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24. A B BiB%% (Crew Resource Management ) © 88 &EANB AL
% (Human Factor) £ fAT% 2 &M% -

N~ RG] ARS8 RATHIE (Flight Control ) % #t89 A KB E

(—) RITBTLRHNE:

L7438

#4733 & £.3% Slats~Flaps - Spoiler~ Ailerons ~ Rudder - Elevator ~
Trimmable Horizontal Stabilizer [ £ # B — 1 & 7 Slats # &
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% 2.4+ 4] (Electrically Controlled ) » ;& & ih3% 4% (Hydraulically
operated ) » % %} Rudder ~ Trimmable Horizontal Stabilizer # —%&
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6. Aileron Droop

% Flap /# & 8% > Aileron Droop &.4-% T8¢ » HEh s L 38 nfe

AR -

7 Maneuver Load Alleviation ( MLA )

% e high G maneuver 8% » MLA &35 48 & 4 Ailerons ~ Spoiler
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8.High Lift
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Fe A -
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yaw damper system e

(=) ##r#4+7 (FlyByWire) B3 [£#mE =]
1. &g
PR E RedT#dE @352 E A3 %) (Electrically Controlled ) - & B
s #24% (Hydraulically operated ) - pLEBp 423% # 47 % #b Rudder ~
Stabilizer # — £ # MR BH R IEH 246 NATREH R0
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F 540 E B ¥ %) servo-actuators BUR 1F 4 8 B ARE AT ©
TSR I AT IR IR R R 845 Rk AT 34T AR AL -

4. AEE AR E (Autopilot Servo)

AEERIES EEBELTH -

5. AiayEc® (Artificial Feel )

R PCBERRELAH T G BERABYORE -
6. #1418 % (Servo Actuator )

T A 545 (feedback) 12 BT ) IRH] 8 B SR M D B2
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7. Control Wheel Steering (CWS ) Function
% B B Control Wheel Steering 3§t » {243 etk e 445 RATH
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1. {g]#%(Side Sticks)
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Frequency ( VHF) ~ High Frequency (HF) % Radio @3 °

2. Speed Brake Lever

Speed Brake Lever % 4] Speed Brake #4% @ %« Ground Spoiler»

% Lever £ A A B 3B PIEERE S - BRBEERK

% fe vk > Spoilers 4 B $1e B -

{E4e Speed Brake B 5B 7 4 Idle #1455 © Bl & B A
"SPEED BRAKE CONFIG | # % -

3. Trimmable Horizontal Stabilizer &) ##%+% %]

% B¢ /& p342] d48 Pitch Trim Wheel 32 4 4% 3% %1 Trimmable

Horizontal Stabilizer °

¥ ERE HIEH R —&E 24 A Pitch Trim Wheel % )

Trimmable Horizontal Stabilizer °

4. Rudder Pedals

F ta gy s4r (Pedal ) #74% %) Rudder -
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5. Slat/Flap Control Lever

Slat/Flap Control Lever 8441 & ° & & ' A% 3t 1% £ Flaps Fv
Slats & & B - Slat/Flap Control Lever [] 853% %] Flaps #v Slats -
Slat/Flap Control Lever 4 R84 & # /& 234X @& L A4

=
B o

6. Rudder Trim
Rudder Trim #5 4 & B R B RATHRIT EHEEE Trim 7 & B -
% B+ B 4 &3 Rudder Trim Reset Pushbutton =] 2A#F Trim 41 & 8

% B & %2 &g Rudder Trim Control Switch # 4| Rudder Trim %] )
%2 o

244

Rudder Trim Indicator Z&-~ Rudder Trim #54 & °

7. RATHIE BAR-E IR

Thi4n A R - MM EMAG_EEERTHRETH
Fo — A RERATIREER -

8. FeATHH4E EAR-MAFE AR

B HEBRERELREELE - E TCAPT, & "FO, &
FAREREAHA -

9. ECAM ( Electronic Centralized Aircraft Monitoring ) Pages
Flight Control ECAM Page #v Wheel ECAM Page 7] LAZ T £
ERATEBEOSME -

10.ECAM Pages-Engine Waming

Engine Warning Display “ 24 #8 7~ Flaps #v Slats #94 & °

U ERRERTERIZEAGALRNS » F 4 %54 Electrical
Flight Control System #= Slats And Flaps System * 3% £ fid 6k — 2.3
s#H 4 (VCD) -

%~ ARSHF

— . Airbus 94 EE > BEHPFTHIEE - LREFEA-S2LATH &
ATHRECRESRSSERE  THEHM Abus B850 24L 6%
A ERS (Laptop) FELAEBEREE - ek RFFEHRHE - HAA
BIEULA c THRALE TR ELLEWHELERANEL  RAE
Ba B B 2 R L RA T
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ZEREARS - Ak F24Bg 2 RHEN FEE@mERE -

v AR el ERAE 0 Aitbus SRR E B B EHE - HE R ELE K

FRN RESANETES > HLHGOLE L RENME -

© ARRIIRBE R 5 REF 0 IREM BH RGBT RF TR

EFEM o (%% Aitbus Bl A E > E5 Y QUUTHEH]7A340 FrAl
Hydraulic System 3t 5k % Booster Pump » 122 241335 48589 T4 28
7~ A340 # & Booster Pump © 7% K Airbus JE34E R & T EREH ¢ )

B st AR

—

i

~

HEAMENGAERAORETELET EREAE  RHABERAT
BHETHPIRHMYER R LA IXBENSREBELEY
REUBR BB IHET  EERSTS AR A RS BH R
EXREUEFMEABRLERS -

2P e A0 RABEFF SR E LG T RERE » 4v A340 Feik
HE Pl FAEERATEH R4 R TREEZ BRI FILmE
B o 79 A340 Rk F 8 K B 6 R 4E A )47 (Side Stick)dE #] 0 F QIR
BT RBIZECHHEHFLEATEREOLE  BhTfokd 747
R 767 RAARE » S E A RAAINLRE > TT7HAZRERL 0 RE
HHELSGHER  HREFIEREEY -

AEAMEZEREBBATHIMENS LETHEREBEHOE 4
e BLE 0 B AN BHLT Bk E S mHERMIL > A
ST FR -

CHESHERAFREY LGB LTHHERARSE  TREA
BEERBRAAE L IDINREM KA EDRATT A BT G4
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1. Human Factors and Flight Safety

Safety is one of the most important parts of your job. It involves more than just the aircraft. It also
involves pilots, cabin crew, ATC, dispatchers as well as maintenance personnel. This CRM
course focuses mainly on the human dimension of safety, with due reference to the technical
dimension.

Why is such a course needed?

The sharp safety improvements in the early

107 / \ 60°s can be atwributed to the introduction of
_ This chart only takes 7 r
This :._:20& t_g“ takes Jets and to better safety equipment, more
¢ Industrie, Boeing, and structured procedures, better technical

McDonnell Douglas  Eyeiudes: flight test,

\ airoraft vning, savotsae, | fraining of pilots especially thanks to flight
wﬂ“ simulators, etc. Since the mid 70°s however,

Allaircraf the accident rate has not significantly

! decreased. Is this acceptable?

DS NWAROOND O

) 1959_]'
b 1062

Hull Less / million departures
E 1965°

T T T

@ T W e
=R S S
e o 3}
- - -

1980
1983
RED
| 1089
1992
1995

e —

ED = 'S'

improve further! A
Forecast: up to about 1loss / week | o
by the year 20101 | The above figure indicates that if the same

accident rate was maintained over the years,
the forecast increase in traffic would result in
one or more accidents per week by the year
2010. Further progress must be made!

S 0edans 11769

Am mm M 11 IR Me A s 0 (M @E

“ACAH - laintarurce T Moddted mogectonVz F

Let’s look at safety more closely. We can look at it differently. Looking at the number of
fatalities, maintenance represents the number 2 cause, as you can see below.

© Dédale 1996-98 3
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es of
1982-1991

0 1000 2080

cFIT 269 Looking at safety in terms of accidents, about

Maintenance. 1481 « Maintehé;];— - -
Loss of contra 1587 is number 2 1| 17 to 20 percent of them are attributed to

ATC & Communication 1000 maintenance.
Approach & Landing 910
Postcrash 644

SOl ol 1355

In-flight smnke[ﬂm.‘ 610

Others, 1341

AGRM - Mainreasnce

£ N j 2 o » "
maintenance performance ,{s

1
+ The bad news « The good news Two ways to look at theseﬁgures. A non
= Poor maintenanco £ better management of construclive way is to say that maintenance is
2 parformance contributed resources by maintenance ~ s IS
E in a direct way to about could have prevented about the cause Of 15 percent ojfaz‘almes, A more
5 v of aircraft accident 4% of aircraft aceidents and , . .
It 1% of fatalitias 15 of ot constructive way points out the potential there

is to improve safety through maintenance.

AGRM « Matananco T Moduled totrochctmn VTR

The purpose of the CRM course is to tackle these accident statistics and consider ways of
reducing them. This is achievable through a beiter management of the available resources. How
to do that is the object of the course. Five main topics are addressed:

. Error, Performance and safety

. Factors affecting performance

. Communication

. Procedures and practices
Team performance

© Dédale 1996-98 5
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2. Error, Performance, and Safety

This topic is highly controversial in aviation. The relation between human error, performance and
safety is not so simple... To begin, some definitions :

+ You commit a violation
when you intentionally
deviate from a regulation
or from a procedure

+ Aviglation is originally
intentional but can
become routine

ERCREED]
© Dk 11353

+ You make an error
when your action
deviates from your
intention, or when
your intention is
inappropriate

+ An error is not
intentional

ACRI# - Maintenance

An error is never intentional. This has to be distinguished from a violation, which is an
intentional deviation from a regulation or a procedure. Warning: many violations come from a
slow drifting process, and can become routine. Most violations are a threat to safety!

. Incorrect installation of components
. 2. Fitting of wrong parts Here are the most common maintenance
B . Electrical wiring discrepancies Crrors
H

. Loose objects left in the aircraft

. Inadequate lubrication

. Cowlings, access panels, fairings not secured
. Fuelioil caps and refuel panels not secured

. Landing gear ground lock pins not removed before
departure

QN Wt W =

Source: Fhght Safety Oceurronce Digest (UK CAA, 1892)

"TAGRN - Maintenance Medula 3 Errar, mance and salaty VI.3
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i . EFOrs,’p

Summary Lo

[Eadl

« Erroris human ...

+ Even skilled maintenance personnel make errors

o We learn from errors and adapt our performance
+ Errors must be managed:

< Prevention

« Monitoring

« Detection

+ Recovery

«. at the individual and team level

+ We must accept error
as a normal component
of human behavior

SDEdra 163G
STzt 13363

« But we must not give
errors the time to
threaten safety

" AGRM - Maintorance  Ioduls 2 Error, perfarmance smd salety V6.3

Module 2 Error, parformance ant satety V7.3

ACRN « Maintonance

Error Management requires us to accept that human performance has limitations and that error is
inevitable. But we must use error management tools and techniques to stop errors before they
impact safety.

© Dédale 1996-98 9
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3. Factors affecting performance

The working conditions of the maintenance personnel are not always conducive to safety.

Shtdie ESE

ACRM-Unintanancn

otz veredl

EreryTTen

ACRA! - Mantenanco

« Shift work (shift change, night shift)
+ Environment

¢ ¢ * 5 S

el

ACRH - Mauiemance

« Light, Noise But this aircraft
+» Temperature and

weather conditions
Time pressure
Parts availability
Lack of training
Multiquatification
Economic pressure
Work conflict,...

raust leave
within one hour!

Fatigue downgrades:

+ Muscular strength and
coordination

« Vision and perception

Mernory

Error monitoring

Decision making

Motivation, attitudes

Cormmunication

Ability to cooperate

*

3

* ¢ ¢ b

+ Respect your sleep needs
+ Regular physical activity
+ Balanced meals

+ Drink water, tea, coffee

L T

+ Do Not use self-
prescribed medication!

© Dédale 1996-98

All these conditions can result in sleep
deprivation, fatigue, stress, and conflicis.

Sleep deprivation and fatigue are often the
results of a shift work environment common to
maintenance personnel. Here are some
common symptoms of fatigue

Here is some advice on how to cope with
Jatigue, sleep deprivation, stress and conflict

11
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flall

+ Accept the situation

+ (o back to basics,
priontize, make it simple

« Adhere to documented
procedures!

+ Use all available
rgsources, buy time

+ Communicate, refer to
the team

Keep the team alive

T

AGR! - linintenance

© Dédale 1996-98

DI IEAE

ACRA - idamtenance

+ Show respeci

*

* & 4 ¢

few rules forconflict
management

Listen and Understand
the others’ constraints

Address what is right,
not who is right

Don't take it personally!
Refer to procedures
Suggest solutions
Refer to the team and
to the supervisor

13
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4. Communication

Communication is the main tool to ensure co-ordination. Communication takes place between
people (fellow shift workers, flight crews, management, etc) and between people and machines.

Communication is not only verbal, Gestures, body language, voice tone, and gaze also convey
meaning, There can also be an emotional component to the message.

D 1759
Sotas el

2

Acheck  , with different contexts the same Transit
message can have very different
meanings
+ What you understand from a message
depends on your expectation

" Woule 4 Communcation V7.3

W omitasit® ACRi1 - Mointwnance

ACRM - Maitenihe

Communication is context-sensitive, driven by expectations, and often implicit. It has to be
properly managed. To increase communication reliability, use communication protections.
Protect your task ; allow interruptions only when you are ready ; interrupt others with care ; help
them resume their task.

Different ‘mother tongue’ and language

Personality and attitudes
Envirenment
Technical terminology and abreviations

+
: ?,trr:: f,ressu,e Besides this complexity, there are some
i o Conflict elements or situations that can impair good
"+ Preconceived ideas communication. Here are some examples of
+ Authority and hierarchy such barriers.
*
+*
>

*

ACRIY - Haintomanen Module 4 Corvmoneatan VT3

© Dédale 1996-98 15
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Briefings and de-briefings

lZall

+ Briefings are methods to share common

objectives and organise activity Briefings, job cards, and maintenance records

+ They should define who does what, when all act as support for communication
and how

+ Use briefings
+ during shift handover
+ before a task that is seldom periormed
+ De-briefings allow reports about work
performed or remaining

S OtZaln 199898

ACRM - Waintananco ) Sodule 4 Cammunreation V7.3

Job cards describe: OB { + They describe the overall history of the work
. INSTRUGTION | JIC No. : 32-61- performed
7 o the reason for the job GARD TITLE : MLG ME, z « They all derstandi Fwhat ins to b
g o equi and al o g y allow understanding of what remains to be
H # what has fo be done Effectivity Mainteranc: N ,E done
® o Check that the required 172134 Enginau’ingAppmval{ * & They facilitate troubieshooting
job conditions are met! ( « They allow legal traceability
+ Be sure to resume the ' ) ‘) « Fill them in carefully!
task at the proper stepl | 1.Reason forthejob % « Make sure you have signed off only for the work
Check of MLG mechanict accomolished!!!

2. Equipment and Material
W

" Module 4 Compuriatian V7 3

" Module 4 Commmnmaton V3

N —

ACRM - thaiptermmm

The introduction of new generation aircraft has had several consequences on communication. To
communicate with the machine some rules need to be followed. Communication with the
machine should not replace communication with people. Here are some recommendations.

m

y7gHUEa)

resp

<+

Prepare your message, be unambiguous
Manage interruptions:

+ respect the receiver’s task

<+ protect your own task

+ resume the task properly
¢ Listen

+ Check that all initial
conditions are satisfied!

+ Think before acting!

+ Respect the code and
format

s Use feed-back, check and
cross-check!

L

ToLwle 11055

SOhars HIGaT

« Check that you understand and that you have
been understood
+ Use briefings and de-briefings, job cards, and
maintenance records

T todiedCommunkabn V73

Modulo 4 Communiostion V.3 |

ACRN - Homtennce

In summary, communication is vital to safety but it is fragile. Follow the rules given and use the
standard communication tools at your disposal.

© Dédale 1996-98 17
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5. Procedures and practices

TR % el 4 .
X Procedures and practices ﬁg}f
rdd e The procedure is an instruction, the practice
. is the typical action. The more we understand
Procedure: \ [Practice: .
;| "motor the engine « motoring for how long? the reason for the procedure, and the
3 | anc cnecktorol + which tools/equipment consequences of implementing or failing to
Hi should be used? , .
+ under which conditions? zmplem_ent the procedure, the more likely we
« how do you define aleak? || are fo implement the procedure correctly.
* ...

" Medule S Procedures end Practoas Vra

differ from procedure?
+ Improper training + Using non applicable - : 2
-+ Changing habite procedures Wl_zy does practice de‘v_zate Sfrom procedure-s .
H environment + Overreliance on Itis l‘emptmg to mOdl]j/ the procedure durlng
: e Stresstime pressure memory execution, using personal short cuts or expert

. . + Using personai short . . .
* {f,'?n"é duty and shife cuts tricks. Such a practice is absolutely not safe!

Complacency, norms
New technology

+ Poor environment, *
*
+ Language barrier
*

boredom

| ACRY - aintamnce " Modula § Frocadures and Prcton V1.3 | - g

Maintenance has been based on procedures for a long time. This is even more the case today with
the new generation aircraft. The complexity of these new aircraft makes the interaction with the
machine more difficult to understand. It has become difficult to foresee all the consequences of an
action. Therefore procedures give you the correct course of action and protect against unforeseen
(and unintended) consequences.

‘New technology

4+ New technology is more

+ Never try to change a procedure whilst
complex, more opague

performing the task
¥ If en qouly, 254

3 i unsure, chec'!

¢ You can't interact with
new technology as you
did with the old

Tacdis 179690

> Henei, 5y

» Procedures aie heie Lo s Repor
help: you must respect ' REEOT an
them! your arline:

¥ 10 your Management
» {0 102 Engineering or Tecnnical Deparimen:

@ ...

P

Respeciing proceduizs
allows new icchnology
te become easy-.o-use

i AGRW . Waintonance Moduie & Procedures and Pactices VIS g ACRH -Muittenanca

Houuin 5 Pracediurer xnct Praciices V7.3

© Dédale 1996-98 19
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Procedures and practices
Summary ol

¢ Protect yourself against esrors and violations

+ Procedures are the only way to interact safely
with new technology aircraft

EroTaaT

¢ Make sure you are using the applicable
procedure, never short cut or madify it

+ Check, double-check and cross-check

+ Synchronize your actions with the rest of the
team

Module s Procedures emd Prcices VI3

ACTM - Hommensnce

Procedures do not substitute for basic knowledge and skills. Maintenance staff need to be
properly trained in order to execute the procedure safely.

© Dédale 1996-98
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6. Team performance

Previous modules mainly addressed the individual. However, maintenance personnel do not work
on their own. Each one of them is part of a team.

g~
nnel

The concept of team in the maintenance
environment corresponds to different things.
i ﬁ + Atypical maintenance | If can be seen as a group of technicians of the

5 lj Gt
A PSR R B
" Variety of perso

)

organization same trade or a group of technicians of

I complementary trades (e.g., electrician,
N Hangar || girframe & powerplant, avionics, etc.). At a
larger scale, the team can correspond to line
maintenance or hangar maintenance, all of
these teams being part of the maintenance
department which is also a team.

B it 1wl

The best team does not necessarily include the
best players. Something more is needed, that

» Unqualified personnel will never make a e .,
good team ! is “synergy”. The performance of a team

+ But even highly qualified personnel may working in synergy is higher than the sum of

DaFle 19T

do a poor job as a team! its member’s individual performances. In this

case we can say that 1 + [ is more than 2.

s+ When teams do a good job together, they
work in “synergy” ...

AGRM - Hinterre

1t is easy to identify what can negatively affect team performance. But what makes a team a good
one?

For synergy to exist, each member of the team
needs to know what he/she has to do. This can
be found in procedures and regulations as
well as within the team organization, which
defines task and role allocation and hiearchy.
Hierarchy requires a leader.

+ Shared goal
+ Crew structure
+ Task allocation
+ Leadership
» Team spirit

TS

AGRY - Maiotenance

© Dédale 1996-98 23
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At ke

L Team spirit ﬁg
“4'Wearing the same jersey, —

working for the same goal
+ A friendly and professional

is to:

£« define the task i atmosphere
: s build the team i + Motivation to work
» B

» set the tone together

+ Motivation to follow the
leader, but not ‘blindly’
+ Ask guestions
+ Reformuiate if you are not
understood

+ make decisions
» allocate tasks

-+ motivate team
members

] ACRII~ thaninanco

A good team needs a good leader and good followers. The leader must manage workload, manage
time, motivate the team members and give praise for a job well-done. In return, team members
must be willing to work together and follow the leader. This sense of belonging to the same

team, of “wearing the same jersey”, is called team spirit.

This course has focused on Crew Resource

» Resource management skills are not a Management and its relationship to safety.
: substitute for technica!l proficiency . .
N ) . . ) These skills can never be a substitute for
H + But high technical proficiency itself . . .
cannot guarantee gafety technical proficiency, however, a good, safe
+ Main expected benefits of ACRM are: team requires more than simply good players
+ improved flight safety - it requires Synergy, communication and
+ less personnel injuries coaperation.

s better aircraft availability
» higher motivation

A — " Madde7Cancksbn¥rd

First we must understand our own limitations and vulnerabilities to error, then we must take
active measures to protect ourselves and our fellow crewmembers from error and its
consequences. We want you to practice the different safety principles and

recommendations that have been presented throughout this ACRM workshop. Think of them as
tools that can be used in all your training and maintenance work.

© Dédale 1996-98 25
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