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H
I've attached the applicable distance learning training content for you have something to start with. IQ and CQ content is still being gathered.

Below is a table that shows when each flight crew member completed the training, which differ based on when they transitioned to the A330.

Curriculum Release Date Lesson Topic
Quarterly CQ 4/1/12017 System Review Questions — A330 Engines & APU 9/1/2017 N/A 10/3/2017 9/9/2017
A330 Aircraft Systems Initial Qualification Engines & APU 6/22/2015 11/2/2017 5/30/2016 4/22/2017

e Engines and APU System Review Questions

o Planned distribution in Q2 2017 as part of QCQ cycle, but was slightly delayed due to technical issues, which is why the completion dates are all in Q3.
* A330 Aircraft Systems Initial Qualification

o Part of A330 qualification
e Between 22 June 2015 and 18 April 2018 there were no special focus QCQ topics related to engine fires for the A330 or fleet-common content.
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ESV Content Report

1/4/2017
a330_questions

A330_07eng_eng001_005.xml (Multiple Choice Text)

Reference: A330 Volume I, 49.11

Selecting the APU MASTER SW to ON/R results in all of the following, EXCEPT:

A. The APU computer sequences the starter, fuel flow and ignition to start the APU.
B. The APU page is automatically displayed on the lower DU (if AC power is available).
C. The APU computer performs its power-up test.

D. The APU air intake flap opens.
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assets/ 49009.jpg

A330_07eng_eng002_005.xml (Multiple Choice Text)
Reference: A330 Volume II, 49.11

According to the APU page:

A. The APU N speed is sufficient for bleed air or electrical use.
B. APU EGT is at an abnormally high temperature.

C. APU bleed air is unavailable.

D. The air intake flap must be selected open.

Q26_SRQ_330[1/4/2017 12:02:39 PM]
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FLAP OPEN

assets/

A330_07eng_eng003_003.xml (Multiple Choice Text)

According to the ECAM memo:

A. APU bleed air is being used.

assets/

A330_07eng_eng004_005.xml (Multiple Choice Text)

Which statement is true regarding the APU?

A. The APU does not have an IDG.

Q26_SRQ_330[1/4/2017 12:02:39 PM]
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A330_07eng_eng005_005.xml (Multiple Choice Text)

Reference: A330 Volume I, 26.11

The aircraft is on the ground. Which statement is true regarding the panel configuration shown?
A. APU fire causes an emergency shutdown of the APU, and fire protection will NOT be provided.
B. This is the normal panel configuration if the APU is left running with the aircraft unattended.

C. In case of an APU fire, the APU fire detection system is powered by external power.

BAT1 BAT2 APUBAT GALLEY COMMERCIAL
‘ AC ESS FEED o
G

pfaC ESS BUS J4—
BUS TIE

assets/ 33_eng_05.jpg

A330_07eng_eng006_005.xml (True/False)
Reference: A330 Volume Il, 26.11

True or False: In the event of an APU fire on the ground, a warning horn sounds from the nose gear bay to alert ground personnel of the fire.

True / False

A330_07eng_eng007_005.xml (Multiple Choice Text)

Reference: A330 Volume II, 49.11

Which is NOT a function of selecting IGN/START on the engine start selector?
A. Providing fuel flow and ignition during a manual engine start

B. Providing power form the aircrafta€™s electrical system to both FADECs

C. Closing both pack flow control valves during engine start

D. Manually selecting continuous ignition once the engines are running

Q26_SRQ_330[1/4/2017 12:02:39 PM]
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A330_07eng_eng009_004.xml (Multiple Choice Text)

From the ENGINE page, you can determine that:

A. Igniters A and B are energized.

ENGINE

assets/

A330_07eng_engl1l008_005.xml (Multiple Choice Text)

When the word AVAIL appears on the engine 1 EPR scale of the E/WD page, you know that:

A. A successful engine start has occurred.

Q26_SRQ_330[1/4/2017 12:02:39 PM]
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APUBLEED

assets/

A330_07eng_eng2008_005.xml (Multiple Choice Text)

According to the EPR display:

A. The current EPRis 1.411.

assets/

A330_07eng_eng3008_004.xml (Multiple Choice Text)
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From the E/WD page shown, you can determine the following:
A. The pilots are planning a FLEX takeoff at an assumed temperature of 45 degrees C.
B. Fuel used is 1180 Ibs for each engine.

C. The EPR rating limit is 1.549 based on climb power.

D. EPR Mode is not available for takeoff.

assets/ 72030.png

_notes

a330_07eng_eng011_005.xml (Multiple Choice Text)
Reference: A330 Volume Il, 72.11

When should the ENG START selector be selected to IGN/START?
A. When moderate turbulence is encountered.

B. When light rain is encountered.

C. Never, because the FADEC provides continuous ignition.

D. If volcanic ash is encountered.

ENG START
NORM

IGN
CRANK START
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a330_07eng_eng012_005.xml (True/False)

True or False: On the E/WD shown, you can see that the EPR mode is not available, and the FADEC has reverted to N1 unrated mode versus the
N1 rated mode.

/ False

ENG
MAN START NI MODE
1 2 1 2
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assets/

a330_07eng_eng013 003.xml (True/False)

True or False: On the A330, fuel and air are used to cool engine oil.

True /

a330_07eng_eng014 _005.xml (True/False)

True or False: In order for a thrust reverser to deploy, the LGCIU must detect that the aircraft is on the ground.

True/

a330_07eng_eng1010_001.xml (Multiple Choice Text)

The FADEC commands an increase in engine idle speed ...

A. for increased bleed demands, for example, selecting engine anti-ice ON.

Q26_SRQ_330[1/4/2017 12:02:39 PM]
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assets/ 72001.png

a330_07eng_eng2010_005.xml (Multiple Choice Text)
Reference: A330 Volume Il, 72.11
What will the FADEC do when it detects an impending hot start?

A. During automatic starts on the ground, the FADEC will attempt to control the hot start by modulating fuel flow, and, abort the start if
necessary.

B. During automatic starts in flight, the FADEC will attempt to control the hot start by modulating fuel flow and will provide EGT protection.
C. During manual engine starts, the FADEC will modulate fuel flow.

D. During ALL automatic or manual start attempts, the FADEC will modulate fuel flow to control a hot start.

ENG START
MORM

assets/ 72037.png

assets

_notes
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Lesson 1: Engines and APU

Engines_APU

Module 1: Core Material

MO1_Core

Topic 1: Engines Core Material

TO1 Engines_Core

Section 1: Introduction

S01_Introduction

ELE

ID Audio

Text

Function

Notes

Welcome to the A three thirty Engines
and A-P-U lesson.

01_100

Welcome to the A330 Engines and
APU lesson.

*Screenshots in the notes column are provided as a
reference and do not depict the actual panel position or final

view.

[SPLASH(Engine and APU, Core Material)]

This lesson covers the Learning
Objectives for the Engines and A-P-U
01 102 | Systems of the aircratft.

This lesson covers the Learning
Objectives for the Engines and APU
systems of the aircratft.

Section 2: System Overview

S02_System_Overview

ELE

ID Audio

Text

Function

Notes

The aircraft is equipped with Pratt and
Whitney 4000 series engines, capable
of producing up to 70,000 pounds of
thrust.

01_104

The aircraft is equipped with Pratt and
Whitney 4000 series engines, capable
of producing up to 70,000 pounds of
thrust.

Show in-flight A330 movie.

Add Text: “Pratt and Whitney 4000 series” and “up to 68,000

pounds of thrust”.

MO1_Core_Material.doc






They are twin-spool, axial-flow, high-
bypass turbofan engines.

They are twin-spool, axial-flow, high-
bypass turbofan engines.

Rotate and zoom to the left engine.
Peel back nacelle to view engine components.

Display graphic, ref. AOM Vol Il, 72.10.1, graphic E720002a
(right half of graphic).

Display airflow arrows through the engine areas.

01_106
01 108

The A-P-U is a self-contained, single The APU is a self-contained, single

shaft gas turbine engine that can shaft gas turbine engine that can

provide a primary or backup source of provide a primary or backup source of
01 110 electrical power and bleed air. electrical power and bleed air. [SPLASH(] ENG_4

It is located within a fire-proof It is located within a fire-proof

compartment in the lower portion of the | compartment in the lower portion of the

unpressurized tail cone. unpressurized tail cone.

Highlight the location on the tail and show the

01 112 APU with doors open in a circle graphic.
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Section 3: FADEC Description

S03_FADEC_Description

ELE

ID Audio

Text

Function Notes

A self-powered Full Authority Digital
Engine Computer, or FADEC, controls
01 114 each engine independently.

A self-powered Full Authority Digital
Engine Computer (FADEC) controls
each engine independently.

Generic “Computer Boxes” labeled “FADEC”

ENG_10

The FADEC:s interface with other
aircraft systems to maximize engine
01 116 performance.

The FADEC:Ss interface with other
aircraft systems to maximize engine
performance.

ENG_10 Added for LOD coverage
Generic “Computer Boxes” labeled “FADEC”

Each FADEC has two channels, either
one fully capable of operating the

01 118 engine.

Each FADEC has two channels, either
one fully capable of operating the
engine.

Split the computer box in half; label “Channel 1”7, and
“Channel 2”
ENG_10

One channel is active and the other on
standby; if one channel fails, the other
01 120 becomes active.

One channel is active and the other on
standby; if one channel fails, the other
becomes active.

Red “x” over one channel
ENG_10

Section 4: FADEC Functions

S04 _FADEC_Functions

ELE
ID Audio Text Function Notes
The FAD!EC performs the following The FAD!EC performs the following Text box of each item as spoken ENG_10
functions: functions:
01 122
01 124 Fuel flow control Fuel flow control L ENG_10
01 126 Ignition control Ignition control L ENG_10
Protection from exceeding N one, N Protection from exceeding N1, N, and
e . 2 L ENG_10
two, and EPR limits EPR (engine pressure ratio) limits -
01 128
Protection for starter engagement time Protection for starter engagement time L ENG 10
01 130 and re-engagement speed and re-engagement speed -
Computation of fuel used and thrust Computation of fuel used and thrust
limits limits L ENG_10
01 132
Data for display on the E-W-D and the Data for display on the E/WD and the L ENG 10
01 134 engine page ENGINE page -
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and computation of thrust penalties for . fth lties f

use of air conditioning and ice Computa“‘?ﬂ of thrust penalties for use L ENG_10
o1 136 protection of air conditioning/ice protection
01 138 P

During all_utﬁmat;]c (fenlglzung Stf”‘rts' FADEC | During automatic engine starts, FADEC Text box of each item as spoken ENG_10
01 140 accomplishes the following: accomplishes the following:
01 142 Start valve and H-P fuel valve control Start valve and HP fuel valve control L ENG_10
0L 144 Identification of hung starts Identification of hung starts L ENG_10

Protection from exceeding E-G-T limits, | Protection from exceeding EGT limits ENG 10

on the ground only (on the ground only) L -
01 146

And control of start aborts and restart Control of start aborts and restart

attempts, on the ground onl L ENG_10
01 148 pts, g y attempts (on the ground only)

No sensors are installed in the tailpipe; | No sensors are installed in the tailpipe;

therefore, the FADECs cannot identify therefore, the FADECs cannot identify ENG_10
01 150 tailpipe fires. tailpipe fires.

Section 5: FADEC Power Sources

S05_FADEC_Power

ELE
ID Audio Text Function Notes

Each FADEC can be powered by its Each FADEC can be powered by its Generic "Computer Boxes™ labeled "FADEC”

own dedicated alternator or by the own dedicated alternator or by the . . . i

aircraft's electrical system. aircraft's electrical system. Add 2 new boxes with arrows/lines into FADEC; labeled
01 152 Alternator” and “Electrical System ENG_10

When an engine is running, the When an engine is running, the

dedicated alternator powers the dedicated alternator powers the “Fuzzy” electron flowing from alternator to FADEC ENG_10
01 154 FADEC. FADEC.

If the alternator fails, the aircraft If the alternator fails, the aircraft Red “X” over alternator and “Fuzzy” electron now flowing
01 156 electrical system powers the FADEC. electrical system powers the FADEC. from electrical systemto FADEC ~ ENG_10

When a FADEC is not powered, amber | When a FADEC is not powered, amber Display graphic, ref. AOM Vol Il, 72.11.4, graphic

Xs replace the engine parameters for Xs replace the engine parameters for E720010a.

that engine on the E-W-D and the that engine on the E/WD and the
01 158 engine page. ENGINE page. ENG_10
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During engine start, the FADEC
alternator takes over automatically

During engine start, the FADEC

when engine speed is above five alternator_takes over automatically ENG_10
when engine speed is above 5% N..
01 160 percent N two.
After engine shutdown, the FADECs After engine shutdown, the FADECs
are powered by the aircraft's electrical | are powered by the aircraft's electrical ENG 10
system for fifteen minutes after the system for fifteen minutes after the -
01 162 | €ngine master switch is selected off. engine master switch is selected off.

Section 6: Engine Fuel System

S06_Engine_Fuel _System

ELE

ID Audio

Text

Function

Notes

Fuel is pumped from the wing tanks
through each engine’s low-pressure fuel
valve.

Fuel is pumped from the wing tanks
through each engine’s low-pressure
(LP) fuel valve.

waveenl 2 LS

S " General: Animate and expand/highlight
omponents as discussed. All non-essential components
faded back. Animate (load static schematic for animations to
follow) with HL of valve, ref. AOM Vol Il, 72.11.7, graphic
E720014a.

01 164
After passing through the L-P valve, After passing through the LP valve, fuel Animate, remove previous HL, show fluid movement
fuel pressure is increased by a low- pressure is increased by a low-pressure throughout the schematic, sink with audio, when “fuel
pressure fuel pump driven by the (LP) fuel pump driven by the engine pressure is increased” is stated, ref. AOM Vol I,
01 166 engine accessory gearbox. accessory gearbox. 72.11.7, graphic E720014a.
Animate, remove previous HL, continue fluid movement and
HL IDG and Engine Oil Coolers icon on schematic, ref. AOM
The fuel then passes through fuel-oil The fuel then passes through fuel/oit | [ . « ﬂ
heat exchangers that provide cooling heat exchangers that provide cooling A, &
for engine and I-D-G oil, and heat for for engine and IDG oil, and heat for fuel &:
fuel anti-icing. anti-icing.
01 168 Vol ll, 72.11.7, graphic E720014a.
The fuel is filtered before entering a The fuel is filtered before entering a Animate, remove previous HL, continue fluid movement and
01 170 | high-pressure pump that increases fuel | high-pressure (HP) pump that HL filter / HL the HP pump on schematic, ref. AOM Vol I,

MO1_Core_Material.doc
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pressure to meet engine-operating
requirements.

increases fuel pressure to meet engine-
operating requirements.

72.11.7, graphic E720014a.

01 172

Finally, the fuel passes through a
FADEC controlled fuel-metering valve
and the H-P fuel valve to the fuel
nozzles in the combustion chamber.

Finally, the fuel passes through a
FADEC controlled fuel-metering valve
and the HP fuel valve to the fuel
nozzles in the combustion chamber.

Animate, continue fluid movement and HL fuel metering
valve HP valve and nozzles on schematic, ref. AOM Vol Il,
72.11.7, graphic E720014a

Section 7: Ignition System

S07_lIgnition_System

ELE
ID Audio Text Function Notes

Each engine is equipped with an Each engine is equipped with an

ignition system for engine starting on ignition system for engine starting on

the ground or restarts in flight. the ground or restarts in flight. _ ) )

Animate engine rotation.
(Create a simplified schematic referencing FCOM 1.70.80

01 174 pg. 2)

The system consists of two identical, The system consists of two identical,

independent igniter circuits: Igniter A independent igniter circuits: Igniter A Label each igniter
01 176 and Igniter B. and Igniter B.

Each FADEC channel is capable of Each FADEC channel is capable of AF?SDGEeCneBnC Computer Boxes” labeled "FADEC A" and

controlling either igniter circuit. controlling either igniter circuit.
01 178 And supply lines to the igniters

Continuous ignition, which uses both Continuous ignition, which uses both

igniters to protect engine combustion, igniters to protect engine combustion,

can be selected either manually or can be selected either manually or
01 180 automatically. automatically.

When an engine is running, continuous | When an engine is running, continuous

ignition is manually activated by rotating | ignition is manually activated by rotating Mr Hand rotates ENG START selector to IGN START
01 182 the engine start selector to ignition start. | the engine start selector to IGN/START.

An Operating Limitation states that the An Operating Limitation states that the ) S .

R AR Text box: Engine ignition must be on during:

engine ignition must be manually engine ignition must be manually ENG 11
01 184 selected on while operating in: selected on while operating in: —
01 186 Moderate or greater rain Moderate (or greater) rain L Add text as spoken ENG_11
01 188 Moderate or greater turbulence Moderate (or greater) turbulence L ENG_11
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And when standing water or slush

When standing water or slush exists on

01 190 exists on the runway the runway L ENG_11
01_192 P
Show 2 cutouts of the ENGINE page during a start.
1st with igniter “A” activate, then add 2" ENGINE page with
) ] ] ) igniter “B” activate
During automatic starts on the ground, During automatic starts on the ground,
the respective FADEC automatically the respective FADEC automatically
activates one igniter, alternating igniters | activates one igniter, alternating igniters
between starts. between starts.
01 194 ENG_11
The igniters are aL_JtomatlcaIIy The igniters are al_JtomatlcaIIy Remove igniter indication from ENGINE page
01 196 deactivated following an engine start. deactivated following an engine start.
01 198 Pause for transition
ENG page With both igniters indicated
The FADEC activates both igniters The FADEC activates both igniters
during: during:
Text box: Both igniters activated during:
01 200 ENG_11
01 202 Manual start attempts Manual start attempts DL * Manual start attempts ENG_11
01 204 Automatic starts in flight Automatic starts in flight DL » Automatic starts in-flight ENG_11
And during restart attempts after a During restart attempts after a failed bL * During restart attempts (after a failed start attempt)
failed start attempt start attempt ENG 11
01 206 _
01_208 P
Each engines .F.ADEC a<.:t|vates Each engines .F.ADEC ac.:’uvates Text box: Continuous ignition is activated when: ENG_11
01 210 | continuous ignition when: continuous ignition when:
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An in-flight flameout or surge is

An in-flight flameout or surge is

detected detected DL * An in-flight surge is detected ENG_11

01_212
Or engine anti-ice is in use and engine Engine anti-ice is in use and engine * Engine anti-ice is in use and engine thrust is near idle
thrust is near idle thrust is near idle DL ENG_11

01 214 _

Section 8: Oil System

S08_Oil_System

ELE
ID Audio Text Function Notes
Oil is supplied to the engines for Oil is supplied to the engines for :
lubrication and cooling and then lubrication and cooling and then
returned to an engine-mounted oil tank | returned to an engine-mounted oil tank
by scavenge pumps. by scavenge pumps.
Display graphic, ref. AOM Vol Il, 72.11.11, graphic
01 216 E720005a. Animate flow through the schematic.
An oil supply pump, powered by the An oil supply pump, powered by the
accessory drive, produces the pressure | accessory drive, produces the pressure HL oil suoply pum
required to develop oil flow through the | required to develop oil flow through the PRy pump
01 218 engine. engine.
01 220 The oil is filtered to remove impurities. The oil is filtered to remove impurities. HL QOil Filter
If an oil filter becomes clogged, it can If an oil filter becomes clogged, it can HL Bvpass
01 222 be bypassed. be bypassed. yp
Qil is cooled by both ambient air and Qil is cooled by both ambient air and HL Air and Fuel Exchangers ENG_13
fuel. fuel.
01 224
01 226 [PIN(OIl pressure varies with engine speed.)] ENG_13

Section 9: Thrust Control

S09_Thrust_Control

ELE
ID Audio Text Function Notes
Engine thrust is controlled automatically | Engine thrust is controlled automatically [VFDO
using tne au_totrlrr:Jsttﬁysttelm, or using t“e au_tothtLusE[systflm, or Highlight thrust lever location and fade in the thrust levers.
o1 298 manually using the thrust levers. manually using the thrust levers. (Thrust levers in CLB)
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The autothrust system status can be
disconnected, armed, or active.

The autothrust system status can be
disconnected, armed, or active.

Across the top of the screen, add the following text in three
columns....

01 230 Disconnected Armed Active
When autothrust is disconnected or When autothrust is disconnected or
armed, engine thrust directly armed, engine thrust directly
corresponds to the position of the thrust | corresponds to the position of the thrust

01 232 levers. levers.
When autothrust is active, engine thrust | When autothrust is active, engine thrust WA e T
is controlled automatically. It is is controlled automatically. It is Undemneath the “Active” column, add text indicating:
important to note that the thrust levers important to note that the thrust levers Thrust is controlled by the autothrust system between idle
do not move in response to autothrust do not move in response to autothrust and the thrust lever position (up to MCT)

01 234 commands. commands. '

Section 10: Thrust Modes and Thrust Limiting

S10_Modes_Limiting

ELE
ID Audio Text Function Notes
[VFD()] Highlight thrust lever location.(Thrust levers in CLB)
The FADE.C.S compute thrus_t limits The FADECs compute thrust limits for
compute limits for the following thrust . .
) the following thrust modes:

modes:
01 236
01 23g | roe-gah, or takeoff/go-around TOGA (takeoff/go-around) L List vertically along the left side of the screen as spoken
01 240 M-C-T, or max continuous thrust MCT (max continuous thrust) L
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01 242 Flex FLX (flex) L
01 244 And climb. CL (climb) L
To the right of the text, fade in a cutout of the upper ECAM.
The thrust mode and thrust limit are The thrust mode and thrust limit are
displayed on the E-W-D. displayed on the E/WD.
01 246 HL CLB thrust mode on E/WD

Section 11: EPR Mode

S11_EPR_Mode

ELE
ID Audio Text Fuonnctl Notes

The FADECSs use one of two modes for | The FADECs use one of two modes for
setting thrust: EPR and N one. setting thrust: EPR and Nj.

01 248 [VFDO
EPR is the normal mode of thrust EPR is the normal mode of thrust control, Cutout of E/WD
control, and is displayed on the E-W-D. | and is displayed on the E/WD.

01 250 HL EPR Gauges
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Section 12: N1 Mode

S12 N1 Mode

ELE
ID Audio Text Function Notes
In the rare event that the EPR mode In the rare event that the EPR mode '\NM;LFtUQCTIQN_: 5I|:DR Mode tilzalélt ENS;? 1 (N1 Igated) vt
fails, the FADECs automatically revert fails, the FADECs automatically revert t()) e to Iergsm.l EPRCUhrreT d}/] oesn bresg)(onAI prort:)r(]ery 0
to the N one mode to control thrust. to the N1 mode to control thrust. abnormal. Eng should have amber SO, there 1S
01 252 no N1 rating (number)
The engines can also be manually The engines can also be manually Fade in the overhead ENG panel and Mr. Hand selects the
selected to the N one mode using the N | selected to the N; mode using the N1 N1 MODE pbs to ON. Show upper ECAM after both N1
01 254 | °ON€ mode pushbuttons. MODE pbs. MODE pbs have been selected ON. ENG_12
There are two possible N one modes: There are two possible N; modes: . .
o1 256 Rated and Unrated. Rated and Unrated. Under the ECAM display, display text: Rated N;
Static cutout graphic of E/WD in rated N1.
In the rated N one mode, thrust lever In the rated N1 mode, thrust lever Reference AOM Vol Il, 72.11.22, graphics E720026a and
position and thrust limit indications position and thrust limit indications E720027a. Show and label all indications.
transfer from the EPR indicator to the N | transfer from the EPR indicator to the
one indicator. N3 indicator.
01 258 ENG_12
In addition, the N one mode limit In addition, the N1 MODE limit
indications replace the EPR limit indications replace the EPR limit HL N1 MODE limit indications
01 260 | indications. indications.
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N1 MODE
|_898% | ENG_12

Pause for transition

01_262
To the right of the ECAM, list with text:  Unrated Mode
In the unrated mode, thrust lever In the unrated mode, thrust lever Place aircraft in N1 unrated mode and HL
position and N one limit indications are | position and Ny limit indications are not
not displayed and the FADEC over displayed and the FADEC overspeed
speed protections are reduced. protections are reduced.
01 264
In addition, the N one mode limit is not In addition, the N1 MODE limit is not N1 MODE
available and amber Xs are displayed available and amber Xs are displayed ﬁ
below N one mode. below N1 MODE.
01 266 HL amber Xs sz ENG_ 12
Section 13: Reverse Thrust ) REVErsE et
ELE
ID Audio Text Function Notes
The reverser for each engine is The reverser for each engine is
hydraulically actuated, and is controlled | hydraulically actuated, and is controlled
01 268 | by the respective engine’s FADEC. by the respective engine’s FADEC.
Reverser deployment is initiated by Reverser deployment is initiated by
moving the reverse levers, located on moving the reverse levers, located on
the front of the thrust levers, up and aft. | the front of the thrust levers, up and aft.
*note, the above engine graphic is from an A320. Use the
A330 and appropriate cowl movement indications.
Show thrust levers in the CL detent. 2 pointers identifying
01 270 the reverse thrust levers.
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When reverse thrust is selected, the When reverse thrust is selected, the
rear section of the cowls move rear section of the cowls move . .
. , Mr. Hand pulls the thrust reverser levers aft into reverse idle.
rearward, and the blocker doors pivot to | rearward, and the blocker doors pivot to Animate sequence on the endine
deflect fan air forward through deflect fan air forward through q 9
01 272 deflecting vanes. deflecting vanes.
01 274 Pause for transition
For a thrust reverser to deploy, all of the | For a thrust reverser to deploy, all of
. . : : ' _ ENG_14
01 276 following conditions must be met: the following conditions must be met:
At least one FADEC channel is At least one FADEC channel is L Text box of items as spoken
01 278 operating operating ENG_14
At least one L-G-C-I-U senses that the At least one LGCIU senses that the
; : ) : L ENG 14
01 280 | @ircraftis on the ground aircraft is on the ground
01 282 Reverse thrust is selected Reverse thrust is selected L ENG_14
01 284 And the respective engine is running The respective engine is running L ENG_14
01 286 Pause for transition
The FADECs limit reverse thrust, so The FADECSs limit reverse thrust, so
that engine limits are not exceeded, that engine limits are not exceeded,
01 288 | even with max reverse thrust selected. even with max reverse thrust selected.
When reverse thrust is no longer When reverse thrust is no longer
desired, the reverse levers are moved desired, the reverse levers are moved
down and forward, at which time the down and forward, at which time the Pointers to rev levers and engine
reverser cowls are commanded to reverser cowls are commanded to
01 290 | close. close.
NP[(Limitations:
e Selection of reverse thrust in flight is prohibited.
e Backing the aircraft with reverse thrust is not
permitted.
e Under normal conditions, do not use maximum
01 292 reverse thrust below 70 knots.)]

Section 14: Engine Start Selector

S14 Eng_Start_Selector

ELE

ID Audio

Text

Function

Notes

The engine start selector is used to
command the FADEC to perform
several functions.

01 294

The ENG START selector is used to
command the FADEC to perform
several functions.

[VFD()] Expand the ENG START selector.
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The selector has three positions: norm,
ignition-start, and crank.

The selector has three positions:
NORM, IGN START, and CRANK.

Coom
[=1=1=]

PNTR to each position as spoken

01 296
Mr. Hand selects the CRANK position. In the mid-left portion
of the screen, display text:
The crank position is used for engine The CRANK position is used for engine
dry cranking. dry cranking. “CRANK
01 298 Used for engine dry cranking” ENG_7
This position rotates the engine without | This position rotates the engine without » Permits th ine to rotate without fuel or ianition”
fuel or ignition in an effort to remove fuel or ignition in an effort to remove ermits the engine to rotate without tuet or ignition
fuel vapors following a failed start on fuel vapors following a failed start on
h q h q ENG_7
01 300 | theground. the ground.
Selecting the crank position closes both | Selecting the CRANK position closes “s Causes both pack flow control valves to close for 30”
pack flow control valves for thirty both pack flow control valves for 30 seconds
01 302 seconds. seconds. ENG_7
01 304 Pause for transition
i th | nth N In the mid-center portion of the screen, display text:
W't. the selector In the norm position, With the selector in the NORM
engine start, continuous ignition, and o : . “NORM
. position, engine start, continuous
dry cranking are not selected. ignition, and dry cranking are not
9 lect d Th ryl tor i 9 v i Used during most phases of flight. Engine start, continuous
The selector is normally in this position selected. The selector IS normaly in ignition, and dry cranking are not selected”
: this position for most of the flight.
for most of the flight. -
01 306 Mr. Hand selects the NORM position. ENG_7
01 308 Pause for transition
In the mid-right portion of the screen, display text:
In preparation for engine start, ignition In preparation for engine start, IGN IGN START
start is selected. START is selected. Used during engine start or for continuous ignition
Mr. Hand selects the IGN START position.
01 310 ENG 7
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The ignition start position causes The IGN START position causes HL and/or illustrate each
several things to happen during engine | several things to happen during engine
01 312 | Starting: starting: ENG_7
Both FADECs are powered by the Both FADECs are powered by the L » Both FADECs are powered by the aircraft’s electrical
01 314 aircraft’s electrical system. aircraft’s electrical system system ENG_7
» The ENGINE page is displayed
The engine page is displayed. The ENGINE page is displayed L
01 316 Show ENG page ENG_7
The start valve and air pressure The start valve and air pressure ) The”st?rt valvetand.a(ijr_ pr?ssure indications replace the
indications replace the nacelle indications replace the NAC (nacelle) L nacelle temperature indications
o1 318 temperature indications. temperature indications HL start valves on ENG page ENG_7
Both pack flow control valves close * Both pack flow control valves close (they reopen after 30
And both pack flow control valves close; . ) o
they reopgn aﬂermirw secc\)'ndvs if an (they reopen after 30 seconds if an L seconds if an ENG MASTER switch is not selected ON)
. oo ENG MASTER switch is not selected
engine master switch is not selected on. o ENG 7
01_320 N) -
From this point on, the FADEC controls | From this point on, the FADEC controls
the start sequence introducing fuel and | the start sequence introducing fuel and
01 322 | ignition on a set schedule. ignition on a set schedule.
01 324 Pause for transition
Following engine start, the igniters are Following engine start, the igniters are
automatically deactivated as part of the | automatically deactivated as part of the ENG_7
01 326 | Startsequence. start sequence.
After both engines have started, the After both engines have started, the
pilot returns the engine start selector to | pilot returns the engine start selector to
01 328 | the NORM position. the NORM position.
NP(If continuous ignition is required immediately after both
engines are started, the selector must first be rotated to the
NORM position, then returned to the IGN START position.)]
01 330 ENG_7
01_331 P
When the engine is running, manually When the engine is running, manually
selecting the ignition-start position is a selecting the IGN START position is a ENG_7
01 332 | request for continuous ignition. request for continuous ignition.

Section 15: ENG Controls/FIRE FAULT Lights

S15 Eng_Master_Switches

ELE
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ID Audio Text Function Notes
Show ENG control panel with START selector to
IGN/START and MASTER switch for ENG 1 moved to ON.
ENG_7
With the engine start selector at the With the ENG START selector at the
ignition start position, moving an engine | IGN START position, moving an ENG
master switch to on initiates an MASTER switch to ON initiates an
automatic start of the associated engine | automatic start of the associated engine
and the following occurs: and the following occurs:
01 334
lllustrate each function
ENG_7 Show a cutout from the fuel schematic
ENGINE #1
The L-P fuel valve opens The LP fuel valve opens L e Fubt
SHUTOFF WALVE
LP FUEL
SHUTOFF VALVE
Al
01_336 sl —
The start valve opens and N two The start valve opens and N increases L Show on ENGINE page. ENG 7
01 338 | increases. -
A gray baclfgrounq |s7d|splayed behind A gray background is displayed behind Show on ENGINE page.
the respective engine’s N two ; ., RN L
indication the respective engine’s N indication ENG 7
01_340 ' -
Fuel used is reset to zero for the engine | Fuel used is reset to zero for the engine L Show on ENGINE page.
being started. being started
01 342 ENG_7
And for an automatic start, ignition is For an automatic start, ignition is
01 344 initiated at twenty percent N two. initiated at 20% N L Show on ENGINE page. ENG_7
During automatic starts, FADEC ) )
controls the opening and closing of the | During automatic starts, FADEC
engine start valve, as well as the controls the opening and closing of the
01_346 | introduction of fuel and ignition. engine start valve, as well as the
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introduction of fuel and ignition.

01 348 Monitor the start indications. Monitor the start indications. A

After an engine is started, the engine After an engine is started, the ENG

master switch remains in the on MASTER switch remains in the ON
01 350 position. position.
01_352 P

Placing an engine master switch to off Placing an ENG MASTER switch to

shuts down the respective engine and OFF shuts down the respective engine ENG 7
01 354 closes the L-P and H-P fuel valves. and closes the LP and HP fuel valves.

Select the engine master switch to off. gilECt the ENG MASTER switch to A Animate shutdown indications.
01 356 :
01 358 Monitor the shut down indications. Monitor the shutdown indications. A

P After prompt, fade out the upper ECAM and the ENG

01 360 START panel.

Below the engine master switches are Below the ENG MASTER switches are / liah
01 362 | thefire fault lights. the FIRE/FAULT lights. HL FIRE/FAULT lights

The fire light illuminates red if a fire is The FIRE light illuminates red if a fire is

detected in the respective engine cowl detected in the respective engine cowl llluminate the FIRE light on the left side ENG_7
01 364 | area. area.
01 366 The fault light illuminates amber if: The FAULT light illuminates amber if: llluminate the FAULT light on the right side. ENG_7
01 368 | AN automatic start abort occurs An automatic start abort occurs L ENG_7

Or a disagreement between the H-P A disagreement between the HP fuel

fuel valve position and its commanded valve position and its commanded L ENG 7
01 370 position is detected. position is detected

Section 16: ENG Panel

S16_ENG_Panel

ELE
= Audio Text Function Notes
The engine panel con.tains four, The ENG panel contains four, guarded
Bushbuitons and oo N one mode | PDS: 40 MAN START pbs and two N1 HL ENG Start Panel
01 372 | pushbuttons. MODE pbs.
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The man start pushbuttons are used
when a manual engine start or dry

The MAN START pbs are used when a
manual engine start or dry cranking is

HL MAN START pbs

01 374 cranking is required. required. ENG_7
With the engine start selector in the With the ENG START selector in the Show Start selector to IGN/START / Mr. Hand selects ENG
ignition-start or crank position, selecting | IGN START or CRANK position, 1 MAN START pb to ON.
a man start pushbutton on selecting a MAN START pb ON
01 376 accomplishes the following: accomplishes the following: Show each function ENG_7
The pack flow control valves close The pack flow control valves close
' Provide a cutout from the
01 378 BLEED page. ENG_7
The start valve opens and N two .
01 380 | increases The start valve opens and N; increases ENG_7
A gray background is displayed behind | A gray background is displayed behind ENG 7
01 382 | the respective engine’s N two indication | the respective engine’s N, indication —
01 384 And the engine begins rotating. The engine begins rotating ENG_7
At this point in the manual start At this point in the manual start .
sequence, placing the engine master sequence, placing the ENG MASTER Mr. Hand selects ENG 1 MASTER switch to ON
switch to on immediately activates both | switch to ON immediately activates
01 386 igniters and introduces fuel. both igniters and introduces fuel. ENG_7
When the engine has started, the When the engine has started, the Show ENGINE page with N2 of engine 1 at 50% and HL that
engine start valve closes automatically. | engine start valve closes automatically. start valve has closed.
01 388
The man start pushbutton remains on The MAN START pb remains ON until . .
o1 390 until selected off. selected off. HL that ENG MAN START pb still has an ON light
Selecting the pushbutton off simply Selecting the pb off simply reconfigures
reconfigures the pushbutton and has no | the pb and has no effect on the start Mr. Hand selects ENG MAN START pb off.
01 392 effect on the start valve. valve.
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01 394 Pause for Transition
With the engine start selector in the With the ENG START selector in the
crank position, selecting a man start CRANK position, selecting a MAN Mr. Hand selects CRANK.
pushbutton to on opens the start valve, | START pb to ON opens the start valve, . . .
01 396 | €nabling dry cranking of the engine. enabling dry cranking of the engine. Mr. Hand selects ENG MAN START 2 ON timed with audio.
[PIN(When CRANK is used, fuel and ignition are not
01 398 introduced.)]
01_400 P
HL N1 MODE pbs on overhead ENG panel
The N one mode pushbuttons are also The N1 MODE pbs are also located on N1 MODE pbs are discussed in greater detail in another
located on the engine overhead panel. | the ENG overhead panel. section. Consider this section as a “review” section. As
such, only show the changes necessary on the upper
01_402 ECAM.
When these pushbuttons are in their When these pbs are in their normal
normal lights out condition, thrust is (lights out) condition, thrust is controlled ENG 7
01 404 controlled using EPR. using EPR.
Automatic reversion to the N one mode | Automatic reversion to the Ny mode is No ch ENG 7
01 406 | i available should EPR control fail. available should EPR control fail. 0 change. -
If an automatic reversion does occur, . .
selection of an N one mode pushbutton If an gutomatlc reversion does occur, Mr. Hand selects both N1 pbs to ON.
; . selection of an N1 MODE pb to ON
to on simply confirms that mode of simply confirms that mode of operation
01 408 | operation. ply P - ENG_7
Selecting an N one mode pushbutton to | Selecting an N1 MODE pb to ON during N
on during normal operations changes normal operations changes thrust Highlight on the upper ECAM.
thrust control from the EPR mode to an | control from the EPR mode to an N;
01 410 | None rated mode. rated mode. ENG_7
Section 17: Engine and Warning Display Sy =D
ELE
ID Audio Text Function Notes
Primary engine operating parameters Primary engine operating parameters [VFD()]
are continuously displayed on the E-W- | are continuously displayed on the
01 412 D. E/WD. Display the E/WD.
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EPR

01 414
Highlight the location on the large ECAM. Show a cutout of
Current EPR is displayed in green, in Current EPR is displayed in green, in the actual indications. Label as discussed.
both digital and analog formats. both digital and analog formats. . . ,
g g g g Error! Objects cannot be created from editing field
01 416 codes. ENG_8
The blue circle indicates thrust lever The blue circle indicates thrust lever
01 418 | position. position. ENG_8
The amber tick mark is the maximum The amber tick mark is the maximum
EPR or full forward limit of the thrust EPR or full forward limit of the thrust ENG_8
01 420 | levers. levers.
Additional EPR indications are Additional EPR indications are
displayed if autothrust is actively displayed if autothrust is actively ENG_8
01 422 | controlling thrust. controlling thrust.
A green needle connected to the A green needle connected to the
current EPR needle with four green current EPR needle with four green ENG 8
arcs indicates the autothrust target arcs indicates the autothrust target —
01 424 | EPR. EPR.
A small needle with a single-line green A small needle with a single-line green ENG 8
01 _426 | arcindicates the EPR trend. arc indicates the EPR trend. —
01 428 Pause for transition
L . REV is displayed in amber when at
Rev is displayed in amber when at least least one reverser cowl on the Show Amber REV
one reverser cowl on the respective . > d
engine is unstowed or unlocked respective engine s unstowed or ENG_8
01_430 ' unlocked. —
Rev is displayed in green when reverse | REV is displayed in green when Show Green REV
mode is selected and both reverser reverse mode is selected and both
01 432 cowls are fully deployed. reverser cowls are fully deployed. ENG_8
- Avail is displayed in green after an AVAIL is displayed in green after an .
engine start is complete, and pulses engine start is complete, and pulses Remove REV and replace with AVAIL
green after a successful engine relight green after a successful engine relight
01 434 | in flight. in flight. ENG_8
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01_436

Highlight the location on the large ECAM. Show a cutout of

EGT L .
01 438 the actual indications. Label as discussed.
Continuous -
Current EGT OPEEEEEP‘:;‘M“ S‘Ia.‘)gslzgl;lt
The current E-G-T value is displayed The current EGT value is displayed Max Valus In-light Sart Limit
digitally and with a needle. digitally and with a needle. (620€)
01 440 ENG_8
An amber tick mark indicates the An amber tick mark indicates the
maximum continuous E-G-T limit and maximum continuous EGT limit and the ENG_ 8
01 442 the ground start limit. ground start limit.
The tick mark is not displayed when The tick mark is not displayed when
takeoff thrust or reverse thrust is takeoff thrust or reverse thrust is ENG_8
01 444 | selected or when alpha floor is active. selected or when alpha floor is active.
The red arc designates the takeoff and | The red arc designates the takeoff and EN
01 446 maximum in-flight start E-G-T. maximum in-flight start EGT. G_8
A red tick mark indicates the maximum | A red tick mark indicates the maximum
temperature reached during an temperature reached during an G 8
overtemp event; it is erased during the overtemp event; it is erased during the ENG_
01 448 | hext ground start. next ground start.
Display the EGT limit
Thrust Setting/Engine EGT Limits
Operating Temperature Limit | Time Limit
Condition
Starting 535°C Ground Start
6820°C Air Start
Takeoff or 620°C 5 Minutes
Go-Around
Maximum 600°C Continuous
01 450 Chart. Continuous
01 452 Pause for transition
N, Highlight the location on the large ECAM. Show a cutout of
01 454 the actual indications. Label as discussed.
B Current N one is displayed in both Current N is displayed in both digital .
01 _456 | digital and analog formats. and analog formats. ref. AOM Vol I, 72.21.9, graphic E720026a.
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Thrust Lever

Position Current Nq limit

Current Nq Max Ny

Max Value
Achieved

ET200260

Rated Ny Mode

ENG_8

The N one value is normally displayed
in green, but becomes red if actual N

The N; value is normally displayed in
green, but becomes red if actual N,

Show amber indications on a separate graphic.

01 458 one exceeds one hundred percent. exceeds 100%. ENG_8
The maximum permissible N one limitis | The maximum permissible N; limit is
displayed as a red arc beginning at one | displayed as a red arc beginning at ENG_8
01 460 | hundred percent. 100%.
If max N one is exceeded, a red tick If max N is exceeded, a red tick mark
mark remains displayed at the max N remains displayed at the max N1 ENG_8
01 _462 | one achieved. achieved.
The tick mark disappears on the ground | The tick mark disappears on the ground G 8
01 464 | after the engine is restarted. after the engine is restarted. ENG_
There are additional indications when There are additional indications when ENG 8
01 466 | operating in N one mode. operating in N; mode: —
The N one digital indication is The N; digital indication is surrounded ENG 8
01 468 | surrounded by a gray box. by a gray box —
An amber tick mark indicates the An amber tick mark indicates the ENG 8
01 470 | current N one limit. current Ny limit —
And a blue circle indicates the N one A blue circle indicates the N1
corresponding to the current thrust lever | corresponding to the current thrust ENG_8
01 472 | position. lever position
NP[(Limitations: The maximum N3 operational limit is 100%.
The N limit value is dependent on ambient conditions and
bleed configuration. Therefore, N; may be limited to a lower
01 474 value.)]
01 476 Pause for transition
IDLE Highlight the location on the large ECAM. Show a cutout of
01 478 the actual indications.
An idle alert is displayed on the E-W-D An IDLE alert is displayed on the E/WD Show IDLE alert
in flight only, when both engines are at | in flight only, when both engines are at
01 480 idle power. idle power. ENG_8
01 482 Idle initially flashes for ten seconds. IDLE initially flashes for 10 seconds. ENG_8
01 484 Pause for transition
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Thrust Limit B Highlight the location on the large ECAM. Show a cutout of
01 486 the actual indications.
This indication is the thrust limit mode This indication is the thrust limit mode HL thrust limit
as selected by the thrust lever position: | as selected by the thrust lever position:
01 488 Toe-gah, flex, climb, or M-C-T. TOGA, FLX, CLB, or MCT. ENG_8
Only Toe-gah or flex are displayed on Only TOGA or FLX are displayed on ENG 8
01 490 the ground. the ground. —
If a flex temperature has been entered If a FLX temperature has been entered Sh ith ELX limit
on the M-C-D-U perf takeoff page and | on the MCDU PERF TAKEOFF page ow wi imi
validated by the FADEC, flex is followed | (and validated by the FADEC), FLX is
01 492 | Dy the entered temperature. followed by the entered temperature. ENG_8
01 494 Pause for transition
EE B Highlight the location on the large ECAM. Show a cutout of
01 496 the actual indications.
Fuel flow is shown in pounds per hour : .
for the respective engine and is Ir:euseleﬂcotwéi? I‘isg?lvt\jms”:j'lfg I-é;o_rnthe HL FF
displayed in green. pectiv 9! IS displayed
01_498 green. ENG_8
01 500 Pause for transition
N, B Highlight the location on the large ECAM. Show a cutout of
01 502 the actual indications.
N two rotor speed is displayed in a gray | N rotor speed is displayed in a gray HL N2 ENG 8
01 504 box during engine start. box during engine start. —
The value turns red when N two is The value turns red when N3 is above
above one hundred percent and is 100% and is erased during the next ENG_8
01 506 erased during the next ground start. ground start.
If the last digit of the value is an amber If the last digit of the value is an amber
dash, the N two value is degraded due dash, the N value is degraded due to a lllustrate ENG_8
01 508 | toasensor failure. sensor failure.
01 510 PIN[(Limitations: The maximum N operational limit: 100%.)

Section 18: ENGINE Page

S18_ENGINE_Page

ELE

D | Audio

Text

Function Notes
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Secondary engine indications are
displayed on the engine page.

Secondary engine indications are
displayed on the ENGINE page.

HL each in sequence through the entire section

01 512
F. USED Highlight the location on the large ECAM. Show a cutout of

01 514 ' the actual indications.

The fuel used indication is the fuel The F. USED indication is the fuel

guantity used in pounds since the guantity used in LBS since the engine ENG 9
01 516 engine was last started. was last started.

Fuel used by the respective engine is Fuel used by the respective engine is EN
01 518 computed by the FADEC. computed by the FADEC. G.9

The fuel used value resets to zero at The F. USED value resets to zero at ENG 9
01 520 engine start. engine start. —

If accuracy is degraded, the figure is If accuracy is degraded, the figure is ENG 9
01 522 crossed by two amber lines. crossed by two amber lines. -

Clog appears below the fuel used figure | CLOG appears below the fuel used G 9
01 524 in case of a fuel filter clog. figure in case of a fuel filter clog. ENG_
01 526 Pause for transition

oIL QT Highlight the location on the large ECAM. Show a cutout of

01 528 the actual indications.

The oil quantity needle and digital value | The oil quantity needle and digital value

: . ENG_9

01 530 | a&re both shown in green. are both shown in green.

The digital value pulses green if the oil The digital value pulses green if the oil

quantity is less than a predetermined quantity is less than a predetermined ENG_9 Changed to match LOD
01 532 value. value.

PIN[(The minimum engine oil quantity before engine start:

01 534 Fully serviced for ETOPS flights (16 quarts minimum).)]
01_536
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Highlight the location on the large ECAM. Show a cutout of

OIL PSI L
01 538 the actual indications.
Oil pressure indications are displayed in | Oil pressure indications are displayed in ENG 9
01 540 | 9reen in an analog and digital format. green in an analog and digital format. —
The needle and digital values turn red The needle and digital values turn red
when oil pressure drops below a when oil pressure drops below a ENG_9
01 542 | Predetermined value. predetermined value.
Clog is displayed in amber below the oil | CLOG is displayed in amber below the
P-S-I indication if an oil filter becomes OIL PSl indication if an oil filter
01 544 clogged. becomes clogged.
01 546 Pause for transition
OIL °C Highlight the location on the large ECAM. Show a cutout of
01 548 the actual indications.
The oil temperature indication is The oil temperature indication is
normally green, but pulses green or normally green, but pulses green or ENG 9
becomes amber if the temperature becomes amber if the temperature —
01 550 exceeds predetermined values. exceeds predetermined values.
01 552 Pause for transition
VIB Highlight the location on the large ECAM. Show a cutout of
01 554 the actual indications.
Engine vibration for the N one spool is Engine vibration for the N1 spool is
normally displayed in green, but pulses | normally displayed in green, but pulses ENG_9 Changed to match LOD
01 556 | 9reen above a predetermined value. green above a predetermined value.
Engine vibration for the N two spool is Engine vibration for the N2 spool is
normally displayed in green, but pulses | normally displayed in green, but pulses ENG_9 Changed to match LOD
01 558 | 9reen above a predetermined value. green above a predetermined value.
01 560 Pause for transition
NAC Highlight the location on the large ECAM. Show a cutout of
01 562 the actual indications.
Engine nacelle temperature is displayed | Engine nacelle temperature is
as a green tick mark. The tick mark displayed as a green tick mark. The tick ENG 9
pulses green when temperatures mark pulses green when temperatures —
01 564 exceed a predetermined value. exceed a predetermined value.
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The engine nacelle temperature is not

The engine nacelle temperature is not

01 566 displayed during engine start. displayed during engine start. ENG_9
01 568 Pause for transition
IGN Highlight the location on the large ECAM. Show a cutout of
01 570 the actual indications.
During engine starts, the letters I-G-N During engine starts, the letters IGN
are displayed between the start valve (ignition) are displayed between the ENG_9
01 572 symbols. start valve symbols.
The igniters in use are displayed above | The igniters in use are displayed above
01 574 the start valve. the start valve.
Igniter A and-or B can be displayed, Igniter A and/or B can be displayed, ENG 9
01 576 depending on the type of start. depending on the type of start. —
These indications replace the nacelle These indications replace the NAC
temperature indications during engine temperature indications during engine
01 578 | Starts. starts.
01 580 Pause for transition
Start Valves Highlight the location on the large ECAM. Show a cutout of
01 582 the actual indications.
The start valve symbols are displayed The start valve symbols are displayed Valve Tree of possible indications
as follows: as follows: EN
01_584 G9
01 586 In-line green - Fully open In-line green - Fully open ENG_9
01 588 Cross-line green - Fully closed Cross-line green - Fully closed ENG_9
01 590 In-line amber - Abnormally fully open In-line amber - Abnormally fully open ENG_9
Cross-line amber - Abnormally fully Cross-line amber - Abnormally fully ENG 9
01 592 | closed closed —
01 594 Pause for transition
PS| Highlight the location on the large ECAM. Show a cutout of
01 596 the actual indications.
B The air pressure available to the starter | The air pressure available to the starter
is measured upstream of the precooler, | is measured upstream of the precooler, ENG_9
01 598 | and is normally shown in green. and is normally shown in green.

MO1_Core_Material.doc

27






01 600

The value turns amber during both
under- and overpressure conditions.

The value turns amber during both
under- and overpressure conditions.

ENG_9

Topic 2: APU Core Material

T02_APU_Core

Section 1: APU System Components

S01_Components

ELE
ID Audio Text Function Notes

The A-P-U produces bleed air and The APU produces bleed air and

mechanically drives an accessory mechanically drives an accessory

gearbox which, in turn, drives the A-P-U | gearbox which, in turn, drives the APU
02 100 | generator. generator.

The A-P-U is controlled by a full The APU is controlled by a full authority

authority digital computer referred to as | digital computer referred to as the

the Electronic Control Box, or E-C-B. Electronic Control Box (ECB).
02_102

Outside air is routed to the A-P-U Outside air is routed to the APU

compressor through an electrically compressor through an electrically

operated intake flap. operated intake flap.

Show intake flap closed. APU not running.

02 104 Ref: AOM 49.11.4 graphic E490008a

The intake flap is commanded to open The intake flap is commanded to open Fade in APU panel.

gmt‘; Egeigggr;;he A-P-U master gw:g feclit‘g’gegl\tlhe APU MASTER Mr. Hand selects the APU MASTER SW to ON, then selects
02_106 ' ' the START pb.

After the flap opens, the turbines should begin rotating.

When the intake flap is fully open, a When the intake flap is fully open, a

green flap open message appears on green FLAP OPEN message appears

the A-P-U system page. on the APU system page.
02_108
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Show a cutout of the message. Keep it in view.

Air flows through the intake flap and
into the compressor section of the A-P-
U engine.

Air flows through the intake flap and
into the compressor section of the APU

Animate airflow entering the intake flap and exiting through
the exhaust duct.

02 110 engine.
After combustion it is expelled out the After combustion it is expelled out the
02 112 exhaust duct in the tail cone. exhaust duct in the tail cone.
When the A-P-U is shutdown, the intake | When the APU is shutdown, the intake Show the flap closing on the graphic and remove it from the
02 114 flap automatically closes. flap automatically closes. cutout.
[PIN(The FLAP OPEN message pulses green if the intake
flap fails to close following a shutdown.)]
02 116 ENG 2

Section 2: Oil System

S02_0il_System

ELE
ID Audio Text Function Notes
The A-P-U has an independent oil The APU has an independent oil
system for lubrication and cooling. system for lubrication and cooling.
Show the flap opened. Animate the APU
02 118 running. No airflow is required.
If the A-P-U oil quantity drops below a If the APU oil quantity drops below a Malfunction: ATA 49 — APU Low Oil Quantity
preset amount, a Low Oil Level preset amount, a LOW OIL LEVEL
message displays on the A-P-U page message displays on the APU page Show a cutout of the message.
02 120 ' ' ENG 2
[NP(Limitation: If the LOW OIL LEVEL message appears,
do not start the APU until it is checked by Maintenance
02 122 personnel.)]

Section 3: Fuel System

S03_Fuel_System

ELE
ID Audio Text Function Notes

The A-P-U is supplied with fuel from the | The APU is supplied with fuel from the
left inner wing tank or the trim tank via left inner wing tank or the trim tank via
the trim tank transfer line. the trim tank transfer line.

02_124
Pressure is supplied by either the Pressure is supplied by either the fwd .

02 126 forward or aft A-P-U fuel pump. or aft APU fuel pump. Briefly expand both pumps.
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Two fuel valves, the A-P-U Isolation
Valve and the A-P-U L-P valve, control
the supply of fuel to the A-P-U.

Two fuel valves, the APU ISOL VALVE
and the APU LP valve, control the
supply of fuel to the APU.

02_128
Fuel Low Pressure appears in amber FUEL LO PR appears in amber on the HL
on the A-P-U system page if fuel APU system page if fuel pressure is
02 130 | Pressureis low. low. ENG_2

Section 4: Electrical Requirements for APU Operation

S04 _Electrical

ELE
ID Audio Text Function Notes
[SNAP(GND_PREFLT_CPLT.snp)]
- all 3 BAT switches in auto
- EXT B and EXT A (AUTO/ON)
The A-P-U requires electrical power for | The APU requires electrical power for
starting. starting.
\
/
02 132 Show APU not running. Flap closed.
Fade in the ELEC panel.
Both main batteries or an A-C power Both main batteries or an AC power
source must be available to power the source must be available to power the ENG_5
E-C-B. ECB.
02 134
The A'P'U battery must be selected to The APU battery must be selected to
auto in order to power the A-P-U .
auto in order to power the APU starter.
02 136 | Starter.
The battery connects to the D-C A-P-U | The battery connects to the DC APU
bus for charging and starting. bus for charging and starting.
02 138 Fade in a cutout from the Electrical schematic.
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The A-P-U Battery Charge Limiter
monitors battery charging and controls
the battery contactor.

The APU battery charge limiter (BCL)
monitors battery charging and controls
the battery contactor.

02_140
Once the A-P-U is running, turning off Once the APU is running, turning off the
the batteries will not cause an A-P-U batteries will not cause an APU
shutdown. However, if the A-P-U GEN shutdown. However, if the APU GEN is
; . ) ENG_5 Reworded for LOD coverage
is the only power source, A-P-U fire the only power source, APU fire
protection is not available with the protection is not available with the
02 142 batteries off. batteries off.

Section 5: APU Panel

S05_APU_Panel

ELE
ID Audio Text Function Notes
02 144 APU Panel B
The flight crew controls the A-P-U using | The flight crew controls the APU using
the A-P-U Master Switch pushbutton the APU MASTER SW pb and the APU
and the A-P-U Start pushbutton. START pb.
[VFD()] expand the APU panel.
02 146 [SNAP(GND_PREFLT_CPLT.snp)]
[PIN(The R in ON/R means that this pb can also be used to
Select the A-P-U Master Switch Select the APU MASTER SW pb to [)esit tth%E(/:RB by turning the pb off (lights out) and then
pushbutton to On slash R. ON/R. A ackto )
02_148 ENG_1
The blue light illuminates and the A-P-U | The blue light illuminates and the APU Expand the APU page.
page appears if A-C power is available. | page appears if AC power is available.
02_150 ENG_1
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After the E-C-B performs a power-up
test, the air intake flap opens and fuel is
supplied to the A-P-U.

After the ECB performs a power-up
test, the air intake flap opens and fuel is
supplied to the APU.

IR -\ G 1/2

reworded to match LOD

02_152
[NP(The ECB will not energize the starter until the power up
test is complete and the air intake flap is completely open.
Therefore, it is not necessary to wait for the intake flap to
Select the APU START pushbutton. Select the APU START pb. ' i
clectine pushbution clectine P fully open before selecting the APU START pb ON.)]
02_154 ENG_1
The blue On light illuminates and the A- | The blue ON light illuminates and the
P-U computer sequences the starter, APU computer sequences the starter, ENG_1 reworded to cover LOD
02 156 fuel flow, and ignition. fuel flow, and ignition.
02 158 Monitor the APU start indications.
At ninety five percent "N", the On light | 1\ 9504 N the ON light extinguishes, Start this audio at approximately 75% N.
extinguishes, and a green Avalil
and a green AVAIL appears on both the
appears on both the pushbutton and the b and th
A-P-U page pb and the APU page. ENG_1/2 added words to match LOD
02_160 )
At the same time, the A-P-U Avail At the same time, the APU AVAIL Show a cutout of the message.
memo appears on the E-W-D. memo message appears on the E/WD. ENG 3
02_162 _
This indicates that the start sequence is | This indicates that the start sequence is
complete, and the A-P-U is available to | complete, and the APU is available to ENG_1 Reworded to cover LOD
02 164 supply bleed air or electrical power. supply bleed air or electrical power.
02_166
The A-P-U Master Switch pushbuttonis | The APU MASTER SW pb is also used
also used as the normal method for as the normal method for shutting down
02 168 shutting down the A-P-U. the APU.
Select the A-P-U Master Switch Select the APU MASTER SW pb off, ENG 1
02 170 pushbutton Off. —
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The A-P-U now begins the shutdown
02 172 | Seduence:

The APU now begins the shutdown
sequence:

Animate the entire shutdown sequence. ENG_1

02 174 The On light extinguishes

The ON light extinguishes

L ENG_1

And the air inlet flap closes after the
02 176 shutdown sequence is complete

The air inlet flap closes after the
shutdown sequence is complete

L ENG_1

02 178

[PIN(If APU bleed air was in use, the APU will run for a 105
second cooling period.)]

Section 6: APU Systems Page

S06_APU_Page

ELE

ID Audio

Text

Function Notes

The A-P-U is monitored on the A-P-U
systems page.

The APU is monitored on the APU
systems page.

, . [VFD()] expand the APU page.
[SNAP(GND_RDY_FOR_PUSH.snp)]

02_180
0,
02_182 N% B
The A-P-U turbine speed, or “N” speed, | The APU turbine speed, or “N” speed, [HLQ]
is displayed in an analog and digital is displayed in an analog and digital
02 184 | format. format. ENG_2
N speed is displayed in green while in N speed is displayed in green while in Ofr}[r? sspa;gtetputou& sho;ﬁ thedN sgeed jn the red to the left
the normal operating range and in red if | the normal operating range and in red if ofthe N indication. Keep the indications in View.
the R-P-M limitation is exceeded. the RPM limitation is exceeded.
ENG_2
02_186
02_188 EGT(C) B
The A-P-U temperature, in degrees The APU temperature, in degrees [HLQ]
Celsius, displays in green while in the Celsius, displays in green while in the
normal operating range. ENG_2

02 190 normal operating range.

The temperature displays in red if a
02 192 | temperature limitation is exceeded.

The temperature displays in red if a
temperature limitation is exceeded.

On a separate cutout, show the EGT in the red to the left of
the EGT indication. ENG_2
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Section 7: Electrical System

SO07_Electrical_System

ELE
ID Audio Text Function Notes
Electrical schematic
The A-P-U generator is capable of The APU generator is capable of = _ 1 i
powering the entire electrical system on | powering the entire electrical system on Iy L
the ground or in flight. the ground or in flight. e
&
02 194 f=m= &  [SNAP(GND_RDY_FOR_PUSH.snp)]
The A-P-U has the same electrical The APU has the same electrical output
output as each of the engine driven as each of the engine driven ENG_4
02 196 generators. generators.
Because the A-P-U operates in a Because the APU operates in a
relatively narrow R-P-M range an I-D-G | relatively narrow RPM range, an IDG is ENG_4 Corrected Mod 2 misinformation
02 198 is not required. not required.
The A-P-U generator is controlled by The APU generator is controlled by the Fade in the ELEC panel.
the A-P-U generator pushbutton on the | APU GEN pb on the overhead ELEC
02 200 overhead electric panel. panel. [HL()] APU GEN pb location.
It is normally left in the on, lights out It is normally left in the on (lights out)
position, which allows for automatic position, which allows for automatic
02 202 operation. operation.
The status of the A-P-U generator is The status of the APU generator is Fade in the APU pade
02 204 displayed on the A-P-U page. displayed on the APU page. page.
When the generator line contactor When the generator line contactor
arrow is green, indicating it is closed arrow is green, it indicates it is closed ENG_2, Show arrow green
02 206 | andsupplying the electrical system. and supplying the electrical system.
When the A-P-U generator line When the APU generator line contactor ENG_2, Show arrow white
contactor arrow is white, the A-P-U arrow is white, the APU generator is not
02 208 | 9enerator is not in use. in use. Added to cover LOD
The load, voltage and frequency are The load, voltage and frequency are
green, indicating they are in the normal | green, indicating they are in the normal ENG_2
02 210 operating range. operating range.
If normal operating limits are exceeded, | If normal operating limits are exceeded, Show on a separate cutout graphic.
02 212 | the load, voltage or frequency the load, voltage or frequency
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indications change from green to
amber.

indications change from green to
amber.

If a fault is detected, the generator label
changes from white to amber, and the
fault light illuminates in the A-P-U
generator pushbutton.

If a fault is detected, the generator label
changes from white to amber, and the
FAULT light illuminates in the APU
GEN pb.

02_214
Sele_ctmg the pushbutton to OFF slash Selecting the pb to OFF/R, disconnects
R, disconnects the generator from the :
. the generator from the electrical
electrical system, and resets the fault .
T system, and resets the fault circuit.
02 216 | Circuit.

Section 8: Pneumatics System

S08_Pneumatics

ELE

ID Audio

Text

Function

Notes

Pneumatic schematic

ST
The A-P-U can supply pneumatic bleed | The APU can supply pneumatic bleed =
air for air conditioning and engine air for air conditioning and engine s = e [ B
starting. starting. ’7

[SNAP(GND_RDY_FOR_PUSH.snp)]
- APU BLEED pb selected ON.

02_218
A-P-U bleed air has priority over engine | APU bleed air has priority over engine
02 220 bleed air. bleed air.
Engine bleed air valves close Engine bleed air valves close
automatically when A-P-U bleed air is automatically when APU bleed air is
02 222 selected. selected.
[NP(Limitations: The maximum altitude for APU bleed
extraction is 22,500 feet with one pack operating and 17,500
feet with two packs operating.
The ECB automatically closes the APU bleed valve when
climbing above 25,000 feet and inhibits valve opening until
02 224 descending below 23,000 feet.)]
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The use of A-P-U bleed air for wing
anti-icing is prohibited.

The use of APU bleed air for wing anti-
icing is prohibited.

Use Stamp graphic: THE USE OF APU BLEED AIR FOR
WING ANTI-ICING IS PROHIBITED

02_226
Pause for transition
02 228 After pause, fade the schematic. Fade in the AIR panel.
When the A-P-U is running, the A-P-U When the APU is running, the APU
Bleed pushbutton controls the A-P-U BLEED pb controls the APU bleed Mr. Hand selects the APU BLEED pb ON.
02 230 bleed valve. valve.
In the off, lights out position, the A-P-U In the off (lights out) position, the APU
02 232 bleed valve is closed. bleed valve is closed.
On the A-P-U page, notice the BLEED On the APU page, notice the BLEED
02 234 indications. indications.
When the valve is closed, it is cross-line | When the valve is closed, it is cross-line
green. green.
02_236 ENG_2
Selecting the A-P-U Bleed pushbutton Selecting the APU BLEED pb to ON,
to On, illuminates the blue On light, and | illuminates the blue ON light, and opens Mr. Hand selects the APU BLEED pb ON.
02 238 | opens the A-P-U bleed valve. the APU bleed valve.
When A-P-U bleed air is in use the A-P- | When APU bleed air is in use, the APU Show a cutout.
U BLEED memo replaces A-P-U AVAIL | BLEED memo replaces APU AVAIL on
02 240 | ©ON the E-W-D. the E/WD. ENG_3 Reworded for LOD clarification
A green in-line symbol indicates that the | A green in-line symbol indicates that
valve is open. the valve is open.
02_242 ENG_2
Q_P_IU bleed air presiure value I|s APUI bIeeq air pressuhre value |sI ENG 2 Reworded to cover LOD
02 248 isplayed in green when normal. displayed in green when normal.
Bleed air pressure is calculated by the Bleed air pressure is calculated by the
E-C-B using ambient pressure data ECB using ambient pressure data from
02 250 from Add-a roo one. ADIRU 1.
Amber XXs replace the bleed air Amber XXs replace the bleed air ENG_2
02 252 | pressure if Add-a roo one is not P B
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available. pressure if ADIRU 1 is not available.
[NP(If APU bleed air is in use, normal shutdown procedures
are to select the APU BLEED pb off prior to selecting the
02 254 APU MASTER SW pb off.)]
02 255 P
If an A-P-U Bleed leak is detected, the If an APU BLEED leak is detected, the
Fault light illuminates in the A-P-U FAULT light illuminates in the APU I
Bleed pushbutton and the A-P-U bleed | BLEED pb and the APU bleed valve Malfunction: ATA 49 — APU Bleed Fault
02 244 valve closes automatically. closes automatically.
Since there is a disagreement between | Since there is a disagreement between
the valve’s commanded position and its | the valve’s commanded position and its
actual position, the valve displays in actual position, the valve displays in
02 246 amber. amber.

Section 9: APU Operation

S09_APU_Operation

ELE
ID Audio Text Function Notes
02 256 Auto Shutdown
[VFD()] Show a cutout of the automatic shutdown message.
— APU FAULT WITH AUTOMATIC SHUTDOWN
Ih::):zlrlf'\:;l:g failures cause an automatic shutdown :
In certain circumstances, the A-P-U In certain circumstances, the APU 2 oo el FC ntemal flures
automatically shuts down without a automatically shuts down without a gzgwh‘.h”p
cooling period. cooling period. E ot i o g
9. DC power interrupt (BAT OFF, when aircraft on batteries only)
ﬁ gz::ﬁvn ‘Epégiilﬁlrsmal failures
02 258 Display these in text. ENG_1
If an automatic shutdown occurs, the If an automatic shutdown occurs, the
avalil light in the start pushbutton AVAIL light in the START pb ENG 1
extinguishes and the fault light in the A- | extinguishes and the FAULT light in the —
02 260 P-U master switch illuminates. APU MASTER SW illuminates.
02_262 P
02 264 Emergency Shutdown B
An emergency shutdown of the A-P-U An emergency shutdown of the APU
02_266 | may be initiated either manually or may be initiated either manually or [VFD(] Show a cutout of the emergency shutdown
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automatically.

automatically.

message. ENG_6

A manual emergency shutdown of the

A manual emergency shutdown of the

02 268 | A-P-Uis initiated by: APU is initiated by: ENG_6
The flight crew pushing the A-P-U fire The flight crew pushing the APU FIRE
hbutt b HL ENG 6
02 270 | Pushbutton p —
The ground crew pushing the A-P-U The ground crew pushing the APU
shut off pushbutton on the external SHUTOFF pb on the external power HL - Show Panel ENG_6
02 272 | Power panel panel
Or the ground crew pushing an A-P-U The ground crew pushing an APU HL - Show Panel
Emergency Shutdown pushbutton on EMERGENCY SHUT DOWN pb on
02 274 either of the two refueling panels either of the two refueling panels ENG_6
The E-C-B initiates an automatic The ECB initiates an automatic
emergency shutdown in the event of an | emergency shutdown in the event of an ENG_6
02 276 A-P-U fire on the ground. APU fire on the ground.
The A-P-U fire extinguisher discharges | The APU fire extinguisher discharges
and a warning horn sounds in the nose | and a warning horn sounds in the nose ENG_6
gear bay to alert ground personnel. The | gear bay to alert ground personnel. The
flight deck A-P-U fire indications are flight deck APU fire indications are also LOD not covered in Mod 2
02 278 also presented. presented.
This feature permits A-P-U ground This feature permits APU ground
02 280 operation without supervision. operation without supervision.
02_282
02 284 APU Limitations
APU Operating Envelope (continued)
The A-P-U may be started, with normal | The APU may be started (with normal E
A-C power supply, and operated up to AC power supply) and operated up to ‘u
the maximum certified pressure altitude | the maximum certified pressure altitude
of forty one thousand one hundred feet. | of 41,100 feet. RN I
02 286 Expand the Start with Normal A/C Power Supply arrow.
The maximum altitude for a battery start The maximum altitude for a battery start
;)ef;Pe A-P-U is twenty five thousand of the APU is 25,000 feet. Expand the APU Battery Start Limit arrow.
02_288 )
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Topic 3: Self-Assessment

TO3_Self_Assessment

Section 1: Question 1

S01 Question_1

Question # Question Text & Answers Answer Responses (Optional) Ref
Is Each engine is equipped with a two-channel Full Authority Digital Engine . -
1 Correct | Control, or FADEC. If one channel fails: Randomize Answers? T/ss3
a X The other channel is fully capable of operating the engine and providing
all FADEC functions.
b Engine performance is degraded.
c You are required to shut down the engine.
d The engine shuts down automatically.
Incorrect That is incorrect. Either FADEC channel is fully capable of operating the engine and providing all FADEC functions. (T1/S3)
Comments | Use graphic you used when we introduced the concept of the FADEC with two channels.
Section 2: Question 2 Sz Quesuen 2
Question # Question Text & Answers Answer Responses (Optional) Ref
2 Co:?ect FADEC electrical power is provided by: Randomize Answers? T1/S5
The aircraft’s electrical system when the engine is not running and by a
a X . ; - o .
dedicated engine-driven alternator when the engine is running.
b The aircraft’s electrical system at all times.
c The dedicated, engine driven alternator at all times.
d Both the aircraft’s electrical system and a dedicated, engine-driven
alternator once the engine reaches idle RPM.
That is incorrect. FADEC is powered by the aircraft’s electrical system when the engine is not running. FADEC is powered by an engine driven generator
Incorrect . L .
once the engine reaches a minimal RPM during start. (T1/S5)
Comments | Image of the engine.
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Section 3: Question 3 S03_Question_3

Question # Question Text & Answers Answer Responses (Optional) Ref
3 Co:?ect The CRANK position of the ENG START selector: Randomize Answers? X T1/S14
a X Does not allow ignition and fuel to be supplied to the engines.

b X Is used in association with the ENG MAN START pbs to dry crank the

engines.
c Provides for continuous ignition to the engine.
d Must be selected to initiate a manual engine start.

That is incorrect. The CRANK position does not allow ignition and fuel to be supplied, and is used with the ENG MAN START pbs to dry crank the

Incorrect engines. (T1/S14)

Comments | ENG START selector in the CRANK position.

Section 4: Question 4 S_Qlzsiien &
Question # Question Text & Answers Answer Responses (Optional) Ref
4 Co:?ect The green arcs appearing on the EPR indicator: Randomize Answers? X T1/S17
Represent the difference between the current thrust output and the thrust
a X
commanded by the autothrust system.
b Can only appear when autothrust is not in use.
c Represent the range in which autothrust can be active.
d Represent the maximum and minimum EPR available, given the current

ambient conditions.

That is incorrect. The green arcs can only appear if autothrust is in use, and represent the difference between the current thrust and the thrust

Incorrect commanded by the autothrust system. The arcs will disappear when the commanded thrust is reached. (T1/S17)

Comments | EPR gauge with green arcs clearly in view.
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Section 5: Question 5

S05 Question_5

Question # Question Text & Answers Answer Responses (Optional) Ref
5 Co:?ect Based on the depicted N1 indication, which statement is true? Randomize Answers? T1/S17
a X The maximum permissible N1 has been exceeded.
b The maximum permissible N1 is currently being exceeded.
c The N1 indications cannot be trusted, due to sensor failure.

Incorrect That is incorrect. The red tick mark indicates the highest N1 attained after the maximum permissible N1 has been exceeded. (T1/S17)

Comments | N1 indication with a red tick mark in view, but EGT now below max permissible.

Section 6: Question 6 Sl Quesien B

Question # Question Text & Answers Answer Responses (Optional) Ref
6 Coﬁect Based on the depicted N2 indication, which statement is true? Randomize Answers? T1/S17
a X The N2 value is degraded, due to sensor failure.
b N2 has exceeded the maximum permissible N2.
c An engine start is in progress.

Incorrect That is incorrect: The amber dash indicates that the N2 value is degraded, due to sensor failure. (T1/S17)

Comments | Show N2 indicator with the last digit covered by an amber dash.

Section 7: Question 7 S g

Question # Question Text & Answers Answer Responses (Optional) Ref
7 Co:?ect Engine oil is cooled by before it is returned to the oil tank. Randomize Answers? T1/S8
a X Fuel
b X Ambient air
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c Pack air
d Pneumatic air tapped from the 5t stage of the N2 rotor.
Incorrect That is incorrect. Fuel and ambient air are used to cool engine oil. (T1/S8)
Comments | Image of the engine

Section 8: Question 8

S08_Question_8

Question # Question Text & Answers Answer Responses (Optional) Ref
8 Coﬁect Pilots are required to use ignition in which of the following situations? Randomize Answers? T1/S7
A X Moderate (or greater) rain
B X Moderate (or greater) turbulence
C X Standing water or slush exists on the runway
D Icing Conditions

Incorrect That is incorrect. Pilots are required to use ignition in moderate (or greater) rain, moderate (or greater) turbulence, or when standing water or slush exists
on the runway (T1/S7)
Comments | ENG START Selector in NORM

Section 9: Question 9

S09 Question_9

Question # Question Text & Answers Answer Responses (Optional) Ref
9 Coﬁect Before allowing thrust reverser deployment, FADEC confirms that: Randomize Answers? T1/S13
a X The aircraft is on the ground.
b X That the engine is running.
c X That hydraulic pressure is available.
d X At least one flight control system’s PRIM computer confirms that the

reverse levers are in the reverse range.
Incorrect That is incorrect. All four conditions listed must be confirmed by the FADEC before reverser deployment is activated. (T1/S13)
Comments | Image of the engine with reversers deployed.
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Section 10: Question 10

S10_Question_10

Question # Question Text & Answers Answer Responses (Optional) Ref
Is You have just selected the APU MASTER SW pb to ON. You now select . 5
10 Correct | the APU START pb to ON. Which statement is correct? Randomize Answers* 2S5
a X The APU computer will not engage the electric starter until the power-up
self test is completed satisfactorily and the air intake flap is fully open.
b The electric starter will immediately engage.
c The starter will engage when you select the START pb again to the AVAIL
position.
d The APU start valve will open when sufficient pressure is available from
the pneumatic system.
Incorrect That is incorrect. Selecting the START pb to ON enables the APU computer to engage the electric starter when all conditions are met. (T2/S5)
Comments | APU MASTER SW pb to ON and START pb to ON.
Section 11: Question 11 SLL Clester 1L
Question # Question Text & Answers Answer Responses (Optional) Ref
11 Is These indications tell you that: Randomize Answers? T2/S5
Correct
a X The APU has reached normal operating speed, and is ready to provide
electrical power and bleed air.
b The APU is now available for starting.
c The computer which controls the APU is electrically powered.
Incorrect That is incorrect. These indications mean that the APU has reached normal operating speed, and is ready to provide electrical power and pneumatic air.
(T2/S5)
Comments | AVAIL light on the APU START pb, AVAIL on the APU system page, APU AVAIL on the E/WD memo section. HL indications.
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Lesson 1: Fire Protection

Fire_Protection

Module 1: Core Material

MO1 Core

Topic 1: Learning Objectives

TO1l Learning_Objectives

Sectionl: Introduction

S01_Introduction

ELE
ELE Folder: ELE Label: ELE Template File:
Heading Label:
Tab Side Label: Tab Image:
Text ltems: Text Format
Comments:
ID Audio Text Function Notes

01 002 Protection lesson.

Welcome to the A-three thirty Fire

Welcome to the A330 Fire Protection
lesson.

[SPLASH(Fire Protection, Core Material)]

01 004 | Systems of the aircraft.

This lesson covers the Learning
Objectives for the Fire Protections

This lesson covers the Learning
Objectives for the Fire Protections
systems of the aircraft.

Section 2: System Overview

S01 Overview

ELE
ELE Folder: ELE Label: ELE Template File:
Heading Label:
Tab Side Label: Tab Image:
Text ltems: Text Format
Comments:
ID Audio Text Function Notes






The A-three thirty fire protection system | The A330 Fire Protection system
01 100 | consists of the following: consists of the following: 3D Model of A330

The engines and the A-P-U have fire The engines and the APU have Fire

and overheat detection as well as a fire | and Overheat detection as well as fire L Cutout of Engines and APU
01 102 extinguishing systems. extinguishing systems

The cargo compartments have smoke h h K

detection and fire extinguishing The cargo com_partmgnts_ ave smoke L Cutout of Cargo Compartment

detection and fire extinguishing systems 9 P

01 104 | Systems.

The lavatories have individual smoke The lavatories have individual smoke

detectors as well as waste basket fire detectors as well as waste basket fire L Cutout of Lavatories
01 106 | extinguishers. extinguishers

Both crew rest areas are equipped with | Both crew rest areas are equipped with
01 108 | Smoke detectors smoke detectors L Cutout of both crew rests

And finally, the in-flight entertainment Finally, the in-flight entertainment

system and avionics ventilation system | system and avionics ventilation system L Cutout/Actual Picture of IFE cabinet
01 110 have smoke detectors installed have smoke detectors installed

Topic 2: Engine Fire Detection and Extinguishing

T02_Engine_Fire

Section 1: Engine Fire Detection

S01_Eng_Fire_Detection

ELE
ID Audio Text Function Notes
Each engine has a dedicated fire Each engine has a dedicated fire Simplified fire protection schematic,
. . ; : . . Have all unnecessary components faded back and only
detection which consists of two gas- detection system which consists of two h h . I d EDU full briah
filled loops: loop A and loop B gas-filled loops: loop A and loop B show the engines, loops an U full brightness.
02 100 ) ) ) ) FIRE_3
Each engine fire detection loop consists | Each engine fire detection loop consists
of three sensing elements: one located of three sensing elements: one located “glow” all loops in pink
in the pylon and one on each side of the | in the pylon and one on each side of the FIRE_3
02 102 engine core. engine core.
A signal is sent to the fire detection unit | A signal is sent to the fire detection unit
when the loops detect an excessive rise | when the loops detect an excessive rise FIRE_3
02 104 in temperature. in temperature.
The fire detection unit generates a fire The fire detection unit generates a fire List on a graphic text box.
02 106 warning when: warning when: FIRE_1






Both engine fire detection loops detect

Both engine fire detection loops detect

! : L FIRE_1
02 108 | @ fire. a fire
One loop has failed and the remaining One loop has failed and the remaining
: : L FIRE_1
02 110 loop detects a fire. loop detects a fire
Or, both loops have failed within five Both loops have failed within 5 seconds
L FIRE_1
02 112 seconds of each other. of each other
PIN[(When both loops fail within five seconds of each other
the assumption is that both loops failed due to a fire burning
02 114 through the loops.)]
02_116 P
Add circle temperature symbols to the right of the pylon
There is also a temperature sensor There is also a temperature sensor nacelle loops for engine 1 and to the left of the pylon nacelle
located within each engine nacelle. located within each engine nacelle. loops for engine 2.
02 118 FIRE 3
These sensors operate independently, These sensors operate independently,
and will not cause an engine fire and will not cause an engine fire B FIRE_3
02 120 warning. warning.
Show the indication on the ECAM.
However, if the temperature exceeds a | However, if the temperature exceeds a
preset limit, a pulsing green indication is | preset limit, a pulsing green indication is
displayed on the lower E-CAM. displayed on the lower ECAM.
Gcs "
02 122

Section 2: Engine Fire Indications

S02_Eng_Fire_Indications

ELE
ID Audio Text Function Notes
P L [VFD()]

When an engine fire is detected, the When an engine fire is detected, the : .

flight deck indications include: flight deck indications include: Show allitems as described.
02_124 ] ' FIRE_2

: . . The Continuous Repetitive Chime .

eS| sounds and he red VASTERWARN | L | P27 1hgm i Hand stences he CRC
02 126 919 lights flash —

The red engine fire and land A-SAP The red ENG FIRE and LAND ASAP

messages are displayed on the upper messages are displayed on the upper L FIRE_2
02_128 | E-CAM ECAM

4






The engine page appears automatically

The ENGINE page appears

02_130 | on the lower E-CAM automatically on the lower ECAM L FIRE_2
The red fire light illuminates next to the | The red FIRE light illuminates next to
respective engine master switch to the respective ENG MASTER switch to L FIRE 2
identify the correct switch to use during | identify the correct switch to use during -
02 132 | engine shutdown engine shutdown
The engine fire pushbutton on the The ENG FIRE pb on the overhead L FIRE 1/2
02 134 | overhead engine fire panel illuminates ENG FIRE panel illuminates =
These indications will remain on as long | These indications will remain on as long
02 136 | as afire is detected. as a fire is detected.

Section 3: Engine Fire Extinguishing

S03_Eng_Fire_Extinguishing

ELE
ID Audio Text Function Notes
Use the schematic from T1/S1, however brighten all of the
components except the APU components.
CLB_250 CLB.snp Malfunction: ATA 26 — Engine 1 Fire
(2 Bottle Extinguishable)
- press MASTER WARN pb
Each engine is equipped with two halon | Each engine is equipped with two halon
fire bottles. fire bottles. - press MASTER CAUT pb
- Engine 1 thrust lever to idle
- Engine 2 thrust lever to MCT
- ENG 1 MASTER switch OFF
02 138 FIRE_3
Either or both bottles can be discharged | Either or both bottles can be discharged 3
02 140 | into their respective engine. into their respective engine. FIRE_






These bottles are armed when the
engine fire pushbutton is pressed.

These bottles are armed when the ENG
FIRE pb is pressed.

Fade in the FIRE panel.

02_142
Lift the guard on the engine 1 fire .
pushbutton, and select the pushbutton Ia_llr:t dtgzlggﬁ trﬁeonbﬂt']g riggsi Ii:thE pb,
02_144 | toreleaseit. P '
This releases the pushbutton out about | This releases the pb out about an inch
02_146 | aninch from the engine fire panel. from the ENG FIRE panel. FIRE_1
When the pushbutton is released, the When the pb is released, the following .
02_148 | following sequence occurs: sequence occurs: Expand each component when introduced.  FIRE_1
The continuous repetitive chime is The continuous repetitive chime is
silenced, if not already accomplished by | silenced, if not already accomplished by FIRE_1
02 150 | pressing a master warning pushbutton pressing a MASTER WARN pb
02 152 Both fire bottle squibs are armed Both fire bottle SQUIBS are armed FIRE_1
The hydraulic fire valves close, The hydraulic fire valves close,
preventing the circulation of hydraulic preventing the circulation of hydraulic FIRE_1
02_154 | fluid in the area of the fire fluid in the area of the fire
The low pressure engine fuel valve is The low pressure engine fuel valve is
02_156 | closed closed FIRE_1
The respective electrical generator is The respective electrical generator is
02_158 | deactivated. deactivated FIRE_1
The respective pack flow control valve The respective pack flow control valve
02_160 | is closed is closed FIRE_1
The respective engine bleed valve is The respective engine bleed valve is
02_162 | closed. closed FIRE_1
And the engine’s full authority digital The engine’s Full Authority Digital
02 164 | engine control is unpowered. Engine Control (FADEC) is unpowered FIRE_1
A ten-second countdown appears on A 10-second countdown appears on the
the E-CAM after the engine fire ECAM after the ENG FIRE pb has been Show an ECAM cutout and animate the countdown.
02 166 | pushbutton has been pressed. pressed.






-AGENT1 AFTER 9S,DISCH

f ENG 1 [SHUT DOWN
f ~_FUEL IMBALANCE.MONITOR
-TCAS MODE SEL

When the countdown is complete, you
are prompted to fire the first halon
bottle.

When the countdown is complete, you
are prompted to fire the first halon
bottle.

i AIR ABNORM BLEED CONFIG

02_168 -
The SQUIB. light |||_un_1|nates white when The SQUIB light illuminates white when
the respective squib is armed. h . i q hal
A halon bottle is discharged by the respective squib is armed. A halon FIRE 1 Added for LOD coverage
L : . bottle is discharged by selecting its - 9
selecting its respective squib respective SQUIB pb
02 170 | pushbutton. P po-
02 172 Press the agent one pushbutton. Press the AGENT 1 pb. A
The discharge light illuminates amber The DISCH light illuminates amber
when the bottle is depressurized, when the bottle is depressurized, dded for LO
indicating the discharge was indicating the discharge was FIRE_1 Added for LOD coverage
02_174 | successful. successful.
Animate the countdown.
An additional thirty-second countdown An additional 30-second countdown
now commences on the E-CAM. This now commences on the ECAM. This
allows time for the first agent to work allows time for the first agent to work _
before firing the second bottle. before firing the second bottle. ENG 1
-FUEL IMBALANCE.MONITOR
I -TCAS MODE SEL
02 176 =

Section 4: Engine Fire Test

S04 _Eng_Fire Test

ELE
ID Audio Text Function Notes
The engine fire detection and protection | The Engine fire detection and protection [SNAP(GND_EXT_PWR_EST.snp)]
system is tested by pressing and system is tested by pressing and [VFD()]
holding the test pushbutton located holding the TEST pb located between
02 178 between the engine fire pushbuttons. the ENG FIRE pbs. - FIRE panel Highlight ENG FIRE TEST pb.
02 180 A valid test is indicated by the following: | A valid test is indicated by the following: Mr. Hand presses and holds the TEST pb.
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The continuous repetitive chime

Play this audio
After a 3000 ms, insert a text box indicating the “Continuous

sounds, The continuous repetitive chime sounds L Repetitive Chime has been silenced.”
02_182 FIRE_1
o ) The flashing MASTER WARN light should continue.
The master warning lights flash, The MASTER WARN lights flash L
02_184 FIRE_1
FIRE_1
Both engine fire pushbuttons illuminate, | Both ENG FIRE pbs illuminate L
02_186
The squib and discharge lights on both The SQUIB and DISCH lights on both L
02 188 | agent pushbuttons illuminate, AGENT pbs illuminate FIRE_1
The engine fire warning message The ENG FIRE warning message FIRE 1
02 190 | @ppears on the E-W-D, appears on the E/WD L —
The engine page appears on the lower The ENGINE page appears on the L
02 192 | E-CAM, lower ECAM FIRE_1
And the fire lights next to the respective | The FIRE lights next to the respective L FIRE 1
02 194 engine master switches illuminate ENG MASTER switches illuminate —

Topic 3: APU Fire Detection and Protection

TO03_APU_Fire_Detection_Prot

Section 1: APU Fire Detection

S01_APU_Fire_Detection

ELE
ID Audio Text Function Notes

The fire detection system for the A-P-U | The fire detection system for the APU [SNAP(GND_RDY_FOR_PUSH.snp)]
uses the same detection logic as the uses the same detection logic as the - - — -Shp
engines, with two detection loops engines, with two detection loops [VFD()]
feeding information to a fire detection feeding information to a fire detection

03 100 | unit. unit. FIRE_4
The A-P-U system differs from the The APU system differs from the Show APU Fire Panel
Engine system, in that there is only one | Engine system, in that there is only one Show external panel
fire light on the flight deck and there is FIRE light on the flight deck and there is
an a-p-u fire light on the external power | an APU FIRE light on the external HL APU FIRE light
panel. power panel.

03 102 FIRE_4






Section 2: APU Fire Indications

S02_APU_Fire_Indications

ELE
ID Audio Text Function Notes
SNAP: CLB_250_CLB.snp
- select the APU MASTER SW pb to ON/R
When an A-P-U fire is detected, the When an APU fire is detected, the .
following indications occur on the flight | following indications occur on the flight - Ste;'t‘:t the APU START pb ON (wait for APU to
deck: deck: S )
Malfunction: ALL — APU Fire (Unextinguishable)
03 104 [VFD()] FIRE_2
Show all items as described. FIRE_2
The Continuous Repetitive Chime Play then silence the CRC
The continuous repetitive chime sounds . o .
and the red masteFr)warning lights flash (CRC) sounds and the red MASTER L After a 3000 ms, insert a text box indicating the “Continuous
WARN lights flash Repetitive Chime has been silenced.”
03 106 The flashing MASTER WARN light should continue.
The red A-P-U fire title is displayed on | The red APU FIRE title is displayed on L HL APU FIRE Title
the E-W-D the E/WD FIRE_2
03_108
The A-P-U system page displays The APU system page displays L Cutout of SD displaying APU Page
automatically on the lower E-CAM automatically on the lower ECAM FIRE 2
03_110 B
And the A-P-U fire pushbutton . .
illuminates. The APU FIRE pb illuminates L FIRE_2
03_112
[PIN(A red LAND ASAP message will be displayed on the
E/WD if the aircraft is in-flight. The crew can also expect to
see an amber FAULT light in the APU MASTER SW.)]
03 114 FIRE_2 Reworded for LOD coverage
These indications will remain on as long | These indications will remain on as long
as a fire is detected. as a fire is detected.
03_116






On the ground only, a continuous
warning horn will sound in the nose
gear bay to alert ground personnel,
accompanied by the red A-P-U fire light
illuminating on the external power
panel.

03 118

On the ground only, a continuous
warning horn will sound in the nose
gear bay to alert ground personnel,
accompanied by the red APU FIRE light
illuminating on the External Power
Panel.

Show cutout and play horn

Section 3: APU Fire Extinguishing

S03_APU_Fire_Extinguishing

ELE

ID Audio

Text

Function

Notes

To extinguish an A-P-U fire, the flight
crew can discharge a single halon-filled
bottle into the A-P-U compartment.

To extinguish an APU fire, the flight
crew can discharge a single halon-filled
bottle into the APU compartment.

SNAP: CLB_250_CLB.snp
- select the APU MASTER SW pb to ON/R

- select the APU START pb ON (wait for APU to
start)

Malfunction: ALL — APU Fire (Unextinguishable)

03 120 FIRE_4
A red disk, located on the left rear of the | A red disk, located on the left rear of the Show location of RED disk on A/C.
fuselage, provides an indication of the fuselage, provides an indication of the
03 122 | Status of the A-P-U fire bottle. status of the APU fire bottle. FIRE_4
If the red disk is missing, the agent has | If the red disk is missing, the agent has
discharged overboard due to bottle discharged overboard due to bottle FIRE_4
03 124 | overpressure. overpressure.
03 126 Pause for transition
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The bottle is armed when the A-P-U fire
pushbutton is pressed.

The bottle is armed when the APU
FIRE pb is pressed.

Fire Protection schematic and APU fire panel

Lift the guard on the A-P-U fire .
pushbutton and select the pushbutton Lift the guard on the AP.U FIRE pb and FIRE 1
. select the pb to release it. —

03 130 | 0 release it.

This releases the pushbutton out about | This releases the pb out about an inch FIRE 1
03 132 | an inch from the A-P-U fire panel. from the APU FIRE panel. —

. . Lo . Notice the white SQUIB light

_No'glce_the white squib I'g.ht llluminates, illuminates, indicating that the bottle is FIRE 1

indicating that the bottle is armed. —
03 134 armed.

In addition, the following occurs when In addition, the following occurs when Expand components in the schematic synched with audio.

the A-P-U fire pushbutton is pressed: the APU FIRE pb is pressed: FIRE 1
03 136 -
03 138 The continuous repetitive chime stops The continuous repetitive chime stops FIRE_1

The low pressure fuel valve closes and The low pressure fuel valve closes and
03 140 the A-P-U fuel pump deactivates. the APU fuel pump deactivates FIRE_1
03 142 The A-P-U generator is deactivated. The APU generator is deactivated FIRE_1

The A-P-U bleed valve closes, which The APU bleed valve closes, which also FIRE 1
03 144 also closes the cross bleed valve. closes the cross bleed valve -
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03 146 And the A-P-U shuts down. The APU shuts down L FIRE_1
03 148 P
The halon bottle can be discharged by | The halon bottle can be discharged by HL AGENT pb
pressing the agent pushbutton. pressing the AGENT pb. FIRE 1
03_150 —
Th(_a discharge light illuminates amber to The DISCH light illuminates amber to Mr. Hand selects the AGENT pb.
indicate that the halon has been - .
. X indicate that the halon has been HL the DISCH light.
discharged into the A-P-U . )
discharged into the APU compartment.
03 152 compartment. FIRE_1 Added for LOD coverage

Section 4: APU Fire on the Ground

S04_APU_Fire_Ground

ELE
ID Audio Text Function Notes
Aircraft Image: level_onramp_030.png
If a fire is detected on the ground, the If a fire is detected on the ground, the
A-P-U will automatically shut down and | APU will automatically shut down and
the fire bottle will automatically the fire bottle will automatically
discharge in an attempt to extinguish discharge in an attempt to extinguish
the fire. the fire.
03 154 FIRE_4
PIN[(In flight, the APU will not automatically shut down if a
03 156 fire is detected.)]

Section 5: APU Fire Test

S05_APU_Fire_Test

ELE
ID Audio Text Function Notes
Snap: GND_EXT_PWR_CONCT.snp
The A-P-U fire detection and protection | The APU fire detection and protection - select BAT pbs to auto
. : : : - Both ECAM DUs turned on
system is tested by pressing and system is tested by pressing and
holding the test pushbutton, located on holding the TEST pb, located on the [VED()]
the A-P-U FIRE panel. APU FIRE PANEL.
03 158 Highlight the TEST pb.
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Also show the ELEC panel

When A-C power is in use, a valid A-P-
U fire test is indicated by the following:

When AC power is in use, a valid APU
fire test is indicated by the following:

03_160
Play this audio
A continuous repetitive chime sounds A Continuous Repetitive Chime sounds L After a 3000 ms, insert a text box indicating “The
03 162 Continuous Repetitive Chime has been silenced.” FIRE_1
The master warning lights flash The MASTER WARN lights flash L The flashing MASTER WARN lights should continue.
03 164 FIRE_1
The A-P-U fire warning message The APU FIRE warning message FIRE 1
03 166 | appearson the upper E-CAM appears on the upper ECAM L —
The A-P-U page appears on the lower The APU page appears on the lower L
03 168 | E'CAM ECAM FIRE_L
03 170 The A-P-U fire pushbutton illuminates, The APU FIRE pb illuminates L FIRE_1
?I*I”d the squib and discharge lights The SQUIB and DISCH lights illuminate L FIRE 1
03 172 | ! uminate. —
[PIN(Pressing the TEST pb has no effect on an operating
APU.)]
FIRE_1 Added for LOD coverage
[PIN (When testing the APU fire system on battery power,
03 174 only half of the lights illuminate.)]
03 176

Topic 4: Cargo Smoke Detection & Protection

T04_Cargo_Smoke Detect_Prot

Section 1: Cargo Smoke Detection

S01_Cargo_Smoke Detection

ELE
ID Audio Text Function Notes
The forward, aft, and bulk cargo The forward, aft, and bulk cargo Use Cargo Heat and Fire Protection System schematic
compartments are equipped with smoke | compartments are equipped with smoke
04 100 detectors. detectors. Build schematic.
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The A330-200 does not have a bulk
cargo compartment.

The A330-200 does not have a bulk
cargo compartment.

04_101
If smoke is detected in either the If smoke is detected in either the
forward or bulk compartments, the forward or bulk compartments, the Add in forward and bulk ventilation ducting.
04 102 following occurs: following occurs:
The respective inlet and outlet isolation | The respective inlet and outlet isolation DL Highliaht all inl d outlet isolati |
04 104 | valves close valves close ighlight all inlet and outlet isolation valves
04 106 And the respective extraction fan stops | The respective extraction fan stops DL Highlight both Extraction Valves.
Continue with Cargo Heat and Fire Protection Schematic
Overlay a picture of the cargo smoke detector.
The smoke detectors are ionization type | The smoke detectors are ionization type
detectors that sense smoke particles. detectors that sense smoke particles. ot
04_108
A total of five sets of two smoke A total of five sets of two smoke
detectors are installed in the cargo detectors are installed in the cargo FIRE_5
04 110 | Compartments. compartments.
There are two sets of detectors in the There are two sets of detectors in the _
forward compartment, two sets in the forward compartment, two sets in the HL on schematic
aft and one set in the bulk cargo aft and one set in the bulk cargo FIRE 5
04 112 | compartment. compartment. -
A dual channel Smoke Detection A dual channel Smoke Detection Add SDCU and associated lines from the detectors.
Control Unit, receives signals from the Control Unit, or SDCU, receives signals FIRE 5
detectors, and activates flight deck from the detectors, and activates flight —
04 114 warnings when smoke is sensed. deck warnings when smoke is sensed.
Each channel of the S-D-C-U monitors Each channel of the SDCU monitors FIRE 5
one of the two detectors in each set, to | one of the two detectors in each set, to -
04 116 provide for maximum reliability. provide for maximum reliability. Added for LOD coverage
Cargo smoke warnings will be Cargo smoke warnings will be . .
ted if: ted if: List with text.
04 118 | 9enerated if: generated if:
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FIRE_5
Excessive particles are detected by Excessive particles are detected by
04 120 both detectors in a ceiling cavity. both detectors in a ceiling cavity L FIRE_5
Or, one detector is inoperative and the One detector is inoperative and the L FIRE 5
04 122 other senses smoke. other senses smoke -
Section 3: Cargo Smoke Indications Sl CRrge BIelee | el
ELE
ID Audio Text Function Notes
Snap: CRZ_MID_OF_CRZ.snp
When cargo smoke is detected, the When cargo smoke is detected, the [VFD(]
following occurs: following occurs: ATA 26 — FIRE PROTECTION (AFT/BLK CARGO SMOKE)
04 124 FIRE_2
The Continuous Repetitive Chime The Continuous Repetitive Chime
sounds and the red MASTER warning sounds and the red MASTER WARN L FIRE_2
04 126 lights flash lights flash
The red forward or aft bulk Cargo The red FWD or AFT/BULK CARGO FIRE 2
04 128 Smoke title appears on the E-W-D SMOKE title appears on the E/WD L —
Qﬁfgjénf%ﬁg?dhgplggpga;ﬁf on the A red SMOKE light illuminates on the . HL the AFT SMOKE light
9 affected FWD or AFT AGENT pbs FIRE 1
04 130 pushbuttons _
[PIN(The TEST pb on the CARGO SMOKE panel tests the
cargo and avionics detection and fire protection systems.)}
FIRE_1
04 132 Added for LOD coverage

Section 4: Cargo Smoke Extinguishing S04_Cargo_Smoke_Extinguish

ELE
ID Audio Text Function Notes
i L . The cargo fire extinguishing system is . .
The cargo fire extinguishing systemis | aquipped with two halon bottles that are Cargo Fire schematic
04_134 | equipped with two halon bottles thatare | shared by both cargo compartments. FIRES
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shared by both cargo compartments.

Each bottle is equipped with two
discharge heads: one for the forward
cargo zone, and one for the aft bulk
cargo zone.

Each bottle is equipped with two
discharge heads: one for the FWD
cargo zone, and one for the AFT/BULK
cargo zone.

Expand Cutout

04_136
If a cargo fire is indicated on the If a cargo fire is indicated on the
ground, ensure that it is a valid warning | ground, ensure that it is a valid warning
04 138 before discharging the agent. before discharging the agent.
Lift the guard on the aft agent .
pushbutton, and select the pushbutton ;ghtzglggﬁ trgeo:bt?oe ('jai\ch-:thrgglt\lh-lt—a F;Itr)e
to discharge the fire bottle. The white . D ;
squib Iightgilluminates briefly when the bottle. The white squib light illuminates FIRE_1 Added for LOD coverage
AGENT hbutton i hed briefly when the AGENT pb is pushed.
04 140 pushbutton is pushed.
Squibs for both bottles are ignited Squibs for both bottles are ignited
04 142 simultaneously. simultaneously.
NP[(The system design dictates that both bottles be
discharged into the same compartment. It is not possible to
discharge the agent into both compartments on the same
04 144 flight.)]
04 146
;'nagfgd];gig bi?\iietr?gzdlsrgh?iggscar o Halon from BTL 1 discharges Show halon from BTL 1 immediately entering the AFT/BULK
compartme)rqt while bcf)tﬁe tF\)NO is 9 immediately into the appropriate cargo compartments.
equipped with a flow metering system, Sv?t?gaagrcvemégme ETé_teznl]s Vevcﬂllijéﬂped Animate a slow flow of halon from BTL 2 to the AFT/BULK
which allows a slow discharge of halon I low di hg Y f h, | compartments.
over a period of approximately four allows a slow discharge ot halon over a
period of approximately four hours. FIRE 5
04 148 hours. —
In about 60 seconds, and when bottle 1 HL on pb
is completely discharged, the Bottle 1 !n aboutl 60|sedqongs, andd v%hen bott:_e rll
light illuminates on the discharge IS completely discharged, the BTL1 light FIRE_1/5
indi illuminates on the DISCH indicator.
04 150 | 'mdicator. Added for LOD coverage
NP[(The SMOKE light continues to illuminate as the
detection loops now sense the halon particles filling the
compartment. The crew can monitor the aft compartment
temperature on the COND and CRUISE pages.)]
04 152 FIRE_5
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Topic 5: Lavatory Smoke Detection & Protection

TO5 Lav_Smoke_Detect_Prot

Section 1: Lavatory Smoke Detection

S01_Smoke Detection

ELE
ID Audio Text Function Notes

A smoke detector in the ventilation duct | A smoke detector in the ventilation duct

of each lavatory provides warning of of each lavatory provides warning of — SDCU

smoke in a lavatory. smoke in a lavatory. __L

cIDS _l
CABIN
INDICATIONS
Create a schematic using the overhead cabin view with lines

05 100 from the lavs to the SDCU. FIRE_7

The detectors feed information to the The detectors feed information to the
05 102 Smoke Detection Control Unit. Smoke Detection Control Unit.

The S-D-C-U transmits the signals to . :

the E-CAM to warn the flight crew, and The SDCU transmits the signals to the

. . ECAM to warn the flight crew, and to
to the Cabin Intercommunication Data ) L
wQi o ; the Cabin Intercommunication Data
System, or “Sids” to warn the cabin ,
System (CIDS) to warn the cabin crew.

05 104 | crew.

Section 2: Lavatory Smoke Indications

S02_Lav_Smoke_Indications

ELE
ID Audio Text Function Notes
If the S-D-C-U receives a signal froma | If the SDCU receives a signal from a Snap: CRZ_MID_OF_CRZ.snp
sensor indicating smoke in a lavatory, sensor indicating smoke in a lavatory, Malfunction: ALL — Smoke-Lavatory
you are alerted in the flight deck by the | you are alerted in the flight deck by the
continuous repetitive chime and Master | Continuous Repetitive Chime and [VFED()]
Warning lights. MASTER WARN lights.
05_106
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FIRE_2

The upper E-CAM displays a lavatory

The upper ECAM displays a

smoke indication. LAVATORY SMOKE indication. FIRE_2
05_108
The E-CAM message does not The ECAM message does not B FIRE 2
designate which lavatory is affected. designate which lavatory is affected. —
05_110
Picture of FWD Attendant Panel. (Aerosim- please insert
_ placeholder if photo is not received in time.
However, the flight attendants are However, the flight attendants are
alerted to a lavatory smoke message on | alerted to a lavatory smoke message on
the Forward Attendant Panel. the Forward Attendant Panel.
05 112 FIRE_2
Show this light pulsing.
Additionally, an amber light pulses next | Additionally, an amber light pulses next
to the affected lavatory’s door. to the affected lavatory’s door.

Section 3: Lavatory Fire Extinguishing

S03 _Lav_Fire_Extinguish

ELE
ID Audio Text Function Notes

If lavatory smoke is detected by the E- If lavatory smoke is detected by the

CAM, it will be necessary for the flight ECAM, it will be necessary for the flight

attendants to extinguish the source of attendants to extinguish the source of

the smoke manually by using the the smoke manually by using the

portable cabin fire extinguishers. portable cabin fire extinguishers.

05 116 wy Picture of handheld extinguisher
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An automatic fire extinguisher is located
in each lavatory cabinet.

An automatic fire extinguisher is located
in each lavatory cabinet.

05_118
If a sudden temperature rise is sensed If a sudden temperature rise is sensed
in the waste bhin, the agent in a small in the waste bin, the agent in a small FIRE 7
halon fire bottle will discharge halon fire bottle will discharge -
05 120 | @utomatically. automatically.
A pressure gauge installed on the bottle | A pressure gauge installed on the bottle .
05 122 provides an indication of bottle status. provides an indication of bottle status. AOM 26.11.15 graphic E260017a

Topic 6: Avionics Smoke Detection & Protection

TO6_Avionics_Smoke_Detect_Prot

Section 1: Avionics Smoke Detection

S01_Smoke_Detection

ELE
ID Audio Text Function Notes
Smoke detectors in the avionics Smoke detectors in the avionics 566 fflreg ccl:r(])?]f\i/ir;gl?ﬁgQ/Zﬁrt]ilea?ggcssﬁ:ﬁ(;%iiafrgrr]nptigeVFD
ventilation system detect smoke ventilation system detect smoke wit.h s.m’oke degtectors and the SDCU
06 100 particles, not heat. particles, not heat. FIRE 6 ’
The smoke detectors are connected The smoke detectors are connected Hiahliaht the SDCU
independently to the Smoke Detection independently to the Smoke Detection FII%E 96 '
06 102 Control Unit. Control Unit (SDCU). -
A pair of smoke detectors are installed A pair of smoke detectors are installed HL the smoke detectors
in the avionics ventilation system for in the avionics ventilation system for FIRE 6
06 104 avionics smoke detection. avionics smoke detection. -
Normally, both detectors in a pair must Normally, both detectors in a pair must
detect smoke for the S-D-C-U to detect smoke for the SDCU to activate FIRE_6
06 106 activate a smoke warning. a smoke warning.
However, if one smoke detector fails, However, if one smoke detector fails,
the S-D-C-U will activate the warning if | the SDCU will activate the warning if 6
the operable detector in the pair senses | the operable detector in the pair senses FIRE_
06 108 smoke. smoke.
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Section 2: Avionics Smoke Indications

S02_Smoke_Indications

ELE
ID Audio Text Function Notes
[SNAP(CRZ_MID_OF_CRZ.snp)]
If avionics smoke is detected, the Flight Deck indications of avionics I[\\/I/?:Igj(r)\]cnon: ATA 26 — Smoke-Avionics
following occurs in the flight deck: smoke are:
06 110 FIRE 2
The master warning lights flash and the | The MASTER WARN lights flash and
. o : . M . L FIRE_2
06 112 | continuous repetitive chime sounds the continuous repetitive chime sounds
. . . . . . Show
This avionics smoke warning message This avionics smoke warning message L
06 114 is displayed on the E-W-D is displayed on the E/WD FIRE 2
And the red avionics smoke light on the | The red AVNCS SMOKE light on the L Highlight SMOKE on the pb
06 116 ventilation panel illuminates VENTILATION panel illuminates FIRE 1

Section 3: Avionics Smoke Response

S03_Smoke_Response

ELE
ID Audio Text Function Notes
[SNAP(CRZ_MID_OF_CRZ.snp)]
If smoke is sensed in the aircraft by If smoke is sensed in the aircraft by Malfunction: ATA 26 — Smoke-Avionics
flight deck or cabin crew, the E-CAM flight deck or cabin crew, the ECAM
directs you reconfigure the avionics directs you reconfigure the avionics Schematic from T6/S1
ventilation system. ventilation system.
Show E/WD failure message and HL 1st three steps.
06 118 FIRE 6
Action steps direct the crew to p.lace the Action steps direct the crew to place the
vent extract pushbutton to override, turn i
. EXTRACT pb to override, turn off the FIRE_6
off the cabin fans, and turn off the .
cabin fans, and turn off the galleys.
06 120 galleys.
Pause for Mr. Hand
Mr. Hand performs action steps and the show indications on
the schematic.
06 122 Use a cutout of the ELEC panel
) ) ) In this configuration, the underfloor
In this configuration, the underfloor extract valve is closed and the HL these items on schematic
extract valve is closed and the overboard extract valve is partially FIRE_6
06 124 | overboard extract valve is partially open.
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open.

This allows the smoke to be ventilated This allows the smoke to be ventilated

06 126 overboard.

overboard.

FIRE_6

Topic 7: Check Your Knowledge

TO7_Self Assessment

Section 1: Question 1

S01_Question_1

Question # Question Text & Answers Answer Responses (Optional) Ref
1 Is Whlch of the following does NOT have a fire extinguishing system Randomize Answers? T6/S1
Correct | installed?
a X Avionics Compartment
b APU
c Engines
d Cargo Compartments
That is incorrect. There is no extinguishing system for avionics equipment. However, a system does exist for detecting smoke in the avionics ventilation
Incorrect
system. (T6/S1)
Comments | Show 4 images representing each area.

Section 2: Question 2

S02_Question_2

Question # Question Text & Answers Answer Responses (Optional) Ref
2 Co:?ect Which statement is true regarding cargo compartment fire extinguishing? Randomize Answers? T4/S4
a X There are two halon fire bottles. They can be discharged into either the
FWD compartment or the AFT/BULK compartment, but not both.
b There are two fire bottles: one for the FWD compartment, and one for the
AFT/BULK compartment.
c There is only one fire bottle—pressing either AGENT pb discharges it into
both compartments.
d There are two fire bottles—when the AGENT pb is pressed, they are both

totally discharged immediately, into the appropriate compartment.
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That is incorrect. There are two halon bottles, and they can only be discharged into either of the compartments, but not both. Which compartment

Incorrect depends on which guarded AGENT pb is pressed. One bottle discharges its entire contents immediately, while the other discharges over a four-hour

period. (T4/S4)

[VFD()]

Comments | CARGO SMOKE panel with SMOKE light illuminated on the FWD indicator.

Memo section of E/WD with FWD CARGO SMOKE failure message.

Section 3: Question 3

S03_Question_3

Question # Question Text & Answers Answer Responses (Optional) Ref
3 Is Thg |IIum|nate.zd DISCH light on the AGENT 1 pb on this FIRE panel Randomize Answers? T2/S3
Correct | indicates that:
a X The # 1 halon bottle has been discharged and is depressurized.
b The # 1 halon bottle is armed.
c The # 1 halon bottle has faulted.
Incorrect That is incorrect. An illuminated DISCH light indicates that the halon bottle has been fired and is depressurized. (T2/S3)
[VFDO]
Comments | FIRE panel with ENG 1 FIRE pb pushed and illuminated and both SQUIB lights illuminated.
AGENT 1 DISCH light illuminated.
Section 4: Question 4 e
Question # Question Text & Answers Answer Responses (Optional) Ref
4 Co:?ect Cargo compartment smoke detection is provided by: Randomize Answers? T4/S1
a X Five sets of two particulate-sensing smoke detectors located in all three
cargo compartments.
b Two smoke detectors equipped with heat sensors that are located in all
cargo compartments.
c Two detection loops equipped with particle detecting sensors that are
located in the aft cargo compartment.
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d A single detection loop equipped with particle detecting sensors that are
located in the forward and bulk cargo compartments.

That is incorrect. Five sets of two smoke detectors that sense particles are provided: two sets in the FWD compartment, two sets in the AFT

Incorrect compartment, and one set in the BULK compartment. (T4/S1)
Cargo fire schematic with detector information removed.
Comments L . .
After the question is answered, add the detector information.
Section 5: Question 5 e
Question # Question Text & Answers Answer Responses (Optional) Ref
5 Co:?ect The lavatory smoke detection system: Randomize Answers? X T5/S2
a X Provides indications in both the flight deck and cabin that smoke has been
detected in a lavatory, with the specific lavatory identified in the cabin.
b Provides indications only in the flight deck that smoke has been detected
in a lavatory, with the specific lavatory identified on the ECAM.
c Provides indications only in the cabin that smoke has been detected in a
specific lavatory.
d Provides indications in both the flight deck and cabin that smoke has been
detected in a lavatory, with the specific lavatory identified in the flight deck.

Incorrect That is incorrect. Both the flight deck and cabin are alerted. The specific lavatory is identified in the cabin only. (T5/S2)

Show overhead diagram of the lavatory locations.

Comments o ) . )
After question is answered, fade in the SDCU and the other illustrations.

Section 6: Question 6 Sl Gesiten

Question # Question Text & Answers Answer Responses (Optional) Ref
6 Is WhICh. statement accurately describes each engine’s dedicated fire Randomize Answers? T2/S1

Correct | detection system?
a The fire detection unit will alert you to an engine fire if both fire detection
loops detect a heat rise.

b The fire detection unit will alert you to an engine fire if one fire detection
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loop detects a heat rise and the other is determined to be faulted.
c The fire detection unit will alert you to an engine fire if both fire detection
loops fail within a few seconds of each other.
d X All of the above.
Incorrect That is incorrect. Statements A, B, and C all accurately describe the engine fire detection system. (T2/S1)
[VFDQ]
Comments
FIRE panel
Section 7: Question 7 S0 fesiien,
Question # Question Text & Answers Answer Responses (Optional) Ref
7 Coﬁect The illuminated SQUIB lights for engine 1 on this FIRE panel indicate that: Randomize Answers? X T2/S3
a X Both squibs for the two halon bottles are armed.
b Both squibs for the two halon bottles have been discharged.
c You are being prompted to raise the guard and push the ENG 1 FIRE pb
to release it out.
d AGENT 1 and AGENT 2 are not available.
That is incorrect. The illuminated SQUIB lights indicate that you have already pushed the ENG 1 FIRE pb, which has armed the squibs for the two halon
Incorrect
bottles. (T2/S3)
[VFDO]
Comments ) ) _ ) _ _ _ ) ) )
FIRE panel with ENG 1 FIRE pb pushed and illuminated and both SQUIB lights illuminated. Neither DISCH light should be illuminated.
Section 8: Question 8 S08_Question_8
Question # Question Text & Answers Answer Responses (Optional) Ref
8 Is Which _statement accurately describes the APU fire detection and Randomize Answers? X T3/S1
Correct | protection system?
a X The APU is equipped with one halon bottle, and two detection loops that
sense a heat rise.
b The APU is equipped with one halon bottle, and two detection loops that
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sense smoke particles.

The APU is equipped with two halon bottles, and two detection loops that

¢ sense a heat rise.
d The APU is equipped with one halon bottle, and one detection loop that
senses a heat rise.
Incorrect That is incorrect. The APU has two heat rise sensing detection loops, and is equipped with one halon bottle. (T3/S1)
Comments
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