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GENERAL

The objective of the module is to highlight the purpose of the various systems
of the navigation system.

AIR DATA / INERTIAL REFERENCE SYSTEMS

The Air Data and Inertial Reference System (ADIRS) provides the main
navigation parameters. The ADIRS comprises three Air Data Inertial
Reference Units (ADIRU) which provide:

- air data: barometric altitude, airspeed, Mach, Angle Of Attack and
Total Air Temperature,

- inertial reference: attitude, heading, position, groundspeed, inertial vertical
speed, accelerations.

STANDBY NAVIGATION SYSTEMS

The standby navigation systems are a backup for the ADIRUS.
The standby navigation systems comprise:

- a compass,

- an altimeter,

- an airspeed indicator,

- an artificial horizon.

LANDING AIDS SYSTEMS

1- The Instrument Landing System (ILS) shows the aircraft position during
approach and landing phases with respect to a predetermined path.

2- If installed, the Head Up Display (HUD) option provides an image above
the glareshield, in front of the pilot. The image is transparent and allows the
pilot to see through the windscreen. The HUD provides guidance information
during take-off, landing or approach phases.

3- If installed, the Microwave Landing System (MLS) optisimows the
aircraft position during approach and landing phases with respect to a
predetermined path.

The MLS is an ILS improvement.

DEPENDENT POSITION DETERMINING SYSTEMS

1- The Distance Measuring Equipment (DME) gives the slant distance
between the aircraft and a distance measuring equipment ground station.

34 NAVIGATION

2- The Air Traffic Control system (ATC) allows the aircraft to be located
and identified by ground operators or traffic collision avoidance system
equipped aircraft.

3- The Automatic Direction Finder (ADF) system shows the bearing of an
automatic direction finding ground station with respect to the aircraft heading.
4- The Very high frequency Omni-directional Range (VOR) shows the
bearing of a ground station with respect to the aircraft heading. The VOR also
indicates A/C course deviation with respect to preselected course.

5- The Marker is normally used with the instrument landing system during
landing. The Marker provides aural and visual indications when overflying
each of the three Marker transmitters positioned at known distances from the
runway threshold.

6- If installed, the ParaVisual Indicating (PVI) system option provides a
piloting aid during roll out on runway in reduced visibility. The PVI, on a
LCD display, is located on the glareshield in front of the pilot.

7- If installed, the Global Positioning Systd@PS) option provides an
accurate position by processing signals provided by a satellite network.

8- The optional Multi Mode Receiver (MMR) is installed in place of the ILS
system and G.P.S. system and ensures their functions.

INDEPENDENT POSITION DETERMINING SYSTEMS

1- The Weather Radar system (WXR) allows detection and localization of
atmospheric disturbances and provides visual display of their intensity.

If activated, the optional Predictive Windshear function allows detection and
localization of windshear events and provides the appropriate visual and aural
annunciations.

2- The Radio Altimeter (RA) precisely and continually shows the aircraft
height above the ground up to 2500 feet. The RA is independent of the
atmospheric pressure.

3- The Ground Proximity Warning System (GPWS) or the optional Enhanced
Ground Proximity Warning System (EGPWS), provides aural and visual
warnings if the aircraft is in a hazardous configuration near the ground.

4- If installed, the Traffic Collision Avoidance System (TCAS) option
provides aural and visual advisories if the aircraft is in a hazardous traffic
configuration.
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DISPLAYS The Navigation Display (ND) shows long range data for navigation.

GS320 TAS 310 LMG 004
The Primary Flight Display (PFD) shows short range data for aircraft control. 160\/15 35 0 1 ?‘;.35””'
5 :
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| 410 ] The Electronic Flight Instrument System (EFIS) control panel enables the
o o > o crew to control PFD and ND.
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Note: The EFIS control panel is a part of the Flight Control Unit (FCU).
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ADIRS The ADIRS parameters can be initiated and displayed on the Multipurpose

Control and Display Unit (MCDU).
° o [ |CFM1] (IND] (RDY] ] (FMm2]-| o °
~
The Mode Selector Unit (MSU) enables the crew to energize the Air Data T -
Inertial Reference Units (ADIRU) and to monitor their status and faults. - Bar LSGGLGAT [
ADIRS 221w | A owes B
-| 5812 ALIGN IRS=> -
S ON BAT & - 4512.0N 00727.2E |
— GOST INDEX h—
IR1 IR3 IR2 | 3w Vihoes |
FAULT FAULT FAULT | e e S80%0 7
. err
NAV NAV NAV ; Os
OFF/\ATr oFF ATT oFF ATT = ) R (I
F EEEE
ADRT ADR3 ADR2 ' i
@ FAULT FAULT FAULT @ e E
OFF OFF OFF J @GE u
L @e0) ° )]
After a failure, part of the switching panel enables the display source to be
selected from the three ADIRUS. ‘

Note: the ATT HDG and AIR DATA switchings can be performed . .
The NORTH REF pushbutton serves to switch from magnetic to true north

separately. RE
for polar navigation.
SWITCHING 135U
ATT HDG AIR DATA FM AUDIO 311VU
3 Pa NORM FO | CaPT NORM 5O . Bom NORM(B) OTH GAPT NORM F/O
Z 0/]\“ e/]\ﬁ o/]\fa
= ©
w
O
8 = S NORTH REF
N
s oo X'
e TRUE|| g
@
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ADIRS MSU

ADIRU switching

NORTH REF P/B

il =

MCDUs
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STANDBY INSTRUMENTS

The standby instruments comprise :
- a magnetic compass,
- an airspeed indicator,
- an altimeter,
- an artificial horizon.

34 NAVIGATION
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RADIO NAVIGATION

The radio navigation systems are controlled from an MCDU.
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34 NAVIGATION

The Audio Control Panels (ACP) allow the control of audio and radio
navigation signals.

) Lo on] [oms | lome] (o lweon [ arr |

VHF1 VHF2 VHF3 HF1 HF2 INT CAB

SRR DINDIND
H VOICE H H RESETH @’PA ’

VOR1 VOR2 MKR ILS MLS ADF1 ADF2

D00 0LLL L

The Captain and First Officer Radio Management Panels (RMP) allow back
up radio navigation control.

ACTIVE STBY/CRS

D) | HH. HE dod. 0o

@VHF1‘@VHF2‘O@VHF3‘
) i) (L

]

@

% @ _— STBY NAV
é O@VOR @ ILS |G MLS | ADF \@ BFO ]@
2
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THIRD ACP
Capt MCDU F/O MCDU
Capt ACP _—  FIOACP
CaptRMP —— @ ~——  FIORMP
THIRD MCDU
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RADIO NAVIGATION (Continued) WEATHER RADAR

The Very High Freqgency Omni directional Ran@¢OR), Automatic
Direction Finding (ADF) and Distance Measuring Equipment (DME)

indications are shown on the Digital Distance Radio Magnetic Indicator
A control unit serves to control the Weather Radar system (WXR).

(DDRMI).
® 150
% ) & ©
= MAX 0
MODE DN
MIN CAL TURB 15
WX+T MAP 5
OFF WX
@® 1@2 on@on ®@
SYS GND CLTR SPRS
ATC
A control unit enables the crew to control the various operating modes of the
Air Traffic Control (ATC).
STBY_AUTO ON

M ATC () FAIL
.% A 1@72 @ @ @
= T
w
ARSI OB OO
3 )
2
: RORS

ALT RPTG
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. ATC control unit

WXR control unit
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GPWS OPTIONS
A control unit serves to control the Ground Proximity Warning System An optional Air Data Inertial Reference System (ADIRS) Control Display
(GPWS). Unit (CDU)can be fitted to perform alignment and to indicate status and
faults.
GPWS ADIRS
SYS G/S MODE FLAP MODE a @
FAULT O O O O
OFF OFF OFF
—— DISPLAY ﬁ 1 N 3
DATA 2
PPOS WIND
TKIGS HDG 1 W||H E
TEST STSOFF 4 5 6
S
7 8 9
ENT| | , | [CLR
ON BAT
IR1 | FAULT IR3 FAULT IR2 [EAuLT
NAV NAV NAV
@ @ /\Aﬂ-
OFF
ADRUlFauLT)  ADR3pauLT|  ADRZpAULT

? OFF OFF OFF g
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ADIRS CDU

GPWS control unit
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An optional Weather Radar control unit can be fitted with a predictive
windshear switch if the optional predictive windshear function is activated.

An optional Angle Of Attack (AOA) indicator can be fitted to show the angle

of attack.

0 [ \6}\ |1

28 00O

METER

61\0\ \34

/\5\\\

\ VT

~

\\

GAIN TILT
® 15@
) ON Cigi)AUTo
MAX
MODE
MIN CAL TURB
WX+T
OFF WX
% ® 1<§§92 orrﬁéipow C)Qb
SYs GND CLTR SPRS

An optional Air Traffic Control (ATC) / Traffic Collision Avoidance System
(TCAS) control panel serves to control both systems.

STBY_AUTO ON

ATC @ FAIL

=,

(3) T
IDENT f\

(s) s
@ =,

ALL ABV TA
THRT z / BLW STBY ? TA/
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. The optional MORA display provides the highest Minimum Off Route
OPTIONS (Continued) Altitude within 80 NM around the actual aircraft position. It is displayed in
An optional Head Up Display (HUD) can betdid to provide guidance hundreds of feet on NDs ( in ROSE-NAV and ARC modes ) when the
information. constraint option ( CSTR ) is selected on the EFIS control panel and the

selected range is greater than 40 NM.
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OPTIONS (Continued)

If activated, in ROSE-NAV and ARC modes, the heading dial takes its If fitted, the Traffic Collision Advoidance System (TCAS), detecting the
references from the track and not heading. In these modes, the aircraft model ATC system or TCAS equipped aircraft, provides aural and visual
is fixed but rotates following the heading. information about intruders within a certain range.
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OPTIONS (Continued)
If the Enhanced GPWS (EGPWS) is installed in place of the GPWS and if
the Enhanced functions are activated, it provides an increased terrain
clearance envelope around the airport runway and displays any conflicting
terrain around the flight path.

TERR ONND

o O

GPWS/TERR ON ND

CAPT and F/O P/B SWITCHES

TERRAIN
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SUFFICIENTLY
BELOW THE A/C
(GREEN)

CAUTION
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G/S FLAP
) Terr | svs MobE mobe (O
FAULT FAULT o 0 o o
OFF OFF OFF| | || [OFF
EGPWS CONTROL PANEL
GS 394 TAS 388 LMG/004"
L 249/16 93 NM
18:35
7 0 1
WARNING
CRITERIA
(RED)
CGC M GPS PRIMARY
120 NM
®

TERRAIN PICTURE

CRITERIA
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CYAN MESSAGE
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RADIO NAVIGATION CONTROL
PRESENTATION

Automatic Tuning
Manual Tuning
MCDU switching
FM switching
Backup Tuning
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AUTOMATIC TUNING

In normal operation, each Flight Management Guidance and Envelope
Computer (FMGEC) aitomatically controls its ownside receivers via the
associated Radio Management Panel (RMP).
Without pilot action :

- FMGEC1 controls receivers 1,

- FMGEC2 controls receivers 2.

MANUAL TUNING

For manual tuning in normal operation, the crew uses the RADIO NAV page
on the captain or first officer Multipurpose Control Display UnitGRIU)

and controls the receivers through the FMGECs.

When MCDUL and 2 are ON, it is not possible to perform manual tuning
from MCDU3.

MCDU SWITCHING

If the captain or first officer MCDU has failed and has been set to off, the
third MCDU will operate with the complete functions.

If the CAPT and F/OMCDUs are set to OFF, MCDUS3 operates as the
CAPT MCDU.

FM SWITCHING

If one FMGEC fails, a manual switching to the other one must be performed.
The remaining FMGEC controls:

- its ownside receivers, via its ownside RMP

- the opposite receivers, directly.

BACKUP TUNING

If the both FMGECSs have failed, the captain and first officer use RiéiPs

to control their ownside receivers.The third RMP does not operate in radio
nav back up mode.

The Instrument Landing System (ILS) course and frequency are the only
radio navigation data exchanged (ILS1 and ILS2 data are identical).
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PRIMARY FLIGHT DISPLAY PRESENTATION

Attitude

Speed

Altitude

Vertical Speed

Heading

Trajectory Deviation
Flight Mode Annunciator
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GENERAL

The purpose of this module is to identify the main indications of the
navigation system on the Primary Flight Display (PFD).

34 NAVIGATION

DATE : SEP 1993 Page 32
For Training Purposes Only

Issued By SPL/GK March 2006

F34ZD02



% AIRBUS

Training & Flight Operations Support and Services A330-200 TECHNICAL TRAINING MANUAL

MECHANICS / ELECTRICS & AVIONICS COURSE 34 NAVIGATION

Flight Mode Annunciator
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ATTITUDE SPEED

The attitude data is shown on the artificial horizon. The airspeed data is shown on the left hand moving scale.
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ALTITUDE VERTICAL SPEED
The altitude data is shown on the right hand moving scale. The vertical speed data is shown on the right hand scale.
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TRAJECTORY DEVIATION FLIGHT MODE ANNUNCIATOR
The trajectory deviation scales provide guidance help for approach and The Flight Mode Annunciator (FMA) provides basic information concerning
landing phases. flight management, guidance and envelope system operation.
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NAVIGATION DISPLAY PRESENTATION

General
Rose/LS
Rose/VOR
Rose/NAV
Arc Mode
Plan
Engine
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GENERAL

The purpose of this module is to identifige main indications of the
navigation system on the Navigation Display (ND) in the various modes.
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ROSE/LS ROSE/VOR
The rose LS (Landing System) display indicates the horizontal situation with The rose VOR (Very high frequency Omni directional Range) display
the LS deviation indications. indicates the horizontal situation showing the VOR course and deviation.
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ROSE/NAV ARC MODE
The rose NAV mode displays a 360 degree dynamic pattern which provides The ARC mode displays a 90 degree dynamic pattern which provides the
the aircraft position with respect to the flight plan. aircraft position with respect to the flight plan. This ARC mode display is the

same as ROSE NAV with 90. for 360.
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PLAN ENGINE
The PLAN mode displays a static map oriented with respect to true north.The Engine parameters can be displayed on crew request.

map is centered on one of the flight plan waypoints chosen by the pilot
through the Multipurpose Control Display Unit (MCDU). This mode allows
the flight plan to be checked.
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STANDBY INSTRUMENTS PRESENTATION

Compass

Horizon Indicator
Airspeed Indicator
Altimeter
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The standby navigation system enables the flight crew to check the navigation
data provided by the Air Data Inertial Reference System (ADIRS).

The standby navigation system comprises four instruments each providing
different indications :

o Standby Compass for magnetic heading,
e Standby Horizon indicator for attitude,
9 Standby Airspeed indicator (IAS) for airspeed,

. Standby Altimeter for altitude.
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COMPASS

The Standby Compass consists of a magnetic element rotating freely inside
a compass bowl and provides the pilot with a magnetic heading.

The compass ball is immersed in a damping liquid.
A compass card, drawn on the compass ball, moves behind a lubber line and
gives the magnetic heading.

A correction of deviation is made by rotating the Standby Compass on its
mounting screws.

The upper mounting plate is provided with graduations which indicate the
number of degrees of deviation.

Compensation is achieved by inserting a special key in two holes, marked B
and C, located below the graduated mounting plate.

By means of a special key, these holes enable two small magnetized bars
(E-W axis and N-S axis) to be positioned.
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In the cockpit, on the center vertical member, a label is installed and provides
information on the last calibration of the standby compass.

@ Compass serial number.
@ Place of the calibration.
© Aircracft registration.
© Date of calibration.
O K ADIRS 3 magnetic heading (rounded value).
(6 ) Balanced STBY Compass heading.
It is the result of :
Compass heading + (rounded value - ADIRS 3 heading )
Sample : 030 + ( 030 - 028 ) = 032
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A non-magnetized lamp assembly provides illumination of the heading dial
and is controlled from the standby compass switch.
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HORIZON INDICATOR

The instrument function is to provide the pilot with a true vertical stable
reference by means of gyroscopic system.

The pitch information is given by the graduated pitch drum which moves
behind the fixed aircraft symbol.

The roll information is given by a pointer which moves in front of a
graduated dial.

The instrument is provided with warning flag and resetting system.
By pulling the resetting knob, the gyroscopic horizon is immediately reset.

The warning flag appears if an electrical failure is detected or if the
gyroscopic rotor speed drops below 18.000 RPM.
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AIRSPEED INDICATOR
The standby Airspeed Indicator provides airspeed indication by means of a
capsule operated mechanism which measures the difference between the Pitot
and static pressure.

The Airspeed Indication is displayed by means of :
- A pointer which moves on a dial graduated every 5 kts from 60 kts

to 250 kts and every 10 kts from 250 kts to 450 kts.
- Four manually adjustable bugs are provided for speed setting.
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ALTIMETER

The standby Altimeter which is supplied with static pressure by the standby
air data system, indicates the barometric altitude of the aircraft.

The barometric altitude is displayed by means of :
- A pointer performing one revolution of dial for 1000 ft,
- A total altitude counter,
- Manually adjustable bugs for altitude setting.

When the altitude is above 1000 feet, a counter composed of two drums,
respectivly displays the tens of thousands and the thousands of feet.

In particular, the left drum is replaced by :

- A white and black striped zone when the altitude is below 10.000 ft,
- An orange fire and black striped zone when the altitude is negative.
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The barometric correction is displayed on a counter graduated in hecto
Pascals.

The setting knob enables the display of the reference barometric correction in
the range of 750 to 1050 hPa.
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RESETTING KNOB
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DME Windows
Compass Card
ADF/VOR Switch
Bearing Pointers
Failure
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DME WINDOWS ADF/VOR SWITCH
The Distance Measuring Equipment (DME) windows show the distances Two ADF/VOR selectors allow switching between ADF1 and VOR1 bearing
processed by system 1 and 2 in nautical miles. or ADF2 and VOR2 bearing.
Dashes appear in case of no computed data. - Automatic Direction Finding (ADF).

- Very High Frequency Omni Directional Range (VOR).

___ N 4.

DME-1 DME-2

o0<
o<

R
@ ADF ADF @

COMPASS CARD

The Compass Card is controlled by Air Data Inertial Reference Unit
(ADIRU) 1 or 3 depending on the selection made by the crew.

BEARING POINTERS
The Dashed Pointer indicates the magnetic Bearing of the station received by
VOR1 or ADF1; the Double Pointer indicates that received by VOR2 or
ADF2.
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FAILURE

When a VOR or an ADF fails : a failure flag comes into view on the
associated side and the related pointer is set to the the three o’clock position.

When a DME fails, the corresponding window becomes blank.
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RADIO MANAGEMENT PANEL PRESENTATION

ON/OFF Switch
Navigation Key

Standby Navigation Keys
Rotating Knob

Transfer Key

STBY/CRS Window
Active Window

BFO Key
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ON/OFF SWITCH STANDBY NAVIGATION KEYS

The ON/OFF Switch controls the power supplyeticth Radio Management The standby navigation keys enable the pilot to selectabeciated radio
Panel (RMP). navigation aid.

ON

Bvoe s Bos [or

OFF

NAVIGATION KEY

When the navigation key is pressed IN on any RMP, the Flight ManagemenROTATING KNOB
Guidance and Envelope system is no longer used for Navigation frequency The two concentric rotating knobs allow preselection of frequency and course
selection. for radio navigation aid.

On the relevant RMP :
- CAPT RMP controls NAV1 receivers.
- F/IO RMP controls NAV?2 receivers.

- Does not operate on RMP3.

Note : the NAV key is a guarded P/B.
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TRANSFER KEY ACTIVE WINDOW

When the transfer key is pressed IN, the active and the standby frequencies The active window shows the frequency in use.
are interchanged.

pressed IN, the active frequency will be displayed on both windows.

If a course is displayed on the STBY/CRS window, when the transfer key is ® O
O

BFO KEY
The BFO key enables the pilot to select the Beat Frequency Oscillator (BFO)
when required.
STBY/CRS WINDOW
The Standby/Course window displays a standby frequency.

If a course is displayed, the associated frequency is displayed on the active
window.

ddd. 54

O
@)
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NAVIGATION ANTENNAE LOCATION

The purpose of this module is to locate the various radio-nav antennae

34 NAVIGATION

DATE : JUL 1996

Page 75
For Training Purposes Only
Issued By SPL/GK March 2006

F347J03



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

GLOSSARY

ADF - Automatic Direction Finder

ATC - Air Traffic Control

GPS - Global Positionning System

ILS - Instrument Landing System

TCAS - Traffic Collision Advoidance System

VOR - Very hight frequency Omni-directionnal Range
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TCAS TOP
(OPTION) VOR (DUAL)
ATC MODE S 1/2
(OPTION)
WEATHER GPS1 ADF1 O
RADAR (OPTION)
GPS2
(OPTION) ADF2
Vg v v
U O U U AR
1T
ngi\u - o W ARG AR/
A Aop ﬂk A A
ILS
LOCALIZER MARKER
(DUAL)
DME2 RADIO ALTIMETER 2
DME1
ATC1/2 RADIO ALTIMETER 1
TCAS BOTTOM
(OPTION)
g
6 ILS
g GLIDESLOPE
S (DUAL)
2
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ANGLE OF ATTACK INDICATOR

AOA Principle
Indicator D/O

Indicator Component
Indicator Power Supply
Indicator Test
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AOA PRINCIPLE

The Angle Of Attack (AOA) is the angle between the longitudinal
progression plane of the aircraft and its vertical attitude position.
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Angle Of Attack (AOA) indicator
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+25

AOA
RANGE

Progression
> Plane

The AOA indicator provides the crew with the angle value
(a) in the maximum range between -5 and +25 degrees.
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INDICATOR D/O

The AOA indicator receives a digital signal complying with #ieINC
specification 429.

This signal is directly issued from ADIRU 1 ( CAPT indicator ) and
ADIRU 2 ( F/O indicator ).

No system reconfiguration is possible on ADIRU 3. So in case of loss of the
imput signal validity, the AOA indication is completely lost on the
corresponding indicator.
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D
c
B
1FP2 T ) AIR DATA INPUT
ADIRU 2 S|/ BUS4
1FA2
F/O AOA INDICATOR
D
c
Y
B
1FP1 T > AIR DATA INPUT
ADIRU1 S|/ BUS4
1FA1

CAPT AOA INDICATOR
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INDICATOR COMPONENT

Each AOA indicator is contained in a case above the loudspeaker on the
loudspeaker panel.

The indication is ensured by a servo motor. The processing operations are
performed under the control of a microprocessor which enables:
- data acquisition through an ARINC receiver
- data digital processing and digital analog conversion for driving the
servo motor.

In some failure cases, an amber warning flag comes into view below the
deviation scale.
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CAPT SIDE
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INDICATOR POWER SUPPLY

The system is electrically supplied with two different voltages.

The CAPT AOA indicator is supplied from the 115 VAC Bus 1 via the circuit
breaker 2FA1 and the F/O AOA indicator from the 115 VAC Bus 2 via the
circuit breaker 2FA2.

The integral lighting of the indicator is supplied with 5 VAC / 400 Hz.
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INDICATOR TEST

The operational test of the AOA indicator is made through the interface test
of the corresponding ADIRU.

Following the test values sent by the ADIRU, the indications displayed by the
indicator are :

34 NAVIGATION
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From 0 second to 5 seconds

Failure Warning (FW word):

- warning falg comes
into view.

- pointer moves to the
down position.

From 5 seconds to 10 seconds

Fonctional Test (FT word)

- warning falg goes
out of view.

- pointer moves to the
0° position.

After 10 seconds

Fonctional Test (FT word)

- pointer moves to the
5° position.
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ADIRS PRESENTATION

ADIRU

MCDU

MSU

Probes

FCU

ADIRS Switching
Interface
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ADIRU FCU

The main components of the Air Data Inertial Reference System (ADIRS) are On the Flight Control Unit (FCU), two independent baro setting knobs are
the three Air Data Inertial Reference Units (ADIRU) which provide attitude used to provide baro corrections to the associated ADIRUs.

and navigation data to the crew according to various inputs and controls.
Each ADIRU is a embination of an air data reference and an inertial ADIRS SWITCHING

reference inside a single unit. In the basic configuration, ADIRUL is associated to the captain instruments,
The ADIRUs provide signals to th@imary flight displays and navigation ADIRU? to the first officer instruments and ADIRU3 is in standby.There are
displays via the display management computers. two selector switches for air data reference and inertial reference so that data
ADIRU1 and ADIRU3 provide data to the digital data radio magnetic can be displayed after an ADIRU failure.
indicator. In case of failure of the Air Data Reference (ADR) function of ADIRU 1 or
Depending on the setting of the true / magnetic pushbutton, the heading data, 2, the affected instruments and displays may be manually switched to
displayed on PFD/ND, is referenced to true or magnetic north. ADIRU3 (one side at a time only). The same possibility also exists for the
inertial reference function.

MCDU
The Multipurpose Control Display Units (MCDU) enable the crew to perform INTERFACE
alignment, to control and to display ADIRS parameters. The ADIRUs are directly connected to some user systems.

MSU

The Mode Selector Unit (MSU) serves to control the mode of operation and
to indicate faults, if any, for all three ADIRUSs.

PROBES

A set of probes and sensors provides air data.

Pitot probes and static ports are linked to remote Air DMatdule (ADM)

which comprise pressure transducers for sending the total or static pressure
data to the ADIRUs on an ARINC bus.
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ADIRS NEW TECHNOLOGY

ADIRU Principle

ADM Inputs

ADM Functional Description
ADM Output

ADR Computation

Ring Laser Gyro
Accelerometer

IR Computation
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ADIRU PRINCIPLE

The Air Data/lnertial Reference Unit (ADIRU) comprises an Air Data
Reference Unit and an Inertial Reference Unit, both included in a single unit.

The static and pitot probes are connected with the ADIRU through the Air
Data Modules (ADM).

34 NAVIGATION

ADM INPUTS

The ADM Inputs are one pressure input and several discrete inputs.

The ADMs are identical.

The discrete inputs determine the ADM location and the type of pressure data
(Pitot or Static) to provide to the ADR. The ADIRU provides 13.5 VDC to
supply each ssociated ADM.

ADM FUNCTIONAL DESCRIPTION

A microcomputer processes an ARINC signal according to the discrete inputs
and to the digitized pressure.

ADM OUTPUT

The ADM ouput is an ARINC bus which provides digital pressure
information, type of pressurédDM identification and BITE status to the
ADIRU.

ADR COMPUTATION

The ADR processes sensor and ADM inputs in order to provide air data to
users.
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TOTAL AIR TEMPERATURE

AIR DATA MODULE
(ADM)

ANGLE OF ATTACK

AIR DATA REFERENCE
(ADR)

|

ADIRU principle and computation

iy

INERTIAL RE)FERENCE
(IR
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RING LASER GYRO

The three ring laser gyros, one for each rotation axis, provide inertial rotation
data and are composed of two laser beams in a ring.

A non-planar quadrilateral optical path causes lasing to be in right and left
circular polarizatio(RCP and LCP) frequencies. A Faraday phase rotator
switches frequencies of clockwise (CW) and counterclockwise (CCW)
beams.

An optical cavity sustains lasing mode at four separate frequencies f1, f2 for
LCP mode and f3, f4 for RCP mode. An aicraft rotation generates an increase
or decrease of each mode frequency difference.

CCW LCP CWLCP CWRCP  CCWRCP  AIRCRAFT
f1 f2 f3 14 ROTI\TION
NO INPUT
f1 f2 3
CW INPUT
1 2 3 f4
CCW INPUT

These frequency differences are measured by optical means providing a
digital output which, after computation, will provide rotation information.

34 NAVIGATION
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DIGITAL OUTPUT
cwW
CCW PLANAR
OPTICAL CAVITY ‘ LASER GYRO
fo
CWLCP CW RCP
CCWLCP CCW RCP NON PLANAR
2B f 600MHZ . LASER GYRO
fo- fo+
MIRROR CCWLCP. CWLCP CCWRCP W RCP
1 MHZ 1 MHZ NON PLANAR
LASER GYRO
WITH FARADAY
MIRROR f 2 f3 f4 ROTATOR
LASING FREQUENCY

MIRROR

MIRROR

Right Circular Polarization (RCP) Left Circular Polarization (LCP)

3 LASER GYROS
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ACCELEROMETER
Three accelerometers, one for each axis, provide linear accelerations.

IR COMPUTATION

By computing the laser gyro and the accelerometer outputs,AdlelJ
provides Inertial Reference data to users.

34 NAVIGATION
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ADIRS MODE SELECTOR UNIT
PRESENTATION

ADIRU Mode Rotary Selector
ADR P/B

IR P/B

ON BAT Indicator
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ADIRU MODE ROTARY SELECTOR

When an Air Data Inertial Reference Unit (ADIRU) mode rotary selector is
on OFF:

- the associated ADIRU is not energized ,

- the Air Data Reference (ADR) and Inertial Reference (IR) parts are

OFF.
The Navigation (NAV) mode is the normal mode of operation. It provides full
inertial and air data to aircraft systems after alignment.The Attitude (ATT)
mode is a backup mode which provides only attitude and heading when
navigation capability is lost.

ADR P/B

The ADR fault light comes on when a fault is detected in the associated ADR.
When the ADR pushbutton is released out, the associated air data reference
output is disconnected but the air data reference system remains energized.

IR P/B

The IR fault light comes on when a fault is detected in the associated IR.
When the IR pushbutton is released out, the associated inertial reference
output is disconnected but the inertial reference system remains energized.

ON BAT INDICATOR

The ON BAT indicator comes on when one or more air data inertial reference
units are supplied by the aircraft batteries.

Note: the ON BAT indicator comes on for five seconds during the power up
test.
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DATE : JAN 1994 Page 104
For Training Purposes Only
Issued By SPL/GK March 2006

F34AC02



% AIRBUS

Training & Flight Operations Support and Services A330-200 TECHNICAL TRAINING MANUAL
MECHANICS / ELECTRICS & AVIONICS COURSE 34 NAVIGATION
ADIRS 221vu
— ON BAT —
IR1 IR3 IR2
FAULT FAULT FAULT
OFF OFF OFF
NAV NAV NAV
o~ ATT o ATT o ATT
OFF OFF OFF
ADR1 ADR3 ADR2
@ FAULT FAULT FAULT @
OFF OFF OFF

For Training Purposes Only
Issued By SPL/GK March 2006



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

STUDENT NOTES:

34 NAVIGATION

DATE : JAN 1994

Page 106
For Training Purposes Only
Issued By SPL/GK March 2006

F34AC02



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

ADIRS SWITCHING

Principle

34 NAVIGATION

DATE : JUN 1996

Page 107
For Training Purposes Only
Issued By SPL/GK March 2006

F34AEQ3



% AIRBUS

Training & Flight Operations Support and Services A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE 34 NAVIGATION

Air Data Inertial Reference System (ADIRS) is composed of three Air Data
Inertial Reference Units (ADIRU).

PRINCIPLE

Various instruments and systems receive data from the ADIRS.

The Primary Flight DisplayPFD), the Navigation Display (ND) and the
Digital Distance and Radio Magnetic Indicator (DDRMI) for inertial and air
data display.

The ADIRS provides barometric altitude to the mode S Air Traffic Control
(ATC) system.

The ADIRS provides data to the Flight Management Guidance and Envelope
Computer (FMGEC) for aircraft position computation and computation of
various characteristic speeds.

The ADIRS provides data to the Weather Radar (WXR) system for antenna
attitude stabilization.

Basically, ADIRU1 is associated with systems 1 and the DDRMI, ADIRU2
with systems 2, ADIRUS is in standby.

If an Air Data Reference (ADR) or an Inertial Reference (IR) fails, the AIR
DATA or ATT HDG selector enable the crew to use ADR3 or IR3.

The manual switching is mainly performed to recover displays.
The computers select their inputs according to the switching for consistency
of computation and display.

Note : each FMGEC receives data from the 3 ADIRUs.
The switching only concerns characteristic speeds.
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AIR DATA PROBES SYSTEM D/O

Static Ports

Pitot Probes

Angle Of Attack Sensors

Total Air Temperature Sensors
Water Drain and Heating
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The probes are connected to the Air Data Reference (ADR) of the Air Dat

Inertial Reference Unit (ADIRU). aTOTAL AIR TEMPERATURE SENSORS

Each Total Air Temperature (TAT) sensor has two independent sensing
elements.

STATIC PORTS

Captain and First Officer static ports directly provide static pressure to 4 Air For F/O TAT sensor, only one sensing element is connected.

Data Modules (ADM) which convert this pressure into digital format.

ADRL1 and ADR2 compute the average static pressure value from the left an

Standby static ports provide an average pressure directly to the standby
instruments and to a single ADM connected to ADR3.

PITOT PROBES
The three pitot probes directly provide the total pressure to three ADMs.

The standby pitot probe also supplies the standby airspeed indicator.

ANGLE OF ATTACK SENSOR

Each Angle Of Attack (AOA) sensor provides a primary and a backup signal
to each ADIRU.
In case of failure, the selection is automatically made by the ADIRU.

The AOA sensor is equipped with a self test device which is activated from
the MCDU through the ADIRU.
The AOA sensors are also called Alpha probes.

YVATER DRAIN AND HEATING

right ADMs. The probes are installed in such a way that their pressure lines do not require
a water drain except for that of the static port.

The probe and sensor heating is achieved through the probe heating system.
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INTERRUPTION DURING ALIGNMENT

Excessive Motion
Test On Stored Position
Test On Computed Latitude
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These tests will trigger messages on the MCDU and EWD.
They are associated with warnings as soon as the first engine starts.

EXCESSIVE MOTION

If taxing or towing causes a step input exceeding a threshold, alignment or
rapid realignment is stopped and then the ADIRUs revert to the beginning of
a 10 minutes alignment.

Step input threshold : 0.5ft/s.

30 seconds after motion has been detected, and no other motion has occured,
a 10 minutes alignment begins.
It is not neccessary to re-initialize the position if already entered.

TEST ON STORED POSITION

When the initial position is entered, the ADIRUs check if it is within a
threshold of the computed position which has been stored at the last ADIRU
shutdown.

If not, a message is displayed requiring insertion of the Present Position.

Test threshold : 1° for latitude and for longitude during alignment, 0.5° during
rapid realignment.

If the new position entry does not pass the test, the system waits for another
position entry.

If the same position (out of the threshold) is entered twice, the ADIRUs
accept it as a deliberate choice (example: the ADIRUs have been set to the
ATT mode during last flight leg, so last computed position is invalid).

34 NAVIGATION

TEST ON COMPUTED LATITUDE

At the end of the alignment, the ADIRUs check if the entered latitude is
within a threshold of the self computed latitude.
If not, a message is displayed requiring insertion of the Present Position.

Test threshold: cosine (or sine) of entered latitude differs from cosine (or
sine) of computed latitude by more than 0.01234.

A new position entry, then IRS alignment is required.
If this position passes the test, the alignment is completed.

If the test failed twice, the IRs detect a fault situation (indications on MSU
and EWD).

You need to switch them to OFF.

You can try to wait 20 seconds for ADIRUs reset, and try a complete new
alignment.
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ADIRS INDICATIONS ON PFD

ATTITUDE

HEADING

AIRSPEED

Pitch Scale

Roll Scale

Roll Index

Flight Path Vector
Discrepancy
Failure

Heading Scales
Heading Reference Line
Actual Track Symbol
True Heading
Discrepancy

Failure

Airspeed Scale
Airspeed Reference Line
Failure

VERTICAL SPEED

ALTITUDE

VIS Scale

VIS Pointer
Numerical Value
Excessive V/S
Degraded Data
Failure

Altitude Scale
Altitude Indication
Baro Reference
Discrepancy
Failure
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Air Data Inertial Reference System (ADIRS).
Primary Flight Display (PFD).

ATTITUDE

The inertial attitude data is displayed in the middle of the Primary Flight

Display (PFD).

34 NAVIGATION
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The aircraft pitch angle is given by the displacement of the pitch
attitude scale through a display window.

For pitch angles of more than 25° or less than -13°, the guidance
symbols and the Flight Mode Annunciator (FMA) are removed.
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ROLL SCALE FAILURE

The fixed roll scale comprises roll graduations.

For roll angles of more than 45° the guidance symbols and the Flight
Mode Annunciator (FMA) are removed. ATT

ROLL INDEX

The roll index moves along the fixed roll scale and provides the roll

data.

In case of attitude failure, the attitude scale is replaced by an attitude

FLIGHT PATH VECTOR flag.

The flight path vector indicates the actual aircraft inertial trajectory.
The failure is detected by the Air Data Inertial Reference Unit
The flight path vector is used as a reference when the Flight Director (ADIRU).
(FD) is engaged in TRACK/FLIGHT PATH angle mode.

DISCREPANCY
When an attitude discrepancy is detected between the Captain display
and the First Officer display, a CHECK ATT message is displayed.

The attitude discrepancy threshold is 5°.
The attitude discrepancy is detected by an external comparison by the
Flight Warning Computer (FWC).
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DISCREPANCY
HEADING When a heading discrepancy is detected between the Captain display
The inertial heading data is displayed in the lower section of the primary and the First Officer display, a CHECK HEADING message is
flight display and on the horizon line. displayed.
HEADING SCALES Heading discrepancy threshold :

Two moving heading scales provide the crew with heading data.
- 7° (magnetic reference),

HEADING REFERENCE LINE - 5° (true reference).
A fixed heading reference Line shows the actual heading on the lower
heading scale. Note : the discrepancy is detected by an external comparison by

the Flight Warning Computers (FWC).

ACTUAL TRACK SYMBOL
An actual track symbol is displayed. FAILURE

TRUE HEADING

311VU
0) HDG
NORTH REF
© O /'\A\/l In case of heading failure, the heading scale is replaced by a heading
TRUE |G flag.
() The failure is detected by the associated ADIRU.

When true heading is displayed, a true message is displayed.

E The true heading is displayed :
3 - Manually when the TRUE/MAG P/B is selected,
4 - Automatically above 82° north or below 60° south for polar
navigation.
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AIRSPEED

The air data Computed Airspeed (CAS) is displayed on the left hand side of
the primary flight display.

ARSPEED SCALE
A moving airspeed scale with graduations in knots provides the crew

with airspeed information.

The speed scale is graduated from 30 to 520 kts.
In no case can the displayed airspeed be lower than 30 kts.

AIRSPEED REFERENCE LINE
A fixed airspeed reference line shows the actual airspeed on the

airspeed scale.

34 NAVIGATION

FAILURE
In case of airspeed failure, the airspeed scale is replaced by a speed
flag.
5
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VERTICAL SPEED FAILU

The inertial Vertical Speed (V/S) is displayed on the right hand side of the
Primary Flight Display.

Note : a baro inertial loop is integrated in the inertial V/S computation to
bring the stability in time of the air data (no drift like inertial data).

VIS SCALE
A vertical speed scale with graduations in feet per minute, provides the
crew with vertical speed information.

V/S POINTER
A pointer provides the vertical speed in analog form.

The pointer rotates around a point outside the V/S scale.
Only the portion of the needle inside the scale is displayed.

NUMERICAL VALUE
Above a threshold, a numerical value in hundreds of feet per minute
comes into view and follows the pointer.

EXCESSIVE VIS
In case of excessive vertical speed, the digital and analog indications
become amber.

Excessive V/S when :

- VIS > 6000 ft/mn or V/S < - 6000 ft/mn,
- VIS < -2000 ft/mn below 2500 ft Radio Altimeter,
- VIS < -1200 ft/mn below 1000 ft Radio Altimeter.

DEGRADED DATA
When the inertial vertical speed is not available, the baro vertical
speed is automatically displayed.

34 NAVIGATION

RE
In case of vertical speed failure, the scale is replaced by a vertical
speed flag.
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ALTITUDE

The Air Data Altitude is displayed on the right hand side of the Primary
Flight Display.

ALTITUDE SCALE
A moving altitude scale with graduations every hundred feet provides
the crew with altitude information.

ALTITUDE INDICATION
The aircraft altitude is shown by a counter on the left and a drum on

the right.

BARO REFERENCE
The baro reference can be standard, QNH or QFE according to the
selection made on the EFIS control panel.

DISCREPANCY
When an altitude discrepancy is detected between the Captain display
and the First Officer display, a CHECK ALT message is displayed.
Altitude discrepancy threshold :

250 ft with baro selected or 500 ft with STD selected.

Note : the discrepancy is detected by an external comparison by
the Flight Warning Computers (FWC).

FAILURE
In case of altitude failure, the altitude scale is replaced by an altitude

flag.

The failure is detected by the associated ADIRU.
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ADIRS INDICATIONS ON ND

ROSE MODE

Speed

Wind
Heading
Discrepancy
Failure

ARC MODE

Speed

Wind
Heading
Discrepancy
Failure

PLAN MODE
Speed

Wind
Heading
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ROSE MODE
The rose mode provides a 360 degree sector around the aircraft.

SPEED

 GS 145 TAS 150

TRUE AIR SPEED (TAS)
IN KTS COMPUTED BY
| TA REFERENGCE

GROUND SPEED (GS)
IN KTS COMPUTE
Y INERTIAL REFERENGE

GS - TAS -

\
SHES IN CASE OF NON COMPUTE T

The speed information is displayed in the left upper corner.

The True Airspeed (TAS) is displayed for speeds higher than

100 KTS.
WIND
WIND ORIGIN 160 / 15— wino Force
IN DEGREE IN KTS
WITH RESFECT ISPLAYED IF
TO THE TRUE GREATER THAN
NORTH 2 KTS
W: WIND DIRECTION WITH RESPECT T
THE AIRCRAFT HEADING ( MAG OR TRUE )
SHES IN om [ o=
CASE OF NON
COMPUTE
T

The wind information is displayed in the left upper corner.
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HEADING
ISPLAYED WHEN IN TRUE REFERENCE
TRU 089G Y
21 GRID HEADING ©
ISFLAYE NORTH REF
WHEN IN TRUE M
EFERENCE AN oo ¥
O VE 65N TRUE| |l
53 o

\ CTUAL TRACK

HEADING REFERENCE (DIFFERENCE

ETWEEN ACTUAL TRACK AND HEADING
GIVES IFT)

G UATE TATING HEADING DIAL

The heading data is shown on a full rotating dial.
A True message is displayed when true heading has been selected in

polar areas.

DISCREPANCY
When a heading discrepancy occurs between the Captain and First

Officer Navigation Displays (NDs), a check heading message is
displayed on both NDs.

Heading discrepancy treshold :

- 7° in magnetic reference,
- 5% in true reference.

Note: the discrepancy is detected by an external comparison by the
Flight Warning Computer (FWC).

FAILURE
HDG

~
When a heading failure is detected, a heading flag is displayed.
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ARC MODE

The ARC mode provides a 90 degree sector ahead of the aircraft.

SPEED

GS 320 TAS 310
|

TRUE AIR SPEED (TAS)
IN KTS COMPUTED BY
| TA REFERENCE

GROUND SPEED (GS)
IN KTS COMPUTE
Y INERTIAL REFERENCE

GS - TAS -

SHES IN CASE OF NON COMPUTE T
The speed information is displayed in the left upper corner.

The True Airspeed (TAS) is displayed for speeds higher than

100 KTS.
WIND
WIN IGIN —— WIND FORCE
IN DEGREES 160 /15 IN KTS
WITH RESPECT ISPLAYED OF
TO THE TRUE GREATER THAN
NORTH / 2 KTS
W: WIND DIRECTION WITH RESPECT T
THE AIRCRAFT HEADING (MAG OR TRUE)
SHES IN == [ ==
CASE OF NON
COMPUTE
T

The wind information is displayed in the left upper corner.
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HEADING
TRUE DISFLAYED WHEN IN TRUE REFERENCE
TRUE [089G STVU
[

0 1 GRID HEADING @

| ISPLAYE NORTH REF

WHEN IN TRUE M

EFERENCE AN © o X

VE 65N TRUE| |

58 o

HEADING REFERENCE (DIFFERENCE
ETWEEN ACTUAL TEACK AN
HEADING GIVES IFT)

CTUAL TRACK
G UATE TATING HEADING DIAL

The heading data is shown on a partial rotating dial.
A True message can be displayed when true heading has been selected

in polar areas.
DISCREPANCY
When a heading discrepancy occurs between the Captain and First

Officer Navigation Displays (NDs), a check heading message is
displayed on both NDs.

Heading discrepancy treshold :

- 7° in magnetic reference,
- 5% in true reference.

Note: the discrepancy is detected by an external comparison by the
Flight Warning Computer (FWC).

FAILURE

(e}

When a heading failure is detected, a heading flag is displayed.
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PLAN MODE HEADI

The plan mode provides a map display centered on the next or selected
waypoint.

SPEED

GS 414 TAS 394
|

TRUE AIR SPEED (TAS)
IN KTS COMPUTED BY
IR DATA REFERENCE

GROUND SPEED (GS)
IN KTS COMPUTE
Y INERTIAL REFERENCE

GS - TAS -

SHES IN CASE OF NON COMPUTED DAT
The speed information is displayed in the left upper corner.

The True Airspeed (TAS) is displayed for speeds higher than

100 KTS.
WIND
WIN IGIN—— — — WIND FORCE
IN DEGREES 225 / 35 IN KTS
WITH RESFECT / ISPLAYED OF
TO THE TRUE GREATER THAN
NORTH 2 KTS

W: WIN IRECTION WITH RESPECT T
THE AIRCRAFT HEADING (MAG TRUE)

Y

SHES IN
CASE OF NON
COMPUTE

T

The wind information is displayed in the left upper corner.

34 NAVIGATION

NG

The map displayed is referenced to the true north.
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ADIRS INDICATIONS ON ECAM DISPLAY UNIT

Total Air Temperature/Static Air Temperature
Failure
Switching

34 NAVIGATION
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Air Data / Inertial Reference System (ADIRS).
ystem (ADIRS) SWITCHING

TOTAL AIR TEMPERATURE/STATIC AIR TEMPERATURE

SWITCHING
@ ATT HDG AIR DATA
T +19 ¢ CAPT;?Q/'@ Fo, CAPTQ?T@ Fo,
ON 3 ON 3
SAT +18 ¢
The Total Air Temperature and Static Air Temperature are permanently
displayed.
Total Air Temperature (TAT) (range: -60°C / +99°C),
Static Air Temperature (SAT) (range: -99°C / +80°C).
AT +19 ¢
FAILURE SAT +18 ¢
TAT XX ‘C Basically, ADR1 provides data.
SAT XX C Back up data is provided by setting the AIR DATA switch to the CAPT ON
3 position.

In case of failure or when no computed data information is received, the data
is replaced by crosses.
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ADIRS WARNINGS

Overspeed

VLE

VFE

ADR 1 (2) (3) Fault
ADR 1+2 (1+3) (2+3) Fault
IR 1 (2) (3) Fault

IR 1+2 (1+3) (2+3) Fault
HDG Discrepancy

ATT Discrepancy

ALTI Discrepancy
Extreme Latitude

IR Align Fault
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OVERSPEED AND STALL WARNING

Note the red "OVERSPEED" message on the ECAM display AIIRS
provide speed and acceleration data to the Flight Warning Computer (FWC)
which will generate a warning in case of hazardous flight configuration.
Please refer to FLIGHT CONTROLS chapter for more explanations.
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ADR 1 (2)(3) FAULT

This warning will appear if one ADR fails. Note the amber "FAULT" light
on the control panel below the ADR failed.
In this case, you should :
- select the backup source ( ADR 3 ) on the AIR DATA selector.
No switching if ADR 3 faulty.
- set the corresponding ADR switch to OFF.
CAT 3 DUAL not available anymore.

ADR 1+2 (1+3) (2+3) FAULT

This warning will appear if two ADRs fail at the same time.Note the amber
"FAULT" lights on the control panel below the ADRs failed.
In this case, you should :
- select the backup source ( ADR 3 ) on the AIR DATA selector.
No switching if ADR 3 faulty.
- set the corresponding ADR switches to OFF.
CAT 1 not available anymore.

IR 1 (2) (3) FAULT

This warning will appear if one IR fails. Note the amber "FAULT" light on
the control panel below the IR failed.
In this case, you should :
- select the backup source (IR 3) on the ATT HDG selector.
No switching if IR 3 faulty.
- try to recover part of the IR function by using the IR mode selector.
CAT 3 DUAL not available anymore.

34 NAVIGATION

IR 1+2 (1+3) (2+3) FAULT

This warning will appear if two IRs fail at the same time. Note the amber
"FAULT" lights on the control panel below the IRs failed.
In this case, you should :
- select the backup source (IR 3) on the AIR DATA selector.
No switching if IR 3 faulty.
- try to recover part of the IR function by using the IR mode selectors.
CAT 1 not available anymore.

HDG DISCREPANCY FAULT

Note the flashing amber "CHECK HDG" message onRR® and ND, as

well as an amber "NAV HDG DISCREPANCY" message on the ECAM
display. This warning is triggered if there is a difference between heading on
CAPT and F/O displays. The crew will have to cross-check heading
information by using the standby compass and then selecting the backup
heading source.

ATTITUDE DISCREPANCY FAULT

Note the flashing amber "CHECK ATT" message on the PFD , as well as an
amber"'NAV ATT DISCREPANCY" message on the ECAM display. This
warning is triggered if there is a difference between roll or pitch angle
displayed on bothPDFs. The crew will have to cross-check attitude
information by using the standby horizon and then selecting the backup
heading source.
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ALTITUDE DISCREPANCY FAULT

Note the flashing amber "CHECK ALT" message vertically shown on the
altitude scale on the PFD , as well as an amber "NAV ALT DISCREPANCY"
message on the ECAM display. This warning is triggered if there is a
difference between altitude displayed on bBFs. The crew will have to
cross-check altitude information by using the standby altimeter and then
selecting the backup ADR source.

EXTREME LATITUDE

Note the amber "NAV EXREME LATITUDE" message on the ECAM
display. This warning is triggered when the Aircraft enters a polar area. The
crew has to select true reference through the NORTH REF push-button
switch.

IR ALIGN. FAULT

This warning will appear in case of :
- aircraft motion during an alignement
- no position data entered
- invalid position data.
Note the amber "NAV IR NOT ALIGNED" message on the ECAM display

34 NAVIGATION
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OPERATIONAL LIMITATIONS

Alignement must be performed on ground, aircraft stopped. It can last up to
10 mn.

True Reference must be selected above 82° North or below 60° South.
When aligned, the IRS are released and navigate. Thus, for flight out of
VOR/DME areas (Trans-oceanic flights ), you should delay the alignement in
order to decrease the navigation error before Take Off.

34 NAVIGATION

DATE : NOV 1992 Page 152
For Training Purposes Only
Issued By SPL/GK March 2006

F34AQ01



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

ADIRS COMPONENTS

IOTMMmMOoOOm>

- 2 TAT Sensors
-1 MSU

- 3 AOA Sensors
- 8 ADMs

- 6 Static Probes
- 3 ADIRUs

- 3 Pitot Probes

- 1 VMO/MMO Switch

34 NAVIGATION
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A - 2 TAT SENSORS
FIN : 11FP1, 11FP2

ZONE : 121, 122

COMPONENT DESCRIPTION
The air flow enters the scoop of the sensor, goes through a calibrated
choke and flows over the hermetically sealed platinum resistance
sensing element where the temperature is measured.
The speed of the flow over the element is controlled by the choke in
the element tube.
These sensors are heated with 115VAC through the probe heating
system. The heating element must not be energized on the ground.
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COMPONENT
LOCATION

REMOVAL
INSTALLATION

34 NAVIGATION

TAT SENSOR

DATE : JAN 1997

Page 157
For Training Purposes Only
Issued By SPL/GK March 2006

F34AR05



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

B-1MSU
FIN : - - -

ZONE : 211

COMPONENT DESCRIPTION
The ADIRS MSU (or ADIRS CDU if installed) contains three
identical connectors.
Each connector is linked to one ADIRU.
The electronic module is supplied with 28VDC and the brightness
control voltage is provided from the aircraft 5VAC.
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C - 3 AOA SENSORS
FIN : 3FP1, 3FP2, 3FP3

ZONE : 121, 122, 121

COMPONENT DESCRIPTION
The angle of attack (AOA) sensor is of the wind vane type.
The small wing mechanism is stabilized around the rotation axis.
In addition, a damping device enables a satisfactory dynamic response
to be obtained (filtering and mechanical oscillation).
A self regulated heating element inserted into the vane eliminates or
avoids icing.
It is supplied with 115VAC.
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REMOVAL
INSTALLATION

COMPONENT
LOCATION

ANGLE OF ATTACK
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D - 8 ADMS
FIN : 19FP1, 19FP2, 19FP3, 19FP4, 19FP5, 19FP6, 19FP7, 19FP8.

ZONE : 121, 122, 121, 132, 131, 132, 131, 132

COMPONENT DESCRIPTION
The ADM comprises :

1) one Transducer board providing :

- Pressure Time Pulse (PTP) signal;
- Temperature Time Pulse (TTP) signal.

2) one Processor board using the PTP and TTP signals to
compute the pressure.

3) one EMI/Lightning board comprising :

- Power supply (+-13,5VAC) ;

- EMI (Electromagnetic Interference) filter;
- Lightning protection ;

- Input discretes filtering.
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E - 6 STATIC PROBES
FIN : 7DA1, 7DA2, 7DA3, 8DA1, 8DA2, 8DA3

ZONE : 131, 131, 131, 132, 132, 132

COMPONENT DESCRIPTION
Each of the three systems (CAPT,F/O,STBY) comprises two static
probes which are linked ®achADR portion of the ADIRUs through
five ADMs (the two static STBY probes are linked to only one ADM).
The probe is protected from icing with a 28VDC heater circuit.
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COMPONENT
LOCATION

7DA1,
7DA2,

8DA2,8DA1,8DA3> >

- STATIC PROBE

REMOVAL
INSTALLATION
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F - 3 ADIRUS
FIN : 1FP1, 1FP2, 1FP3

ZONE : 122, 122, 121

COMPONENT DESCRIPTION
The ADIRU has to be aligned on a special shelf in the avionics
compartement in the accordance with the installation design described
in ARINC 738.
This installation involves modification of the ARINC 600 standard to
include 3 alignment pins and a floating connector.
The ADIRU contains an ADR and an IR portion supplied by a
common power source (115VAC, 28VDC).
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COMPONENT
LOCATION
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G - 3 PITOT PROBES
FIN : 9DA1L, 9DAS, 9DA2

ZONE : 121, 122, 121

COMPONENT DESCRIPTION
Each system comprises one pitot pr¢8&PT,F/O,STBY) which is
linked to each ADR portion of the ADIRUs through one ADM.
The pitot probe is protected from icing with a 115VAC heater circuit.
The pitot probe comprises a three-pin connector.
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COMPONENT
LOCATION

REMOVAL
INSTALLATION
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H -1 VMO/MMO SWITCH
FIN : 22FP

ZONE : 122

COMPONENT DESCRIPTION
This switch is selected for particular flights with the landing gear
down, ferry flights for example.
It allows the ADR software to determine the normal or alternate
VMO/MMO law.
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SELECTION

VMO :
Maximun Operating Speed
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Maximun Operating Mach

COMPONENT
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GLOBAL POSITIONING SYSTEM
PRESENTATION

Generalities

Components

GPS Aircraft Architecture
Principle

Indicating
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GENERALITIES

The Global Positioning System (GPS) is a radio aid to world wide
navigation which uses signals broadcast by satellites.
The architecture of the system is composed of 3 segments.
INERTIAL SEGMENT
It is composed of a constellation of 24 satellites (21 always available).

CHARACTERISTICS

Time of life : 7.5 years

Mass 1 815 Kgs

Boarded Power : 700 watts at the end of life.
Operation frequency : 1515.42 Mhz

Operating clock : 2 cesium and 2 rubidium clocks.

The satellites are dispatched on 6 circular orbits of 4 satellites each.
CONSTELLATION DESCRIPTION

- orbit altitude : 20231 Km

- orbit plan pos. : 550 /equa.

- orbit reccurence : 12 sideral hour

NOTE: 1 sideral day equals 23 hours 56 mn 4s and 1/10.
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CIRCULAR ORBITS

ORBIT PLANES
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FQW4200 GE Metric
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CONTROL SEGMENT

The control segment is composed of 4 monitor stations and 1 master
control station which pursue the satellites, compute the ephemerides
and clock corrections, and transmit at regular intervals an information
message for the GPS users.

The 4 monitor stations are located at:

- KWAJALEIN
- HAWAII
- ASCENCION ISLAND
- DIEGO GARCIA
The master control station is located at:

- COLORADO SPRINGS.
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USER SEGMENT

The principle of GPS position computation is based on the
measurement of transmission time of the GPS signals broadcast by 4
satellites.
For a boat, only 3 satellites would be enough to obtain its position,
while, for a user on the move, a fourth satellite is necessary to
synchronize the aircraft and satellite clocks.
The user equipment is generally defined by 3 principal functions
which are :

- UHF Reception : antenna, amplification and filtering.

- Signal processing : pseudo distance obtaining.

- Navigation computation : constellation choice, propagation

corrections, positioning and navigation data computation.
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COMPONENTS

The GPS components are located in the aircraft at the top of the
fuselage.

In normal operation the GPS Sensor Unit (GPSSU)1 data is used by
ADIRU 1 and 3.

The GPSSU 2 data is used by ADIRU 2.
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GPS AIRCRAFT ARCHITECTURE
It is possible to find two different GPS aircraft architectures, depending on

whether the GPS is used as a supplemental or primary means of navigation.

HYBRID :
The GPSSU sends the GPS position to the associated ADIRU

which mixes it with the IR position. This hybrid GPIRS
position is sent by the ADIRU to the Flight Management
System (FMS).

AUTONOMOUS:
The GPSSU directly sends the GPS position to the FMS
which directly receives the IR position from the ADIRU.
The GPIRS position is computed by the FMS.
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PRINCIPLE

SUPPLEMENTAL MEANS OF NAVIGATON

The GPS position shall be used in conjunction with the IRS position.

The current navigation modes in priority order are :

IRS / GPS (GPIRS)
IRS / DME / DME
IRS / VOR / DME
IRS ONLY
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PRIMARY MEANS OF NAVIGATION

As long as the GPS is considered to be the primary means of
navigation, theGPS/FMS posibn can be used as the position
reference without navigation accuracy check.
For that purpose the GPS PRIMARY shall meet certain requirements:

- Navigation accuracy:

- provided data integrity;

- System availability;

- Service continuity;

- Display and annunciation capability

(status, navigation accuracy and warning).

To match these requirements, solutions have been developed.
RAIM (Receiver Autonomous Integrity Monitoring):

The purpose of the RAIM function is to provide an
instantaneous integrity estimation of the computed GPIRS /
GPS position. For that purpose, the GPSSU uses all
satellites that are tracked except those currently declared as
failed.
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S1
S6
W }
£ At least 4 satellites to compute position
a At least 5 satellites to detect a failed satellite
g At least 6 satellites to isolate the failed satellite and to continue the navigation.
S
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PRAIM (PRedictive Autonomous Integrity Monitoring):

The PRAIM is used to predict the GPS constellation
integrity, at a certain time and position, requested by the
user through the PREDICTIVE GPS MCDU page. The

GPS almanac database is used to predict which satellites
will be visible at the requested time and position. It is
possible to manually deselect up to 4 satellites through the
PREDICTIVE GPS MCDU page.
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AIME (Autonomous Integrity Monitoring Extrapolation):

The AIME function uses the history of GPS measurements
over the last 30 minutes to ensure GPIRS integrity (it
estimates satellite errors that occurred during the last 30
mn). AIME updates GPIRS position every 2.5 mn when the
integrity is verified.
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Global Navigation Satellite System (GNSS)

GNSS SLIDING WINDOWS (30 mn) Integrity test (2.5 mn interval)

A -
»

-

\%\H\\M\M\\A\EJM\J e W A N S
TN T T T A e =S N

- | average error = BIAS

\

IPL = Integrity Protection Limit (NM)

«» 2.5 mn interval

Inertial Navigation System (INS)

A NS A
computation

GNSS integrity established = updating of the INS and advancing of sliding windows

GNSS integrity not established = using of BIAS to maintain accuracy and integrity of the basic INS computation.
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INDICATION

There are two categories of GPS information : those permanently needed and
those occasionaly used.

PERMANENTLY NEEDED GPS INFORMATION

This information is only displayed if th@PS is fitted with primary
means of navigation capability.

GPS PRIMARY white message.

This message is displayed in all modes (except engine standby mode)
when the GPS becomes primary. This message can be cleared from the
MCDU.

GPS PRIMARY LOST amber message.

This message is displayed in all modes (except engine standby mode)
when the GPS primary availability is lost. However, in function of the
required accuracy and integrity required for the intended operation, the
GPS can be used as an alternate navigation means. The message
displayed on the MCDU can be cleared from the MCDU while the one
displayed on ND stays in view.

An aural alert is generated in case of a non-precision approach.

GPS APP green message.
This message is displayed in all modes (except engine standby mode)
when a GPS approach is selected in the flight plan.
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OCCASIONALY NEEDED GPS INFORMATION

PREDICTIVE RAIM (Optional)

Enables prediction of the RAIM computation availability at
destination, from - 15 to +15 mn around the pilot modifiable
ETA (Estimated Time of Arrival) and location.

GPS MONITOR PAGE

The displayed data are:
- GPS position (lat/long)
- True Track

- Figure of merit (meter)
- Ground Speed

- Mode.

IRS/GPIRS MONITORING

Provides the raw data of the selected IRS, the hybrid
GPIRS position and estimated accuracy.
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GPS D/O

GPS Sensor Unit
ADIRU
FMGEC
ATT/HDG Switching
DMC/FWC
Indicating
Antennae
CMC
LGCIU
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GPSSU ATT/HDG Switching

The Global Positioning System Sensor UBPSSU) is a stand-alone
satellite navigation sensor utilizing theurse acquisition code of the
MAUSTAR GPS satellites.

The GPSSU primary function is to track the R.F. signal received from the
antenna, determine the signal code phase and carrier phase, compute the
antenna position and output the navigation data to the three ADIRUs.

The GPSSU has twelve channels, each capable of tracking NAVSTAR GPS
satellite signals.

ADIRU

In normal operation, the BSSU 1 data is used by ADIRU 1 and 3; the
GPSSU 2 data by ADIRU 2.

In order to reduce GPSSU initialization time, ADIRU1 and 2 respectively
send data to GPSSU1 and 2 (IR position, Altitude, Date, UTC).

FMGEC

The Inertial Reference portions &DIRU 1 and 2 respectively
provide Flight Management Guidance and Envelope Computer
(FMGEC) 1 and 2 with pure inertial reference data, hybrid GP inertial
reference data used by the FMGEC for position fixing purposes and
pure GPS data which is displayed on MCDU; in this case the ADIRU
operates as a relay.

In case of failure of one GPS : the two ADIRUs automatically select
the only operative GPS to compute hybrid GPIR data.

In case of failure of ADIRU 1, FMGEC 1 uses ADIRU 3/ GPS 1 data
and in case of failure ADIRU 2 , FMGEC 2 uses ADIRU 3/ GPS 2
data.

The primary source of ADIRU 3 being GPS 1, it is necessary to select
the secondary input part of ADIRU 3 (GPS2) by means of the
SWITCHING ATT/HDG selector switch to preserve side 1 /side 2
segregation (GPS1/ADIRU1/FMGEC1 and GPS2/ADIRU3/FMGEC2
architecture).

DMC/FWC

The GPSSUs are monitored by the three ADIRUs using the status
word send by each B8SUand the BITE. of the inertial reference
portion.
In case of GPS failure, the NASPS 1(2) FAULT message is
displayed on the lower part of the Engine/Warning Display (EWD).
This message is accompanied by :

- activation of the MASTER BUTION lights on the

glareshield,

- aural warning : Single Chime (SC).

Indicating

The GPSdata is displayed on thH@PS Monitor Page of the MCDU
through the FMGEC.
The displayed data are :

- GPS position (Lat/Long)

- true track

- figure of merit (in meters)

- ground speed

- mode.
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ANTENNAE

The GPS antenna is a L-band non preamplified antenna.

The GPS antenna is designed to operate at 1575.42 Mhz with a right
hand circular polarization and to provide an omnidirectional upper
hemispheric coverage.

CMC

The BITE. of the GPSSU is connected to the Central Maintenance

Computer ( CMC ).
The units tested are the GPSSU, GPS antenna and coaxial cable.

LGCIU

Landing Gear Control Interface Unit (LGCIU)
This ground/flight information is used by the receiver BITE
module to count the flight legs.
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GPS COMPONENTS

GPS Sensor Units 1/2
GPS Antennae 1/2

34 NAVIGATION

DATE : DEC 1996

Page 203
For Training Purposes Only
Issued By SPL/GK March 2006

F34SD02



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

STUDENT NOTES

34 NAVIGATION

DATE : DEC 1996

Page 204
For Training Purposes Only
Issued By SPL/GK March 2006

F34SD02



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

MECHANICS / ELECTRICS & AVIONICS COURSE

TO DMC1/2/3

34 NAVIGATION

TO DMC1/2/3

J

Tt

in[nll
— |

For Training Purposes Only
Issued By SPL/GK March 2006

‘ ‘ o g o g
FMGECT ‘ ‘ ‘ ‘ FMGEC2
cmCH A ol == ZAN = <{ < A cMC2
AN FM FG FE =] [ =] FM FG FE NN
AV ﬁﬁ
11 T 11
‘ ‘ [ [T
SWITCHING ATT/HDG SEL SW
GPS
ADIRU1 L p| priority ADIRU3 ADIRU2
select
S o IS L
JéJ | [
GPSSU1 ANTENNA < LGCIU2 GPSSU2 ANTENNA
'_
g < S Q =
; é —> GPSSU1 <im > GPSSU2 < é
) RO S EC )
=
4
DATE : DEC 1996 Page 205 F34SD02



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

GPSSU 1/2

FIN/ZONE:

FIN :

ZONE:

GPSSU1 - 1SN1
GPSSU2 - 1SN2

GPSSU1 - 252
GPSSU2 - 252

COMPONENT DESCRIPTION

The face of the GPSSU is fitted with two connectors:
- a 41 pin circular connector for connection with the
peripherical circuits and the power supply circuit,
- a Thread Nut Coupling (TNC) connector for connection with
the antenna.

IN SITU TEST

No in situ test is available for the GPSSU.
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COMPONENT LOCATION

1SN2,GPSSU-2
1SN1,GPSSU-1 m

REMOVAL /INSTALLATION
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GPS ANTENNAE 1/2

FINE/ZONE:
FIN : GPS1 - 3SN1
GPS2 - 3SN2
ZONE: GPS1 - 252
GPS2 - 252

COMPONENT DESCRIPTION

This antenna is low profile type mounted on top of the fuselage at

the centerline.

It is a passive antenna designed to operate at 1575,42 Mhz.
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COMPONENT LOCATION

3SN2,ANTENNA-GPS,2 ——
3SN1,ANTENNA-GPS,1 j

QGD g D

3SN1(3SN2)

REMOVAL/INSTALLATION
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DO NOT PAINT

© ©

DATE : DEC 1996

Page 209
For Training Purposes Only
Issued By SPL/GK March 2006

F34SD02



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

STUDENT NOTES.
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ILS PRESENTATION

Principle
Components
Indicating
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PRINCIPLE

The Instrument Landing System (ILS) allows the aircraft to follow an
optimum descent.

The descent axis is determined by the intersection of a localizer beam and a
glide slope beam.

The beams are created by ground stations at known frequencies.
The ILS allows measurement and display of angular deviations.

The ILS also detects the Morse audio signal which identifies the ILS ground
station.
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COMPONENTS
The Components are two antennae and two receivers.

The ILS system is also connected to :

- Primary Flight Display(PFD) and Navigation Display (ND) for
display.

- Electronic Flight Instrument System (EFIS) control unit for display
control.

- Flight Management Guidance and Envelope Computer (FMGEC) for
auto-tuning.

- Multipurpose Control Display Units (MCDU) for manual tuning.

- Captain and First Officer Radio Management Panels (RMP) for
back-up tuning.

- Audio Control Panels for ILS audio signal.
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2 ILS RECEIVERS IN
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INDICATING

The glide slope and localizer scales appear as soon as the Landing System
(LS) pushbutton is pressed.

ILS information is displayed in magenta.
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The ILS information and course pointer appear when ILS frequency and
course have been selected and LS pushbutton pressed in.

ILS1 information is displayed on PFD1 and ND2.
ILS2 information is displayed on PFD2 and ND1.
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The Glide/Slope and Localizer deviation indexes appear as soon as the ILS
signal is captured.

Glide/Slope and Localizer deviations are displayed in ROSE ILS mode.
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ILS D/O

Auto Tuning
Manual Tuning
FM Switch
Back Up Tuning
Antennae
LGCIU
Indicating

Users

CMC
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AUTO TUNING

In normal operation each Flight Management Guidance and Envelope
Computer (FMGEC) automatically tunes its ownside Instrument Landing
System (ILS) receiver through its ownside Radio Management Panel (RMP).

MANUAL TUNING

Each Multipurpose Control and Display Unit (MCDU) allows the ownside
ILS receiver to be manually tuned through the own$tWGEC and the
opposite ILS receiver to be tuned through the opposite FMGEC.

FM SWITCH

If a FMGEC failure occurs, a discrete, generated by the Flight Management
(FM) switching, changes the tuning port of the associated ILS receiver, so
that it can be directly tuned by the opposite FMGEC.

34 NAVIGATION

LGCIU

Each Landing Gear Control Interface Unit (LGCIU) sends discrete signals to
the associated ILS receiver.

This Ground/Flight information is used by the receiver BITE module to count
the flight legs.

INDICATING

The ILS 1 data is sent to the Captain Primary Flight Display (PFD) and First
Officer Navigation Display (ND), while the ILS 2 data is sent to the F/O PFD
and CAPT ND.

The ILS data is sent through the Display Management Compi&i€).
The ILS audio signal is processed by the receivers and sent to the Audio
Management Unit (AMU) and can be heard by the crew.

USERS

BACK UP TUNING

If both FMGECs fail, each RMP allows itsvnside receer to be directly
tuned.
A discrete inhibits the radionav MCDU page, via the FMGEC.

The ILS data is exchanged between the RMPs if both are in NAV
configuration.

CMC

ANTENNAE
The Glide Slope (G/S) and Localizer (LOC) antennae are common to both

receivers. Each antenna has two independent connectors, used for feeding the

two ILS receivers.

The G/S antenna operates in the 329-335 Mhz range.
The LOC antenna operates in the 108-112 Mhz range.

The ILS data is sent to the FMGEC for aircraft guidance during take off,
approach and landing phases.

The ILS data is sent to the Electronic Centralized Aircraft Monitoring
(ECAM) via the Flight Warning Computers (FWC).
The ILS1 data is sent to the Ground Proximity Warning System (GPWS).

The MCDUs allow the systems to be tested via the Central Maintenance
Computers (CMC).
The tests are only available on ground.

DATE : MAR 1992 Page 224

F341B01

For Training Purposes Only
Issued By SPL/GK March 2006



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

MECHANICS / ELECTRICS & AVIONICS COURSE

34 NAVIGATION

For Training Purposes Only
Issued By SPL/GK March 2006

ILS1 [ - = IL82 ILS1 - = [ |LS2
/ TA 1O ||| DAT. TA||GD]] ||S)]] DAT
| | DMC 1 | | MC 3 | MC 2
AN
fr I I w I I o7 ?
JL &I 4L LT 44
GPWS FWC 1 CMC 1 ™ CMC 2 FWC 2
\‘ ‘\ -
ECIlZII_\§E 1‘ LEM%E% 1<:-C MCDU a-cb{ime%jg . ECI%\?E 2
@ :>azc S oic::> j>
yy WY A AAA =] =] AAA 4 y y
1 or SW rz r3
. . *
q ]
D m—- - 1 N rm2 — - - C
- O |[¢—eo— (1) =z=_©
LGCIU === RMPA EM ==oo==] LGCIU
1 ﬁ ! ) 2
g > MU «
g G/S ANTENN LOC ANTENN
DATE : MAR 1992 Page 225 F34I1B01



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

STUDENT NOTES:

34 NAVIGATION

DATE : MAR 1992

Page 226
For Training Purposes Only
Issued By SPL/GK March 2006

F341B01



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

ILS INDICATIONS ON PFD

LS Pushbutton
ILS Characteristics
Vertical Deviation
Lateral Deviation
Flags
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Instrument Landing System (ILS).
Primary Flight Display (PFD).
Distance Measuring Equipment (DME).

LS PUSHBUTTON
LANDING SYSTEM (LS) PUSHBUTTON

FD LS

O

The ILS data is displayed on the PFD if the Landing System pushbutton is
switched on on the Electronic Flight Instrument System (EFIS) control panel.

34 NAVIGATION

ILS CHARACTERISTICS
CONDITIONS OF DISPLAY

Identification (1+2+3)

Frequency (1+2)
AB DME Distance (4)

109.9
4,7 NM

LOCALIZER FUNCTION VALID
GLIDE/SLOPE FUNCTION VALID
ILS IDENTIFICATION SIGNALS VALID
ILS-DME DISTANCE AVAILABLE

—
1

E=S w N
1

The ILS characteristics are displayed in magenta in the bottom left corner of
the PFD.

The ILS identification is displayed after decoding by the ILS receiver.
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VERTICAL DEVIATION LATERAL DEVIATION

CONDITIONS OF DISPLAY

Deviation out of range

VERTICAL INDEX
NOT SHOWN IF
NON COMPUTED

(;>

.
|
-

o 0
VERTICAL DATA
SCALE ' wmm
5
2 o GLIDE/SLOPE
REFERENCE

o

DDM : Difference in Depth of Modulation.

The vertical deviation is associated with the Glide/Slope beam reception.
The vertical scale and the vertical index flash when the deviation is excessive.

When the deviation is out of range the vertical index is against one stop and
only its outer half remains in view.

CONDITIONS OF DISPLAY

— . T
/ — — JR— T \
~ - _ T - AN
o A N \ \ \
\ \ \ \ \\ S— A -7 // / /
N AN \\\\ _ - - / /
\ ™~ \\ - _— ~
% — . -
\ /

The lateral deviation is associated with the Localizer beam reception.
The lateral scale and the lateral index flash when the deviation is excessive.

When the deviation is out of range the lateral index is against one stop and
only its outer half remains in view.
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CONDITIONS OF DISPLAY

FLAGS
SPEED G/S HDG | CAT 1
LOC 1FD2
DH200 | A/THR
. 4000
T m ]
180 - — ) |
| 2020 -
i O 15
160 10—+10 20
= —— ©/s13 oor-
140V ‘ —— | | 780 ?
i 1010 0 -
120 % 410 ’ V
Loc QNH1013
BN
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GLIDE/SLOPE

G/S SYMBOL FLASHES FOR
9 SECONDS THEN STEADY.

THE ILS CHARACTERISTICS
ARE REPLACED BY A FLAG

ILS

47 NM
LOCALIZER

LOC SYMBOL FLASHES FOR
9 SECONDS THEN STEADY.

THE ILS CHARACTERISTICS
ARE REPLACED BY A FLAG.

ILS
4,7 NM

G/S

LOC

When a failure occurs, a corresponding flag is shown in red.
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ILS INDICATIONS ON ND

Data Display

ILS Characteristics
Vertical Deviation
Lateral Deviation
Flags
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Instrument Landing System (ILS).
pavgsen DiRes (0

DATA DISPLAY ILS receiver (1) Frequency (4)
LANDING SYSTEM (LS) PUSHBUTTON
ILS2 109.9
Vs CRS 215
GS310 TAS32 - SE-NAV MODE ABC\_ILS course (2)
] 160715 ROSE/NAV Identification (3)
VOR ARC
LS BLAN 1 - BEARING IS VALI
ENG 2 - COURSE RECEIVED IS VALI
3 - ILS IDENTIFICATION SIGNAL IS VALI
Shown only if LS — == - ILS FREQUENCY SIGNAL IS VALI
Jp ushbutton is select F LS
© NON COMPUTED DATA
E MAGENT.
©S320 TAS3] C MODE TILS2 - - -
CRS215°
/16015 _— WHITE — T CYAN
ROSE NAV
VOR ARC Identification is remov
LS PLAN In ROSE-LS mode, the ILS characteristics are displayed in magenta, in the
ENG top right corner of the ND.
The ILS identification is displayed after decoding by the ILS receiver.

All the indications are displayed in ROSE-LS mode while the only ILS
dagger course is displayed in ARC or NAV mode if the Landing System
pushbutton is selected.
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VERTICAL DEVIATION
CONDITIONS OF DISPLAY

viation out
‘ ,,,,,,,, A
¢ O
VERTICAL w

SCALE

M fference in

VERTICAL INDEX

NOT SHOWN IF

NON COMPUTE
T

U'I [ |
= \GLI E/SLOPE

EFERENCE

th of Modulation.

LATERAL DEVIATION

CONDITIONS OF DISPLAY

34 NAVIGATION

The vertical deviation is associated with the Glide/Slope beam reception.

The vertical scale and the vertical index flash when the deviation is excessive.

When the deviation is out of range the vertical index is against one stop and
only its outer half remains on view.

ILS COURSE
-In autotuning is N LATERAL INDEX
utomatically -Not shown if
slelected. non comput
-In manual tunin ta.
has t -Vertical if ILS
select y th course or
[ot. h ng is
nval
LATERAL SCALE
T .155 Mﬁ
EXCESSIVE
° °° EVIATION
/ M fierence in
LOCALIZE th of Modulation

referenc

The lateral deviation is associated with the Localizer beam reception.
The lateral scale and the lateral index flash if the deviation is excessive.

The lateral index, corresponding to the center part of the ILS course dagger,
can move on the deviation scale and gives the Localizer deviation.
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CONDITIONS OF DISPLAY

FLAGS
ILS2 XxxX
GLIDE/SLOPE CRS xxx
GS 145 TAS 15 -1 ILS2 x x x x
160/15 , D CRS x x x
\ G/S SYMBOL FLASHES F
SECONDS THEN STEADY. G
THE ILS CHARACTERISTICS /
°\ E REPLACED BY A FLAG. S
N qw 7@ LOCALIZE
— O {S
LOC SYMBOL FLASHES F ILS2 xxx
SECONDS THEN STEADY CRS xxx
v THE ILS CH CTERISTICS
E REPLACE Y FLAG.
|
TC c C Mﬁ
34 NM
O o |
@ @
£ In ROSE-LS mode, when a failure occurs, a corresponding flag is displayed
= in red.
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ILS COMPONENTS

lls Receiver 1/2
Glide and Slope Antenna
Localizer Antenna
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ILS RECEIVER 1/2
FIN : 1RT1, 1RT2

ZONE : 120, 120
COMPONENT DESCRIPTION
The face of the receiver is fitted with a handle, two lugs, a test P/B and
three LEDs.
The back is equipped with one ARINC 600 size one connector which
includes three plugs :
- Top Plug (TP) :
Connection with the automatic test circuit.
- Middle Plug (MP) :
Service interconnection.

- Bottom Plug (BP) :

Connection with the power supply circuit (115vac-400Hz), and
the LOC and G/S coaxial interconnections.

IN SITU TEST
The front panel test can be activated by pressing the TEST P/B on the
face of the receiver.
However, FMGEC sends a discrete to inhibit this test during approach
phase below 700 feet.
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GLIDE AND SLOPE ANTENNA
FIN : 4RT

ZONE : 120

COMPONENT DESCRIPTION
The Glide/Slope antenna is an airborne antenna used to receive G/S

signals in the 329-335 MHz range.
This antenna has two independent RF connectors used to feed two

independent ILS receivers.
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LOCALIZER ANTENNA
FIN : 3RT

ZONE : 110

COMPONENT DESCRIPTION
The Localizer antenna is an airbone antenna used to receive LOC
signals in the 108-112 MHz range.
It is a folded half-loop type driven by capacitive coupling.
This antenna has two independent RF connectors used to feed two
independent ILS receivers.
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MULTI-MODE RECEIVER PRESENTATION

ILS Principle

ILS Indicating

GPS Generalities

GPS Aircraft Architecture
GPS Principle

GPS Indicating

MMR Components
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ILS PRINCIPLE

The Instrument Landing System (ILS) allows the aircraft to follow an
optimum descent.

The descent axis is determined by the intersection of a localizer beam and a
glide slope beam.

The beams are created by ground stations at known frequencies.
The ILS allows measurement and display of angular deviations.

The ILS also detects the Morse audio signal which identifies the ILS ground
station.
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ILS INDICATING

The glide slope and localizer scales appear as soon as the Landing System
(LS) pushbutton is pressed.

ILS information is displayed in magenta.
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ILS INDICATING (CONT'D)

The ILS information and course pointer appear when ILS frequency and
course have been selected and LS pushbutton pressed in.

ILS1 information is displayed on PFD1 and ND2.
ILS2 information is displayed on PFD2 and ND1.
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ILS INDICATING (CONT'D)

The Glide/Slope and Localizer deviation indexes appear as soon as the ILS
signal is captured.

Glide/Slope and Localizer deviations are displayed in ROSE ILS mode.
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GPS GENERALITIES

The Global Positioning System (GPS) is a radio aid to world wide
navigation which uses signals broadcast by satellites.
The architecture of the system is composed of 3 segments.
INERTIAL SEGMENT
It is composed of a constellation of 24 satellites (21 always available).

CHARACTERISTICS

Time of life : 7.5 years

Mass : 815 Kgs

Boarded Power : 700 watts at the end of life.
Operation frequency : 1515.42 Mhz

Operating clock : 2 cesium and 2 rubidium clocks.

The satellites are dispatched on 6 circular orbits of 4 satellites each.
CONSTELLATION DESCRIPTION

- orbit altitude : 20231 Km

- orbit plan pos. : 550 /equa.

- orbit recurrence : 12 sidereal hour

NOTE: 1 sidereal day equals 23 hours 56 mn 4s and 1/10.
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CIRCULAR ORBITS

ORBIT PLANES
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GPS GENERALITIES (CONT'D)
CONTROL SEGMENT

The control segment is composed of 4 monitor stations and 1 master
control station which pursue the satellites, compute the ephemerides
and clock corrections, and transmit at regular intervals an information
message for the GPS users.

The 4 monitor stations are located at:

- KWAJALEIN
- HAWAII
- ASCENCION ISLAND
- DIEGO GARCIA
The master control station is located at:

- COLORADO SPRINGS.
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GPS GENERALITIES (CONT'D)
USER SEGMENT

The principle of GPS position computation is based on the
measurement of transmission time of the GPS signals broadcast by 4
satellites.
For a boat, only 3 satellites would be enough to obtain its position,
while, for a user on the move, a fourth satellite is necessary to
synchronize the aircraft and satellite clocks.
The user equipment is generally defined by 3 principal functions
which are :

- UHF Reception : antenna, amplification and filtering.

- Signal processing : pseudo distance obtaining.

- Navigation computation : constellation choice, propagation

corrections, positioning and navigation data computation.
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GPS AIRCRAFT ARCHITECTURE
It is possible to find two different GPS aircraft architectures, depending on

whether the GPS is used as a supplemental or primary means of navigation.

HYBRID:
The GPSSU sends the GPS position to the associated ADIRU

which mixes it with the IR position. This hybrid GPIRS
position is sent by the ADIRU to the Flight Management
System (FMS).

AUTONOMOUS:
The GPSSU directly sends the GPS position to the FMS
which directly receives the IR position from the ADIRU.
The GPIRS position is computed by the FMS.
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GPS PRINCIPLE
SUPPLEMENTAL MEANS OF NAVIGATION

The GPS position shall be used in conjunction with the IRS position.

The current navigation modes in priority order are :

IRS / GPS (GPIRS)
IRS / DME / DME
IRS / VOR / DME
IRS ONLY
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GPS PRINCIPLE (CONT'D)
PRIMARY MEANS OF NAVIGATION

As long as the GPS is considered to be the primary means of
navigation, theGPS/FMS posibn can be used as the position
reference without navigation accuracy check.
For that purpose the GPS PRIMARY shall meet certain requirements:

- Navigation accuracy:

- provided data integrity;

- System availability;

- Service continuity;

- Display and annunciation capability

(status, navigation accuracy and warning).

To match these requirements, solutions have been developed.
RAIM (Receiver Autonomous Integrity Monitoring):

The purpose of the RAIM function is to provide an
instantaneous integrity estimation of the computed GPIRS /
GPS position. For that purpose, the GPSSU uses all
satellites that are tracked except those currently declared as
failed.
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gﬁ .k
;

S2
S5
ST
S6
P

At least 4 satellites to compute position
At least 5 satellites to detect a failed satellite
At least 6 satellites to isolate the failed satellite and to continue the navigation.
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GPS PRINCIPLE (CONT'D)
PRAIM (PRedictive Autonomous Integrity Monitoring):

The PRAIM is used to predict the GPS constellation integrity, at a

certain time and position, requested by the user through the
PREDICTIVE GPS MCDU page. The GPS almanac database is used
to predict which satellites will be visible at the requested time and

position. It is possible to manually deselect up to 4 satellites through
the PREDICTIVE GPS MCDU page.
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GPS PRINCIPLE (CONT'D)
AIME (Autonomous Integrity Monitoring Extrapolation):

The AIME function uses the history GPS measurements over the
last 30 minutes to ensure GPIRS integrity (it estimates satellite errors
that occurred during the last 30 mn). AIME updates GPIRS position
every 2.5 mn when the integrity is verified.
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Global Navigation Satellite System (GNSS)

GNSS SLIDING WINDOWS (30 mn) Integrity test (2.5 mn interval)

A -
»

-

\%\H\\M\M\\A\EJM\J e W A N S
TN T T T A e =S N

- | average error = BIAS

\

IPL = Integrity Protection Limit (NM)

«» 2.5 mn interval

Inertial Navigation System (INS)

A NS A
computation

GNSS integrity established = updating of the INS and advancing of sliding windows

GNSS integrity not established = using of BIAS to maintain accuracy and integrity of the basic INS computation.
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GPS INDICATING

There are two categories of GPS information : those permanently needed and
those occasionally used.

PERMANENTLY NEEDED GPS INFORMATION

This information is only displayed if th@PS is fitted with primary
means of navigation capability.

GPS PRIMARY white message.

This message is displayed in all modes (except engine standby mode)
when the GPS becomes primary. This message can be cleared from the
MCDU.

GPS PRIMARY LOST amber message.

This message is displayed in all modes (except engine standby mode)
when the GPS primary availability is lost. However, in function of the
required accuracy and integrity required for the intended operation, the
GPS can be used as an alternate navigation means. The message
displayed on the MCDU can be cleared from the MCDU while the one
displayed on ND stays in view.

An aural alert is generated in case of a non-precision approach.

GPS APP green message.
This message is displayed in all modes (except engine standby mode)
when a GPS approach is selected in the flight plan.
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GPS INDICATING (CONT'D)
OCCASIONALLY NEEDED GPS INFORMATION

PREDICTIVE RAIM (Optional)

Enables prediction of the RAIM computation availability at
destination, from - 15 to +15 mn around the pilot modifiable
ETA (Estimated Time of Arrival) and location.

GPS MONITOR PAGE

The displayed data are:

- GPS position (lat/long)

- True Track

- Figure of merit (meter)

- Ground Speed

- Mode

- Number of satellites tracked
- GPS altitude.

IRS/GPIRS MONITORING

Provides the raw data of the selected IRS, the hybrid
GPIRS position and estimated accuracy.
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MMR COMPONENTS
The Components are 2 ILS antennae, 2 GPS antennae and 2 MMR units.

The ILS system is also connected to :

- Primary Flight Display(PFD) and Navigation Display (ND) for
display.

- Electronic Flight Instrument System (EFIS) control unit for display
control.

- Flight Management Guidance and Envelope Computer (FMGEC) for
auto-tuning.

- Multipurpose Control Display Units (MCDU) for manual tuning.

- Captain and First Officer Radio Management Panels (RMP) for
back-up tuning.

- Audio Control Panels for ILS audio signal.

- Air Data and Inertial Reference Unit for GPIR data.
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EFIS GPS ANTENNAE
CTL PANEL

RMP 2 MMR RECEIVERS IN
AVIONICS COMPARTMENT

PFD ND ND PFD
/ i | ]
w=—==y
88 D. 88\ COMMON GLIDE/SLOPE ANTENNA
) COMMON LOCALIZER ANTENNA
p == q UNDER RADOME
EFIS EFIS
CTL PANEL ] CTL PANEL
MCDU ‘ MCDU

ACP “RMP- ACP
=
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MMR D/O

ILS Function
Auto Tuning
Manual Tuning
FM Switching
Backup Tuning

GPS function
ADIRU
FMGEC
ATT/HDG Switching
Monitoring
Antennae
Indicating
GMC
LGCIU
Users
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The Multi Mode Receiver (MMR) system includes:
- 2 MMR units,
- 1 Glide Slope (G/S) antenna,
- 1 Localizer (LOC) antenna,
- 2 GPS antennae.

ILS FUNCTION

The ILS function is to provide the crew and airborne system users with lateral
(LOC) and vertical (G/S) deviation signals, with respect to the approach ILS
radio beam transmitted by a ground station.

AUTO TUNING

In normal operation each Flight Management Guidance and Envelope
Computer (FMGEC) automatically tunes its ownside Instrument Landing
System (ILS) receiver through its ownside Radio Management Panel (RMP).

MANUAL TUNING

Each Multipurpose Control and Display Unit (MCDU) allows the ownside
ILS receiver to be manually tuned through the own$tWGEC and the
opposite ILS receiver to be tuned through the opposite FMGEC.

FM SWITCHING

If an FMGEC failure occurs, a discrete, generated by the Flight Management
(FM) switching, changes the tuning port of the associated ILS receiver, so
that it can be directly tuned by the opposite FMGEC.

BACK UP TUNING

If both FMGECs fail, each RMP allows itsvnside receer to be directly
tuned.

A discrete inhibits the radionav MCDU page, via the FMGEC.

% The ILS data is exchanged between the RMPs if both are in NAV
o configuration.
S
2
4
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ATT/HDG SWITCHING

GPS FUNCTION In case of failure of ADIRU 1, FMGEC 1 uses ADIRU 3 / GPS 1 data and

FQW4200 GE Metric

The Global Positioning System (GPS) function is a stand-alone satellite
navigation sensor utilizing the course acquisition code ofNA¥STAR

GPS satellites.

The GPS primary futon is to track the R.F. signal received from the
antenna, determine the signal code phase and carrier phase, compute the
antenna position and output the navigation data to the three ADIRUs.

The GPS has twelve channels, each capable of tracking NAVSTAR GPS
satellite signals.

ADIRU

In normal operation, the GPS 1 data is used by ADIRU 1 and 3; the GPS 2
data by ADIRU 2.

In order to reduce GPS initialization time, ADIRU1 and 2 respectively
send data to GPS 1 and 2 (IR position, Altitude, Date, UTC).

FMGEC

The Inertial Reference portions of ADIRU 1 and 2 respectively provide Flight
Management Guidance and Envelope Computer (FMGEC) 1 and 2 with pure
inertial reference data, hybrid GP inertial reference data used by the FMGEC
for position fixing purposes and pu@PS data which is displayed on
MCDU; in this case the ADIRU operates as a relay.

In case of failure of one GPS: the two ADIRUs automatically select the only
operative GPS to compute hybrid GPIR data.

in case of failure of ADIRU 2 , FMGEC 2 uses ADIRU 3 / GPS 2 data.
The primary source of ADIRU 3 beif@PS 1, it is necessary to select the
secondary input part of ADIRU 3 (GPS2) by means of the SWITCHING
ATT/HDG selector switch to preserve side 1 /side 2 segregation
(GPS1/ADIRU1/FMGEC1 and GPS2/ADIRU3/FMGEC2 architecture).

MONITORING
The GPSs are monitored by the three ADIRUs using the status word send by
each GPS and the BITE of the inertial reference portion.
In case of GPS failure, the NAVGPS 1(2) FAULT message is displayed on
the lower part of the Engine/Warning Display (EWD).
This message is accompanied by :

- activation of the MASTER CAUTION lights on the glareshield,

- aural warning: Single Chime (SC).
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ANTENNAE CMC

The Glide Slope (G/S) and Localizer (LOC) antennae are common to both
receivers. Each antenna has two independent connectors, used for feeding the
two ILS receivers.

The G/S antenna operates in the 329-335 Mhz range.

The LOC antenna operates in the 108-112 Mhz range.

The GPS antenna is an L-band active antenna. LGCI
The GPS antenna is designed to operate at 1575.42 Mhz with a right hand
circular polarization and to provide an omnidirectional radiation pattern.

INDICATING

The ILS 1 data is sent to the Captain Primary Flight Display (PFD) and First
Officer Navigation Display (ND), while the ILS 2 data is sent to the F/O PFD
and CAPT ND.

The ILS data is sent through the Display Management Compi&i€).
The ILS audio signal is processed by the receivers and sent to the Audio
Management Unit (AMU) and can be heard by the crew.

The GPS data is displayed on the GPS Monitor Page of the MCDU through
the FMGEC and operational messages may be displayed on the NDs.

The data displayed on MCDU is:
- GPS position (Lat/Long),
- true track,
- figure of merit (in meters),
- ground speed,
- mode,
- GPS altitude,
- number of satellites tracked.

34 NAVIGATION

The BITE of theMMR is connected to the Central Maintenance Computer
(CMC).

The units tested are the MMR units, antennae and coaxial cable.

The tests are only available on ground.

U

Each Landing Gear Control Interface Unit (LGCIU) sends discrete signals to
the associated MMR unit.

This Ground/Flight information is used by the receiver BITE module to count
the flight legs.

USERS

The MMR data is send to the FMGEC for aircraft guidance during take off,
approach and landing phases.

The MMR data is send to the Electronic Centralized Aircraft Monitoring
(ECAM) via the Flight Warning Computers (FWC).

The MMR1 data is sent to the (Enhanced) Ground Proximity Warning
System ((E)GPWS).
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MMR INDICATIONS ON PFD AND ND

ILS Indications on PFD
LS Pushbutton
ILS Characteristics
Vertical Deviation
Lateral Deviation
Flags

ILS Indications on ND
Data Display
ILS Characteristics
Vertical Deviation
Lateral Deviation
Flags

GPS Indications on ND
GPS Approach
GPS Primary
GPS Primary lost
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ILS INDICATIONS ON PFD

Instrument Landing System (ILS).
Primary Flight Display (PFD).
Distance Measuring Equipment (DME).

LS PUSHBUTTON
LANDING SYSTEM (LS) PUSHBUTTON

‘ FD H LS ”

The ILS data is displayed on the PFD if the Landing System pushbutton is

34 NAVIGATION

ILS CHARACTERISTICS
CONDITIONS OF DISPLAY

Identification (1+2+3)

Frequency (1+2)
AB DME Distance (4)

109.9
4,7 NM

—
1

LOCALIZER FUNCTION VALID
GLIDE/SLOPE FUNCTION VALID
ILS IDENTIFICATION SIGNALS VALID
ILS-DME DISTANCE AVAILABLE

A O N
1 1

switched on on the Electronic Flight Instrument System (EFIS) control panel.

The ILS characteristics are displayed in magenta in the bottom left corner of
the PFD.

The ILS identification is displayed after decoding by the ILS receiver.
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VERTICAL DEVIATION LATERAL DEVIATION

CONDITIONS OF DISPLAY

Deviation out of range

N\ VERTICAL INDEX
NOT SHOWN IF
NON COMPUTED

-

CONDITIONS OF DISPLAY

o \
o _— o
VERTICAL DATA P = = — —
SCALE < |mem - - T T .
S \ / / T T T TN N
/ /o P \
= GLIDE/SLOPE \ \ | Dol S \ \
J REFERENCE N Tpe sy y
N ~
777777777 AN T - —— ~
DDM : Difference in Depth of Modulation. - - ——

The vertical deviation is associated with the Glide/Slope beam reception.
The vertical scale and the vertical index flash when the deviation is excessive.

When the deviation is out of range the vertical index is against one stop and
only its outer half remains in view.

The lateral deviation is associated with the Localizer beam reception.
The lateral scale and the lateral index flash when the deviation is excessive.

When the deviation is out of range the lateral index is against one stop and
only its outer half remains in view.
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FLAGS

34 NAVIGATION

CONDITIONS OF DISPLAY

GLIDE/SLOPE
G/S SYMBOL FLASHES FOR

180 -

160 —

140{

120 %

ILS
4. 7NM

9 SECONDS THEN STEADY.
" SPEED | G/S | HDG | CAT 1 THE ILS CHARACTERISTICS G/s
LOC 1ED2 ARE REPLACED BY A FLAG
DH200 | A/THR ILS
4000 4.7 NM
ST I LOCALIZER
20—20 1 L LOC SYMBOL FLASHES FOR
— 51 T 9 SECONDS THEN STEADY,
10— 20
- i THE ILS CHARACTERISTICS
Iy I L ARE REPLACED BY A FLAG.
. - | ] =
— -7 ILS
410 1 [
When a failure occurs, a corresponding flag is shown in red.
loC  _ onNH1013
RN
19 20 21122 23
]
©)
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ILS INDICATIONS ON ND ILS CHARACTERISTICS

Navigation Display (ND). CONDITIONS OF DISPLAY
DATA DISPLAY ILS receiver (1) Frequency (4)
LANDING SYSTEM (LS) PUSHBUTTON ILS2 109.9
CRS 215°
= ABC. ILS course (2)
G5310 TAS320 - ROSE-NAV MODE Identification (3)
/ ROSE NAV

VOR ARC 1 - BEARING IS VALID
KLS @PLAN 2 - COURSE RECEIVED IS VALID
ILS IDENTIFICATION SIGNAL IS VALID

= 4 - ILS FREQUENCY SIGNAL IS VALID

Shown only if LS
Jp pushbutton is selected

m
Z
0]

w

NON COMPUTED DATA

%%:3%2 TAS330 ARC MODE RED\ILS2 ~_~MAGENTA
/ o 1 ROSE NAV WHITE —— CRS218" 1\

\34 ><35

33

ZIOR ARC Identification is removed.
LS PLAN
I | ENG

In ROSE-LS mode, the ILS characteristics are displayed in magenta, in the
top right corner of the ND.

All the indications are displayed in ROSE-LS mode while only the ILS The ILS identification is displayed after decoding by the ILS receiver.
dagger course is displayed in ARC or NAV mode if the Landing System
pushbutton is selected.
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GS 145 TAS 150
160/15

ILS2 109.9

CRS 215
o o . ABC

N

ADF1 T O VOR2
CDB c BCD M
e 34 NM
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g
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VERTICAL DEVIATION LATERAL DEVIATION

CONDITIONS OF DISPLAY CONDITIONS OF DISPLAY
Deviation out of range ILS COURSE ————
-In autotuning : is S LATERAL INDEX
e /N VERTICAL INDEX automatically -Not shown if
‘ NOT SHOWN IF selected. _ non computed
o NON COMPUTED -ln manual tuning : data.
= DATA has to be -Vertical if ILS
VERTICAL S selected by the course or
SCALE — pilot. heading is
S \ invalid.
£ o GLIDE/SLOPE
J REFERENCE LATERAL SCALE
””””” . 0.155 DDM
DDM : Difference in Depth of Modulation.
. . .,  EXCESSIVE
The vertical deviation is associated with the Glide/Slope beam reception. DEVIATION
The vertical scale and the vertical index flash when the deviation is excessive. / . .
LOCALIZER DDM : Dlﬁerence_ in
When the deviation is out of range the vertical index is against one stop and reference Depth of Modulation

only its outer half remains in view.

The lateral deviation is associated with the Localizer beam reception.
The lateral scale and the lateral index flash if the deviation is excessive.

The lateral index, corresponding to the center part of the ILS course dagger,
can move on the deviation scale and gives the Localizer deviation.
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FLAGS

L GS 145 TAS 150 21 ILS2 x x x x 4

160/15 } CRS x x x

O/
=
o

34 NAVIGATION

CONDITIONS OF DISPLAY

ILS2 xxxX

GLIDE/SLOPE CRSxx x

G/S SYMBOL FLASHES FOR
9 SECONDS THEN STEADY. G

THE ILS CHARACTERISTICS /
ARE REPLACED BY A FLAG. S

LOCALIZER

LOC SYMBOL FLASHES FOR ' ILS2 Xxxx
9 SECONDS THEN STEADY CRS xxX

THE ILS CHARACTERISTICS
ARE REPLACED BY A FLAG.

LOC

|
In ROSE-LS mode, when a failure occurs, a corresponding flag is displayed
in red.
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GPS INDICATIONS ON ND

This information is only displayed if th@PS is fitted with primary
means of navigation.

GPS APP green message.
This message is displayed in all modes (except engine standby mode)
when a GPS approach is selected in the flight plan.

GPS PRIMARY white message.

This message is displayed in all modes (except engine standby mode)
when the GPS becomes primary. This message can be cleared from the
MCDU.

GPS PRIMARY LOST amber message.

This message is displayed in all modes (except engine standby mode)
when the GPS primary availability is lost. However, depending on the
accuracy and integrity required for the intended operation, the GPS
can be used as an alternate navigation means. This message cannot be
cleared from the MCDU.
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GPS APP Green message
v v
PS APP N
GS 145 TAS 150 G 21 ILS2 X X X X GS 145 TAS 150 GP% 1APP ILS2 X X X X
160/ 15 CRS X X X 160/ 15 CRS x X x

G G
W w
e <o { e ‘o {
- -
Qo g < L g
ADF1 \ VOR2 ﬁ ADF1 T T o voRe {T
cDB c BCD M CcDB - BCD M
34 NM NM
o \_ | GPS PRIMARY | s S \ | GPS PRIMARY LOST| R
A ® ® A ®

-~ White — GPS PRIMARY STATUS MESSAGES—— Amber—__|
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MMR COMPONENTS

MMR Units 1/2
Glide/Slope Antenna
Localizer Antenna
GPS Antennae 1/2
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ILs1 || || ILs2 ILS1 || |[ ] ILS2
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GPWS FWC 1 CMC 1 jﬁ CMC 2 FWC 2
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‘| [ FMGEC 3 MCDUs -] FMGEC2 11/ X1 UNIT
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MMR UNITS 1/2
FIN : 40RT1, 40RT2

ZONE : 120, 120
COMPONENT DESCRIPTION
The face of the receiver is fitted with a handle, two lugs, a test P/B and
three LEDs.
The back is equipped with one ARINC 600 size one connector which
includes three plugs :
- Top Plug (TP) :
Connection with the GPS antenna.
- Middle Plug (MP) :
Service interconnection.

- Bottom Plug (BP) :

Connection with the power supply circuit (115vac-400Hz), and
the LOC and G/S coaxial interconnections.

IN SITU TEST
The front panel test can be activated by pressing the TEST P/B on the
face of the receiver.
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GLIDE/SLOPE ANTENNA
FIN : 4RT

ZONE : 120

COMPONENT DESCRIPTION
The Glide/Slope antenna is an airborne antenna used to receive G/S

signals in the 329-335 MHz range.
This antenna has two independent RF connectors used to feed two

independent ILS receivers.
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LOCALIZER ANTENNA
FIN : 3RT

ZONE : 110

COMPONENT DESCRIPTION
The Localizer antenna is an airbone antenna used to receive LOC
signals in the 108-112 MHz range.
It is a folded half-loop type driven by capacitive coupling.
This antenna has two independent RF connectors used to feed two
independent ILS receivers.
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COMPONENT
LOCATION 4
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GPS ANTENNAE 1/2
FIN/ZONE :

FIN : MMR1 - 43RT1
MMR2 - 43RT2

ZONE : MMR1 - 210
MMR2 - 210

COMPONENT DESCRIPTION

This antenna is low profile type mounted on top of the fuselage at the

centerline.

It is an active antenna designed to operate at 1575,42 Mhz.
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PRINCIPLE

The Radio Altimeter (RA) System determines the height of the aircraft above
the terrain during initial climb, approach and landing phases.

The principle of the radio altimeter is to transmit a frequency modulated
signal, from the aircraft to the ground, and to receive the ground reflected
signal after a certain delay.

The time between the transmission and the reception of the RA signal is
proportional to the A/C height.
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COMPONENTS

The components are two transceivers, two transmission antennae and two
reception antennae.

The RA system is also connected to the Primary Flight Display (PFD) for
display.
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INDICATING

The aircraft height data is shown on the Primary Flight Display for heights
less than or equal to 2500 ft.

The altitude is also shown by two indications.
The first on the sphere, the second on the altitude scale.
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ANTENNAE USERS

The transmission and reception Antennae are identical.

The frequency range that is used from 4200 Mhz to 4400 Mhz.
The operating range of the antenna is limited to +30° or -30° for aircraft roll
and pitch attitude.

LGCIU

The Landing Gear Control Interface Unit (LGCIU) provides the flight/ground
information which is used by the receiver BITE module to count the flight
legs.

INDICATING CMC

In normal operation, system 1 provides the height data, up to 2500 feet, for
the Captain Primary Flight Display (PFD), and system 2 for the First Officer
PFD, through Display Management Computers (DMC) 1 and 2.

When a failure of one transceiver occurs, the DMC automatically switch over
to the other transceiver.

The Radio Altimeter (RA) information is sent to the Ground Proximity
Warning Computer (GPWS) for different warnings, to the Flight
Management Guidance and Envelope CompyEMGEC) for processing
data, to the Flight Warning Computers (FWC) for call out indications and
warnings, and to the Flight Control Primary Computers (FCPC) for
integration into various flight parameters.
OPTION:
To the Traffic Advoidance System (TCAS) for, in the 0 to 2500
ft range, triggering of inhibit orders and for the system sensitivity,
and to the Weather Radar Transceivers (WXR) for automatic
activation of the windshear function if it is activated.

The Multipurpose Control and Display Units (MCDU) allow the systems to
be tested via the Central Maintenance Computer (CMC).
The tests are only available on ground.

Some tests are inhibited on ground by signals coming from the Engine
Interface and Vibration Monitoring Unit (EIVMU) when the associated
engine is operating.

FAN
Each transceiver is cooled by an associated fan.
The fan is installed under the transceiver and receives its power (115 VAC)
from the transceiver.
5
=
w
O
8
g
2
4
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Decision Height

Radio Altitude
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DECISION HEIGHT RADIO ALTITUDE
SELECTED DH CONDITIONS OF DISPLAY
DIGIT DH SELECTED NOT SELECTED
COLOR
DHQOO RA > DH+100ft RA > 400ft

GREEN | and RA < 25001t and RA < 2500ft

AMBER MESSAGE AMBER | RA <= DH+100ft RA <= 400ft

The indication accuracy is
in function of the height.

10 10

DH HEIGHT | INCREMENTS

200 S v

\ 10— 10 / - 10ft ]

When the radio altitude 410 B =
reaches the DH. - =

=

After the selection made by the pilot on the Muldtipose Control Display

Unit (MCDU), the Decision Height (DH) data is displayed in the fourth

column of the Flight Mode Annunciator (FMA) if the Radio Altimeters (RA)

are not faulty.
The radio height is displayed at the bottom of the attitude sphere for heights
less than 2500 feet.
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RISING RUNWAY INDICATING
MOVING LOWER LIMIT

34 NAVIGATION

AUTOMATIC CALL OUT
CALL OUT CONDITION The altitude call out corresponds

to predetermined thresholds:

K = ) TRESHOLD IN FT CALL OUT
" o 400 FOUR HUNDRED
130 0 300 THREE HUNDRED
200 TWO HUNDRED
. . 100 ONE HUNDRED
Final phase Final phase On ground 50 FIFTY
of approach of approach below 150ft 40 FORTY
30 THIRTY
In the final phase of an approach, below 150 feet, the white lower limit of the 20 TWENTY
, , : ; L 10 TEN
attitude sphere moves up as the aircraft approaches the ground. Below 400 feet, the radio a]ntud:_a I 5 FIVE
announced by a synthetic voice, pH + 100 HUNDRED ABOVE
. . - . L [ i DH MINIMUM
The distance between the moving lower limit and the horizon line is ?:%rr]r?ratti? by the Flight Warnlnqpin roaramminas allow selection
proportional to the aircraft height (accuracy 5ft/mm). puter. prog 9

ANALOG INDICATION

RED RIBBON INDICATION

4000

15

13@ -----
0

10
e

QNH 1013

Aircraft radio
altitude.

of the call outs.

If the time between two consecutive predetermined call outs exceeds 11
seconds above 50ft and 4 seconds below 50ft the present altitude is repeated
at regular interval of 4 seconds.

FLAG
RA FLAG DISPLAY

\ 10—10 / SLAT/FLAP IIEIANDLE

RA OuT OF 0

The message flashes during
9 seconds then is steady.

If both Radio Altimeters fail and the aircraft altitude is below the transition
altitude, a red RA flag is shown in place of the radio height information.

Independently of slat/flap position, with failure of both Radio Altimeters, the
red ribbon indication disappears and the lower limit remains at its position.

When the height is less than 570 feet, a red ribbon is displayed on the altitude

scale.
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RA COMPONENTS

Radio Altimeter 1/2
FAN 1/2
RA 1/2 Reception/Transmission Antennae
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RADIO ALTIMETER 1/2
FIN : 1SA1, 1SA2

ZONE : 152, 152

COMPONENT DESCRIPTION
The face of the transceiver is fitted with a handle, two lugs, a test P/B,
four LEDs and a test set connector.
The back is equipped with one ARINC 600 size two connector which
includes three plugs :

- Top Plug (TP) :

Connection with the automatic test circuit and reception
coaxial.

- Middle Plug (MP) :

Connection with the service interconnection and transmission
coaxial.

- Bottom Plug (BP) :
Connection with the power supply circuit (115vac-400Hz).

IN SITU TEST
The front panel test can be activated by pressing the TEST P/B on the
face of the transceiver. EIVMUL and EIVMUZ2 (Engine Interface and
Vibration Unit) send discrete signals to inhibit this test when the
aircraft engine is operating.
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TEST CONN
© ANT FAIL
COMPONENT © IND FAIL
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Jloeoll
)
REMOVAL y =
INSTALLATION o - _
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FACE ~ BACK
RA TRANSCEIVER

STATUS OF SYSTEM DURING THE TEST
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© IND FAIL ( Red ) INDICATOR MALFUNCTION
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FAN 1/2
FIN : 3SA1, 3SA2

ZONE : 152, 152

COMPONENT DESCRIPTION
The six-blade fan is integral with a removal base plate attached under
the transceiver mount. It is contained in a square aluminium alloy case.
It is supplied with 115VAC through the electrical circuit of the
associated transceiver.
Parasites are suppressed by a capacitor mounted on the fan.
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RA1/2 RECEPTION/TRANSMISSION ANTENNAE

FIN :
Reception : 5SA1, 5SA2
Transmission : 6SA1, 6SA2
ZONE : 150

COMPONENT DESCRIPTION
The transmission and reception antennae are identical. Each antenna is
supplied through a coaxial connector linked to the transceiver. The
operating range of the antenna according to the attitude of the aircraft
is limited to +/- 30° for roll and pitch angles.
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PRINCIPLE

The Ground Proximity Warning System (GPWS) generates aural and visual

warnings if the aircraft adopts a potentially hazardous configuration because

of ground proximity.

The GPWS is connected to various systems (radio altimeter system,

instrument landing system...). It processes their navigation data and generates
alarms.

If the EGPWS ("ENHANCED" functions + GPWS = EGPWS) is built over
the GPWS and if the ENHANCED functions are activated, the following
ENHANCED features complete the basic GPWS modes:
- Terrain Clearance Floor (TCF): Increases the terrain clearance
envelope around the airport runway.
- Terrain Awareness alerting and Display (TAD): Incorporation of a
terrain database to predict conflict between flight path and terrain and
to display the conflicting terrain.
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"ENHANCED" FUNCTIONS
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COMPONENTS

The components are a Ground Proximity Warning Computer, or an Enhanced
Ground Proximity Warning Computer, an appropriate control panel, two
warning lights and, if the Enhanced functions are activated, two TERRAIN
ON ND mode pushbutton switches.
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GROUND PROXIMITY WARNING (OR ENHANCED
GROUND PROXIMITY WARNING) COMPUTER
IN AVIONIC COMPARTMENT

TERR ON ND

GPWS
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WITH ENHANCED FUNCTION (IF ACTIVATED) FUNCTIONS
IF ACTIVATED
GPWS a5  ruap ( )
TERR SYS MODE MODE
g GPWS/G/S FAULT FAULT o 0 O O
4 CAPT AND F/O P/B SWITCHES |OFF | [OFF | loFfF | | | [OFF |
g
e
GPWS PANEL
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INDICATING

The GPWS generates visual warnings through associated lights and synthetic

voice warnings through the loudspeakers.
The "ENHANCED" functions, if activated, allow the terrain hazards to be

displayed on the Navigation Displays (NDs).
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GPWS

CAPT/ F/O

CAPT / F/O LOUDSPEAKER

WARNING
CRITERIA
(RED)

GS394TAS 388
249/16

7 0 1

VOR1 — 2R GAIl
CGCM RGN
120 NM GPSPRIMARY

LMG/004°
93 NM
18:35

TERRAIN PICTURE

34 NAVIGATION

TERRAIN ALTITUDE
SUFFICIENTLY
BELOW THE A/C
(GREEN)

CAUTION
CRITERIA

(YELLOW)

CYAN MESSAGE
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STUDENT NOTES
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(E)GPWS MODES

Warning Modes
Mode 1
Mode 2
Mode 3
Mode 4
Mode 5

Terrain Awarness And Display (Enhanced Mode)

Terrain Clearance Floor (Enhanced Mode)
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WARNING MODES

The digital and discrete data inputs are used in different combinations to
monitor aircraft vertical path.

If the warning envelope is penetrated, visual and aural warnings are
generated.

The aural messages are broadcast and visual warnings are indicated by the
Ground Proximity Warning System (GPWS) lights.
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GPWS
SYS G/S MODE FLAP MODE
CAPT G/S [ OFF | [ OFF | [ OFF | G/S o
, GPWS CONTROL PANEL ,
r j CAPT GPWS G/S GPWS F/O GPWS G/S r \
G/S FLAP
| PUSHBUTTON = N (&S FAR PUSHBUTTON |
| FAULT FAULT o o o © |
\ ( OFF OFF OFF K ’
LOUDSPEAKER EGPWS CONTROL PANEL LOUDSPEAKER

- WARNING MODES -

MODE 1: EXCESSIVE RATE OF DESCENT.
MODE 2: EXCESSIVE CLOSURE RATE WITH TERRAIN.

MODE 3: DESCENT AFTER TAKE OFF AND MINIMUM
TERRAIN CLEARANCE.

MODE 4: UNSAFE TERRAIN CLEARANCE.
MODE 5: DESCENT BELOW GLIDE/SLOPE.
TERRAIN AWARNESS AND DISPLAY (TAD) (ENHANCED MODE).

TERRAIN CLEARANCE FLOOR (TCF) (ENHANCED MODE).
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MODE 1

Mode 1 provides an alert warning for high descent rate into terrain and for
rapidly increasing sink rates near the runway when landing.

These alerts will continue until the boundary penetration is corrected.
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RADIO
HEIGHT
(FEET)

2500

2000 -

1600 |-

1000 |-

500

2450FT

10ft
1000 2000 3000 4000 5000 6000 7000

ALTITUDE RATE (FPM)

WARNINGS MODE 1

GPWS

G/S

GPWS
G/S

EXCESSIVEE RATE OF
DESCENT

@

SINK RATE @

34 NAVIGATION

WARNING INHIBITIONS

ON THE ECAM CTL PNL,
INHIBITS AURAL WARNING.

ON THE GPWS CTL PNL, INHIBITS
VISUAL AND AURAL WARNINGS.
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MODE 2

Mode 2 provides a warning based on the radio height and on how rapidly the
radio height decreases.

Mode 2B requires the FLAPS to be in landing configuration or the aircraft to
be in Glide/Slope beam within +/- 2 dots of deviation during an ILS
approach.

After leaving the warning area, the repeated TERRAIN message will persist
until an increase of baro altitude of 300 Ft is obtained.

34 NAVIGATION

DATE : MAR 1999 Page 354
For Training Purposes Only
Issued By SPL/GK March 2006

F34GC04



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

RADIO
HEIGHT
(FEET)

2500 -

2450ft (>310kts)

MODE | FLAPS CONFIG. |

2000 | | 2A | NOT LANDING

2B EXPANDED
1500 | 1650t (<220Kts) WARNING AREA
1000 |
789ft
500 | ‘
200ft FLAPS DOWN_LOWER CUT MAAM-
0 1

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

CLOSURE RATE (FPM)

34 NAVIGATION

WARNING INHIBITIONS

RADIO
HEIGHT
(FEET)

600+

500/ [MODE 2B INHIBIT]

400 -
300

200 —
100
o |

\FLAP DOWN LOWER CUT

| |
\ 400 500 600 700 800 900 1000 2800

ALTITUDE RATE (DESCENT) (FPM)

600FT
EMER | | ON THE ECAM CTL PNL,
CANC| | INHIBITS AURAL WARNING.
SYS
FAULT| ON THE GPWS CTL PNL, INHIBITS
| | OFF || VISUAL AND AURAL WARNINGS.
WARNINGS MODE 2
GPWS EXCESSIVEE TERRAIN GPWS
G/S CLOSURE RATE. G/S

@ RRAIN
OOP PULL UP
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MODE 3
Mode 3 provides a warning for excessive altitude loss after take-off.
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RADIO
HEIGHT
(FEET)

1500 —

T

1000

500

5ft

1500ft

‘143ft

34 NAVIGATION

10ft

‘ Il Il I Il Il Il L Il Il i Il i Il L Il
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

GPWS
G/S

BARO ALTITUDE LOSS (FEET)

WARNINGS MODE 3

ALTITUDE LOSS AFTER
TAKE-OFF.

GPWS
G/S

DON'T SINK

O
| o o

SYS

WARNING INHIBITIONS

FAULT
OFF

ON THE ECAM CTL PNL,
INHIBITS AURAL WARNING.

ON THE GPWS CTL PNL, INHIBITS
VISUAL AND AURAL WARNINGS.
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MODE 4

Mode 4 generates three types of voice warning based on the radio height,
computed airspeed, and aircraft configuration.

The TOO LOW GEAR message warning has priority over the two other
messages.
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1000 1000FT
RADIO « 00
HEIGHT | 600 ==
(FEET) | 500 FLAPS IN
400
250
0 N\ 30FT = =
140 160 180 200 220 240 260 280
AIRSPEED (KNOTS) WARNING INHIBITIONS
EMER || ON THE ECAM CTL PNL,
WARNINGS MODE 4 CANC| | INHIBITS AURAL WARNING.
GPWS|  UNSAFE TERRAIN GPWS SYS
G/S CLEARANCE G/S FAULT|  ON THE GPWS CTL PNL, INHIBITS
— —— VISUAL AND AURAL WARNINGS.
Q " TOO LOW GEAR | Q o MODE
__TOO LOW TERRAIN | ON THE GPWS CTL PNL, INHIBITS
= ]
m TOO LOW FLAPS ° °! THE AURAL 'TOO LOW FLAP’ AND
g OFF|| VISUAL WARNINGS.
5
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MODE 5

Mode 5 provides two levels of warning when the aircraft flight path descends
below the Glide/Slope beam during ILS approaches.
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1000 - 1000

rabio_ | %% |
I(-IFIIEEIS_II:;T 500 | SOFT GLIDE SLOPE S .

400 |-

300

200 -
150 150 —

0 1 2 3 4 WARNING INHIBITIONS
GLIDE/SLOPE DEVIATION BELOW BEAM (DOTS)

’ EMER ‘ ON THE ECAM CTL PNL,
CANC  INHIBITS AURAL WARNING.
WARNINGS MODE 5 SYS
CPWS DESCENT BELOW ~ |GPWS FAULT| ON THE GPWS CTL PNL, INHIBITS
G/S GLIDE SLOPE. G/S VISUAL AND AURAL WARNINGS.
@ Q G/S MODE
GLIDE SLOPE o ©| ON THE GPWS CTL PNL, INHIBITS
. GLIDE SLOPE * | OFF | THE AURAL AND VISUAL WARNINGS.
* The volume of the message is increased.
GPws| ON THE FLIGHT CONTROL UNIT,
INHIBITS THE AURAL AND VISUAL
G/S|| WARNINGS.
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TERRAIN AWARNESS AND DISPLAY (TAD) (ENHANCED

MODE)

When a terrain threat forward of the aircraft path is detected, with respect to
the aircraft position and the local terrain database, caution and warning alerts
are triggered.

When the envelope boundaries are met, the following alerts are generated:
- Terrain Caution Alert: "TERRAIN AHEAD" (JAA),
"CAUTION TERRAIN" (FAA).
- Terrain Warning Alert: "TERRAIN AHEAD, PULL UP" (JAA),
"TERRAIN, TERRAIN, PULL UP" (FAA).

These alerts are completed by a terrain image on the NDs:
- Red area for warnings.
- Yellow area for cautions.
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FLIGHT PATH

R \\\AEEEE (FPA)
CAUTION
TERRAIN ‘ \
FLOOR | ALERT <
|
‘ WARNING ALERT
\ AREA
ENVELOPE BOUNDARIES
TAD WARNING INHIBITIONS
GPWS GPWS ON THE ECAM CTL PNL
TERRAIN CAUTION ALERT EMER z
TERRAIN WARNING ALERT CANC‘ INHIBITS AURAL WARNING.
TAD JAA TERR
—~ S e LT s Tl
TERRAIN AHEAD Q SU v GS.
" [ TERRAIN AHEAD, PULL UP|
TAD FAA
§ <:::> | CAUTION TERRAIN, CAUTION TERRAIN | <:::>
g ~ [ TERRAIN, TERRAIN, PULL UP|
5
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The Terrain Awarness Alerting and Display (TAD) function displays the
background terrain and terrain alerts, forward of the aircraft, in the ROSE and
ARC modes on navigation displays.

BACKGROUND DISPLAY

The background terrain display is depicted as variable density dot patterns in
green, yellow or red depending on how close the terrain is relative to the
aircraft altitude.

Note: terrain is not shown if more than 2000 ft below the aircraft altitude and
if the terrain elevation is within 400 ft of the runway elevation nearest the
aircraft.

34 NAVIGATION

DATE : MAR 1999 Page 364
For Training Purposes Only
Issued By SPL/GK March 2006

F34GC04



% AIRBUS

Training & Flight Operations Support and Services A330-200 TECHNICAL TRAINING MANUAL

MECHANICS / ELECTRICS & AVIONICS COURSE 34 NAVIGATION

FQW4200 GE Metric

7
/24

MEDIUM DENSITY

YELLOW

COLOR THREAT
GS 394 TAS 388 LMG/004° HIGH DENSITY RED TERRAIN > 2000 ft ABOVE A/C ALTITUDE
249/16 0 1 93 NM
7 24 3 2 18:35 HIGH DENSITY YELLOW 1000 ft < TERRAIN < 2000 ft ABOVE A/C ALT.
33

TERRAIN THAT IS 500 ft (250 ft GEAR DOWN)

BELOW TO 1000 ft ABOVE AIRCRAFT ALTITUDE

MEDIUM DENSITY

GREEN

TERRAIN THAT IS 500 ft (250 ft GEAR DOUWN)

BELOW TO 1000 ft BELOW A/C ALTITUDE

LIGHT DENSITY

TERRAIN THAT IS 1000 TO 2000 ft

TERR
GREEN BELOW A/C ALTITUDE
VOR1
CGC M cps Ty BLACK NO CLOSE TERRAIN
120 NM
J LIGHT DENSITY MAGENTA | UNKNOWN TERRAIN

BACKGROUND DISPLAY

HIGH DENSITY RED AREA

[::::] HIGH DENSITY YELLOW AREA

MEDIUM DENSITY GREEN AREA

CYAN
MESSAGE
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Depending on the conditions of terrain alert, the background image is
enhanced to highlight the terrain threats by coloring them in solid yellow for
the terrain caution alert and in solid red for the terrain warning alert.
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GS 394 TAS 388 LMG/004"° GS 394 TAS 388 LMG/004°
249/16 0 1 93 NM 249/16 0 1 93 NM
35 2 18:35

35 2 18:35
T S

/%. /7
' 2Znm AMBER RED
2'30 MESSAGE MESSAGE
VOR1
CGC M CGC M
3 NM GPS PRIMARY 3 NM GPS PRIMARY
® ® ® ®
TERRAIN CAUTION ALERT (60 S FROM IMPACT)= TERRAIN WARNING ALERT (30 S FROM IMPACT)=
"TERRAIN AHEAD" AUDIO ALERT (REPEATED AFTER "TERRAIN AHEAD PULL UP"™ AUDIO ALERT (REPEATED
7 S IF STILL IN THE CAUTION ENVELOPE) CONTINUOUSLY WHILE IN THE WARNING ENVELOPE)
+ GPWS RED WARNING + GPWS RED WARNING
+ AMBER TERR AHEAD MESSAGE ON ND. + RED TERR AHEAD MESSAGE ON ND.
- RED AREA
% - YELLOW AREA - YELLOW AREA
=
w
g HIGH DENSITY YELLOW AREA HIGH DENSITY YELLOW AREA
N
=
=
(%4 MEDIUM DENSITY YELLOW MEDIUM DENSITY YELLOW
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TERRAIN CLEARANCE FLOOR (TCF) (ENHANCED MODE)

The Terrain Clearance Floor is an increasing terrain clearance enveloppe
around the airport runway to provide protection against Controlled Flight Into
Terrain (CFIT).

The TCF alert function complements the existing Mode 4. When TCF alert
envelope is penetrated "TOO LOW TERRAIN" is broadcast.

It is based on current aircraft position, nearest runway center point position
and Radio Altitude.
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TCF ALERT ENVELOPE

500ft AGL

!
T5NM H SN

TCF ALERT ENVELOPE
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U yopeac GPMS gy onue com cri e
G/S!|| CUNSAFE TERRAIN CLEARANCE) |[G/S Lol -
U — — TERR
2 ON THE GPWS CTL PNL, INHIBITS
: A TOO LOW TERRAIN A FAULTI VISUAL AND AURAL WARNINGS.
S
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STUDENT NOTES:
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(E)YGPWS D/O

Data Inputs
Visual Warnings
Aural Warnings
GPWS Control
MCDU Control
Other Outputs
FWC

LGCIU

CMC

Enhanced GPWS
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Ground Proximity Warning System (GPWS). GPWS CONTROL

Different pushbuttons allow the crew to control the actions of the GPWS.

DATA INPUTS
The Ground Proximity Warning Computer (GPWC) receives ARINC 429 When pressed in, the SYS P/B inhibits all the GPWS warnings, the G/S P/B
data inputs from other systems. inhibits the Glide/Slope mode and the FLAP P/B inhibits flap abnormal
condition input and generates the 'GPWS FLAP MODE OFF ECAM
message.
VISUAL WARNINGS g
Different light warnings enable system failures on hazardous flight When pressed in, the CAPT or F/O GPWS G/S P/B cancels the G/S mode or
configurations to be detected. initiates the test sequence.

Three discretes control the warning legends : MCDU CONTROL

- one for red GPWS legends, for ground proximity warning (mode 1 To avoid nuisance warnings during approach, the GPWC needs to know at
to 4), which flap position the crew intends to land.
- one for amber G/S legends, for Glide/Slope advisory alert (mode 5),
- one monitor output for the amber FAULT legend and the 'GPWS If the FLAP 3 position is selected from one MCDU, the FMGEC 1 or 2
FAULT' ECAM message via the System Data Acquisition activates a relay which selects the ground signal from the Slat and Flap
Concentrator (SDAC). Control Computer (SFCC) 1.

AURAL WARNINGS OTHER OUTPUTS

The cockpit loudspeakers use the audio output via the Audio Management Different output signals are sent from GPWC to other systems.

Unit (AMU) for transmission of aural warning messages.
One bus output is used by the Aircraft Condition Monitoring System (ACMS)

The GPWC receives a discrete signal from the ECAM control panel which through the Data Management Unit (DMU) if these options are installed.

allows the crew to suppress the audio transmission.
One discrete output is used for the Digital Flight Data Recorder (DFDR) via

the Flight Warning Computers (FWC) 1 and 2.

Two discrete outputs are used to inhibit TCAS (if fitted) and automatic call
out when the GPWS or G/S warnings are in progress.
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GPWS ¢ —»|/GPWS
o A G/S |« —»| G/S A o
* 5
TT I

AMU

ECAM

CTLPNL 1%/ SDAG 2] >

[ [
P U ECAM
GPWC < <

FWC 1 sYS GiS MODGEP‘IQILSAP MODE
misoac 1lp | h O . pucERi

FWC 2

LANDING
3 CONFIG RELAY | FuL | SFCC 1
[y 7 <4— LGCIU 1
oMU (AGMS) i b
I_ _ _ _ _ _OPTIONAL
| FMGEC 2
CMC 2 |- Ry
20 [ ]
cMC 1 [ RA 1 ADR1 IR1 ILS 1 FMGEC 1——| =]
COMMAND WORD, RADIO ALTITUDE. ADR : BARO ALTITUDE, G/S DEVIATION, LAT, LONG, ]
DATE, UTC, BARO ALTITUDE RATE, LOC DEVIATION, TRACK,
FLIGHT NUMBER. %OMEE_I'_I'EII-DOQE?SPEED. RUNWAY HEADING.

MAGNETIC HEADING,
INERTIAL VERTICAL SPEED,
INERTIAL ALTITUDE.
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FWC
The Flight Warning Computers (FWC) send a discrete to the GPWC to
inhibit all warnings when a stall or windshear warning is triggered.
LGCIU
The Landing Gear Control Interface Unit (LGCIU) sends a discrete signal to
the GPWC.
The Ground/Flight information, sent by the Landing Gear Control Interface
Unit, is used by the GPWC BITE module to count the flight legs.
CMC
The Central Management Computers (CMC) receive, during the concerned
flight, the status of the GPWS from the BITE module.
The MCDUs allow the systems to be tested via the Central Maintenance
Computers.
The tests are only available on ground.
g
w
O
S
E
4
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ENHANCED GPWS

The Enhanced functions are GPWS added functions which automatically
display, on the NDs, the terrain data, in place of the radar image, when a
Terrain Caution or Warning is detected or at any time by using the TERR ON
ND p/b.

Notes: If the optimal Predictive Windshe®\WS) is activated, the PWS
alerts have priority over EGPWS modes.

Enhanced functions added controls:

When pressed in, on the GPWS panel, the TERR p/b (white legend)
inhibits the terrain awarness.

When the TERR ON ND p/b is pressed in, on the center instrument
panel, the green ON legend comes on to indicate that terrain data is
displayed on the ND.

Enhanced functions warning:
TERR monitor output controls the ambEAULT legend of the

GPWS/TERR p/b to indicate an Enhanced function failure and
generate the "GPWS TERR DET FAULT" ECAM warning message.
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GPWS «FQ GPWS
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WXR/PWS —

10R2| <

TERR ONND - T * -

©© +» SDAC 1—p FWC | > C a TERR sys MODE  MODE
[ON] A FAULT FAULT QO|loo0o
ECAM LoN FWC 2 ¢ +p» S [OFF]

CTLPNL NI bl SDAG 2| p

[T
ECAM
N R— l p CONF 3

EGPWC LANDING
CONFIG RELAY FuL| SFCC 1
fffffffff LGCIU 1
\DMU (ACMS) ‘<¢ ﬁ f CONF 3/FULL
_ _ _ _ _ _OPTIONAL SELECTION
g FMGEC 2
CMC 2 - =10
£ 4 L
cMC 1 [ RA 1 ADR1 IR1 ILS 1 FCU | |FMGEC 1—— =
COMMAND WORD, RADIO ALTITUDE. ADR : BARO ALTITUDE, G/S DEVIATION, RANGE LAT, LONG, ]
DATE, UTC, BARO ALTITUDE RATE, LOC DEVIATION, TRACK,
FLIGHT NUMBER. %OMEE;EIPOQQSPEED' RUNWAY HEADING.

MAGNETIC HEADING,
INERTIAL VERTICAL SPEED,
INERTIAL ALTITUDE.
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GPWS| ¢ p|GPWS
o A G/S |« —p| G/S o A

\ \ ﬁ
TT

AMU

13

GPWS
SYS G/S MODE FLAP MODE @

FAULT [e}ye] [e}Xe]

% SDAC 1>

ECAM
CTLPNL 19/ SDAG 2] >
CANCEL—————Pp|
WARNING
»  GPWC < LANDING
3 CONFIG RELAY | FuLL | SFCC 1
P T i <aam 1 <4 LGCIU 1
DMU (ACMS). - ﬁ ﬁ CONF 3/FULL
|_ _ _ _ _ _OPTIONAL| SELECTION
g FMGEC 2
cMC 2 | pdb
70 -
cMc 1 | RA 1 ADRf1 IR1 ILS 1 FMGEC 11— =]
COMMAND WORD, RADIO ALTITUDE. ADR : BARO ALTITUDE, G/S DEVIATION, LAT, LONG, j
DATE, UTC, BARO ALTITUDE RATE, LOC DEVIATION, TRACK,
FLIGHT NUMBER. %OI_VID\J_;_I’EPOQIC?SPEED. RUNWAY HEADING.

MAGNETIC HEADING,
INERTIAL VERTICAL SPEED,
INERTIAL ALTITUDE.

DATE : MAR 1999 Page 381 F34GE04
For Training Purposes Only
Issued By SPL/GK March 2006



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

MECHANICS / ELECTRICS & AVIONICS COURSE
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FIN : 1WZ
ZONE : 121

COMPONENT DESCRIPTION
The face of the GPWC is fitted with a handle, one lug, a
STATUS/HISTORY test switch and an 8-character alpha-numeric
BITE display.
The back is equipped with one ARINC 600 size one connector which
includes three plugs :

- Top Plug (TP) :
Connection with the automatic test circuit.

- Middle Plug (MP) :
Interconnections with systems.

- Bottom Plug (BP) :

Connection with the power supply circuit (115vac-400Hz).

34 NAVIGATION
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IN SITU TEST

The test is controlled by the STATUS/HISTORY switch on the
GPWC.
The status of system is displayed by means of an 8-character BITE
display.

g

w

O

S

2

4
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COMPONENT LOCATION
1WZ —» 851 VU

REMOVAL INSTALLATION GPWS ()
[ ] -
Lok 8
/2D
—1 g '
o -
L
e ol%lo H
IN SITU TEST FACE BACK
PRESENT STATUS: GPWC

[G‘ P ‘W‘ S‘ ‘O‘ K‘ ] The STATUS page will display the status

£ of the last flight.
=
& PRESENT FLIGHT FLIGHT HISTORY:
o STATUS HISTORY|  The HISTORY page will display the status
g «— @ . related to the ten previous flights.
4
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GPWS|¢_ GPWS
. | ars |« Gs | 2,

\ \ ﬁ
TT

AMU

K
WXR/PWS
—l
10R2
TERR ONND T [T P —
TERR SYS MODE MODE
HM+ — T h g FAULT| | |FAULT oolfloo S
ECAM S
CTL PNL CAPT|/ FIO .»{ SDAC 2| p ‘ | ‘
[ |
CANCEL.—p ECAM ’
WARNING CONF 3
>  EGPWC i l LANDING
CONFIG RELAY | FuLL | SFCC 1
e <4— LGCIU 1 CONF 3/FULL
DMU (ACMS)- jr ﬁ 4 !
|_ _ _ _ _ _OPTIONAL SELECTION
FMGEC 2
cMC 2 |- Ry
CMC 1 — RA 1 ADR1 IR1 ILS 1 FCU FMGEC 1i>[;7}
2 COMMAND WORD, RADIO ALTITUDE. ADR : BARO ALTITUDE,  G/S DEVIATION, RANGE LAT, LONG,C
g DATE, UTC, BARO ALTITUDE RATE, LOC DEVIATION, TRACK,
o FLIGHT NUMBER. COMPUTED AIRSPEED. RUNWAY HEADING.
8 IR : LAT, LONG,
S MAGNETIC HEADING,
: INERTIAL VERTICAL SPEED,
2 INERTIAL ALTITUDE.
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EGPWC
FIN : 1WZ
ZONE : 121

COMPONENT DESCRIPTION
The face of the EGPWC is fitted with a handle, 3 status leds and a
latched door behind which are located:
- a self-test switch,
- a headphone jack,
- an RS232 test connector for CRT or a PC,
- a Personal Computing Memory Card Interface Adapter
(PCMCIA) for uploading or downloading internal EGPWC
information.
The back is equipped with one ARINC 600 size one connector which
includes three plugs :

- Top Plug (TP) :

Connection with the automatic test circuit.
- Middle Plug (MP) :

Interconnections with systems.
- Bottom Plug (BP) :

Connection with the power supply circuit (115vac-400Hz).

34 NAVIGATION

IN SITU TEST
The EGPWC front panel status leds consist of 3 leds which indicate
the stations of the system.

©® ®

&@ —_—
FAULT

vELow (O EXTERNAL

GREEN () gOMPUTER

ENHANCED OCOMPUTEH K
oK
ALLIED SIGNAL OCOMPUTER
A FAIL RED O COMPUTER
| FAIL

V

The EGPWC front panel Self-Test interface consists of a self-test
switch and a headphone jack which can be used to activate all of the
self-test features defined for the system.

| ®
PRESS TO
SELF TEST

©o

HEADPHONE

SELF-TEST SWITCH

HEADPHONE JACK

(L ¢
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1iWzZ —» 851VU

REMOVAL INSTALLATION @§ @
G /V(S\OE’SE‘“
AL;S'GNALg%L‘MER D
7, (—\
j E EF PCMCIA
INTERFACE
UPLOAD/
b DOWNLOAD
i STATUS
\ INDICATORS
N RS232 2
L] TEST
j/f/q CONNECTOR
DOBR @ [ | HANDLE
IN SITU TEST & & H
FACE BACK
@§ EGPWC
e G{AMS\ || STATUS INDICATORS
% ALLIED SIGNAL 8;?1.“"“
)
g SELF-TEST SWITCH
=
¢ HEADPHONE JACK
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PRINCIPLE

The Distance Measuring Equipment (DME) provides digital readout of the
aircraft slant range distance from a selected ground station.

The system generates interrogation pulses from an onboard interrogator and
sends them to a selected ground station.
After 50 micro seconds the ground station replies.

The interrogator determines the distance in Nautical Mile (NM) between the
station and the aircraft.

The interrogator detects the Morse audio signal which identifies the ground
station.

34 NAVIGATION
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COMPONENTS
The components are two antennae and two interrogators.

The DME system is also connected to :

- Primary Flight Display (PFD), Navigation Display (ND) and Digital
Distance and Radio Magnetic Indicator (DDRMI) for display.

- Electronic Flight Instrument System (EFIS) control unit for display
control.

- Flight Management Guidance and Envelope Computer (FMGEC) for
auto-tuning.

- Multipurpose Control Display Unit (MCDU) for manual tuning,

- Captain and F/O Radio Management PariBsIP) for back-up

34 NAVIGATION
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tuning,
- Audio Control Panels for broadcast Morse identification audio
signals.
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2 INTE GATORS

IN AVIONICS COM

TMENT

-

2 ANTENNAE
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INDICATING

The DME distance is shown on the Primary Flight Display and on the
Navigation Display.

The DME distance is also shown the twowindows ofthe Digital Data
Radio Magnetic Indicator.

34 NAVIGATION
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DME D/O

Auto Tuning
Manual Tuning
FM Switch
Back Up Tuning
Antennae
Suppressor
LGCIU
Indicating

Users

CMC
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AUTO TUNING

In normal operation each Flight Management Guidance and Envelope
Computer (FMGEC) automatically tunes its ownside Distance Measuring
Equipment (DME) interrogator through its ownside Radio Management Panel
(RMP).

MANUAL TUNING

Each Multipurpose Control and Display Unit (MCDU) allows the ownside
DME interrogator to be manually tuned through the ownside FMGEC and the
opposite DME interrogator to be tuned though the opposite FMGEC.

FM SWITCH

If a FMGEC failure occurs, a discrete, generated by the Flight Management
'INDICATING

(FM) switching, changes the tuning port of the associated DME interrogator
so that it can be directly tuned by the opposite FMGEC.

BACK UP TUNING

If both FMGEC:s fail, each RMP allows its ownside DME interrogator to be
directly tuned.
A discrete inhibits the radionav MCDU page, via the the FMGEC.

ANTENNAE

The DME antenna transmits the DME interrogation and receives the reply
from the selected ground station.

The DME and Air Traffic Control (ATC) use identical and interchangeable CMC

blade antennae, designed for operation between 960 and 1250 Mhz.

34 NAVIGATION

SUPPRESSOR

The Distance Measuring Equipment, the Air Traffic Control (ATC) and
Traffic  Collision  Avoidance System (TCAS) operate with
Interrogation/Reply pulses in the same frequency range.

The suppressor signal is transeit by the operating system during each
pulse to inhibit the other systems and to prevent simultaneous transmission.

LGCIU

Each Landing Gear Control Interface Unit (LGCIU) sends discrete signals to
the associated DME interrogator.

This Ground/Flight information is used by the receiver BITE module to count
the flight legs.

The DME data is sent to the Primary Flight Display (PFD) and the Navigation
Display (ND) through the Display Management Computers (DMC) and
directly to the Digital Distance and Radio Magnetic Indicator (DDRMI).

The DME audio signal is processed by the interrogators and sent to the Audio
Management Unit (AMU) and can be heard by the crew.

USERS

The DME data is sent to the FMGEC for radio distance computation.

The MCDUs allow the systems to be tested via the Central Maintenance
Computers (CMC).
The tests are only available on ground.
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On PFD

On ND

VOR-D Pushbutton
Failure
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Distance Measuring Equipment (DME).
Navigation Display (ND).
Primary Flight Display (PFD). ON ND
ON PFD DISPLAY IN ROSE OR ARC MODE

CONDITIONS OF DISPLAY

4} vcm

ABC ILS-DME Distang \_ 34 NM
109.9 %) @g
4,7NM
CO-LOGATED DME DISTANCE AVAILABLE AN VOR/DME distanc
LANDING SYSTEM (LS) PUSHBUTTON SELECTE
N THE ELECTRONIC FLIGHT INSTRUMENT SYSTEM (EFIS)
CONTHOL PANEL. NON COMPUTED DATA (NCD)
— ‘ VOR] Tw shes
BCD
Note: Nothing is displayed if non co-locat
VOR/DME ground station

With Instrument Landing System (ILS) station co-located with a DME When the mode selector is set to ROSE or ARC mode, and the ADF/VOR

station, the ILS/DME distance is displayed in magenta on the left lower selector is set to VOR, the DME distance is displayed in green in the left or

corner of the PFD. right lower corner.
g
w
O
g
2
4
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VOR-D PUSHBUTTON

CONDITIONS OF DISPLAY

SE-NAV
P
E

ROS

/VO
-LS

@) ME station.

> VOR/DME station.
Shown only if V ushbutton is select
CM
5320 TAS 31
160/15 —
1 ROSE_NAV
VO

|
NAV A

MODE

RC
PLAN
ENG

E

ARC
PLAN
ENG

FAILURE
DISPLAY IN ROSE OR ARC MODE

Additionaly, in ROSE-NAV and ARC position, it igossible to show the
DME and VOR/DME ground stations which are included in the navigation

data base.

4% vcm
ME1

Qo

34 NAVIGATION

®

®o

THE C

ESPONDING FLAG FLASHES F

SECONDS THEN STEADY

When a failure occurs, the corresponding red flag is displayed in the lower

corner of the corresponding side.
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DME COMPONENTS

DME 1/2 Interrogator
DME 1/2 Antenna
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DME 1/2 INTERROGATOR
FIN : 1SD1, 1SD2

ZONE : 121, 122
COMPONENT DESCRIPTION
The face of the interrogator is fitted with a handle, two lugs, a test P/B
and three LEDs.
The back is equipped with one ARINC 600 size one connector which
includes three plugs :
- Top Plug (TP) :
Connection with the automatic test circuit.
- Middle Plug (MP) :
Connection with the antenna and peripheral circuits.
- Bottom Plug (BP) :
Connection with the power supply circuit (115vac-400Hz).
IN SITU TEST
The DME test function can be activated in ground condition only by

pressing the test P/B on the face of the interrogator.
The status of system is displayed by means of thEdes.
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LOCATION

1SD2 —» 812VU
1SD1 —p 811VU
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© CONTROL INPUT FAIL (RED) AN INPUT DATA IS FAULTY
© PASS (GREEN) NO FAULT ON RECEIVER
£ Iél'?'XTUS
% © FALL (RED) MALFUNCTION OF RECEIVER
O]
5 NsTuTEST | © ™
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DME 1/2 ANTENNA
FIN : 3SD1, 3SD2

ZONE : 130

COMPONENT DESCRIPTION
This antenna is blade type with a radiating cavity driven by capacitive
coupling.
It is an airborne antenna, designed for installation on fast aircraft and
operation within the L-band from 960 to 1250 Mhz.
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LOCATION

REMOVAL

> INSTALLATION
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DME ANTENNA
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PRINCIPLE

The Air Traffic Control (ATC) transponder is an integral part of the Air
Traffic Control Radar Beacon System.

The transponder is interrogated by radar pulses received from the ground
station. It automatically replies by a series of pulses.These reply pulses are
coded to supply identification and automatic altitude reporting of the aircraft
on the ground controller's radar scope. These replies enable the controller to
distinguish the aircraft and to maintain effective ground surveillance of the air
traffic.

The ATC transponder also responses to interrogation from aircraft equipped
with a Traffic Collision Avoidance System.

Note : mode S is optionnal.
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The components are two transponders, two antennae or four, if mode S is
installed, and one ATC/TCAS control unit with " INOP " stickers on the
TCAS control switches if the TCAS system is not installed.
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PRINCIPLE

The Traffic Collision Avoidance System (TCAS) function is to detect and
display aircraft in the immediate vicinity and to provide the flight crew with
indications to avoid these intruders.

The TCAS detects the air traffic control system or TCAS equipped aircraft
and maintains surveillance within a range determined by its sensitivity.
When an intruder is detected within a certain range, the TCAS displays it on
the navigation display for crew information.

Any transponder-replying traffic within the range of display and not included
in the PROXIMATE, RA or TA categories is classified as OTHER.

When the intruder is relatively near but does not represent an immediate
threat, the TCAS provides an aural and visual information known as traffic
advisory.

When the intruder represents a collision threat, the TCAS triggers an aural
and visual alarm known as resolution advisory.

The TCAS Il indications for flight plan modifications are in the vertical
plane only. The TCAS aural messages can be inhibited depending on higher
priority aural messages.

The Resolution Advisory (RA) informs the crew about an available avoidance
maneuver.
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COMPONENTS

The TCAS components are two antennae, one TCAS computer and one ATC
(Air Traffic Control )/TCAS control unit.
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INDICATING

The TCAS indications appear on the primary flight display and the navigation
display, they may be associated with synthetic voice indications.The visual
resolution and traffic advisory indications are associated with aural
indications such as ™ TRAFFIC, TRAFFIC""CLIMB, CLIMB"... The
TCAS displays only the most threatening intruders.
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GENERAL

The purpose of this module is to understand the use of the various controls
of the Air Traffic Control (ATC) control unit and the optional Air Traffic
Control (ATC)/Traffic Collision Avoidance System (TCAS) control unit.

SYS 1/2 SWITCH
The system 1-2 switch allows the desired ATC transponder to be selected.

ATC MODE SELECTOR SWITCH

The mode selector switch allows the operating mode of the ATC system to
be selected.
- ON: selected ATC transponder operates,
- AUTO: - selected ATC transponder operates in flight only,
- selected ATC operates only in mode S on ground.
- STBY: ATC transponders energized but not operating.

ALT RPTG SWITCH

The altitude reporting (ALT RPTG) switch allows the altitude for ATC mode
C to be transmitted.

FAULT LIGHT
The fault light comes on in case of ATC failure.

IDENT P/B
When the IDENT switch is pressed in, an ATC identification signal is
transmitted.

CODE DISPLAY

The code display shows the selected ATC code.
Code exemples:
-7700 or 7777 for emergency configuration,
-7600 for total failure of radio communication system.

CONTROL KEYBOARD
The control knobs allow the assigned ATC code to be selected.

34 NAVIGATION

TCAS MODE SELECTOR SWITCHES

The TCAS mode of operation is selected by means of two selector switches.

The first one is used for:

-TA/RA: Traffic Advisories (TA) and Resolution Advisories (RA) are
performed,

- TA: only traffic advisories are performed,

- STBY: advisories are inhibited.

The second one is used for:

- THRT : TCAS intruders (proximate or/and other) are displayed if an TA or
a RA is already displayed;

- ALL : all intruders are displayed without any condition when detected;

- ABV : altitude range is set to 9000 ft above the aircraft and 2700 ft below;
- ABV : altitude range is set to 9000 ft below the aircraft and 2700 ft above.
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INTRUDER PARAMETERS

The TCAS needs to determine some intruder parameters in order to provide
advisories.

Intruder parameters: relative altitude, range, bearing, altitude rate and range
rate.

Surveillance area is 14NM minimum in range and + or - 2700 ft in altitude,
but display is authorized up to 40 NM and + or - 1200 ft.

Note: A/C without operative ATC are not detected.

ALTITUDE
Mode C and S ATC equipped aircraft transmit their standard
barometric altitude.
With its own altitude, the TCAS computes the relative altitude
between the two aircraft.

Note: for mode A ATC equipped A/C, the altitude cannot be obtained.
The TCAS considers these intruders at its altitude for further
computation.

RANGE
The range is determined by measuring the elapsed time between a
TCAS interrogation and an ATC reply.

BEARING
The bearing is determined by interferometry on a comparison of ATC
signal phases received by the four independent elements of the TCAS
antenna.

UPDATING
Periodic updating allows the TCAS to compute range rate and altitude
rate variations.

Updating occurs every second.
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ADVISORY

The TCAS monitors intruder trajectories and can trigger advisories if any
intruder becomes a threat.

CLOSEST POINT OF APPROACH
The TCAS permanently anticipates the Closest Point of Approach
according to intruder parameters.
It also determines the vertical separation and the time left before
reaching this point.

Up to 30 A/C may be followed by TCAS.
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ADVISORY
When thresholds of vertical separation or time before reaching CPA
are obtained, Traffic Advisories then Resolution Advisories can be

triggered.
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A RESOLUTION ADVISORY (RA) MAY BE PREVENTIVE , TO AVOID

CERTAIN MANEUVER :
" MONITOR VERTICAL SPEED "

§§ " MONITOR VERTICAL SPEED "

A RA MAY BE CORRECTIVE TO PERFORM A MANEUVER :

" CLIMB / " DESCEND "
0 0 é 0 0 ﬁ E %
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SENSITIVITY
The thresholds depend on the TCAS sensitivity level.
The sensitivity level is decreased at low altitude to prevent
unnecessary advisories in high traffic densities such as terminal areas.

Note: certain advisories can be inhibited at low or high altitude.
Windshear/stall and GPWS warnings have higher priority than
advisories.
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SENSITIVITY VALUES
The sensitivity level mainly depends on the selection made on

ATC/TCAS control panel and on altitude.
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STBY SELECTED
ON ATC/TCAS

TA/RA SELECTED: SL TIME TO CPA ERTICAL SEPARATION

FQW4200 GE Metric

CONTROL PANEL SET THRESHOLD
SENSITIVITY LEVEL DEPENDS ON ALTITUDE N SE(SDOﬁDS THRESHOLD IN FEET
(SL) TO 1 :
NO ADVISORY SOURCE RA RA
GENERATED ALTITUDE ALTITUDE SL| TA RA TA PREV |CORR
RADIO ALTITUDE LESS THAN 1000 2 20 850
RADIO ALTITUDE 1000 - 2350 3 25 15 850 600 300
BARO ALTITUDE 2350 - 5000 4 30 20 850 600 300
TA SELECTED BARO ALTITUDE 5000 - 10000 5 40 25 850 600 350
FORCES SL=2 BARO ALTITUDE 10000 - 20000 6 45 30 850 600 400
(REFER TO BARO ALTITUDE 20000 - 30000 7 48 35 850 700 600
ASSOCIATED CHART) BARO ALTITUDE MORE THAN 30000 7 48 35 1200 800 700
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DETECTION
The TCAS uses different methods to detect intruders.
MODE A OR C
The TCAS must actively search for ATC mode A or C equipped
aircraft.

It broadcasts a specific message every second and listens for replies.

The nominal time between interrogation is one second.

But to limit radio electric interference in dense traffic area, each
interrogation consists of a series of increasing strength to reach more
aircraft.

These series of interrogations are known as "WHISPER SHOUT"
technique.
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4096 CODE : N
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>
MODE S DO NOT

REPLY
FIRST TCAS INTERROGATION

AT LOW STRENGTH NEXT TCAS INTERROGATION AT INCREASED

STRENGTH INCLUDING A LOWER STRENGTH MESSAGE
WHICH INHIBITS FURTHER A/C REPLIES

TCAS INTERROGATION MESSAGE
SPECIFIC TO MODE A OR C

MODE C REPLY:
BARO ALTITUDE

g MODE S ATC
- AND TCAS
° EQUIPPED A/C LONG DISTANCE A/C REPLIES LATER MODE C ATC
g EQUIPPED A/C
5
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MODE S
The TCAS actively searchs for ATC mode S equipped aircraft.

The mode S address is a 24 bit address which is definitively assigned
to each A/C by air traffic control.
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MODE A ATC

EQUIPPED A/ \
MODE S ATC )

MODE A DO T N\ EQUIPPED A/C

NOT REPLY

TCAS INTERROGATION MESSAGE
SPECIFIC FOR MODE S

ATC MODE S REPLY :

- MODE S ADDRESS

VERTICAL STATUS (GROUND/FLIGHT)

- SENSITIVITY LEVEL OR ASSOCIATED TCAS
- MAXIMUM SPEED
- BARO ALTITUDE

e
o 7 MODE C ATC
g EQUIPPED A/C MODE C DO NOT REPLY // EQUIPPED A/C
¢
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SQUITTER MESSAGE
The TCAS listens for squitter messages transmitted by mode S
equipped aircraft every second.
A squitter message contains the specific mode S address of a
transmitter and allows its detection.

The TCAS replies to a squitter message by an acquisition message
which specifies the mode S address of interogated aircraft.

When the mode S intruder detects a reply with its address, it transmits
data.

34 NAVIGATION

DATE : JAN 1997 Page 448
For Training Purposes Only
Issued By SPL/GK March 2006

F34THO3



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

34 NAVIGATION

MODE S ADDRESS

MODE S ATC
AND TCAS
EQUIPPED A/C

EQUIFPED AC
=TF N\

TCAS ACQUISITION MESSAGE
WITH SPECIFICATION OF INTRUDER

SQUITTER MESSAGE WITH
MODE S ADDRESS

ATC MODE S REPLY :

MODE S ADDRESS

VERTICAL STATUS (GROUND/FLIGHT)
SENSITIVITY LEVEL OR ASSOCIATED TCAS
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TCAS BROADCAST MESSAGE
Every 10 seconds the TCAS transmits a message intended to inform
nearby aircraft, themselves equipped with a TCAS, of the presence of
TCAS equipped aircratft.
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TRACKING

The TCAS must track the detected intruders to determine if they become a
threat or not.

MODE A OR C
Each second the TCAS repeats a specific call message for mode A or
C in order to detect new intruders and determine new parameters of

detected intruders.

For mode A or C equipped A/C, tracking is equivalent to detection.
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%D”

EQUIFPED AC
(= /i
A —/
. N FPED Al
MO4I.30EQ6ACFgEI§IIE_Y : N T \\ EQUIPPED A/C ’

MODE S DO NOT
REPLY

FIRST TAS INTERROGATION
AT LOW STRENGTH

TCAS INTERROGATION MESSAGE
SPECIFIC TO MODE A OR C

MODE C REPLY :
BARO ALTITUDE

g MODE S ATC

r AND TCAS

g EQUIPPED A/C MODE C ATC

: EQUIPPED A/C
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MODE S
The TCAS interrogates one by one the detected mode S intruders

using their mode S address to determine their new parameters.
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El\éll(l)J?Fl’EP éDAL%
o - \

TCAS TRACKING MESSAGE
WITH SPECIFICATION OF INTRUDER
MODE S ADDRESS

MODE S ATC
AND TCAS
EQUIPPED A/C

ATC MODE S TRACKING REPLY :
- MODE S ADDRESS

- SENSITIVITY LEVEL OR ASSOCIATED TCAS

- BARO ALTITUDE

MODE C ATC
EQUIPPED A/C
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COORDINATION

When a resolution advisory occurs between two TCAS equipped aircraft,
messages are exchanged to coordinate the maneuver.

The first detecting TCAS will decide the maneuver coordination.
If each TCAS detects the other one at the same time, the lowest mode S
address has the priority.
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TCAS COORDINATION MESSAGE
MODE S ADDRESS

MODE S ATC
AND TCAS
EQUIPPED A/C

WITH SPECIFICATION OF INTRUDER

TCAS COORDINATION REPLY
TRANSMITTED BY MODE S
TRANSPONDER

MODE S ATC
AND TCAS
EQUIPPED A/C
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ATC/TCAS D/O

ATC Antennae
TCAS Antennae
ATC/TCAS CTL PNL
ATC Tranponder
TCAS Computer
ATC/TCAS Link
TCAS Indicating
TCAS Inhibition
CMC

Pin Programming
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The TCAS antennae transmit at 1030 MHZ and receive at 1090 MHZ.

ATC ANTENNAE Communications between two A/C are always crossed between transponders

FQW4200 GE Metric

The Air Traffic Control (ATC) antennae transmit replies to interrogations
from ATC ground stations or Traffic Collision Avoidance System (TCAS)
equipped aircraft.

The transponder switches between top and bottom ansmtoeading to the
characteristics of the received signals.

The ATC antennae receive at 1030 MHZ and transmit at 1090 MHZ. Each
second a squitter message is transmitted alternatively by top and bottom
antenna.

TCAS ANTENNAE

1030 MHZ
TRANSMITTE TRANSMITTE
1030 MHZ
1090 MHZ
ECEIVE ECEIVE
1090 MHZ
TCAS TCAS
1050 MHZ
TRANSMITTE TRANSMITTE
1090 MHZ
41030 MAZ
ECEIVER ECEIVE
1080 MHZ
TC TC
IRCRAFT 1 IRCRAFT 2

The TCAS has two antennae for transmission and reception. The TCAS
switches reception and transmission circuits between the top and bottom
antennae.

and TCAS : TCAS to ATC, then ATC to TCAS.

ATC/TCAS CTL PNL

A unique ATC/TCAS control panel controls both systems. The ATC
transponder is directly controlled, and the TCAS computer is controlled
through the ATC transponder.

Discrete inputs : monitor lamps from ATC transponder and AIRIGRD
from Landing Gear Control Interface Unit (LGCIU). Discrete outputs :
AIR/GROUND and STBY/ON to ATC transponders.

ATC TRANSPONDER

Various systems provide data to the transponder.

Air Data Inertial Reference Unit 1 (ADIRU1) and 2 provide baro altitude to
associated transponders.

ADIRUS3 is in standby and will be used according to the AIR DATA switch
status.

In normal operation, one ATC transponder is operating as the other one is in
standby.

The Flight Management Guidance and Envelope Computers (FMGEC)
provide flight identification. This data will be transmitted to an ATC ground
station after a mode S interrogation.

The Landing Gear Control Interface Units (LGCIU) provide ground/flight
data to the ATC/TCAS control panel for AUTO mode of ATC transponder
and BITE purposes.

As ATC, TCAS and DME operate in the same frequency range, a suppressor
signal is transmitted by the operating system to inhibit the other systems and
to prevent simultaneous transmission.
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/% H B TN

| | DMC 1 | | MC 3 MC 2 |
] CAPT F/O MASTE
TCAS T
| CMC 1 \ﬁﬁ cmc 2 | | MY e LINTENNAE WARNING P/
Fweic| | 8484 EWC2 ME1/2
TC1 T S "] F’ TC2 T
NTENN ‘\ NTENN
- A
f in
<~ Al AR | <} A
D
<
{—— FMGEC1 ——, TCAS FMGEC2 —
TCH COMPUTE TC2
< : A A A4 + >
— T 335 1 —
y Al % 1 | [TCAS T 2 GPWS Al y
4 IRS SWITCH NTENN A
Y LGCIU1 IRU3 LGCIU2 A
TC1 BOT ‘ - ‘ TC2 BOT
£ NTENN > O O < NTENN
= TC/TCAS CTL PNL
(O]
g
¢
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TCAS COMPUTER TCAS INHIBITION

Various systems provide data to the TCAS computer. ADIRU1 provides Systems with higher priority than TCAS can inhibit advisories :
heading, pitch and roll data. - windshear/stall warnings from FWCs,

- warnings from Ground Proximity Warning System (GPWS).
FMGEC1 provides aircraft performance limitations for Resolution Advisory
computation. The MASTER WARNING P/B allows cancellation of TCAS audio advisory
messages.
The Radio Altimeters (RA) provide radio altitude which is mainly used in
sensitivity level computation.
CMC

One RA signal is used as the other one is in stanby. The MCDUs allow the ATC system and TCAS to be tested via the CMC. The

LGCIU1 provides ground/flight and landing gear extended data for TCAS tests are only available on ground.

operation and BITE purposes.

PIN PROGRAMMING

ATC/TCAS LINK Some pin programs define the operating mode of ATC transponders and

The operative ATC transponder transmits data to the TCAS such as baro TCAS computer.

altitude, TCAS controls from the control panel, TCAS BMCAST
MESSAGE received and coordination messages during a coordinated
Resolution Advisory.

ATC : mode S address, A/IC maximum airspeed.
TCAS : audio level output (high or low), number of intruders displayed, A/C
altitude limit, ground display mode (Traffic Advisory only), proximate A/C

The TCAS transmits data to the ATC transponder to reply to a mode S displayed only when TA or RA occurs.

interrogation and coordination messages during a coordinated Resolution
Advisory.

TCAS INDICATING

The TCAS provides visual data on PFDs and NDs. The NDs provide
indication on the location of intruders. The PFDs provide the flight crew with
vertical speed correction data to avoid the intruders.

The Flight Warning Computers (FWC) check the signal validity.

A synthesized voice generator transmits messages from a Read Only Memory
to generate aural advisories through the Audio Management Unit (AMU).
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TCAS INDICATIONS ON PFD AND AURAL
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ALERTS

Preventive Resolution Advisory
Corrective Resolution Advisory
Aural Alerts
VIS Failure
TCAS Failure
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Traffic Collision Avoidance System (TCAS).
Primary Flight Display (PFD). CORRECTIVE RESOLUTION ADVISORY
Only the Resolution Advisories (RA) are displayed on the PFD.
The TCAS indications, if any, are displayed on the vertical speed scale if the
TCAS mode switch is set to TA/RA (Traffic Advisory/Resolution Advisory).

—"FLY TO" VERTICAL
PREVENTIVE RESOLUTION ADVISORY SPEED SECTOR

A preventive resolution advisory instructs the crew to avoid certain deviations (GREEN)
from current vertical speed.
-/
— FORBIDDEN VERTICAL

SPEED SECTOR
(RED)

FORBIDDEN VERTICAL A corrective resolution advisory instructs the crew to perform a vertical

SPEED (V/S) SECTOR avoidance manoeuver.
B RED
( ) The vertical speed indications (digital value and needle) come on red.

AN
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SPEED G/S LOC | CAT 1
1FD2
DH200 | A/THR
- 4000
] AN
180 - N W { o
- 20— 20 1L
i —] °515 - i
160 10—10 20
== ——& 13 0o~
140V i 80 |
o — S I
I 10— 10 / R
120 % 410 T F
o 1I<>o0 o
B - . QNH1013
1099 19 20 21122 23

/

o
®

@O

MODE SELECTOR SWITCH ON TA/RA POSITION
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AURAL ALERTS TCAS FAILURE

PREVENTIVE RESOLUTION ADVISORY :
"MONITOR VERTICAL SPEED, MONITOR VERTICAL SPEED"

CORRECTIVE RESOLUTION ADVISORY :

"CLIMB, CLIMB, CLIMB" -
"CLIMB, CROSSING CLIMB, CLIMB CROSSING CLIMB" -
"REDUCE CLIMB, REDUCE CLI

"INCREASE CLIMB, INCREASE CLIMB" L
"CLIMB, CLIMB NOW, CLIMB, CLIMB NOW"

"DESCEND, DESCEND, DESCEND"
"DESCEND, CROSSING DESCEND, DESCEND,

CROSSING DESCEND” T
"REDUCE DESCEND, REDUCE DESCEND" C-7
"INCREASE DESCEND, INCREASE DESCEND" TCAS FLAG

"DESCEND, DESCEND NOW, DESCEND, DESCEND NOW" AL
AIRCRAFT SEPARATION HAS BEEN ACHIEVED : S

"CLEAR OF CONFLICT"

Synthesized voice announcements provide TCAS information to the crew.

Voice level cannot be adjusted by the crew (pin program). In case of TCAS failure, a red TCAS flag is displayed at the left side of the

vertical speed scale.

V/S FAILURE

VERTICAL SPEED FAILURE WITH TCAS DATA

—"FLY TO" VERTICAL
SPEED SECTOR
(GREEN)

—VERTICAL SPEED FLAG

n~~<

— FORBIDDEN VERTICAL
SPEED SECTOR
(RED)

In case of vertical speed failure, a vertical speed flag appears associated, if
any, with TCAS information.
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TCAS INDICATIONS ON ND

Display Conditions
Intruder

No Bearing Intruder
Message

Failure
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Traffic Collision Avoidance System (TCAS).
Navigation Display (ND).

DISPLAY CONDITIONS

\ | // A RANGE RING IS PLACED AT
2.5NM WHEN 10NM OR 20NM
- RANGE IS SELECTED ON

/ | \ THE EFIS CONTROL PANEL.

N
—~

The TCAS data is displayed in ROSE or ARC mode with a range lower or
equal to 40 nautical miles.

Only the most threatening intruders are displayed.
The number of intruders is set by pin programming.

34 NAVIGATION
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GS145 TAS180
160/15

VORI ©

BCD €
K 34 NM 10.3NM+21¢  12.4NM-32*
®

ILS2 109.9
CRS 215°

ADF2
CDB

ABC

~

/

0
@
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INTRUDER

The intruders are displayed with range, bearing, relative level and vertical
speed tendancy depending on the setting of the TA/RA switch.
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| / N THRT AND TA/RA
\\ /01t MODES SELECTED:
L R - |4
- - S|/ +104
"5 SN e TA AND RA
¢ ARE
+14<1;\ / DISPLAYED
14+ OTHER TRAFFIC
(WHITE) 140 T400FT ABOVE, cLMBING
(WHITE) ¢  PROXIMATE TRAFFIC | / o
-11*  1100FT BELOW, CLIMBING R /ﬁ” THRT AND TA
(AMBER) +10: TRAFFIC ADVISORY (TA) I MODES SELECTED:
® 1000FT ABOVE, DESCENDING S S S| g
(RED) H RESOLUTION ADVISORY (RA) 5 D|SF§>'L|\_A$ED
01t  100FT BELOW, CLIMBING gar o< AS TA
¢ \ :
Note: In the THRT mode, PROXIMATE or/and OTHER F° —_I_— o |4 STBY SELECTED:
£ traffic are displayed if a TA or a RA is already
s displayed. 5 NO TCAS
2 DATA
g - DISPLAYED
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NO BEARING INTRUDER FAILURE
RESOLUTION ADVISORY TRAFFIC ADVISORY TCAS
(DISPLAYED IN RED) (DISPLAYED IN AMBER)

] O.3N M+2 ] i\ ] 2.4N M'32 T When a failure occurs, the TCAS indications are removed and a TCAS flag

VERTICAL SPEED TENDANCY is displayed.
(CLING (t) OR DESCENDING (]))

RANGE
RELATIVE LEVEL

(HUNDRED OF FEET)

Whithout bearing acquisition, the intruder characteristics are displayed at the
lower side of the Navigation Display.

Only the two most threatening intruders are displayed.
The most dangerous is displayed on the left side.

MESSAGE
Messages can be displayed to draw pilot's attention.
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TCAS MESSAGES :

TCAS : CHANGE MODE

RA (RED) OR TA (AMBER) HAS BEEN
DETECTED AND ND IS IN'PLAN MODE

4
K TCAS %gg[_)p\cﬁ RANGE SN

~
~
P ~

RA (RED) OR TA (AMBER) HAS BEEN DETECTED
AND ND RANGE ABOVE 40NM (IN ARC OR ROSE MODE)

VORI /A ADF2
BCD TA ONLY c CDB
34NM  10.3NM+21! 12.ANM-32*

TCAS IN TA ONLY MODE (RA INTRUDER SYMBOLS
CONVERTED INTO TA INTRUDER SYMBOLS)
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ATC COMPONENTS

ATC1/2 Top/Bottom Antennae
ATC1/2 Tranponders
ATC CTL PNL
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oM 1 [ [ cmc2 |

{}
ATC1 TOP 7 * DME1/2 ATC2 TOP
ANTENNA ANTENNA
A [ i}
——— FMGECH1 FMGEC2 ——)
ATCH ATC2
TRANSPONDER - | apjRUT ADIRU2 | TRANSPONDER
>
‘ o o} —
A ADIRS SWITCH A
LGCIU LGCIU2
ATC1_BOT ‘ ADIRUS ‘ ATC2 BOT
ANTENNA o O < ANTENNA
ATC CTL PNL
6
3
5
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ATC1/2 TOP/BOTTOM ANTENNAE

FIN :
Bottom : 4SH1, 4SH2
Top : 4SH3, 4SH4
ZONE :
Bottom : 133, 134
Top : 233, 234

COMPONENT DESCRIPTION
This antenna is blade type with a radiating cavity driven by capacitive
coupling.
It is an airborne antenna, designed for installation on fast aircraft and
operation within the L-band from 960 to 1250 Mhz.
Lightning protection is provided to prevent damage to the antenna and
the transponder.
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COMPONENT LOCATION

<

)

S

l

ATC ANTENNA

DATE : JAN 1997 Page 483 F34CD05
For Training Purposes Only
Issued By SPL/GK March 2006



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

ATC1/2 TRANSPONDERS
FIN : 1SH1, 1SH2

ZONE : 121, 122

COMPONENT DESCRIPTION
The face of the transponder is fitted with one handle, two lugs, a test
P/B and five LEDs.
The back is equipped with one ARINC 600 size two connector.
Energization of each system is through 115VAC - 400Hz buses.

IN SITU TEST
When the TEST pushbutton is depressed, the five LEDs come on then
go off, except the LED associated with the detected failure.
When the TEST pushbutton is depressed for more than five seconds,
the unit reads Non-Volatile Memory Fault data for the last four flight
legs and the applicable fault indicator lights come on.
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1SH2 —p 812VU
1SH1 —p 811VU

REMOVAL INSTALLATION

34 NAVIGATION

STATUS OF SYSTEM DURING THE TEST

(GREEN) NORMAL OPERATION ~ — |
(RED) TRANSPONDER FAILURE — |

(RED) TOP ANTENNA FAILURE

(RED) BOTTOM ANTENNA FAILURE

— O

(RED) ABNORMAL AMPLITUDE DATA INPUT}—

(RED) CONTROL UNIT FAILURE

o
L ©
o)
O

LRU STATUS
ANTENNA TOP FAIL
ANTENNA BOT FAIL

ALTITUDE FAIL
CONTROL FAIL

Collins

O LRU STATUS
O ANTENNA TOP FAIL
O ANTENNABOT FAIL
O ALTITUDE FAIL —
O CONTROL FAIL

18)
Q rTEST O O

[]

BACK
ATC TRANSPONDER
ARINC 600
CONNECTOR
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ATC CTL PNL
( AND ATC/TCAS CTL PNL IF TCAS SYSTEM IS INSTALLED )

FIN : 2SH
ZONE : 210

COMPONENT DESCRIPTION
The front panel is integrally lit by clear 5 V lamps and features :

- a liquid crystal display window,

- one ATC failure indication light,

- an IDENT pushbutton,

- one keyboard to select the four-digit transmit code
(0000 to 7777),

- an ATC toggle switch for ATC1 or ATC2 selection,
- a STBY/AUTO/ON selector.

If a TCAS system is installed:

- a TA/IRA/TA/ISTBY selector,
- an ALT RPTG ON/OFF selector.
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TCAS TOP/BOTTOM ANTENNAE

FIN :
Bottom : 7SG2
Top : 7SG1
ZONE :
Bottom : 130
Top : 230

COMPONENT DESCRIPTION

The directional antenna is composed of four passive

vertically-polarized elements. This high-strength composite antenna is
provided with a plate base, eight fuselage mounting screws and four
color-coded connectors used to coaxially connect the four antenna
elements to the computer. An o-ring is provided to seal the antenna to
the fuselage. A teflon gasket is located between the fuselage and the
base of the antenna in order to facilitate the removal of the antenna.
The antenna is used to receive and provide directional 1090 Mhz
information. Proper phasing of the four antenna elements enables omni
or directional transmission of transmission of 1030 Mhz brodcasts.
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TCAS COMPUTER
FIN : 1SG

ZONE : 121

COMPONENT DESCRIPTION
The face of the computer is fitted with one handle, two lugs, a test P/B,
eleven leds and one data loading connector.
The back is equipped with one ARINC 600 size three connector. The
TCAS is supplied with 115VAC, 100 Watt power rating.

IN SITU TEST
When the TEST pushbutton is pressed in, and released, all of the
indicators illuminate. Approximately 3 seconds later, the system status
is displayed. If a system failure has been detected, the appropriate
system failure indicator illuminates. If the test pushbutton is pressed in
and held, the previously described sequence is displayed and the lamp
test is repeated followed by the system status indication for the last
previous 10 flight legs with a lamp test separating flight leg
presentations.
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TCAS COMPUTER
HONEYWELL ‘ compl AR unr
’ﬁ‘ I:‘
TCAS PASS O O TADISP onien
TCAS FAIL O © RADISP
TOP ANT O O RAD ALT
BOT ANT O O XPDRBUS T o
HDG O O ATT ‘ o 0 ‘
RH LOG O (©) PUSH TO TEST O
® @
® @

STATUS OF SYSTEM DURING THE TEST

TCAS PASS O — No fault detected (green)
TCAS FAIL © — Any detected faults gredg
TOP ANT © — Top antenna failure (red
BOT ANT O — Bottom antenna failure (red)
HDG © — Not applicable Ered;
RH LOG © — Not applicable (red
TA DISP © — Traffic advisory display failure (red)
RA DISP O — Resolution advisory display failure (red)
RAD ALT © — Radio altimeter failure (red
XPDR BUS © — Update rate, data format or signal range failures (red)
ATT © — Not applicable (red)
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ATC/TCAS CONTROL UNIT

FIN : 2SH

ZONE : 210

COMPONENT DESCRIPTION
The front panel is integrally lit by clear 5 V lamps and features :

- a liquid crystal display window;

- one ATC failure indication light;

- an IDENT pushbutton;

- one keyboard to select the four-digit transmit code
(0000 to 7777);

- an ATC selector for ATC1 or ATC2 selection;

- a STBY/AUTO/ON selector;

- a TA/IRA/TAISTBY selector;

- an ALT RPTG ON/OFF selector;

- a THRT/ALL/ABV/BLW selector if the ABOVE/BELOW
function is activated.
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COMPONENT LOCATION

ATC/TCAS CONTROL UNIT

STBY_AUTO ON

>

A
T
C
@ OFF@—ON

ALT RPTG

<
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) (©
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REMOVAL INSTALLATION
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PRINCIPLE
The Automatic Direction Finder (ADF) is a radio navigation aid which
receives and interprets the signals provided by a non directional ground
station.
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The combination of signals, received from two loop antennae and from one
omni-directional sense antenna, provides bearing information.

The two loop antennae are positioned 90° apart on the aircraft structure. The
signal from the omni-directional sense antenna is not affected by the relative
bearing.

An additional Morse signal is provided to identify the selected ground station.
The ADF system also provides :
- Aural identification of the ground station.

- Decoding of the Morse identification which is received by the sense
antenna.
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COMPONENTS

Each Automatic Direction Finder system is composed of one receiver and one
antenna.

The ADF system is also connected to :

- Navigation Display (ND) and Digital Distance Radio Magnetic
Indicator (DDRMI) for display.

- Electronic Flight Instrument System (EFIS) panels for control
display.

- Flight Management Guidance and Envelope Computer (FMGEC) for
auto-tuning.

- Multipurpose Control Display Units (MCDU) for manual tuning.

- Captain and First Officer Radio Management Panels (RMP) for
back-up tuning.

- Audio Control Panels (ACP) for ADF audio signal.
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INDICATING

The Automatic Direction Finder system information can be displayed on the
Navigation Display system and on the Digital Distance Radio Magnetic
Indicator.

o Selector switches set to ADF.

o Pointers corresponding to selectors :

- Always single pointer on ND;
- Double or single pointer on DDRMI.
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ADF D/O

Auto Tuning
Manual Tuning
FM Switch
Back Up Tuning
Antennae
LGCIU
Indicating

CMC
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AUTO TUNING

In normal operation each Flight Management Guidance and Envelope
Computer (FMGEC) automatically tunes its ownside Automatic Direction
Finder (ADF) transceiver through its ownside Radio Management Panel

(RMP). LGCl

MANUAL TUNING

Each Multipurpose Control and Display Unit (MCDU) allows the ownside
ADF transceiver to be manually tuned through the ownside FMGEC and the
opposite ADF transceiver to be tuned though the opposite FMGEC.

34 NAVIGATION

The ADF antenna operates between 190 and 1750 Khz and comprises :

- One pre-amplifer, for each antenna, energized by the ADF receiver.
- A test loop which enables a self test. (not used)

U

Each Landing Gear Control Interface Unit (LGCIU) sends discrete signals to
the associated ADF transceiver.

This Ground/Flight information is used by the receiver BITE module to count
the flight legs.

INDICATING

FM SWITCH

If a FMGEC failure occurs, a discrete, generated by the Flight Management
(FM) switching, changes the tuning port of the associated ADF transceiver,
so that it can be directly tuned by the opposite FMGEC.

BACK UP TUNING

If both FMGECs fail, each RMP allows its ownside ADF transceiver to be
tuned.
A discrete inhibits the radionav MCDU page, via the FMGEC.

CMC

ANTENNAE

The ADF antenna provides three signals and consists of one sense antenna
and two loop antennae called longitudinal antenna and lateral antenna.

The ADF data is sent to the Navigation Display (ND) through the Display
Management Computers (DMC) and directly to the Digital Distance and
Radio Magnetic Indicator (DDRMI).

The ADF audio signal is processed by the receiver and sent to the Audio
Management Unit (AMU) and can be heard by the crew.

The MCDUs allow the systems to be tested via the Central Maintenance
Computers (CMC).
The tests are only available on ground.
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Automatic Direction Finder (ADF)
Navigation Display (ND)

ADF CHARACT ERISTICS

34 NAVIGATION

ADF POINTERS

ISPLAY IN SE C MODE ISPLAY IN SE AN C MODES
160/15 3 NM
nter symbol nter symbol N 35 I ]/ 2 16:35
F receiver(1) 3 \ ' / 3
33 N {
Tuning mode(3) \x /,,_‘_;\
4% F1 F2 C MODE
KVR R 224.5 HW Fo =
2 o —
@ @
Identification(2) Frequency(2) %
1 - When ADF regeiver is valid. ST T
4 \
2 - When ntification is valid. / N
The frequency is displayed inst f th / | \
ntification when frequency is val ‘ ;
n ntification is not valid. L .
\
3 - R when tuned from Management Panel AN //
- M when tuned from Multipurpose Control D
splay Unit
- Nothing when auto-tun
SE MODE
NON GOMPUTED DATA (NCD) NON COMPUTED DATA (NCD)
The station characteristics and associat The correspondin nter dis rs.

nter dis r.

When the mode selector is set to ROSE or ARC mode, and the ADF/VOR
selector is set to ADF, the ADF station characteristics are displayed in green
in the left or right lower corner.

Two kinds of green pointer can show the ADF ground station bearing on the
heading dial.
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ROSE-NAV MODE

4 N

GS 310 TAS 32 21 GN 1
160/15 70 NM

o | ROSE N |
- L VOR Y ARC |
I
lLs PLAN1O 160 |
I
e <« | 320 |
; I I
| AQ‘@V@R ADC@VOR i
| OFF OFF |

KTA and KRS are examples of ground station
o symbols displayed in magenta in ROSE-NAV or

@O
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NDB PUSHBUTTON FAILURES
CONDITIONS OF DISPLAY
O ISPLAY IN SE C MODE
CSTR WTHV R. HN H RET
ROSE NAV
VOR RC 2
[ 4 ADF1 Fo
LS LANT 1 N 224.5
ENG 32 ¢ ®
1 2
C@V R (@V R EHE $ SECESN E";\ITII-’\IIEGN SETE FLY.? F.L. SHESH )
FF FF O
N USHBUTTON SELECTE
In ROSE-NAV and ARC modes, when the NDB (Non Directional Beacon) When a failure occurs, a red flag is displayed in the left or right lower corner
pushbutton is selected on the Electronic Flight Instrument System control and the corresponding pointer disappears.

panel, triangle symbols show the ADF ground stations.

At the same time, the corresponding pointer goes out of view.
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ADF COMPONENTS

ADF 1/2 Receiver
ADF 1/2 Antenna
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ADF 1/2 RECEIVER
FIN : 1RP1, 1RP2

ZONE : 121, 122
COMPONENT DESCRIPTION
The face of the receiver is fitted with a handle, one lug, a test P/B and
three LEDs.
The back is equipped with one ARINC 600 size one connector which
includes three plugs :
- Top Plug (TP) :
Connection with the automatic test circuit,
- Middle Plug (MP) :
Connection with the antenna and peripheral circuits,
- Bottom Plug (BP) :
Connection with the power supply circuit (115vac-400Hz).
IN SITU TEST
The ADF test function can be activated in ground condition only by

pressing the test P/B on the face of the receiver.
The status of system is displayed by means of thEdes.
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COMPONENT
LOCATION

1RP2
1RP1

REMOVAL INSTALLATION

—p 812VU
—» 811VU
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A

o |

TEST

Collins
CONTROL LRU [
INPUT STATUS
O O O
FAIL PASS FAIL
o
TEST
—
o)
|6l
FACE BACK
ADF INTERROGATOR
IN SITU TEST
CONTROL LRU
INPUT STATUS
o (@) O
FAIL PASS FAIL«}— (RED) MALFUNCTION OF RECEIVER

(GREEN) NO FAULT ON RECEIVER

(RED) AN INPUT DATA IS FAULTY
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ADF 1/2 ANTENNA
FIN : 2RP1, 2RP2

ZONE : 250

COMPONENT DESCRIPTION
The combined Loop and Sense antenna operates in the 190 to 1750
Khz frequency range and consists of the following components
enclosed in a fiberglass housing.

- one vertical Sense antenna,

- two horizontal Loop antennae,

- a printed circuit board which contains three

pre-amplifiers used to amplify the Loop and sense signals.
The pre-amplifiers are energized by +/- 12DVC from the ADF
receivers.
The output impedance of the antenna is 78 Ohm.
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LOCATION

ADF ANTENNA
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VOR Principle
MKR Principle
Components
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Very High Frequency Omni-directionnel Range (VOR) and
MARKER radio beacon (MKR)

VOR PRINCIPLE

The VOR system is a navigation aid which receives, decodes and processes
bearing information from the omni-directional ground station.

The phase difference between the reference and the variable phase is function
of the aircraft position with respect to the ground station.

The VOR system provides the bearing information from the difference
between two phases transmitted by a ground station.
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The VOR system is a medium-range radio aid.
The VOR system also provides :
- The aircraft angular and FROM/TO position with respect to a

selected course.
- A Morse signal which identifies the station.
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MKR PRINCIPLE

The Marker system is a radio navigation aid which determines the distance
between the aircraft and the runway threshold.

When the aircraft overflies one of these Marker transmitters, the system
provides aural and visual indications to the flight crew.
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COMPONENTS

The VOR and Marker systems are composed of two receivers, one marker
antenna and one dual VOR antenna.

The VOR/MKR system is also connected to :

- Navigation Display (ND), Primary Flight Display (PFD) and Digital
Distance Radio Magnetic Indicator (DDRMI) for display.

- Electronic Flight Instrument System (EFIS) panels for control
display.

- Flight Management Guidance Envelope Computer (FMGEC) for
auto-tuning.

- Multipurpose Control Display Units (MCDU) for manual tuning.

- Captain and First Officer Radio Management Panels (RMP) for
back-up tuning.

- Audio Control Panels (ACP) for VOR/MKR audio signal.
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VOR INDICATING

The indicators show that the aircraft is flying from the ground station and is
on the left hand side of the course selected by the pilot.
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MKR INDICATING

When the aircraft overflies the Marker, the type of Marker is displayed in
different colors, and is indicated by an aural identification.
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VOR/MARKER D/O

VOR Auto Tuning
VOR Manual Tuning
VOR FM Switching
VOR Back Up Tuning
VOR Antenna

VOR Users

Marker Control
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Very High Frequency Omni-Directional Range (VOR) and Marker (MKR). VOR ANTENNA

VOR AUTO TUNING The dual VOR antenna receives the signals coming from the ground stations.

In normal operation each Flight Management Guidance and Envelope The VOR Antenna has two independent connectors used to feed the two VOR
Computer (FMGEC) automatically tunes its ownside VOR receiver through systems.
its ownside Radio Management Panel (RMP). The VOR Antenna operates in the 108 to 117.95 Mhz range.

The transceiver start up system is ensured by a discrete signal.

No pre-heating time is necessary before the start up operation. VOR USERS

The VOR data is sent to the FMGECs for aircraft position computation.

VOR MANUAL TUNING

Each Multipurpose Control and Display Unit (MCDU) allows the ownside MKR CONTROL
VOR receiver to be manually tuned through tivenside FMGEC and the The system consists of two identical VOR/MKR receivers but only Marker
opposite VOR receiver to be tuned through the opposite FMGEC. (MKR) one is operative as connected to the MKR antenna.

The Marker system operates at a fixed frequency and does’nt need an
VOR FM SWITCHING ool System o ed frequency Y
If a FMGEC failure occurs, a discrete, generated by the Flight Management
FM) switching, changes the tuning port of the associated VOR receiver, s
(FM) switching, chang uning p | Ver. SQ KR ANTENNA

that it can be directly tuned by the opposite FMGEC.
The Marker antenna receives Marker signals when the aircraft overflies the
Marker beacons.
VOR BACK UP TUNING
If both FMGECs fail,each RMP allows its ownside VOR receiver to be The Marker Antenna operates at 75 Mhz.
directly tuned.
A discrete inhibits the radionav MCDU page, via the FMGEC.
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LGCIU

Each Landing Gear Control Interface Unit (LGCIU) sends discrete signals to
the associated VOR receiver.

This Ground/Flight information is used by the receiver BITE module to count
the flight legs.

INDICATING

VOR data is sent to the Navigation Displays (ND) through the Display
Management Computers (DMC) and to the Digital Distance and Radio
Magnetic Indicator (DDRMI).

The Marker data is sent to the Primary Flight Displays (PFD) through the
Display Management Computers.

VOR and Marker audio signals are processed by the receivers and sent to the
Audio Management Unit (AMU) and can be heard by the crew.

CMC

The MCDUs allow the systems to be tested via the Central Maintenance
Computers (CMC).
The tests are only available on ground.
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VOR INDICATIONS ON ND

VOR Characteristics
Pointers

Course/Lateral Deviation
VOR-D Pusbutton
Failures
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VHF Omni directional Range (VOR).
Navigation Display (ND). POINTERS
DISPLAY IN ROSE AND ARC MODES

VOR CHARACTERISTICS
160 / 15 93 NM
DISPLAY IN ROSE OR ARC MODE \ 35 1 2 18:35
34

Pointer symbol
Tuning mode(3) 33

VOR receiver(1) -

VOR2 ﬁ F VOR (white pointers)
TSL
178 NM

(gr

nters)

O
®
Identification(2) VOR/DME distance \

1 - When VOR receiver is valid.

2 - When identification is valid. §
The frequency is displayed instead of the {
identification when frequency is valid

and identification is not valid.

3 - R when tuned from Radio Management Panel
- M when tuned from Multipurpose Control
Display Unit
- Nothing when auto-tuned

NON COMPUTED DATA (NCD): SE MODE

The identification (or frequency) is replaced
by cx=m=1and the corresponding pointer disappears. NON COMPUTE TA (NCD)

The correspondin nter dis rs.

When the mode selector is set to ROSE or ARC mode, and the ADF/VOR
selector is switched to VOR, the VOR station characteristics are displayed in Two types of white pointer can show the VOR ground station bearings on the

white in the left or right lower corner of the ND. heading dial.
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COURSE/LATERAL DEVIATION VOR-D PUSHBUTTON

CONDITIONS OF DISPLAY

CONDITIONS OF DISPLAY

VOR COURSE
is selected by the pilot. TO/FROM arrow /
GS310 17832 - SE-NAV MODE
LATERAL INDEX /16015 T
T - Not shown if \ ROSE NAV
non computed VOR ARC
data.
“ LS PLAN
V\/
ENG
The VOR COURSE and LATERAL INDEX come in
vertical position if course or heading is not valid.

FQW4200 GE Metric

LATERAL SCALE = ||| =
G i g | JTV station VR. N
en the latera
52 deviation is above Q VOR/DME station
f 10° the bar remains Shown only if V ushbutton is select
S on the outer dot.
MODE
GS320 TAS3I C
VOR INFORMATION /16015 =
Frequency ROSE NAV
VOR ARC
\N/BEH for VORI 109-% Selected course LS PLAN
VOR2 for | > 219 replaced by [N
ND2 BCD if NCD ENG
Identification

In ROSE-NAV and ARC positions, it is possible to show the VOR ground

Additionally, in ROSE-VOR mode, other information is displayed on the ND.
stations which are not already included in the flight plan.
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FAILURES CONDITIONS OF DISPLAY
SE C MODE
Vv symbol flashes
a N VOR2 for 9 seconds then
GS250 TAS2 21 VOR2 x x x X steady
160715 o CHS x x x o
N &
SE-V MODE

The V characteristics VOR2 x X X X
re replac y a fl CRS x x x

T™MG S \

%9\ /@O The cours nter turns red and is
g splay n vertical position
s
§ Depending on the mode selected on the EFIS control panel, red flags are
g displayed.
2
4
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VOR/MKR COMPONENTS

VOR/MKR 1/2 Receiver
MKR Antenna
VOR Antenna
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VOR /MKR 1/2 RECEIVER
FIN : 1RS1, 1RS2

ZONE : 121, 122
COMPONENT DESCRIPTION
The face of the receiver is fitted with a handle, two lugs, a test P/B and
three LEDs.
The back is equipped with one ARINC 600 size one connector which
includes three plugs :
- Top Plug (TP) :
Connection with the automatic test circuit,
- Middle Plug (MP) :
Connection with the peripheral circuits,

- Bottom Plug (BP) :

Connection with the power supply circuit (115vac-400Hz), and
the antennae.

IN SITU TEST
The VOR/MKR test function can be activated in ground condition
only by pressing the TEST P/B on the face of the receiver.
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COMPONENT Collins
LOCATION CONTROL LRU B
INPUT STATUS
1RS2__p 812VU © © © -
1RS1_» 811VU FAIL PASS  FAIL

o

TEST

|

O
(@]

b

-
7 —
HE====t .
FACE BACK
VOR/MKR RECEIVER

IN SITU TEST

CONTROL LRU
INPUT STATUS

© © ©
FAIL PASS FAIL«——— ( RED)MALFUNCNTION OF RECEIVER

A
o \7 ( GREEN ) NO FAULT ON RECEIVER

TEST

( RED ) AN INPUT DATA IS FAULTY
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MKR ANTENNA
FIN : 3RS

ZONE : 130

COMPONENT DESCRIPTION
This low-drag and light weight antenna, located in the longitudinal
axis of the aircraft below the fuselage, is provided for the reception of
75 MHz marker signals.
The dielectric, foam-filled, white polyester fiberglass housing, fitted
with a metal leading edge, protects against moisture and erosion.
The antenna is horizontally polarized and has an impedance of 50
Ohms.

34 NAVIGATION

DATE : JAN 1997 Page 556
For Training Purposes Only
Issued By SPL/GK March 2006

F34VEO4



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

COMPONENT
LOCATION

REMOVAL
INSTALLATION

1

34 NAVIGATION

MKR ANTENNA

DATE : JAN 1997

Page 557
For Training Purposes Only
Issued By SPL/GK March 2006

F34VEO4



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

VOR ANTENNA
FIN : 4RS

ZONE : 324

COMPONENT DESCRIPTION
The VOR antenna is an airborne antenna sunk into the vertical
stabilizer and used to receive VOR signals in the 108-118 MHz range.
It is a small-sized half-wave folded dipole type.
This antenna has two independent RF connectors used to feed two
items of equipment.
This antenna is horizontally polarized and has an impedance of 50
Ohms.
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REMOVAL ‘
INSTALLATION T@

VOR ANTENNA
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WEATHER RADAR SYSTEM PRESENTATION

Principle
Components
Indicating
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PRINCIPLE

The Airborne Weather Radar System (WXR) allows the detection and display
of severe weather areas.

The WXR helps the pilot to avoid these areas and the associated turbulences
by determining their range and bearing.
It also provides a ground mapping.

The radar emits microwave pulses through a directive antenna which picks up
the return signals.

The range is determined by the time taken for the echo to return.
The azimuth is given by the antenna position when the echo is received.
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COMPONENTS

The main components are one antenna, one wave guide, two transceivers and
one control unit.

The WXR system is also connected to the Navigation Display (ND) for
display.
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WXR CONTROL UNIT WITHOUT PWS

WEATHER RADAR ANTENNA
UNDER RADOME

34 NAVIGATION

2 TRANSCEIVERS IN AVIONICS COMPARTMENT

1 WAVE GUIDE ENSURING CONNECTION BETWEEN

TRANSCEIVERS AND ANTENNA

WXR CONTROL UNIT WITH PWS (OPTIONAL)

®®

%

® 1

GAIN

SYS

OFF

]qiiii.[MAx
MIN CAL

GAIN

Q? ®
MIj‘iii!E:rx

ON

Do o<
GND CLTR SPRS

OFF

PWS

ON Céii}AUTO
0

MODE
TURB

WX+T MAP
wx£§iﬁ22>>

TILT

2. 150
UP

O )
15

5

OFF ON
GND CLTR SPRS

@
@

PWS = PREDICTIVE WINDSHEAR SYSTEM
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INDICATING

The Weather Radar image is shown on the Captain and First Officer
Navigation Displays.
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WEATHER RADAR CONTROL UNIT
PRESENTATION

1/OFF/2 Selector

Gain Knob

Tilt Knob

Mode Selector

GND CLTR SPRS Switch
PWS/OFF/AUTO Switch ( Optional)
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1/OFF/2 SELECTOR

The 1/OFF/2 selector allows selection of transceiverl, no transceiver or
transceiver 2.

GAIN KNOB

The gain knob provides receiver sensitivity adjustment.
In CAL position, it automatically adjusts to the optimum setting.

TILT KNOB
The TILT knob allows manual control of the antenna elevation.
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WRX CONTROL UNIT WITH PWS (OPTIONAL)

GAIN PWS TI LT
® 1 5@
@ OFF @ AUTO
GAIN KNOB MAX TILT KNOB
> MODE

0
MIN CAL TURB
WX+T MAP
SYS
WX
1/OFF/2 2 5 opr@om @
SELECTOR g 1 ®
L OFF GND CLTR SPRS
WRX CONTROL UNIT WITHOUT PWS
GAIN TILT é
MODE *
TURB
WX+T MAP
SYS X %
@ 1 @ 2 ow@on ®
OFF GND CLTR SPRS

PWS = PREDICTIVE WINDSHEAR SYSTEM
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MODE SELECTOR

WX SELECTION
Weather is the normal position of the mode selector.
The colors displayed depend on the rain intensity.

WX + T SELECTION
In the Weather/Turbulence position, the turbulence areas are shown in
magenta. Turbulence areas are shown up to 50 NM from the A/C.

TURB SELECTION
This mode corresponds to the operation in turbulence detection only

and the turbulence areas are displayed in magenta.

MAP SELECTION
The MAP position provides the display of mountains, cities, coast
lines and is useful for backup navigation.
Manual gain adjustment is recommended in the MAP mode.

GND CLTR SPRS SWITCH

The activation of the Ground Clutter Suppressor (GND CLTR SPRS)
switch, in the WX mode, reduces the intensity of the ground clutter.
The Ground Clutter Suppressor function is only available in WX,
WX+T modes and in TURB mode beyond 50 NM.
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PWS/OFF/AUTO Switch ( Optional )

In AUTO selection, the Windshear mode is transparent to the crew until a
windshear event is detected. In this case, the Predictive Windshear System
(PWS) generates the appropriate visual and aural annunciation.

In the Windshear mode, the TILT and GAIN are controlled automatically for
the scanning; but the TILT displayed on the NDs isénordance with the
control unit tilt selection.
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WEATHER RADAR D/O

Control Unit
Transceiver
ADIRUs
Antenna

LGCIU
Indicating

CMC

PWS (OPTION)
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CONTROL UNIT

The Control Unit provides mode of operation, antenna tilt and gain of the
receiver digitalized information, via an ARINC 429 bus.

The transceiver start up system is ensured by a discrete signal.
No pre-heating time is necessary before the start up operation.

TRANSCEIVER

The Weather Radar uses the principle of radio echoing to detect the level of
precipitation, and the principle of Doppler effect to detect the turbulence
areas.

34 NAVIGATION

An internal circuit of the transceiver ensures antenna stabilization.

The stabilization data is : pitch and roll angles, selected tilt, antenna azimuth
and elevation angle.

LGCIU

The Landing Gear Control Interface Unit (LGCIU) sends a discrete signal to
the transceiver.

This Ground/Flight information is used by the receiver BITE module to count
the flight legs.

INDICATING

The transceiver operates in the X-band frequency (9345 Mhz).
It digitalizes the video signal for display on the Navigation Displays (ND).

ADIRUs

The three Air Data and Inertial Reference Units (ADIRUS) give the pitch and
roll angles, to ensure antenna stabilization, and the ground speed for Doppler
mode correction.

The ADIRU which provides data is selected by means of the Air Data Inertial
Reference System (ADIRS) switching panel.

ANTENNA

The Weather Radar antenna is energized and controlled in azimuth an%MC

elevation by the transceiver in use.

The radio frequency signals are exchanged between the transceivers and the
antenna, via a wave guide.

The antenna scans a 180° sector in azimuth and has a tilt coverage of + or
- 15°.

The Weather Radar image provided by the selected transceiver, is shown on
Captain and First Officer Navigation Displays (ND).

The video signal is sent to the NDs via the Display Management Computers
(DMC), by means of two ARINC 453 buses.

Each data cable is terminated at one end with a low inductance resistor (68
ohms) to avoid a signal return.

The various system controls are grouped on the weather radar control unit and
on the Electronic Flight Instrument System (EFIS) control panels of the Flight
Control Unit (FCU).

On either EFIS control panel of the FCU, the mode selector switch must be
set to the ARC or ROSE position to obtain the image display on the
corresponding ND.

The Multipurpose Control and Display Units (MCDUSs) allow the systems to
be tested via the Central Maintenance Computers (CMC).
The tests are only available on ground.

Only one transceiver provides information to the NDs at a time, but both
transceivers are always supplied in order to achieve the maintenance function
(continuous test).
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PWS (OPTION)

A discrete input, provided by the weather radar control unit through the
AUTO/OFF switch, enables the windshear function.

This discrete signal is also transmitted to the three DMCs which use it for
the windshear message display logic.

Two types of qualifier inputs are required to prevent automatic activation of
the windshear function:
- qualifiers A1 and A2, coming from the ATC TCAS control unit,
- and qualifiers B1 and B2, provided by the engine oil pressure sensors
of engines 1 and 2.

In order to automatically activate the windshear function, one qualifier A and
one qualifier B have to be valid.

The radio altimeter provides the transceiver with altitude data which is used
for the automatic activation of the windshear function.

An analog audio output transmits a synthetic voice alert message to the Audio
Management Unit.

Audio inhibit discrete signals are used to indicate whether the aural alert
output has to be active or not.

The audio input discretes are used to inhibit the predictive windshear alerts.
The PWS audio inhibit discrete ouputs are used to inhibit other aural alerts
generated by systems such as: TCAS or GPWS or other FWC warnings.
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WEATHER RADAR COMPONENTS

Weather Radar 1/2 Transceiver
Weather Radar Transceiver Control Unit
Weather Radar Transceiver Antenna
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WEATHER RADAR 1/2 TRANSCEIVER

FIN :
Transceiver; 1SQ1, 1SQ2
Dual mouting tray : 5SQ
ZONE : 121

COMPONENT DESCRIPTION
The face of the transceiver is fitted with one handle, two lugs, one RS
232 test connector and one BMC connector. The back is equipped with
one ARINC 600 size two wave guide connector and two air
connectors.
The transceivers are fixed on the mounting tray. The wave guide
switch is integral with the mounting tray. It ensures switching of the
RF signal from the antenna to each transceiver by means of a wave
guide.

IN SITU TEST
No test available.
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COMPONENT
LOCATION
Collins
[]
REMOVAL “ J [o%|
INSTALLATION i /|
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' FACE | BACK
WAVE GUIDE NAME PLATE RS 232 TEST CONNECTOR
SWITCH BNC CONNECTOR
WXR TRANCEIVER
:
¢
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WEATHER RADAR TRANSCEIVER CONTROL UNIT
FIN : 35Q

ZONE : 210

COMPONENT DESCRIPTION
Part of weather radar control is grouped on the control unit:
1- Mode selector,
2- Tilt selector,
3- Gain selector,
4- 1/OFF/2 switch (transceiver 1 or 2 selector),
5- PWS/OFF/AUTO switch (If Predictive Function is
activated) (OPTIONAL),
6- GND CLTR SPRS switch (Ground Clotter Suppressor).

These data (1,2,3) are digitized and monitored by a Central Processing
Unit to generate a control word which is sent to the transceiver
through a control bus line.
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COMPONENT
LOCATION

REMOVAL
INSTALLATION

WXR CONTROL UNIT WITHOUT PWS
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PWS = PREDICTIVE WINDSHEAR SYSTEM
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WEATHER RADAR TRANSCEIVER ANTENNA

FIN :
Antenna : 11SQ
Antenna drive : 7SQ
ZONE : 110

COMPONENT DESCRIPTION
The antenna is controlled in azimuth and elevation by the transceiver.
The antenna movements are ensured by two DC (direct curent) motors
and the angular positions are recopied by synchros.
Energization of the antenna is powered with 400hz 115VAC through
the selected transceiver.
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COMPONENT
LOCATION
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INSTALLATION 2 e
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WEATHER RADAR OPERATIONAL
PRECAUTIONS

Forbidden Area
Metallic Obstacles
Refuelling
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FORBIDDEN AREA

Nobody within a distance of 1.5 meters from the antenna in an arc of +or -
135 degrees.
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METALLIC OBSTACLES

The dangerous zone forward of the aircraft must be free of metallic obstacles
such as hangars or aircraft within 5 meters in an arc of + or - 90 degrees.
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REFUELLING

The system must not be operated during the refuelling of the aircraft or during
any refuelling operation within 100 meters.
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HUD SYSTEM PRESENTATION

Principle
Components
Indicating
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PRINCIPLE
The HUD is a flying aid system which provides the pilot with an image
superimposed on the outside world in his field of view.This aid is based on
the principle of symbol projection on an external combiner, mainly composed
of a flat sheet of glass.

34 NAVIGATION

When the Optical Head Up is located in the down operational position, it is
automatically supplied. When it is in the retracted position, power is ho

A precise mechanism allows accurate positioning of this combiner.

longer supplied.

TICAL
WINDSHIEL HE U

!\&

EYE

The objectives of HUD are :
- to supply guidance information on the ground, at take-off and
landing in conditions of reduced visibility;
- to give information to the pilot for visual approach on airfields not
equipped with Instrument Landing System (ILS);
- to monitor the automatic approach operations.

DATE : FEB 1993 Page 602

F34HAO02

For Training Purposes Only
Issued By SPL/GK March 2006



% AIRBUS

Training & Flight Operations Support and Services A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE 34 NAVIGATION

~ "N\
[
A

——

T 7
VM ﬂ“
20000 0W

AR

/11

T =

DATE : FEB 1993 Page 603 F34HA02
For Training Purposes Only
Issued By SPL/GK March 2006



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

MECHANICS / ELECTRICS & AVIONICS COURSE

COMPONENTS
The HUD system is mainly composed of two separate units.

The HUD components are:
- the Head Up Display Computer (HUDC), which processes the input
parameters received from the Display Management Computer (DMC)
1 or 3 and transforms them into deflection and bright-up signals;
- the Optical Head Up (OHU), above the pilot's head, on the cockpit
ceiling, controlled by the HUDC and which supplies the pilot with a
collimated synthetic image.
The OHU can take two positions (down or retracted) and the transfer
operation between these positions can be performed by means of:
- a HUD ON/OFF switch, next to the OHU, for the motorized

34 NAVIGATION
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transfer;
- a declutching handle, below the ON/OFF switch, for the manual
transfer.
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INDICATING

According to the flight configuration, different displays can be provided to
the pilot and the symbology can be modified.
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Head Up display ( HUD
HUDC The Central Maintenance Computer (CMC) one is linked to the HUDC by an
The Head Up Display Computer (HUDC) processes the input parameters ARINC low speed bus for maintenance purpose.
received from Data Management Computer (DMC) one or three. There is no direct link between the HUDC and the Flight Warning Computer
The system architecture depends on captain DMC1/DMC3  switching (FWC).
possibility.
OHU
The Optical Head Up (OHU) is composed by the Optical Display Unit
(ODU), which generates the image, and an electrical engine fixed on the
Mounting Tray (MTR) which ensures the motorized interface to allow the
different positionning of the Optical Display Unit (ODU).
The Optical Head Up (OHU) sends to the HUDC by means of two discrets:
- ON/OFF information (ON when the OHU is blocked in operational
position);
- BITE information ( when the OHU is faulty).
OoDuU
The HUDC sends to the ODU different analog signals to allow the image
generation.
The analog signals are :
- deflection signals ( x and y );
- bright-up signals ( z );
- time reference signal ( BO ).
DMC
The DMC one or three sends to the HUDC the parameters provided by
different aircraft sensors and computers.
For the RA and ILS information, the HUDC uses :
- RA1 in priority with automatic switchover on RA2;
£ - ILS2 in priority with automatic switchover on ILS1.
E
O
S
2
4
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GENERAL

The purpose of this module is to exipl in detail the symbology which
composes the synthetic image provided to the pilot by the Head Up Display.

SYMBOLOGY

An image can be composed by means of 16 combinated symbols.

AIRCRAFT AXIS

The aircraft axis is the reference symbol.

All the other symbols are located with respect to this symbol.

HEADING SCALE

The heading scale is indicated on the horizon line by means of dashes.

The distance of the horizon line from the aircraft axis gives the pitch

attitude. For excessive roll values, the horizon line flashes.

34 NAVIGATION

PITCH SCALE

The zero pitch attitude is fixed on the horizon line.

O

o O O O

o O O O

O

The indications are shown by :
- one dot for %
- one short dash for’;5
- one long dash with digital value for°10
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SELECTED AIRSPEED

FLIGHT PATH VECTOR (FPV)
The selected airspeed moves along a virtual axis perpendicular to the

The flight path vector gives the aircraft slope with respect to the left wing of the Flight Path Vector.
horizon line and the aircraft drift with respect to the pitch scale.

UFPPE

LIMIT .
— LOWE

N LIMIT

In the takeoff phase, only the positive pitch is shown. For high drift,
when the symbol should be out of display it is held in limit position

When the difference between the Computed Air Speed is greater than

and it flashes. 15 Kt, this symbol is held in limit position and is only represented by
The dimensions of total field of view are : a half triangle above or below the left wing of Flight Path Vector.

- 30 in azimuth;

- 20 in elevation. ILS DEVIATION

The upper and lower sides show Glide/Slope excessive deviation and

COMPUTED AIRSPEED (CAS) the lateral sides show Localizer excessive deviation.
The distance from the center of the ILS square box to the center of

The Computed Air Speed is displayed in digital value and moves with
respect to the Flight Path Vector.

GLIDE

C C
GLIDE

the Flight Path Vector enables the Localizer and Glide/Slope
Its square box flashes when the CAS is lower than VLS - 5 Kt. deviation to be evaluated.
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SELECTED FLIGHT PATH ANGLE RUNWAY AXIS
The Filght Path Angle symbol moves in parallel to the attitude scale. The runway heading symbol shows the selected ILS runway axis on

the horizon line.

The distance to the horizon line gives the selected Flight Path Angle. SELECTED TRACK

FLIHGT PATH ACCELERATION (FPA) On the horizon line this symbol shows the track selected on the FCU.
RADIO HEIGHT
The Flight Path Acceleration shows increases or decreases in aircraft

total energy.
Setting the top of the arrow at the level of the selected speed symbol

The radio height digital value is displayed in a fixed position with
respect to the Flight Path Vector.

VARIOUS MESSAGES

is performed by increasing or decreasing the engine thrust.
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YAW FLIGHT DIRECTOR (FD) BAR

The position of this message is fixed with respect to the Flight Path
Vector. The position of the Yaw FD bahows the necessary adjustment to

For example: The "FLARE" message appears at 50 feet when Auto keep the aircraft on the runway axis.

> T
1 @ DECELERATION

! The deceleration symbol appears during the deceleration phase on
FL E the ground and serves to quantify the aircraft deceleration. Marks L
© / and M respectively correspond to the Low (3.4 Kt/s) and Medium (6
Pilot is engaged. Kt/s) autobraking levels.

AIRCRAFT SYMBOL

During roll out, this fixed symbol represents the aircraft.
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CONFIGURATION
There are 6 potential configurations of image.

ROLL OUT

This configuration is displayed when the pilot performs a Localizer
guided roll out provided that auto pilot is disengaged.
It is activated when the following logic conditions are present:

- DMC, IR, ADR and FMGEC valid;

- FD and ROLL OUT mode engaged;

- AP not engaged.

34 NAVIGATION

DATE : JUL 1993 Page 622
For Training Purposes Only

Issued By SPL/GK March 2006

F34HCO1



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

34 NAVIGATION

==zr
< |

DATE : JUL 1993

Page 623
For Training Purposes Only
Issued By SPL/GK March 2006

F34HCO1



% AIRBUS

Training & Flight Operations Support and Services

A330-200 TECHNICAL TRAINING MANUAL

FQW4200 GE Metric

MECHANICS / ELECTRICS & AVIONICS COURSE

TAKEOFF RUN

This configuration is displayed when the pilot performs a Localizer
guided takeoff.
It is activated when the following logic conditions are present:

- DMC, IR, ADR and FMGEC valid;

- AP and FD not engaged.

- RUNWAY LOC engaged.
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AUTOMATIC APPROACH

This configuration is displayed when the pilot performs an automatic
ILS approach.
Note : G/S bars are cleared at 100 ft.
LOC bars are cleared at 15 ft.
It is activated when the following logic conditions are present:
- DMC, IR, ADR and FMGEC valid;
- at least one AP engaged ;
- G/S capture or G/S track engaged ;
or LAND TRACK mode engaged with ROLL OUT
mode not engaged.
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MANUAL APPROACH

This configuration is displayed when the pilot performs a visual
approach, guided by a Flight Path Angle selected on the FCU.
It is activated when the following logic conditions are present:

- DMC, IR, ADR and FMGEC valid;

- at least one FD engaged with Flight Path Angle engaged.
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3° MANUAL APPROACH

This configuration is displayed when the pilot performs a visual
approach with an FCU failure.
It is activated when the following logic conditions are present:

- DMC, IR, ADR valid;

- FCU FPA not valid;

- no AP or FD engaged;

or FMGEC failure.
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BASIC CONFIGURATION

This configuration shows the basic display.

It is activated when the following logic conditions are present:
- DMC, IR and ADR valid;
- not in automatic, manual of Banual approach
configuration;
- not in roll out or takeoff run configuration.
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ILS FAILURE
FAILURES
If data is lost on the two ILS receivers, or if transmission is coded
The Head Up Display Computer and the Optical Display Unit have Non Computed Data, it is no longer represented on the image. Each
permanent test programs which can detect the following failures. data (Glide/Slope, Localizer, runway heading) is independent and is

separately shown.
HEAD UP DISPLAY COMPUTER (HUDC) FAILURE
RADIO ALTIMETER (RA) FAILURE
The energized Optical Display Unit shows a diagonal segment.
If the radio altitude information is completely lost, it will no longer
OPTICAL DISPLAY UNIT (ODU) FAILURE be displayed.This discrepancy is detected by the Flight Warning
Computer (FWC).
The energized Optical Head Up is blank.
ATTITUDE DISCREPANCY
DISPLAY MANAGEMENT COMPUTER (DMC) FAILURE
In case of attitude discrepancy, "CHECK A.T.T" message is displayed
If the HUDC detects label 276 not valid from DMC, the entire above the horizon line.
image disappears.
FMGEC FAILURE

INERTIAL REFERENCE (IR) FAILURE
When the DMC delivers any of the Flight Management Guidance and

When the Display Management Computer delivers any of the IR Envelope Computer (FMGEC) parameters either not refreshed or with
parameters with the status matrix coded Failure Warning (FW) or not the status matrix coded Failure Wwarning (FW), the speed
refreshed, the entire image disappears. information is no longer displayed.
The speed parameters (CAS, selected speed and potential Flight Path
COMPUTED AIR SPEED (CAS) FAILURE Acceleration) are dependent and are cleared simultaneously.

When the DMC delivers the Computed Air Speed with the status
matrix coded Failure Warning (FW) or not refreshed, the entire image
disappears.
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PARAVISUAL INDICATING SYSTEM
PRESENTATION

Principle
Components
Indicating
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ParaVisual Indicating (PVI)

PRINCIPLE

The PVl is a roll out piloting aid system when on runway, during take-off and
landing phases below 30 feet, in reduced visibility conditions.

The PVI is installed on the Captain side of the glareshield and generates a
head up paravisual image for the Captain.

The Captain can correct the aircraft trajectory following the PVI indication.
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COMPONENTS
The PVI is provided for the Captain only.

The electronic and display modules are integrated in a single unit.
The AUTOLAND indicator is also integrated in this unit.
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PVI and AUTOLAND INDICATOR ¢ "‘[i
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INDICATING
The Liquid Cristal Display consists of two fixed stripes and a moving box.

e.g. : When moving box is to the right of the fixed stripes, the Captain must
correct on the right.
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PVI D/O

DMC

DMC Switching
Autoland

Test
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DMC

The Display Management Computer (DMC) provides Flight Management
Guidance and Envelope (FMGEC) Computer data to the ParaVisual
Indicating system.

The DMC provides, to the PVI :
- Yaw Flight Director orders,
- Auto-Pilot engagement,
- Flight Director engagement,
- RUNWAY LOC mode or ROLL OUT mode

DMC SWITCHING
Basically DMC 1 provides data to the PVI.

By selecting 3 on the Captain EFIS DMC selector, DMC 3 will provide
FMGEC data to the PVI.

AUTOLAND

The AUTOLAND warning iscontrolled by the Flight Warning Computers
(FWC) independently from the image generation system.

TEST
A self test controlled by a pushbutton is integrated in the PVI.

When the test pushbutton is pressed in, a discrete signal is transmitted to each
Flight Warning Computer.
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ON/OFF Switch

PVI In Standby

PVI In Guidance Command Presentation
External Failure

Internal Failure

Autoland Light
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ON/OFF SWITCH AUTOLAND LIGHT
An ON/OFF switch controls the PVI. When it is set to OFF the PVI display The AUTOLAND warning light is integrated in the PVI indicator.
is black. It comes on when a failure occurs during automatic landing.

PVI IN STANDBY

When the PVI is ON and guidance command presentation conditions are not
fullfilled, fixed marks are displayed.

The conditions of display are :

- PVI ON

- no PVI internal failure

- correct reception of Yaw Flight Director control

- AP/FD modes and engagement such as RUNWAY LOC mode or
ROLL OUT mode.

PVI IN GUIDANCE COMMAND PRESENTATION
The PVI displays a moving symbol and a fixed mark.

When the moving symbol is on the right, the Captain has to correct on the
right. Opposite for the left.

When the moving symbol is centered, no action is required.

EXTERNAL FAILURE
When a non valid signal input is detected, the PVI display is white.

INTERNAL FAILURE
When the PVI integrated test detects a failure, a black display appears.
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General

Altitude

Altitude and Speed/Temp
Radio nav

Attitude
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GENERAL

The purpose of this module is to present the specific CMS pages relative to
the ATA 34 systems.

ALTITUDE

RA
The RA menus are standard.

ALTITUDE AND SPEED / TEMP

ADR
The same ADR menus are accessible from ALTITUDE and SPEED/TEMP
key on the SYSTEM/REPORT TEST page.

34 NAVIGATION

CAS DYNAMIC SLEW TEST

The CAS DYNAMIC SLEW TEST causes the ADR to output a simulated
ramp of computed air speed. The CAS limit values are tested to be within 0
and +450 kts. The CAS lower limit is tested to be less than the CAS upper
limit. The speed slew rate is tested to be within 1 to 100 kts/mn.

AOA SENSOR TEST

An AOA SENSOR TEST is available. The AOA SENSOR TEST causes the
ADR to set theAOA special test discrete to ground state. Thus the AOA
sensor is commanded to a fixed position greater than the stall warning
threshold, so the FWC activates the aural stall warning.

The items are the same as on a standard menu except some tests that ﬁéM AIR TURBINE TEST

available on the first ADR menu page:
- RAT TEST
- output TEST (Slew Tests, Interface Test, AOA SENSOR Test);

ALT DYNAMIC SLEW TEST
The ALT DYNAMIC SLEW TEST causes the ADR to output a simulated

A RAM AIR TURBINE TEST is available.The RAM AIR TURBINE TEST

sets the low speed warning 3 output discrete to simulate a CAS greater than
100 kts (logic condition used by the RAM AIR TURBINE). The discrete is
reset at the end of the test.

CAUTION : RAM AIR TURBINE MAY DROP DURING TEST (amber).

ramp of altitude. The altitude limits are tested to be within -2000 and +50000|NPUT STATUS

ft. The altitude lower limit is tested to be less than the altitude upper limit.
The altitude slew rate is tested to be within 1 to 20,000 ft/mn.

On the ADR main menu an INPUT STATUS key enaldesess to the
current state/value of the selected ADR inputs (discrete, analog and binary
inputs) (8 pages).
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RADIO NAV

The radio nav menus are standard except for some systems. DME, VOR ,
ATC, ADF and WXR have the same type of specific menus.

ATTITTUDE

The IR menus are not standard.
The main items of a standard menu are available.

INPUT STATUS

On the IR main menu an INPUT STATUS Key enables to access top the
current state/value of the selected IR inputs (discrete, analog and binary
inputs) (6 pages).
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NAVIGATION SYSTEM WARNINGS
(except ADIRS)

ILS 1 (2) (1+2) Fault

RA 1 (2) (1+2) Fault

GPWS Fault

GPS 1 (2) (1+2) Fault (OPTION)
TCAS Fault (OPTION)

PWS Fault (OPTION)
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ILS FAULT (e.g.:ILS1 failed) NOTE :
Notice the flashing red "LOC" and "G/S" message on PFD 1 and on ND 2, There are no dedicated ECAM pages for the navigation system. In case of a
as well as an amber "NAV ILS 1 FAULT" message on the ECAM display. NAV FAULT, there will be no system page called for the cspomding
This warning is triggered in case of failure of an ILS receiver (LOC and G/S failure.

parts). In case of one ILS receiver failure, landing capability is limited to
CAT1, in case of failure of both receivers, CAT1 is inoperative.

RA FAULT

Notice the flashing red "RA" message on the PFD, as well as an amber "NAV
RA1+2 FAULT" message on the ECAM display.

This warning is triggered in case of failure of both RA transceivers. In this
case, landing capability is limited to CAT1. In case of failure of one
transceiver, no local warnings are shown but CAT3 is inoperative.

GPWS FAULT
Notice the amber "FAULT" SYS pushbutton light on the GPWS control
panel, as well as an amber "NAV GPWSBULT" message on the ECAM
display. This warning is triggered in case of failure of the GPWS.

GPS FAULT (OPTION)

This warning is triggered in case of failure of the GPS.

TCAS FAULT (OPTION)

Notice the flashing red "TCAS" message on the PFD and on the ND, as well
as an amber "NAV TCAS FAULT" on the ECAM display.
This warning is triggered in case of failure of the TCAS.

PWS FAULT (OPTION

Notice the amber "PRED W/S" message on the ND as well an amber " NAV
PRED W/S DET FAULT" on the ECAM display.

This warning is triggered when the windshear AUTO/OFF switch ( on the
WXR conrol unit ) is set to AUTO if either the aircraft is on the ground or
the flat and slat lever position is different from 0. The fault message is not
displayed if the AUTO/OFF switch is set to OFF.
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