CARGO VENTILATION AND HEATING

C[¥> FWD CARGO TEMP PRESELECTION
D [¥> AFT CARGO VENTILATION

GFC5-01-2140-008-A001AB

(1) ISOL VALVE pb sw

On : The inlet and outlet isolation valves open, and the extraction fan runs.
If smoke is detected in the cargo compartment the inlet and outlet
isolation valves close and the fan stops.

OFF : The inlet and outlet isolation valves close and the fan stops.

FAULT It : Comes on amber associated with ECAM caution when either inlet or
outlet isolation valve is not in the selected position or when the smoke
warning is triggered.

v = e w R w e v

= =
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@ HOT AR <
ON : The fan heater operates, provided the BULK cargo compartment
temperature is below the selected one, and the BULK cargo door is
closed.
OFF : The fan heater stops. Inlet air is not heated.

FAULT It : The amber light, and associated ECAM message, come on when the duct
overheats (88°C - 190°F). The light goes off when the temperature drops
below 70°C (158°F), and OFF is selected. The fan heater stops.

@ Temperature selector <

COLD position : 5°C (41°F)
HOT position  : 25°C (77°F)
Middle position : 15°C (59°F)

Note : Cargo compartment temperature may vary due to such factors as flight
duration, outside temperature, and cabin temperature. As a result, the actual
temperature may be higher than the one indicated by the selector position.

(¥) COOLING selector <

OFF  : The cold air valve is closed. No cold air is added to the ventilation air.

NORM : The cold air valve is partially open for normal operation.

MAX : The cold air valve is fully open. Maximum quantity of cold air is supplied to
cool the forward cargo compartment.

@ Temperature selector <

COLD position : 5°C (41°F)
HOT position  : 25°C (77°F)
Middle position : 15°C (59°F)

(¢) FWD PRESEL <

ACTIV It : The light comes on green, when FWD PRESEL is selected, or the cargo
compartment service panel's ON/OFF toggle is momentarily switched to
ON. Once this toggle switch is ON, the temperature can be preselected
on the forward cargo compartment service panel.

OFF : ACTIV light goes out. Temperature selection from the cockpit overrides the
temperature preselected from the service panel.

Note : The preselection system is automatically set to OFF when the forward cargo
door is opened after flight.
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OVERHEAD MAINTENANCE PANEL

AIR
OVHT COND
FANS RESET

C FAULT
o ©

GFC5=01=-2140=-010=-AC01AA

(1) OVHT COND FANS RESET pushbutton

FAULT It : Comes on amber when extract fan overheat occurs. Fan is stopped. To
resume fan operation press the OVHT COND FANS RESET pushbutton

(FAULT light goes out).
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ECAM COND PAGE

N R P e Al
s » " -
1

G6FC5-01-2140-011-A200AC

(1) Trim air valve (Heating)

H - Hot (Green) : Valve is open.
C - Cold (Green) : Valve is closed.
Amber, if the valve fails.

(@) Cold air valve

e

= = e w e = R w e w o

6FC5-01-2140-011-B2008A

o4

=)

(® In line — Green
In line — Amber
In transit — Green
In transit — Amber
Cross line — Green
Cross line — Amber

: Valve is fully open.

: Valve is failed open.

: Valve is partially open.

: Valve is failed partially open, or in transit.
: Valve is fully closed.

: Valve is failed closed.

Note : The color of the symbol changes from green to amber, if one of the two
pack flow control valves is fully closed, independent of the cold air valve
position.

This indication is in green either when the pack flow control valves are not fully
closed, or when positions are not available. It becomes amber when one of the
two valves is fully closed.

(©) This indication is in white.
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(3) Bulk fan heater
R The arrow is normally green. It becomes amber, if the heater fails.

R H - Hot (green) : The heater operates at its highest level.
R C - Cold (green) : The heater operates at its lowest level.

(®) Compartment indication

It is in white.

@ Compartment temperature

It is in green.

(8) Duct temperature

It is normally in green. It becomes amber, when the temperature is above 88°C.
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| WARNINGS AND CAUTIONS |

; g 2 2
= o o L e =
! << L =
] = o 8 T [
< o w = w 2l gg §§ @ Eﬂ
s = o o L - __ [ [0} [
s = = =) 2 = <
- w w + 1 I + w
N O v - | | o v =
< 4 % % o = | | 3 o 2 =
? w - - 0 — | | - 00 N N
S [ 121535145 67 &5 0]
E/WD : FAILURE TITLE AURAL | MASTER| 3D LOCAL | bl
i PAGE PHASE
conditions WARNING | LIGHT CALLED WARNING INHIB
VENT SYS FAULT SINGLE | MASTER
Ventilation controller failure. CHIME CAUT COND
BULK (FWD) CRG HEAT FAULT < NIL
Heating system failure.
BULK (FWD) (AFT) CRG VENT FAULT<
Ventilation system failure.
NIL NIL ISQL
BULK (FWD) (AFT) CRG ISOL FAULT < NIL VALVE | 3,4,5,
Cargo isolation valve disagreement. FAULT 7,8
It
FWD CRG COOL FAULT < NIL
Cooling system failure.
BULK CRG DUCT OVHT < HOT AIR
Duct temp > 88°C or above 80°C SNBLE | MESTER | conp | FAULT
4 times in one flight. It
IFE BAY VENT FAULT < NIL NIL NIL NIL
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| BUS EQUIPMENT LIST |
R
NORM EMER ELEC
DC AC DC
AC DC | par | Ess | ess | HOT
1 channel 1 AC1 DC1
PACK channel 2| ACI1 DC1
CONTROLLER 2 channel 1| AC2 DC2
channel 2 AC2 DC2
ZONE channel 1 DC1
AIR COND - coNTROLLER channel 2 0c2
PACK VALVES X
CLOSURE
RAM AR
INLET
1
CAB PRESS 2 DC2
PRESS
CONT MANUAL X
CONTROL
CABIN FANS 1] ACI
VENT 2| AC2
AVIONIC AEVC| ACI
EXTRACT FAN| ACI
VENT CONT DC2 SHED
EXTRACT FAN| AC2
BULK ISOL VALVES (3)| ACZ
FAN HEATER<d | ACZ
AFT EXTRACT FAN<d | ACI
CARGO ISOL. VALVES<d | ACI
EXTRACT FAN<d | AC2
ISOL. VALVES<t | AC2
FWD COLD AR
VALVE« | ACZ
HOT AIR VALVE< DC2 SHED
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22.00 CONTENTS
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“PREAMBLE .. ..ot o e 1
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R — SYSTEM INTERFACE DIAGRAM . . . ... oo 6
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CGENERAL . « . ot e 1
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“FLIGHT PLANNING . . . oottt e e e e 17
—PERFORMANCE . . ... oo 23
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2230 FLIGHT GUIDANCE
CGENERAL . « . ot e 1
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R — AP/FD LATERAL MODES . . . .ottt e 15
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R SPEED MODE PROTECTIONS . .. ...\t 37
R — AP/FD COMMON MODES . . ... ... 43
R “AUTOTHRUST . v oot e e e e e 55
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22.40 FLIGHT ENVELOPE
CGENERAL . « . ot e 1
— ACQUISITION/MONITORING . . .. oo oo 2
— CHARACTERISTIC SPEEDS COMPUTATION . ............ 3
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R ~AFTCG MONITORING . . . . oo oo e oo 5
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R 22.45 ACARS INTERFACE <
R CGENERAL . « . ot e 1
R — FLIGHT PLAN INITIALIZATION FUNCTION . ............. 2
R —TAKEOFF DATAFUNCTION . . . . .o oo e 4
R —WIND DATA FUNCTION . . ..o oo e e e 5
R —FLIGHT REPORTS . . . o ot et e e e e e 6
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The Auto Flight System is described in the volume 1 and 4 ;

— the volume 1 chapter 22 gives a general description of the system and the different
functions (architecture, modes, FMA, functions...).

— the volume 4 “FMGS PILOT'S GUIDE" is devoted to the FMGS System operation (MCDU
pages, MCDU message, Procedures).

DESCRIPTION

The Flight Management Guidance and envelope System (FMGS) contains the following
units :

— Two Flight Management Guidance and envelope Computers (FMGC).

— Three Multipurpose Control and Display Units (MCDU)

— One Flight Control Unit (FCU)

— One Flight Management source selection device.

GENERAL PHILOSOPHY

The Flight Management and Guidance System (FMGS) provides predictions of flight time,
mileage, speed, economy profiles and altitude. It reduces cockpit workload, improves
efficiency and eliminates many routine operations normally performed by the pilots.
During cockpit preparation the pilot inserts a preplanned route from origin to destination via
the Multifunction Control and Display Units (MCDUs). This route includes the departure,
enroute waypoints, arrival, approach, missed approach and alternate route as selected
from the navigation database. The system generates optimum vertical and lateral flight
profiles and predicted progress along the entire flight path. Either FMGC performs all
operations if one FMGC fails.

The pilot may modify any flight parameter on a short term basis (SPD, V/S, HDG...) and the

FMGS will guide the aircraft to the manually selected target. This pilot controlled guidance

is called "selected”.

There are two types of GUIDANCE :

— Managed guidance : The aircraft is guided along the preplanned route, vertical, lateral,
and speed/Mach profile. This type of preplanned guidance is called “Managed”.
Predicted targets are computed by the FMGS.

— Selected guidance : The aircraft is guided to the selected target modified by the pilot.
Targets are selected on the flight control unit located on the pilots glareshield. The
decision to engage a “selected” or a “managed” guidance is always under the control
of the pilot.

Selected guidance has priority over managed guidance.

DAH MSN 0644



& ilzdl gl dn bl
AIR ALGERIE GENERAL SEQ 100 | REV 16

FLIGHT CREW OPERATING MANUAL

AUTO FLIGHT 1.22.10 P2

= =

FLIGHT MANAGEMENT GUIDANCE COMPUTER (FMGC)

Each FMGC is divided into four main parts :
— The Flight Management (FM) part controls the following functions :

- Navigation and management of navigation radios
- Flight planning management

- Performance prediction and optimization

- Display management

— The Flight Guidance (FG) part performs the following functions :

- Autopilot (AP) command
- Flight Director (FD) command
- Autothrust (A/THR) command

— The Flight Envelope (FE) part controls the following functions :

- Data computation for the flight envelope and speed functions
- Monitoring of parameters used by FG and FE parts

- Windshear and aft Center of Gravity (CG) detection

- Computation of GW and CG information

— The Fault Isolation and Detection System (FIDS) part performs the following functions :

- Maintenance data acquisition and concentration
- Interface with the Central Maintenance Computer (CMC)

Each FMGC has its own set of databases. The individual databases can be independently
loaded into their respective FMGC, or independently copied from one FMGC to the other.
Each FMGC contains these main databases :

1.

3.

4.

The Navigation database (2.8 Mbytes) contains standard navigation data : Navaids,
waypoints, airways, enroute information, holding patterns, airports, runways,
procedures (SIDs, STARSs, etc.), company routes, alternates.

The airline updates this part every 28 days, and is responsible for defining, acquiring,
updating, loading, and using this data.

The updating operation takes 20 minutes to complete, or 5 minutes if crossloaded from
the opposite FMGC.

. The Airline Modifiable Information (AMI), also referred to as the FM Airline Configuration

file, contains :

— Airline policy values :THR RED altitude, ACC altitude, EO ACC altitude, PERF factor,
IDLE factor.

— Fuel policy values : Fuel for taxi, % of route reserve, maximum and minimum values
of route reserve, etc.

— ACARS interface customization

The Aircraft Performance database, includes the Engine model, Aerodynamic model, and

Performance model. The airline cannot modify this database.

The Magnetic Variation database.

In addition, each FMGC contains pilot-stored elements that enable the pilot to create 20
waypoints, 10 runways, 20 navaids, and 5 routes.
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MULTIPURPOSE CONTROL AND DISPLAY UNIT (MCDU)

Three MCDUs are installed on the pedestal for flight crew loading and display of data. The
use of MCDU allows the flight crew to interface with the FMGC by selection of a flight plan
for lateral and vertical trajectories and speed profiles. The crew may also modify selected
navigation or performance data and specific functions of Flight Management (revised flight
plan, engine-out, secondary flight plan, etc.). Additional data from peripherals (Centralized
Maintenance System (CMS), aircraft Communications Addressing and Reporting System
(ACARS) can also be displayed. Data that are entered into the MCDU that are illogical or
beyond the aircraft capabilities will either be disregarded or will generate an advisory
message.

The MCDUs allow back up navigation in case of dual FM failure.

FLIGHT CONTROL UNIT (FCU)

The FCU located on the glareshield, is the short-term interface between the crew and the
FMGC. Itis used to select any flight parameters or modify those selected in the MCDU. The
autopilots and autothrust functions may be engaged or disengaged. Different guidance
modes can be selected to change various targets (speed, heading, track, altitude, flight
path angle, vertical speed).

FM SOURCE SELECTOR

This selector allow to switch the FMGC data to the offside MCDU and EFIS display in case
of one FM failure.

OTHER CREW INTERFACES

THRUST LEVERS

The thrust levers are the main interface between the Flight Management Guidance

Computer, the Full Authority Digital Engine Control System (FADEC), and the flight crew.

They :

— arm the autothrust at takeoff, when “FLX “ or "TOGA” is selected,

— limit the maximum thrust by their position when autothrust is active,

— disconnect the autothrust system when the flight crew sets them to “IDLE",

— command the thrust manually when autothrust is not active,

— engage the common modes (takeoff or go around) when TOGA (or “FLX" for takeoff) is
set,

— when positionned between IDLE and CL detent (MCT in engine out), set the autothrust
to the active mode.
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ELECTRONIC FLIGHT INSTRUMENTS (EFIS)

Two Primary Flight Displays (PFD) and Navigation Displays (ND) provide the crew with full
time flight guidance, navigation and system advisory information for all flight phases. An
EFIS control panel is located at each end of the glareshield and is used to control both
Primary and Navigation Displays. This panel includes controls to select various modes
within the PFD. A selector allows the barometric altimeter setting to be displayed on the
PFD. Various distance ranges can be selected on the ND, and two toggle switches allow
display of either the left or right VOR/ADF bearing pointers to be displayed on the ND.

PRIMARY FLIGHT DISPLAYS

The PFDs combine several conventional flight instrument indications on one color display
panel, for centralized reference of flight data.
This centralized color display includes :

— Flight Director attitude guidance targets

— Armed and engaged modes
— Navigation and instrument approach information

— Altimeter setting

— Barometric altitude
— System messages.

NAVIGATION DISPLAYS

Five different color navigation compass displays can be selected :

— ARC (map mode)

— ROSE NAV (map mode)

— ROSE VOR
— ROSE LS
— PLAN

Information displayed on these modes uses the aircraft’s position as a reference point for

the flight plan navigation data (lateral and vertical information).
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CREW INTERFACE WITH FMGEC

CAPT EFIS CONTROL PANEL FCU F/0 EFIS CONTROL PANEL
_____ ® ® SPD MACH HDG TRK LAT AT ——LW/tH— WS ® ®_ — —
| Fite ffie wu 23T e c2foo o=
CHRONO Rose” WAV o o Rose” AV CHRONO
oA Re ® . O C%OIE: o . / o PusH ” . [/ o -
in Hg hPa [LVSPLAN 10 wsn SPD O @ — METRIC O LETVUEL 10 150 LS @ pLaN |inHa hPa
SIDE STICK PRIORITY A A WACH = AT \ON L e oo IDE STICK PRIORITY
— ADFI VOR! ADF2 VOR2 — = — — ADF1 VORT ADF2 VOR2 — —
® iii iii g§> €§> ® ® Toc A/THR e ® k= ® o 2 IEI IEI ®
PRIMARY FLIGHT M PRIMARY FLIGHT
DISPLAY NAVIGATION DISPLAY o R o NAVIGATION DISPLAY DISPLAY
ON 20/ 780N 1
Y qID Y
PFD ND1 - FMGEC FMGEC2 - ND2 PFD2

GFC5-01-2210-005-A100A4A
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‘ SYSTEM INTERFACE DIAGRAM
R
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FM - NAVIGATION
_l - PERFORMANCE ,_
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| FMIGS MODES OF OPERATION |

The FMGS has four modes of operation :
— dual mode (the normal mode)

— independent mode. Each FMGC being controlled by its associated MCDU.

— single mode (using one FMGC only)
— back up navigation mode

DUAL MODE

This is the normal mode. The two FMGCs are synchronized : each performs its own
computations and exchanges data with the other through a crosstalk bus.
One FMGC is the master, the other the slave, so that some data in the slave FMGC comes
from the master. All data inserted into any MCDU is transferred to both FMGCs and to all

peripherals.

MCDU 1

MCDU 3
(STANDBY)

GFC5-01-2210-007-A001AB

MASTER FMGC LOGIC :

MCDU 2

— If one autopilot (AP) is engaged, the related FMGC is master :

- it uses the onside FD for guidance

- it controls the A/THR

- it controls the FMA 1 and 2
— If two APs are engaged, FMGC1 is master.
— If no AP is engaged and

- the FD1 pushbutton is on, then FMGC1 is master.
- the FD1 pushbutton is off, and FD2 pushbutton on then FMGC2 is master.

R — if no AP/FD is engaged, A/THR is controlled by FMGC1.
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INDEPENDENT MODE

The system selects this degraded mode automatically if it has a major mismatch (database
incompatibility, operations program incompatibility . . . ). Both FMGCs work independently
and are linked only to peripherals on their own sides of the flight deck (“onside”
peripherals).

When this occurs, “INDEPENDENT OPERATION" appears on the MCDU scratchpad.

The “IND" annunciator light illuminates amber on the top of the MCDU when the onside
FMGC detects an independant operation.

Each MCDU transmits data it receives only to its onside FMGC, and it affects only the
onside EFIS (Electronic Flight Instrument System) and RMP (Radio Management Panel).

FMGC 1 [ »  FMGC 2

MCbU 1 MCDU 2

MCDU 3
(STANDBY)

FM
NORM

BOTH BOTH
ON 2 ‘/l\on 1

GFC5-01-2210-008-A001AA

R  For independent mode procedure refer to 4.06.10.
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SINGLE MODE

The system selects this degraded mode automatically if one FMGC fails. The pilot selects
the FM source selector to transfer the remaining FMGC data to the offside MCDU and EFIS
display. The remaining FMGC drives all the peripherals, so, for example, any entry on one
R MCDU goes to both MCDUs.
The ND on the side with the failed FMGC displays “OFF SIDE FM CONTROL" in amber.

GFC5-01-2210-009-A001AA

FMGC 1

MCDU 1

MCDbU 2

Mcbu 3
(STANDBY)

R  For single mode procedure refer to 4.06.10.
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BACK UP NAVIGATION MODE

The pilot selects on the MCDU menu page this degraded mode when both FMGC fail. He
recovers the navigation function through the MCDU and IRS.

The MCDU memorizes the flight plan which has been continuously down loaded in its
memory by the FMGC until it failed.

The following features are provided:

— Flight Planning

— Aircraft position using onside IRS or IRS 3

— F-PLN display on ND

— No AP/FD NAV mode

— Limited lateral revision

— F-PLN automatic sequencing

EFIS 1 EFIS 2

A

MCDU 1 MCDU 2
BACK UP BACK UP
NAV NAV
FM
NORM
BOTH BOTH
ON 2‘/.\‘0N 1

GFC5-01-2210-010-A001AA

Note : MCDU 3 is not able to operate as back up navigation even when it replaces MCDU
Tor2
The back up navigation mode is only accessible on the MCDU MENU page if the FM
source selector is set to NORM position.
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| PILOT INTERFACE |
MULTI PURPOSE CONTROL DISPLAY UNIT (MCDU)
ANNUN(HATORS
% OBRBPOmIEYC ] @
D /- ~) @
= (=]
= (=]
LINE LINE
secect 4 | =2 AU seLecr
KEYS = L= keYs
= =]
\ (= ] SCRATCHPAD
. - 7R
runcrron w19\ [ Ol erisimiess
PAGE KEYS ]J — = E
)
5 00 |;
S ANNUNCIATOR " ANNUNCIATOR
: (O @O ;
3 ® ®
L 2 VOO ) [ <0 ciem Key
: i EololeIEIT o )
GENERAL

The MCDU is a cathode ray tube that generates 14 lines of 24 characters each :
— a title line that gives the name of the current page in large letters,

— six label lines, each of which names the data displayed just below it (on the data field

line),

— six data field lines that display computed data or data inserted by the pilot
— The scratchpad line which displays :

- specific messages

- information the pilot has entered by means of the number and letter keys and which

he can then move to one of the data fields.
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LINE SELECT KEYS

There is a column of keys on each side of the screen. The pilot uses these to:

— Move a parameter he has entered in the scratchpad to the appropriate line on the main
screen,

— Call up a specific function page indicated by a prompt displayed on the adjacent line.

— Call up lateral or vertical revision pages from the flight plan page.

KEYBOARD

The keyboard includes :
— Function and
Page keys Call up functions and pages the pilot uses for flight
management functions and computations.
T 1 (or SLEW) keys Move a page up or down to display portions that are off the

screen,

«— — key Moves to the next page of a multi-page element. An arrow in
the top right corner indicates that another page is available.

AIRPORT key Calls up the flight plan page that contains the next airport

along the current flight plan. Successive pushes on the key
show the alternate airport, the origin airport (before takeoff),
and the next airport again.
— Number and letter keys allow the pilot to insert data in the scratchpad so that he can
use a key to enter it in the main display.
— Three keys have special functions :
CLR (clear) key Erases material (messages or inserted data) from the scratchpad
or from certain areas of displayed pages.
OVFY (overfly) key Allows the aircraft to overfly a selected waypoint.
SP (space) key Allows to insert a space in specific messages.

ANNUNCIATORS (on the side of the keyboard)

FAIL (amber) Indicates that the Multipurpose Control and Display Unit (MCDU)
has failed.
MCDU MENU (white) Indicates that the pilot should call up a peripheral linked to the
MCDU (such as ACARS or CMS).
R FM (white) Comes on while the crew is using the MCDU to display
peripherals.
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ANNUNCIATORS (on the top of the keyboard)

FM 1 and FM 2 (amber) : the onside FM is failed

Note : — The FM failure annunciator on MCDU 3 comes on
only if MCDU 3 operates as a back up of MCDU
o2
— A MCDU has never both FM failure annunciators
ON.
IND (amber) : The onside FM detects an independent mode of operation
while both FM are healthy.
RDY (green) : MCDU has passed its power up test after its BRT knob was
R turned to OFF

BRT KNOB
Controls the light intensity of the entire MCDU.

Note : In case of MCDU 1 or 2 failure, its brightness knob has to be switched off to allow
the MCDU3 connection to the corresponding FMGC.
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DATA ENTRY

The pilot enters data by typing it into the scratchpad on the MCDU. Next, pressing the line
select key will load the data from the scratchpad into the desired field. An error message
displays if the data are out of range or not formatted correctly. To correct data, the pilot
may clear the message with the clear (CLR) key and then retype the message into the
scratchpad. Pressing the CLR key when the scratchpad is empty displays “CLR". To clear
data from a field, line select CLR from the scratchpad to the data field to be cleared.

MCDU ENTRY FORMAT

The pilot enters information into the MCDU at the bottom line of the scratchpad. When data
has lead zeros, they may be omitted if desired. For example a three-digit wind direction of
060 may be typed as 60. The display will still show 060. To enter an altitude below 1000
feet, the lead zero must be added as 0400 for 400 feet. This differentiates the altitude from
a flight level.

To enter a double data entry such a speed/altitude, the separating slash must be used. If
entering only the first part of a double entry, omit the slash. To enter only the second part
of a double entry, a leading slash must be used i.e./0400 feet.

MESSAGES

The scratchpad displays various messages for pilot information. Theses messages are

prioritized by importance to the pilot as either amber or white.

Amber messages are :

— Navigation messages

— Data entry message

— EFIS repeat messages

Amber messages are categorized into two types :

— Type 1 message that is a direct result of a pilot action. Type 1 messages are displayed
immediately in the scratchpad ahead of other messages.

— Type 2 messages inform the pilot of a given situation or request a specific action. Stored
in “last in", “first out” message queue that holds maximum of 5 messages.
Type 2 messages are displayed in the scratchpad only if there are no Type 1 messages
or other data and will remain until all the messages have been viewed and cleared with
the CLR key.

White messages are advisory only.
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CHARACTERS

Small and large fonts are displayed according to the following rules:
— The title line and the scratchpad are displayed in large font.
— Datafields are usually displayed in large font.

— Label lines are displayed in small font.

— Pilot entries and modifiable data are displayed in large font.

— Defaulted / computed and non modifiable data are displayed in small font.

COLORS

DATA

MCDU COLOR

TITLES, COMMENTS <, >, T |
< — DASHES, MINOR MESSAGES

WHITE

MODIFIABLE DATA
SELECTABLE DATA
BRACKETS

BLUE

NON MODIFIABLE DATA
ACTIVE DATA

GREEN

— MANDATORY DATA (BOXES)
— PILOT ACTION REQUIRED

— IMPORTANT MESSAGES

— MISSED CONSTRAINT

AMBER

CONSTRAINTS
MAX ALTITUDE

MAGENTA

PRIMARY F-PLN

GREEN WAYPOINTS, WHITE LEGS

TEMPORARY F-PLN

YELLOW WAYPOINTS, WHITE LEGS

SECONDARY F-PLN

WHITE WAYPOINTS AND LEGS

MISSED APPROACH (not active)

BLUE WAYPOINTS, WHITE LEGS

ALTERNATE F-PLN {(not active)

BLUE WAYPOINTS, WHITE LEGS

OFFSET

GREEN WAYPOINTS, WHITE LEGS
OFST IN THE TITLE OF F-PLN PAGE

TUNED NAVAID
TO WAYPOINT AND DESTINATION

BLUE
WHITE
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SCREEN PROMPTS
« - UPPER RIGHT CORNER OF THE SCREEN:
INDICATES THAT THE NEXT PAGE IS AVAILABLE
BY PRESSING THE — KEY. INIT paiy
CO RTE FROM/TO
OJOO : DATA ENTRY IS MANDATORY TO ’%‘E‘%ﬁ}%%’ RTE T/
ALLOW THE FMGC TO PERFORM ALL — =5 | A-TN/LO K7
ITS FUNCTIONS. FLT NBR
IRS INIT>
LABEL LINE COST INDEX
5] L ——— WIND> | [®
DATALINE QR DATA FIELD & 'CRZ FL/TEMP TROPO
o | ———— -—- 36090
: THIS DATA WILL BE COMPUTED BY THE (5] 4 4
——— FMGC IF IT HAS ENOUGH INFORMATION,
PROVIDED IT IS OUT OF THE DATABASE,
OR INSERTED BY THE CREW. ~
IRS INIT
1 : WHEN THESE ARROWS ARE NEXT TO
A LABEL LINE, IT IS POSSIBLE - ALIGN Egﬁz
TO INCREASE OR DECREASE T R
THE VALUE DISPLAYED BELOW 45%12.0N 007°27.2E
BY PRESSING THE [ OR [ KEYS
ON THE KEYBOARD.
<RETURN
< -5 A TURN (LEFT<OR RIGHT->)
IS SPECIFIED ON THE LEG WHICH
STARTS AT THE WAYPOINT FROM TMPY UT 1234
ADJACENT TO THE ARROW. uTC SPD/ALT
, : INDICATES THAT A CONSTRAINT BET « 1020 FL350 | [®R]
HAS BEEN INSERTED. ONLY ] Azz0 52NM )
DISPLAYED IF PREDICTIONS AVAILABLE. —— 7
D : DISPLAYED BESIDE A FIXED TRKZ249 146
WAYPOINT ON THE F-PLN PAGE w175 ———— ———/ ————
TO INDICATE THAT THE A/C =7
MUST OVERFLY THE FIXED WAYPOINT. wisp  ———Ngesss ————
37
% = INDICATES THAT PRESSING THE el
ADJACENT LS KEY WILL CHANGE w177
PARAMETERS AFFECTING THE 1| <ErRASE INSERT
ACTIVE SITUATION. /‘( 2 ¢*
« - z INDICATES THAT PRESSING L, )
THE ADJACENT LS KEY WILL
ACTIVATE THE PROMPT OR
SELECT SOME DATA.
14 : SCROLLING IS AVAILABLE BY PRESSING THE
@ OR @ KEY ON THE KEYBOARD.
THE PAGE IS NOT LARGE ENOUGH TO ~
- DISPLAY ALL OF THE INFORMATION. LAT REV 5"0"" BET
. 59°45_8N/168°51.2W
§ [ 1 : DATA INSERTION IS POSSIBLE.
S <OR>: MEANS THAT ANOTHER PAGE MAY BE LL XING/INCR/NO
T ACCESSED BY PRESSING THE ADJACENT LS (&) C 3°/C 3°/03
0 KEY. NEXT WwWPT
> M <HOLD -
! ENABLE NEW DEST
o +,~:WHEN AN ALTITUDE CONSTRAINT HAS
= BEEN ENTERED AT A WAYPOINT, THE <ALTN £t 4
N CONSTRAINT VALUE IS DISPLAYED ON THE
= VERT REV PAGE. L
T A PLUS (+) IS DISPLAYED FOR AN "AT OR ABOVE"
4 ALTITUDE CONSTRAINT AND A MINUS (-) FOR <RETURN
« AN "AT OR BELOW"' ALTITUDE CONSTRAINT.
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MCDU FUNCTION KEYS

The Multipurpose Control and Display Unit (MCDU) function keys enable pilots to quickly
call up MCDU pages.

The following summarizes the purpose of each key. A complete description of the pages is
provided in Volume 4 : FMGS Pilot's Guide.

DIR

PROG

PERF

INIT

Calls up the DIR TO page, and enables the pilot to proceed directly from
the present position to any waypoint, entered manually or selected in the
active flight plan.

Calls up the progress page corresponding to the active flight plan phase
that is in progress.

This page displays navigation information and active data, such as the
optimum and maximum recommended cruise flight levels. It enables the
pilot to update the FMGS position, and obtain a bearing and distance to
any location.

Calls up the performance pages, which display the optimum speed or Mach
number for each phase. The pilot can amend these pages. The first
displayed page is the one corresponding to the current flight phase (except
for preflight and done phases).

The pilot can then use the appropriate 6L or 6R key to call up pages
corresponding to future flight phases.

Calls up the flight plan initialization (INIT) A page, which also gives access
to the B page and IRS INIT page. The pilot uses the INIT pages to initialize
Flight Management for the flight.

The pilot primarily uses the INIT A page to insert the flight plan. The pilot
uses the IRS INIT page to align the inertial reference system.

The pilot uses the INIT B page to insert aircraft weight, Fuel on Board, CG,
and other fuel requirements. The FMGS uses this data to compute
predictions and fuel planning parameters.

The pilot can access the INIT A page, for Flight Plan initialization, only in
the preflight phase. In flight, he can only modify the Alternate Flight Plan.
IRS INIT page is accessed via the IRS INIT> prompt on the INIT A page. In
the flight phase, it is only accessible for information purposes.

The INIT B page (not accessible after engine start) is called up by pressing
the "« —" (NEXT PAGE) key.

DAH MSN 0644



&L jl7dl gl Agdbdl
AIR ALGERIE

FLIGHT CREW OPERATING MANUAL

AUTO FLIGHT 1.22.10 P18

GENERAL SEQ 100 | REV 06

DATA

F-PLN

RAD NAV
FUEL PRED

SEC F-PLN

ATC COMM
MCDU MENU

AIRPORT

MCDU PAGES

Calls up the data index page. This gives the pilot access to various
reference pages that show aircraft position, aircraft status, runways,
waypoints, navaids, routes and data stored by the pilot.

Calls up the flight plan A and B pages, which contain a leg-by-leg
description of the active primary flight plan.

The pilot can use the slewing keys to review the entire active flight plan.
He can make all lateral and vertical revisions to the flight plan through
these pages, using the left keys for lateral revision and the right keys for
vertical revision.

Calls up the RADIO NAV page. This page displays the radio navaids
tuned automatically or manually through the FMGC.

Calls up the fuel prediction page. Once the engines are started, this page
displays the fuel predicted to be remaining at the destination and the
alternate, as well as fuel management data.

Calls up the index page for the secondary flight plan.The pilot can use
this page to call up the secondary flight plan and all the functions related
to it (copying, deleting, reviewing, activating, and the INIT and PERF
pages).

Calls up the ATC applications (not activated)

Calls up the MCDU MENU page, which displays the subsystems
currently addressed via the MCDU. The key next to the name of a
subsystem enables the crew to select that subsystem.

When the MCDU MENU annunciator lights up, the pilot should press the
MCDU MENU key. The menu will have [REQ] displayed next to the name
of the subsystem that requires attention.

Calls up the flight plan page which includes the next airport along the
current flight plan. The first push on AIRPORT key displays the
destination. Successive pushes show the alternate, the origine, and the
destination again.

(Refer to FCOM 4.30.20).
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FLIGHT CONTROL UNIT (FCU)

The FCU, which is on the glareshield, actually consists of three control panels : One for the
automatic flight controls, and two for the Electronic Flight Instrument System (EFIS).
For a description of the EFIS control panel, see Chapter 1.31.
The FCU has two channels, each of which can independently command the central panel.
If one channel fails, the other channel can control all the functions.

SPEED/MACH
PUSHBUTTON

FCU
SPD/MACH
WINDOW

HDG-V/S / TRK-FPA

FCU
VERTICAL SPEED/
FLIGHT PATH ANGLE
WINDOW

MANAGED GUIDANCE

PUSHBUTTON
MANAGED GUIDANCE
DOTS
FCU FCU
HEADING/TRACK ALTITUDE
WINDOW WINDOW

DOT

/

L4

LAT

o

LVL/Ctg/+—\/S FPA

O

V]
|"l: ] ’

HDG V/S
TRK FP2,
7

HDG v/s

K
1000 uP
S<PD) O @ TRKO FPA @ MECTRDC /’C} LPElTJ‘}s)EHL
MACH / AL1\\DN OFF
A S ENGNGENEN A
AP ENGAGEMENT
| ALTITUDE |
| A/THR ACTIVATION |¢pi EcTIoN |
. | SPD OR MACH| | MODE ENGAGEMENT KNOB |
§ | KNOB PUSHBUTTON ~— T V/S OR FPA |
p | SELECTION |
& I KNOB I
¢ : HDG OR TRK PFD :
2 | SELECTOR METER |
~ KNOB SELECTOR
< [ PUSHBUTTON [
& CAPT EFIS AFS F/0 EFIS

CONTROL PANEL

CONTROL PANEL

CONTROL PANEL
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FCU PHILOSOPHY

The pilot can use two types of guidance to control the aircraft in auto flight. One type is
managed by the Flight Management Guidance System (FMGS) ; the other uses target

quantities which are manually entered by the pilot.

When the aircraft uses target quantities from the FMGS (managed guidance), the FCU

windows display dashes and the white dots next to those windows light up.

When the aircraft is uses target quantities entered by the pilot (selected guidance), the

windows display the selected numbers and the white dots do not light up.

MANAGED SPEED

OR MACH

\i ]

=

DG TRK [LAT

e

\®‘

HDG V/S
TRK FPA

SPD MACH
20 O
MACH

GFC5-01-2210-020-A001AA

Note : The altitude window always displays an altitude selected by the pilot (never

dashes).

The FCU has four selector knobs :
— SPD-MACH

— HDG-TRK

— ALT

— V/S-FPA

HDG
TRK

=
bl
o

v/s
FPA

:

The selector knobs and can be rotated, pushed in, and pulled out.
- In order to arm or engage managed guidance for a given mode, the pilot pushes in the
associated selector knob. If, for example, he pushes in the HDG selector knob, he engages

R or arms the NAY mode.

LATERAL SELECTED
HDG OR TRK

- In order to engage a selected guidance mode, the pilot turns the selector knob to set the
desired value, then pulls the knob out to engage the mode with its target value equal to

the selected value.

Note: In managed guidance (lateral, vertical guidance or managed speed), the

R

R corresponding windown is dashed. Turning a selector knob without pulling it
R displays a value that is the sum of the current target and the turn action value. The
R display remain 45 seconds before the dashes reappear. This rule does not apply to
R

the ALT selector knob/window.
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SPEED/MACH CONTROL AREA

FCU
SPD/MACH
WINDOW

SPD/MACH MANAGED SPD/MACH

SPD/MACH
SELECTOR KNOB

GFC5-01-2210-021-A001A4A

- SPD/MACH selector knob

Display range : between 100 and 399 knots for speed, between 0.10 and 0.99 for Mach

number.

One rotation of the knob corresponds to approximately 30 knots or 0.3 Mach.

- SPD/MACH pushbutton

Pushing this pushbutton changes the SPD target to the corresponding MACH target and

vice versa.
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LATERAL CONTROL AREA

HDG V/S
TRK FPA
PB
FCU
HEADING/TRACK MANAGED
DOT
I I I I I I I I I T
HDG TRK |LAT [T LRI ST o
) koG vrs E,;‘ G O e :E
A e e e - - S e = - o __ |
||
HDG 1] )
L A s i
) TRK O FPA E N ‘, e s E:
z F::_:|:::7 ’ ‘i /}) Ih.?‘ ‘ ; \i H
o === ] = I ’ . N 4 L= -
3 el oy e ircAR
T S A : "
T — P / == "
Loc e SRy g
N \_ I ________ - o ______ I
; HDG/TRK
a SELECTOR LOC MODE
I KNOB ENGAGEMENT PB

- HDG/TRK selector knob
Display range : between 0° and 359°
One rotation of the knob corresponds to 30° (1° per click).

- LOC pushbutton
Pushing this pushbutton arms, engages, or disengages the LOC mode.
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-HDG V / S - TRK FPA pushbutton

The pilot uses this pushbutton to select HDG (associated with V/S) or TRK (associated

with FPA). Pushing it :

— Displays the Flight Path Vector (FPV) on the Primary Flight Display (PFD) or deletes it.
— Changes heading reference into track reference in the HDG/TRK window and vice

versa.

— Changes vertical speed reference target into flight path angle reference target in the

V/S-FPA window and vice versa.

PITCH AND
ROLL FD BARS

GFC5-01-2210-023-A001A4A

HDG-V/S

AP-A/THR CONTROL AREA

AP S

GFC5-01-2210-023-BO0D1AA

- AP1 AP2 pushbuttons

ENGAGEMENT ~ "~~~ "~~~

A/THR
ACTIVATION

FLIGHT PATH

The pilot uses these pushbuttons to engage or disengage the autopilots. The buttons

illuminate green when the autopilot is engaged.

- A/THR pushbutton

The pilot uses this pushbutton to arm, activate, or disconnect the autothrust (A/THR).
This button illuminates green if the A/THR is armed or active.
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; VERTICAL CONTROL AREA
FCU VERTICAL SPEED/
ALTITUDE FLIGHT PATH ANGLE
WINDOW WINDOW

MANAGED LVL/CHANGE

FPA SELECTED———W\x
= ®

N

GFC5-01-2210-024-A001AA

PFD
METER
SELECTOR
ALTITUDE PB | V/S OR FPA
SELECTOR SELECTOR
KNOB KNOB

MODE ENGAGEMENT
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VERTICAL CONTROL AREA (Cont'd)

The FCU altitude window always displays a target value selected by the pilot. It never
displays dashes.

- Altitude selector knob (inner and outer)
Display range : 100 to 49000 feet
— The outer knob has two positions : 100 and 1000.
— The inner knob sets the altitude in the FCU windows in increments of 100 or 1000 feet,
depending upon the position of the outer knob.

- ALT puhsbutton
The pilot uses this pushbutton to command an immediate level-off.

- METRIC ALT pushbutton
The pilot uses this pushbutton to display the target altitude (either the FCU-selected
altitude or the FM altitude constraint), and the current altitude in meters on the PFD.

- V//S or FPA selector knob

Range (V/S) : — 6000 to + 6000 feet/minute

2 clicks = 100 feet/minute

If the pilot turns the knob slowly, each click equals 100 feet/minute
Range (FPA) : —9.9° to + 9.9°

1 click = 0.1°
The pilot turns this knob to set the value of vertical speed (V/S) or flight path angle
(FPA) to be displayed in the V/S or FPA window. (He chooses which, V/S or FPA, is to
be displayed by pushing the HDG V/S/TRK FPA pushbutton).
One rotation of the knob corresponds to 32 clicks. One complete rotation sets :
FPA = 3.2°
V/S 1600 feet/minute
When the pilot pushes in the V/S or FPA knob, the system commands an immediate
level-off by engaging the V/S, or FPA, mode with a target of zero. The Flight Mode
Annunciator (FMA) then displays “V/S = 0" in green, when the V/S or FPA is nulled.
If the pilot now turns the knob to enter new V/S or FPA setting, the aircraft changes
flight path accordingly.

- APPR pushbutton
This pushbutton arms, disarms, engages, or disengages the approach modes :
LOC and G/S modes, if an ILS approach is selected in the active F-PLN.
APP NAV-FINAL modes, if a non precision approach is selected in the active F-PLN.
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LEFT INTENTIONALLY BLANK
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The Flight Management part of the FMGC performs four main functions :

— Navigation

— Flight Planning (lateral and vertical)
— Prediction and optimization of performance
— Management of the displays (MCDU, ND, PFD).

NAVIGATION

Essential navigation functions are ;

— Computation of position

— Evaluation of position accuracy (also see FCOM Vol 4 for a detailed description of pilot's

procedure).

— Radio navigation tuning.

— Alignment of Inertial Reference System.

— Polar navigation.
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POSITION COMPUTATION

Each FMGC computes its own aircraft position (called the "FM position”) from a MIX IRS

position (see below), and a computed radio position or GPS position.

The FMGS selects the most accurate position, considering the estimated accuracy and

integrity of each positioning equipment.

GPS/INERTIAL is the basic navigation mode, provided GPS data is valid and successfully
tested. Otherwise, navaids plus inertial or inertial only are used. (Refer to Navigation

modes).

MIX IRS POSITION

Each FMGC receives a position from each of the three IRSs, and computes a

mean-weighted average called the "MIX IRS” position.

GFC5-01-2220-002-A110A4A

= o e e

GFC5-01-2220-002-B110AA

— If one of the IRSs fails, each FMGC uses only one IRS (onside IRS or IRS3). Each IRS

IRS 1

IRS 2

O

i

IRS 2

MIX IRS

IRS 3

IRS 3

IRS 1

|

MIX IRS

— If one of the IRSs drifts abnormally, the MIX IRS position uses an algorithm that
decreases the influence of the drifting IRS within the MIX IRS position.

position and inertial speed are continuously tested. If the test fails, the corresponding

IRS is rejected.
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GPS POSITION

GFC5-01-2220-003-A110A4

GFC5-01-2220-003-B110AA

Each IRS computes an hybrid position that is a mix IRS/GPS position called GPIRS. Among
these 3 GPIRS hybrid positions received by each FMGC, one is selected according to a
figure of merit and a priority. The selection is performed using the following hierarchy :
— onside GPIRS position

— GPIRS 3

— opposite GPIRS position

If the GPIRS data do not comply with an integrity criteria, the GPS mode is rejected and
radio position updating is used, "GPS PRIMARY LOST" message is displayed on ND and
MCDU scratchpad.

During non ILS approach, the loss of the GPS primary function triggers a triple click aural
warning.

When the GPS primary function is recovered, the “GPS PRIMARY" message comes up on
ND and MCDU scratchpad. It means that GPIRS data comply again with the required
integrity criteria.

As long as GPS primary is in use, all usual required navigation performance are met.
The crew can deselect/select the GPS on the SELECTED NAVAIDS page if necessary.

-

SELECTED NAVAIDS
VOR/DME AUTO DESELECT
<GEN 115.20 TOoU
VOR /DME
<NIZ 115.10 C dgx
VOR /DME
<TOP
ILS/DME
<NA 110.70
DESELECT
/ *GPS
<RETURN
DESELECT

Information concerning the GPS position is displayed on GPS MONITOR page.

GPS MONITOR
GPS1 POSITION

43°40.4N/000° 17 . 6E
TTRK GPS ALT GS
342.3 10000 310
MERIT MODE/SAT
100M NAV/6
GPS2 POSITION
43°40.4N/000° 17 .6E
TTRK GPS ALT GS
342.3 10000 310
MERIT MODE /SAT
100M NAV/6
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RADIO POSITION

Each FMGC uses onside navaids to compute its own radio position. These navaids are
displayed on SELECTED NAVAIDS page. The navaids it can use are :

— DME/DME

— VOR/DME

— LOC

— DME/DME-LOC

— VOR/DME-LOC

It uses LOC to update the lateral position using LOC beam during ILS approach.

LOC is also used for quick update when in GPS/IRS mode (if GPS installed).

If one or more navaids fail, each FMGC can use offside navaids to compute VOR/DME or
DME/DME radio position.

The radio navaid selection is displayed on DATA "SELECTED NAVAIDS” page.

~ RADIO
IR o POSITION
RADIO  ppr” T >
POSITION - G
: ) \
@ ! y@‘/ \
\
-
DME1 $ @ DISTANCE
DME2
DME /DME VOR/DME
= SELECTED NAVAIDS
S VOR/TAC AUTO DESELECT
=4 @—» <FGT 115.70 C 1%
= VOR/TAC AUTO
& <FGT
=4 VOR/TAC AUTO
] : »4: <ODI
g ILS/DME AUTO
N R IF GPS INSTALLED
< <GPS
B <RETURN

@ VOR/DME selection (auto or manual) for display (onside VOR)
@ DMEs automatic selection for DME/DME onside radio position.

@ ILS selection auto or manual for LOC update computation.
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FM POSITION

At flight initialization, each FMGC displays an FM position that is the mixed IRS/GPS

position (GPIRS).

— At takeoff, the FM position is updated to the runway threshold position, as stored in the
database, possibly corrected by the takeoff shift when entered on PERF TO page.

— In flight, the FM position approaches the GPS position, or the radio position if the GPS
is not valid, at a rate that depends upon the aircraft altitude.

Note : The FM position update at takeoff is inhibited when GPS PRIMARY is active.

FM POSITION

*.

~
b

BIAS

RADIO OR GPIRS
MIX IRS POSITION

GFC5-01-2220-005-A210AA

For each IRS, the FMGCs compare, the FM position with the IRS position. When this
difference exceeds a threshold (depending on the elapsed time since IRS alignment), the
“CHECK IRS (1, 2 or 3)/FM POSITION" message is displayed on the MCDUs (Refer to FCOM
4.03.30).

When the FWC detects an abnormal IRS drift, the ECAM triggers the FM/IR POSITION
DISAGREE message. (Refer to 3.02.34).

Bias

Each FMGC computes a vector from its MIX IRS position to the radio or GPIRS position.
This vector is called the “bias”. Each FMGC continuously updates its bias, if a radio
position, or a GPIRS position is available.

If an FMGC loses its radio/GPIRS position, it memorizes the bias and uses it to compute
the FM position, which equals the mix IRS position plus the bias.

Until the radio or the GPIRS position is restored, the bias does not change.

The crew can manually update the FM position. This also updates the bias.
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POSITION MONITOR

The crew may check the position computation using the “GPS MONITOR” or “POSITION

MONITOR” page.

GFC5-01-2220-006-A210AA

GPS MONITOR
GPS1 POSITION

POSITION MONITOR

43°40.4N/000° 17 .6E FMGEC1 4340.4N/00017.6E
TTRK uTCc GS 3IRS/DME /DME

342.3 10:37:42 310 FMGEc2 4340.4N/00017.6E
MERIT GPS ALT MODE/SAT 3IRS/DME /DME

100M 15000 NAV/6& rRADIO  4340.4N/00017.5E
GPS2 POSITION

43°40.4N/000° 17 . 6E MIx IrRS 4340.4N/00017.4E
TTRK uTC GS IRS1 IRSZ2 IRS3

342.3 10:37:42 310 NAV 0.4 NAV 0.2 NAV 0.4
MERIT GPS ALT MODE/SAT SEL

100M 15000 NAV/6& <FREEZE NAVAIDS>

FM POSITION (ONSIDE FMGC)
FM POSITION (OFFSIDE FMGC)

GPIRS OR RADIO POSITION (ONSIDE FMGC)

WHICHEVER IS USED FOR POSITION

MIX IRS POSITION (ONSIDE FMGC)

TAKEOFF UPDATE (GPS PRIMARY not active)

UPDATING

A takeoff update requires that the takeoff runway be part of the flight plan. This provides

the most accurate position update.

If the takeoff run starts at an intersection, enter a takeoff shift on the PERF TO page to refine

the takeoff update.

An accurate takeoff update ensures a precise aircraft position during departure.

GFC5-01-2220-006-B210AA

PERF TO PAGE

TAKE OFF
vi FLP RETR RWY
112 F=163 33R
VR SLT RETR TO SHIFT
145 S=196 Ml 900
va2 CLEAN FLAPS/THS
148 0=236 2/UP 3.4
TRANS ALT FLEX TO TEMP
4800 35°
THR RED/ACC ENG OUT ACC
2000/3000 2865
NEXT
PHASE>

IF THE TAKEOFF IS NOT
INITIATED FROM RUNWAY
THRESHOLD, TO SHIFT
SHOULD BE INSERTED TO
UPDATE THE POSITION.

ol (=] [w] [x] [=
s 3] (3] |B] |=

F-PLN A PAGE
(WITHOUT PREDICTIONS)

FROM AF5612 -
TIME SPD/ALT

LFBOL5R 0000 148/1490
H146 BRG145 3INM
TOU/08 —--- ——-/-Z--
6034 TRKO34 14

D0730 e e/ =
HUMZ 0O 21

CRESP I A
MUPA2D 24

DO432  ---- ——-/----
DEST TIME DIST EFOB
EDHI 0148 759 31

— TAKEOFF RUNWAY IN

THE FLIGHT PLAN.
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NAVIGATION MODES

The FMGS updates the FM position by using radio navaids, or GPS, if available. It can use
4 main, different, FM navigation modes to make this update. The decreasing priority order

is
— IRS-GPS
— IRS-DME/DME
— IRS-VOR/DME
— IRS only

During ILS approaches, the system performs a temporary lateral update, using one of the

following modes :
— IRS-GPS-LOC

— IRS-DME/DME-LOC
— IRS-VOR/DME-LOC

— IRS-LOC

EVALUATION OF POSITION ACCURACY

The FMGS continually computes an Estimated Position Error (EPE).
It is an estimate of how much the FM position has drifted, and is a function of the
navigation mode the system is using.

CURRENT EPE REMARK
NAV (RATE or THRESHOLD)
MODE
IRS/GPS v (FOM2 + 1002) in meters FOM = Figure of Merit of GPS
If above 0.28 NM, the GPS position
is rejected.
IRS/DME/DME Tends towards 0.28 NM EPE decreases from the initial value
to 0.28 NM.
IRS/VOR/DME 0.1 NM + 0.05 X DME DIST|EPE increases or decreases, as the
minimum : 0.28 NM distance between the a/c and the
VOR/DME.
IRS ONLY + 8 NM/h for the first 21 min. EPE increases continuously.
+ 2 NM/h after

Note : After an IRS alignment, or at takeoff, the EPE is set at 0.2 NM.
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The system displays the EPE to the crew, and compares it with the required navigation
performance (RNP).

— If the EPE does not exceed the appropriate criteria, accuracy is HIGH.

— If the EPE exceeds the appropriate criteria, accuracy is LOW.

The number displayed in the REQUIRED NAVIGATION PERFORMANCE (RNP) field is (in
decreasing order of priority) : The pilot-entered value, the database procedure value, or the
system’s default value. When a pilot enters a RNP that is larger than the published value,
one of the following messages is displayed : "PROCEDURE RNP IS XX.XX", or "AREA RNP
IS XX.XX". When this occurs, the crew should check the entered value, and modify it, if
necessary.

The RBNP value shall be in accordance with the specified RNP values of the
navigation/approach charts (if a RNP is specified).

This message is also displayed upon a flight area change, if the new required criteria
(defaulted value) is smaller than the displayed manually-entered value.

DEFAULT AREA RNP VALUES

EN ROUTE and OCEANIC 2 NM

TERMINAL and TAKEOFF 1 NM

GPS/LOC 0.3 NM
APPROACH OTHER CASES 0.5 NM

GFC5-01-2220-008-A120A4

When the position computation uses IRS/GPS mode, the EPE is always smaller than any
airworthiness required value. As a result, accuracy is HIGH and GPS is the primary means
of navigation. “GPS PRIMARY" is displayed on the PROG page, and temporarily on the ND.

EFIS ND
DES AF024
CRZ oPT REC MAX
ﬂas394TA5333 LMG/004° \ __________ FL390
249/16 o 1 93 NM
<REPORT VDEV=+ 390FT
UPDATE AT
BJ| ~C 1 ED
BRG /DIST
——e Jj——— .- To C b |
PREDICTIVE
<GPS GPS PRIMARY | [5R] -
REQUIRED ACCUR ESTIMATED
1.0NM HIGH 0.85 NM
A A A

REQUIRED ACCURACY ESTIMATED
POSITION  LEVEL POSITION
ACCURACY ERROR (EPE)

GPS PRIMARY

N A J

GPS PRIMARY MEAN OF NAVIGATION
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GFC5-01-2220-009-A200AA

When the GPS function is lost, a “GPS PRIMARY LOST” message is displayed on the ND
and MCDU scratchpads. The MCDU message can be cleared ; the ND message cannot.
During a non ILS approach, a triple click aural warning is also triggered.

When the GPS is lost, NAV accuracy does not immediately downgrade ; but only when the
EPE exceeds the required criteria.

EFIS ND MCDU PROG PAGE
\ DES AF024
GS394TAS388 LMG/004° CRz OPT REC MAX
[249/16 o . aw | | | - - FL390
<REPORT VDEV=+390FT
UPDATE AT
N
BRG /DIST
e e
PREDICTIVE
<GPS
REQUIRED ACCUR ESTIMATED
1.0NM LOW 1.-3NM
NAV ACCUR DOWNGRAD

ACCURACY LEVEL INFORMATION

Message appears on the ND
K [NAV_ACCUR DOWNGRAD | and on any MCDU page

CAUTION
“HIGH” or "LOW" indicates FM position accuracy, based upon estimated drift.
This is why the flight crew must periodically check position accuracy, when the GPS
function is lost.

When the GPS is manually deselected, the “GPS IS DESELECTED" message is displayed on
the MCDU, 80 NM before T/D or at approach phase transition.

FM/GPS POSITION DISAGREEMENT

The lower ECAM displays the “NAV FM/GPS POS DISAGREE" amber caution when the GPS
PRIMARY function is operative, and either of the FM positions deviate from GPS position
1 or 2 by more than ;

— 0.5 minutes of latitude ;

— 0.5 minutes of longitude, when the aircraft latitude is included between 0° and 45° ;
— 0.7 minutes of longitude, when the aircraft latitude is included between 45° and 60° ;
— 1 minute of longitude, when the aircraft latitude is included between 60° and 70°.
The master caution light comes on, and the single chime sounds. This amber caution is
inhibited during the takeoff phase.

Above 70° of latitude, a longitude difference does not trigger the alarm.
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PREDICTIVE GPS

The predictive GPS page is only operative with the Honeywell ADIRS equipment. All fields
are dashed with Litton ADIRS equipment.

The predictive GPS function predicts the availability of the GPS within £ 15 minutes of ETA
at destination, or at any waypoint entered by the crew.

= =

-
PREDICTIVE GPS
DEST ETA

L EDDF PRIMARY 1450
—15 —10 —5ETA +5 +10 +15

2L Y Y YY Y Y Y R
wPT ETA
AGN 1330 R

—15 —10 —SETA +5 +10 +15
Y Y N N N N N
DESELECTED SATELLITES

6 21

=
&

w w =
w

o
-3

,_
=

wl [&] [w] [~
B

L1

GFC5-01-2220-010-A10044

Predictions are displayed on the predictive GPS page at time intervals of 5 minutes (+15
and —15 minutes of ETA).

To access this page, press the 5L key of the PROG page.

This page also enables the deselection of up to 4 satellites at a time.
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RADIO NAVIGATION TUNING

Radio navaids are tuned for two different purposes : display and computation.

Tuning for display may be performed in three different ways :

— automatic tuning (FMGC software)

— manual tuning through the MCDU RAD NAV page

— manual tuning through the Radio Management Panel (RMP) if both FMGCs or both
MCDUs fail.

The FMGS automatically tunes the radio navaids for the computation of radio position.

Note : The manual selection of a VOR or VOR/DME may prevent the FMGS from tuning a
VOR/DME automatically to compute position. If so, the relevant MCDU will display
“TUNE BBB FFEFF” (BBB = ident, FFFFF = frequency).

ARCHITECTURE

T
I

GFC5-01-2220-011-A001A4A

— In dual mode and independent mode each FMGC tunes the navaids on its side of the
console (one VOR, 5 DMEs, one ILS/MLS, and one ADF) simultaneously. In these modes,
the pilot can also tune the VOR (and associated DME), ILS, and ADF manually.

— In single mode, the valid FMGC will tune both side navaids. The pilot can also use the
RAD NAV page to tune both VORs, both ADFs and the ILS manually.

Manual tuning has priority over autotuning.

Note : If one radio receiver fails, both FMGCs use the operative radio receiver to compute
the aircraft position.
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VOR

Each FMGC may tune one VOR only (manual or automatic).
Autotuning obeys the following priorities for tuning the VOR :

1. The navaid specified for the approach

2. The navaid to be used for computing present radio position
3. For displays purposes

— A navaid specified for the active leg
— The "to” waypoint (TO WPT) if it is a navaid

— The "from” waypoint (FROM WPT) if it is a navaid
— A waypoint farther along the flight path if it is a navaid
— The navaid closest to the aircraft's present position

The scratchpad displays "SPECIFIC VOR-D UNAVAIL" if the VOR or VOR/DME required for

tuning has been deselected.

Note : If the manual selection of a VOR does not maich the VOR requested for autotuning,

the relevant MCDU will display : “TUNE BBB CRS XXX"

(BBB = ident of the requested VOR) ; (XXX = course of the requested VOR}

DME

Each FMGC automatically uses its five DMEs as follows :
— One DME for display. It may be manually tuned or autotuned.

— Two DMEs in DME/DME mode for calculating the aircraft's radio position. The FMGC
autotunes these as a function of their best accuracy. The flight crew receives no
indication that this process is going on.

— One DME autotuned for radio position. This occurs in the VOR/DME mode whenever
DME/DME is not available and the conditions for a VOR/DME update are met. In this
case, the VOR/DME used for display is identical to the VOR/DME navaid used for the
computation of radio position.

— One DME linked to ILS/DME.

ADF

The FMGC autotunes one ADF in any area if the TO or FROM waypoint is an NDB, or in
approach when the flight plan specifies an NDB approach and a fix in the approach is the
“TO" waypoint. The scratchpad displays “SPECIFIC NDB UNAVAIL" if the NDB required for
autotuning has been deselected.

ILS/MLS (ILS)

Each FMGC autotunes one ILS frequency :
— In PREFLIGHT or TAKEQOFF phase, when the takeoff runway has an associated ILS/MLS.
— In CLIMB-CRUISE-DESCENT, APPROACH, or GO AROUND phase, when the type of

approach in the flight plan is ILS/MLS.

— When the direct distance to destination is less than 300 NM.
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R

The scratchpad displays “RWY/ILS MISMATCH", when the pilot has manually tuned the
ILS, and the entered frequency does not match the ILS or LOC IDENT/FREQ requested for
autotuning.

The crew is not allowed simultaneously to tune an ILS and a MLS.

SELECTION OF NAVAIDS ON MCDU PAGES

GFC5-01-2220-013-A001A4A

GFC5-01-2220-013-BO01AA

The MCDU displays navaids tuned by the FMGC on the following two pages :
— RADIO NAV page.
— SELECTED NAVAIDS page.
- RADIO NAV page :
Shows which navaids have been automatically or manually tuned for display purposes.

RADIO NAV

VOR1/FREQ FREQ/VOR2

(] STU/128.50 115.70/TGO 0”]
CRS CRS

(EN] o075 c 1|
ILS/FREQ

EN C 1asc 1 }]
CRS

e
ADF1/FREQ FREQ/ADF2

TOE/415.00 C a/c 2

«ADF1 BFO

- SELECTED NAVAIDS page :
Lists the navaids being tuned by the onside FMGC. No navaids can be modified on this
page. The pilot may deselect as many as six unreliable navaids for the whole flight (using
1R key).

FROM POSITION
MONITOR PAGE

VOR/DME/TACAN TUNED vouSEREC TR ML, e LECTION
BY ONSIDE FM FOR DISPLAY — [0 | <FRz  115.20 €9 | () ~e— DESELECTIO
VOR /DME OF NAVAIDS
NAVAIDS AUTOTUNED _ I <NIz o o115.10
FOR RADIO POSITION <1'(L)Z 115 .40
ILS TUNED FOR DISPLAY —m=[@) | <TBN _10%.30
AND LOC UPDATE sore T - IF GPS
‘ — INSTALLED
<RETURN
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ALIGNMENT OF INERTIAL REFERENCE SYSTEM

GFC5-01-2220-014-A215A4A

FEIEIEIEIE

The preferred way of initializing the ADIRS is to use the GPS position, because this does
not require any pilot intervention. Less than 1 minute after setting the ADIRS to NAV, the
INIT page displays the GPS position without displaying the ALIGN IRS prompt.

If the pilot enters a CO RTE or FROM/TO, the INIT page displays the departure airport
reference-point coordinates, and the ALIGN IRS prompt appears. If this prompt key is not
pressed, the ADIRS is initialized to the GPS position at the end of the alignment time.
At any time during the alignment, the pilot can manually adjust the coordinates displayed
on the INIT page. The ALIGN IRS prompt reappears.

If the ALIGN IRS prompt key is pressed, the coordinates displayed on the INIT page are sent
to the ADIRS for initialization. This is the alternate method for ADIRS initialization, when the
GPS position is not available.

A normal alignment takes between 5 and 10 minutes (depending on the local latitude). At
latitudes between 73° and 82° (North or South), the alignment takes about 17 minutes. The
ADIRS cannot be aligned beyond 82° (North or South).

A fast alignment takes about 30 seconds, and it is used for improving the ADIRS initial
position accuracy, when time is limited.

INIT <«
CO RTE FROM/TO
20441 LSGG/LGAT
ALTN/CO RTE —
FLT NBR —_
IT5912 IRS INIT>
—_
COST INDEX —_
540 [5R]
CRZ FL/TEMP WIND> | =
FL290 /-4=z2° TROPO | [6R]
36090
N
IRS INIT PRESSING THIS KEY
ALIGN IRS- | (I)-=BROADCASTS THE COORDINATES
s | LAT LONG —_
LA N 007° 25058 TO IRS IN ALIGN PROCESS.
s | s |
e | e |
—_ —_
—_ —_
<RETURN (&r]

Note : If the “IRS IN ALIGN” memo flashes during the alignment, this indicates that :

- It has detected excessive motion (it automatically restarts the alignment), or

- It has detected a mismatch between the position the MCDU has sent to the IRS,
and the last memorized IRS position, or

- It has detected a mismatch between the GPS position and the pilot-entered
position, or

- It has detected a mismatch between the pilot-entered latitude (which is sent by
the MCDU to the IRS) or the GPS latitude and the latitude the IRS has computed
during the alignment.
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IR IN ATT MODE : HDG SET

When one IRS at least is in ATT mode, the pilot must set and periodically update the
heading to have an attitude information. The entry is performed on the MCDU IRS
MONITOR page.

FROM DATA INDEX PAGE

; IRS MONITOR
a <IRS1 EXCESS MOTION
¥ ALIGN TTN 10
" <IRS2
p ALIGN TTN 7
L <IRS3 ENTER HEADING
ATT
X
: SET _HDG PROMPT DISPLAYED IN
< CASE OF IR HDG INIT
S
w
o

AVERAGE DRIFT COMPUTATION

The FMGC computes an average drift on the ground at the end of the flight for each IR. This
drift is then displayed on the IRS page.

The drift is the difference between the IR position at landing and the geographic landing
position (destination runway threshold plus a shift of 400 m).

FROM DATA INDEX
PAGE

IRS MONITOR
DRIFT AT LFPO33L

0| <IRS1 R
NAV DRIFT 1-0 NM/H

= <I:\[I§\SIZ DRIFT 1.8 NM/H = AVERAGE DRIFT
<IRS3 OF EACH IR
NAV DRIFT 1.6 NM/H

,_
=
5

,_
v
Ed

o] [u]l [=] [w] [x] [2
o

e

GFC5-01-2220-015-BO01AA

The FMGC then computes the time since last alignement.
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POLAR NAVIGATION

The IRS can provide the MAG HEADING between latitudes of 82°30N and 60°30S, except
in the vicinity of the North magnetic pole.

The FMGC computes the aircraft position within the polar area, even at the North Pole, by
using the MIX IRS position.

Note : The IRS may be aligned up to latitude 73°, without using any specific procedure.
Between 73° and 82° (North or South), the required alignment time is longer.
Beyond 82° North or South, no ADIRS alignment is possible.

GFC5-01-2220-016-A112A4A

As a general rule, the MCDU displays all parameters referenced to North, depending on the
position of the NORTH REF pushbutton.

To ensure the SAFEST and most FLEXIBLE operation, a MAG/TRUE NORTH REF pushbutton
is available. The EFIS ND, MCDU, and ECAM provide the pilot with various messages that
indicate the reference, which is applicable to the flight area where the aircraft is located.
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| FLIGHT PLANNING |

For flight planning, the pilot inserts the following into the FMGS via the MCDU :

— the intended lateral trajectory (lateral flight plan)

— the intended vertical trajectory, which is a speed and altitude profile (vertical flight plan)
The system must have this information in order to compute performance and guidance
commands.

GENERAL

The FMGS can contain two different flight plans :
— the ACTIVE flight plan, which is the basis for :
- lateral and vertical guidance
- MCDU and ND display
- radio navigation autotuning
- performance predictions
- fuel planning
— the SECONDARY flight plan which the pilot may use :
- to prepare and store a second departure procedure before takeoff
- to plan a diversion
- to prepare the next flight leg
- to compare predictions or evaluations
Each flight plan is composed of the same elements :
— the primary flight plan, from origin to destination and missed approach
— the alternate flight plan, from destination to alternate destination
The pilot enters the flight plan in either of two ways :
— automatically by selecting a company route. Such a selection will call all the elements
of the route out of the database.
— manually by selecting an ORIGIN/DEST pair, and then selecting all successive
waypoints, procedures, and vertical constraints on the MCDU.
The pilot may then modify the flight plan on the ground or in flight, by making lateral and
vertical revisions.
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LATERAL FLIGHT PLAN

The lateral flight plan includes the following elements :
— Departure
- Takeoff runway
- SID
- En route transition
— En route
- En route waypoints and airways
— Arrival
- En route transition
- STARs/VIAs
- Landing runway with selected approach
- Missed approach
— Alternate flight plan
These elements are defined by waypoints and legs between the waypoints.

D359E

DO74T

INTCPT MISSED APPROACH
MEL
EN 4000 -~ —°
ROUTE
DEPARTURE

GFC5-01-2220-018-A001A4A
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The FMGC strings the legs in sequence automatically.

The flight plan has a discontinuity if any two waypoints do not have a leg defined between
them.

The computer assumes that the aircraft will fly a direct leg between the two waypoints that
define the discontinuity.

Note : When the aircraft enters a flight plan discontinuity, the NAV mode automatically
switches to the HDG (TRK) mode.

The FMGS automatically strings additional types of legs when departure or arrival
procedures (SID-STAR-TRANS) are defined. Some of these legs are specific legs, such as:
— DME arc leg

— holding pattern to a fix or reverse turn

— course-to-fix leg

— heading leg

— MANUAL leg

The pilot cannot create these types of legs : they are part of the stored departure/arrival
procedures he has selected.

The pilot can create only direct legs between manually defined geographic points (navaids,
airports, waypoints).

Note : The departure and arrival procedures are defined in the database to minimize the
amount of memory required. They are divided as follows :
DEPARTURE = SID + EN ROUTE TRANSITION
ARRIVAL = APPR VIA + STAR + EN ROUTE TRANSITION
The SID is the central common part of the departure procedure, as the STAR is of
the arrival procedure. En route transitions (TRANS)} are the various possible
trajectories defined between the last point of the SID and the first en route
waypoints and between the last en route waypoint and the first fix of the STAR.
"APPR VIAs” are the possible trajectories defined between the last point of the
STAR and the first point of the approach.
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SID TRANS

T
DEPARTURE

STAR

ARRIVAL

GFC5-01-2220-020-A001A4A

-7 MISSED APPROACH

MANUAL LEGS

A MANUAL leg stays on a constant course, TRK or HDG and has no termination point. You
cannot insert it into a flight plan manually (except using the DIRTO RADIAL OUT function,
refer to 4.03.20) : it is part of a given procedure such as a SID or a STAR. When the aircraft
is flying a MANUAL leg, the NAV mode remains engaged and predictions assume that the
aircraft will fly a direct leg from its present position to the next waypoint (DIR TO). When
the aircraft is cleared to fly to the next waypoint of the flight plan, the pilot performs a DIR
TO.

Note : — In NAV mode a MANUAL leg is sequenced only by performing a DIR TO.

ARPT33R 1245 1200 s.Ti;

— The use of the descent mode (DES) on a MANUAL leg is not recommended.

- e

= FROM AF5612 >

PN utc SPD/ALT

=4 ABC 1014 235 /2000

GIJ SID1 BRG137 33NM

o DEF12z 1020 235/ 6000

S SID1  TRK122

It MANUAL

E ———F-PLN DISCONTINUITY-—
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LATERAL REVISIONS

There are two types of lateral revisions ;

— lateral revisions that have an immediate effect on the active flight plan
- The pilot inserts, deletes, or changes an individual waypoint on the flight plan page.
- The pilot creates a direct leg (DIR TO) from his present position to a selected waypoint.

— lateral revisions that lead to a temporary flight plan (TMPY) before they take effect. For
these, you can select, delete, or modify waypoints that belong to an airway or to a
procedure (SID, STAR, HOLD, TAKEOFF or LANDING RWY). This modification is made on
specific “LAT REV” pages from the flight plan page.

Possible revisions are :

- Insert or modify departure procedure.

- Insert or modify arrival procedure.

- Insert a waypoint.

- Change the destination.

- Insert an airway.

- Insert an offset.

- Insert a holding pattern.

- Select or enable an alternate flight plan.

- FIX information.

TEMPORARY FLIGHT PLAN

The purpose of the temporary flight plan is to allow the pilot to check a revision on the
MCDU and EFIS ND before he inserts the changes into the active flight plan. It is a copy
of the active flight plan that has been changed according to the pilot revision. While it is
displayed the aircraft will continue to follow the original active flight plan.

No predictions are computed or displayed on the pages of the temporary flight plan.

For details, refer to 4.04.10 (TEMPORARY F-PLN).

DAH MSN 0644



AUTO FLIGHT 1.22.20 P 22

Tl gl Ag sl
AIR ALGERIE FLIGHT MANAGEMENT SEQ 001 | REV 06

FLIGHT CREW OPERATING MANUAL

VERTICAL FLIGHT PLAN

The vertical flight plan is divided into the following flight phases.
Preflight - Takeoff - Climb - Cruise - Descent — Approach - Go Around - Done.
All but preflight and done are associated with speed and altitude profiles.

STEP CLIMB T/D

SPD LIMIT

| ALT
!
! gpp|CONSTRAINTS

SPD LIMIT
1

ALT

SPD CONSTRAINTS

|
[
|
|
[
|
: DECELERATE
|

| |
[ |
| |
| [

| |
TAKE OFFI CLIMB CRUISE DESCENT IAPPROACHI GO AROUND
- - - - -

GFC5-01-2220-022-A001AA

Each phase has an assigned profile of target speeds. For each phase the FMGS computes
an optimum (ECON) speed as a function of the strategic parameters (Cl, CRZ FL, ZFW,
ZFWCG, block FUEL, wind and temperatures) and performance criteria.

ECON speed is the basis of the managed speed profile.

The ECON speed can be modified by presetting a speed or Mach number on the MCDU
(PERF page) for the next phase, or by selecting on the FCU a speed or a Mach number for
the active phase, or by inserting speed constraints or speed limits on the MCDU vertical
revision (VERT REV) page.

The vertical flight plan includes vertical constraints (altitude, speed, time) that may be
stored in the data base or entered manually by the crew through vertical revision pages.
The crew may also define step climbs or step descents for cruise purposes. If the crew
plans to climb to a higher flight level or descend to a lower level, it can use a vertical
revision at any waypoint to insert the new level.

When all the vertical data have been defined, the FMGC computes the vertical profile and
the managed speed/Mach profile from takeoff to landing.

For details, refer to 4.03.20 (vertical revision pages).
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The performance function includes optimization and predictions.

OPTIMIZATION

GFC5-01-2220-023-A001AB

The FMGC minimizes cost by optimizing speed. The optimization function computes the
following items :

— takeoff, approach, and go-around speeds (F, S, Green Dot, VAPP)

— an optimum target speed for CLB and DES phases (ECON CLB/DES SPD)

— an optimum target Mach number for CRZ phase (CRZ MACH)

— an optimum FL, for information purposes

— an optimum descent profile from CRZ FL down to the destination airport.

These items depend on the data the pilot inserts during lateral and vertical flight planning
and revision procedures.

Most are displayed on the PERF pages associated with the appropriate flight phases.

Takeoff, approach and go-around speeds

The FMGC computes takeoff speeds (F S, Green Dot) during the preflight and takeoff
phases, using the performance model in the database and the takeoff weight.

The pilot has to insert V1, VR, and V2 in the PERF TO page manually.

The FMGC uses the performance model and either the predicted landing weight or the
current gross weight at transition to the approach phase to compute approach speeds
(VLS, VAPP, F, S, Green Dot). On the PERF APPR page, the selected LDG CONF determines
the applicable VLS and VAPP, the latter being updated by the WIND correction that the pilot
enters on the same page.

The FMGC uses the performance model and gross weight to compute go-around speeds
(F S, Green Dot).

DEST APPR
QNH FLP RETR FINAL

1015 F=187 ~4VOR3I3R R} —
TEMP SLT RETR MDA

L S=230 —4— 640 | T
MAG WIND CLEAN

L 1°/C 1 0=267 -«——{}— | APPROACH
TRANS ALT LDG CONF

4000 CONF3 % SPEEDS
VAPP VLS

135 145 FULL
PREV NEXT

<PHASE PHASE>

PERF APPROACH PAGE
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Optimum target speed for CLB or DES phase

The FMGC computes optimum speeds as functions of :

— the gross weight (GW)

— the cost index (Cl)
— the cruise flight level (CRZ FL)
— the wind and temperature models

— the performance factor

When there is no time or speed constraint/limit, ECON SPEED is the optimum speed for the
selected cost index. It refers to fuel and time cost and not directly to fuel saving.

FM calculates ECON CLB speed before the climb phase begins, and this speed cannot be

ECON DES speed is used to compute the optimum descent profile and the associated top

The pilot can preselect the climb speed as long as the CLB phase is not active, by inserting

ACT MODE
SELECTED
cr

50
MANAGED

k250/.77
PRESEL
220/-58

PREV
<PHASE

cLB

]

=

b

NEXT
PHASE>

w] [s] [w] [m
5

R

R  changed during the climb phase itself.

R

R  of descent (T/D).

R  Preset target speed for CLB phase

R

R a speed in the PRESEL field :
z [ cLB
5 MANAGED
i 5I\c')IANAGED
] = N
E *C 1 =)
<
. <PHASE PHASE>
© 220

R

R

R  pressing the 3L key.

R  Preset target speed/Mach for DES phase

R

R inserting a speed and/or Mach in the MANAGED field.

R

R

The active mode field changes from MANAGED to SELECTED, and the FM will use the
entered speed for climb predictions computation. The pilot can revert to managed mode by

The pilot can change the speed and/or Mach as long as the DES phase is not active by

Although the entered speed is choosen by the pilot, the FMGS uses it to compute the
descent profile and top of descent. It is therefore part of the managed descent profile.
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R
b ( DES DES
3 MA;AGEEE 0782 eEsT ?Z? MA;AGEEE 0789 eEsT ?2?
E 581 581
? =[] -7os273 =) —=(3] .80/300
N =
é PREV NEXT PREV NEXT
~ <PHASE PHASE> <PHASE PHASE>
© -80/300
R The pilot can revert to the optimum speed/Mach by clearing the field 3L.
Optimum target Mach number in cruise
FM computes ECON CRZ MACH as the optimum speed and updates it continually, taking
into account :
— current weather conditions
— modifications to the flight plan.
Note : Below FL 250 the FMGS calculates ECON CRZ SPD instead of ECON CRZ MACH.
Optimum flight level in cruise
The optimum flight level is the flight level at which the aircraft incurs the lowest cost for
a given flight plan, cost index, and gross weight (assuming a 15 minute minimum cruise
flight level at that altitude). FM updates it continuously during the cruise phase, and
displays it on the PROG page. The PROG page displays dashes for this quantity :
— at least 15 NM before the top of descent
— when the system detects an engine-out condition
— when DES phase is activated.
OPTIMUM
ECON FL IF GPS
CRZMACH | INSTALLED
( CRZ CRZ‘AI102
= SEI;ECTED 1215 8.4 FL290 FL350 FL390
é 5|\1:|2NAGED < REPORT
E e *t G/:| s
$ DES CABIN RATE RENEL e ]
—300FT/MN PREDICTIVE
§ STEP ALTS> < GPS GPS PRIMARY ~—
b <APPR PHASE PHASE> Re aenm ThTen T e aam
E PERF CRZ PAGE PROG CRZ PAGE
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COST INDEX

Cl is the ratio flight time cost (CT) to fuel cost (CF).

Cl = CT/CF KG/MIN or 100 LB/H

The cost index is used to compute the best economic speed and Mach to be flown

considering the ratio between the cost of the flight time and the cost of the fuel.

Cl=0 corresponds to minimum fuel consumption {(max range)

Cl = 999 corresponds to minimum time

For Cl = LRC refer to table volume 4 section 4.05.50

It is recommended to modify the Cl in flight :

- In case a fuel problem is encountered, CI = 0 may be selected ; the ECON SPD profile
is then computed to ensure minimum fuel consumption.

- In case the aircraft is behind its schedule, CI = 999 may be selected. The ECON SPD
profile is then computed to ensure minimum time.

Optimum step point

Only one optimum step point may be computed from the current cruise FL to a higher
cruise FL. After insertion, the optimum step point is fixed and no longer updated.

The step altitude, time and fuel savings are provided before the insertion of an optimum
step climb point on the STEP ALTS page.

Optimum descent profile
Refer to 4.02.30
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PREDICTIONS

v = e = e v s @ e w [ w e v

The FMGC computes predictions for the primary flight plan and the secondary flight plan
and displays them on the Multipurpose Control and Display Units (MCDUs) and on the
Navigation Display (ND) of the Electronic Flight Instrument System (EFIS). The
computations use the current state of the aircraft (GW, CG, position, altitude, speed,
engaged mode of the autopilot or flight director, time, wind, temperature) for the active
flight plan.

PREDICTIONS FOR THE PRIMARY FLIGHT PLAN

The predictions displayed on the MCDU assume that the FMGS will guide the aircraft along

the preplanned lateral and vertical flight plans. The predictions displayed on the ND assume

that the aircraft will continue to operate in the modes (selected or managed) that are

currently active.

As long as the aircraft is flying the flight plan under managed guidance, the predictions on

the MCDU will match those on the ND.

If the pilot does not fly the flight plan, the MCDU predictions assume that :

— The pilot will fly back toward the flight-planned route.

— The pilot will immediately resume flying the FMGC-managed modes.

If the pilot does not fly the managed speed profile, the MCDU predictions assume that he

will maintain the selected speed until he reaches :

— In the climb or descent phase, the next speed limit or speed constraint if any, or next
phase,

— In cruise, the top of descent.

Then, the predictions assume that the pilot will revert to managed speed.

UPDATE OF PREDICTIONS

The FMGCs recompute the predictions, whenever there is a modification to the :
— Lateral flight plan

— Vertical flight plan

— Forecast atmospheric conditions entered by the crew

— Cost index

— Speed control (managed/selected)

Note : During recomputation, prediction fields on the MCDU pages display dashes.

WINDS USED FOR PREDICTIONS

See VERTICAL FUNCTIONS in the FMGS Pilot’s Guide (04.04.20).
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EFIS ND PREDICTIONS

Refer to FLIGHT MANAGEMENT PRINCIPLES, 4.02.20.
MCDU PREDICTIONS

Refer to FLIGHT MANAGEMENT PRINCIPLES, 4.02.20.
OTHER COMPUTATIONS

Engine-out case

The FMGS computes an engine-out target speed for each flight phase.

It computes an engine-out maximum altitude (EO MAX ALT) at long-range cruise speed,
and displays it on the PROG page.

The new speed target becomes green dot in climb phase or EO CRZ SPD in level flight.
The system computes the flight plan predictions down to the primary destination assuming
that the cruise phase is at the lower of CRZ FL or EO MAX ALT.

For the engine out obstacle strategy the system computes a drift down altitude for level
of with green dot speed.

Fuel Planning

After the F-PLN, CRZ FL, Cl, ZFW, ZFWCG insertion, the FMGC may compute on crew
request the minimum fuel to meet the requirements of the flight taking into account a
predetermined fuel policy (Navigation Database).

Fuel predictions are automatically performed after the F-PLN, CRZ FL, ZFW insertion. The
FMGC has to know the FOB either inserted by the crew (BLOCK FUEL) or computed by the
system.

Equi-time point (ETP)
The ETP is a pseudo waypoint along the lateral flight plan at which the time to reach 2
reference waypoints is the same, taking distance and winds into account.

Time Marker
This pseudo waypoint may be created for display on MCDU/ND.

Recommended maximum altitude (REC MAX)

The recommended maximum altitude is the lowest of :

— maximum altitude the aircraft can reach with a 0.3 g buffet margin

— maximum altitude the aircraft can fly in level flight at MAX CRZ rating

— maximum altitude the aircraft can maintain a V/S of 300 feet/minute at MAX CLB thrust

— maximum altitude the aircraft can fly at a speed higher than Green Dot speed and lower
than VMO/MMO

— maximum altitude the aircraft is certified (FL 410)

The REC MAX altitude is displayed on the PROG page.

A maximum altitude using a 0.2 g buffet margin is also computed. It is not displayed, but

the system uses it to limit CRZ ALT entry.
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Predictions for alternates
Predictions for alternates are displayed on the ALTERNATES page.

p: ALTERNATES For LGAT

S ALTN co RTE

o LGTS 1907

< 1987 TRK EXTRA DIST

> LGTS 325° 0.9 161
2ABS

? «LGRP 113° 0.7 230

< 7113

~ «LGKR 298 o.8 197

o~ 2828

- «LGTR 305° o.5 =257

o

"~ <RETURN

b T

o

They are based on :
— A default cruise FL equal to 220 if the airway distance is less than 200 NM.
otherwise FL 310.
— Simplified wind/temperature models based on crew entries :
— ALTN CRZ wind as entered in the primary DESCENT WIND page.
— Wind/temperature at primary destination (APPR page).
A zero wind and/or zero ISA deviation is assumed by default if there is no crew entry.
— Initial aircraft weight equal to landing weight at primary destination.
— A track equal to mean track between active primary and alternative destination.
— A constant delta ISA and a constant cruise wind.
— Cost index = 0 (minimum fuel)

Note : — No step can be inserted in an alternate flight plan.

— No predictions are displayed for the selected alternate on flight plan pages, but
the pilot can read ALTN trip fuel and time on the INIT B page before engine start,
and estimated time and estimated fuel on board at alternate on the FUEL PRED
page after engine start.

Predictions for secondary flight plan

Predictions are provided on the SEC F-PLN, SEC INIT and SEC PERF pages as for the active
primary flight plan.

However the predictions are provided for the SEC F-PLN on the condition that the primary
and secondary flight plan have their active leg common (same TO WPT).
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Predictions for fuel

Up to eight fuel policy records may be specified in the navigation database.
If a specific data is not provided in the database fuel policy, the value is the default value

given here after :

PARAMETERS DEFAULT VALUES
RTE RSV (percentage of route reserve) 5 %
RSV MIN {minimum value of route reserve) 0 kg
RSV MAX {maximum value of route reserve) 25.600 kg
RSV FLT (reserve remains computed in flight) yes
RSV ALTN (reserve is computed with alternate trip fuel) no
FINAL TIME (time for final holding pattern) 30 min
FINAL FIX (Fuel burnt in the final holding pattern) 0 kg
FINAL ALT (altitude of the final holding pattern) 1 500 ft AGL
TAXI (fuel for taxi) 600 kg
FINAL DEST (final holding pattemn is flown at ALTN) ALTN

Furthermore RTE RSV, FINAL TIME and TAXI may be modified on the MCDU through the

INIT B or FUEL PRED pages.

RETURN-TO-TRAJECTORY ASSUMPTIONS

If the aircraft is not on the lateral flight plan, the FMGC assumes (for prediction) that it will
return immediately to the active lateral leg with a 45° convergence angle or that it will fly
direct or the “TO" waypoint whenever the required convergence angle is greater than 45°.

GFC5-01-2220-030-A001AA

ASSUMPTION
FOR PREDICTION

If the pilot flies outside the planned flight plan, predictions are still available, but they
assume an immediate return to the flight plan.
For other computations, (Refer to FCOM 4 .02.20).
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IDLE/PERF FACTORS

MCDU fuel predictions can be corrected to match the actual aircraft fuel consumption.
This is done, on ground only, by modifying the IDLE/PERF factor.

IDLE FACTOR

IDLE and PERF factors use the same principle.
The PERF factor is mainly used for prediction during cruise phase, the IDLE factor is
dedicated to the FM descent segment.
The aim of the IDLE factor is to adjust the FM descent predictions, in particular the position
of the Top Of Descent (TOD), with the actual engine idle thrust used during descent.

A positive IDLE FACTOR gives an earlier top of descent (shallower path).
A negative IDLE FACTOR delays the top of descent (steeper path).

EFFECT OF IDLE FACTOR ON DESCENT LENGTH

10
8
o« 6
= g 4
= (8]
5 =2
T w 0
2 = 2 GW = 170t FL410
R -4 ISA CG = 30%
N 6 7 DESCENT 0.30/300Kt
< 5 SL 250Kt/10000ft
; / o1sT (e —— T [ T
s -10 ——t —L+ 1
5 -5 -0 -5 0 5 10 15 20 25 30 35
Example :

IDLE factor + 4 increases the computed descent of 12 NM.

40
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PERF FACTOR

The performance factor is a positive or negative percentage that is used to correct the
predicted fuel flow, used for fuel prediction computation within the FMGS. This parameter
is necessary when the aircraft's performance differs from the performance model stored in
the FMGS database.

This difference can be due to one or both of the following cases :

1. The FMS contains a performance database, used to compute the predictions and the
performance data. Due to the numerous possible aircraft configurations, the same
performance database is sometimes used for aircraft with slightly different behaviors. In
these cases, a PERF factor is entered to correct the computations performed with a
database not exactly tailored for the given configuration. As a result, the aircraft or
engine type identification on the MCDU's A/C. STATUS page may not correspond to that
of the actual aircraft.

2. Since the actual aircraft drag and engine performance deviate from the nominal model
due to the aircraft's age, airline Flight Operations will periodically apply a correction
factor to adapt fuel predictions to actual fuel consumption.

The PERF factor modifies the predicted fuel flow, according to the following formula :

FFpred = FFmodel (1 + PERF FACT/100)

FFpred is the FF used for prediction.

FFmodel is the FF from the aero-engine model.

This correction is applied throughout the flight, and modifies the performance predictions

and the ECON speed or Mach. For example : Entering a PERF factor of + 1.5 means that

Flight Operations have evaluated the aircraft fuel deviation as 1.5 %, compared to the basic

performance model (0.0).

Procedure to modify the PERF factor (on ground only) :

On the aircraft status page :

— ENTER "ARM” in the CHG CODE line’s [5L] brackets.

— WRITE the new IDLE/PERF factors.

— INSERT, using the [6L] key.

A manually-entered IDLE/PERF factor is displayed in large blue fonts. Changing an
IDLE/PERF factor is usually the responsibility of maintenance, or Flight Operations.
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PERF Factor to be used on FMS2 at delivery, depending on the engine type :
A330-201 CF6-80E1A2 : — 1.0 %

A330-202 CF6-80E1A4 : — 1.0 %

A330-203 CF6-80E1A3: -1 %

A330-223 PW4168A : — 1.0 %

A330-243 TRENT772B-60 : — 1.0 %

A330-301 CF6—80E1A2 : 0.0 %

A330-302 CF6—-80E1A4 : 0.0 %

A330-303 CF6—80E1A3 : 0.0 %

A330-321 PW4164 : 0.0 %

A330-322 PW4168 : 0.0 %

A330-323 PW4168A : 0.0 %

A330-324 PW4173: 0.0 %

A330-341 TRENT768-60 : 0.0 %

A330-342 TRENT772-60 “Old Hardware"* : 0.0 %

A330-342 TRENT772-60 “New Hardware™ : — 2.0 %

A330-343 TRENT772B-60 : — 2.0 %

* “Old Hardware” : Before ESN 41054 ; “New Hardware” : since ESN 41054.

All these numbers assume that : The aircraft is brand-new, anti-ice is off, air conditioning
is on economic, and the conservative Fuel Lower Heating Value (FLHV) is 18400 btu/lb.
When an aircraft pages, fuel consumption degradation will be measured to determine the
so-called “monitored fuel factor”. This factor corresponds to the deviation of the aircraft's
actual fuel consumption from the nominal model. Generally, the FLHV that is used during
fuel factor monitoring is higher than the FMS value. In order not to penalize FMS
predictions, it is necessary to correct the “monitored fuel factor”. For example, add — 1%
to the “monitored fuel factor”, when an FLHV of 18590 btu/Ib is used. Once this factor is
established by the airline, it should be arithmetically-added to the above-noted performance
factor.

v = e v R w e v

Note : — At delivery, ENTER the Performance factor (given in the table above} directly in
the MCDU (no correction factor is needed).

— When replacing an FMS legacy by an FMS2, on any given aircraft model, the
performance model that is stored in the FMSZ2 may be different from the one that
was previously stored in the FMS legacy. As a result, DISREGARD the
performance factor previously entered in the MCDU. ADD the “monitored fuel
factor” (when available} to the performance factor (given above), and ENTER the
resulting factor in the MCDU.
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‘ MANAGEMENT OF THE DISPLAYS

The flight management system displays navigation, performance and guidance information
on:

— the Mutipurpose Control and Display Unit (MCDUs)

— the Navigation Display (ND) of the Electronic Flight Instrument System (EFIS)

— the Primary Flight Display (PFD) of the EFIS.

MCDU DISPLAY

The MCDUs display :

— Position and accuracy information

— Tuned navaids

— Lateral and vertical flight plans (waypoints, pseudo waypoints, constraints)

— Predictions (SPD, TIME, ALT, WIND)

— Fuel predictions and fuel management information (estimated fuel on board, extra fuel)
— Performance data.

FROM AI01 -
: TOPOA TIME SPD/ALT
z LSGG23 0000 148/ 1365
g TOP9A BRG228° &NM
S PAS 0003 210/%5500
Y HOLD L TRK228° 12
b 7000 0oos '/ 7000
o CSPD1 o
o CLIM] 000s 210/ 7000
3 TOP9A 5
o~ D136E 0007 *230/*FL90
i DEST TIME DIST EFOB
o LGAT33R 0ozZz20 990 8.4
! ™~
[l
o
It F-PLN page
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EFIS PRIMARY FLIGHT DISPLAY (PFD)
Flight Management generates the following information :
— Armed and engaged modes on the Flight Mode Annunciator (FMA)
— FMGS guidance targets (SPD, ALT, HDG)
— Vertical deviation from descent profile
— Messages
— Navigation information
AP-FD AP-FD APPROACH
AUTOTHRUST VERTICAL LATERAL CAPABILITIES
MODES MODES MODES DH/MDA
AP,FD,A/THR
ENGAGEMENT
STATUS
4

GFC5-01-2220-034-A001A4A

DES NAV
SPEED ‘ 6/S ‘ Loc | CAT 2 AP FLIGHT MODE
1FD2 ANNUNCIATOR
MESSAGES— = SET MANAGED SPEED DH o | A/THR
x_, % ﬂ 3000
20— 2 Aj [ VERTICAL DEVIATION
180 = = 9= FROM DES PROFILE
TARGET ] 10 ]
SPEED 166—<] I
: q [
TF T T ]
140 4
10
TBN |
109.30 T LEA
saw | 3 3 FLIGHT DIRECTOR

Note : For more details concerning EFIS PFD refer to 1-31 chapter.
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EFIS NAVIGATION DISPLAY (ND)

Flight Management (FM) generates the following information :

— aircraft position

— flight plans (active, secondary, temporary, and dashed)

— lateral deviation from primary flight plan

— pseudo waypoints along the flight plan

— raw data from tuned navaids

— wind information

— various options, depending on what the pilot selects on the EFIS control panel :
waypoints, navaids, NDBs, airports, constraints

— type of approach selected

— messages

TRUE
AIRSPEED

TYPE OF
APPROACH
ENTERED IN

GROUND

SPEED j\/—i

VOR APP 4 \

THE F-PLN

-’ MESSAGES

GS 201 TAS 200 D-LG 065° INFORMATION
WIND 330/20 6 5.8 MN CONCERNING
INFORMATION { 7 6 9 18:35 THE TO WPT
ACTIVE
| _— F-PLN
LGAT E
33R BN
- =7 | LATERRA
MORA (IF ——DEVIATION
= INSTALLED) FROM F-PLN
5 \150 @
3
8 RADIO | 14 VoR1 < \ e A/C SYMBOL
¥ TUNING 114.4
$ PARAMETERS

12.5 MN
\\\\‘ | SPECIF VOR/D UNAVAIL

Note : For more details concerning EFIS ND refer to 1.31.45.
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COLORS USED FOR DISPLAYING FLIGHT PLANS

F-PLN

Color

Primary flight plan
track line

missed approach
offset flight plan

engine-out SID

abeam / radial

alternate flight plan

temporary flight plan

secondary flight plan

steady green in managed, dashed green in
selected

steady green

dashed blue

steady blue

steady green (original flight plan dashed green)
dashed yellow

steady yellow (not inserted)

steady dimmed white

dashed blue
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The guidance function is achieved by the Flight Guidance (FG) part of the FMGS which
controls :

— the Flight Director (FD)

— the Auto Pilot (AP)

— the Auto Thrust (A/THR).

GUIDANCE MODES

Two types of autopilot and flight director modes are available to guide the aircraft :

— Managed modes, which steer the aircraft along the lateral, vertical, and speed profiles
according to the data the pilot inserts into the MCDU. Flight Management (in the Flight
Management and Guidance Computer) computes the corresponding guidance targets.

— Selected modes, which steer the aircraft according to target values that the pilot selects
and the FCU windows display.

GUIDANCE MANAGED modes SELECTED modes

LATERAL NAV, APP NAV
B/C*, B/C, LOC*, LOC HDG — TRK
RWY
RWY TRK
GA TRK
ROLL OUT

VERTICAL SRS (1.0 and G.A) 0P CLB, OP DES
CLB, DES V/S, FPA

ALT*, ALT ALT*, ALT

ALT CSTR*, ALT CSTR
G/S*, G/S

FINAL, FLARE

SPEED FMGC REFERENCE FCU REFERENCE
(ECON, Auto SPD, SPD LIM)

MODE SELECTION

MANAGED MODES

— At takeoff, the managed modes engage automatically when the pilot sets the thrust
levers at the TO or FLX detent.

— During flight, the pilot can arm or engage the managed modes (if the aircraft meets
engagement conditions) by pushing in the appropriate knobs on the Flight Control Unit
(FCU).

— The pilot pushes the “DIR TO" key on the MCDU to insert a DIR TO leg. It engages or
maintains the NAV mode.

— The pilot pushes the "APPR” pushbutton on the FCU to arm or engage the localizer and
glide slope or "APP NAV-FINAL", depending upon the approach type he had inserted in
the flight plan.

— The “LOC" pushbutton arms or engages only the localizer mode.
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SELECTED MODES

The pilot can engage the selected modes by pulling out the appropriate FCU selection

knobs.

INTERACTION BETWEEN AP/FD AND A/THR MODES

The AP/FD pitch modes can control a target SPD/MACH or a vertical trajectory ; the A/THR
modes can control a fixed thrust or a target SPD/MACH. AP/FD and A/THR cannot
simultaneously control a target SPD/MACH. Consequently the AP/FD pitch modes and
A/THR modes are integrated as follows :

— If an AP/FD pitch mode controls a vertical trajectory, the A/THR mode controls the target

SPD/MACH.

— If an AP/FD pitch mode controls a target speed or Mach, the A/THR mode controls the

thrust.

— If no AP/FD pitch mode is engaged, the A/THR mode reverts to SPD/MACH mode.
In other words, the selection of a pitch mode determines the associated A/THR mode.

AP/FD pitch modes

A/THR modes

V/S — FPA
DES (geometric path)

G/S*, G/S
FINAL

ALT*, ALT, ALT CSTR*, ALT CSTR

AP/FD OFF

SPD/MACH MODE

OPEN CLB/OPEN DES
CLB/DES (idle path)
SRS

THR (CLB, IDLE) MODE

FLARE

RETARD (IDLE)
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| FLIGHT DIRECTOR |

GENERAL

The Flight Director (FD) displays guidance commands from the Flight Management and

Guidance Computer (FMGC) on the Primary Flight Display (PFD).

The pilot may fly the aircraft manually, following FMGC guidance commands, or crosscheck

the FMGC orders when the autopilot is engaged.

In normal operations, FD1 displays FMGC1 orders on PFD1 and FD2 displays FMGC2 orders

on PFD2.

The FDs use their respective onside FMGCs.

On the PFD :

1. The FD pitch and roll crossbars show pitch and roll demands.

2. Below 30 feet during landing and takeoff, when a localizer is available, the vertical bar
is replaced by a yaw bar that gives lateral orders.

3. The Flight Path Director (FPD) symbol relates to the Flight Path Vector (FPV).

FLIGHT PATH
PITCH AND
ROLL BARS DIRECTOR
7
A
f10 —

FLIGHT
PATH
VECTOR

GFC5-01-2230-003-A001A4A

The HDG V/S — TRK FPA pushbutton on the FCU permits the pilot to select either type of
reference and display.

The FD pushbutton on the Electronic Flight Instrument System (EFIS) control panel allows
the FD bars to be displayed or removed.

FD bars (HDG V/S selected on the FCU)

— The pitch bar is displayed if a vertical mode is engaged. It gives pitch orders for the
vertical guidance.

— The roll bar is displayed if a lateral mode is engaged. It gives roll orders for lateral
guidance.
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Flight Path Director (TRK FPA selected on the FCU)

The display is an alternate way of transmitting flight director commands.
— The Flight Path Vector (FPV) symbol illustrates the actual track and flight path angle

being flown.

— The Flight Path Director (FPD) symbol shows the pilot how to intercept and fly the
vertical and lateral flight trajectory.

When the pilot superimposes the FPV and the FPD symbols, the aircraft flies the

commanded trajectory.

FLIGHT DIRECTOR (FD) ENGAGEMENT

The FDs are automatically engaged whenever the FMGC powers up.

GROUND ENGAGEMENT

— The "1 FD2" symbol appears on both PFDs.
— No FD bars appear on the PFDs. (The PFD displays FD orders when a mode is active on

the corresponding axis).

— The FCU windows display dashes.

MANUAL FLIGHT ENGAGEMENT

Provided AP/FD is off (no lateral or vertical mode displayed on FMAs, the two FDs engage
in the HDG V/S or TRK FPA mode (basic modes) when FD pushbuttons are pressed.

N

FD

NS

SPEED [V/S +400] HDG

CAPT PFD

GFC5-01-2230-004-A100AA
™
5

AUTOMATIC FLIGHT ENGAGEMENT

FD

/|

VN

/ SPEED

V/S +400|  HDG

F/0 PFD

— FD bars are automatically restored in SRS/GA TRK modes at go around engagement.

If FPV/FPD was previously selected, it reverts to FD bars.
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FLIGHT DIRECTOR (FD) DISENGAGEMENT

The flight crew may disengage one or two FDs manually, or FDs may disengage
automatically if there is a failure.

MANUAL FLIGHT DIRECTOR DISENGAGEMENT

One FD off :
— The FD bars no longer appear on the associated PFD.
— The corresponding FD is disengaged.

SPEED| ALT | HDG | _AP2 SPEED| ALT | HDG | |_AFP2

z Fp2 b2
E A/THR ACTION ON CAPT FD pb A/THR
: N S
-
7oA

Both FDs off:

— The FD bars disappear from both PFDs.

— If no AP was engaged, lateral and vertical modes disengage. The A/THR, if active,
automatically reverts to (or remains in) SPEED/MACH mode.

— If one AP was engaged when FDs are switched OFF, this AP remains engaged in the
active modes but the FDs are no longer displayed.

SPEED | | | | SPEED | | | |
A/THR A/THR

il

NO AP ENGAGED

CAPT PFD A/THR ACTIVE F/0 PFD

GFC5-01-2230-005-BOD1AA

AUTOMATIC FLIGHT DIRECTOR DISENGAGEMENT

If one FD fails or one FMGC is not valid, both PFDs display the remaining FD.

: MACH [ALT CRZ; NAV AP2 MACH |ALT CRZ| NAV AP2
g | | | 2FD2 | | | 2FD2
= A/THR A/THR
g NS N S

- F—

; A NN

7

2 CAPT PFD F/0 PFD
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AUTOMATIC DISENGAGEMENT DUE TO SPEED PROTECTION

When APs are not engaged and if you do not fly the FD bars, an automatic disengagement
of FDs and corresponding FMA modes will occur if the aircraft speed reaches VMAX in
climb with CLB or OP CLB mode engaged or if the aircraft speed decreases to VLS in
descent with DES, OP DES mode engaged.

Refer to Automatic speed protection in this chapter.

AUTOMATIC FD REMOVAL

— The FD pitch bar is removed when no vertical mode is engaged or when ROLL OUT is
engaged.

— The roll FD bar is removed when no lateral mode is engaged or when the RWY or ROLL
OUT mode is engaged.

— Both FDs are removed when the aircraft pitch exceeds 25° up or 13° down, or bank
angle exceeds 45°,

Note : If from AP/FDs off, FDZ then FDI1, are engaged within 150 milliseconds {one
computation cycle), a flip flop of master FMGC may occur.
As a result, no vertical mode engages and dashes are displayed on FMA 1st
column, 1st line (A/THR mode).
Engaging V/S mode manually reselects the correct FMGC and restores the display.

FD WARNINGS
FD WARNINGS CONDITIONS
Pitch FD bar (or FPV) flashes 10 seconds — if the ALT* mode is lost further to FCU
altitude reference change of more than
250 ft.

— when in APPR mode (G/S*, G/S, LAND,
FINAL) FD reverts to V/S mode (pilot action
or loss of vertical approach mode)

— one AP or one FD is engaged while both
AP/FD were previously off.

Pitch FD bar (or FPV) flashes permanently Transmission of the GLIDE data is interrupted
when in G/S, G/S* or LAND modes above 100 ft
RA.

Roll FD bar (or FPV) flashes 10 seconds — When in APPR mode (LOC*, LOC, LAND,
APP NAV) FD reverts to HDG mode (Pilot
action or loss of lateral approach mode).

— One AP or one FD is engaged while both
AP/FD were previously off.

Roll FD bar (or FPV) flashes permanently Transmission of the LOC data is interrupted when
in LOC, LOC* or LAND modes above 15 ft RA.
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GENERAL

The AP :

— stabilizes the aircraft around its center of gravity

— acquires and tracks a flight path

— flies the aircraft to an automatic landing or go-around.

The AP commands the :

— position of the flight control surfaces for pitch, roll, and yaw
— nose wheel position.

AP ENGAGEMENT

The flight crew can engage AP1 or AP2 by pressing the corresponding pushbutton on the

FCU if the aircraft has been airborne for at least five seconds.

When one AP is engaged, the corresponding FCU pushbutton comes on and AP1 (or 2) is

displayed on the FMAs.

In dual BACK UP NAV, AP can be engaged in selected modes if the FG part is available.

AP can be engaged when ;

= Aircraft speed is within VLS and VMAX.

= Aircraft pitch angle does not exceed 10° nose down or 22° nose up.

% Bank angle is less than 40°

% On ground, if the engines are not running. It disengages when one engine is started.

%= Two APs may be engaged at a time (AP1 active, APZ in standby), when the
localizer/glide-slope or roll out or go around mode is armed or engaged.
Only one AP can be engaged at a time in all other cases.

= |f one AP pushbutton is set to on with both FDs off, the AP engages in HDG V/S or TRK
FPA mode, depending upon which the pilot has selected on the FCU.

= |f one AP pushbutton is set to on with at least one FD already on, the AP engages in the
current active FD modes.

% AP engagement increases the break out force on the sidestick controllers and on the
rudder pedals.
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AP engagement is indicated by the lighting of the corresponding FCU pushbutton, and by
the appearance of "AP1” (or 2) on the PFD’s Flight Mode Annunciator.

AP DISENGAGEMENT

AP1 or 2 disengages when :
— The pilot presses the takeover pushbutton on the sidestick.
— The pilot presses the corresponding AP pushbutton on the FCU.
— The pilot pushes on the sidestick harder than a certain threshold. (Disengagement
R through rudder pedals is only active on ground).
— The other AP is engaged, except when localizer/glideslope modes are armed or engaged,
or rollout or go-around mode is engaged.
— Both thrust levers are set above the MCT detent and the aircraft is on ground.
— The aircraft reaches the MDA — 50 feet (MDH — 50 feet), or 400 feet AGL if no
MDA/MDH, with APPR mode engaged and a non-ILS approach selected.
— One of the engagement conditions is lost.
Furthermore, in normal law with all protections available, the AP will disconnect if ;
- High speed protection is active.
- Angle-of-attack protection is active (o prot + 1° is reached).
- Pitch attitude exceeds 25° up, or 13° down, or bank angle exceeds 45°.
The standard way for the flight crew to disengage the AP is to press the takeover
pushbutton on the sidestick.
When AP is OFF, the associated FCU pushbutton goes off, and the "AP1” (or AP2) is
removed from the PFD's FMA.
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AP WARNINGS

When the AP is disengaged, the system warns the pilot :

- If the pilot disengages it with the takeover pushbutton on the sidestick, the warnings are
temporary.

- If the disengagement results from either a failure, from the pilot pushing the pushbutton
on the FCU, or from a force on the sidestick, the visual and audio warnings are continual.

AP DISENGAGEMENT
TAKE OVER PB on
SIDESTICK BY OTHER MEANS
MASTER WARNING | flashing red during 3 sec max flashing red
red AP OFF message .
ECAM 9 sec maximum red warning AUTO FLT AP OFF
CONSEQUENCE AUDIO cavalry charge 0.5 sec min continuous cavalry charge
1.5 sec maximum 1.5 sec minimum
CLR PB on
ECAM CONTROL extinguished illuminated
PANEL
extinguishes M.W
erases ECAM warning extinguishes M.W
MASTER WARNING stops audio if pressed stops audio after 1.5 sec
within 1.5 sec
CLR PB on extinguishes CLR pb
ACTION ECAM CONTROL No effect erases ECAM message
PANEL calls status
extinguishes M.W.
TAKE OVER erases ECAM warning extinguishes M.W.
PB stops audio if pressed stops audio after 1.5 sec
within 1.5 sec.
ECAM STATUS MESSAGE NO YES
AUTOLAND WARNING

The autoland red warning flashes in LAND mode when :
— the radio altitude goes below 200 feet and :
% The aircraft gets too far off the beam (LOC or GLIDE).
% Or both autopilots fail.
% Or both localizer transmitters or receivers fail.
% Or both glide slope transmitters or receivers fail.
% Or both radio altimeters differ from more than 15 feet.
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| SPEED/MACH CONTROL |

In flight either the AP/FD pitch control or the autothrust may acquire and hold a target
speed or Mach number, according to the engaged modes.

The speed control is :

— managed when the target comes from the FMGS

— selected when the target comes from the SPD/MACH FCU window.

MANAGED SPEED/MACH TARGET

When the speed target is managed, the SPD/MACH window of the FCU shows dashes, and
the corresponding dot is lighted. The PFD speed scale shows the speed target in magenta.

ENGAGEMENT CONDITIONS

The SPD target is managed whenever AP or FD is engaged and one of the following occurs:
— The pilot pushes in the SPD/MACH selector knob.

— V2 is inserted in the MCDU.

— The speed reference system (SRS) is engaged (takeoff or go-around mode).

Note : At takeoff, SRS will not engage if V2 is not available.

DISENGAGEMENT CONDITIONS

Managed speed disengages any time the pilot selects a speed target on the FCU, or if the
speed was preselected.

SPEED PROFILE

The form of the managed SPD profile depends on the lateral NAV mode.

— If NAV mode is engaged, the SPD profile takes into account all the constraints linked to
the flight plan.
The SPD profile is :
V2 - SPD LIM - SPD CSTR (if applicable) - ECON CLB SPD/MACH - ECON CRZ MACH -
ECON or selected DES MACH/SPD - SPD LIM - SPD CSTR (if applicable) - HOLD SPD (if
applicable) - VAPP
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— If NAV mode is not engaged, the SPD/MACH constraints are not considered.
The SPD profile is :
R V2 - SPD LIM - ECON CLB SPD/MACH - ECON CRZ MACH - ECON or selected DES
MACH/SPD - SPD LIM - VAPP.

Note: — When both AP/FDs are OFF, A/THR reverts to selected SPEED mode except,
T when the approach phase is activated on MCDU where both managed and
selected SPD are available.

— The managed speed/Mach target may be set below maneuvring speed but as
long as the speed target is managed, the FMGS limits the aircraft to the
maneuvring speed of the current slats/flaps configuration (VAPP E S, Green
Dot).

— If the managed speed/Mach target is set above VMAX (VFE, VMO, MMQ} the
FMGS automatically limits the speed to VMAX.

MINI GROUND SPEED

In approach phase the managed speed target is the Mini Ground Speed target computed
by the Flight Guidance (FG) part of the FMGS. Refer to 1.22.30 Autothrust for details.

SELECTED SPEED/MACH TARGET

To use a selected speed/Mach target, the pilot uses the knob on the FCU to set the target
speed, which is then displayed in the FCU window. It is also displayed in blue on the PFD
speed scale.

Note : The selected speed/Mach target may be set beyond VLS or VMAX, but when
autothrust is active, the guidance limits the speed to VLS or VMAX.

Selected speed has priority over managed speed. The only automatic change-over from
selected to managed speed target may occur at go-around mode engagement.

In flight, if the situation calls for managed speed, both the PFD and the MCDU display a
message proposing a manual change to managed speed (for example, SET MANAGED
SPEED, SET HOLD SPEED).

ENGAGEMENT CONDITIONS

The aircraft has a selected speed target under any one of the following conditions :

— The pilot pulls out the SPD/MACH selector knob (5 seconds after lift-off)

— Both AP/FDs are OFF (except in APPR phase)

— The FM speed target is lost except below 700 feet RA in takeoff, LAND or go around
mode.

— The MCDU has a preselected speed for the next phase, and the aircraft transitions into
that phase.

— The FMGC is powered up in flight.

— b5 seconds after lift off when a takeoff is initiated without managed or selected speed.
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DISENGAGEMENT CONDITIONS

The selected speed target disengages when :
— the managed speed target engages

— on ground at AP or FD engagement

— on ground at engine start

Note : It is not possible to activate selected speed mode on the ground with engines
running and FD on until after takeoff,

SELECTED DESCENT SPEED

R A manual speed or Mach may be inserted by the crew on the PERF DES page to replace
the ECON DES SPD.
In this case, although the value is selected by the crew this speed or Mach is taken into
account to compute the top of descent and the descent profile.

SPEED/MACH SWITCHING

— At the crossover altitude, the FMGC automatically changes the selected speed target to
the corresponding MACH target.
The FCU displays the Mach number corresponding to the speed at the switching
altitude.

Note : when the speed is selected, the pilot can do the switching manually by pressing
the SPEED/MACH pushbutton on the FCU. The FCU then displays the aircraft
Mach number.

— When the target speed is managed, the FMGC commands the switchover automatically
as a function of the ECON MACH value.

MANAGED SPEED TARGET MEMORIZATION

A dual FM failure has different consequences when it occurs in different phases of the

flight. The system handles target speed and SPD mode as follows :

— During approach with LOC and G/S engaged and radio altitude < 700 feet, the target
speed is set to VAPP as previously memorized, and managed SPD target is maintained.

— At go around, the target speed becomes the memorized go around speed, which is the
higher of VAPP or the speed when go around was initiated. Managed SPD target is
maintained.

— In all other cases managed target speed reverts to selected, the value being the speed
at the moment of the failure.
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SPEED/MACH FCU WINDOW SYNCHRONIZATION

When the target SPD is managed, the SPD/MACH display of the FCU shows dashes.

However, the window displays the target SPD or MACH in the following situations.

— The pilot turns the SPD/MACH selector knob.

If the pilot does not pull the knob within 45 seconds after turning it, the selection reverts
to dashes.

— The pilot manually engages a selected SPD target.

— If the flight crew has manually preselected a speed or Mach number for the next phase
on the MCDU PERF page, that preselected SPD/MACH engages when the aircraft enters
that phase and the FCU window then displays as the target the preselected speed or
Mach.

— If the FMGS is powered up in flight, the synchronized speed/Mach value is the current
aircraft speed or Mach number.

— If no V2 is entered at takeoff, the V/S mode engages 5 seconds after lift-off (no speed
reference system). The FCU speed target is the speed at V/S mode engagement. (A/THR
becomes active when the thrust levers are set in the active range).

— If both FMGCs fail, the speed displayed is the last aircraft speed acquired before the
failure.
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| AP/FD MODES GENERAL |

The FMGS has guidance parameters for both AP/FD lateral and vertical modes.

The AP/FD lateral modes are :

RWY, RWY TRK
NAV
HDG, TRK

APP NAV
LOC*, LOC
LOC B/C
* LAND

* FINAL APP

ROLL OUT
GA TRK

Runway, Runway track mode

Nav mode

Heading, track mode.

Also called basic modes.

Approach Nav mode

Loc capture, Loc track mode

Loc back course

Land mode. Managed submode that includes LOC and G/S modes
below 400 feet RA.

Final approach mode.

Managed submode that includes APP NAV and FINAL modes
during non precision approach.

Roll out mode. (Autoland)

Go around track mode

The AP/FD vertical modes are :

SRS

CLB

DES

OP CLB
OP DES
V/S or FPA

= =

ALT*

ALT

ALT CST*
ALT CST
ALT CRZ*
ALT CRZ
G/S*

G/S
FINAL
FLARE

SRS mode used for takeoff and go around
Climb mode

Descent mode

Open Climb mode

Open Descent mode

Vertical speed mode or Flight Path Angle mode. Also called
basic modes.

Altitude capture,

Altitude Hold mode

Altitude constraint capture,

Altitude constraint hold mode

Altitude capture of the cruise flight level
Altitude hold of the cruise flight level
Glide slope capture,

Glide slope mode.

Final mode (non precision approach)

Flare mode (Autoland)
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| AP/FD LATERAL MODES |

HEADING OR TRACK : HDG - TRK

These modes guide the aircraft laterally along a heading or track selected by the flight crew.
The HDG/TRK window of the FCU displays the target heading or track.
The pilot uses the HDG V/S -TRK FPA pushbutton to select heading or track.

ENGAGEMENT CONDITIONS

HDG or TRK is engaged when one of the following conditions is met ;

— The pilot pulls out the HDG-TRK selector knob (not sooner than five seconds after lift-off).

— NAV is disengaged, either by the loss of the lateral flight plan or by the pilot entering
a flight plan discontinuity.

— FINAL mode (armed or engaged) is lost when the aircraft is in APP NAV mode.

— LOC or LOC* mode is lost.

— The pilot engages the AP/FD with no other mode already engaged (basic mode of AP/FD
engagement).

— LOC mode is armed when FINAL APP was previously engaged.

— LOC or LOC* being armed or engaged, the APPR pushbutton is deactivated (above
400 feet).

DISENGAGEMENT CONDITIONS
The engagement of any other lateral mode disengages HDG or TRK.
SYNCHRONIZING THE HDG/TRK WINDOW OF THE FCU

The lateral window of the FCU displays a heading or a track value when :

— The HDG/TRK mode is engaged. The displayed value is the current HDG/TRK or the
manually selected value of the target.

— The pilot turns the HDG/TRK selection knob. The value in the window first synchronizes
with the current HDG/TRK, then displays the manual selection. It remains displayed for
45 seconds depending upon FCU standard, then vanishes if the pilot does not pull the
knob (except in HDG preset).

— A HDG/TRK is preset (see below).

— AP/FD is lost. The value becomes that of the aircraft current heading or track.

Note : If HDG is switched to TRK (or vice versa), the value displayed in the window
switches from heading to track (or vice versa).
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HDG/TRK PRESET

The system has a HDG/TRK preset function for takeoff and go around.

If the pilot chooses not to fly the flight plan after takeoff or go around, he may preset a HDG
or a TRK on the FCU by turning the HDG/TRK selector knob. The value he sets remains
displayed in the FCU HDG/TRK window until the knob is pulled.

Operation at takeoff

HDG/TRK preset is available before takeoff and up to 30 feet RA. Turning the HDG/TRK
selector knob before 30 feet sets the desired HDG/TRK. As a consequence;

— NAV is disarmed

— At 30 feet, RWY TRK is annunciated until the HDG/TRK knob is pulled.

Operation at go around

Whenever the LOC*, LOC, LAND, FINAL, or GA modes are engaged, the HDG preset is
available. If the pilot rotates the HDG/TRK knob to set the value, it will remain displayed in
the window:. Pull out the HDG/TRK knob to activate the mode and turn the aircraft on to the
preset value.

Cancellation

The pilot can cancel a preset HDG/TRK by :

- engaging the NAV mode (DIR TO)

- pushing in the HDG/TRK knob (arming NAV mode)

- disengaging AP/FD
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NAVIGATION (NAV)

NAV mode is a managed mode that steers the aircraft laterally along the flight plan defined
in the FMGS. It is designed to have a zero cross-track error. The pilot can arm or engage

the NAV mode if the MCDU contains a lateral flight plan.

ARMING CONDITIONS

Satisfying one of the following conditions arms NAV :

— The aircraft is on the ground with no HDG/TRK preset and no other lateral mode except

runway mode

— The pilot pushes in the HDG/TRK selector knob, unless the LOC mode is engaged.

— The pilot presses the APPR pushbutton, if a non-ILS approach is selected.

— The pilot selects a DIR TO/INTERCEPT when in HDG or TRK mode.

DISARMING CONDITIONS

NAV mode disarms if one of the following occurs :

— The pilot arms the LOC mode by pressing the LOC pushbutton.

— The pilot presses the APPR pushbutton to deselect the non-ILS approach.

The pilot pulls out the HDG/TRK selector knob.
The pilot selects a preset HDG/TRK (TO or GA)

The pilot selects GA mode.
LAND mode has engaged.

The pilot deselects both AP/FDs.

ENGAGEMENT CONDITIONS

NAV mode engages :
R — Automatically at 30 feet RA after takeoff (if armed on the ground).

— When the pilot orders “DIR TO" (except below 700 feet RA in LOC mode).

— When the pilot pushes in the HDG/TRK select knob when the aircraft is close to (within

~ 1 NM of) the active flight plan leg.

— Automatically in flight when NAV is armed and the aircraft reaches the capture zone for

the active flight plan leg.
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CAUTION

When NAV is armed, it will automatically engage if :

the aircraft track line intercepts the flight plan before the TO waypoint and the
intercept waypoint (INTCPT) is displayed on the ND and the aircraft reaches the active

flight plan leg.

Note : The TO waypoint is displayed in white on NDs and MCDUs.

DISENGAGEMENT CONDITIONS

The NAV mode disengages when :

— Any other lateral mode is engaged.
— The flight plan is lost or the aircraft enters a flight plan discontinuity.
— At MDA-50 feet when APP NAV is engaged.

INTERACTIONS WITH VERTICAL MODES

When NAV mode is engaged, the vertical managed modes CLB or DES or FINAL take into
account altitude and speed constraints linked to waypoints on the lateral flight plan. If NAV
mode is disengaged the vertical managed modes are not available and all downpath
altitude and speed constraints are ignored.
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LOCALIZER MODE THROUGH THE LOC PUSHBUTTON

This mode captures and tracks a localizer beam independently of the glide path beam.

Pilots use it to fly localizer-only approaches or to initiate an ILS approach when intercepting
the glide slope from above.

ARMING CONDITIONS

The pilot arms the LOC mode by pressing the LOC pushbutton, provided that :
— An ILS is tuned (frequency and runway course).

— The aircraft is above 400 feet RA.

— TO or GA mode is not engaged.

DISARMING CONDITIONS

LOC mode is disarmed by :

— Pressing the LOC pushbutton when LOC is armed.
— Arming the NAV mode.

— Engaging the GA mode.

Note : Engaging NAV mode by selecting DIR TO does not disarm the LOC mode.
ENGAGEMENT CONDITIONS
The LOC mode engages automatically when capture conditions are met.
DISENGAGEMENT CONDITIONS

The LOC mode disengages :
— When another lateral mode is engaged.

— When the pilot presses the LOC pushbutton again (engaging the HDG/TRK mode on the
current HDG/TRK).

LOC BACK COURSE MODE {LOC B/C)

This mode captures and tracks the back beam of a LOC. This approach is considered as

a non precision approach, and must be flown with AP/FD in TRK/FPA modes, A/THR being
active.

See FMGS Pilot's Guide 4.05.70 for details. (FCOM Vol 4).
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| AP/FD VERTICAL MODES |

Vertical modes guide the aircraft in the vertical plan.

PRINCIPLES

To leave an FCU selected altitude for another target altitude, two things must happen :
the pilot must turn the altitude (ALT) selector knob in order to display the new target

altitude and either :

— pull out the ALT selector knob to engage the OPEN CLB/DES mode, or
— push in the ALT selector knob to engage the CLB/DES mode, or
— select a target vertical speed (V/S) and pull out the V/S FPA selector knob to engage V/S

mode.
This arms ALT mode.

CLIMB MODE (CLB)

CLB mode guides the aircraft in a managed climb, at either a managed or a selected target
speed, to an FCU selected altitude, taking into account altitude constraints at waypoints.

The system also considers speed constraints if the target speed is managed.
The vertical flight path may include several segments :

GFC5-01-2230-020-A001AA

T.0 PHASE! CLIMB PHASE

T/C

CRUISE PHASE

The pilot can arm the CLB mode during the takeoff, go around, climb, and cruise phases

and engage it during the climb and cruise phases.
ARMING CONDITIONS

The CLB mode is armed :

— on the ground or when SRS mode is engaged (TO or GA) if the following conditions are

met :
— No other vertical mode is engaged.

— The ACCEL ALT (defined on the MCDU PERF TO or GA pages) is below the FCU
selected altitude and the lowest altitude constraint.
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— In flight, when the climb or go around phase is active, and the following conditions are
met :
— The lateral NAV mode is engaged, and
— The FCU-selected altitude is above the aircraft's present altitude and the aircraft
captures or flies an altitude constraint.

DISARMING CONDITIONS

The CLB mode is disarmed, if one of the following conditions is met :

— Another vertical mode is engaged.

— The FCU-selected altitude is lower than the present aircraft level.

— The FCU-selected altitude is set at the ALT CSTR, while ALT CSTR* or ALT CSTR mode

is engaged.

— The aircraft transitions to DES or APPR phase.

— Arming requirements are no longer met.
R — Vertical flight path validity is lost, or NAV mode is lost with ALT CSTR* or ALT CSTR or
R ALT* or ALT mode engaged.

ENGAGEMENT CONDITIONS

The CLB mode can be engaged, if the following conditions are all met :
— The aircraft has been in flight for more than 5 seconds.
— The selected FCU level is above the present aircraft level.
R — The descent or approach, or go-around phase is not active.
— NAV mode is engaged.
— Glideslope (G/S) mode is not engaged.
CLB mode automatically engages when the aircraft reaches ACC ALT, or sequences a
waypoint with an ALT CSTR while CLB mode is armed.
CLB mode manually engages when the pilot pushes in the ALT select knob, with the CLB
mode not armed and an altitude constraint not effective.

Note : When CLB mode is engaged :
" — The V/S (FPA} window of the FCU shows dashes.
— The managed LVL/CH dot on the FCU lights up.
— The Flight Mode Annunciator displays “CLB” in Column 2.

DISENGAGEMENT CONDITIONS

The CLB mode disengages, if one of the following conditions is met :

— NAV mode is lost or disengaged (OP CLB engages). If the aircraft was in CLB toward
a constraint, the reversion to OP CLB is accompanied by a triple click aural warning.

— Another vertical mode engages.

— The pilot selects an altitude on the FCU that is lower than the present aircraft altitude.
V/S (FPA) engages on current V/S (FPA).
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GUIDANCE

Climb mode guides the aircraft up to the FCU selected altitude. It tries to respect speed and

altitude constraints.

The AP/FD pitch controls the speed or Mach number target while the A/THR controls the

thrust set at maximum climb thrust.

When climb mode is engaged :

The system arms ALT mode and displays the next applicable altitude target on the PFD

altitude scale.

— ALT is magenta on the FMA second line and the altitude value is displayed in magenta
on the PFD scale if the next altitude target is a constraint.

: HR CLB, CLB NAV AP1 HR CLB, (LB NAV AP1
2 ALT 1FD2 ALT 1FD2
é A/THR A/THR
2 MAGENTA———» FL110 BLUE———» FL250

o 090 210

s ALTITUDE TARGET IS A CONSTRAINT FCU ALTITUDE IS THE TARGET

— ALT is blue on the FMA second line and the altitude value is displayed in blue on the
PFD altitude scale if the next altitude target is the FCU selected altitude.
In climb mode, the system does not modify the target speed to match the altitude
constraints. The pilot has to select it manually using the information displayed on the
PROG page.
When the aircraft levels off at an altitude constraint, CLB mode arms. It will engage
automatically when the waypoint is sequenced. (If the FCU selected altitude is above
the constraint).
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OPEN CLIMB

The OPEN CLB mode is a selected mode. It uses the AP/FD pitch mode to maintain a speed
or a Mach (selected or managed) while the A/THR, if active, maintains maximum climb
thrust.

ENGAGEMENT CONDITIONS

The OPEN CLB mode can only be engaged, if all of the following conditions are met :

— The aircraft is in flight for more than 5 seconds.

— The LAND mode is not engaged.

— The FCU-selected altitude is higher than the aircraft's present altitude.

The OPEN CLB mode is engaged, if one of the following conditions occurs :

— The pilot pulls out the ALT selector knob.

— The pilot pulls out the SPD/MACH selector knob, when TO or GA mode is engaged.

— Acceleration altitude is reached, with CLB armed, and NAV mode not engaged.

— NAV mode or vertical F-PLN is lost when CLB mode is engaged. If the aircraft was in
CLB toward an altitude constraint, the reversion to OPEN CLB is accompanied by a triple
click aural warning.

ALT mode is systematically armed when OPEN CLB engages.

DISENGAGEMENT CONDITIONS

The OPEN CLB mode is disengaged by one of the following conditions :

— Engagement of any other vertical mode.

— Selection of a lower altitude (on FCU) than the current aircraft altitude. V/S (FPA)
engages on the current V/S (FPA) (See mode reversions).

GUIDANCE

GFC5-01-2230-023-A100AA

When OPEN CLB is engaged, the target Speed/Mach is maintained by adjusting the pitch
with the elevator, whereas thrust is maintained either by the A/THR or manually by the
pilot. Speed may either be selected or managed.

The OPEN CLB mode disregards all altitude constraints up to the FCU-selected altitude.

HR CLBOP CLB| NAV AP1
ALT 1FD2
A/THR

TYPICAL FMA IN OPEN CLB
THE LVL/CH LIGHT IS EXTINGUISHED ON THE FCU

Note: A level change of less than 1200 feet in OPEN CLB mode with A/THR active
produces a 1000 fi/min climb.
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DESCENT MODE (DES)

GFC5-01-2230-024-A001AA

DES mode provides managed vertical guidance along a computed descent profile. The
profile is computed from “Top of Descent” at the cruise flight level down to the “Decel”
point, where guidance begins the deceleration to VAPP, to be reached at 1000 feet above
touch down on the final descent path.

The descent profile takes into account wind data and data from the lateral and vertical flight

plans, and it is based upon the managed descent speed profile. It does not take holding

patterns into consideration.

The descent profile has several segments :

— A repressurization segment. When necessary, this produces a repressurization rate for
the cabin during descent. It is a function of the destination airport altitude and the
selected cabin rate (defaulted to — 350 feet/min but this can be modified).

— Idle path segment. The AP/FD controls the speed and autothrust stays at idle thrust.
Guidance computes this profile from top of descent or the end of the repressurization
segment to the first vertical constraint that cannot be flown at idle thrust.

— Geometric path segments. The AP/FD controls the vertical path, and autothrust controls
the speed. These segments take the aircraft from the first constraint to the deceleration
point.

T/D

HIGHER
ALT CSTR NOT COMPLYING WITH IDLE PATH

ALT CSTR

REPRESSURIZATION DECEL
SEGMENT / POINT
(IF ANY) 1p|E PATH

|
|
|
|
|
| GEOMETRIC PATH

CRUISE |
PHASE | DESCENT PHASE _ | APPROACH PHASE

The descent mode is a managed mode that may be engaged during cruise. It can be armed
or engaged in descent and approach phases (unless the FCU selected altitude is higher than
the present aircraft altitude).

ARMING CONDITIONS

The DES mode is armed when an ALT CSTR is captured and the following conditions are
met :

— The FCU-selected altitude is lower thant the aircraft current altitude

— NAV mode or LOC* or LOC mode is engaged.

— Flight profile is available

— Takeoff or climb or go-around phase is not active.

DAH ALL



&yl dl g dl Sgddl
AIR ALGERIE “4~ FLIGHT GUIDANCE

AUTO FLIGHT

1.22.30

P 25

SEQ 100

REV 12

DISARMING CONDITIONS

The DES mode is disarmed, if one of the following conditions is met :
— Engagement of another vertical mode.
— FCU-selected altitude is set above the aircraft's current altitude.
— Loss of NAV, LOC*, or LOC mode.

— Switching to the takeoff, climb, or go-around phase.

— Loss of vertical flight path validity.

ENGAGEMENT CONDITIONS

The DES mode can be engaged, when the following conditions are met :

— The FCU-selected altitude is lower than the present altitude.

— NAV, LOC*, or LOC is engaged.
— Takeoff, climb, or go-around phase is not active.
— Vertical flight path is valid.

— T0, CLB, G/S, LAND, FINAL or GA mode is not engaged, and :

- The aircraft sequences a waypoint, with an ALT CSTR, and DES mode is armed. The

DES mode engages automatically, or

- The pilot presses the ALT selector knob when ALT CSTR* or ALT CSTR mode is not

engaged, or

- The pilot presses the ALT selector knob, ALT* or ALT is engaged and the current
aircraft altitude is not an effective altitude constraint of the F-PLN.

Note : When DES mode is engaged :

— The V/S (FPA} window of FCU shows dashes.
— The managed LVL/CH dot on the FCU lights up.

DISENGAGEMENT CONDITIONS

The DES mode is disengaged, if one of the following conditions is met :

= =

Another vertical mode engages.

— NAV mode is disengaged and V/S (FPA) engages. (See reversions). A triple click aural
warning will sound. (Refer to 1.22.30, mode reversion).

— The pilot selects an altitude on the FCU that is higher than the aircraft's present altitude,
and the V/S (FPA) engages on the current V/S (FPA). A triple click aural warning will

= =

sound. (Refer to 1.22.30 mode reversion).

— NAV mode is lost due to a discontinuity in the descent profile. AP/FD reverts to basic

mode, and a triple click aural warning sounds.
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GFC5-01-2230-026-A001AA

Descent initiation
In order to initiate the descent, the pilot :
— Turns the ALT selector knob to set the cleared altitude.
— Pushes in the ALT selector knob.
- If the aircraft has not reached top of descent (T/D), it will descend immediately at a
constant V/S, converging on the descent profile.
- If the aircraft is at or beyond T/D, it descends immediately at idle thrust.

During the descent :

The pilot sees a vertical deviation symbol (VDEV) along the ALT scale on the PFD and on
the PROG page, so as to monitor the aircraft vertical position on the calculated descent
profile.

The aircraft may deviate from the DES path while DES mode is engaged if ;

— unexpected wind conditions is encountered or,

— anti-icing is turned on or,

— lateral flight plan is modified.

THR IDLE DES NAV

ALT

AP1
1FD2
A/THR

VDEV
SYMBOL

PFD display in
managed DES mode.

MANAGED SPD RANGE

ECON DES AF5612
CRZ OPT REC MAX

—————————— FL390 VDEV value onh the
VDEV=—250FT PROG page

When the speed is managed, a managed SPD range shows, on the PFD, acceptable speed
variations around the nominal descent speed target (limited to £ 20 knots).
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Associated with the V DEV displayed on PFD, the ND shows an intercept point A~ on the
flight plan. It indicates the position where the system predicts that the aircraft will intercept
the descent profile.

T/D

\V
[
[
[
[
[

FCU SELECTED |
ALTITUDE FL 080 I
| |
| |

FIR 96 CLIFF
-FL260 FL120

|
: EGLL

D1AOL BIG BIG 09 CFé?R
220KT +2500 +2500

i @64 TAS 374 ILS APP D140L 320“\
L] 300/10 [ 12.NM
iz

AR

THR IDLE, DES NAV
kLT |

MDA 820

a STD
k B9 30 31 32 33 /

TARGET SPD RANGE V DEV

GFC5-01-2230-027-AD0D1AA
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— Aircraft above the descent profile :
If the aircraft is above the descent profile, the speed will increase toward the upper limit
of the managed speed range. If the speed reaches the upper limit, the aircraft will
maintain the speed but will deviate from the profile (autothrust at idle).
The navigation display presents a pseudo waypoint A~ (intercept point) along the flight
plan, that assumes the aircraft will return to the profile using :
- idle thrust
- 1/2 speedbrake extension
- ECON speed plus a margin (until intercepting the profile).
Whenever the intercept point is predicted to be close to a constrained waypoint, the
PFD and MCDU display an "EXTEND SPD BRK" message.

Note : With DES mode engaged, the speedbrakes extension will not necessarily
increase the descent rate. It increases only if the aircraft is above path.

@

DESCENT PROFILE

~1000f ;
® -I—I- E/TT ft TARGET SPEED
(above first CSTR) ST

(below first CSTR) ALT CSTR

(@M A/C ABOVE THE PROFILE - IDLE THRUST
- TARGET SPD + MARGIN
- 1/2 SPEEDBRAKES IF REQUESTED

(@) and 3) A/C BELOW THE PROFILE — SPEED MODE
- TARGET SPEED

GFC5-01-2230-028-A001A4A
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Aircraft below DES profile
If the aircraft is below the DES profile, its speed will be maintained at target speed until
it reaches the descent profile.
The intercept point on the navigation display is based on the following assumptions :
- if the aircraft is flying an idle segment :
The FMGS maintains V/S = — 1000 ft/min and target speed, until it reaches the
constraint altitude or intercepts the profile.
- if the aircraft is flying a geometric segment ;
The FMGS maintains a constant — 500 ft/min until it intercepts either the altitude
constraint or the profile.

Leveling off at a constraint

- If the aircraft levels off at an ALT CSTR, the DES mode arms and remains armed until
the aircraft passes the constraint, then reengages (if the FCU altitude is set below the
altitude of the constraint).

- if the FCU selected altitude is that of a constraint, the pilot may continue the descent
below that altitude by turning the ALT SEL knob and pushing it in. This arms the DES
mode, which reengages when the aircraft passes the constraint waypoint.

Guidance in a hold :

Just before the aircraft enters a holding pattern, the speed target becomes the holding
speed. In the holding pattern, the DES mode commands V/S = — 1000 ft/min while
autothrust maintains the holding speed. The aircraft will level off at the next altitude
constraint if it is reached during the hold.

The vertical deviation (VDEV) is based on the altitude at which the aircraft is supposed
to cross the exit fix in order to be properly positioned on the descent profile.

Too steep path :

A segment between two constraints is called “too steep path” when Flight Management
predicts that it is impossible to fly it at the preplanned speed with 1/2 speedbrakes
extended. The MCDU displays TOO STEEP PATH and FM does not furnish predictions for
the waypoints included in the TOO STEEP PATH segment. When the aircraft reaches the
beginning of the too steep path segment, the FM recomputes the VDEV using an idle
segment from the end of the too steep path segment.

DES
PATH -

IDLE SEGMENT
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— FMA display

When DES mode is engaged, the system arms ALT and displays the applicable target

altitude on the PFD altitude scale.

- If the next predicted level-off is an altitude constraint, ALT is magenta on the FMA
second line and the PFD displays the altitude constraint magenta below the altitude

scale.

When ALT CSTR (green) is engaged (aircraft flying at ALT CSTR), the system arms DES

blue. When the aircraft meets the constraint, DES engages again automatically.

- If the next predicted level-off is the FCU altitude, ALT is blue on the FMA and the PFD

displays the FCU selected altitude in blue.

THR IDLE| DES | NAV

ALT

GFC5-01-2230-030-A001AA

Typical FMA in DES

AP1
1FD2
A/THR
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OPEN DESCENT MODE (OP DES)

The OPEN DESCENT mode is a selected mode. It maintains a SPD/MACH (selected or
managed) with the AP/FD pitch mode, while autothrust (if active) maintains IDLE thrust.
It is not to be used for final approach.

ENGAGEMENT CONDITIONS

The OPEN DES mode can only be engaged, if the following conditions are met :
— The aircraft has been in flight for more than five seconds,

— LAND mode is not engaged.

— The FCU-selected altitude is lower than the present altitude.

The OPEN DES mode is engaged by :

— Pulling out the ALT selection knob.

Note: When OP DES is engaged :

~ — The FMA displays “OP DES".
— The managed LVL/CH dot on the FCU goes ouit.
— The system arms the ALT mode.

DISENGAGEMENT CONDITIONS

The OPEN DES mode is disengaged by one of the following :

— Manual engagement of another vertical mode.

— Selection of an altitude higher than the present altitude. V/S (FPA) engages on the
current V/S (FPA). If within b seconds after reversion to V/S, the pilot does not confirm
the altitude target change by another expected action, a triple click aural warning
sounds, and the V/S ( FPA) is boxed white and flashes for 10 seconds.

GUIDANCE

When OPEN DES is engaged, pitch control maintains the target speed/ Mach number, and
autothrust maintains idle thrust (or the pilot maintains it manually).

The speed target may be either selected or managed.

The OPEN DES disregards all altitude constraints.

THR IDLE|OP DES| NAV AP1
ALT 1FD2
A/THR

GFC5-01-2230-031-A100AA

Typical FMA in OPEN DES
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ALTITUDE ACQUIRE MODE (ALT*, ALT CSTR*, ALT CRZ*)

ALT* mode guides the aircraft to acquire the FCU selected altitude.

ALT CSTR* guides the aircraft to acquire an altitude constraint provided by Fight
Management.

ALT CRZ* guides the aircraft to acquire the cruise altitude as selected on the FCU and the
MCDU PROG page.

Once the aircraft has reached the altitude, the altitude mode ALT or ALT CSTR or ALT CRZ
engages.

ARMING CONDITIONS

ALT* or ALT CSTR* or ALT CRZ* can be internally armed but the pilot does not see any
display of it.

ENGAGEMENT CONDITIONS
The mode engages when the aircraft reaches the altitude capture zone defined by the
aircraft vertical speed (among other parameters).
SELECTED FCU ALTITUDE

OR
ALTITUDE CONSTRAINT

GFC5-01-2230-032-A100A4

-———————
ALT ALT * ALT
ARMED ENGAGED  ENGAGED

Note : ALT* and ALT CSTR* cannot be engaged below 400 feet if either the takeoff or the
go around mode is engaged.

DISENGAGEMENT CONDITIONS

— Engagement of V/S mode on current vertical speed by changing the FCU altitude
selector knob by more than 250 feet.
If within 5 seconds after the reversion to V/S (or FPA) the pilot does not confirm the
altitude target change by
— pulling the ALT knob, or
— setting a new V/S (or FPA) target, or
— pushing the ALT pushbutton on the FCU,
a triple click sounds, and the V/S (or FPA) is boxed white for 10 additional seconds.
— Engagement of another vertical mode provided the FCU altitude has been changed by
more than 250 feet.

DAH ALL



AUTO FLIGHT 1.22.30 P 33

LA gl Al

AIR ALGERIE "Z/ FLIGHT GUIDANCE SEQ 001 | REV 14
GUIDANCE

The ALT* mode has internal V/S guidance that is a direct function of the difference between
present altitude and the altitude target.

The system switches automatically to ALT (altitude hold) when the altitude deviation
becomes less than 40 feet.

Note: — If the baro setting is changed during ALT*, this may lead to an FCU target
T overshoot due to the change of the current value of the altitude. However ALT*
mode will allow the FCU altitude to be regained.
— For aircraft equipped with QFE option, a switching from STD to QFE (or vice
versa} in ALT CSTR*, will change the target value and a reversion to V/S may
occur if the target value is modified of 250 feet or more.

ALT* and ALT CSTR* modes have internal speed protections that decreases the vertical
speed when VLS or Vmax is reached. (VLS or Vmax becomes the priority target).
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ALTITUDE HOLD MODE (ALT/ALT CST/ALT CRZ)

The ALT mode maintains a target altitude. This target altitude is either the FCU selected
altitude (ALT, ALT CRZ) or an altitude constraint delivered by the Flight Management (ALT
CSTR).

ARMING CONDITIONS

The ALT mode arms automatically whenever the aircraft climbs or descends toward the
target altitude.

When ALT is armed, the FMA displays the ALT message on its second line :

— blue when the target altitude is the FCU selected altitude

— magenta if the target altitude is an altitude constraint.

ENGAGEMENT CONDITIONS

ALT mode engages when :

— the difference between present altitude and target altitude becomes less than 40 feet
with ALT* engaged.

— or when the ALT pushbutton of the FCU is pressed.

DISENGAGEMENT CONDITIONS

The ALT mode disengages when any other vertical mode engages.
The ALT pushbutton cannot be used to disengage ALT mode.

GUIDANCE

— The altitude that ALT mode holds is the altitude it memorized when engaged. It is not
affected by a change of barometric reference or by a change in the barometric
correction.

— When ALT is engaged, the FMA displays “ALT” in green if it is the FCU altitude or ALT
CSTR in green if it is an altitude constraint.

— If the AP is engaged while FD is already engaged in ALT mode at the FCU-selected
altitude, the autopilot ;

- acquires and holds the FCU altitude if present altitude is within 250 feet of it, or
- commands a level-off if present altitude is more than 250 feet from the FCU altitude.

______ FCU ALTITUDE _ (DIF Az < 250 Ft: AP ACQUIRES

550 Ft  THEN HOLDS FCU ALTITUDE

@IF Az > 250 Ft: AP HOLDS THE
NEW ALTITUDE ACQUIRED AFTER
V//S CANCELLATION

GFC5-01-2230-034-A100AA

AP ENGAGEMENT
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R VERTICAL SPEED MODE — FLIGHT PATH ANGLE MODE (V/S - FPA)

GFC5-01-2230-035-A001AA

The V/S - FPA is a selected mode. It acquires and holds the vertical speed or the flight path
angle displayed in the V/S - FPA window of the FCU.

The HDG V/S TRK FPA pushbutton on the FCU allows the pilot to select either type of
reference to be used for guidance and for display on the PFD.
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SPEED
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:
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ENGAGEMENT CONDITIONS

The pilot can engage the mode manually as follows :

— Pull out the V/S FPA selection knob (at least five seconds after lift-off) or push it in for
an immediate level-off (V/S = 0).

— Engage the AP and/or FD if AP and FD were not engaged (basic mode of AP/FD
engagement).

— Select a different altitude (more than 250 feet from present altitude) when in ALT*.

— Select a higher altitude than present altitude when in DES, OP DES mode.

— Select a lower altitude than present altitude when in CLB, OP CLB mode.

The mode engages automatically :

— five seconds after lift-off, if no other vertical mode is engaged

— upon loss of G/S* or G/S mode

— upon loss of FINAL mode

— upon loss of LOC* or LOC mode

— upon loss of NAV mode when DES mode is engaged

— upon loss of vertical flight path in DES mode
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DISENGAGEMENT CONDITIONS

The pilot can disengage the V/S mode manually by :
— pulling or pushing the altitude selector knob

— initiating a go around.

It disengages automatically :

— when the aircraft reaches the FCU altitude or

— upon G/S* engagement.

GUIDANCE

The FMGC pitch mode guides the aircraft to the target V/S or FPA. The corresponding

A/THR mode is SPEED or MACH. The FMA displays “V/S (FPA)".

The V/S (FPA) guidance has priority over the speed guidance. If the selected target V/S or
FPA is too high (relative to the current thrust condition and speed), the FMGC will steer the
aircraft to the target V/S or FPA, but the aircraft will also accelerate or decelerate. When
the speed reaches the authorized limit, the V/S or FPA decreases automatically to maintain
the minimum (or maximum) speed limit. (Also refer to reversion modes).
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‘ MODE REVERSIONS AND AUTOMATIC SPEED MODE PROTECTION

There are several types of mode reversions. Each one observes a specific logic that can be
described as follows :

INTERACTION BETWEEN LATERAL MODES, VERTICAL MODES, AND MANAGED SPEED
PROFILE

- When NAV mode is engaged :
The FMGS guides the aircraft along the flight plan and considers the constraints attached
to the F-PLN waypoints. As a result, managed CLB and DES modes are available.

- When NAV mode is not engaged :
The FMGS considers that the flight plan is not followed, and ignores all speed and altitude
contraints linked to the flight plan waypoints. As a result, the managed vertical CLB and
DES modes are not available. The managed SPD profile disregards the speed constraints.

As a consequence : When NAV mode disengages (manual or automatic)

— CLB mode, when engaged, reverts to OPEN CLB.

— DES mode, when engaged, reverts to V/S mode on current value.

— Speed and altitude constraints are disregarded (but speed limit is retained).
When OPEN CLB or V/S engages following the reversion, the lateral mode is boxed
white for 10 seconds. The vertical mode is boxed white.
If disengagement of the NAV mode is not confirmed by one of the following actions
within 5 seconds :
- New FCU altitude target
- Level-off
- V/S selection
Then a triple click aural warning sounds. The white box flashes around the vertical
mode for 10 additional seconds.

DAH ALL



&L jl7dl gl Agdbdl
AIR ALGERIE

FLIGHT CREW OPERATING MANUAL

AUTO FLIGHT
FLIGHT GUIDANCE

1.22.30

P 38

SEQ 105

REV 07

MODE REVERSION DUE TO FCU ALTITUDE CHANGE

1. When an OPEN mode is engaged, the aircraft climbs or descends towards the altitude
set on the FCU. If the pilot sets the FCU altitude to a target not compatible with the
active open mode, a mode reversion occurs and V/S (or FPA) engages on current V/S (or
FPA). This reversion applies to CLB, OP CLB, DES, OP DES.
e.g. : Reversion from OP CLB to V/S

.

/THR CLB | OP CLB| NAV
ALT
280 @; 280
20 —p—20
60 &+ 60

/

NAV

GFC5-01-2230-038-A105A4

FCU ALTITUDE CHANGE FROM FL150 to FL70

2. If ALT* being engaged, the target altitude is changed of any value greater than 250 feet,
V/S (or FPA) engages on current V/S (or FPA).
Also Refer to mode reversion table.

300

/ MACH NAV

GFC5-01-2230-038-B105AA

FCU ALTITUDE CHANGE FROM FL360 TO FL330

If within b seconds after the reversion to V/S (or FPA) the pilot does not confirm the
altitude target change by
— pulling the ALT knob, or
— setting a new V/S (or FPA) target, or

— pushing the ALT pushbutton on the FCU,
a triple click sounds, and the V/S (or FPA) is boxed white for 10 additional seconds.
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AUTOMATIC SPEED MODE PROTECTION

FDs are engaged in an OPEN mode in climb with AP not engaged

If FDs are engaged in CLIMB, or OPEN CLIMB mode, and the pilot does not follow the FD

bars to maintain the commanded climb (pitch too low and autothrust in maximum climb

thrust), the aircraft accelerates.

Both FDs disengage when VMAX+4 is reached (VMAX being VMO, VLE or VFE). If the

A/THR is active, it reverts to SPEED mode and reduces the thrust to recover the speed
R  target. A triple click aural warning sounds.
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AUTOMATIC SPEED MODE PROTECTION

FDs are engaged in an OPEN mode, in descent with the AP not engaged

If the FDs are engaged in DES or OP DES mode and, if the pilot does not follow the FD bars
to maintain the commanded pitch, the aircraft decelerates (insufficient descent rate and
idle thrust).

If the airspeed reaches VLS-2, both FDs disengage. (If speedbrakes are extended, the FDs
disengage between VLS-2 and VLS-19, depending on the position of the speedbrakes.)
The A/THR, if active, reverts to SPEED mode upon FD bars disengagement, and increases
thrust to recover the speed target. A triple-click aural warning sounds.

—~ CLICK
— CLICK
>~ CLICK

v = e v R w e v

REACHING
VLS=2
(VLS-19 FULL SPEEDBRAKES)

/

|

THR IDLE OP DES NAV \
| T | | 1FD2
A/THR

«

LA
>
113]

180

GFC5-01-2230-039-A105AA
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AUTOMATIC SPEED PROTECTION IN V/S {or FPA) MODE

In climb

= = o w s @ e w B w e w e v

_~ CLICK
— CLICK
™~ CLICK

V/S PULSES AND

IS BOXED AMBER

1

REACHING
VLS
(or VLS-5)

When climbing with V/S mode engaged : If the selected V/S value is excessive (with
regards to thrust and speed), the FMGS maintains the V/S target, but the airspeed
decreases. When reaching VLS (or VLS - 5, if the speed target is VLS), the AP temporarily
abandons the V/S target, and automatically decreases the vertical speed to maintain VLS.
The same applies, if FPA mode is used with an excessive FPA target.

KSPEED

V/S + 3900|
ALT

NAV ‘

/SPEED

NAV ‘

GFC5-01-2230-040-A100A4

3-15_:.
. T )

R V/S mode remains engaged.

R

R pulses. Besides, an aural triple click is generated.
R

R

R the FMA remains unchanged.

On the FMA, the V/S target is boxed with a flashing amber rectangle, and the V/S value

Note : When flying with FD bars only (AP OFF), the FMGS adjusts the pitch bar so that VLS
is maintained. However, no triple click is generated and the V/S target display on
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AUTOMATIC SPEED PROTECTION IN V/S {or FPA) MODE

GFC5-01-2230-041-A100A4A

In descent

When descending with V/S mode engaged : If the selected V/S value is excessive (with
regards to thrust and speed), the FMGS maintains the V/S target, but the airspeed
increases. When reaching VMAX (VMO or VLE in clean, or VFE + 4 knots), the AP
temporarily abandons the V/S target, and automatically decreases the vertical speed to
maintain VMAX.

The same applies, if FPA mode is used with an excessive FPA target.

_~ CLICK
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™ CLICK
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1
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o] 1 3
3 | - 2857
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] | 320 4
F | 280
[ I 300 i éi
Y I
I | ___:<j L
FL200 X FL200
STD

\ 35 01 2 / \ 35 01 2 /

V/S mode remains engaged.
On the FMA, the V/S target is boxed with a flashing amber rectangle, and the V/S value
pulses. Besides, an aural triple click is generated.

Note : When flying with FD bars only (AP OFF), the FMGS adjusts the pitch bar so that
VMAX is maintained. However, no triple click is generated and the V/S target
display on the FMA remains unchanged.
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MODE REVERSIONS
Reversion due to FCU ALTITUDE changes
CONDITIONS ACTION CONSEQUENCE

OP CLB engaged
CLB engaged

FCU-selected ALT set
below a/c altitude

OP DES engaged
DES engaged

FCU-selected ALT set
above a/c altitude

ALT* active

FCU-selected ALT modification
(greater than 250 ft)

V/S—FPA engages on
current V/S—FPA

Reversion due to the loss of NAV mode

CONDITIONS

EVENT

CONSEQUENCE

CLB engaged

DES engaged

Loss of the lateral
managed mode:
NAV

0P CLB engages

V/S engages

SPEED PROTECTION, when FD orders are not followed by the crew (AP NOT engaged)

- A/THR active (IDLE thrust)

CONDITIONS EVENT CONSEQUENCE
- FD engaged only (no AP) and IAS = VLS -2 FD bars disappear.
- OP DES or DES engaged (if speedbrakes are extended|[If A/THR active, automatic

between VLS-2 and VLS-19)

engagement of SPEED mode on the
A/THR.

Thrust increases, and the speed is
regained.

- FD engaged only (no AP) and
- OP CLB or CLB engaged
- A/THR active (CLIMB thrust)

IAS = VMAX + 4
VMAX = VFE or VLE or YMO/MMO

FD bars disappear.

If A/THR active, automatic
engagement of SPEED mode on the
A/THR

Thrust'increases, and the speed is
regained.

SPEED PROTECTION due to excessive V/S

CONDITIONS

EVENT

CONSEQUENCE

- Excessive V/S or FPA selected in
climb

IAS = VLS
{or VLS-b, if target = VLS))

- Excessive V/S or FPA selected in
descent, and
- Clean configuration

IAS = VMAX

- Excessive V/S or FPA < 0
selected in descent and
- Configuration other than clean

IAS = VMAX

The selected V/S (or FPA) target is
temporarily abandoned to maintain
VLS in climb or VMAX in descent.
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Enhanced mode reversion alertness

The following sequences or mode reversions are highlighted by a triple click :
- V/S selection in ALT*

- SPD selection in SRS

- CLB to OP CLB upon lateral crew action while climbing toward a constraint
- ALT* to V/S when upon ALT target change

- FD disengagement in OPEN modes

- Alerting FMA display when V/S-FPA target is not held

- CLB to OP CLB reversion upon profile loss

- Automatic FD reengagement in basic mode

- DES to V/S upon flight plan loss or upon no lateral crew action

- FINAL DES to V/S upon NAV loss

- Reversion to V/S when selected ALT crosses the current altitude

- Automatic FD reengagement in basic lateral mode

- NAV to HDG upon NAV loss
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| AP/FD COMMON MODES |

GENERAL

These modes are called "common” because they are related to both the lateral and the

vertical axes.

The AP/FD common modes are :

— On takeoff ; Runway/Runway track associated to SRS vertical modes.
— In approach : ILS approach (LAND) or non-ILS approach (FINAL APP).
— In Go-around : Go-Around Track associated to SRS vertical modes.

These modes are engaged simultaneously on both axes.

COMMON MODES VERTICAL LATERAL
TAKEOFF SRS RWY
RWY TRK
ILS G/S* LOC*
APPROACH G/S LOC
LAND, FLARE
APPROACH ' '
MODES ROLL OUT
NON
ILS FINAL APP NAV
APPROACH
GO AROUND SRS GA TRK
(GA)

TAKEOFF

Takeoff mode combines the SRS (Speed Reference System) vertical mode with the RWY

lateral mode.

Both are simultaneously engaged, but may be disengaged separately.

Takeoff mode is available :

— During the takeoff run and initial climb for FD bars guidance.
— Five seconds after lift-off for AP use.
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SRS (SPEED REFERENCE SYSTEM)

The SRS mode controls pitch to steer the aircraft along a path in the vertical plane at a
speed defined by the SRS guidance law.

— Engagement conditions
The SRS mode automatically engages when the thrust levers are set to the TOGA or
FLX/MCT detent, or a derated level (<), providing :
- V2 has been inserted in the MCDU PERF TO page. If V2 has not been inserted, V/S
mode engages 5 seconds after lift off on the current V/S value.
- The slats are extended.
- The aircraft has been on the ground for at least 30 seconds.

— Disengagement conditions
The SRS mode disengages :
- Automatically, at the acceleration altitude (ACC ALT), or if ALT* or ALT CST* mode
engages (above 400 feet RA).
- If the crew engages another vertical mode.
- If the crew selects a speed while in SRS mode : SRS reverts to OP CLB mode, and a
triple click aural warning is heard.

o= = e w e w e w e w

Note : In Engine Out conditions, the SRS mode does not automatically disengage at EQ
ACC ALT. Refer to Engine Out procedures.

= =

— Guidance
In SRS mode, the aircraft maintains a speed target equal to V2 + 10 knots in normal
engine configuration. When the FMGS detects an engine failure, the speed target
becomes the highest of V2 or current speed, limited by V2 + 15 knots.
The SRS guidance law also includes :
- Attitude protection to reduce aircraft nose-up effect during takeoff (17.5° or 22.5°
maximum in case of windshear).
- Flight path angle protection that ensures a minimum climb slope of 0.5°.
- A speed protection limiting the target-speed to V2 + 15 kt.

Note : If during takeoff the pilot inadvertently sets an altitude on the FCU below the
current altitude, the aircraft will remain in SRS mode until the pilot takes some
FLX 50| CLB

other action.
AP1
1FD2
| A/THR

Typical FMA at takeoff with a Flex temperature

MAN SRS

NAV ‘

GFC5-01-2250-044-A200A8
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RUNWAY (RWY)

GFC5-D1-2230-045-A10044

The RUNWAY mode has two submodes :

- RWY mode, which gives lateral guidance orders during takeoff roll and initial climb out (up
to 30 feet RA) if a LOC signal is available

- RWY TRK mode, which gives lateral guidance on the track the aircraft was flying at mode
engagement (at 30 feet RA)

— Engagement conditions
The RWY engagement conditions are :
— The conditions required for SRS mode engagement :
- V2 is inserted in the MCDU PERF TO page
- slats are extended.
- the aircraft has been on ground for at least 30 seconds.
— The aircraft is receiving a LOC signal and LOC deviation is less than 1/2 dot.
— The aircraft heading is within 20° of the ILS related course.
— The ILS course is identical to the runway heading of the origin airport as selected for
the active flight plan, if any.
The RWY TRK mode engages automatically at 30 feet (RA) if NAV mode does not
engage (NAV not armed prior to takeoff).

— Disengagement conditions
RWY mode disengages if :
— The LOC signal is lost below 30 feet RA or the aircraft heading and the runway
heading differ by more than 20°.
— Another lateral mode is engaged.

Note : If the takeoff runway has no ILS or if an ILS back course has been selected RWY
mode is not available and the PFD does not display the yaw bar nor RWY on
FMA.

— Guidance

— The RWY mode uses the LOC signal to guide the aircraft on the runway centerline
while the aircraft is on the ground.
The PFD displays the FD yaw bar.
The FMA displays RWY.

— The RWY TRK mode guides the aircraft on the track the aircraft was flying at mode
engagement.
The FD displays the conventional guidance bar. The FMA displays "RWY TRK".

MAN
FLX50

SRS
CLB

MAN
FLX50

SRS
cLB

RWYTRK
1FD2
A/THR

1FD2
A/THR

RWY

Typical FMA with RWY mode engaged.
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APPROACH

The aircraft can fly two different types of approaches :

— ILS (or LOC) approaches

— Non-ILS approaches (VOR/DME, VOR, NDB, RNAV)

The pilot uses an ARRIVAL lateral revison to insert these approaches into the flight plan.
The APPR pushbutton on the FCU is used to arm engage the guidance modes related to the
approach inserted into the flight plan.

— For an ILS approach, the guidance modes are LOC and G/S.
— For a non-ILS approach, the guidance modes are APP NAV and FINAL (FINAL APP).

ILS APPROACH

The ILS approach mode includes the following modes :

VERTICAL MODE LATERAL MODE
G/S* (capture) LOC* (capture)
G/S (track) LOC (track)

COMMON MODES
LAND - FLARE - ROLL OUT

The sequencing of these modes is automatic once the pilot has pushed the APPR
pushbutton and the conditions for engagement are met.

Selection

The ILS approach is selected when the approach pushbutton of the FCU is pressed and
— an ILS approach or a runway only or no approach is inserted in the Flight Management
flight plan (arrival page), and an ILS frequency is set in on the MCDU, or

— both radio management panels are set to NAV and each has the ILS frequency and
course set in.

Note: The ILS frequency will be automatically tuned when the direct distance to
destination is below 300 NM.
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Check approach guidance message

If the pilot inserts a non-ILS approach into the flight plan and then uses the RAD NAV page
to manually tune in an ILS, the MCDU displays “CHECK APPR GUIDANCE". This message
is a reminder that the available APPR guidance modes are APP NAV and FINAL.

= RADIO NAV

- VOR1/FREQ FREQ/VORZ2

3 0L/111.20 111.20/0L
=T CRS CRS

N 259 259
~ ILS /FREQ

? OLW/109.5
S CRS

N 259
o~ ADF 1/FREQ FREQ/ADF2

L C asc 1 C a/c 1
[=]

"
© CHECK APPR GUIDANCE

o

Example : OLW was manually entered on the RAD NAV page although a VOR approach is
selected in the flight plan.

Arming conditions of LOC and G/S modes

The pilot arms the (ILS) APPR mode (LOC and G/S in blue on the FMA) by pushing the APPR

pushbutton on the FCU, provided that :

- An ILS approach is selected,

- The aircraft is above 400 feet RA,

- The ILS is available,

- Go-around or takeoff or final mode is not engaged,

- ILS frequency and course are identically set on both receivers.

— LOC and G/S blue are displayed on the FMAs. Both modes will automatically engage
when conditions are met.

— Second autopilot may be engaged.

— Current landing capability is displayed on the FMAs.

Disarming conditions of LOC and G/S modes

LS APPR mode is disarmed if the aircraft is above 400 feet and one of the following

conditions is met :

— When the pilot presses the APPR pushbutton, both the LOC and the G/S modes disarm.
- The HDG/TRK mode engages, if the LOC mode was engaged and the V/S or FPA mode

engages if the G/S mode was engaged.

— When the pilot presses the LOC pushbutton, only the G/S mode disarms and the V/S or
FPA mode engages, if the G/S mode was engaged.

— The pilot pulls the HDG/TRK selector knob.

— The pilot engages the go-around mode.
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///' CAT 2 AP1+;\\\

1FD2
A/THR

SPEED

ALT NAV
G/S| LOC
DH 290

b30]

GFC5-01-2230-048-A001AA

LOC AND G/S ARMED

Engagement conditions of LOC and G/S modes

When ILS capture conditions are fulfilled :

— LOC* mode engages, and

— G/S* mode engages. No radio altimeter validity is required with this standard for G/S
engagement.

The FMA displays “LOC*”, or LOC* and G/S* in green.

Nevertheless, the G/S* mode cannot engage, if :

— LOC* mode is not engaged, or

— The aircraft is above the glide path and its trajectory does not cross the ILS G/S beam.

When the aircraft is established on LOC axis, the LOC mode engages.

When the aircraft is established on the G/S axis, the G/S mode engages.

The FMA displays “"LOC" and “G/S” in green. The AP/FD guides the aircraft along the G/S

down to 30 feet, and along the LOC during the flare and rollout.

R Note: G/S* or G/S may engage at altitudes above the operative range of the radio
altimeters (8000 feet for TRT, 5000 feet for Collins radio altimeter), but the landing
capability displayed on the FMA will reflect the lack of radio altimeter validity (CAT
1 only} until the RAs become active.

If the radio altimeters fail : LOC, G/S and AP/FDs will disengage and FDs will
reengage on basic modes.
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Disengagement conditions of LOC and G/S modes

If the aircraft is above 400 feet, the (ILS) APPR mode disengages when the :

— Pilot presses the APPR pushbutton, the system reverts to basic modes (HDG V/S or TRK
FPA).

— Pilot presses the LOC pushbutton, the LOC mode remains engaged. The system reverts
to V/S FPA, if G/S was engaged.

— Pilot pulls out the HDG/TRK selector knob, the system reverts to basic modes HDG V/S
or TRK FPA.

— Go-around engages.

— LOC or G/S signal has been lost for 7 seconds or more above 200 feet RA. AP/FDs
disengage and FDs reengage in basic modes (HDG V/S or TRK FPA).

Disengagement conditions of G/S only

— The pilot pulls out the V/S FPA selector knob. LOC mode remains engaged but G/S mode
disengages, and V/S or FPA engages.

— The pilot pushes or pulls the ALT selector knob. LOC mode remains engaged and the
mode selected by the crew engages, as a function of the FCU-selected altitude.

LOC capture assistance function

In NAV mode, and when within 20NM of the destination runway, the aircraft is guided with
a track angle of 20° from the LOC axis. This helps the aircraft intercept and capture the LOC
beam. When the ILS frequency or the ILS ident entered on the RAD NAV page differs from
the ILS of the destination runway entered in the Flight Plan ;

— The aircraft loses the LOC capture assistance function.

— The "RWY/ILS MISMATCH" message is displayed on the scratchpad.

— The pilot should select HDG mode to perform the LOC capture.

Note : There is no G/S capture assistance. The pilot will ensure that the aircraft’s flight
path intercepts the G/S beam for G/S* engagement.

LAND MODE

Engagement conditions

LAND mode automatically engages when the LOC and G/S modes are engaged and the
aircraft is below 400 feet RA. The FMA displays "LAND", indicating that LOC and G/S are
locked. No action on the FCU will disengage LAND mode. FLARE and ROLL OUT modes will
successively engage.
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Disengagement conditions

LAND mode disengages :

— Upon engagement of the go-around mode,

— If the pilot presses the APPR pushbutton when the aircraft has been on ground for at
least 10 seconds with the autopilot disconnected.

Note : When LAND is not displayed on the FMA at/or slightly below 400 feet, the landing
capability degrades to CAT 1 and an aural triple click is generated. Autoland is not
allowed with CAT 1 displayed on the FMA.

FLARE MODE

R Once the aircraft reaches approximately 55 feet RA (the precise value is a function of V/S),
— FLARE mode engages.
— The FMA displays “FLARE" in green.
R  Around 45 feet RA, the AP/FD aligns the yaw axis with the runway centerline, and the
R aircraft starts to flare on the pitch axis. If the autothrust is active, thrust is automatically
reduced to IDLE during flare (refer to A/THR RETARD mode).
When both AP/FDs are disengaged, FLARE mode disengages.
After main landing gear touchdown, the autopilot (if engaged) sends a nose down order.

Align sub-mode
Align is a sub-mode of LAND that lines up the aircraft's axis with the ILS course at
approximately 45 feet. Align sub-mode is not displayed to the crew.

=

Note : Align sub-mode is often known as “decrab” function.
ROLL OUT MODE

At touchdown, ROLL OUT mode engages and guides the aircraft along the runway
centerline. The FMA displays “ROLL OUT" in green, and the PFD displays the yaw bar and
no FD bars.
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SPEED CONTROL

The autothrust, when active, controls speed. The approach speed target (VAPP) is either

managed by the FMGS or selected by the crew :

— When managed, the speed target is computed by the FMGS and may be modified by
the crew through the MCDU. At 700 feet RA, the current speed target value is
memorized by the autothrust, to ensure stabilized speed guidance, even if Flight
Management fails. Below 700 feet, any new VAPP or WIND entry in the MCDU has no
effect on the speed target.

— When selected, the autothrust always targets the speed selected on the FCU.

= e v o w s @ e w o w R w e v

TYPICAL ILS APPROACH

- ARM LOC/APPR MODE
- ENGAGE SECOND AP

= AUTOMATIC THRUST
REDUCTION
- ALIGN

LOC CAPTURE G/S CAPTURE
LOC TRAKK G/S TRACK

LAND
FLARE AUTO CALL ouT

400 Ft / "RETARD"
THR LEVERS

"IN REVERSE
BUCH DOWN
ROLL OUT

50/40 Ft
30 Ft

10 Ft

GFC5-01-2230-050-A001A4A

AUTOLAND WARNING LIGHT

The following situations, when occuring below 200 feet RA with the aircraft in LAND mode,

trigger the flashing AUTOLAND red warning and a triple click aural warning :

— Both APs OFF below 200 feet RA

— Excessive deviation in LOC (1/4 dot above 15 feet RA) or GLIDE (1 dot above 100 feet
RA). In addition, LOC and GLIDE scales flash on the PFD.

— Loss of LOC signal above 15 feet or loss of GLIDE signal above 100 feet. In addition, the
FD bars flash on the PFD. The LAND mode remains engaged.

— The difference between both radio altimeter indications is greater than 15 feet.

LANDING CAPABILITIES

Each FMGC computes its own automatic landing capability according to the availability of
computers or sensors or functions. (Refer to 4.05.70).

The FMA displays “CAT1", “CAT2", "CAT3 SINGLE" or “CAT 3 DUAL" messages as soon as
the APPR pushbutton is pushed in to arm ILS approach modes.
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NON PRECISION APPROACH MODE

This mode guides the aircraft laterally and vertically down to the Minimum Descent Altitude
(MDA) or Minimum Descent Height (MDH) along the final descent profile computed by the
FMGS.

This mode is used to fly a NON ILS approach (VOR, VOR/DME, NDB, RNAV...) as inserted
into the flight plan.

SPEED FINAL APP AP
"

g V DEV SCALE
A/THR

MDA 940

N & &
NN S
3 L
ALTITUDE Q Qé- < g—) <(i-__’(.-
AV
60
AROUND
MDA/MD\H
e
PRESS =
APPR PB
FINA EQ‘C’OHEEE A/C INTERCEPTS
MODE Py THE VERTICAL FLIGHT PATH
ARMS FINAL MODE ENGAGES

MDA (OR MDH) -50ft

AP IS DISCONNECTED ‘t////
FINAL APP DISENGAGES — BASIC MODES ENGAGE

GFC5-01-2230-051-A001AC

TOUCH DOWN
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A non precision approach includes the following managed modes :
— APP NAV mode for lateral guidance,
— FINAL mode for vertical guidance.

SELECTION

R  The non precision approach guidance modes are available, if a non-precision approach

R  (VOR, VOR/DME, NDB, RNAV) has been inserted in the active flight plan.
ARMING CONDITIONS

The crew arms APP NAV and FINAL modes by pressing the FCU's APPR pushbutton,

provided all of the following conditions are met :
— The aircraft is above 400 feet AGL,
— The active flight plan is valid (lateral and vertical profile),

R — A non precision approach has been selected in the active flight plan,
— GA mode is not engaged.

The FMA displays “FINAL" and “APP NAV” in blue.
If NAV mode was already engaged, APP NAV engages immediately.

DISARMING CONDITIONS
FINAL and NAV modes are disarmed, if the pilot :
— Presses the APPR pushbutton, or
— Presses the LOC pushbutton (thus arming LOC mode), or
— Engages GO AROUND mode.

ENGAGEMENT CONDITIONS

APP NAV and NAV modes engage under the same conditions :

If NAV mode was engaged, APP NAV engages immediately. If HDG/TRK is engaged, APP
NAV engages when the intercept conditions are met (the aircraft's heading or track

intercepts the flight plan’s active leg).
FINAL mode engages, if :

— The APPR phase is active and the deceleration point has been sequenced, and

— APP NAV mode is engaged, and
— The crosstrack error is less than 1.5 NM, and
— FINAL mode is armed, and
— The aircraft intercepts a descending leg of the vertical flight path, or

— In'V/S (FPA) or OP DES mode, the aircraft intercepts a level-off segment of the vertical
flight profile, with a selected altitude different from this level-off segment.
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DISENGAGEMENT CONDITIONS

The FINAL and APP NAV modes disengage :

— If the pilot presses the APPR pushbutton (HDG V/S or TRK FPA mode engages).

— If the pilot presses the LOC pushbutton (LOC mode arms, if an ILS is selected otherwise
HDG V/S or TRK FPA mode engages).

— If the pilot pulls out the HDG TRK selector knob, the FMGS reverts to basic modes HDG
V/S or TRK FPA.

— Automatically at MDA (or MDH) — 50 feet, or 400 feet AGL, if no MDA/MDH entered.

— When the GO AROUND mode engages.

Note : If the pilot engages the V/S or FPA mode, only FINAL mode disengages and APP
NAV remains engaged.

GUIDANCE

The FINAL mode guides the aircraft on the vertical profile down to the Minimum Descent

Altitude.

The FINAL mode :

— Displays a vertical deviation scale (x 200 feet) on the Primary Flight Display, and a VDEV
symbol showing deviation from descent path.

— Anticipates leaving the altitude selected by the Flight Control Unit, when the aircraft
reaches the Continue Descent symbol (blue arrow on the navigation display).

— Gives precise vertical guidance on the descent and final path, with an internal vertical
speed limitation, to avoid excessive V/S.

If the autopilot is engaged while using the APP NAV/FINAL modes, it automatically

disengages at MDA (or MDH) — 50 feet.

FD modes revert to basic HDG-V/S, or TRK-FPA.
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WARNING

When the GPS PRIMARY function is installed, a triple-click aural warning sounds if the GPS

PRIMARY function is lost during a non precision approach.

GO AROUND (GA)

Go-around mode combines the SRS (Speed Reference System) vertical mode with the GA

TRK (Go-Around Track) lateral mode.

ENGAGEMENT CONDITIONS

Setting at least one thrust lever to the TOGA detent engages both SRS/GA TRK modes, if:

— The flaps lever is at least in position 1, and
— The aircraft is in flight, or

— The aircraft has been on ground for less than 30 seconds (AP disengages and can be

re-engaged five seconds after lift-off).

FD bars are automatically restored in SRS/GA TRK modes.

If FPV/FPD was previously selected, it reverts to FD bars.

The FMA displays "SRS” and “GA TRK" in green.
DISENGAGEMENT CONDITIONS
— The SRS mode disengages :

— If the crew engages another vertical mode.

v = e w R w e v

a triple-click aural warning is heard.

— Automatically, if ALT* or ALT CST* mode engages (above 400 feet RA).

— If the crew selects a speed while in SRS mode : SRS reverts to OP CLB mode and

Note : The SRS mode does not automatically disengage when climbing through the
GA ACC ALT. The pilot has to manually engage OP CLB mode to increase the

speed target to Green Dot speed.

= =

Note : In Engine Out conditions, the SRS mode does not automatically disengage at
EO ACC ALT. Refer to Engine Out procedures.

— GA TRK disengages when the pilot engages another lateral mode above 100 feet RA. In
dual AP configuration, disengagement of the Go-around mode, on either axis, causes

AP2 to disconnect.
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— The SRS law maintains the current speed at Go-around engagement, or VAPP
whichever is higher. Nevertheless, the SRS speed is limited to VLS + 25 kt in normal
engine configuration and VLS + 15 kt in engine out. When the SRS mode disengages,

the target speed becomes Green Dot speed.

— GA TRK mode guides the aircraft along the current track at Go-around initiation.

MAN SRS |GA TRK
TOGA ‘CLB ‘

GFC5-D1-2230-D54AR100AR

Typical FMA in Go Around
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AUTOTHRUST

GENERAL

The autothrust (A/THR) is a function of the FMGS, it includes 2 independent A/THR

commands, one per FMGC. Each one is able to control the thrust of both engines

simultaneously through 2 Engine Interface Units and 2 Electronic Engine Controls (PW or

RR engines) or 2 Engine Control Units (GE engines). Only one FMGC controls the active

A/THR, it is called the master FMGC.

Thrust is controlled :

— automatically when the A/THR is active

— manually by the pilot.

The autothrust is active when the A/THR pushbutton of the FCU is lighted green and A/THR

is displayed white in the FMA 5th column.

The position of the thrust levers determines whether A/THR is armed, active, or

disconnected.

The autothrust system, when active :

— maintains a specific thrust in THRUST mode

— controls the aircraft speed or MACH in SPEED/MACH mode

— uses ALPHA FLOOR mode to set maximum thrust when the aircraft angle of attack
exceeds a specific threshold.

The autothrust system can operate independently or with the AP/FD.

— When performing alone, A/THR always controls the speed.

— If the autothrust system is working with the AP/FD, the A/THR mode and AP/FD pitch
modes are linked together. (Refer to 1.22.30 Interaction between AP/FD and A/THR
modes).

When autothrust is active, the FMGS commands the thrust according to the vertical
mode logic, but uses a thrust not greater than the thrust commanded by the position of
the thrust lever. For example, when the thrust levers are set at the CL (climb) detent,
the autothrust system can command thrust between idle and max climb.

The autothrust system, when armed, automatically activates if the thrust levers are
moved into the active range sector. Outside of this range, thrust levers control thrust
directly.

MASTER A/THR

The thrust being controlled by one A/THR only, when one AP is engaged, priority is given
to the associated autothrust.
When both APs are engaged or no AP/FD engaged, A/THR 1 has the priority.
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THRUST LEVERS

GFC5-01-2230-056-A001AA

The pilot uses the thrust levers to do the following :

— Manually select engine thrust.

— Arm and activate autothrust (A/THR).

— Engage reverse thrust.

— Engage the takeoff and go around modes.

When autothrust is disconnected, the thrust levers control thrust directly : each lever
position corresponds to a given thrust.

4 detents divide each of the thrust lever sectors into three segments. The detents are :
TO GA : Maximum takeoff thrust

FLX MCT : Maximum continuous thrust (or FLX at takeoff)

CL : Maximum climb thrust

IDLE . Idle thrust.

When the thrust levers are at the IDLE position, the pilot can pull the reverse levers.

IDLE MAX REVERSE
REVERSE

ALL
A/THRACA%I‘ZES

TO/GA TO/GA
FLX/MCT. FLX/MCT
CL CL
IDLE IDLE
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A/THR ARMING CONDITIONS
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most important ones :

— One FMGC operative

— 2 ADIRS operative

— 2 FADECs operative

— One operative FCU channel
— One LGCIU operative

There are a considerable number of A/THR arming conditions. The following is a list of the

— A/THR is not manually disabled (instinctive disconnect pushbutton has not been pressed

for more than 15 seconds).
The pilot arms the A/THR :
— On ground :

— By pushing the A/THR pushbutton on the FCU when the engines are not running, or
— By setting the thrust levers at the FLX or TOGA detent when the engines are running.

— In flight :

— By pushing the A/THR pushbutton on the FCU while the thrust levers are out of the

active range, or

= =

— By engaging the go around mode.
When the A/THR is armed :
— The FCU's A/THR pushbutton light comes on
— "A/THR" is displayed in blue on the FMA

e @

— While A/THR is active ("A/THR” white on the FMA), by setting all thrust levers
beyond the CL detent or at least one lever above the MCT detent, or

100 1000

O

\

2 MAN ‘ SRS | RuWY AP1

) FLX50 | CLB | NAV 1FD2 =
S | ‘ A/THR =
5 BLUE

e
w| _ | =
!T\

GREEN

Note : At takeoff, if the thrust levers are set back to idle, the A/THR disengages and cannot

be rearmed until airborne.
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A/THR ACTIVATION

The A/THR is active when it controls thrust or speed. The position of the thrust lever

determines the maximum thrust that the A/THR system can command (except in a-floor

condition).

The A/THR being armed, is activated :

— when the pilot sets both thrust levers between the CL and IDLE detents (two engines
operative)

— when the pilot sets one thrust lever between the MCT and IDLE detents (one engine
inoperative).

The A/THR being disconnected, is activated when the pilot pushes the FCU pushbutton

while the thrust levers are within the active range, including IDLE position

v = e w e w e w e w o v

Note : When the pilot sets both thrust levers to IDLE position, the A/THR disconnects but,

" ifthe pilot pushes the A/THR pushbutton of the FCU, he will simultaneously arm and
activate the autothrust. Due to the thrust levers position, IDLE thrust will be
maintained.

v = e w R w e v

— when ALPHA FLOOR is activated, regardless of the initial status of A/THR and the
position of the thrust levers.

When A/THR is active :

— The A/THR pushbutton on the FCU lights up.

— The FMA displays A/THR mode in green in the first column and A/THR in white in the

fifth column.
Z A/THR mode (
3 green ——= SPEED V/S+800, HDG AP1
s ALT 1FD2 A/THR status
2 A/THR - white
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EFFECTS OF THRUST LEVER MOVEMENT WHILE A/THR IS ACTIVE

— When both thrust levers are set above the CL detent (both engines operative) or one
thrust lever is set above MCT (one engine operative) the A/THR reverts from active to
armed. “A/THR” turns to blue on the FMA and the thrust levers control the thrust
directly. The FMA displays “MAN THR” white in its first column.

The thrust levers provide the crew with an immediate increase of thrust when both
thrust levers are pushed above the CL detent (2 engines) or the active thrust lever above
the MCT detent (one engine operative).

— When both thrust levers are set below the CL detent (both engines operative) or one
thrust lever is set below MCT (one engine operative), a repeating warning (amber
caution, single chime, ECAM message “A/THR LIMITED") is activated every 5 seconds
until the pilot moves the levers back into the detent. “THR LVR" green is displayed on
the FMA.

“LVR CLB" (both engines operative) or “LVR MCT" (one engine operative) flashes white
in the first column of the FMA.

This device reminds the crew that the normal operating position of the thrust levers,
when A/THR is active, is the CL detent (2 engines) or the MCT detent (one engine
operative).

— When one thrust lever is in the CL detent and the other one out of the detent, the “LVR
ASYM" amber message comes up until both levers are set in the CL detent (only with
both engines operative).

A/THR DISCONNECT

When the A/THR is disconnected, it is neither armed nor active.
The A/THR can be disconnected in two ways :
» Standard disconnection
— The pilot pushes the instinctive disconnect pushbutton on the thrust levers (which
immediately sets the thrust corresponding to the lever positions) or
— The pilot sets both thrust levers to IDLE detent.
+ Non-standard disconnection
— The pilot pushes the A/THR pushbutton on the FCU while A/THR is armed/active, or
— The system loses one of the arming conditions.

Below 100 feet radio altitude

When the radio altitude is below 100 feet and the pilot sets both thrust levers above the
CL detent or one above the MCT detent, the autothrust will disconnect. It will rearm
automatically when at least one of the thrust levers is set to TOGA.

If the PF set thrust levers above CL detent but below TOGA and come back to CL detent,
the A/THR will disconnect and remain disconnected. As a result, the thrust will increase
up to CLIMB thrust. The crew has to manually set the appropriate thrust for landing (or go
around).
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CAUTION

If the pilot pushes and holds one instinctive disconnect pushbutton for more than 15
seconds, the A/THR system is disconnected for the remainder of the flight. All A/THR
functions, including ALPHA FLOOR, are lost and they can only be recovered at the
next FMGC power-up (on ground).

THRUST LOCK FUNCTION

The THRUST LOCK function is activated when the thrust levers are in the CL detent (or in
the MCT detent with one engine-out), and the pilot pushes the FCU A/THR pushbutton, or
the A/THR disconnects due to a failure.
The thrust is locked at its level prior to disconnection. Moving the thrust levers out of the
CL or MCT detent suppresses the thrust lock, and reverts to manual control.

When the thrust lock function is active :
— "THR LK" flashes amber on the FMA.
— ECAM "ENG THRUST LOCKED" flashes every five seconds.

— ECAM displays “THR LEVERS

MOVE”

— A single chime sounds and the Master Caution Light flashes every five seconds.
All warnings cease, when the pilot moves the thrust levers out of the detent.

A/THR DISCONNECT CAUTION

The standard disconnection triggers a temporary ECAM message, and a single chime.
The non-standard disconnection (A/THR pushbutton pressed on the FCU, or A/THR failure)
triggers continuous visual cautions until the pilot reacts. The single chime sounds.

A/THR DISCONNECTION

BY INSTINCTIVE DISCONNECT
OR SETTING TWO LEVERS TO
IDLE (if above 50 ft RA)

BY OTHER MEANS

MASTER CAUTION Is on for 3 sec max On
.| Flashing “ENG THRUST LOCKED”,
ECAM MESSAGE | Amber AVTHR OFF message = 5 ber AUTO FLT A/THR OFF,
sec maximum
CONSEQUENCE THR LEVERS..... MOVE (blue)
AUDIO Single chime Single chime
CLR pushbutton on
ECAM CONTROL OFF ON
PANEL
MASTER CAUTION | Tums off the MASTER CAUTION | Turns off the MASTER CAUTION
pushbutton light, and erases ECAM message. | light.
CLR puhbutton on Turns off the MC light and CLR
ACTION ECAM CONTROL No effect pushbutton, and erases the ECAM
PANEL message. Calls status.
INSTINCTIVE Turns off the MASTER CAUTION
DISCONNECT  |light, and erases the ECAM | [ums off the MASTER CAUTION
pushbutton message. gnt.

ECAM STATUS MESSAGE

NO

YES
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A/THR MODES

Except in takeoff and go around situations, normal operation of the A/THR system requires

the thrust levers to be :

— In the CL detent for the two-engine configuration. If they are not set in the CL detent,
“LVR CLB" flashes white on the FMA.

— In MCT detent when in the one-engine-out configuration. If the appropriate lever is not
set in the MCT detent, “LVR MCT” flashes white on the FMA.

The A/THR modes are selected automatically in conjunction with the AP/FD modes (except

for ALPHA FLOOR).

A/THR in THRUST mode AP/FD pitch mode maintains the speed :
OP CLB - OP DES - CLB - SRS - FLARE and DES (IDLE
path)

A/THR in SPEED/MACH mode If neither AP nor FD is engaged

If AP/FD controls a vertical path
V/S-FPA-ALT*- ALT CST*-ALT-ALT CRZ-G/S*
-G/S-FINAL and DES {(geometric path)

A/THR in RETARD mode Automatic landing (AP engaged in LAND mode).

THRUST mode

— In THRUST mode, autothrust commands a specific thrust level in conjunction with the
AP/FD pitch mode. This thrust level is limited by thrust lever position.

FMA display Meaning

THR MCT The most advanced thrust lever is in the MCT detent {engine out)

THR CLB The most advanced thrust lever is in the CL detent

THR LVR Either thrust levers are below CL or MCT detent or at least one thrust lever
is in CL detent and the other above CL detent.

THR IDLE All engines at IDLE thrust

THR DCLB 1(2) The most advanced thrust lever is in the CL detent and the crew has
selected a derated climb.

Note : When the A/THR is armed for takeoff or go around, the FMA displays “"MAN TOGA”
(or “MAN FLX” or MAN DTO <) in white to remind the crew that the thrust levers
have been positioned properly.
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RETARD mode

The RETARD mode is only available during automatic landing (AP engaged in LAND mode).
The RETARD mode engages at approximately 40 feet RA, and remains engaged after
touchdown.

The A/THR commands IDLE thrust during the flare and the FMA and engine warning display
show “IDLE".

If the autopilot is disengaged during the flare before touchdown, the SPEED mode replaces
the RETARD mode, and the pilot has to manually reduce thrust.

Note : In automatic landing, the system generates a “RETARD” callout at 10 feet RA,
which prompts the pilot to move the thrust levers to IDLE in order to confirm thrust
reduction. In manual landing conditions, the system generates this callout, as a
reminder, at 20 feet RA.

SPEED/MACH mode

In SPEED/MACH mode, the A/THR adjusts the thrust in order to acquire and hold a speed

or Mach target.

The speed or Mach target may be :

— Selected on the FCU by the pilot

— Managed by the FMGC.

When in SPEED or MACH mode, the A/THR does not allow speed excursions beyond the

following limits, regardless of the target speed or Mach number :

— For a selected speed target, the limits are VLS and VMAX (VMO-MMO, VFE-VLE,
whichever applies).

— For a managed speed target, the limits are maneuvering speed (Green Dot, S, F
whichever applies) and maximum speed (320/.84-VFE-VLE whichever applies). In
descent, the maximum managed speed target computed by the FMS are
315/.83-VFE-VLE, whichever applies.

The changeover from SPEED to MACH mode is either automatically performed by the

FMGC, or manually by the pilots (in selected speed target only) by pushing the SPD/MACH

changeover pushbutton.

The FMA displays “SPEED” or “MACH".
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MACH MODE IN CRUISE PHASE (A/THR SOFT MODE)

When the aircraft is in ALT CRZ mode with the autopilot engaged, autothrust engaged in
MACH mode, and is within a +/-3 knot range of the target speed, the autothrust soft mode
engages. This mode reduces the thrust variation in cruise, specifically in light turbulence.
The autothrust soft mode disengages, when the speed deviation from the target becomes
too large or the target is modified ; autothrust transition from soft to basic mode may lead
to transient thrust variation. This mode is inhibited with the speedbrakes extended, or with
an engine-out, or when the Mach target is below 0.65.

SPEED MODE IN APPROACH PHASE

When the aircraft flies an approach in managed speed, the speed target displayed on the
PFD in magenta, is variable during the approach.

This managed speed target is computed in the FMGS, using the “ground speed mini”
function.

GROUND SPEED MINI FUNCTION PRINCIPLE

The purpose of the ground speed mini function is to take advantage of the aircraft’s inertia,
when the wind conditions vary during the approach. It does so by providing the crew with
an adequate indicated speed target. When the aircraft flies this indicated speed target, the
energy of the aircraft is maintained above a minimum level, ensuring standard aerodynamic
margins versus stall.

If the A/THR is active in SPEED mode, it will automatically follow the speed target, ensuring
efficient thrust management during the approach.

The minimum energy level is the energy level the aircraft will have at touchdown, if it lands
at VAPP speed with the Tower-reported wind as inserted in the PERF APPR page.

The minimum energy level is represented by the Ground Speed the aircraft will have at
touchdown. This Ground Speed is called “GROUND SPD MINI".

During the approach, the FMGS continuously computes the speed target using the wind
experienced by the aircraft in order to keep the ground speed at, or above, the "Ground
Speed Mini”.

The lowest speed target is lower limited to VAPP. and is upper limited by VFE of next
configuration in CONF 1, 2, 3 and VFE — 5 in CONF FULL.

The speed target is displayed on the PFD speed scale in magenta, when approach phase
and managed speed are active. It is independent of the AP/FD, and/or ATHR engagements.
Wind is a key factor in the ground speed mini function.

TWR WIND

TWR WIND is the MAG WIND entered in the PERF approach page. It is the average wind,
provided by the ATIS or the Tower. Gusts must not be inserted ; they are included in the
aircraft target speed computation.
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R TWR HEADWIND COMPONENT

R The TWR HEADWIND COMPONENT is the component of the MAG WIND projected on the
R runway axis (landing runway entered in the flight plan). It is used to compute VAPP and GS
R mini. . The TWR wind is the wind announced by the ATC and entered in the PERF APPR
R  page (MAG WIND field).

R CURRENT HEADWIND COMPONENT

R  The actual wind measured by ADIRS is projected on the aircraft axis to define the
R CURRENT HEADWIND COMPONENT (instantaneous headwind). The CURRENT HEADWIND
R COMPONENT is used to compute the variable speed target during final (IAS target).

R VAPP COMPUTATION

R  VAPP automatically displayed on the MCDU PERF APPR page, is computed as follows :
R VAPP = VLS + 1/3 of the TWR HEADWIND COMPONENT or VAPP = VLS + 5 knots,
R which ever is highest.

R "1/3 of the TWR HEADWIND COMPONENT" has 2 limits :

R - 0 knots as the minimum value (no wind or tailwind)

R - +15 knots as the maximum value.

R  The crew can manually modify the VAPP and TWR wind values on the PERF APPR page.
R SPEED TARGET COMPUTATION

R  The FMGS continuously computes a speed target (IAS target) that is the MCDU VAPP value
R  plus an additional variable gust.

R VAPP +gust

R [ [>—>

R - JAS TARGET ——— =

R GFC5-01-2230-064-A110AA

R

R The IAS target is displayed on the PFD as a magenta triangle moving with the gust
R variation.

R Speed target computation above 400 feet :

The gust is the instantaneous difference between the CURRENT HEADWIND COMPONENT
and the TWR HEADWIND COMPONENT. It is always positive (or equal to zero for no wind
or tailwind) IAS targets have 2 limits :

— VAPP as minimum value

— VFE in CONF FULL or VFE - 5 knots in CONF 1,2 or 3 as the maximum value.

= = e w e w R w e v
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R Speed target computation below 400 feet :

=

The gust taken into account is only 1/3 of the instantaneous difference between the
CURRENT HEADWIND and the TWR HEADWIND COMPONENT. This is done to prevent any
important thrust variation in late final. Min and Max values remain unchanged.

R GROUND SPEED MINI (GS mini) COMPUTATION

R Ground speed mini concept has been defined to prevent the aircraft energy from dropping
R  below a minimum level during final approach. The GS mini value is not displayed to the
R crew.
R EXAMPLE
R

- DSST APPR

3 1015 F=141  ILSOR W/TONER WIND (MAG WIND) = 090/30

o Lo $=176 =1

3 096/30 = o188 367 VAPP = 140 kt

z Pivviaibiatl e T VLS = 130 kt

M VAPP =S

N 140 1304

1 NEXT

s PHASE >

PERF APPR PAGE (ILS APPRO

R 1AS TARGET VALUES

ACH)

R If we turn the previously explained speed target definition, into formulae, we obtain the

R following result :

R Above 400 feet

R If IAS TARGET = Max [VAPF, (VAPP + CURRENT HEADWIND - TWR HEADWIND})] (1)

Current wind in approach IAS target
(a) 090/50 MAX [VAPP, (140 + 50 - 30) = 160 kt
(b) 090/10 MAX [VAPP, (140 + 10 - 30) = 140 kt
(c) 270/10 MAX [VAPP, (140 + 0 - 30) = 140 kt
(d) 090/30 MAX [VAPP, (140 + 30 - 30) = 140 kt

R (1) For this computation, the TWR

HEADWIND is voluntarily limited to 10 kt as a minimum.
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R Below 400 feet

IAS TARGET = Max [VAPR VAPP + 1/3 (CURRENT HEADWIND - TWR HEADWIND)]

That is equivalent to :

IAS TARGET = Max (VAPR VLS + 1/3 of CURRENT HEADWIND COMPONENT)

Current wind in approach

IAS target

(e) 090/36

MAX [VAPE {130 + 12) = 142kt

GFC5-01-2230-065A-A100A4A

(e)

36 Kt

DAH ALL




Tl gl Ag sl
AIR ALGERIE FLIGHT GUIDANCE SEQ 100 | REV 15

FLIGHT CREW OPERATING MANUAL

AUTO FLIGHT 1.22.30 P 66

v = R v e v s @ e w o v

A/THR MODE REVERSION

CONDITIONS EVENT CONSEQUENCES
¢ A/THR active in THR mode aircraft speed = VLS (Vmax) ¢ A/THR reverts to SPD mode
* AP OFF ¢ FD bars are removed

¢ FD engaged
« DES or “OP” DES engaged (CLB or
0P CLB)

For detail refer to “Speed mode protection”.

Alpha floor
The ALPHA FLOOR protection is triggered when the FMGCs receive a signal elaborated by
the PRIMs. This signal is sent when the aircraft angle of attack is above a predetermined
threshold function of the aircraft configuration. The A/THR is automatically activated and
commands TOGA thrust regardless of thrust lever positions. This protection is available
from lift off to 100 feet RA in approach.
Following indications are then provided :
— A-FLOOR on the FMA and on the EWD as long as o floor conditions are met
— TOGA LK on the FMA when the aircraft leaves the o floor conditions.

TOGA thrust is then frozen
A FLOOR and TOGA LK are displayed in green and surrounded by an amber flashing box.
In order to cancel the ALPHA FLOOR or TOGA LK thrust, disconnect the A/THR.

Note : Alpha Floor is inhibited :

" — in case of engine failure with flaps extended
— in case of engine failure with derated TO selected
— below 100 feet at landing
— above M.53

Alpha Floor protection is lost in case of A/THR failure.

—— CAUTION
The system may consider an engine to be failed, when this engine's Thrust Lever
Angle (TLA) is bellow 5°, and the TLA of other engine is above 5°. Therefore, Alpha
Floor may be inhibited.

In manual thrust control, when simultaneously moving both thrust levers back to
about the IDLE position, and in order to avoid undue Alpha Floor inhibition, check that
both levers are well-aligned and that no TLA is below 5°.
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‘ FLIGHT MODE ANNUNCIATOR (FMA)

The Flight Mode Annunciator (FMA), located on the top of the PFDs, reflects the status of
the A/THR, the AP/FD vertical and lateral modes, the approach capabilities, and the

AP/FD-A/THR engagement status.

A white box is displayed for 10 seconds around each new annunciation. The white box
R display time may be increased to 15 seconds in some mode reversion cases associated

R  with a triple click aural warning.

AP/FD APPROACH
VERTICAL CAPABILITIES
MODES DH or MDA
AP/FD AP, FD,A/THR
AUTOTHRUST LATERAL ENGAGEMENT
OPERATION MODES STATUS
§ |
5 Y Y Y Y l
E 1ST LINEﬁ> SPEED ALT * HDG CAT 3 AP1
o Z2ND LINE——F————» G/S LocC SINGLE 1FD2
< 3RD LINE— | o DH 100 | A/THR
2 ‘ T v EF~y /753 \

In the three left columns :

The engaged modes are displayed in green on the first line.
The armed modes are displayed in blue, or in magenta, on the second line.
Modes, armed due to a constraint, are displayed in magenta.

Special messages, are displayed on the third line :

— First priority is given to messages related to flight controls :
- MAN PITCH TRIM ONLY flashes red for 9 seconds, then remains steady
- USE MAN PITCH TRIM pulses amber for 9 seconds, then remains steady.

— Lower priority messages related to FMGS.

In the fourth column, approach capabilities are displayed in white

DH or MDA/MDH is displayed in blue.

In the right column, AP FD, A/THR engagement status are displayed in white

FD is boxed for 10 seconds, in case of automatic FMGC switching.

When armed, A/THR is displayed blue.

Note : The FMGS synchronizes A/THR mode, AP/FD modes, and landing capability to

provide identical information on both PFDs.
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AUTO THRUST ANNUNCIATIONS (FMA COLUMN 1)

First line
DISPLAY COLOR MEANING

MAN White |A/THR is armed, at least one thrust lever is in TOGA detent.

TOGA White box

MAN White |A/THR is armed, at least one thrust lever is in MCT/FLX detent, with FLX

FLX 50 White box |TO temp set at 50°. The other thrust lever is at, or below, the MCT/FLX
detent. 50° is displayed in blue.

MAN White |A/THR is armed, at least one thrust lever is in MCT detent, the other is at,

MCT White box |or below, this detent.

MAN White |A/THR is armed, at least one thrust lever is in the MCT/FLX detent, with

DTO « White box |an entered derated level.
The other thrust lever is at, or below, the MCT/FLX detent.

MAN White  |A/THR is armed. This indication is not displayed during T.O or GA phases.

THR Amber box | The most advanced thrust lever is above the CL detent, while the other is
in CL detent, or both thrust levers are above CL detent.

THR MCT Green |A/THR is active in thrust mode and the most advanced thrust lever is in
the MCT detent (engine-out).

THR CLB Green |A/THR is active in thrust mode, and the most advanced thrust lever is in
the CL detent.

THR DCLB 1 Green |A/THR is active in thrust mode ; the most advanced thrust lever is in the

(2) « CL detent, and the crew has selected a derated climb.

THR IDLE Green |A/THR is active in thrust mode, and commands idle thrust.

THR LVR Green |A/THR is active in thrust mode with either both thrust levers out of CL, or
MCT detent, or at least one thrust lever in CL detent and the other beyond
CL detent.

THR DES Green |A/THR is active in thrust mode and commands minimum thrust in DES
mode.

SPEED or| Green |A/THR is active in SPEED or MACH mode.

MACH

A. FLOOR Green |A/THR is active and commands TOGA thrust, while o. FLOOR conditions

Amber box |are met.
TOGA LK Green |A/THR is active and TOGA thrust is frozen (¢ FLOOR conditions are no
Amber box [longer met).
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Second/third lines
The second and third lines display various caution messages.

Second line

DISPLAY COLOR MEANING
LVR CLB| White |Request to set the thrust levers in CL detent
{flashing)
LVR MCT| White [Request to set the thrust levers in MCT detent.
{flashing)
Third line
DISPLAY COLOR MEANING
LVR ASYM Amber  [(2 engines only). One thrust lever is set out of the CL (or MCT) detent with
A/THR active.
THR LK| Amber |After A/THR disconnection (FCU pilot’s action or failure) resulting in thrust
(flashing) being frozen.
Note : The amber caution flashes and a single chime sounds every 5 seconds, as long as
R the pilots does not take action in the following cases :

- THR LK
- LVR CLB (if the thrust levers are below the CLB detent)
- LVR MCT (if the thrust levers are below the FLX/MCT detent).
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AP/FD VERTICAL MODES (FMA COLUMN 2)

First line
DISPLAY COLOR MEANING
SRS Green |Takeoff or go-around mode is engaged.
CLB Green  [Climb mode is engaged. The FMGS target altitude is higher than the actual
altitude. ALT CSTR are taken into account.
OP CLB Green  [Open Climb mode is engaged. The FCU-selected altitude is higher than the
actual altitude.
ALT* Green |ALT CAPTURE at the FCU-selected altitude is engaged.
ALT CST* Green |ALT CAPTURE at the ALT CSTR altitude (vertical profile) is engaged.
ALT CRZ* Green |ALT CAPTURE at the CRZ FL is engaged.
ALT CST Green |An ALT CSTR is held (vertical profile).
ALT Green |ALT mode is engaged. The FCU-selected altitude is held
ALT CRZ Green |SOFT ALT mode and NAV mode are engaged.
DES Green |Descent mode is engaged. The FMGS target altitude is lower than the
actual altitude. ALT CSTR are taken into account.
OP DES Green |Open Descent mode is engaged. The FCU-selected altitude is lower than
the actual altitude.
G/S* Green |Glide Slope capture mode is engaged.
G/S Green |Glide Slope mode is engaged.
V/S + Green [Vertical speed mode is engaged to acquire and hold the V/S selected on
XXXX the FCU. Target is displayed in blue. If the aircraft reaches VLS or Vmax
and cannot maintain the target, the indication is boxed amber and flashes,
and the target pulses.
FPA + Green [Flight Path Angle mode is engaged to acquire and hold the FPA selected
xXxe on the FCU. Target is displayed in blue. If the aircraft reaches VLS or Vmax
and cannot maintain the target, the indication is boxed amber and flashes,
and the target pulses.
Second line
DISPLAY COLOR MEANING
CLB Blue Climb mode is armed before the climb phase.
0P CLB Blue Open Climb mode is armed.
ALT Blue Altitude mode is armed.
or — Blue, when the target altitude is the FCU-selected altitude.
Magenta |- Magenta, when the target altitude is an ALT CSTR.
ALT CRZ Blue Altitude mode is armed. Target altitude is the CRZ FL.
DES Blue Descent mode is armed before the descent phase.
G/S Blue Glide Slope mode is armed.
FINAL Blue Final descent mode is armed.

Note : Two modes may be armed at the same time : ALT G/S, ALT FINAL, DES G/S, DES
FINAL.
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Third line

DISPLAY

COLOR

MEANING

SPEED SEL
XXX

Blue

Indicates a preset speed associated with the cruise, climb or descent
phase.

MACH SEL.
XX

Blue

Indicates a preset Mach associated with the cruise, climb or descent
phase.

Note : These two messages are displayed in the first and second columns (third line).

AP/FD LATERAL MODES (FMA COLUMN 3)

First line
DISPLAY COLOR MEANING
RWY Green |RWY mode is engaged.
RWY TRK Green RWY mode is engaged once airbome at, or above, 30 feet.
TRACK Green |TRACK mode is engaged.
HDG Green |HEADING mode is engaged.
NAV Green |[NAV mode is engaged to guide the aircraft along the FM lateral F-PLN.
LOC* Green |LOC capture mode is engaged.
LOC Green |LOC track mode is engaged.
LOC B/C* Green |Back beam capture mode is engaged.
LOC B/C Green |Back beam mode is engaged.
APP NAV Green |NAV mode is engaged during a NON ILS approach.
GA TRK Green |GO AROUND track mode is engaged.
Second line
DISPLAY COLOR MEANING
LOC B/C Blue Back beam mode is armed.
LOC Blue LOC mode is armed.
APP NAV Blue NAV mode is armed for a NON ILS approach.
NAV Blue NAV mode is armed.

DAH ALL




AUTO FLIGHT 1.22.30 P72
&L jl7dl gl Agdbdl

AIR ALGERIE FLIGHT GUIDANCE SEQ 001 | REV 06

FLIGHT CREW OPERATING MANUAL

AP/FD COMMON MODES (FMA COLUMN 2 AND 3)

DISPLAY COLOR MEANING
ROLL OUT Green |Roll out mode is engaged.
FLARE Green |Flare mode is engaged.
LAND Green |Land mode is engaged below 400 feet RA.
FINAL APP Green |APP NAV and FINAL modes are engaged during a NON ILS approach

APPROACH CAPABILITIES (FMA COLUNN 4)

First line

DISPLAY COLOR MEANING
CAT 1 White |CAT 1 capability available
CAT 2 White |CAT 2 capability available
CAT 3 White |CAT 3 capability available

Second line

DISPLAY COLOR MEANING
SINGLE White  |CAT 3 capability available, with FAIL PASSIVE condition.
DUAL White |CAT 3 capability available, with FAIL OPERATIONAL condition.
Third line
DISPLAY COLOR MEANING
VDA/MDH White  |Minimum descent altitude or minimum descent height as inserted by the
XXX Blue pilot on PERF APPR page.

DH XXX/NO| White |Decision height as inserted by the pilot on PERF APPR page.
DH Blue NO DH: when NO inserted on PERF APPR page.
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AP/FD — A/THR ENGAGEMENT STATUS (FMA COLUMN 5)

First line

DISPLAY COLOR MEANING
AP 1 + 2 White  |Autopilot 1 and 2 are engaged.
AP 1 White  |Autopilot 1 is engaged.
AP 2 White  |Autopilot 2 is engaged.

Second line

DISPLAY COLOR MEANING

XFDY White |X and Y give the FD engagement status on PFD 1 and PFD 2.
Xand Y can be 1, 2, —

—: no FD is engaged on the corresponding PFD

1:FD 1 is engaged.

2 : FD 2 is engaged.

e.g. : the normal status (FD 1 and 2 are engaged) is 1FD2.

Third line

DISPLAY COLOR MEANING
A/THR White |A/THR is active.
A/THR Blue A/THR is armed and not active.
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SPECIAL MESSAGES (FMA COLUMNS 2 AND 3)

Three types of messages are displayed on the third line ;
— first priority is given to F/CTL messages

— then vertical FM messages

— then EFIS reconfiguration messages

DISPLAY COLOR CONDITIONS

MAN PITCH Red Displayed in case of loss of L + R elevators.

TRIM ONLY

USE MAN| Amber |[F/CTL are in direct law or in flare law with dual RA failure.

PITCH TRIM

CHECK APP| White |The aircraft is in cruise at less than 100 NM from the top of descent or

SELECTION in descent or in approach and:

— a non ILS approach has been selected.
— an ILS frequency is tuned on the RAD NAV page

SET White | The SPEED target is selected and a preselected SPEED does not exist for

MANAGED the next flight phase

SPEED

SET GREEN| White [The aircraft is in Engine Out mode and the SPEED target is selected. This

DOT SPEED message is displayed if;
the FCU selected speed is :
< Green Dot — 10 kt or
> Green Dot + 10 kt except in ALT*, ALT mode

SET  HOLD| White |The aircraft is in selected SPEED control, an HM leg is inserted in the

SPEED F-PLN and the aircraft is 30 seconds before the deceleration zone to the
precomputed HOLD SPEED.

DECELERATE| White |This message is displayed if the thrust is not reduced when passing the
top of descent, and the aircraft is above the flight profile.

EXTEND SPD| White |DES mode is engaged, idle is selected, and:

BRK — either the aircraft is above the vertical profile and the predicted intercept
point of the theoretical profile is at less than 2 NM from the next ALT CSTR
and the predicted aircraft altitude at next ALT CSTR is greater than
ALT CSTR - 500 feet.

— or in auto speed control if the aircraft enters in an speedbrake
decelerating segment (next speed limit or speed constraint)

RETRACT White |Speedbrakes are extended, DES mode is engaged and :

SPD BRK — ALT* or ALT mode engages or
— aircraft is below the path.

— CONF 3 or FULL is reached.

EFIS SINGLE| White |CAPT and F/O Display Units are fed by the same source : either captain

SOURCE 1 side source (1) or first officer side source (2). Range and mode selections

or can be done only by the appropriate side.

EFIS SINGLE

SOURCE 2

EFIS SWTG| Amber |EFIS configuration selected by the pilot is not allowed:

NOT DMC 1 for F/O Display Units or

ALLOWED DMC 2 for CAPT Display Units, and conditions for “EFIS SINGLE SOURCE”
not fulfilled.
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The Flight Envelope (FE) part of the FMGS performs the following functions:

— acquisition and monitoring of parameters used by FE and FG parts
— characteristic speeds computation
— back-up weight and CG computation

— aft CG monitoring

— windshear detection

DAH ALL




AUTO FLIGHT 1.22.40 P2

LA gl Al
AIR ALGERIE "Z/ FLIGHT ENVELOPE SEQ 001 | REV 03

| ACQUISITION / MONITORING |

Acquisition and monitoring of buses common to FM, FG or FE are performed by the FE.
Only ARINC buses specific to the FM part are acquired by the FM itself.
Dialogue between FM, FG and FE is achieved through common memories.

' ' U [ |
RA J ILs J FADEC ars SIS 1| Fa 0P | | FE 0P
|

[l 11 riec

ADIRU VOR J SFCC J LGCIU J FCMC J PRIM

ACQUISITION/MONITORING

FE PART N

‘ COMMON MEMORY ‘

FG PART

COMMON MEMORY ‘

FM PART

GFC5-01-2240-002-A001AA

FMGC

The FE function generates the following information;

— flight / ground conditions (LGCIU / SFCC)

— flap / slat configuration (SFCC)

— engine configuration (FADEC)

— ADR / IR parameters after filtering and consolidation (used by the control laws).
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‘ CHARACTERISTIC SPEEDS COMPUTATION

FE part computes the characteristic speeds and sends them to:
— the FG which uses them as limits for guidance modes

— the EFIS for display on the PFD speed scale
The following speeds are computed:

R Minimum speeds

R — VLS

R (Refer to 3.04.10)

R — Maneuvering speeds F, S, 0 (green dot)
R (Refer to 3.04.10)
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‘ WEIGHT AND CENTER OF GRAVITY COMPUTATION

The FMGC uses the weight and center of gravity from the FCMC (Fuel Computer) when
available.

The GW and CG computed by the FE part are used:
— as back-up in case of dual FCMC failure.
— to trigger the aft CG caution and warning signals (independently of the FCMC).

FE Weight computation (back up)
— When the aircraft is below 14625 feet and 255 knots :
GW = f(a, CAS, N1/EPR actual, CG from FE part, altitude)
— When the aircraft is above 14625 feet or 255 knots :
GW = TOGW — WFU
TOGW:; takeoff gross weight
WEFU: weight fuel used acquired from FADECs.

FE Center of gravity computation (back up/aft cg computation)
The CG is computed from the position of the horizontal stabilizer and is function of the
N1/EPR, Vc, ALT, MACH and GW from FE part.

DAH ALL



&L jl7dl gl Agdbdl
AIR ALGERIE

FLIGHT CREW OPERATING MANUAL

AUTO FLIGHT
FLIGHT ENVELOPE

1.22.40

P5

SEQ 001

REV 04

| AFT CG MONITORING |

The flight envelope uses only its own computed gross weight (GW) and center of gravity
(CG) to trigger the aft CG signals.
The current CG is compared to the aft CG limit computed from the GW.
If the CG > CG limit —1 %, an aft CG caution signal is sent to the FCMCs. The target CG
is then shifted forward by 1.5 % (only one time). If the CG becomes higher than the CG limit

the aft CG warning signal is sent to the FWCs which trigger a red warning.

R
FE DUAL FCMC FAILURE, T K
/e _ ((CHARACTERISTIC SPEEDS) | L oGweE |
T '%'_f | (PREDICTIONS)
FCMC | | M
1 [ [
| |
| |
[ GW/CG [
| BACKUP |
[ [ 1l
| | | GW/CE |
| | L (AP LAWS) |
| AFT CG MONITORING| |
L __—7 S P— 3 'F6 !
3 FMGC
5
3 AFT CG CAUTION
s
o
& / /
; GW/CG
g W
o G/CG e DT CG WARNING (F/CTL LAWS)
& |ECAM PRIMS

R  Note: AFT CG monitoring is available above 20 000 feet if the aircraft is in clean

R

configuration with speed brakes retracted.
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| WINDSHEAR DETECTION |

GFC5-01-2240-006-A001AB

A windshear detection signal is generated whenever the aircraft encounters a windshear
and the predicted energy level falls below a predetermined safe minimum energy threshold
(reactive windshear detection).

Note : The energy threshold is expressed as an angle of attack threshold ¢.o.
The aircraft predicted energy level is o + Ao where :
- ¢, is the current angle of attack
- Ao is the equivalent AOA computed from measured vertical drafts and
longitudinal shears.
Ifa. + Ao > oo the windshear conditions are detected.

The windshear detection function is provided in takeoff and approach phase under the

following conditions :

— At takeoff, from lift off up to 1300 feet

— At landing from 1300 feet to 50 feet.

— With at least CONF 1 selected.

The warning consists of :

— a visual "WINDSHEAR” red message displayed on both PFDs for a minimum of 15
seconds.

— an aural synthetic voice announcing "WINDSHEAR" three times.

FWC —» ' WINDSHEAR WINDSHEAR WINDSHEAR "

(Synthetic voice)

FE EH 20 20 °

o

10— 10
— WINDSHEAR é —

DMC : i 10 ——— 10 o Il
on
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The FMS ACARS function gives an interface between a ground station and one onboard
FMGC, allowing data transmission between these two computers via the ACARS
Management Unit.

Two different sets of message can be exchanged :

UPLINK messages from the ground station. They consist in reception of data requested or
directly sent to the crew.

DOWNLINK messages from the FMGC (master). They consist in reports or requests sent
to the ground station.

The FMGS/ACARS interface enables the following ACARS capabilities.

— F-PLN initialization (flight plan and performance data)

— Takeoff data

— Wind data

— Flight reports

— Broadcast data

Crews can send message using ACARS function pages or relevant MCDU pages.

Only one FMGC talks to the ground station. This FMGC is called FMGC “master”.

GENERAL SCRATCHPAD MESSAGES

NOT XMITTED TO ACARS : A crew request or report was sent to the ground but
the communication was not established or not
acknowledged.

NO ANSWER TO REQUEST : A crew request was previously sent to the ground
and no answer (uplink message) was received within
4 minutes.
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‘ FLIGHT PLAN INITIALIZATION FUNCTION

GFC5-01-2245-002-A100A4

This function enables lateral and vertical flight plan data as well as performance data to be
exchanged between the aircraft and a ground station. The aircraft may send flight plan
requests for active and secondary flight plan. (downlink messages). The ground station
may send flight plan and performance data (uplink messages) either under aircraft request
or automatically without any request.

Each uplink message concerns either the active or secondary flight plan but never both
flight plans at the same time. The data sent to the aircraft are checked for flight plan
consistency.

A MCDU message comes up when an uplink message is received. "ACT (or SEC) RTE
UPLINK",

If an error prevents the decoding process of the message, “INVALID RTE UPLINK" is
displayed on MCDUs.

Au uplink message can be routed to the active flight plan if no engine is started and no
active flight plan exists. Otherwise, it is routed to the secondary. The crew will insert it into
the secondary flight plan or will reject it using the CLR key.

Note : The flight plan may also be initialized using the ACARS function page selected from
DATA INDEX page.

ACARS FUNCTION 1/2 -

UPL INK
F—PLN INIT REQ¥%
TO DATA REQ)
WIND DATA REQ¥
) =]
] =]

PRINT
<RETURN FUNCTION>

ACARS FUNCTION PAGE 1
(FROM DATA INDEX)
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PERFORMANCE DATA

On ground and before engine start, the ground station may also send performance data to

the aircraft.

Performance data are always associated with the uplink flight plan. It is either automatically
inserted with the active flight plan data, or stored in the secondary with the corresponding

flight plan.

This message contains part or all of the following data :
ZFW, ZFWCG, taxi fuel, block fuel, cruise flight level, tropopause altitude, cruise
temperature, transition altitude, cost index, performance factor.

Note : After engine start an uplink performance data message is rejected automatically
without any scratchpad message.

SCRATCHPAD MESSAGES RELATED TO FLIGHT PLAN AND PERFORMANCE

INVALID RTE UPLINK

ACT or SEC RTE UPLINK

FLT NUMBER UPLINK

CHECK FLT NUMBER

CHECK CO RTE

INVALID FLT NBR UPLINK

PERF DATA UPLINK
INVALID PERF UPLINK

RTE DATALINK IN PROG

UPLINK INSERT IN PROG

An error is detected, the uplink message is
rejected.

A F-PLN is stored in the active or secondary flight
plan.

FLT NBR has been initialized within a F-PLN
message without previous request.

The uplinked FLT NBR differs from the one specified
in the request.

The uplinked CO RTE ident differs from the one
specified in the request.

The uplink contains a valid F-PLN but the FLT NBR
is invalid.

Performance data is received

Performance uplink message has been rejected

A flight plan modification is performed after a F-PLN
INIT request has been sent ; this message is
displayed until the uplink is received.

This message is displayed during insertion of a
Flight Plan.
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| TAKEOFF DATA FUNCTION |

GFC5-01-2245-004-A100A4A

The takeoff data function is available for the active flight plan only. It is used to request to
the ground station, information data for up to 2 runways and to receive this data for up to
4 runways.

The crew sends a request indicating the departure airport, runway idents, CG, GW and
weather conditions (such as baro setting wind, temperature...). In response he receives the
takeoff speeds for up to 4 runways but only one set of data may be inserted in the active
flight plan for the selected active runway.

Takeoff speeds are computed for max and flex takeoff.

The takeoff data function has required the modification of the standard PERF TAKEOFF page
and the addition of 2 news pages :

- UPLINK TO DAT REQ page that enables the crew to specify a request to the ground.

- UPLINK XXX TO DATA page (XXX for MAX or FLEX)

These 2 pages are accessed from the PERF TAKEOFF page in PREFLIGHT and DONE phase
only.

PERF TAKE OFF PAGE

OR
UPLINK XXX TO DATA PAGE

UPL INK
<TO DATA *

UPLINK TO DATA REQ@ 1/2 -
TOW/TOCG SHIFT /RWY

v2.4/25.7 FTLC 1 /330
TEMP /QNH TO LIMIT

+27° /1014 FTC a
MAG WIND FLAPS/THS

300° /020 C 1/C a
CONTAM FLEX TO TEMP

DRY C 1=
RECEIVED TO DATA

<TO DATA REQUEST

UPLINK TO DATA REQ PAGE
WITH DEFAULTED VALUE.

SCRATCHPAD MESSAGES RELATED TO TAKEOFF DATA

TAKEOFF DATA UPLINK : Takeoff data uplink message is received
INVALID TAKEOFF UPLINK : The UPLINK message is rejected
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| WIND DATA FUNCTION |

This function enables the crew to request and to receive forecasted winds associated to
the active or secondary flight plan.
The uplink message (ground station to aircraft) may be received upon crew request or
automatically without crew request.
The request is initiated from WIND pages or from ACARS FUNCTION page (Refer to
4.03.20).
The uplink wind data when received are directly displayed on the wind pages but not
inserted in the flight plan, one set for each flight phase : CLIMB, CRUISE, DESCENT. The
alternate wind at alternate cruise flight level is displayed on DESCENT page.
% Winds are associated to altitude for climb an descent phases
% Winds are associated to four altitudes for each waypoint for cruise phase and step level.
— On ground and without entered winds (except the trip wind), an uplink message is
directly inserted in the flight plan.
— In flight, winds are temporarily stored until the crew inserts them phase per phase.
Phase of flight is indicated in the WIND title page.
— Clearing the INSERT UPLINK* prompt using the CLR key deletes the uplink wind data
for the selected phase.
When uplink winds are deleted, the wind page reverts to the previous status.
The flight plan B page is modified of the uplink wind only after it is inserted by the crew.
ACARS uplink winds are then considered as crew manual entries (large font).

SCRATCHPAD MESSAGES RELATED TO WIND DATA

INVALID WIND UPLINK An error is detected, the uplink is rejected.

WIND DATA UPLINK Uplinked winds are received.

WIND UPLINK PENDING A temporary flight plan exists or a DIR TO page is displayed
when a wind uplink is received. The message is stored.

WIND UPLINK EXISTS A F-PLN modification (active or secondary) is attempted
when uplink winds are not inserted. This message
disappears automatically when the wind uplink is inserted
or deleted.

CHECK DEST DATA The aircraft is at 180 NM from destination, and the
destination QNH, TEMP or WIND displayed on the PERF
APPR page was received by ACARS uplink or, if following
insertion of a descent wind uplink, a conflict concerning the
above parameters exists.

CHECK ALTN WIND The uplinked alternate cruise flight level differs from the
default alternate cruise flight level.
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| FLIGHT REPORTS |

Flight reports provide real time information to the ground concerning the aircraft current
situation and position.

Several types of flight reports are available :

— The Position report : provides current aircraft position

— the Progress report : provides data relative to the destination

— The Flight-Plan report : provides the active route

— the Performance Data report : provides performance data currently used by FMS.
These reports may be manually initiated via a dedicated prompt or automatically sent in
response to a ground request or upon specific conditions.

POSITION REPORT

GFC5-01-2245-006-A100A4A

This report is sent :

— manually via a MCDU prompt or

— following a ground request or

— automatically upon sequencing a designated reporting fix (designated by the ground in
a uplink message).

The manual POSITION REPORT downlink prompt is displayed on the REPORT page POS

prompt.

REPORT AI101
OVHD uTC ALT
LMG 1013 FL380
L (3] REPORT TO
2] < AGN 1028 FL380
NEXT
UPDATE AT AUCHE 1036 FL380
*L 1 SAT T-WIND FoB
VOR1/FREQ —42° 145° /063 32.0
ATH/114.70 T/D UTC DIST
AT FL380 1055 302 SEND%
DEST UTC DIST EFOB
LFBZ 1110 396 27.0
PROGRESS PAGE

REPORT PAGE

Note : Position report are initiated from active flight plan only.
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POSITION report content

The downlinked message contains exactly the REPORT page data.

PROGRESS REPORT

A progress report contains data relative to the aircraft arrival time and EFOB at destination
for the active F-PLN.
This downlink message is automatically sent following :
— a ground request or
— a change of destination or
— a change of runway or
— a specific event. The possible events that can be selected in the navigation database
policy file are :
- X minutes to Top of Descent
- Z minutes to Destination
- ETA changes more than W minutes from the previous report.
X, Z and W are minutes of time set in the navigation database policy file.
The progress report cannot be manually sent by the crew via a dedicated MCDU prompt.

PROGRESS report content

- Flight Number

- Arrival Airport Ident

- Destination Runway Ident

- Predicted remaining fuel

- ETA at destination

- Reason for report (specific event, ground request...).
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FLIGHT PLAN REPORT

The F-PLN report broadcasts flight plan data to the ground. Only data from the active flight

plan can be sent.
This downlink message is sent to the ground :
— automatically following a ground request

— manually by the crew using a prompt displayed on the ACARS FUNCTION page. (Refer
to ACARS page description). This prompt may be invalidated through the navigation

database policy file.

The Flight Plan report can be downlinked either while on ground or in flight during any flight

phase.

FLIGHT PLAN report content

The report contains the active and alternate flight plan.

PERFORMANCE DATA REPORT

The Performance Data report is a downlink message that allows the transmission of

performance data (GW, FUEL, CG...) relative to the active F-PLN.

This message is automatically sent following a ground request. Manual sending is not

possible.

PERFORMANCE DATA report content

Sends to the ground :

— Current GW

— Cruise Altitude

— Current CG

— Fuel on Board

— Block Fuel

— Reserve Fuel

— Cost Index

— Top of Climb Temperature
— Climb Transition Altitude
— Tropopause Altitude

— Taxi Fuel

— IFW

— ZFWCG
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| PRINT FUNCTION |

The print function enables several types of data and report to be printed :

= Flight plan initialization data

» Takeoff data

* Wind data

% Preflight report

% In flight report

* Post flight report

The 3 first reports may differ when automatically or manually printed for the following
reason :

The automatic process prints the uplink message although the manuall process prints the
current active data as displayed on the relevant MCDU pages.

The last 3 reports being processed from the same sources are identical in automatic or
manual printing.

Note : ACARS is not necessary linked to printing process. The printing function may be
activated within the FMGS and selected independently from the ACARS.

— One or several print functions may be deactivated (refer to PRINT FUNCTION PAGE).
— If an ACARS function is not active, (not selected in the nav database policy file) the
printing process is invalidated for this specific ACARS function.
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‘ ACARS/PRINTER PROGRAMMING OPTIONS <

Option programming for the ACARS/PRINTER functions is obtained through the Navigation
Data Base policy file.
The list summarizes the possible options :

ACARS Inhibit Disables ACARS function

F-PLN Data Request Inhibit Disables uplink and downlink requests of F-PLN
initialization data

Performance Data Request Inhibit Disables uplink and downlink requests of
Performance Initialization data

Takeoff Data Request Inhibit Disables uplink and downlink request of Takeoff
Initialization data

Wind Data Request Inhibit Disables uplink and downlink request of predicted
wind data

Flight Number Enable Flight Number is included within the F-PLN
Request or Progress Report downlinks

Position Report Inhibit Disables a manual Position Report downlink

Progress Report Triggers Defines the triggers for the automatic downlink of
the Progress Report

F-PLN Report Inhibit Disables the manual downlink of the F-PLN
Report

Auto Print of ACARS uplink Selects/Deselects the automatic printing of the

F-PLN, INIT, TO and wind data uplinks.
If Autoprint is selected, the crew can deselect it
manually.
If auto printing is deselected, the crew cannot
manually reselect it.

Auto Print of Flight Reports Selects/Deselects the automatic printing of the
Preflight, Inflight, Postflight reports.
If selected, the crew can deselect it manually.
If autoprint is deselected, the crew cannot
manually preselected it.
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DESCRIPTION

The Fault Isolation and Detection System (FIDS) is installed in FMGC 1. The system

achieves the following functions:

— detection and memorization of all internal and external failures

— tests initiation

The FIDS serves as the system BITE (maintenance data concentration).
It is connected to the BITE's of the various AFS computers (FM, FG, FE, FCU, MCDU) and

linked to the CMS.

Display and interrogation of FIDS function are done by selecting appropriate key on the

MCDU page.

DAH ALL



AUTO FLIGHT 1.22.60 P1
Bl dl g dl Ag bl
AIR ALGERIE "Z/ WARNINGS AND CAUTIONS SEQ 100 | REV 14
| WARNINGS AND CAUTIONS |
§ a o =
= & o £ + =
! <€ L =
b [ =] 8 I o
a w = w g} § = ©» =
L g o o) w - __ o] 5} o
T2 8 & 8 9 s . & =
N O w = ~ - I I o v =
< 4 % 2 o = | | 3 o 2 =
e Ll N [+9] - | | = 0 N [y
s [+ 2 [ 3 [ 4[5 [ 6 [ 7 [ 8 |9 [ 10|
R
E / WD: FAILURE TITLE AURAL | MASTER| 5D LOCAL FLT
e PAGE s PHASE
condition WARNING LIGHT CALLED WARNING INHIB
AP OFF CAVALRY | MASTER NIL
Involuntary disconnection (Refer to 1.22.30). CHARGE WARN NIL
A/ THR OFF SINGLE MASTER 14810
Involuntary disconnection (Refer to 1.22.30). CHIME CAUT i
SYNTHETIC
VOICE
WINDSHEAR “\WINDSHEAR” WINDSHEAR | 2,34
(NO ECAM message) repeated 3 on PFDs 8,9
times
NIL MAP NOT
FM1 or 2 FAULT AVAIL on
NIL related ND 3,45
MAP NOT 1.8
FM1 + 2 FAULT AVAIL on
NDs
A/THR LIMITED all
A/THR is active, the thrust levers are not in the
CLB or MCT detent. except 6
FCU FAULT SINGLE MASTER NIL
Loss of two channels, or complete loss of the CHIME CAUT 4,5
FCU.
REAC W/S DET FAULT 1,3,4,5
Windshear detection function is inoperative. .10
LOW ENERGY SYEDHETIC
{No ECAM message). Available between “SPEED” 1t04
100 and 2 000 feet. repeated NIL 810 10
Thrust must be increased. 3ptimes NIL
— ILS Capability downgrade. Conditions
required for CAT3, CAT2 are no longer
fulflled (Refer to 4.05.70). TRIPLE CLICK 2,3, 4
— Mode reversions (Refer to 1.22.30). 58,9
AUTOLAND (no ECAM message) NIL e !
Available below 200 feet RA. {red)
FM/IR POS DISAGREE msg. 1,23,
Discrepancy is detected between any FM %II-NII(IEIILIE éﬂA?JST{Sﬁ 4,57
position and IRS position. 8,9, 10
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MEMO DISPLAY

FM SWTG is displayed in green when the FM switching sel is on BOTH ON 1(2) position.

DAH ALL



&L jl7dl gl Agdbdl
AIR ALGERIE

FLIGHT CREW OPERATING MANUAL

AUTO FLIGHT
POWER SUPPLY

1.22.70 P1

SEQ 001 | REV 06

| BUS EQUIPMENT LIST |

R

NORM EMER ELEC
DC AC DC
Ac DC BAT | Ess | Ess | MHOT
1 SHED
FMGC 7 0e2
A and B X
Feu C DC2
1 SHED
MCDU 2| AC2
3 GND
Sidestick locking SHED
Rudder artificial feel SHED
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The communications system comprises the following subsystems:

— VHF / HF transceivers

— Radio tuning systems (Radio Management Panels)

— Audio integrating system (Audio Management Unit, Audio Control Panels)

AUDIO INTEGRATING
(TRANSMISSION AND 4
RECEPTION MODES)

COMMUNICATION y
TRANSCEIVERS

RADIO TUNING
(FREQUENCY SELECTION

GFC5-01-2310-001-A0D01AA

AUDIO CONTROL PANEL
(ACP)

OOOOO0dd
0 O 00 000
O O &8 o O
© O 00 00O

AUDIO MANAGEMENT
UNIT
(AMU)

VHF/HF
TRANSCEIVERS

ANTENNAS

552, O
OonOdo

DOOoO0OQ9g o O

RADIO MANAGEMENT PANEL
(RMP)
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| VHF / HF / SELCAL |

GFC5-01-2310-002-A200AA

Each transceiver may be tuned by any of the three Radio Management Panels (RMPs).
To transmit, the flight crew uses the Audio Control Panel (ACP) to select a VHF or HF
system. The ACP works through the Audio Management Unit (AMU).

Each system is connected to the RMPs, for frequency selection, and to the AMU.

— VHF

Three identical VHF communication systems are installed. Fach system has a
transceiver in the avionics compartment, and an antenna on the fuselage. Only VHF 1
functions in EMER ELEC CONFIG. The range is from 118.0 to 136.975 MHZ. The VHF has
an alarm to indicate that the microphone is stuck (<d).

If a microphone is in the emission position for more than 30 seconds, an interrupted tone
sounds for 5 seconds, and the emission is turned off. To reactivate the emission, the
crew releases the push-to-talk button and presses it again.

— HF
Two HF radios (HF), with a range of 2.8 to 24.0 MHz, are installed. They are used for
long- distance voice transmissions. HF1 is also used for data communications. Each
system includes a transmitter receiver, installed in the avionics compartment, a tuner
and a common antenna located in the vertical stabilizer. Only HF1 is supplied in EMER
ELEC CONFIG. It is lost when LAND RECOVERY is selected ON.
When in data mode, digital information is transmitted between HF1 and ATSU.
HF transmission is inhibited on ground. A GND HF DATALINK pushbutton, located on the
overhead panel, may override the inhibition. HF must not be used during refueling.

GND HF 272\J
DATALINK ®

>

— SELCAL (Selective Calling)
Upon receiving a call code corresponding to that of the aircraft, the SELCAL system
aurally and visually advises the flight crew that a ground station is calling the aircraft.
The aural signal is inhibited during takeoff and landing.
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RADIO TUNING
DESCRIPTION

Identical RMPs :

- Give the flight crew control of all radio communication systems (VHF and HF frequency

control).

- Back up to FMGCs for controlling radio navigation systems (Refer to 1.34)
Two RMPs are on the center pedestal and the third on the overhead panel.

Each RMP can control any VHF or HF transceiver. RMP1 and 2 are connected directly to

all VHF and HF transceivers, whereas RMP3 is connected to them via RMP1 and 2. RMPs
are connected together so that each RMP is updated to the selections made on other

RMPs.
Only RMP1 functions in EMER ELEC CONFIG.

GFC5-01-2310-003-A001AA

If two RMPs fail, the remaining one controls all the VHF and HF transceivers.

If ACARS is installed, do not use VHF 3 for voice communication <.
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R RADIO MANAGEMENT PANEL

FREQUENCY o) TRANSFER FREQUENCY
DISPLAY KEY DISPLAY
i * ACTIVE v STBY/CRS * :
C: VHF1 l C: VHF2 IQ:: VHF3 ] /—4@
@ FREQUENCY
sl o @ e
KNOB
S SELECTION )\ 0BS
S KEYS o o~ @
2 = " STBY NAV ON
T @ O; - @ HF AMPLITUDE
= NAV Ll VOR ‘C‘ ILs ‘[" MLS ]Q ADF ‘[" BFO l @ MODULATION
T sE ¢ et SELECTION
2 INDICATOR . o
m o
- N\ s/
o e
" TRANSPQE‘;’:& RADIO NAVIGATION RADIO NAVIGATION RMP ON/OFF
e CUARD BACK-UP MODE KEY SELECTION KEYS CONTROL
o

@ Frequency displays

- The ACTIVE display window shows the active frequency of the selected radio, which
is identified by a green light on the selection key.

- The STBY/CRS (standby / course display) display window shows a standby frequency
that the pilot can activate by pressing the transfer key or change by rotating the tuning
knobs.

For a description of the CRS function (see 1.34).

(2) Transfer key
Pressing this key moves the active frequency to the standby window and the standby
frequency to the active window.

This tunes the selected receiver to the new active frequency.

@ Radio comm. selection keys

When the pilot presses one of these keys :

- The ACTIVE window displays the frequency set on that radio.

- The STBY/CRS window displays the selected frequency or course.
- The selected key displays a green monitor light.
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@ Frequency selector knobs

Selects STBY frequency or CRS.
Inner knob controls decimal values and outer knob the whole values.

(5) AM pb sw

Operative only if an HF transceiver has been selected.
Controls the selection of the AM mode for HF transceivers.
By default the SSB (Single Side Band) mode is selected.
Green monitor light illuminates.

(8) SEL indicator

When a transceiver normally associated with a RMP is tuned by another RMP:
- VHF1 tuned by RMP2 or 3,

- VHF2 tuned by RMP1 or 3,

- VHF3, HF1, HF2 tuned by RMP1 or 2

the SEL indicator illuminates white on both RMPs.

@ NAV pb sw (transparent switchguard)

When depressed radio navigation selection is in back up mode. Radio Communication
selection is not affected. (Refer to 1.34 chapter).

Radio navigation selection keys

When depressed, green monitor light illuminates.
(Refer to 1.34).

(3) ON / OFF sw
Controls the power supply of the RMP.

Note : When RMP1 or 2 is OFE RMP3 is still able to control VHF / HF transceivers
through them.
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Intercommunication is divided into two main systems:
— the audio management system.
— the cabin intercommunication data system.

AUDIO MANAGEMENT SYSTEM

The audio management system allows the flight crew to use :
— all the radio communication and radio navigation facilities installed on the aircraft in
transmission and reception mode.
— the interphone systems
— the call systems
— the passenger address system
The audio management system includes:
— an audio management unit (AMU)
— four audio control panels (ACPs)
— sockets at each pilot’s station
- headset jack, boomset connector and hand microphone connector for pilot, copilot,
third and fourth occupant
- headset jack for the fourth occupant
— one interphone jack socket at the ground power receptacle
— boomsets for the pilot, copilot, third and fourth occupant, and four hand microphones,
— three cockpit oxygen mask microphones
— one radio press—To-Talk switch on each sidestick
— one SELCAL code selection panel
— two cockpit loudspeakers with separate volume controls
— an audio switching facility
If audio channel 1 or 2 fails due to a failure either in an ACP or the corresponding AMU,
the crew can use the AUDIO SWITCHING selector to select the third audio channel.
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COMPONENTS" LOCATION
LOUDSPEAKER VOLUME KNOBS

MECH CALL GND HF
CABIN CALL AUDIO DATALINK
SWITCHING PUSHBUTTON
CAPT o
LOUDSPEAKER Lol e
CAPT
SOCKETS sozégTs
CAPT X E/o
OXY MASK N OXY MASK
/ = -
ACP 4 <F]
SOCKETS
4th OCCUPANT
HANDSET
MP 1 RM
ACP 1 ACP 2
CAPT
F/0
SIDESTICK
SIDESTICK

el

SOCKETS
REAR CONSOLE 3rd OCCUPANT

GFC5-01-2320-003-A100AA
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COMMUNICATIONS 1.23.20 P4

CABIN INTERCOMMUNICATION DATA SYSTEM

GFC5-01-2320-004-A001AA

The Cabin Intercommunication Data System (CIDS) provides signal transmission, controls

and processes signals for the following cabin systems :

— cabin and service interphone

— passenger address

— passenger signs

— reading light

— general cabin illumination

— emergency evacuation signalling

— lavatory smoke indication

— passenger entertainment music and video

The CIDS has the following main components:

— two CIDS directors connected in parallel, one active and the other in standby.

— forward attendant panel for control of the cabin systems.

— programming and test module that allows the system to be reprogrammed after
changes are made in the cabin configuration.

— attendant stations (FWD, MID, EXIT, AFT).

| FOR INFO|
—
PASSENGER
- »| DEU A
cI0s FUNCTIONS
Fuﬁggﬁg __ »| DIRECTOR
1
2l - CABIN ATTN
- DEU B FUNCTIONS
A A
/ /
FWD ATTN FWD,MID,
PANEL EXIT,AFT,
ATTN STATIONS

Decoder/Encoder Units (DEUs} are linked to the two directors.

- Type A units (for passengers). installed in three rows (left, center, right).
The loudspeakers, lighted signs, call buttons, call lights and general illumination ballast
units are divided into small groups each connected to a type A DEU.

- Type B units (for attendants) are installed on each cabin side. The area call panels,
attendant handsets, slide and door pressure sensors, and attendant indicator panels are
connected to type B DEUs.
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AUDIO CONTROL PANEL

B TRANSMISSION
o) 55 [ 6| 8 [ | s | o e

VHFL  VHF2  VHF3  HFl  HF2  INT

RECEPTION
00"@ﬂ
VOICE V
SELCAL/CALL
FILTER [ ] M <C3>RESET KEY
.0 @0 I--

o

RECEPTION é) é) PASSENGER ADDRESS
KNOBS FUNCTION

GFC5-01-2320-005-A300A4A

(1) Transmission keys

Pressed : The associated channel is selected for transmission.
The three green lines come on.
The pilot deselects the channel by pressing the pushbutton again, or
by selecting another channel.

CALL It : The legend flashes amber (and buzzer sounds) when the SELCAL
system detects a call.

MECH It : The legend flashes amber (and buzzer sounds) for a call from the nose
gear bay. The MECH light goes off after 60 seconds, if it is not reset.

ATT It : The legend flashes amber (and buzzer sounds) for a call from a cabin

attendant. The ATT light goes off after 60 seconds, if it is not reset.
SAT CALL It : The legend flashes amber when the SATCOM system detects a call.

The three green lines flash during the establishment of air to ground

calls, or when SATCOM calls are on hold.

After call establishment, the three green lines remain steady.

(2) Reception knobs

— Pressing and releasing the knob (knob out) selects the associated audio reception
channel and the integral white light comes on.

— Rotating the knob adjusts the volume.

— The ANN LT sel controls the brightness.

— Pressing the knob (knob stays in) disconnects the associated audio reception channel.

R Note : For reception of DME audio navigation signals associated to an ILS or MLS

R station, the LS pushbutton on the FCU must also be selected.
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() RESET key

Pressing this key extinguishes CALL, MECH and ATT lights and cancells the buzzers.
@ ON VOICE key

This key allows the flight crew to inhibit the audio navigation signals (VOR, ADF).
Pressing this key filters out ident signals and turns on the green ON light.

(5) INT / RAD sw

This switch operates as a Push—to—Talk switch for boom or oxygen mask mike.

INT : Boom and mask mikes transmit on interphone regardless of
which transmission key is selected. For reception on
interphone, the crew member must have INT selected (INT
reception knob out).

Neutral : Reception is normal. Boomset and mask mikes do not
transmit.

RAD : Boom and mask mikes transmit on the radio selected on the

(press and hold) audio control panel.

@ Passenger adress (PA) function

PA transmission key and reception knob.
(Refer to 1.23.20)

SIDE STICK RADIO SELECTOR

"> <— RADIO

GFC5-01-2320-006-AD014AA

This selector has the same function as the INT / RAD switch on the ACP.

NEUTRAL (spring—loaded) : Boom and mask mikes are dead. Reception is normal.

RADIO (aft position) : Boom and mask mikes transmit through the equipment
selected by the transmission key on the ACP.

Note : If RADIO is selected on the side stick when the INT/RAD switch is on INT the
radio function has priority over the interphone function.
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LOUDSPEAKER VOLUME KNOB

GFC5-01-2320-007-A001AA

LOUD SPEAKER

This knob adjusts the volume of the loudspeaker for radio communication.

OFF : Loudspeaker does not respond the signals from the aircraft's radio
equipment.

Clockwise rotation : Loudspeaker broadcasts signal from the aircraft's radio equipment
at increasing volume.

Note : This knob does not control the loudness of aural alert and voice message.

AUDIO SWITCHING

6FC5-01-2320-007-BO01AA

SWITCHING 1w
; 74 AUDIO @
' L e NORM
L v CAPT F/0
/A Y R AN ON ‘3/1\0113
% ' ¢S YT
T : s
Lo ' [ A
| ' ' ' : ’ : '
:// : N7y
. ' x: :
A o

The crew can switch to the third audio channel if ACP1 or ACP2 fails.

When the crew does this, it takes away the third occupant’s access to the acoustic
equipment.

NORM : Each crew member uses his dedicated communication equipment.
CAPT ON 3 : The pilot uses his acoustic equipment and the third occupant’'s ACP.
F/O ON 3 : The copilot uses his acoustic equipment and the third occupant’s ACP.
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| INTERPHONE SYSTEMS |

FLIGHT INTERPHONE SYSTEM

This system allows the flight crew to communicate among themselves and, through a jack
on the external power panel, with the ground mechanic.

EXTERNAL POWER PANEL

FLIGHT INTERPHONE
JACK

GFC5-01-2320-008-A001AB

—_—

FLT INT

.......

I
ST ST Al

TELP L FAT VNN

COCKPIT OPERATION FOR GROUND MECHANIC COMMUNICATION

TRANGECH o | INT RECEPTION | INT/RAD SW | PUSH TO TALK
KEY ON AcP | KNOB ON ACP ON ACP ON HANDMIKE
BOOMSET T
OOREN PRESSED ouT o
MASK {maintained)
HANDMIKE PRESSED ouT PRESSED
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CABIN INTERPHONE SYSTEM

The system provides communication and call facilities between:
— flight crew and attendant stations
— two attendant stations

e ) e —— —— — A CAB
@ CALL J J CALL J J CALL J I CALL J J CALL MECH] ATT g ( :)I-I(-ERIY\NSMISSION
VHF1  VHF2 VHF3 HF1 HF2 INT CAB \\‘ CAB
: W O L O L Q= @rEeo
g v | —"knos
T :I e iy
o » prorr, wrrsa e VL L) |
o ’ /(_x, 54 [ P ey 'y
=] / oy ‘. v o ’ ‘ s / 4
Lo WS e v S
M ‘ FrU A
o A Y S LY LA TR i "
b T O M e
o 1 * '( ’ ~
: e M e N A M s
o e =
w 4
© :;;;;;;;7777777777777777777777})})})})})})})})}l

(1) CAB transmission key

Depressed : Three green lines come on.
Boomset, mask mikes and hand mike may be used for cabin interphone.

(2) CAB reception knob

Depressed and released : The integrated white light comes on.

(knob out) Audio signal from cabin is received.
Rotate knob to adjust volume.

Depressed : The white light goes off.

(knob in) Cabin interphone is disconnected.

COCKPIT OPERATION

i | Hera | "B | S
KEY ON ACP
BOOOI\éI{SET
OXYGEN DEPRESSED ouT RAD -
MASK
HANDMIKE DEPRESSED ouT - PRESSED
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SERVICE INTERPHONE SYSTEM

The system provides communication between:

— the flight crew and the service interphone jacks

— the flight attendant stations and the service interphone jacks

— the different service interphone jacks

The service interphone system comprises:

— thirteen interphone jacks

— an OVRD switch located on the overhead panel

The audio lines from the interphone jacks are connected to both CIDS directors.

LOCATION OF INTERPHONE JACKS

n Se 8e _ 011

EXTERNAL POWER RECEPTACLE
FWD AVIONICS COMPARTMENT
AFT AVIONICS COMPARTMENT
FWD CARGO COMPARTMENT
AIR COND BAY

6,7 ENGINE

8,9 HYDRAULIC COMPARTMENT
10 AFT CARGO COMPARTMENT

11 DIGITAL FLIGHT DATA RECORDER
12 TRIM ACTUATOR

13 APU COMPARTMENT

VIHRWN -

GFC5-01-2320-010-A001AB
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CONTROLS AND INDICATORS ON OVERHEAD PANEL

For maintenance purpose only.

— ——
< AL DRAVI
= S SVCE INT .

3 e et | OVRD

E

1

- O @]

?

5 [on ]

M

[y']

1

o

1

"

(%]

o

o

(1) SVCE INT OVRD pb sw

Auto : Ground personnel can communicate with the flight crew by means of the
service interphone jacks after the aircraft has landed. The landing gear must
be compressed.

ON : Communication is possible when the landing gear is not compressed.

The ON light is white.

COCKPIT OPERATION

CAB
raneBcon | RECEPTION | nT/RAD sw [ PUSHTO 1 syee inT
EYON ACP | KNOB ON ON ACP JALKON | ovRD PB SW
RAD
BOOMSET |  PRESSED ouT ) Firs
HANDMIKE |  PRESSED ouT pRessep | COMPRESSED
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| CALL SYSTEMS |

GROUND MECHANIC CALL

The system allows the flight crew and the ground mechanics to communicate each other.

CONTROLS AND INDICATORS ON OVERHEAD PANEL

CleaF

b= MECH fre
..... -

o ' "h
o - ol
f @ - i
N 1
- C 2 SNl
o /‘// -~ v Ay :l
& ety [Eglatat el
5 S R
o 17 e :;"‘; S T
= . B2t - GRS
? / A ,/r'/’\. ,///""‘\ e \ //‘/"‘
s [ 4, e “, e ’I/ x\. [ ’//'
S S AN AN SNEAEANNN: 4
; e e ~“\—_ S MRt N \~_/

(") MECH pb

Pressed (and held) : COCKPIT CALL lights up blue on the external power panel.
An external horn sounds.

Released : COCKPIT CALL remains lighted.
The ground mechanic can extinguish it by pressing the
HORN RESET pushbutton on the external power panel. The
external horn stops sounding.

Note : To communicate with the ground mechanic, the flight crew must select the
MECH key and the INT reception knob on the ACP
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CONTROLS AND INDICATORS ON EXTERNAL POWER PANEL

ML M A
e AA

GFC5-01-2320-013-A001AA

(1) COCKPIT CALL It

The blue light appears when cockpit calls the ground mechanic. An external horn also

sounds.
@ COCKPIT CALL pb

Pressed : This calls the cockpit.

The MECH lights flash amber on the ACPs and a buzzer sounds.
Released : The MECH lights go out after 60 seconds if they are not reset on the

ACPs. The buzzer stops.
@ HORN RESET pb

Pressed : The COCKPIT CALL light goes out.
The external horn stops sounding.
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R

CABIN CALL SYSTEM

This system is for communication between the cockpit and the cabin.

CALL FROM THE COCKPIT

®

CALLS

MECH

FLT EMER
o = ( : )
‘ = .

@

GFC5-01-2320-014-A001AB

PURS EXIT

*—®

(1) PURS / FWD / MID / EXIT / AFT pb

Pressed

() ALL pb

Pressed

: A steady pink light comes on at the corresponding area call panel.
CAPTAIN CALL appears at the corresponding attendant indication panel
and a green light comes on.

A high—low chime sounds through corresponding loudspeaker.

: All stations respond as above simultaneously. CALL ALL CAPT appears
on the attendant indication panels.

(3) EMER pb sw (guarded)

ON

ON It

CALL It :

: Pink light illuminates at all area control panels.

CALL PRIO CAPT message appears at all attendant indication panel and a
red light comes on. High—low chime (repeated 3 times) sounds through all
loudspeakers.

ATT amber lights flash on Audio Control Panels.

: This light flashes white for an emergency call from the cockpit to the

cabin.

This light flashes amber for an emergency call from the cockpit or cabin.
For an emergency call from the cabin to the cockpit:

— The white ON light and amber CALL light flash.

— The amber ATT lights flash on the audio control panels

— Three long buzzers sound in the cockpit.

The system reset when the attendant hangs up the relevant handset.

(¥) FLT REST/CAB REST pb

These pushbuttons are not active on A330.
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PA INTPH| | PURS
1 2 ALL
|
3 4 )/|4®
PRIO
@—» EapT | | CAPT | [RESET

6FC5-01-2320-015-A001AA

(1) CAPT key

L

BASIC CABIN HANDSET KEYBOARD

Pressed : In the cockpit, the "ATT” lights up on the ACP and a buzzer sounds.
In the cabin, “"CAPTAIN" appears at the AIP where the CAPT button was

(2) PRIO CAPT key

pressed. The buzzer is inhibited during takeoff and landing.

Pressed : This key is used for emergency calls. In the cockpit, the "ATT” lights up on
the ACP and three buzzers sound.
In the cabin, “PRIO CAPTAIN" appears at the AIP where the PRIO CAPT

button was pressed. The buzzer is inhibited during takeoff and landing.
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| PASSENGER ADDRESS |

The passenger address system enables cabin announcements to passengers via
loudspeakers. It can either be operated from the cockpit (using ACP or handset), or from
the cabin (attendant stations).

GFC5-01-2320-016-A100AA

O EEEEEEE @
VHF2  VHF3

6005000
U¢ 0 oimmade

70060006

@

1

Q@

ﬂ PASSENGER
ADDRESS
TRANSMISSION

KEY

PASSENGER ADDRESS

RECEPTION KNOB

(1) PA transmission key

Pressed and

held : The flight crew may use a boom, mask, or hand mike to

make an announcement.
Three green lines come on.

Note : The flight crew may use a cockpit handset to make PA announcements
without action on the ACPs.

(2) PA reception knob

Pressed and
(knob out)

Pressed
(knob in})

released : The message goes to the loudspeakers and the integral

white light comes on.

The flight crew can rotate the knob to adjust the volume.

: The PA system is disconnected.
The white light goes out.
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Cockpit handset

The cockpit handset, located at the bottom of the pedestal, is only dedicated to PA

announcements.

MON RESET

CREW
@—» ALL REST <—@

]
g

GFC5-01-2320-017-A100AA

(1) Cabin zone key

For three cabin zones, as defined in the airline specific cabin configuration, this key has
to be pressed before making an announcement for the applicable cabin zone.
“PA X IN USE” will be displayed on the attendant indication panels.

(@) ALL key

The ALL key must be pressed prior to making an announcement for all cabin zones. The
announcement is not broadcasted in the crew rest compartments.
“PA ALL IN USE” will be displayed on all attendant indication panels.

(3) CREW REST key

If an announcement is intended for a crew rest compartment, the CREW REST key has
to be pressed in addition to the 1/2 cabin zone key for the upper/lower deck crew rest
compartment.

“PA CR (X)” will be displayed on the attendant indication panels.

DAH MSN 0644



COMMUNICATIONS 1.23.20 P 17a
Tl gl Ag sl
AIR ALGERIE INTERCOMMUNICATION SYSTEM SEQ 100 | REV 13

FLIGHT CREW OPERATING MANUAL

@ RESET key
When pressed, the previously selected function is cancelled.

(5) MON key

Pressing the MON key allows any ongoing PA announcement to be heard through the
handset earphone.

(8) PUSH TO TALK pushbutton (PTT)

After dialing an adressee, the PTT pushbutton has to be pressed to broadcast an
announcement.

If pressed without performing a dial procedure, the announcement is broadcasted to all
cabin zones and all crew rest compartments. “DIRECT PA IN USE” will be displayed on
the attendant information panel.

PA from cockpit

TRANSIT\'/lAISSION PA RECEPTION PUSH TO TALK PUSH TO TALK
KEY ON ACP KNOB ON ACP ON HANDMIKE ON HANDSET
BOOMSET
OR PRESSED ouT ~ B
OXYGEN (maintained)
MASK
PRESSED
HANDMIKE (maintained) out PRESSED -
HANDSET - - - PRESSED
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| EMER EVAC (<) |

EVAC 2V
@ COMMAND * HORN SHUT OFF CAPT & PURs
S
EVAC 2N
=
@
CAPT

GFC5-01-2320-018-A001AA

(w)—n

—]
@ ®
(1) COMMAND pb

ON : In the cockpit : — EVAC light flashes red.
In the cabin : — EVAC lights flash at all attendant panels.
— "EVACUATION ALERT” appears on all attendant indication
panels and a red light flashes.
— Specific evacuation tone sounds.
Off : The alert is stopped.
The EVAC light flashes red when the alert is activated.

(2) HORN SHUT OFF pb

This button silences the cockpit horn (generated when evacuation is activated from the
cabin).

(3) CAPT and PURS / CAPT sw

CAPT and PURS : The alert may either be activated from the cockpit or the cabin.
CAPT : The alert may only be activated from the cockpit.
If one of the cabin EVAC CMD keys is pressed, only the cockpit
horn sounds for 3 seconds.

= =
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ADDITIONAL ATTENDANT
C? BGM PANEL

GFC5-01-2320-019-A001AB

(1) EVAC CMD key

Pressed momentarily :

In the cockpit, the EVAC light flashes red and a specific horn sounds.
In the cabin, the EVAC RESET lights flash red at all attendant stations, the EVAC CMD
light comes on green on forward attendant panel, “EVACUATION ALERT” appears at all

the AIPs and a red light flashes, and a specific evacuation tone sounds.

(2) EVAC RESET key

Pressing momentarily this button silences the evacuation tone.
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| CABIN TO COCKPIT ALERT |

This function enables the cabin crew to rapidly and discretely alert pilots of any threat in
the cabin, such as cockpit intrusion.
The cabin crew activates the alert by pressing one of the pushbuttons located in each
attendant’s area for a minimum of one second.
When the alert has been activated by the cabin crew, the buzzer sounds continuously in
the cockpit, and the cockpit's center pedestal CAB ALERT pushbutton comes on.

I
[ I
e T A
| J
ST

) -7\ COCKPIT DOOR

o I

iAo
~ Iy
e
ﬁﬂ:l:: oty
/H||I|h1ﬁ
ZHn
I
e
____I_I| m
(O]

@ 19U

GFC5-01-2322-001-A100A4A

(1) CAB ALERT pushbutton

— ALERT light : This light comes on red, and a buzzer sounds in the cockpit, when an
alert has been initiated from the cabin.
— Off : When the cockpit crew pushes the ALERT pushbutton, the buzzer stops and the

red ALERT light goes off.
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| COCKPIT TO CABIN ALERT |

This function enables the flight crew to inform the cabin crew, via the CIDS network, of any
threat in the cockpit. The pilots activate this alert by pressing one of the two pushbuttons

installed in the cockpit.

This also means that the hijacking code will be automatically transmitted to the ATC. (Refer

to 1.34.50)

GFC5-01-2322-002-A200A4A

@ Remote ATC box (guarded) pushbutton

Pressed : The alert buzzer sounds in the cabin, and the red alert lights come on, in

each attendant’s area.

The ON light only comes on when hijacking code is correctly transmitted

to ATC (Refer to 1.34.50).
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DESCRIPTION

The Cockpit Voice Recorder is designed to record:

— direct conversations between crew members and all aural warnings in the cockpit,

— communications received and transmitted by radio,

— intercom conversations between crew members,

— announcements transmitted over the passenger address system provided PA reception
is selected on third audio control panel.

Only the last 2 hours of recording are retained.

The CVR system consists of:

— a remote microphone located behind overhead panel,

— a crashproof four track recorder located in the aft section of the aircraft. It is equipped
with an Underwater Locating Beacon,

— a control panel located on the overhead panel.

It is automatically energized:

— on ground during the first five minutes following energization of the aircraft electrical
network,

— on ground with one engine running,

— in flight

It is automatically stopped five minutes after last engine shutdown.

On ground CVR can be manually energized by pressing GND CTL pb.
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‘ CONTROLS AND INDICATOR ON OVERHEAD PANEL

RECORDER

GFC5-01-2330-002-A001AA

: !

RCDR

GND CTL

O (o]

o-HC >

@ GND CTL sw (spring loaded switch)

ON : The CVR, the digital flight data recorder (DFDR) and QAR <d are manually

energized.

The ON light comes on blue.
AUTO : The CVR, DFDR and <@ QAR are automatically energized according to the

logic (see page 1).

The ON light goes out.
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CVR PANEL

BOOMSET

GFC5-01-2330-003-A001AA

: This activates the test, if the CVR is energized.
The result of the test is visible on the test result indicator.

A
S) U
o 1. 2 3 4 5 6 7 8 9 10D
|
°
(o)
TEST N
L &
Y
HEADSET
ERASEA—‘ *
|

If an acoustic equipment is plugged into the jack, the test will be heard

as low frequency signal.

(2) Test result indicator

The indicator is composed of green and red LEDs.
R The illumination of one or more green LEDs indicates that the test result is good.

(3) ERASE pb

Pressed for 2 seconds :

ground and the parking brake is ON.

@ Headset and Boomset jacks

When a headset or boomset is plugged into the jack :

— Cockpit sounds, picked up by the microphone, are audible.

— The test tone is audible, when the TEST pushbutton is pressed.
— The erase tone is audible, when the ERASE pushbutton is pressed.

: This completely erases the tape, if the aircraft is on
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| CONTROLS AND INDICATORS |

ELT AO6
oN TEST/RESET

s
v e o

GFC5-01-2335-001-A110AA

(1) ELT sw
The guard keeps this switch in the ARMED position.
AUTO : In case of impact, the Emergency Locator Transmitter (ELT) transmits an
emergency signal (on 121.5, 243 and 406.025 Mhz).
ON : The ELT transmits an emergency signal.
@ ON It
This light comes on amber when the emergency signal is transmitted or during ELT
autotest.

@ TEST/RESET pb
Pressing this pushbutton starts the ELT auto test.

Note : If the ELT is triggered by an impact in ARMED mode, pressing this pushbutton
resets the ELT and stops the signal transmission.
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INTRODUCTION

The Aircraft Communication Addressing and Reporting System (ACARS) allows direct

exchange of data between aircraft and airline ground computer through the VHF 3.
Aircraft to ground messages (downlink) comprise operational, maintenance, monitoring,
performance and cabin data.

Ground to aircraft messages (uplink) contain crew information (wind for example) or might

request for transmission of data which are sent either automatically or by crew action.

Automatic downlink of reports is carried out by ACARS Management Unit (MU), which is

programmed according to airline needs (Buyer Furnishing Equipment).

Due to the highly customized programming, the ACARS function may vary for different

airlines and therefore are not described in detail.

SYSTEM ARCHITECTURE

The ACARS system consists of a Management Unit (MU) connected to the following

L

elements :

|

ACARS MU
(BFE)

J

‘_llIIllIIIIIIIIIIIIIIIIIIIIIIIIIII-l-—A‘..IIlllIIIIIIIIIIIIIIIIIIIIIIIIII.I-.~

FMGC

MCDUs 1and 2

GFC5-01-2340-001-A100AA

FWC
1 and 2

SDAC

1and 2 DMy

CMC
1 and 2

PRINTER|

DATA
LOADER
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| COCKPIT ARRANGEMENT |

PORTABLE DATA LOADER

MCDU PRINTER  CONNECTOR OR [%>MDDU

GFC5-01-2340-002-A100AA

ACARS operation is performed through the already available cockpit equipment:

— ECAM for operational indications.

— MCDU for control of ACARS related functions.

— PRINTER for hard-copies.

— Either connector for portable data loader or Multifunction Disk Drive Unit (MDDU) (<d).
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| OPERATION MODES |

MANUAL ACCESS TO ACARS FUNCTIONS

ACARS functions are manually selected through MCDU. They are obtained for FMGC, CMS
or ACMS by selecting the corresponding key. Pressing the MCDU MENU key gives access
to MCDU MENU page. ACARS functions related to one system are accessible by pressing
the concerned system key. Cabin management functions (if available) are accessible
through the cabin installed system.

MCDU
© Q@M IMIERYL _JWIR]O ¥
9 4 MCDU MENU I 9
=] < Fms — =]
=] < ACARS (=]
=] < ¢cms — (=]
=] < Acms (=]
=+ =]
(=]  SELECT DESIRED SYST }|H(—]
® \\ @
I DEE¢EE P
] z:e g [ [y [
: S IEEDE
5 5 ojojojojo)i
: JoooEHEEE |
v ® @@ e
:  PecobDRBE® (©

(NOTE : DEPENDING ON OPTIONS,
MCDU FRONT FACE MAY

SLIGHTLY DIFFER)

Pressing of a system key will display the system pages as defined in the airline customized

MU programming.

AUTOMATIC ACCESS TO ACARS FUNCTIONS

Automatic data transmission can be initiated by MU or aircraft systems programming or
an uplink message. There is no cockpit indication nor crew action is required. It is a
dialogue between ground and aircraft computers.
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| ACARS FUNCTIONS |

Data and reports of a particular system are available through AIRBUS defined interfaces

(Seller Furnishing Equipment).

FMS
R

(NOTE : DEPENDING ON OPTIONS,
MCDU FRONT FACE MAY

SLIGHTLY DIFFER)

® O[@ MW IEVIC I 21Q]O @

D (7 meou menu N €
@—»@—<FM$ — (=]
[=JH < Acars H=]|

=JH < cms H=]|

[=JH < Acms H=]|

= =l

=JH  sELEcT pESIRED sysT [

<§> [5] \__:\\\‘\ “//// BRT Eﬂl
| EDEEEEL S

O rrREEEOE 5

AIR

: A DEE0E0 ¢
- 1= eeEO |
i s X
g IE5L 00800 |
g . @@@@@@ 4
¥ S HeeUUMKE ©
. |locoRuEEEF

@ Pressing key selects related system, then

@
®

@ Pressing key gives access to takeoff data (Uplink only)

@ Pressing key gives access to wind data (F-PLN page)

@ Pressing key gives access to F-PLN initialisation and wind data (Uplink only)

@ Pressing key gives access to Pre-flight, Post-flight report and ACARS print/program

(downlink only).

See FMGS PILOT GUIDE (Refer to 4.04.50).
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ACARS

Pressing ACARS key will display airline defined functions (e.g. message transmission ,
event times for example).

CMS (Refer to 1.45.20)

Through the CMS interface it is possible to downlink the following data ;
— Post flight report (on the ground) or current flight report (in flight) which concerns :
- all failure messages detected by the BITEs
- the warnings displayed to the crew during the last or current flight leg.
Reports can be downlinked upon crew or ACARS MU request.
— Avionics data which concerns the individual system BITE data (manual downlink only).
— Failure messages and warnings (broadcast data transmitted in real-time to the MU).
— Class 3 report (on the ground) containing all class 3 failures detected during the last
flight leg. The report can be downlinked upon crew or ACARS MU request.

ACMS

The ACMS ACARS interface provides the capability to transmit to the ACARS MU the data
for the following applications:

— Aircraft Performance Monitoring (APM),

— Engine Condition Monitoring (ECM),

— APU Health Monitoring (AHM).

Any of the ACMS DMU reports can be downlinked (transmitted to the MU):
— manual on the ground or in flight upon crew request,

— automatically in real-time,

— upon ACARS MU (ground or automatic) request.
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AUTOMATIC DOWNLINK OF REPORTS

Automatic downlink of reports are provided by ACARS. Each report generated by a
peripheral system may be downlinked depending on each airline MU programming.

UPLINK MESSAGES

Two types of uplink messages are provided :

- Messages not indicated to the crew :

There is no indication given to the crew, neither for uplink message nor for downlink
answer. It is a dialogue between ground and aircraft computers.

- Messages indicated to the crew by :

— "ACARS MSG” advisory (in green) on ECAM Memo

Note: A steady green "ACARS STBY” advisory is displayed in case of ACARS
communications loss between aircraft and ground.

— Message on MCDU (ACARS MSG WAITING for example) or MCDU MENU light
illumination if the MCDU is not in the mode where uplink message can be displayed

in order to select the correct mode (FMS, ACARS, ACMS, CMS)

— Hard copy on cockpit printer depending on MU programming.

Example of uplink message indication with MCDU in FMS mode :

N__ s
DATA INDEX - -
5

TORED
<WAYPOINTS WAYPOINTS> | (/]
STORED
[ | <NavAIDS NAVALDS> | (& —lu|—
STORED
& | <RUNWAYS RUNWAYS> | (]
STORED
[ | <rOUTES ROUTES> | [®] “lel™
FOSITION
=] | <a7c sTATUS MONITOR> | (]
[&]| #SEND PRE-FLIGHT PRINT% =
r EEHH
MCDU MENU
| < Fus m
@ | < AcARs ®
&= | < cms ®
@ | < acMs ®
= =
= SELECT DESIRED SYSTEM
<
<
=
e ACARS MENU
< <INITIALIZATION
3 & | <ooo1 TIMES
? (] | <RECEIVED MESSAGES =
3 & | <ATIS ™
2 = | <tInk TEST FREE TEXT> |[®)
1
(&) EC VOICE_CONTACT> | (&)
b & k*s ACARS MSG WAITING ®
1
S DISPLAYS THE ACARS MESSAGE AND
b=t ALLOWS A MANUAL HARD COPY ON PRINTER

N

ECAM
UPPER
CRT

ACARS MSG

Yy

ECAM
UPPER
CRT

ACARS MSG

Y

ECAM
UPPER
CRT

HARD COPY

ON PRINTER

IF PROGRAMMED
IN MU
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VOICE/ACARS transfer on VHF 3

VHF 3 can be used in VOICE mode, in case of a :

— VHF 1, or VHF 2, failure

— ACARS CALL
The "ACARS CALL" advisory pulses in green, and indicates that a message (requesting
a voice conversation) has been received from the ground.
The green “VHF 3 : VOICE" advisory indicates that the VHF 3 transceiver operates in
voice mode. Therefore, ACARS communication is interrupted.
Depending on the MU programming, ACARS frequency may either be automatically
tuned by the ACARS MU, or manually tuned through the RMP.
In this case, the ACARS/VOICE transfer is made directly on any of the RMPs (without
using the MCDU).

ECAM UPPER CRT

S [ dBtR (e [ 13900 €

— VHF3
ACARS CALL Y= @ SELECTION

= 9 m©

STBY NAV

+ INDICATION ON MCDU BF0

+ IHFARFPRCSGPI:A MONII\IEDPRINTER, = =0 @ 5

O dhin (== 28506

ACARS CALL Ve | s | | wree
s e .

STBY NAV

IR =oE
Y

FREQUENCY
SELECTION

912850 [ gAtR @
VHE3:VOICE | (s | e @ MS&EE
@ @ SELECTION

STBY NAV
BFO | ON

IR BPeWE

GFC5-01-2340-007-A106AA

It is possible to return to ACARS mode by pressing the RMP’s transfer key again.
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WORLD MAP ACARS FREQUENCIES (CONT'D)

The table below defines the world zone abbreviations, indicates their associated Service
Provider, MCDU label, and ACARS frequency.

ABBREVIATION paeek MCDU LABEL FREQUENCY Family
SP SITA PACIFIC SIT-PAC 131550 MHz SITA
SN S e SIT-NAM 136.850 MHz SITA
sL AR SIT-LAM 131.725 MHz SITA
SE SITA EUROPE SIT-E/A 131.725 MHz SITA
DE DEPV BRAZIL DEPV 131550 MHz SITA
AV AVICOM AVICOM 131450 MHz SITA
AM ARINC AMERICA ARFAM 131550 MHz ARING
AE ARINC EUROPE ARIEUR 136.925 MHz ARING
AF ARINC AFRICA ARFAFR 126900 MHz ARING
AK ARINC KOREA ARFKOR 131.725 MHz ARING
AS ARINC ASIA ARFASI 131.450 MHz ARING
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The Satellite Communication (SATCOM) system allows the exchange of information
between the aircraft and a Ground Earth Station (GES), via geosynchroneous satellites.
It provides up to six independent channels :

One channel is used for data transmissions (ACARS). Two or five channels are used for
voice transmissions (cockpit or cabin voice). The cockpit voice function must be activated,
in order for it to be available. The cabin telephone system must be installed, to be able to
use cabin voice function.

The ACARS normally transmits via VHF3. It automatically switches to SATCOM when VHF3
is not available.

The cockpit voice interface is controlled by the Audio Control Panels (ACPs) for call set-up
and call termination, and by the MCDU for the call number selection. It allows the crew :
— To initiate air to ground calls and to receive ground to air calls.

— To select the call priority, in case of air to ground calls.

— To use manual dial or pre-recorded phone numbers.

If a SATCOM telephone handset is installed in the cockpit, the crew can set up a call
without the use of the MCDU.

SATCOM functions are programmed through the Owner Requirement Table (ORT),
according to airline needs.

Due to the highly customized programming, the SATCOM functions may vary for different
airlines and are, threrefore, not described in detail.

o= = e w e w e @ e v
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SATCOM SEQ 205 | REV M

| CONTROLS AND INDICATORS |

ACP INTERFACE

Refer to the 1.23.20 description.

MCDU INTERFACE

SATCOM MAIN MENU PAGE

The crew accesses this page by selecting SAT on the MCDU MAIN page.

GFC5-01-2345-002-A205A4

2L (4L)
(Label line)

2L (4L)
(Data line)
5R

6L

6R

-

2

e

w

SATCOM
<STATUS

EBEEEEE

SATCOM MAIN MENU

SAT 1 CONNECTED
OAKLAND

SAT 2 READY TO CONNECT
EUROCONTROL

MANUAL DIAL>

wl [s] [w] [w
5| [®] |[Z

=

DIRECTORY>

— READY TO CONNECT
— NOT AVAILABLE

— DIALING

— INCOMING CALL
— CONNECTED

— CALL FAILED

: This field displays :

: This field displays the SATCOM channel 1 (2) status :
: The channel is ready to support a call.
: The channel is not available (failed or not

logged).

: Cockpit call in progress.

: Advises of an incoming ground to air call.
: The circuit is connected.

: The transmission is interrupted.

— The title of the selected phone number, in case of an air to ground call.
— The number, if the MANUAL DIAL option is used.
— GRND-AIR CALL, in case of a ground to air call.

: This key provides access to the Manual Dial page. This page allows the
dialing of a phone number.
: This key provides access to the SATCOM STATUS page, which contains LOG

ON and channel status information.

: This key provides access to the SATCOM DIRECTORY PAGE.
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SATCOM DIRECTORY PAGE

This page provides access to 4 phone number lists, where phone numbers can be
memorized, according to their priority.

SATCOM DIRECTORY

=T
=
P
c <EMERGENCY
1
= <SAFETY
o
- <NON-SAFETY
~F
M <PUBLIC
1
S
1
" <RETURN
g
(L)

1L : EMERGENCY for Priority 1 -  Reserved for emergency and distress phone
numbers only.

2L : SAFETY for Priority 2 - Reserved for regulatory and flight safety phone
numbers only.

3L : NON-SAFETY for Priority 3 - Reserved for non flight safety phone numbers.

4L : PUBLIC for Priority 4 - Reserved for personal phone numbers.

6L : This key is used to return to the SATCOM MAIN MENU page.
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SATCOM CATEGORY NUMBERS PAGE

The CATEGORY NUMBERS page provides access to the pre-recorded phone numbers.
As an example, the following figure shows the SAFETY CATEGORY NUMBER page.

GFC5-01-2345-004-A105A4

1L, 2L, 3L, 4L, 5L

1R
4R

5R

6L

SATCOM SAFETY 1/3
SAT1/2

*IOR CONTROL 1
00495218796214

*CDG ARPT
COO985647213369351

*HGK ARPT
004632189752123

*ORD ARPT SORT*
4533356722268

*ORY ARPT FIND*
CO0443356621351 C a

<RETURN

: These fields display the phone numbers and their titles.

When one of these keys is pressed, the corresponding phone
number is dialed. There are two types of numbers :

- Protected : Displayed in green

- Unprotected : Displayed in blue brackets

: This field displays the selected SATCOM channel.
: This function alphabetically sorts the phone numbers within the

category, according to tittle.

: This function automatically searches for a phone number from

the beginning of this category, by entering up to the first three
letters of the title into the scratchpad, and by pressing 5R.

: This key is used to return to the SATCOM DIRECTORY page.
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SATCOM MANUAL DIAL PAGE

The MANUAL DIAL PAGE enables the crew to initiate an air to ground call by manually
entering a phone number.

GFC5-01-2345-005-A100A4

2L (data line) :

4L
5L

6L

SATCOM MANUAL DIAL
PHONE NUMBER
LOO33546454373432]
SAT1/2
z
PRIORITY,
NON—-SAFETY
<RETURN PRE-SELECT*

This field displays the phone number in blue brackets, after having
been entered in the scratchpad.

: This field displays the selected SATCOM channel.
: This field displays the priority for the manual dial number. The priority

can be changed by pressing the slew up or down keys on the MCDU
keyboard.

: This key is used to return to the SATCOM MAIN MENU page.
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DESCRIPTION

1ST ENG STARTED
1ST ENG TO PWR

ELEC PWR

LIFT OFF

1500 Ft

800 Ft

S5MIN AFTER

6FC5-01-2350-001-A110AA
— 80 Kt

]
N
N
o

w1

~

—" TOUCH DOWN

— 80 Kt
—1 2ND ENG SHUT DN

O

10

E / WD: FAILURE TITLE
conditions

AURAL
WARNING

MASTER
LIGHT

SD
PAGE
CALLED

LOCAL
WARNING

FLT
PHASE
INHIB

VHF 1 (2) (3) EMITTING
HF 1 (2) EMITTING
Transceiver emitting more than 60 seconds

CIDS 1 + 2 FAULT
Total loss of CIDS

CIDS PA FAULT
Loss of passenger address part

SINGLE
CHIME

MASTER
CAUT

ACARS 1 (2){1+2) FAULT <

NIL

NIL

SATCOM FAULT <
Telephone and ACARS transmissions are lost.

SATCOM DATA FAULT <
ACARS transmissions are lost.
Telephone transmissions are still available.

SATCOM VOICE FAULT <
Telephone transmissions are lost, ACARS
is still transmitted via SATCOM.

VHF 3 DATA FAULT <«

SINGLE
CHIME

MASTER
CAUT

NIL

NIL

3,45
18

17534,
5,
7,810*

3,45
18

3,4, 5
1,8

* SATCOM FAULT message is inhibited in flight phases 1 and 10 when IRS are not aligned.
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MEMO DISPLAY

— Displays “SEAT BELTS" and "NO SMOKING" messages in green, when the
corresponding sign on the overhead panel is on.

— Displays "AUDIO SWTG” in green, if the AUDIO SWITCHING selector is not on NORM.

— Displays “PA IN USE" (optional) in green, during passenger address operation.

— Displays “VIDEO IN USE” (optional) in green, during video operation in the cabin.

— Displays “CABIN READY” in green (pulses 10 seconds, then steady), when a signal is
sent from the cabin crew, and in the takeoff and landing memo.<d

In addition, if ACARS is installed without ATSU, the display shows :

— VHF3 VOICE in green, if VHF3 is operating in voice mode and ACARS communication is
interrupted.

— ACARS MSG in green, flashes for 10 seconds and a continuous buzzer sounds, if ACARS
has received a message from the ground.

— ACARS STBY in green, if ACARS communications between the aircraft and the ground
are lost.

— ACARS CALL in green, flashes for 10 seconds, when an uplink message requests voice
communication.

— ACARS ALERT in green, when an uplink alert message has been received.

If ATSU is installed, the displays shows :

— VHF3 VOICE in green, if VHF3 is operating in voice mode.

— HF : VOICE in green, flashes for 10 seconds if both HFs (<€) are operating in voice mode.

— HF DATA OVRD in green, if HF (<) is operating in data mode on ground.

If SATCOM is installed, the display shows "SATCOM ALERT” in green, when a message

with a priority level below 4 is received from the ground.
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| BUS EQUIPMENT LIST |
NORM EMER ELEC
DC AC DC
AC bc BAT ESS gss | HOT
VHF1 X
VHF2 DC 2
VHF3 DC1
HF1 S:"]E)D
HF2 AC 2
RMP1 X
RADIO RMP2 DC 2
RMP3 DC1
COMMUNICATION CAPT ACP X
F/0 ACP X
THIRD ACP DC1
SELCAL DC1
FLT INTERPHONE X
CAPT LOUDSPEAKER X (2)
F/0 LOUDSPEAKER X (2)
EXT HORN HOT 2
CABIN CIDS1 GND/FLT X
INTERCOMM CIDS2 GND/FLT X
DATA SYS DEU (A/B) GND/FLT X
COCKPIT VOICE CVR CTL DC1
RECORDER CVR SHED
ACARS « MV AC1

(1) This supply is lost when LAND RCVRY is selected ON.
(2) Normal supply is from DC ESS BUS, DC BUS 1 supplies CAPT (or F/O) loudspeaker
when AUDIO SWITCHING selector is set to CAPT (or F/0) on 3.
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DESCRIPTION

1.24.10

P1

SEQ 001

REV 04

The electrical power system consists of a three phase 115 / 200 volt 400 hertz constant
frequency AC system and a 28 volt DC system.

Electrical transients are acceptable for equipment.

Commercial supply has secondary priority.
Normally, the system produces alternating current, some of which then transform into
direct current for certain applications.
Each of the aircraft's three generators can supply the whole network.
If all normal AC generation is lost, an emergency generator can supply AC power.

If all AC generation is lost, the system can transform DC power from the batteries into AC

power.
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DC BAT BUS S
BAT
be TIE CNTOR BAT CHARGING E?g 5 | pe TIE
CNTOR y BAT ONLY.ON GROUND | cNTor  pf CNTOR
o IN FLIGHT
¢ ¢ DURING 7s
701PP | ) | | 702PP |
| I
4 -

BAT 1

BAT 2

|

BAT ON
PP 4PP i I ” 2PP
8PP o
| DC ESS SHED }cTo-o
R EMER GEN Rl_cmbv 2 [y 1
CNTOR R NTOR | “enTor
EMER GEN ON 9
805PP OR BAT ONLY ON EMER GEN ON 903XP
SHED LAND RCVRYpo * d ( ——o ¥ oqAC LAND RCVRY|
(\‘ | al ®v | vC
. EMER GEN ON |
DC LAND RCVRY po-¥ o™ ( f + ENER GEN N
QUata | OR IN FLT BAT ONLY APU
LAND ESS TR 205X R
RCVRY ST o—L_o—4 AC ESS GRND
&) xEL [ - & 7]
RY ON | EMER GEN ONLY TR2
LINE CNTOR ) oxP
GEN
EMER GEN ON RAT
OR BAT ONLY
o 401XP
[ o——o=4 AC ESS SHED
TT_T__uh__A: A
o * AC ESS FEED- -
FAULT AC BUS 2
ALTN
- CNTOR |‘ ———————————————— s
é 1 o @—Ai | A
i GEN o [ wu |4 s
S LINE PUR GEN o
z CNTOR CNTOR CNTOR u
3 oFF |]
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‘ GENERATION OF ELECTRICAL POWER

AC GENERATION
MAIN GENERATORS

Two three-phase AC generators (GEN 1, GEN 2), one driven by each main engine through
an integrated drive, supply aircraft electrical power. Each generator can supply up to 115
KVA of three phase 115/200 volt 400 hertz power.

A third generator (APU GEN), driven directly by the APU and producing the same output
as each main engine generator, can replace either or both main engine generators at any
time.

A generator control unit (GCU) controls the output of each generator. The main functions
of each GCU are :

— Control the frequency and voltage of the generator output.

— Protect the network by controlling the associated generator line contactor (GLC).

EXTERNAL POWER

Two ground power connector near the nose wheel allow ground power to be supplied to
all bus bars (with some galleys shed in case of overload). The aircraft can be supplied by
two ground power units (90 kVA max each).

A Ground Power Control Unit (GPCU) protects the network by controlling the External
Power Contactor, and generates a reference frequency used by GCU for synchronisation
before No Break Power Transfer (NBPT).

EMERGENCY GENERATOR

The green hydraulic circuit drives an emergency generator that automatically supplies
emergency AC power to the aircraft electrical system if all three main generators fail. This
generator supplies 8.6 KVA of three-phase 115/200-volt 400-hertz power, except when the
ram air turbine powers the green hydraulic circuit and the aircraft speed is below

260 knots. In this case it delivers only 3.5 kVA, leading to some shedding.

A generator control unit (GCU) :

— keeps the emergency generator at a constant speed

— controls the generator’s output voltage

— protects the network by controlling the emergency generator line contactor

— controls the emergency generator start-up
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STATIC INVERTER

A static inverter transforms DC power from the DC essential bus into 2.5 KVA of
single-phase 115-volt 400-hertz AC power, which is then supplied to part of the AC
essential bus. In flight, the inverter is activated automatically if nothing but the batteries is
supplying electrical power to the aircraft, regardless of the positions of the BAT1 and BAT2
pushbutton switches.

On the ground, the inverter is activated if nothing but the batteries is supplying electrical
power to the aircraft and the BAT1 and BAT2 pushbutton switches are both on.

DC GENERATION
TRANSFORMER RECTIFIERS (TRS)

Two main Transformer Rectifiers, TR1 and TR2 (200 A) and one essential TR (100 A),
supply the aircraft electrical system with DC current.

A fourth TR (100 A) is dedicated to APU start or APU battery charging.

Each TR controls its contactor by internal logic.

BATTERIES

Two main batteries, each with a normal capacity 37 ampere-hours, are permanently
connected to the two hot buses.

A third battery (37 Ah) is dedicated to APU start.

Each battery has an associated Battery Charge Limiter (BCL).

The BCL monitors battery charging and controls its battery contactor.

CONTACTORS

Two identical electrical Contactor Management Units (ECMUs) provide :

— AC and DC contactors control (excepted TR contactors which are controlled by the TR
itself).

— galley shedding control.

— No Break Power Transfer control (NBPT).

— monitoring and indicating.
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For this purpose, each ECMU receives following information;

— Voltage of all normal busbars

— position of all AC and DC contactors

— availability of all generators or power source (from GCU or GPCU)
— position of all galleys contactors

— TR status

— pushbutton position (BUS TIE, GALLEY SHED and COMMERCIAL)
— flight/ground signal from associated LGCIU.

AC AND DC CONTACTOR CONTROL

ECMU 1 controls : — The Generator Line Contactor (GLC) 1.
— The AC Bus Tie Contactor (BTC) 1.
— The APU Generator Contactor.
— Both DC Tie Contactors.
— The BUS TIE contactor
— The External Power Contactor B
ECMU 2 controls : — The Generator Line Contactor (GLC) 2.
— The AC Bus Tie Contactor (BTC) 2.
— The External Power Contactor A.
— Both DC tie Contactors.

NO BREAK POWER TRANSFER

This function avoids busbar power interruption during supply source transfer on ground in
normal configuration. It is inhibited in flight.

ECMU controls simultaneous connection of the two sources for a short time. To achieve
this, both sources are synchronized on a frequency reference signal sent by the GPCU.
Synchronization may take up to 15 seconds for APU GEN with GPU, and some milliseconds
in all other cases.

If synchronization is not achieved within allowed time transfer is performed anyway
{(without simultaneous connection of two sources). This function has a back-up in the GCU.

MONITORING AND INDICATING

Each ECMU sends the following information to the ECAM:
— Bus bars supplied or not

— contactor status

— galley supply status, and galley switch position
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CIRCUIT BREAKERS

All circuit breakers are in the electronic equipment bay.

A Circuit Breaker Monitoring Unit (CBMU) monitors the circuit breakers status. It sends this

information to the ECAM system.

OPERATIONS

GENERAL

Each AC BUS is supplied in priority order by :
— the corresponding engine generator.

— the APU generator or the external power A (if both are connected, the APU generator
has priority for the left side bars, and the external power has priority for the right side

bars.

— the external power B (if both external power are connected, B has priority for the left

side bars and A has priority for the right side bars).

— the other side engine generator.

The APU generator or the external power may supply all the network.
One generator can supply all the network (with galley shedding in case of overload

detection).

The generators cannot be connected in parallel (except on ground during No Break Power

Transfers).
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NORMAL CONFIGURATION

IN FLIGHT

Each engine-driven generator supplies its associated AC BUS (1 and 2) via its Generator
Line Contactor (GLC 1 and GLC 2).
AC BUS 1 normally supplies the AC ESS BUS via a contactor.

AC BUS 1 supplies TR 1 which normally supplies DC BUS 1, DC BAT BUS.

AC BUS 2 supplies TR 2 which normally supplies DC BUS 2.
AC BUS 1 supplies ESS TR which normally supplies DC ESS BUS.
The two batteries are connected to the DC BAT BUS if they need charging. When they are
fully charged the Battery Charge Limiter disconnects them.

(ELEC ('ELEC b
DC “AC ESS TR
T DC BAT pC APU " EMER GEN> <STAT INV
\Yj
T %7 [
A 0A SA AC ESS APU
R 1 R2 TR
3 |DC1||DCESSVIIDC2| AC 1
< A
= STAT N
0 TR 1 ESS TR TR 2 APU TR 116 v 116 v
S 28V 28V 28V 25V 400mz 400uz
T 50A 50A 50A 100A 1DG 1 DG 2
- 123°C 122 °C
3 AC1 AC1 AC2 AC2 22 RISE 22 RISE
1 E—
: I I I I
ih
il AN . /
L
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ON GROUND

GFC5-01-2410-008-A001AC

Either the APU generator or external power may supply the complete system (with some

galley shedding in case of overload).

(ELEC ESS TR h ("ELEC ESS TR h
yAN
AC meR GEND <ISTAT INV AC emer gEND <ISTAT INV
C ESS APU AC ESS APU
w1 ) 2‘ R R 1 R 2| R
AN VAN VAN N AN PaN
AC 1 [AC 2] | A% 1]
AN AN
GEN 7 P0G GEN 2 G T AP GEN GEN 2
Q 1Sek ov 172 ov
OHZ 400"‘2’ OHZ OHZ 400; OHZ
= . me | (B R
0 Rise ExTB |[EXTA 2 RISE 22RISE EXTB EXTA  2RISE
4001z
\ J N Y

APU GEN + EXTERNAL POWER

APU GEN + GEN 1

ELEC ESS TR h ("ELEC ESS TR h
yAN
AC Emer GeND> < STAT INV AC Emer GEN D J STAT INV
C ESS APU AC ESS APU
™1 TR 2| TR R 1
AN AN YN
[AC 1] [AC 2 | [AC 1]
PAN
GEN 7 PN GEN 2 GEN T
oV 120% oV ov
OHzZ sy OHzZ OHZ
DG 1 G 2 DG 1 A IDG 2
23°C A p— °C 23°C EXT A 24°C
0 RISE EXTB EXT A 1 RISE 0 RISE 16 v 2 RISE
4001z
. / . /

APU GEN ONLY

EXTERNAL POWER ONLY

If external power A and external power B plus APU supply the complete system, the APU

has priority over external power B.

Situation then will be as displayed for case APU plus external power
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On ground, when only ground services are required, external power can supply the AC and

DC GRND/FLT buses directly, without supplying the aircraft's entire network.
This configuration is selected via the MAINT BUS switch located in the forward entrance

[FOR INFO

area.

No TR2 Fault.

Aircraft on GND ___|

MAINT BUS ON

Aircraft network —

not supplied

1

XP
BUS TIE
CONT

2XP

_
A | A

1
BUS TI

OFF

o—-HC >

@ e

-I
PUR

BUS TIE
CONT

GFC5-01-2410-009-A001A4A
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ABNORMAL CONFIGURATIONS

FAILURE OF ONE ENGINE GENERATOR

ECMU provides automatic reconfiguration.
Complete network remains supplied.

Note : If a generator is lost due to overcurrent detection, reconfiguration does not occur
and the related AC BUS is lost.

The system automatically replaces the failed generator with ;
— The APU generator if available or,
— The other engine generator (automatically shedding part of the galley load).

ELEC
“AC ESSA TR
" EMER GEND> <STAT INV
C ESS APU
TR 1 TR 2| TR
AN AN AN
[AC 1]
A
b GEN 1 VaN GEN 2
s OFF APU GEN 32%
) 116 v
& 4001z
S IDG 1 IDG 2
4 123°C 123°C
2 2 RISE 22 RISE
o GALLEY PARTIALLY SHED
: I I
©
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FAILURE OF THE AC BUS 1

The AC BUS 2 supplies the AC ESS BUS and the ESS TR automatically.

(‘ELEC ESS TR
AC
EMER GEN> <STAT INV
AC ESS) APU
R 1 TR 2| TR
N AN AN
A
3 A
5 GEN 1 APU GEN N2
2 116 v 116 v
< 400 400mz
S 106 1 IDG 2
L 123°C 123°¢
< 2 RISE 22 RISE
(']
1
i I I
o \
o
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TR FAILURES

The contactor of each TR opens automatically in case of;

— overheat

— minimum current

— overcurrent

— open or short circuit

ECMU provides automatic reconfiguration (except for APU TR)

Note : If a TR is lost due to overcurrent detection, reconfiguration does not occur and the

related DC BUS is los

Failure of one TR

L

- TR 1 or 2 lost : the availableTR replaces the faulty one.
- ESS TR lost : the TR 1 replaces the ESS TR.

(" ELEC N1 Eee h
C C
[DC_APU] - DC BAT DC APU
BAT 1 BAT 2 APU BAT BAT 1 BAT 2 APU BAT
25V 25V 25V 25V 25V 25V
0A DA DA 0A 0A 0A
[DC1] [ PDCESS | [DC 2] [Dc1] [ DCESS ] [DPC 2]

<
=
S TR 1 ESS TR TR 2 APU TR TR 1 ESS TR TR 2 APU TR
= ov 25V 25V 25V 25V ov 25V 25V
& 0A 50 A 100 A DA 100 A 0A 50 A OA
[=]
I8 AC1 AC AC2 AC2 AC1 AC AC2 AC2
3
N
b I I I I
1\ AN /
n
(%]
5 TR1 FAULT ESS TR FAULT
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Failure of ESS TR and TR 1 (or TR 2)

The remaining TR supplies the two DC norm busses and the DC BAT bus.
The DC ESS bus is lost.

GFC5-01-2410-013-A001AA

ELEC
DC
T DC BAT DC APU
BAT 1 BAT 2 APU BA
25V 25V 25V
0A 0OA OA
[BC 1] [ [DC 2]

TR 1 ESS TR TR 2 APU_TR|
ov ov 25V 25V
0A 0OA 100A 0A

AC1 AC1 AC2 AC2
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EMERGENCY GENERATION AFTER LOSS OF ALL MAIN GENERATORS

If both buses, AC 1 and 2, are lost and if both engines are lost, the Ram Air Turbine (RAT)

extends automatically.

If powered by the RAT only, the EMER GEN is inhibited when slats are extended.

The emergency generator can be manually activated through the MAN ON pushbutton.

Emergency generator deactivation occurs only automatically:

— In flight: at slats extension if powered by the RAT only (both engines are lost) it can be
reactivated after slats retraction through the MAN ON pushbutton.

— On the ground: after both engines shutdown.

EMER GEN TEST pushbutton allows to activate the emergency generator and to connect

it to the essential network. This test is inhibited when the slats are extended.

EMER GEN TEST MAN ON
A
u GREEN
7
0
ACTIVATION
|
: |
° r |
2 pe Y
< ENG1 N2 <50% ' o »~{DEACTIVATION
S ENG2 N2 <50% ‘[ o
o
& GCU
c
h
5
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- If the green hydraulic system, which actuates the emergency generator, is powered by
an engine-driven pump, the emergency generator supplies the :
— AC ESS BUS,
— AC ESS SHED.
And, through the ESS TR, the :
— DC ESS BUS, and
— DC ESS SHED.
- If the green hydraulic system is powered by the Ram Air Turbine, the emergency
generator supplies the :
— AC ESS BUS, and
— DC ESS BUS, through the ESS TR.
All LAND RECOVERY AC and DC BUS bars are shed. They are recovered when the LAND
RECOVERY pushbutton is ON.
The AC ESS GND is lost.

(ELEC N (ELEC
“5c “AC (MR GeN  ESS TR
— 3o S DEAPLE —_— 116 v o QSTAT INV
4001z
v | [PV
0A 0A 0A LND RCVRY |AC ESS| SHED APU
TR 1
~ | |EBEE] [ bCESS | [ 3
= SHED
o LND RCVRY A
= GEN 1 APU GEN GEN 2
: TR 1 ESS TR TR 2 APU TR OFF OFF
< ov 31V ov ov
0 0OA 100 A 0A DA IDG 1 ID%Z
e 3°C 3°
; AC1 EMER GEN AC2 AC2 GALLEY SHED
; I I I I
"~
© . % o
o
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FLIGHT WITH BATTERIES ONLY

When emergency generator is not available, the batteries supply :

— the DC ESS BUS

— the DC LAND RECOVERY (whatever the LAND RECOVERY pushbutton position is)

and through the STAT INV :
— the AC ESS BUS

— the AC LAND RECOVERY (whatever the LAND RECOVERY pushbutton position is)
The AC ESS SHED, the DC ESS SHED and the SHED LAND RECOVERY are not supplied.

The AC ESS GND is lost.
Example : flight with batteries only.

o % ESS TR STATIN
- DC_APU — EMER GEN [> s v
BAT 1 BAT 2| [PU BAT
25V 25V 25V
304 25A DA AC ESS] SHED .
¥ ¥ ®2 TR
- ¥ [ bC ESS i .
= .
5 SHED  STAT R
: INV GEN 1 APU GEN GEN 2
T TR ESS TR TR 2 AFUTR OFF OFF
< oV oV oV oV
7 0A 0A 0A 0A e s
3 3°¢ 0°¢
N A XX Acz Ac2 GALLEY SHED
: | |
"~
il N \_
(L)
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ON GROUND, BATTERIES ONLY

Provided they are both selected AUTO, the batteries supply:

— the DC ESS BUS

— the DC BAT BUS

— the DC LAND RECOVERY (whatever the LAND RECOVERY pushbutton position is)
and through the static inverter:

— the AC ESS BUS

— the AC ESS GND

— the AC LAND RECOVERY (whatever the LAND RECOVERY pusbutton position is)

The AC ESS SHED, the DC ESS SHED and the SHED LAND RECOVERY are not supplied.

Ve
ELEC
% DC BAT DC APU
BAT 1 BAT 2 APU BAT|
25v 25 v 25 v
40 a 35 A 0a

APU TR

GFC5-01-2410-017-A001AA

Note : ELEC AC ECAM page is identical to flight with batteries only case.
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DISTRIBUTION TABLE
AC AC AC AC AC DC DC DC DC DC
BUS | BUS | ESS | ESS | ESS | BUS | BUS | BAT | ESS | ESS
1 2 BUS | GND | SHED 1 2 BUS | BUS | SHED
|NorRM coNF1G GEN 1|GEN 2 |GEN 1| GEN 1|GEN 1] TR1 | TR 2 | TR 1 |ESS TR|ESS TR
GEN 1|GEN 2 | GEN 1| GEN 1 | GEN 1
llGEN 1 INoP "GEN 23 GEN 2 f: $GEN 23 4 TR 2 | TR 14ESS TR{ESS TR
L (3) - # (3) §GEN 2 GEN 2 [GEN 2 GEN 2 | GEN 2
€)] €SN B 5 I I )
|ieeEn 2 1nOP GEN 1GEN 1: GEN 1|GEN 1|GEN 1] TR 1 :TR 2 TR 1 |ESS TR|ESS TR
E () GEN 1}GEN 13 GEN 1| GEN 1 | GEN 1
L (3)
IAC BUS 1 Llost 2 “GEN 23GEN 23GEN 2 TR 24 TR 2 [ TR 2 {ESS TRJESS TR
GEN 2 GEN 2 [GEN 2| GEN 2 ] GEN 2
JAC BUS 2 Lost GEN 1 [-3E GEN 1| GEN 1|GEN 1] TR 1 [ TR 13 TR 1 |ESS TR|ESS TR
GEN 1 EGEN 13 GEN 1| GEN 1| GEN 1
TR 1 FAULT TR 23 TR 2 [ TR 2 }ESS TR|ESS TR
GEN 2 GEN 2 ['GEN 2 GEN 1| GEN 1
@ : (@) 3
TR 2 FAULT TR1ETR 13 TR 1 |ESS TR|ESS TR
GEN 1 [{GEN 13 GEN 1| GEN 1| GEN 1
2 (2)
TR 1 + 2 FAULT ESS TR
GEN 1
NOT AFFECTED
[sm— ] ®1[wR2 | ®1E
« GEN 1| GEN 2 | GEN 1 2
=t
o
2 . " " "
T |™ 1 FALLT and FTR2Y TR2 TR 2%
S [ESS TR FAULT GEN 23 GEN 2 [:GEN 2
& E () (@)
~F
& |TR 2 FAULT and TR1ETRTY TR
> JESS TR FAULT GEN 1 [:GEN 13 GEN 1
S (2
®

White compartments ;: same supply as in normal configuration
Shaded compartments : back up supply
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EMER CONFIG AC | AC | AC | AC|AC | AC | DC|DC|DC |(DC | DC | DC |SHED
BUS | BUS | ESS | ESS | ESS |LAND| BUS | BUS | BAT | ESS | ESS |LAND |LAND
1 2 | BUS | GND | SHED | REC 1 2 BUS | BUS |SHED | REC | REC
* BATTERIES ONLY| - - | STAT| - - | STAT| - - (4) | BAT | - BAT | -
(in flight) INV INV 1-2 1-2
BAT BAT
1-2 1-2
* EMER GEN - - |EMER| - |[EMER|EMER| - - - ESS | ESS | ESS | ESS
SUPPLIED BY GEN GEN | GEN TR TR TR | TR
ENGINE DRIVEN (1 EMER [ EMER | EMER |EMER
PUMP GEN | GEN | GEN | GEN
(| m
+ EMER GEN - - |EMER| - - |EMER] - - - ESS - ESS | -
SUPPLIED BY RAT GEN GEN TR TR
(1 EMER EMER
GEN GEN
(1)
ON GROUND AC | AC | AC | AC|AC | AC | DC|DC|DC |(DC | DC | DC |SHED
BUS | BUS | ESS | ESS | ESS |LAND| BUS | BUS | BAT | ESS | ESS |LAND |LAND
1 2 | BUS | GND | SHED | REC 1 2 BUS | BUS |SHED | REC | REC
BAT only, V>50 Kt | - — | STAT - | STAT| - - BAT | - BAT | -
INV INV 1-2 1-2
BAT BAT
1-2 1-2
BAT only, V<50 Kt | - — | STAT | STAT STAT| - - BAT | BAT [ - BAT | -
INV | INV INV 1-2 | 1-2 1-2
BAT | BAT BAT
12 | 12 1-2

(1) supplied when LAND RECOVERY pushbutton is at ON
(2) lost in case of overcurrent on the faulty TR.
(3) In case of differential protection failure

- the affected generator is not replaced

- the associated TR is switched off.
(4) Lost after 7 seconds.
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| OVERHEAD PANEL |

2

)

BAT 1

BAT 2 APU BAT

FAULT

FALLT FAWLT

"“
3l
g

2

AC ESS FEED

b <

FAULT

GALLEY

FAULT

o-Hc»

COMMERCIAL 2350
i S

GFC5-01-2420-001-A001AB
2
ﬁ £
E
gl 2
3 &

(1) BAT 1 (2 or APU) sel

o-Hc»

Selects the battery for voltage indication.

@ BAT 1 (2 or APU) voltage indication

Selected battery voltage.

E
L
E
c

BE
@)
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(3) BAT 1 (2) pb sw

Controls the operation of the corresponding battery charge limiter.

Auto

OFF

FAULT It :

: The battery charge limiter controls automatically the connection and the

disconnection of the corresponding battery to the DC BAT BUS by closing
and opening of the battery line contactor.
— The batteries are connected to the DC BAT BUS in the following cases :
- Battery voltage below 26.5 volt (battery charge). The charging cycle
ends when battery charge current goes below 4 Amperes (for 10
seconds on ground, 30 minutes in flight).
- On the ground (with speed below 50 knots), when batteries only are
supplying the aircraft.
- In flight DC generation lost (limited to 7 seconds).
— The batteries are connected to the DC ESS BUS when batteries only are
supplying :
- in flight
- on the ground (speed below 50 knots) provided they are both selected
auto.

Note : 1. In normal configuration the batteries are disconnected most of the
time.

2. A battery automatic cut off logic prevents batteries from
discharging completely when the aircraft is on the ground
(parking).

Automatic battery contactors open when :

— the aircraft is on the ground

— the main power supply (external power plus all generators} is
cut off.

— the battery voltage is lower than 23 volt for more than 16
seconds.

The flight crew can reset the contactors by switching the BAT

pushbutton switch to OFF then to AUTO.

: The battery charge limiter is not operating, the DC ESS BUS is not connected

to the battery (except in flight in emergency configuration).

OFF comes on white if the DC BAT BUS is powered.

Hot buses remain supplied.

Comes on amber, accompanied by an ECAM caution, when the charging
current for corresponding battery is outside limits.

In this case the battery contactor opens.
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(%) APU BAT pb sw

Controls the operation of the APU battery charge limiter.
Auto : The APU battery charge limiter controls automatically the closing and
opening of the line APU BAT contactor.
The battery is connected in the following cases :
- To ensure battery charge (as for BAT 1 or 2)
- When the APU start sequence is initiated.

Note : Automatic cut-off, as for BAT 1 or 2, is provided.

OFF : The battery charge limiter is not operating, the battery line contactor is open.
OFF light comes on.

FAULT It : Comes on amber, associated to ECAM caution as for BAT 1 or 2.
In this case the battery contactor opens.

(5) AC ESS FEED pb sw

NORMAL: The AC ESS BUS is normally supplied from AC BUS 1.
It is automatically supplied by the AC BUS 2 when the AC BUS 1 is lost.
ALTN  : The AC ESS BUS is supplied from AC BUS 2.
FAULT It : Comes on amber, and ECAM caution comes on when the AC ESS BUS is
not electrically supplied.

Note : In case of total loss of main generators, the AC ESS BUS is
automatically supplied by the emergency generator or by the static
inverter if the emergency generator is not available.

(6) GALLEY pb sw

AUTO  : The galleys are normally supplied. The ECMU automatically sheds one or
more galleys in case of generator(s) failure or in case of overload
detection. On the ground when APU generator or the external power
supplies, all galleys are supplied provided no overload is detected.

OFF : All galleys are shed and water/waste (drain mast) ice protections is lost.

FAULT It : Comes on amber and ECAM caution comes on, when an overload is
detected, and if the automatic shedding is not performed.

Note : Switching OFF then AUTO resets the galleys which have been

" automatically shed by the ECMU due to an overload detection.
Galleys which have been shed due to the loss of generator(s) are
not reset.
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(7) COMMERCIAL pb

OFF : The following equipment is shed :
— galleys
— passenger entertainment system (music and video)
— cargo loading system
— electrical service
— escape slide lock mechanism ice protection
— water/waste (drain mast) ice protection
— lavatory and cabin lights
— water heater
— in-seat power supply <

IDG 1(2) (Integrated Drive Generator) pb

CAUTION

1. Holding in this pushbutton for more than about three seconds may damage the
disconnection mechanism.
2. IDG disconnection is inhibited when engine N2 is below the low speed threshold.

IDG switches are normally spring loaded out.
Pressing this switch disconnects the IDG from its drive shaft. Only maintenance
personnel can reconnect it.
FAULT It : Lights up amber and ECAM caution comes on if :
- IDG oil outlet overheat (above 185° C), or
- IDG oil pressure low. Inhibited at low engine speed (N2 below 14 %).
It extinguishes when the IDG is disconnected.

(3) GEN 1(2) pb

ON : The generator field is energized and the line contactor closes, if electrical
parameters are normal.
OFF/R  : The generator field is de-energized and the line contactor opens.

The fault circuit is reset.

FAULT It : Lights up amber and ECAM caution comes on, if the associated Generator
Control Unit (GCU) trips it.
The line contactor opens.

Note : If a differential fault trips the protection reset action has no effect
after two attempts.
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APU GEN pb sw

ON : The APU generator field is energized and the line contactor closes if
parameters are normal.

Each bus tie contactor 1 and (or) 2 closes automatically if its associated
generator is not operating.

OFF/R  : The generator field is de-energized and the line contactor opens. The fault
circuit is reset.
FAULT It : Same as GEN FAULT.

The APU GEN FAULT light is inhibited when APU speed is too low.
(11) BUS TIE pb sw

AUTO  : The three BUS TIE contactors open or close automatically according to

the priority logic in order to maintain power supply to all AC busses.
The three contactors close when :

— only one engine generator supplies the aircraft, or

— only the APU generator or single ground power unit supplies the aircraft.
OFF : The three BUS TIE contactors open.

@ EXT A pb : (momentary action)

AVAIL It : Comes on green if external power parameters are normal.
Pressed momentarily : — If the AVAIL light was on :

- The external power line contactor closes

- The AVAIL light goes off

- The ON light comes on blue

— If the ON light was on :

- The external power line contactor opens

- The ON light goes off

- The AVAIL light comes on.
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@ EXT B pb : (momentary action)

AVAIL : Comes on green if external power parameters are normal.
Pressed momentarily : — If the AVAIL light was on :
- Provided the APU is off the external power line contactor
closes

- The AVAIL light goes off
- The AUTO light comes on.
— If the AUTO light was on :
- The external power line contactor opens
- The AUTO light goes off
- The AVAIL light comes on.

Note : 1. The APU generator has priority over external power (A and B) for AC BUS 1.
T The external power A has priority over the APU generator for AC BUS 2.
The engine generators have priority over the external power.
The APU generator has priority over external power B for AC BUS 2.
The external power B has priority over external power A for AC BUS 1.

2. When external power B is selected AUTO, AUTO light remains illuminated even
when the APU generator has taken over.
EMER ELEC PWR
EMER GEN TEST MAN ON
< LAND
: RECOVERY ~ CMER GEN
3 o o FAULT #
E [ ON ] oho ;
() MAN ON pb (guarded)
AUTO : In flight, in case of normal AC supply loss, the emergency
generator is automatically started.
Pressed : The emergency generator runs and is connected to the aircraft

network.

(2) EMER GEN FAULT It

The light comes on red if the emergency generator is not supplying power and
normal AC supply is lost in flight.
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(3) TEST pb (guarded)
Pressed and held : The emergency generator runs (provided the green hydraulic
system is pressurized) and supplies the DC ESS BUS and the AC
ESS BUS.

(¥) LAND RECOVERY pb

ON : When pressed in emergency generator configuration, the AC LAND RECOVERY
and the DC LAND RECOVERY buses are recovered and the following equipment
is restored :

— LGCIU 1

— SFCC 1 (flap channel is not recovered, if the emergency generator is powered
by the RAT or batteries).

— BSCU channel 1 (not recovered, if the emergency generator is powered by the
RAT or batteries)

— LH windshield anti-ice (not recovered, if the emergency generator is powered
by the RAT or batteries)

— LH landing light (not recovered, if the emergency generator is powered by the
RAT or batteries)
The remaining fuel pump (if any) is lost.

Note : The remaining fuel pump will be shed at 260 knots, if the emergency

" generator is powered by the RAT, or upon LAND RECOVERY selection,
whichever occurs first.

The following equipment is shed :
— HF 1, ADR 3 and, consequently, AP 1.
— Weather radar 1.

Note : The AC LAND RECOVERY and the DC LAND RECOVERY buses are supplied on
batteries only, whatever the position of the LAND RECOVERY pushbutton.
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REV 15

| FORWARD CABIN |

MAINT BUS switch

GFC5-01-2420-008-A001A4A

MAINT BUS SWITCH

This switch enables maintenance and ground service personnel to energize electrical
circuits for ground servicing, without energizing the aircraft’s entire electrical system.

ON

OFF :

: The selector latches magnetically, if external power is connected and n

ormal

(AVAIL light is on). The AC and DC GRND/FLT busbars are supplied, and the

following services can be energized :

— Passenger compartment lighting

— Galley lighting

— Entrance area lights

— Lavatory lighting and service

— Vacuum cleaner sockets

— Flight compartment service outlets

— Flight compartment flood lighting

— Cargo door hydraulic pump

— Fuel quantity indications

— Refueling

— Lower deck cargo compartment lighting and power outlets
— Main and nose landing gear compartment lighting

— Hydraulic compartment lighting

— Landing Gear Compartment service outlets

— Ground call

— Equipment compartment lights and service outlets
— Navigation lights

— Parking brake

— Escape slide locking mechanism ice protection

The switch trips, when the external source is removed.
The AC and DC GRND/FLT busbars are connected to AC BUS 2 and DC
BUS 2.
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| EXTERNAL POWER PANEL |

(This panel is located closed to the external power connector)

EXT PWR A EXT PWR A
Fi5_#"  NOTIN USE AVAIL

% Lo A
CSNLT e TR

GFC5-01-2420-009-A001AA

(1) EXT PWR A (B) NOT IN USE

E

//_ > @
i Ty
: EXT PWR B EXT PWR B
NOT IN USE AVAIL

This white light comes on to inform ground personnel that the ground power unit is not
supplying the aircraft network and can be removed. It goes off when EXT A (B) is in use.

(2) EXT PWR A (B) AVAIL

This amber light comes on to indicate that external power is available and the voltage

is correct.
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| ECAM ELEC AC PAGE |

FLIGHT CONFIGURATION

(" ELEC B @

— ESS TR
AC
EMER GEND T ™ d'sTAT 1NV

AC ESS
\ APU
TR1 TR2 | TR
PAN

?@

AN AN ‘-———————4 : )
- AC 2
= R z
@) - | N1 APU GEN GEN 2
115 v OFF
p 400 Hz
5 IDG1 D62
2 ( : = 62 °C 30°C
5 DISC
T GALLEY PARTIALLY SHED —~e 5
g (&)
i | |
S
0 N J
(1) IDG indications
: @16 2
§ 30°C +———C)
2 (D)— DISC

(®) IDG legend :
The “IDG" legend, normally white, becomes amber if :
- Qil outlet temperature > 185° C.
- Qil pressure gets too low.
- IDG becomes disconnected.

IDG number :
The “IDG" number is white if associated engine is running, becomes amber if
stopped.
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@ Oil outlet temperature ;
This legend is normally in green, and appears in amber if T > 185° C.
It flashes, if 142° C < T < 185° C (advisory).

@ DISC/LO PR indication :
This legend appears in amber, when the IDG is disconnected.
“LO PR" appears in amber, when IDG low pressure is detected.
R It is inhibited at low engine speed (N2 below 14 %).

(2) GEN 1 {or 2) indications

— GEN pushbutton is OFF ;

GEN 1

GFC5=01-2420-011-A001AA

OFF

“GEN” is amber.

“OFF” indication is white.

“1" or “2” indication is in white, if the associated engine is running ; it is in amber, if it
is not.

— GEN pushbutton is ON ;

AF
GEN 1 j=—®
O—42 4T 0O
M5 Vae—@F
F—» 400 Hz

GFC5=01=-2420-011=-BC01AA

(®) Arrow indication :
Appears green, when the generator line contactor is in line.
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= =

The GEN number is white, if the associated engine is running. It becomes amber,
when the associated engine stops.

@ The GEN indication is normally white. It becomes amber, when the generator fails,
or when the associated engine stops.

@ The GEN load is normally green. It becomes amber, if the load is greater than
108 %, for more than 10 seconds.

@ The GEN voltage is normally green. It becomes amber below 110 V or, above
120 V.

@ The GEN frequency is normally green. It becomes amber below 390 Hz, or above
410 Hz

(3) Bus indication

The bus indication is normally green. It becomes amber, when the corresponding bus is
off.

(® TR indication

The TR indication is normally white. It becomes amber, when the TR fails or in case of
abnormal current.

(5) Galley indication

The following legend appears in white, when applicable, depending on the order of
priority :

(1 = highest priority) :

1. COMMERCIAL OFF

2. GALLEY SHED

3. GALLEY PARTIALLY SHED
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GROUND CONFIGURATION

(" ELEC
T ESS TR
EMER GEN D> Zr <] STAT INV
AC ESS
APU
TR1 TR2 ‘ TR
D D
AC 1
GEN 1 » GEN 2 @
0% APU GEN 0%
ov 1{;2 \’j ov
«
z 0 Hz 400 nz 0 Hz
] 1DG1 o 1pG2
h 22°C EXT A 23°C
m 116 v
? 400 HZ | - @
3
: I
5 - J
©

(1) APU Generator

— When APU MASTER SW pushbutton is off :

A -a—— WHITE

APU GEN -=—— WHITE

GFC5-01-2420-013-BOD1AA

— When APU MASTER SW pushbutton is ON and APU GEN pushbutton is OFF :

4L -a—— WHITE
APU GEN|-=—— AMBER
OFF -«——— WHITE

GFC5-01-2420-013~C001AA
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— When APU MASTER SW pushbutton is ON and APU GEN pushbutton is on :

GFC5=01=-2420=014=A001AA

@ — green when APU generator supplies one or more AC bus bar
— white otherwise

same logic as engine generator

R @ External power A (External power B symbol appears beside with the same principle) :

(only displayed when aircraft is on ground)
— When external power is not available

AN WHITE
EXT A

GFC5-01-2420-014-B0O01AA

— When external power is available

J p—

16 Vo

|
400 Hz

GFC5=01=-2420=-014=C001AA

@ — green when external power supplies one or more bus bar
— white otherwise

white

(©) same as engine generator
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SEQ 001 | REV 03

EMER CONFIGURATION

ELEC
A—C EMER GEN ESS TR
la)] 16 v N
AC ESS |SHED
[ E—LEC STAT INV| ™
Ac ESS TR

»EMER GEN

GFC5-01-2420-015-A001AA

(1) Emergency generator

@ — > T 400 k2
@ »1LND RCVRY [AC ESS|SHED —e

116 v

i

— When the emergency generator contactor is closed :

GFC5-01-2420-015-BCO01AA

EMER GEN

400 Hz

M6 v |>=0®

(®) same logic as engine generator

green

— When the emergency generator contactor is open :

EMER GEN > : white

EMER GEN  : becomes amber when faulty

(2) Static inverter

Same logic as emergency generator

© ®
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(3 AC ESS BUS

This legend, normally green, becomes amber when the bus is not supplied.

(®) SHED indication

This label comes on amber when AC ESS SHED BUS is not supplied.

(5) LND RCVRY indication

This label comes on green when LAND RECOVERY pushbutton is pressed.
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| ELEC DC ECAM PAGE |

NORMAL CONFIGURATION

1

(" ELEC
DC
T / DC BAT DC APU
BAT 1 BAT 2 IAPU BAT|
28 v 27 v 28 v
8 A 0a 1A
[Dc1] [ DCESS | [DC2 |
X/
STAT
INV
TR 1 ESS TR TR 2 APU TR
@,>_> 28 v 28 v 28 v 28 v
58 A 61A 49 A 0a
@ - AC1 AC AC2 AC2

[ —

GFC5-01-2420-017-A001AA

@ TR 1 (or TR 2 or APU TR) power supply

This legend is normally white but becomes amber when the bus bar is not powered.
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(2) ESS TR power supply

GFC5=01-2420-018=A001AA

(=)

:

AC1

:

EMER GEN

3> <o)

>

@ appears in white when AC 1 bus bar supplies the TR.
appears in white when AC 2 bus bar supplies the TR.

@ appears : in white when the emergency generator supplies the TR and is not
faulty
in amber when the emergency generator is connected to the TR and
is faulty.

@ appears amber in all other cases (ESS TR not supplied or information not
available).

@ Transformer rectifier (1, 2, APU and ESS)

GFC5=01-2420~-018=BC01AA

TR 1=—®
28 v

58 A
(®) TR indication
— normally white
— amber when the voltage or the current value is abnormal or when the TR is faulty
{overheat, minimum current, overcurrent or open or short circuit)

Voltage

— normally green
— amber below 25V or above 31V

Note : For APU TR, voltage remains green even if abnormal during APU start.

(©) Current

green
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(®) DC BUS bars

— normally green
— amber if no voltage on the bar

(5) Batteries

— if BAT pushbutton is selected OFF

BAT 1 -—=—amber

OFF —=—white

GFC5-01-2420-019-A001AA

— if BAT pushbutton is selected AUTO

BAT 1=®
28 v

| 84

!

GFC5=01-2420-019=BCO01AA

(®) BAT indication
— normally white
— amber if the battery is faulty

Voltage

— normally green
— amber below 25V or above 31V

@ Current (charge or discharge)
— normally green
— amber if discharge current is above bA.

Note : For APU battery, even if voltage or current is abnormal, the values remain green
during APU start.
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EMERGENCY CONFIGURATION
\
(" ELEC
D¢
1 -
© BAT 1 BAT 2 APU BAT
28 v 27 v 28 v
8 a 0a 1A
@ =
[DC1] | DCESS ] [bDC2 |
_ | sTAT
@ '[ INV
TR 1 ESS TR TR 2 APU TR
=< Ov Ov Ov Ov
s 0a 0a 0a 0a
é AC1 XX AC2 AC2
I \ J

(1) DC BAT — BAT connection

— Battery Line Contactor open :

nothing displayed

— Battery Line Contactor closed :

{ green : battery charge

T amber : battery discharge

(2) DC ESS — BAT connection

{ amber : appears when the contactor is closed. (Battery supplying DC ESS bus)

(3) Static inverter

— normally white

— amber when the static inverter is faulty.
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| C /B ECAM PAGE |
NO C /B PULLED
4 ™
C/B
(1) = NORMAL
: \ /
(1) NORMAL

Displayed in green when no circuit breaker is pulled.
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C /B PULLED
e
c/B
ECMUT VOLT SNSG ... X1 &M
SFCC1 NORM DCBUS AVAL X3 100H
HYD PUNP G ENG2 ... X4k | 4JG2
ANTI ICE ENG2 «uwvn W2 2DN2
DU SWTG CAPT ND ...  S2 WK1
HYD PUWP B ENG1 ....  U15 | 1B
ADIRUT 155VAC  ...... 8 4FP1
| ANTI ICE PITOT 1 OR 3 b0 | 4pa1
= 303PP  urrmsremneee 715w | opB
\ BUS1/3 TIE CNTOR ...  X12 | 10pc1
ANTI ICE 1 OR 3 PHC N1 | 2oa3
EXTRACT FAN AWNCS .. J21 |1
= ADIRUT AOAT 26VAC .. M0 | 5FP1
= APUTR  weuuremnennen s000wU | 3PU3
g SWTG FUEL BUS  -..... wis | &R
T AUDIO ACP CAPT ..... aso | 4RN1
N AIR BLEED WLV ENG2 . D12 | 3HA2
? XFEED VLV ENG1 MOT1-2 c1s 4!
o~
1
; | |
0 \. v
2

@ Open circuit breaker identification

E HYD PUMP G ENG2 .... Xab | 4JG2 |

8 C/B Label c/B FIN

¥ (white) position (Functional Identification

e (white) Number;for maintenance purpose)

(cyan)

The last tripped Circuit Breaker is displayed on the top of the screen.
All Circuit Breaker are monitored except commercial Circuit Breaker.

@ C / B page overflow symbol

Displayed in green when pulled Circuit Breaker list is not closed.

Note : 1. To display the next page, press again Circuit Breaker pushbutton or CLEAR
pushbutton on the ECAM control panel.
2. A maximum of three pages is available.

DAH ALL



ELECTRICAL 1.24.20 P 23
Ll Al Lgdl Agddl
AIR ALCERIE “Z/ CONTROLS AND INDICATORS SEQ 001 | REV 12
| WARNINGS AND CAUTIONS |
E a [« =
2 & o & + g
. < w =
S s 2 8 = & o
T o < § 3 =
s = o G} L - __ o] o =
~ = = S a = [
~ w w + jm ) + w =T
N O v ~ I I o v
< 4 % & Q = | | 3 o 2 £
? w - - 0 — | | - 00 N N
s L1 [ 2 [ 3[4 |5 [ e |7 [ 8 [ 9 |10 |
R
. SD FLT
E / WD: FAILURE TITLE AURAL | MASTER PAGE LOCAL PHASE
conditions WARNING | LIGHT | a1 ED WARNINGS INHIB
EMER CONFIG e |Master[ o, | FHER
Loss of main generators. Both AC BUS are lost. WARN FAULT It
AC BUS 1 FAULT
AC BUS 2 FAULT NIL
Busbar{s) is (are) no longer supplied. 4,8
AC ESS BUS FAULT ALESS
Busbar is no longer supplied. FAULT It
AC ESS BUS SHED NIL
Busbar is no longer supplied.
GEN 1(2) FAULT GEN
. Protection trip initiated by associated GCU, or 1(2) 1,3, 4,
. Opening of line contractor with GEN pb at ON FAULT It 517,
GEN 1(2) OFF NIL 8,1
GEN 1(2) pb at OFF with no FAULT
APU GEN FAULT SINGLE | MASTER | ELEC | apy GEN
. Protection trip initiated by associated GCU, or CHIME CAUT AC FAULT It | 3.4 5
. Opening of line contractor with APU GEN pb at ON. 2%
GEN 1(2) or APU GEN OVERLOAD !
Load of one generator is above 100 % of rated output GALLEY
EXT PWR A (B) OVERLOAD FAULT It 3108
Load of external power is above 100 % of rated output
IDG 1(2) OIL LO PR DG
IDG oil pressure low. Inhibited if N2 < 14 %. 102) 1, 4,5,
DG 1(2) OIL OVAT FAULT It | 7 81
IDG outlet oil temp. above 185°C
IDG 1(2) DISCONNECTED on ground obk |30
ECMU 1(2) FAULT TR A

* ELEC page shall be called on upper ECAM by pressing and holding the ELEC

pushbutton on the ECAM control panel.
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: SD FLT
E / WD: FAILURE TITLE AURAL | MASTER [ pppre LOCAL PHASE
conditions WARNING | LIGHT CALLED WARNINGS INHIB
C /B TRIPPED
One C / B tripped. NIL NIL
BAT 1(2) FAULT BAT 1(2) | 3, 4, 5,
Charging current increases at an abnormal rate. FAULT It 7,8
APU BAT FAULT APU BAT
Charging current increases at an abnormal rate. FAULT It
DC BUS 1 FAULT
DC BUS 2 FAULT ELEC

DC BUS 1 + 2 FAULT
DC ESS BUS FAULT SINGLE | MASTER DC 48

Busbar(s) is (are) no longer supplied. CHIME CAUT

DC ESS BUS SHED

Busbar is no longer supplied.

DC BAT BUS FAULT 3,4,
Busbar is no longer supplied. 8,9
BUS TIE OFF NIL 345
The BUS TIE pb is abnormally OFF NIL 1.8

AC ESS BUS ALTN

AC ESS BUS is abnormally supplied by AC 2 bus.
BAT 1(2) or APU BAT OFF

BAT pb is OFF without fault. 3,4,5

ELEC AC 4108

TR 7 (2), APU TR o ESS TR FAULT ELEC DC 1A
BAT 1(2) or APU BAT SYS FAULT L L .
STATIC INV FAULT A
C/B MONITOR FAULT L b
Loss of CBMU '
DG 1 (2} OIL SYS FAULT 718

MEMO DISPLAY

— EMER GEN is displayed in green, when the emergency generator is running.
— ELEC EXT PWR is displayed in green, if external power is available. This message
becomes amber, if both engines are running.
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25.00 CONTENTS
2510 FLIGHT DECK
CGENERAL . « . ot e 1
“COCKPIT PLAN . . o oot e e e 3
CSEATS 6
—COCKPIT WINDOW . . .ttt e e e e 10
— PILOT'S INSTRUMENT PANELS . . .. ... ... 1
CPEDESTAL oot 13
—OVERHEAD PANEL . .. ... oot 14
“FOOTWARMER <0 .. .ttt 15
2511 COCKPIT DOOR SECURITY SYSTEM
—DOOR DESCRIPTION . . . . o ot e e e e e e 1
— COCKPIT DOOR LOCKING SYSTEM . . . .. oo e e 2
CCONTROLS .« . o v e e e e e e e e 3
— COCKPIT DOOR SURVEILLANCE SYSTEM ... ........... 7
2512  FLIGHT CREW REST COMPARTMENT <
25.15 LOWER DECK <
— LOWER DECK MOBILE CREW REST COMPARTMENT . . . . ... 1
25.16  IN SEAT POWER SUPPLY SYSTEM <
CGENERAL . « . ot e 1
CCONTROLS .« . o v e e e e e e e e 1
2520 ELECTRICAL SUPPLY
—BUS EQUIPMENT LIST . .. oot 1
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The aircraft and system controls, required for piloting the aircraft, are arranged in such a
way that the crew faces forward and all crewmembers can monitor instruments and
systems. The designers concentrated system controls on the overhead panel by making
extensive use of pushbuttons, directly installed in the system synoptic.

Note : The electrical circuit breaker panel is in the avionics bay to increase available space
in the cockpit without any penalty in the passenger cabin.

PRINCIPLES FOR PUSHBUTTONS WITH INTEGRATED INDICATIONS

Whenever possible, pushbuttons used for corrective actions, have integrated status and
failure indications.
The pushbutton positions, and their illuminated indications, follow the “lights out” principle.
— While corresponding to particular aircraft configurations, indications also have the
following color codes :
- Warnings
RED : A failure requiring immediate action.
- Cautions
AMBER : A failure, of which the flight crew should be aware, but does not call for
immediate action.

+ Indications
GREEN : For normal system operation.
BLUE : For normal operation of a system used temporarily.

WHITE : - For an abnormal pushbutton position.
— For a test result or maintenance information.
When the aircraft is in normal configuration, only green lights can be permanently
lit, whereas blue lights can be lit intermittently.
— Pushbutton positions :

POSITION BASIC FUNCTION
Pressed In ON, AUTO, OVRD
Released Qut OFF, MAN

Note : 1. Certain pushbutton lights have two dots, indicating that the corresponding part
" of the pushbutton is not used.
R 2. Certain pushbuttons do not remain pressed in. These are referred to as
R “Momentary Action” pushbuttons.
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R GENERAL ARRANGEMENT

ESCAPE

ROPE STOWAGE OVERHEAD QUTLET

CEILING LIGHT ASSIST HANDLE

F/0 BOOMSET
STOWAGE AND
JACK PANEL

READING LIGHT

WINDOW OUTLET LOUDSPEAKERS

NOSE WHEEL
STEERING CTL
SIDESTICK
CHECKLIST
STOWAGE
ASHTRAY
OXYGEN MASK
ROLLER AIR
SUNBLIND CONDITIONING
OUTLET
OXYGEN MASK
o
= CHECKLIST
3 STOWAGE WASTE BIN
~  WASTE BIN
(=]
o
:
2 FLIGHT HAND
"~
~ DOCUMENT MICROPHONE
L STOWAGE
o
:
S FLASH LIGHT ~SLIDING TABLES 4] NORMAL CHECKLIST BRIEFCASE STOWAGE
- STOWAGE
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COCKPIT PLAN

The cockpit can accomodate two crew members plus two other occupants.

The two pilot seats are mounted on columns.

The third occupant seat is also mounted on column and can rotate.

The fourth occupant’s seat is a folding seat.

4TH OCCUPANT
SEAT (FOLDING

REAR CONSOLE

e

STOWAGE SUITCASE STOWAGE

F/0 SIDESTICK . ]
I F/o] d
ACCESS HATCH i1 M [
TO AVIONICS BAY i
L e %
1 |[eapTHi™ y/ ~_ ~
3 CAPT SIDESTICK g
o
< | TOILET
5 A
(=]
5 |
o
5 DOCUMENTATION COAT ROOM/

3RD OCCUPANT
SEAT

COCKPIT
DOOR
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R RIGHT REAR CORNER

0

/1

~ )
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PILOT SEATS

GFC5-01-2510-006-A100A4

They are column-mounted and electrically adjustable.

HEADREST / \\

SHOULDER Vﬁ
HARNESS CONTROL
LEVER
SIDESTICK

- ARMREST
ARMREST ~ =~
~ I TS=p
LUMBAR REST AN A=

VERTICAL ADJUSTMENT —™7 \4 (& ANGULAR

AT ADJUSTMENT
LUMBAR REST BUTTON
DEPTH ADJUSTMENT

TILTING BACKREST CONTROL
HORIZONTAL ADJUSTMENT
MECHANICAL CONTROL
VERTICAL ADJUSTMENT
MECHANICAL CONTROL

HORIZONTAL ADJUSTMENT
ELECTRICAL CONTROL

VERTICAL ADJUSTMENT
ELECTRICAL CONTROL
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THIRD OCCUPANT SEAT

ARMREST ————

GFC5-01-2510-006A-A100AA

SEAT ROTATION

HEADREST

SHOULDER

HARNESS

ANGULAR
— ADJUSTMENT
BUTTON

LEVER
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PILOT AND THIRD OCCUPANT SEAT MECHANICAL ADJUSTMENT

To adjust a seat mechanically, the occupant must lift the appropriate control handle. This
unlocks the seat so that it may be moved. Releasing the control handle returns it to the
springloaded locked position. Pilot seat mechanical adjustment is a backup : The seat
should be adjusted electrically.

When aligned with the aircraft’s centerline, and in the maximum forward position, the third
occupant’s seat can be rotated by using the rotation lever, located on the seat base.

PILOT SEAT ELECTRICAL ADJUSTMENT

To adjust a seat electrically, the occupant must press the appropriate control switch in the
desired direction, and release it when the seat reaches the desired position. The switch
then returns to the springloaded neutral position.

To adjust the vertical position of the lumbar cushion, the occupant must ;

— Pull the control out to the unlocked position,

— Turn the control to adjust the position of the cushion, and

— Push the control into the locked position.

HEADREST ADJUSTMENT

To adjust the headrest in inclination, the occupant must press the inclination control button,
and release it to lock the position.

To control the height of the headrest, the occupant must push it horizontally, then adjust
the height. Once released, it locks the position.

PILOT SEAT INBOARD ARMREST ADJUSTMENT

To adjust the inboard armrest, the occupant must turn the knurled knob, located on the
bottom surface of the armrest.
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PILOT SEAT OUTBOARD ARMREST ADJUSTMENT

c

B

=y~

%
|

\

GFC5-01-2510-008-A001AA

PROTECTION WHEEL

The position of the armrest is adjustable as follows :

A — Height adjustment
B - Pitch adjustment

=

The armrest also has a memory display (C) that shows pitch and height.
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FOURTH OCCUPANT SEAT

It is a folding seat.

GFC5-01-2510-009-A105A4

SEATING
PANEL

LIFEVEST
STOWAGE

NON-REMOVABLE

HEADREST
SHOULDER

HARNESS

—— BACKREST

BUCKLE

LIFEVEST
COMPARTMENT

LOCK
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| COCKPIT WINDOW |

The cockpit has fixed and sliding windows.

FIXED WINDOWS

There are four fixed windows :
— two windshields
— two fixed side windows

SLIDING WINDOWS

The flight crew can use the sliding window as emergency exits. Therefore they are not
permitted to stow any object so that it protrudes into the window area from the side

console.

Each sliding window includes a panel which as an anti-icing and defogging system, and the

opening and closing mechanism.

Opening mechanism

Fully press the operating lever to disengage the locking pins from their latches.
Rotate aft the operating lever to free the window panel from its fixed structure.
At the end of the operating lever travel, pull backwards to slide the window panel aft.

Move control lever forward lock the window.
Closing mechanism

Move control lever aft unlock the window.

Push operating lever forward until the panel is in position opposite its fixed frame.
Rotate the operating lever forward to move the panel into its frame and engage the locking

pins in their latches.

LOCKING PIN

GFC5-01-2510-010-A002AA

AFT LOCKING PIN

\,
FORWARD

OPERATING LEVER—
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‘ PILOT'S INSTRUMENT PANEL (cont'd) ‘
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| FOOT WARMER |

A heating panel is attached to each pedal. The temperature of the panels is about 20°C
(68°F).

CONTROLS

On the main instrument panel on captain and first officer side.

FOOT WARMER

ON
@OFF

D

GFC5-01-2510-015-A100AA

FOOT WARMER sw
Operation of foot warmer panels on related pedals.
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EQUIPMENT 1.25.11 P1

| COCKPIT DOOR DESCRIPTION |

GFC5-01-2511-001-A200A4A

A forward-opening hinge door separates the cockpit from the passenger compartment. It
has an electric-locking latch, controlled by the pilots. In normal conditions, when the door
is closed, it remains locked. Upon cockpit entry request, the flight crew can authorize entry
by unlocking the door, which remains closed until it is pushed open.

When the flight crew does not respond to requests for entry, the door can also be unlocked
by the cabin crew, by entering a two to seven digit code (programmed by the airline) on
the keypad, installed on the door post.

The door is bulletproof and fully compliant with rapid decompression requirements.

A mechanical override enables pilots to open the door from the cockpit side.

The evacuation and decompression panel enables the flight crew to evacuate the cockpit,
in case of an emergency when the door is jammed or stuck.

This panel can only be removed from the cockpit side by kicking it open.

The panel also automatically falls open in case of rapid cabin decompression (in case of
rapid decompression in the cockpit, the CDLS automatically unlocks the door).

In case of an electrical supply failure, the door is automatically unlocked, but remains
closed.

— SPY HOLE
LOCKING
LATCHES
1 MECHANICAL
OVERRIDE

EVACUATION AND
DECOMPRESSION PANEL
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‘ COCKPIT DOOR LOCKING SYSTEM (CDLS)

The Cockpit Door Locking System (CLDS) provides a means of electrically locking and

unlocking the cockpit door. This system is mainly composed of :

— A keypad, located in the forward cabin, near the cockpit door,

— A toggle switch, located on the center pedestal's Cockpit Door panel,

— A control unit and its CKP DOOR CONT normal panel, located on the left-hand side of the
overhead panel,

— A backup control unit, identical to the first one, and its CKP DOOR CONT backup panel,
located on the right-hand side of the overhead panel,

— An additional CKPT DOOR BKUP panel, which is composed of a LKG SYS switch and a
OPEN/FAULT control pushbutton,

— A buzzer.

The keypad enables the cabin crew to request access to the cockpit. There are two

different access request types : “Routine” and “Emergency” access request (Refer to

3.04.25).

The toggle switch enables the flight crew to lock or unlock the cockpit door, following an

access request, thereby allowing or denying entry into the cockpit.

The cockpit door control unit is the system controller, in charge of :

— Locking or unlocking the door latches, upon flight crew action.

— Unlocking the door, in case of cockpit decompression (the door then opens towards the
cockpit under differential pressure).

— Indicating system failures of electrical latches and pressure sensors.

— Activating the access request buzzer and turning on the keypad LEDs.

The CDLS backup control unit is a backup for locking/unlocking the door by flight crew

action, and for unlocking the door in case of decompression. The backup control has to be

used only when the normal control unit has failed, or when the two pressure sensors have

failed.

When operating the CDLS with the backup control unit, both the toggle switch and the

keypad are inoperative. In this condition :

— The cabin crew has to use the interphone to perform any cockpit access request, and

— The flight crew has to use the OPEN/FAULT CTL P/B located on the CKPT DOOR BKUP
overhead panel, to unlock the door when access to the cockpit is authorized.

— No emergency access from the cabin to the cockpit is available.

By using the CKPT DOOR BKUP LKG SYS switch, it is possible to operate the CDLS in

normal condition, in backup condition, or to deactivate the system to facilitate maintenance

tasks and ground operations.

The buzzer sounds in the cockpit for 1 to 9 seconds to indicate that a routine access

request has been made, or sounds continuously if an emergency access procedure has

been initiated.
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CONTROLS
KEYPAD

R  The keypad is used by the cabin crew to request pilots to open the door (Refer to 3.04.25).

-

MM ME P
EEH@FHH £

GFC5-01-2511-003-A100A4A

(1) LOCKED/UNLOCKED DOOR INDICATOR

GREEN light ON : The door has been unlocked either by a flight crew action, or

has been performed during the delay, following an emergency

R
R automatically (during 5 seconds) when no flight crew action
R
R

access request. The door can be pushed open.
GREEN light flashes : An emergency request to enter the cockpit has been made ;
the buzzer will sound continuously in the cockpit, but no action

has yet been taken by the flight crew.

RED light ON : The flight crew has denied access, and the door remains

locked.

(2) DIGITAL KEYPAD

airline, followed by the '#' key.

o= = e w e w e w e w

key, when the flight crew does not respond.

The keypad is used to sound the buzzer in the cockpit for one to nine seconds (three
seconds by default), by entering a zero to seven digit code as programmed by the

It is also used to enter the two to seven-digit emergency code, followed by the “#’

DAH ALL
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CENTRAL PEDESTAL COCKPIT DOOR PANEL

The secured cockpit door opening is controlled by a toggle switch, located on the central

pedestal.

(@)

COCKPIT DOOR \OJrw

V3UE0

[]] uNLock -

@7_> OPEN

PR
@

NORM 1c4 5

FAULT

=

\\\(,, 4.//
Hl Lock  iET

@

GFC5-01-2511-004-A100AA

@ COCKPIT DOOR toggle switch

UNLOCK position :

NORM position

LOCK position

This position is used to enable the cabin crewmember to open
the door. The switch must be pulled and maintained in the unlock
position until the door is pushed open.

: All latches are locked, and EMERGENCY access is possible for

the cabin crew.

: Once the switch has been moved to this position, the door is

locked ; emergency access, the buzzer, and the keypad are
inhibited for a preselected time (5 to 20 minutes).

Note : 1. If the LOCK position has not been used by the pilot, for at least 5 to 20 minutes,
T the cabin crew is able to request emergency access to open the cockpit door.
2. The UNLOCK position overrides and resets any previous selection.
3. In case of an electrical supply failure, the cockpit door is automatically

unlocked,

but remains closed.

@ COCKPIT DOOR Fault Open indicator

OPEN light ON

FAULT

: The door is not closed, or not locked.
OPEN light flashes :

The cabin crew has started an emergency access procedure. If
there is no reaction from the flight crew, the door will unlock at
the end of the adjustable time delay (15 to 120 seconds).

: This light comes on when a system failure has been identified

(Example : Latch, pressure sensors, control unit).

The inoperative item can be identified by checking the strike
and pressure sensor status lights on the CKPT DOOR CONT
panel.
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OVERHEAD CONTROL PANELS

The CDLS consists of two separate but identical control units and, therefore, there are two
CKPT DOOR CONT panels (normal and backup). The normal control panel is located on the
overhead left-hand side, whereas the backup is located on the right-hand side.

STRIKE @ d STRIKE T d
@ f CKPTNggSIRLCONT O}—‘@ @ 5 f CKPT DOOR CONT .I_ QD
4 4@ |

@ O@——@ P ome ©—— @

(1) Strikes" status lights

GFC5-01-2511-005-A200AA

Off : The corresponding (upper, mid, or lower) locking latch is operative.
On : The corresponding (upper, mid, or lower) locking latch is faulty.

@ Pressure sensor
Two redundant differential pressure sensors enable rapid pressure variation in the
cockpit to be detected, in order to command simultaneous opening of all latches

when a defined pressure drop is detected.

@ Pressure sensor status lights

Off : The corresponding (1 or 2) pressure sensor is operative.
On : The corresponding (1 or 2) pressure sensor is faulty.

Note : These indicators enable the crew to identify the faulty item, when the CDLS
Fault indicator light is ON, (either for the normal or backup system).
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COCKPIT DOOR BACKUP

The Cockpit Door backup panel consists of a guarded three-position switch, and of a control
pushbutton with a dual visual indicator.

3 CKPT DOOR BK UP RIS

b _vire 271U

$ LKG SYS CTL

by T \

Y I{|| OPEN ||| = 2
¢ @ | | @ O
a I|[| FAULT (]|

wn | )

(1) LKG SYS Switch

NORM : The basic system has no failure ; the normal control is operative.

BK UP : The normal control is deactivated, and backup control is activated.

OFF  : The Cockpit Door Locking System is deactivated. Both normal and backup
controls are inoperative. Therefore, the door is unlocked. It can be pushed
open from the cabin side.

@ CTL pushbutton, OPEN/FAULT Indicator

OPEN P/B : Pressing this pushbutton unlocks the door. Keep the pushbutton
pressed until the door is pushed open.

OPEN light ON : The door is not closed, or not locked.

FAULT light ON  : This light comes on when a backup system failure has been
identified. The inoperative item can be identified by checking the
strike and pressure sensor status lights on the CKPT DOOR CONT
backup panel.
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‘ COCKPIT DOOR SURVEILLANCE SYSTEM

The Cockpit Door Surveillance system consists of three video cameras, which enable the
flight crew to identify persons prior to authorizing their entry into the cockpit. An LCD
display, located on the rear panel, shows the various camera views. It has automatic
brightness adjustment and is activated by the Cockpit Door Video pushbutton.
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DISPLAY
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@ Cockpit Door Video pushbutton

Selects the various camera image displays.

Camera 1 image : Displayed by pressing the pushbutton when the screen is on
standby, or after Camera 2 and 3 images have been displayed.
Automatically displayed, after an entry request is performed on

the keypad.
Camera 2 and 3 Displayed on a split screen, when the pushbutton is pressed
images : after Camera 1's image has been displayed.
Standby : If no action has been taken for 5 minutes, the screen goes blank

and remains on standby.

Note : An entry request, performed on the keypad within 30 seconds following an

" earlier entry request, will not lead to the automatic selection of Camera 1,
since the flight crew is given authority to select any desired camera image
via the cockpit door video pushbutton. After these 30 seconds, the system

reverts to its normal operation.

OVERHEAD PANEL

KT Do A
L, &% 0
R ST i
iy

GFC5-01-2511-008-B100AA

271w

@ Cockpit Door Video pushbutton

OFF : The Cockpit Door Surveillance System is de-energized.
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‘ LOWER DECK MOBILE CREW REST COMPARTMENT

GENERAL

Since the crew rest compartment is buyer-furnished equipment, only the common features
(as stated in the Airbus interface specifications) are described in this section. For a
description of the systems inside the compartment, refer to the supplier documentation.
The Lower Deck Mobile Crew Rest (LDMCR) compartment is installed in the most forward
position of the lower aft cargo compartment. It is accessible from the cabin via a staircase.
Berths are provided to allow the crew to relax on long-range flights.

The LDMCR interfaces with the following aircraft systems :

DOORS

For normal operation, the LDMCR is accessible through the staircase door and a hatch in
the cabin floor. The LDMCR is equipped with an additional emergency hatch to evacuate
directly into the cabin.

AIR CONDITIONING

The air supplied to the LDMCR is a mixture of fresh and recirculated air, taken from the
cabin air supply. An air supply isolation valve is installed in the supply duct, which is
controlled by the ventilation controller. The valve is closed when the access hatch is not
fully open, or smoke is detected in the LDMCR or aft/bulk cargo compartment.

Note : Pressing the TEST pushbutton on the CARGO SMOKE panel, or performing the
LDMCR internal smoke detection system test, closes the air supply isolation valve.

An independent electrical heating system is installed in the LDMCR. Temperature control
inside the LDMCR allows the selection of a temperature within the range of +20°C to
+25°C. The heating only operates in flight.

R  Note: The LDMCR heating system is lost in case of LGCIUZ or GEN 2 failure.

COMMUNICATION

The LDMCR is equipped with an interphone station, an attendant indication panel and
additional attendant panels. Passenger address and audio entertainment systems are
available.

ELECTRICAL SYSTEM

AC and DC power is provided to the LDMCR.
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FIRE PROTECTION

R  Refer to FCOM 1.26.57.

LIGHTS

General illumination is installed. The CIDS controls the general illumination via the two
Additional Attendant Panels (AAP). An independent continuous staircase illumination is

also installed. Reading lights and No Smoking/Fasten Seat Belt signs are provided. The
aircraft emergency lighting system controls and supplies the emergency lights and the
R  emergency exit sign, installed in the LDMCR.

OXYGEN

R  Chemical oxygen generators are provided in the LDMCR. The aircraft system releases the

masks.

NORMAL OPERATIONS

R During taxi, takeoff and landing, the LDMCR must be unoccupied. In flight, if the LDMCR
is occupied, the access hatch must stay fully open to ensure that the air supply isolation

valve is open.
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ABNORMAL OPERATION

PRESSURE LOSS

In case of pressure loss, a high-low chime alerts the occupants for 30 seconds and the
oxygen masks drop down.

LOW AIR FLOW

R If insufficient air flow can be provided to the LDMCR, an internal buzzer (minimum 30
seconds) alerts the occupants to evacuate. The heating system is automatically turned off.

Note : Pressing the TEST pushbutton on the CARGO SMOKE panel closes the air supply
R isolation valve that triggers the LOW AIR FLOW warning in the LDMCR.

SMOKE DETECTION

R  Refer to FCOM 1.26.57.

R LDMCR ISOLATION VALVE FAILURE

R If the LDMCR isolation valve is not closed but both hatches are closed, the “DO NOT OPEN
R  HATCH" sign comes on in the staircase.

R If the air supply isolation valve fails in the open position, or if it does not close when
R commanded, the ECAM caution “COND CRG REST ISOL FAULT" is triggered.
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| BUS EQUIPMENT LIST |
R
NORM EMER ELEC
DC AC DC
Ac De Bar | ess | ess | HOT
CAPTAIN SEAT AC 1
F/O SEAT AC 2
IN SEAT POWER SUPPLY<d AC 1
FOOT WARMER < AC 1
COCKPIT DOOR LOCKING SYSTEM < DC 2
COCKPIT DOOR LOCKING oe 1
SYSTEM BACKUP <
COCKPIT DOOR SURVEILLANCE SYSTEM <@ DC1
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DESCRIPTION

Aircraft fire protection systems comprise :

— Fire and overheat detection and extinguishing systems for :

- the engines
- the APU
— Smoke detection and extinguishing for :
- the cargo compartments
- the lavatories
— Smoke detection for :
- the avionic bay
— Portable fire extinguishers for :
- the flight compartment
- the passenger cabin
- the avionic bay <
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FIRE PROTECTION 1.26.20 P1

DESCRIPTION

DETECTION

GFC5-01-2620-001-A005AB

Each engine and the APU is equipped with a fire and overheat detection system consisting

of :

— Two identical gas detection loops (A and B) mounted in parallel.

— A Fire Detection Unit (FDU).

Each detection loop consists of :

— Four sensing elements for the engine, located in the pylon nacelle and engine core
(gearbox and turbine) sections.

— One for the APU, located in the APU compartment.

When a sensing element is subject to heat, a signal is transmitted to the fire detection unit.

As soon as a preset level of temperature is detected by loop A and B, the fire warning

system is triggered.

A fault in one loop (break or electrical supply loss) will not affect the warning system. Fire

detection is provided by the non affected loop.

If an APU fire is detected on ground an APU automatic shut down and agent discharge will

occur.
/

—>[Q— CRC
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|_4 — || ECAM

MASTER
WARNING

FDU | 1

FIRE
FAULT|

"OR" LOGIC WHEN EITHER LOOP IS INOPERATIVE

* [ "AND"" LOGIC WHEN BOTH LOOPS ARE OPERATIVE
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EXTINGUISHING

discharge from the ENG FIRE panel in the cockpit.

v = e w s w R @ Jew w e w e v

is on the ground.

FIRE WARNINGS AND LOOP CAUTIONS

elements :
— The fire warning appears in case of :
- a fire signal from both loop A and B or,

- a test performed on the control panel.
— The loop-fault cautions appear if :

- one loop is faulty or,

- both loops are faulty or,

- the fire detection unit fails.

o= = e = e w s @ e w e w e w e w e w o w o

- a fire signal from one loop when the other is faulty, or
- breaks in both loops occuring within 5 seconds of each other (flame effect), or

Each engine has two extinguisher bottles equipped with electrically operated squibs to
discharge their contents. Each squib has a dual electric supply. The flight crew controls the

The APU has one fire extinguisher bottle that has an electrically operated squib to

discharge its agent. The flight crew controls the discharge from the APU FIRE panel in the
cockpit. This bottle also discharges automatically if there is an APU fire when the aircraft

Fire detection units process all the warnings and cautions originating in the sensing
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| CONTROLS AND INDICATORS |

OVERHEAD PANEL

ENG FIRE PANEL

AGENT 1 AGENT 