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(—) %£—H (10 H30 HE#—)
Session 1 - Course Introduction & Overview
Session 2 - Managing Human Error  Just Culture
Session 3 - Organisational Accidents
SHEL/O & SOAM Introduction
Session 4 - Systemic Occurrence Analysis Method
(SOAM) Overview & Worked Example
(X)) %E=H (10 H31 HEM =)
Session 5 - Human Involvement
Session 6 — Contextual Conditions
Session 7 - Organisational & System Factors
Session 8 - Barriers in Accident Prevention
Session 9 - AIRPROX Case Study
& SOAM Practice
(=) 5B=H (Il H 1 HE#H=)
Session 10 - Human Performance Limitations
Session 11 — Witness Interviewing Techniques
Session 12 - Witness Interviewing Practice & Debrief
Session 13 - Milan Case Study & SOAM Consolidation

( Systemic Occurrence Analysis Methodology )
() ZEMH (11 A 2 HEHAM)

Session 14 - Investigative Issues

Session 15 - Effective Findings & Recommendations
Session 16 - Major Investigation Exercise Briefing
Session 17 — Major Exercise commences

Session 18 — Major Exercise continues

() &0l (11 A3 HE#T)
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Session 19 - Major Exercise continues
Session 20 — Major Exercise continues
Session 21a - Major Exercise
~ Investigation Team presentations & Debrief
Session 21b - Major Exercise
~ Investigation Team presentations & Debrief

Session 22 — Course Wrap-up & Conclusion
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HEACREERTEIRE T REMREE - (HRZZZEHHN - REMEASEEH R T
PrRIEHr (Tearus ) FIPIBAIZE SRS - RATRT > Mo -Ri8 T
AEFRIGAE > SRR EEK © ARERGRE - SRIKIZHVET &l
b - EEEE B RIEINDZATE S - AREsNEETIE -
AT R - BIRIAE - HIERERITUEY - - RISHTERMIE - ERtE
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SinGar AcADENY

4
- The Lesson of Daedalus ...

Understand our A& Operate
limitations ! within them !




PEE 0 SBAENSCS IHZ IS A4S 13 5RI04Y T fizzes R EEiEsbE
A BYATS ¢ M SRR B BRI N AR E— HAER "3RG
FFEHESE - B "R DIFEEAHEM - ("The sole objective of the
mnvestigation of an accident or incident shall be the prevention of accidents or
incidents. It 1s not the purpose of this activity to apportion blame or lability." —

ICAO Annex13 11th Edition, July 2016 )

A %
ICAO Annex 13 o—

“The sole objective of the
investigation of an accident or
incident shall be the prevention
of accidents or incidents.

It is not the purpose of this
activity to apportion
blame or liability.”

ICAO Annex 13
11th Edition, July 2016

SCAIERETFT S > BHEENHA R SRR - HEA SRS THREL
HosE Bz SimiEmEE - SUERME B CRERAFRER - &R
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/ Reason’s D 3
St i g ‘Swiss Cheese’ Model [Déciaic]
Contextual
Conditions Bk

Organisational
and System Factors

Involvement Absent
or Failed

Barriers

0 People
Enviro

0

Task,

hment Incident /

Accident

0

e
0
/}/J//

Active
Failures

Limited window/s
of opportunity

{adapted from
Reason, 1980)

Latent Conditions

© Dédale Asia Pacific

frEEET Dr. Andrew Lowe Kz Brent Hayward {[5] Tony Licu 2 Florin Cioran
4% James Reason #4411 Swiss Cheese Model Al & H

S AR AR A (Systemic Occurrence Analysis Methodology
SOAM)  TRNEATETEZOLTA - [/ SOAM M B3 L&k

A

4

SINGAPORE AVIATION ACADEMY

A ‘new’ technique: SOAM

]
Human
Involvement

|

ngarm..:lé

& Systald
Faclors
Contegtual
Cb‘uﬁ‘:gpg
— :

-

Absent |
Failed
Barriers

A “Reason-based” safety analysis tool
Developed for EUROCONTROL 2005-2007

Safety Inv




ke > RS EEUERVUSRAYERS > /2RI SHEL/O MODEL AR A A
FOHR - BERG ~ PRS- B - BE - SHSCUEERN S S ARy
K2 ot Rt R 2B E SOAM BT &R AR KB4 -
H B BRI O 5 O S RS ERVEGE T 1) R A S AR N
= et - SRME LR ER AT

—~ ABHis (Human Error)

(—) BFER AR - ENEANE G |

Human Error

(D) ENEAEGIUEE S ETE
BT sl - KR IFEE - HEIE NGEUss - Bl
THEEEER ) SRS SR T EITA RS -
© NETEHFTEHSER PR - NERURESEERIVRIA -
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A Error Principle 1:
"To Err is Human"

w

This includes
two meanings:

© 43
r

1

_.-’4'. s
"
Even very skilled and We learn from our errors
experienced operators and adapt our
make errors petformancesl

(=) EEABFRIRZINE © SIS e ~ (EEE e - TR
HREYRERSY - N\EHHERE ~ Btk « TIFREAR - ABARS
ARG ~ BEEE -

Error Principle 2:
# Many factors influence errors

X

il
Ind ividiual
be haV.If'_QUI'

= Dadale A6 Pacifiz

11




(10 HIERH A B eIl « B RREORT Rt AR T 28 © HIES
HEEREH S TEEAIS -

4 Error Principle 3: _ *
. The best people can make errors un

B D¢ gk A2l Pac: Sy hivesigalion & Analsis

(T1) TG R A AR ELFE R (4
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4 Error Principle 4:

There is
no direct
relationship
between
an action
and its
consequences

2 e dak A2l Pach Saely Fveshigafon & Analsis

1> ZRKRATERI A Rtk EAHIE - B/ NORHE R e &2
AVEREIE R [FIRREHARES - EEHAUATFTEIEE St e A
TT N EaE - BT T B SR AR E R R |

Simple error

Embarrassing
consequences

N

Tragic
consequences

D Dédak fzB Pachic

13
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sl RT3 - EIEE EHEEERET rT R - NERE S
SHEOIE - ARSI RN EARES - B RBT - DIARK
FURARE » B P INE R BRFEE - REEHTE G IR
AV T A RO EE R (XA DIR s s S A NE RS
b EEEAR EXREE > 25 MOnE > [HZ R EE S0
BRI BRI % — R ERAEE2E H VML - Wi{E B BL T M EIM A R
Ko GERANIRZEHA] -

EERELAER -
4 Error Principle: h 3
Ll “The Cause” of an Accident e

= A man has a bad argument with his wife.

= He storms out ofthe house to the nearest
bar and drinks four whiskies.

» He then decides to go for a drive.

= |t is night-time, there is a skim of snow
on the ground, and the tyres on our
victim’s car are smooth.

= In rounding a poorly banked curve at excessive speed, the
right front tyre blows out, the car leaves the road and is
demolished.

What is the cause of the accident?
(Johnston, 1996)

B Dédak acB Pach: Sarety dnveshigation &Analsis

He NELHZERZFD -

EFTIMH ERATHEIEE T 4 LS

BXRER ERAER ST -

UG 73 FE B RE I H B T TRUN R A
A BRVE S E - B7 i R AG A EERS A 12 fE e
AEEE SRR RE N Ry faT ?

v O O O O O
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Error Principle 5:
4 One Error Seldom Causes an Accident

i Too high,
- : too fast i,
High workload W

r b Omit check list S
Unstabilised ~g :
approach o

Decide to land

FTEY eGSR & s

The “Risk Spiral”

A DAdEe fotn Padic

() TRET L5 2 VSR S - SRS ST IS - T
R R -

O\ B IR I B - EVRRRRR(E Ry - DT -
) SEERATNR R T s BB - SR TE A L1
(+) 38

N BHTTNTNN

RIE - [FR R AR R AR RThA  FIansd ho s 2 5 Fera el
RAEEEERS -

(F—) RZ2ATF (Unsafe Acts) HITESH - (RESAT Rl sy

15
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4 Varieties of ‘Unsafe Acts’ E

Basic Error
ooy

Attention failures
Distractions
= Wrong action

b

Unintended

Actions
@a’e Acts '

Memory failure

m- Losing place

4 Omitting items, etc

 — & Rule-based
..m Knowledge-based

Intended
Actions

Personal
Exceptional
Necessary = Routine

(After Reason, 1991)

S Dedde At Padic STey imesiEbn &AM

1~ SEESRIALETR

(D) HR (Slips) : EESIAEREL - BEEERATE) > BIE
HIETEC PSR SR -

2) BT (Lapses) - aLiRsRREEMER - LENRTHRTHE - §
WEHSETERE THEE EARE ARSI A ik
1M75 125 B HitREd A fiiiseEd STCA SEFT R -

2 FESZALETR

(1) $&% (Mistakes) * BLPARRAIRYRISRAL SRR - SR AR
7 > AVE S S EIRAUE B AR s R o IMARHGEEHI(E

2) M (Violations) = BHFAHRIRE S AUERERHIAE - HEETE
BN ROUENES  CHASCE TR -

rHIH
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A Unsafe acts are like
4 mosquitoes...

2 DEdak o2 Pach: Satety hvestgation & AnalisiE

RUAAT I » (RATDISE— G

It'ssbest to drain the swamps
-+~ in which they breed .

.l i
- A
r~

poor

design

inadequate
training

| inadequate s
defences

I e, atitan

PRI B S H A2 e I 2R AR A 2 S YRR 2 il
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Two views of Human Error &

New view

Human error is a symptom of
| trouble deeper inside a system

M To explain failure, do not try to find
where people went wrong

Instead, find how people’s
' assessments and actions made
sense at the time, given the context

= - - mam -

You then take action to change the
context in which this occurred

« Jlafter Dekker, 2002) Neds, 3

() AR S (1 BE 18 T B e JE 4

1~ ESHRAEL
(1) ARSI
Q) B AT IUSE AR RS
() WEREMHR A BB ~ SRR BB MR
@)  PAEREREURGE

2~ FriEgE
(1) ARk RESERREl e
Q) AEEE A ISR RS
() MBS EIEE A AT B HE KA TEiyE A
@)  PMEPREU TR AR A A IR
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4 Emror Principal 8:
Errors cannot be eradicated o]

We can’t simply tell people to stop making errors:
— “be more careful / more vigilant / etc...”

Maost errors are not within our conscious control ~
part of the human condition

We can’t change this about people

Ve can change the conditions that promote or
allow errors

— Create an “error tolerant” system

2 Didale #eba Padic Sk i i Ve £ A5

(+=) Npgddin TA4g ) ARSI ATE VOB TEREH
g - REMAHERISEZIRN A SHRET] > HIREE M EEVER
saahl 0 IR NHEBGEE e i > N ARSI A EE
HR] LIS T B, - PRI AIRER - (E ]S
EERED SR RS E O - [ R AR RS T)
FI > BIAE 02 S A R4

A Elements of a

. J — Safety Culture “i

19



=~ Z2Xk (Safety Culture)
(—) ZE BV ERR © AREER(E B30 E(nformed Culture) ~ &
ZAEReporting Culture) ~ 22 1F3Z{EJust Culture) ~ 58PS (R
(Flexible Culture) ~ 2 {k(Learning Culture) 5z 28 {E(Wary or

Mindful Culture) °

4 Safety Culture Principles >
A safe culture is an

Informed Culture. A Reporting Culture

can only develop under a
An Informed Culture Just Culture...
depends on a good
Reporting Culture...

2 DAfaE Adn Pad i Seed i esHEIn B AT YES

() ZesUEREAL  Zeb—E UL - EBREUBIIER R
SRR UL > FESUEER T AIESUE ) M A RERREE
it e

A Just Culture

y
e involves:

%

» A desire to learn from errors, so:

¢ A high level of trust
— Workers trust management to respond fairly
to ‘normal errors’ and near misses
¢ Just, non-punitive reactions
— Messengers are encouraged, not “shot”
— Violations are understood in context:
* necessary?
- ‘foresight test’
= ‘substitution test’

SEeyMesAREn LARYS

20



=~ AEIE (Just Culture )

TEARE PRI A TE UL - B EHEHY T AR R A BT B 1
SRR BREEEBAR » IR EENAREEREN - ]
BRI R AN TESAL R B AR E RIS A E « 25 A TE
(LR
(—) FEIRRSMUE B AR B A EES - BN ER S

HRAE - E@ERTEH SRR - TR CAHSEE - MR

PRIEESE - B H B R R O 2 SRR LB L e

SR (BT B EaE ok N\ R SR/ T R T HE T A

Bryd - PRIIEL - BIOMTZE 22 42 4H A% (Eurocontrol 2§ 2 SOAM AR AT

A BN » 3207 E ST A AR E B R R R S T (i

0 LA IESUE 0 SRR B H P R EIRY SRR o
(Z) AIESUE R, T4HA T 8 TR 1Y | Rokblt > 404

81 8 TRIFESEETE - B THEHSE IR ER L

(normal errors) JREGEZEFHENT (near misses) SE(FHHEE A

NEALBET R TEIIER -

A

/ Blame and No blame |
« Just Culture is not a “no blame” culture
¢ |t is necessary to:

— Agree wihat is "acceptable” behaviour and what is
"Unacceptable”

— Make individuals accountable

for their actions m

— Decide how unacceptable

behaviour will be dealt with Do HOT
— Apply sanctions when CROSS

appropriate, but understand
and learn from errors

— Don't blame people for 'normal’ or "honest’ errars

21



(=) AEEFERE L (No Blame Culture) - JEREIHEZ T A
At JEERARYRME ) AV > SRR 5
DAl o R T AR ) BT R RO UANERYER -
FLVE TARIREZ ) TR R R B Y H m] el
SBNFTAE A2 - ERIEENHRAAATRE -

4 Levels of Responsibility . 5
> 90%, | < 10%
< -
Blameless Culpable
|
Mormal At-Risk
Emor EBehawviour
Results from “heing Unintentional risk- Sabotage,
human”, and from the taking: intentional risk-taking,
conditions under = routine violations substance abuse,
which people work = carelessness reckless violations

(M) %1 " ERES(L , O o AHARIRALE M BE TR M
NFADHISE e e » SiE T E s Sl S AERRATRGR - 2 T2
SEERGE | B T EEYERERS | AEiEch o R TTEYS ) B
4 MRS EIE -

g~ &Ry (SHEL/O MODEL)
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SINGAFORE AVIATION ACABLMY

HARDWARE
ATH equiprent,
o waming devices, switches,

% console design, seating. etc.

H

S
SOFTWARE
Proceduras,
NOTAMS,
Checklists,

manuals,

training
materials,
b, charts, ete.

LIVEWARELIVEWARE
People
Interface between people:!

e SLIPEIViSOrS, atc

Organisation

(SOAM GRG, Pages 8-12)

(—) HEmEsEE
SHELL MODEL ¥z ¢lHe H 2k

Liveware ) Ei#kEg (S: Software )

(E: Environment ) K HA A (L: Liveware ) 258 ")
B2 EFRAS AR IIEEY > A0 A(E A BE4H A

HENRAIEME ¢ 12

(O: Organisation ) 7 HAYRER 412

Bl o
(5) BHEMHEER

23

Expanded SHEL/O Model:
SHEL + Organisational Data

7 ENYIRONMENT

~ -&TCOS Flight Crew, Hurllu ! :

~ hf#% (H: Hardware )

3

- .

Workspace
conditions:

Tamperature,
noise, lighting,
leyout =pace,

etc.

The SHEL/O Model
{adapted after Edwards, 1972)

BT E A (L
- IR

FriE B

# /7 4 SHEL/O MODEL




KN Software =
* Procedures ?
— NOTAMS N\ e Availability
— Standard Operating e Suitability

Procedures
@ Supervisory

— Emergency Procedures :
> requirements

¢ Other written materials : i
e Quality / clarity
— Maps, charts

— Checklists e How, when & how

well used

— Rules, regulations

1~ HEE(S: Software) * 5 ABLHAGHIAY /M > PIAISIHIESRERE

R SOHER - BUESORITA S » B R RE A
R REEEH - DRSO (R B
%) 5 -

4 Hardware

‘Human-Machine interface’

i~

Ssrvicesbin [ ® Navigational aids
* Serviceabilit
5 ® Flight information

* Functionality display

* Usability ® Communications
s Familiarity >OF...< equipment

* Availability ® Intercom

e Design ® Warning devices,
« Reliability ] eg., alarms / alerts

\_ ® Workspace layout

+ BERG(H: Hardware) © 5 ABARERG IRV > BIATRATEE %
&~ RIRFEFE - LIESFEIREEtE  EEERNTE
NRe TEE ~ BRArHRlE ~ Eh IR EES -
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Environment

e Person-Environment interface
— Heat / cold / humidity
— lllumination
— Spaciousness
— Layout

— Noise from equipment / people

3~ EIH(E: Environment) © 5 LIFS5FT > EREZE N BRIFAVIRES
NZ - BIseoR ~ 2 ~ BRI - 22/ - BiEREGT RS -

Liveware

¢ Physical factors

¢ Physiological factors
¢ Psychological factors
e Psychosocial factors

* Person-Person interface

-

4~ A(L: Liveware) : BIEE AN S0 R IBHEIRES - DURE AL
NERTEE) » G5 ~ (REHRAE - RATH TIPSR EELE
FE -~ B 2SR BT E) - BAIN TEM A TRIFHEER
SRR [F - H B (45 -

5~ ZH&HK(O: Organisation) * Gl Z4HEY B THYGISARE] K0T ~ 4H
BEETHVERE - AEFI - AJiE - BREE - ERE
-~ 4HESEE -

(=) SHEL/O MODEL 7& Z {4582 Y ThRE
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4

®
The systemic approach Do

e Accidents arise from a (usually rare) linked
sequence of failures in the many defences,
safeguards, barriers and controls established
to protect against known hazards

* The important questions are:

— How and why did the defences fail?

— What can we do to reduce the chances of
a recurrence?

(Reason, 2000)

SHEL/O MODEL fix FZIJREAER " ESRFNSHEEEE
Ko DUFHRSIZE R0 Bode 5 RIL > AR e S b ZoRlaT
6 ] ARG RCAE AR R Cian = B R DREIERE O
A DA S AR SRS FIARARIE H 5 XFlAn © TSRS
RGN B > A DARIREE S A RS FIER I H o) > SR
o ANER T HIEESEW—E - RERSREEE - ARyd
561 SHEL/O MODEL % » P F SOAM fuf(MasBnysE gkt
B R IERT AT B

SHET— PR o FEMEREAVAE RO » ER AR T
N IEETARE  EREE] T RAa it RARS VA RN
EERELE T EF NN T BOLA B EEMF RS R ER - FLUE
RERRSY ) 0 TSRS T RN REEE G EARUR - HE
NERGEH > EE THSEEENE, F o BENH RS
R S - B R BRI AR -
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A~ REHEHEESHTA (SOAM » Systemic Occurrence
Analysis Methodology )
(—) fis
FHIHERE AR RE S E R T EARE ) - BRI
AUEE - ARSTHEIE S N oy sinsRallar ; 251 - A SOAM %
ot TE - AP EAEENEERBEE AL B gt
"EHME R A EEEAEMESCSU LR G A RA 0 5
B ANS5EH o I HAHRGE TGS R - WA RElEE
"R -
(&) ifraEis
B e ] SHEL/O 1A S S AR Y EE AR (Factual
data) - R DACEEER A TARIE |
1~ G/ DRSS i ( Absent or Failed Barriers )
TRz SR 2 A AR DT s e Fe S = R R A 5
PsFEhe o BsetE I 2 ] DU S i Ao 2 (st
WAl LUZ RS EIF R E SR ~ B AL - ARER
Rl 2B EErT TSR E - ARESRE
RERGS > SRR AR ML AT AR R - RIE - B
H SR AR R R TS BUE L - RSB

Identifying Absent
or Failed Barriers .

SINGAPORE AVIATION ACABEMY

o Typically, multiple barriers or defences should
protect us from hazards

— ‘defences in depth’
« A safety occurrence means:

— Existing barriers failed
— Potential barriers were not there

+ So, recommend action to strengthen these




2~ AFsRZ (Human Involvement )
BIES R 2T BIIEATT BIAER -
3~ f55EAZE (Contextual Conditions )
EEMRERNERFEIEENER - HEAZEE
FAHE 155 > PN TIEERE - sHEVETSE - TF
REFEER(E M ~ RETIPRBI R B Uik
4~ AHER R 242 (Organisational and System Factors )
HBARFN R CAFEREAIRZE - BIOAENSE - A
TEHE -~ (EERREFENE - RGBT RERET
JEBRER - A5thdEE - BHUASREIEE - HECULEZE
FAMEBRIGN RS -
5~ HAthZHMRZE (Other System Factors)
EE SRR BRI AR LS - wlER AL

Stages in development / investigation of an organisational accident

Barriers

Hazards

Causes
Latent

condition
pathways

Investigation4

Contextual Conditions

(Adapted from
Reason, 1897)
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EUFrAERMTHE % - HEE R B AR NIRTR
HREKIRESHESR > 58 SOAM CHART  iSHH B & ERpE 552
B LAMEARTERTE » M B AHEB R RN R

(Organisational and System Factors ) Kt/ e A &t 1t
( Absent or Failed Barriers ) fEHH I -
(=) BIHDBERR S ite

BRI SOAM TR » —fEit " ARBKH
) BGEE T el AHR A BRUTT R B T SRS e
£2 (trigger or contribute ) FfFE84: - ZAMEIEMRE] T HHA
2 BEENERAEMANT R - RREAR - Al gEsHEE T
TERRIEARM - PR ESERENEHERNE © BN EZENE
FERZER » HAEBRTCA T8 — BRI  BOUE(FT) " 4HB N &
GENZR ) - B EE BN S E NI R
G - ElREHEEHSS UL E R © &EA o irE Y

"B, o Rt R RIS SR — 2R
PRt S R e A s D BRI IR A -
(19) ZEBIbTES

i 4 Case Study “:




4

o Accident Summary mf

On 23 September 1999, at about 2247 local time,
a Qantas Boeing 747-438 aircraft (call-sign Qantas
One) overran runway 21 Left (21L) while landing at

Bangkok International Airport, Thailand.

@ DEnAE At Padie EFeiyinestiei &Arss

A

4 Accident Summary B

| IThe overrun occurred after the aircraft
landed long and aquaplaned on a runway which was
affected by water following very heavy rain.

The aircraft sustained substantial damage during the
overrun. None of the three flight crew, 16 cabin crew or 391
passengers reported any serious injuries.

A P —EEAIZ L 1999 4 9 A 23 HBMNHTZE 1 57T
(QF1/B747) R e s R Bt E AR T - HiE

I 2 LS Bl R SEP o ETREIEIE] 22 IF 47 77 > S5 HI5HYRE
R R 1500 AR —ZRZREIfTZE A330 [IEH % - 22 B 43
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71 BONRRZEHY 55— DE QF1S [RRE REKAKImETR - QF1 HLi%
HVRERE BREEA LHUFE - 22 1 44 57 > IE = SRR BiE
B o QF ERAIR GG L R RIMRERE - B RIS 200 K&
[Els - SO SRR > B S AR R 2R Rlim @ s
[EFE4YE REEREE - s im B E AR 2R Ry NF 169 2
=R 16 IR - 5 PMRIER R A4 10 IR - EERANBEA
FpiE - fEREIRRPITEIR - B E RIS IR it - R
B THRHE T ERRENL - B2 A SHBIRERAVIEN FTHEUSE
R BN ABHRGE IS RS - TRIEAEREE EIFTT4Y 1625 AR
&A R > HEfREEE T OLR - B ERFEIT A SR E RIS
IERREIEZERERE © 25 FEREEEA (IMIREAIY 30 ) - HILRER
NERARRERENRES - FREERUR > TREBTTE - RiR{E
RUKAVE E3T0E - BINHETIR R REARL > INIELIRAELLEE Nk
88 AR LT A R - e SN E I BT 220 2%
RO H EEFERGHVRBRAEE - e O M EE R
S

TP BRERIHANT

A

|

Investigate
Detection & Notification - or not?
e
Factual Data Collection # SHEL/O Model
Generic R{i:;i%f
econstruction Time f Event Chart
safEty Sequence of Events ‘

Investigation
Process ‘ Systemic Analysis ‘ - SOAM
——

Findings & -
Recommendations - Finatisepes

A

Implem entation,
Communication #
& Monitoring

Safety Reporting
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1 ~ {#A SHEL/O Model BEZERHT -

(1) #AS(Software) :

O 5% AEIA 1996 FEHEAAHYHES R i 1742y -
F1 25 FEREE A S B HETT A S

O & B EKEE F R EREHRRTR T
O B S 1 {E %) R R B2 A HIMER o
O BB B RERYERIPE - B MBI
OO0 RER 7 B8k B S MR A7 Je 40058 B 2 7% S 1| 6

(2) BEAE(Hardware) :
O Se s AR A R R H#E T
O B a5 S SR
O SRS S [ e TR R B b SRR B B
O R8st 5K 5E RIRARATEE T SRR TER

%

O & ddea RIS R A 520 R E R BIo M
FRZAERI
OO {57 25 REHREE e s SR )) Ry IR 50X
(3) R (Environment) :
O AR SER - HEfEK
O Frédla (A AE R Rz 2 Rl ARG Rl {EEh T 5300
O KPREEHE T REA B
O SA50 1991 FHEER
OO BOMTZE 747 SBIEE A A XA~ aE BAFHY
R TR
O S & TIEEER
4) A(Liveware)
O RARR NEERIES
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)

O &/ 040 B & EEH CRM(Crew Resource Management)
O 4HE(EA 25 E#EEE s / (SHEKHE 7S
O BRI i i G S BB P A i

O BRIRC D HETTHUR E TR
O BRI KA SRSEHIT AT 19 /NRREIHR

O fE R IR A 21 /NRRER
O R EEIR-E SR 30 KRITIRFEAHE D
O 4 B HES K a H S B AR T I i

4H %% (Organisation) *

O S fos AR Fral - R IuE b sF

O TR pAH B e e s HIITH H o2 T i a8 2 #RFIE

O 820 T HNREME S, 2B E 1977 & F

ESEEigil

Raw Data Collection

@F1 owarmune runay 3t Banghoh aterianding long,
ridant1ea vy ralntil, and water on runway,

| SOF TWARE | | HARDWARE | |EHUIROHMEHT | | LIVEWARE | |0RGAHI5ATIOH

Peumd approaoh)!
|land Ing prooedure
Intmduoed In #08:
1apc 25 ldie rewerm
trust

Mo approp datkly
dooumen ded in 4,
proopdurs Gregand Ing
operaioncon vrater-
atbokd unvays

Ho polioes,
prooedure s on du
oreorhlimitetir
pliotses i 4ving &
non-ying dudes

Coouments undear
ieg, Hey drm enot
cwlldedned)

Mostplo tod | =greed
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ey heaw rain fll
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Crevremployed faps
2/ Idie mweroe landing
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poor
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Fodid not 1y he
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avam about
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Contdon after
thructis s
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Eneing adwieed hat
ITidle o
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be the seoepion
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s
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almraftaom iy Ho tirmal rch
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vhen ged landing
Captin po- prooed ure re G ed

around deolcon by
retarding hructiewrs

F2 avahe oir B hours

Cocthenedtanalyde
ofneclanding
prooed ure wrac bia o

pood qual & runvavs aﬂ‘luh‘nuul'l'hu
t
Eanghoh runv:a: vaG 2 fain did no tordera
High ort o Feoentoree:

i on, dicirndon
orinemeronon

siperienoe udng Ll
mwere hructiaoking

Cn tam inaded unvay
Iswps no toowred In
reaentysarcdudng
ores endorement,
promodona or
rem mentimining

Fariallo m oferemal
val rekrenoe dus o
heaw rain

Crecrdid notu m an
adequatericimpt
ciratgy tir 3pproaoh
and landing

"Landing on Blippery
Funvmyd' (Eoeing
doo)no tdicibuled In
oompany dnoe 187

Caphin avake 34
hours at #me of
aooldent

Ho tirma ree:of
nevpmomdurse s ater
“ral' period

Caphin & Foguie oy
Isvecof 14ing prior20
days
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4 Using the Reason Model »

Review gathered data
— . m—

Sort facts into. ..
- = =

Organisational Contextual Human Absert or
Factors Conditions Involvernent Failed Bamiers

- - W v

Prepare SOAM Chart

OOidam fu3 Pao'e Sty inehgetbn Edrmyss

2~ EHIEE SOAM Chart » 52BAA0F -
1£ SHEL/O Model 1Y Liveware | - " 4 B S MR HIFS R A =
EFH RS | > #EHAT] SOAM Chart 23480 » BEEEE T A BK

2 (Human Involvement) | °

A

4 Human Involvement

f«

Identify the emors or violations (actions or omissions)
by people at the scene that "triggered” the accident.

Finght crew oid nol use adequale risk managerment
siralegy for approach and landing

e Crew emploved flaps 254die reverse landing
configuration

o First Officer did not Ry the aircrafl accuralely during
final approach

o Caplain odid nof order go-around earlier

Capfain canceiled go-around decision by refarding
thrust levers

B Dw e s n Fere SN e B
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OO SHEL/O Model # Environment & » " # KSR » Mg
7K o EEAE] SOAM Chart 47 J8EEs » BElE s T HERE

(Contextual Conditions) ; ©

4 Contextual Conditions »
FINANBEN AVIATIgN ALsEIwY [ sl |
Identify the task, situation, environment, or ‘people’ conditions

existing immediately prior to, or at the time of the accident

e Heavy rainfall — rurway &ffected by waler

e Mosl pliols not fully awvare about "aquaplaning”

e Notf aware of impartance of reverse thrust in stopping on wet
way's

QF B747s gererdlly operaled in goodweal her (0 aerodromes
with fong good quailly runways

New 7996 approach/landing proceaure inappropnate
Normal pracilice fo use flaps25idie reverse

Reduced visibilty and distraction. rain & wipers

FO awake for 19 howrs, and Capiain for 21 hows & fime of
accident

* High woridoad sifualion

°

¢ & & o

Lrdy el Firmhal

O SHEL/O Model #7 Software 5 » T )@F A E/KHIE LEER
FRERRERE | » BEHaE] SOAM Chart 7748 » helEh " 4A
8% Nz 240 MR 2% (Organisational and System Factors) | ©

4 Organisational Factors B
R Dédale]

Identify the organisational and system factors (failures) that
created, or allowed the prevailing Contextual Conditions.

e Noaporoprigely documented information regarding
operations on waler-affected runway's

e “Landing on shppery nurways® document not disinbuied in

Qanfas since 1977

Documents unclear (key terms nol defined)

Introduction of new landing procedue poor

No formal review of procedures after trial period

Cost-benefil analysis of new landing procedure biased

No policies/procedures on cly or work imis for plfols with

fiying and non-flying auties

o Confaminaled runway Issues nol covered during crew
endorsemert, promational or recurrent training

® @ & ¢

Srety el Firmyss
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O WIEFTA Liveware ##2 % SOAM I —E G T A BHA
2o il T ER R TR SR RTE AT 19 & 21
/NEFRREAR RNy TN ) IR T ARRER,
R R BT RS R S8 iR fa R R HR MR 2T
P - M EEAE AN HE IR ERAR -

* E5EH SOAM HY - T. - BRI BAAGHRF S ITHN R TGS - &%

HNRBE SRR - HEERE B RIS - Bl

- HEGEREH - A T ARKNER ) B HERES R

PEEARTE T E R EHE - 2RI RefrlH 2 gt 7 FefF14EeE

] VAN ) o BN AERER NEASEN HigE

K - HEH YR T EoKEDEF TR ) IR e 4

WEARSE B N o A TSR RGN ER o B

R A RATIRAIR A - LA BB BUK I E IR ER

ARATERIEIER - B AEI eI g g s - B D IE

AV BE T © FEREERTA E e RIAR - H8CUEFES

A A B EENE AR - P EE AR RS

REELEE AR ERA L -
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4 What are the possible B
e ragponses to this event? —

¢ Under the “old” investigation approach ......

Runway overrun =
flight crew error =2
retrain flight crew

* Oris there something more to be learned
using a systemic investigation?

v RfR o A SR R R D BRI E R 0 FR

AR R BT - G140 ARE " Sepi s

Ko Re ety > RIFE ARG ) 2 &R - ALUE

ECE R Ry | N2 A EI S R T 2

SRR o TLHVET TR RS,
4

Absent or Failed Barriers

i

Identify the “last minute"” measures which failed
or were missing, and therefore did not prevent
the accident.

Inappropriate landing procedure
Deficient CRM

Reverse thrust not used
Auto-brake system disarmed

QF1 ZE{4: SOAM CHART & 7 171El
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ABSENT OR
FAILED

ACCIDENT

BARRIERS

Investigation
analysis
chart
QF1

* Aircraft overran
nunway after
landing long

+No serious injuries
(391 pax, 19 crew)

*Potential for more
serious outcome

« Aircraft repair cost:
$100.000.000 (7)

*Damage to

company

reputation

Absence of
reverse thrust
during landing

roll not noticed,
reverse thrust
not used

Crew Resource

deficient

OTHER SYSTEM ORGANISATIONAL CONTEXTUAL HUMAN
FACTORS FACTORS CONDITIONS INVOLVEMENT
PP No appropriately Very heavy rainfall, mnway
documented mfo surface affected by water
procedures re operations on
T R Crew not aware of critical
PP Regulations “Landi Z ) importance of reverse thrust P—
covering 1?0 = (;5 o S‘;Jpl;ersl as stopping foree on Flight crew did not
contaminated nmway d.lsu"xmb‘:lgs Q eing == ‘iug?? water-affected mmways use an adequate
operations deficient =l s " || risk management
T o Pp— Mmbpm:l_s not fully ., |_ strategy l:r
e e aware about "aquaplaning approac]
end and landng
lorsement, promotional or BT47 rally ' S———
ot T Qantas BT47s generally
AC £ operated in good weather
Surveillance of & to aerodromes with long,
o €O Documents unclear (eg.,
mer e key terms not well defined)
OC Mgt decisions informal, New 1996 approach/ landing Crew employed
“mtmtive”, “personality-dnven™ procedure inappropriate | | flaps25idle
reverse landing
RM No formal risk assessment Normal practice to use configuration
condncted when changed flaps 25/dle reverse
landing proced hed
Recent crew experience using J—
CM ntroduction of new full reverse thrust lacking First Officer
landing procedure poor —— did not ly the
Reduced visibility & —| aircraft accurately
PP Regulations CM No formal review of new distraction” rain and during the
COVETIng EMmETgency procedures after 'trial period windscreen wipers final approach
A
&
P -
EP training CG Cost-benefit analysis Captain & FO quite low -
were deficient ofnew landing procedure levels of flying prior 30 days Captaiu did not
was biased — : order a go-
around earlier
WM No policies or procedures FO mf»al:e for 19 hc.uxs
for maintenance of recency at the time of the accident % =
f £ pilot: ‘aptain cancel
e Captain awake 21 hours go-around decision
WM No policies, procedures on at time of accident by retarding
duty or work limits for pilots the thrust levers

with flying & non-flying duties

High workload situation '—

o
/N

EHEETRETT

B ER H AR BUSAHBRY IERE R - BREREIE
2 SRR RIEH ERSE RS SRR
JUER MYIEIH -

=t
RS

Who might be
interviewed?

SINGAPORI AWIATION ACABEMY

People
involved

Industry
experts

Family
members

Employees /
contractors

Colleagues,
witnesses

Supervisors & ‘civilians’

managers

(—) e R RIE
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HETTHIN > B ERGSEIR TS THUEE - B A REA
TERTRRAVEIR KSRGSy - SHERs - BREBFESAN - HESGA - &
HABSN > DRI E RS EREANZRA

4 Starting the Interview »
[Déctae]

Set the right tone for cooperation:
« Introduce yourself

« Non-threatening environment

« Establish rapport

« Describe your role and the purpose
of the interview, eg.,

“to find out what contributed to the event, so we can
prevent the same thing from happening again”

« Check that it's okay to take notes or
record the interview

() Sy
1~ SRR ROCE IR
BIRE A BRA RSP THIEE - (B2 A

HERIESET - WVHS S BGCaktERS LT > DI N 25
O LS IR - BB T e EER I e A ERE AT
PYERAE > SRR AR H A ERDG RO %
4> WIRSHEE S A - Bz e 2 n] DR RS
ARG, - SEEA YRR MRRE R - IR AT A
R~ EEEERE - IR R S R Z A (E
T REERARIE MRS A -

2~ BB

39



i ¥

4 Open-ended Questions

uuuuuuuuuuuuuuuuuuuuuuuu

o Examples

- Tell me again what happened after...?

Please describe what you saw next?
What happened then?

- What was the driver doing before that?
- Can you describe your workload that morning?

- What can you tell me about his behaviour around
that time?

axa THRICERDE - IEFRELAER R - SR EE s
SERZ T E R ERR AT AT - Sisca e e PR A5 [E
B e AR LAz i A BT E S AR R H]
B > (EEEmEEEE - FERCERREA T A Dl o EREAE
EFENE 2, ~ THERINERSEEREEE ? | F - haktiEn]
FHRBLEE ~ EE R 258 AR A E o - A AR B s 0
> 40 TR ? ) F e
3~ BHERACER
S P EECER I - (kS Bk g iSE s
BEGR  HIRNE - BENESEEH - MR EE 12
BAEZEaS b o BRI s NS - 2
T TR A WAL - Hh—fy T EEREGE o
SeE ERERS AR R RS - SRSk o (AR
Eaik e AR - R E LGS
RGBT AR AT RS - HIVERRZ3aE
AR A (E A ST - SEIIER T -
4 ~ SN EEHSESEEIRIEENE
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A Limitations to the Accuracy
A of Eyewitness Testimony

i ¥

wwwwwwwwwwwwwwwwwwwwwwww

Stimulus factors
(event characteristics)

Personality and
perceptual factors

SR SAE BRI T O A G T > ZahEHECiES
FTRERIRHEICEB MR ~ 2 MR E A\ BRI
MECHEEEE - RGBS AR A - IRILVAERE
LS AT A s ansEs - A ERAEEREEE PR
B o BSEEE s -

t RENEESR TR

S A BT HEVRUE & T IEARACHDIEERE > NERE
FHYE R e AR B R A AT R rTETHY S 223 - FIA SOAM HY
BRI o SR R SRR (Organisational Factors ) /b el
JA B EHEE ( Absent or Failed Barriers) PARERRCUERESE > 1A
BB Z (Contextual Conditions) Kz A FsPRZ (Human Involvement )
TE RSB SRR YR N ERR R EE ARG FRR
{255 > MR RESTEHE AR S - N TANIAR AR B3 A E
BBz o IS ERIIEEE R T SMARTER | o > 6 (EFEE3 IR

" HHHE (Specific) |~ " A& ( Measurable ) |~ " & & ( Accountable ) |
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" &3 (Reasonable) | ~ " &HBF (Timely) | ~ " A% (Effective) |
K U ElEAgRES (Reviewed) | o

4 Developing Recommended R
i Corrective Actions Lo

Recommended corrective actions should be:

SMARTER:

Specific
Measurable
Accountable
Reasonable
Timely
Effective
Reviewed

DM—ADTEZ O

Sxky imeshbehbr B st

S B R ARE AT T 7 Ry A B G > BIAET e e (e SR e
S SR E B CRR T REEE - 3 D15 A AR B R Al Ry i R /5 4
Hi o 54 S A S PR B A S S0 R HLRE - A (o I HE IS
TINAE A EEE R, eSO V) H A1 T 5 DH PR RSB
K EZ et e T AETHSEER -
BRI E A RS L R EETIGE » IRTE R
Blfet 7 e E e
I\~ EBITHEE
SRS R AR R — KA B HEF - SBEoR RS 240 TR H
B TR OIS - SERTIESS TR R RS R RATTA - WA
e S B S B2 S BAGHATAH A5 3ok AR LA -
(—) FBIEE L
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4 Summary of the Event R

o WHAT: A Pedestrian died in tow truck
accident

o WHEN: 9" July 1996
« WHERE: QUEBEC, CANADA

e HOW: Tow truck was backing up
toward the loading ramp of the ferry
“Camille Marcoux” while the pedestrian
was crossing behind the vehicle.

1996 %7 A 9 H » i KBTS ERTEEE - R T HAS 2
Fhm CHURIR o HHEEE EA - BRI - BB AFREER
NAERMRES > 25 (- HafE T - DIERL S - ERBFATEAR
HEfTHE R EE” CAMILLE MARCOUX” JEigis » i+ EHH
FAEEHERRZ T » M4 4 m e ERIERY RS -

View of the xit through the bow visor of the “CAMILLE MARCOLIX",
The plioto was taken from the designated pedestrian lane on the ramj,
looKing toward the parkingdeck,
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(=) /NEHET A
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AR
seblRF R PR AEG R 8 - BORE A A HER > H

3|

(D
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©)

BREERENRETRAHE -

BB R AEEEE - BREESE A SSEiE
B SARZEZER TR - (R ESE AL
TEREIE B SRR RE F R

ARSI GRS CEERE AR - IR A =
TERIT R B SRR - ZEIE N RIETTRI - FE
Rf o B AR R SR IEAEHET T > SR B B A B
WiFEE  ERCE | (IEVHERABGERER 2 L5
e A B) HEFTE BESEARRT > DIBURAEH IR R
‘’AAN  REHES S R ERFABZHESE
HNTIERE S B - 22 FE RIS SR -
H% it R

SRR R 1L T a4 A BRI R4y 15 v - BRI
RIFEAZ 2 224 -

1

ML BTG E
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4 The Reason Model %

....................... Dédale]
Contextual

Conditions
Human

Organisational Involvement

and System Factors

Absent or Failed

0 People, Task, O g
Environment

ACCIDENT

| ‘ Active Limited window/s
Latent Conditions Failures of opportunity

(adapted from
Reason, 1990)

() WA R E s Z AHRRE R - $% A SHEL/O 8=
W 73H8 -

(2) BT+ FRFH Reason-Based SOAM = SHEL/O #
JER > (RS (Latent Conditions) ~ EEhSEERA T
(Active Failure) ~ AR & 128 (Limited windows of
opportunity) #—25 7338 Fs A RINER ~ THIRAER - 48
IR ZR R DB RSB BG d R i 4 8 - AR DR
B R

/NHRR B
(% > SR e EmaE R S E B R L - S

S5 S (THRE B LB i PEEER - ASS
WS EA AR DR A AINAEE 2
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;';.',.EE',‘, ORGANISATIONAL CONTEXTUAL HUMAN ABSENT OR
S FACTORS CONDITIONS INVOLVEMENT FAILED
BARRIERS

~
‘ i Time pressure '—
=] PP Inadequate docking

SinGarORE AVIATION ACADEMY procedures

Driver said he was Camille Marcoux
) ——
siresseil H
PP Mo regulations to equip Accident
] vehicles with backing-up Whistle blast from the
Tow truck
alarm Captain signaling - Quebec, Canada

| preparation for departure

backing up
quickly

PP Traffic lights are
™= designed for the movement
of vehicles anly

Date: 9 July 1996

Ferry's tight schedule

during summer
S
RM NO 5MS [ EI No pedestrian ramp ] Driver could not the back Lack of
portion of the velicle and { Y [ warning falet [ ™,
was only following the hights or signs

signal guding him

* Pedestrian was

struck by a
not move aside

/—\\ backing up tow
whan asked by

CG Schedule does not state Pedestrian did
either the arrival time or
minimum stopover time

Limited space to
maneuver the vehicle

| | truck
— | the .I.he 1*mate || No backing- * Brief summary
Passengers and vehicles and continued = upalarmson (= | of
use the same access to walk in the vihicle loss: death of the
. . middle of the pedestrian
€M ‘Charigesiin loading Pedestrians were allowed apron M~ i
and inloading arrangements e e
are usually done verbally iiasiian \—/

Pedestri t Ng Other signaler
——F -
PP Lack of momftonng (" Theawner )

whether Loading Ramp made no[
reservation for

Unforeseen delay

I

Management Instructions are :
adhered to transporting

Stowage plan had to be the cement
modified at the last minute \ mixer J

4 Recommendations: M
o e e ADsenNt or Failed Barriers

Dédale

n (El) Ferry Company/ Wharf Owner must ensure
that a pedestrian ramp is installed

n (PP) The Wharf Owner must ensure that vehicles
are equipped with alarm

n (PP) The Wharf Owner must ensure that traffic
lights are designed to control movement of both
vehicles and pedestrians

Corrective actions to address deficiencies in the barriers which should
or could have prevented the occurrence
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4 Recommendations:

e oo OFg@Nisational Factors

n (CM) It is recommended that the Wharf
Owner and the Ferry Company implement
a safety management system at all levels

n (CM) It must be ensured that changes in
policies and procedures are documented,
distributed and relevant personnel are
trained in their application.

Corrective actions to address organisational deficiencies
which contributed to the occurrence

4 Key Learnings ¥
SR - (for Our Organisation)

n Rules and regulations must apply to
everyone regardless of status

n Safety Management is important in high-
risk organizations (management
commitment, just culture, hazard
reporting, risk management, change
management, effective monitoring
whether barriers are effective )

Lessons from this occurrence which can
be applied across our organisation
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Singapore Aviation Academy

ATM Safety Investigation & Analysis Course

30 October — 03 November 2017

DAY 1
Monday 30 October
0530 Arrival & Course Registrafion
0900 Course Opening & Welcome Singapore
Aviafion Acadeny
0930 Session 1
Course Infroduction & Overview Brent Hoyward &
Andrew Lowe
1030 Welcome Refreshmeniz
1100 Session 2
Managing Human Ermror / Just Culture Andrew Lowe &
Brent Hayward
1230 Lunch
1330 Session 3
Organisational Accidents Brent Hoyward &
SHEL/Q & 50AM Introduction Andrew Lowe
1500 Afternoon Refreshment
1513 Session 4
Systemic Occumrence Analysis Method Andrew Lowe &
(SOAM) Overview & Worked Example Brent Hayward

1700

End of Day 1

SAA ATM Safaty Investigation & Analysis Course 2017



Singapore Aviation Academy
ATM Safety Investigation & Analysis Course
30 October — 03 November 2017

DAY 2
Tuesday 31 October

0845 Review of Day 1

0915 Session 5

SOAM: Human Involvement Brent Hayward &
Andrew Lowe
1015 Merning Refreshment
1045 Session 6
SOAM: Contextual Conditions Andrew Lowe &
EBrent Hayward
1143 Break
1200 Session 7
SOAM: Organisational & System Factors Brent Hoyward &
Andrew Lowe
1300 Lunch
1400 Session §
SOAM: Bamiers in Accident Prevention Andrew Lowe &
Erent Hayward
1500 Afternoon Refreshment
1515 Session 9
ATRPROX Case Study Brent Hayward &
& SOAM Practice Andrew Lowe

1700 End of Day 2

SA8 ATM Safaty Investigation & Analysis Coursa 2017



Singapore Aviation Academy

ATM Safety Investigation & Analysis Course

30 October — 03 November 2017

DAY 3

Wednesday 01 November

0845 Review of Day 2
0913 Session 10
Human Performance Limitations Andrew Lowe &
Brent Hoyward
1045 Morning Refreshment
1115 Session 11
Witness Interviewing Techmiques Andrew Lowe &
Brent Hoyward
1243 Lunch
1345 Session 11
Witness Interviewing Practice & Debrief Andrew Lowe &
Brent Hayward
1515 Afternoon Refreshment
1530 Session 13
Milan Case Study & SOAM Consolidation Brent Hoyward &
(Systemic Occmrrence Analysis Method) Andrew Lowe
1700 End of Day 3

SA8 ATM Safaty Investigation & Analysis Coursa 2017



Singapore Aviation Academy

ATM Safety Investigation & Analysis Course

30 October — 03 November 2017

DAY 4
Thursday 02 November
0845 Review of Day 3
0913 Session 14
Investigative Issnes Brent Hoyward &
Andrew Lowe
1030 Morning Refreshment
1100 Session 15
Effective Findings & Fecommendations Andrew Lowe &
Brent Hayward
1230 Lunch
1330 Session 16
Major Investigation Exercise Briefing Andrew Lowe &
Brent Hayward
1400 Session 17
Major Exercise commences Investigation Teams
{1300 Afternoon Refreshment)
1513 Session 18
Major Exercise confinues Investigation Teams
1700 End of Day 4

SA8 ATM Safaty Investigation & Analysis Coursa 2017



Singapore Aviation Academy

ATM Safety Investigation & Analysis Course
30 October — 03 November 2017

DAY 5
Friday 03 November

0843 Session 19

Major Exercise confinues Investigation Teams
{1030 Morning Refreshment)
1100 Session 20

Major Exercise confinues Investigation Teams
1230 Lunch
1400 Session 21a

Major Exercise Investigation Teams

~ Investigation Team presentations

& Debnef

1500 Afternoon Refreshment
1515 Session 21b

Major Exercise Investigation Teams

~ Investhgation Team presentahions

& Debriaf

1615 Session 22

Course Wrap-up & Conclusion Brent Hoyward &

Andrew Lowe
1630 Presentation of Course Certificates Singapore
Aviation Academy

1645 End of Course

SA8 ATM Safaty Investigation & Analysis Coursa 2017



FffE— : ERETER

Dr Andraw Lowe

Andrew Lowe has been Principal Consultant with Dédale Asia Pacific since 2001. He holds a
Bachelor of Arts {Honours) degree in Psychology from the University of Melbourne, and a
PhD from Monash University. He has over 40 years” ewperience as an occupational
psychologist and human resource consultant, specizlising in applied aviation safety and
human factors. He is a Registered Psychologist, Member of the Australian Psychological
Society, a Commissioned officer in the Australian Army Reserve, and co-founder and past
Secretary and Treasurer of the Australian Aviation Psychology Association (1992-2000).

Andrew’s career began as a psychologist with Department of Defence, working with the Royal
Australian Air Force in Melbowrne, His responsibilities included selection of RAAF aircrew and
other Officer categories; training management and policy advice; selection system design and
validation research; and training delivery, primarily in safety and management education. He was
the specialist human factors investigator for numerous RAAF aircraft accidents over some ten
years, involving MB-326H (Macchi), F/A-18, F-111-C, PCS/A, B707, DHC-4 Caribou and CA-25
Winjeel aircraft. In 1996 he was invited to assist the inwestigation of the Australian Army
Blackhawk accident at Townsville, His PhD was completed on the relstionship between military
pilot personality and successful performance wnder training and in operational flying. His final
position with Defence was that of Senior Psychologist at RAAF Headquarters Training Command.
As 2 consultant with Mercer Cullen from 1997 to 2001, Andrew managed projects involving 2
broad range of HR consulting issues for clients in Australia and overseas.

Since joining Dédale in 2000, Andrew's aviation consulting experience includes: aircraft incident
analysis for airlines in Australia and overseas; developing human factors training for Qantas
Airways; operational human factors research for Airservices Australia; CRM training development
and implementation projects with the Australian Defence Force, Singapore Airlines and letstar;
conducting a human factors and safety review for MIAT Mongolian Airlines; developing a non-
technical skills framework for Singapore Airlines and Instructor Pilot Behavioural Markers for
SillAir; creating a Safety Occurrence Analysis Methodology for EUROCONTROL; projects in pilot
selection system design and implementation for various airlines; and Mediation Skills training for
Emirates Airline. He regulary conducts safety investigation training, focussed on human and
system factors, for airlines and Air Mavigation Service Providers in Asia, the Pacific, Africa and

Europe.

Other relevant safety project experience includes: designing and implementing a Safety Culture
Enhancement program for the Swedish NMuclear Power Industry; reviewing safety leadership needs
for the Swedish Radiation Safety Regulator; developing guidelines and training materials for the
Mational Rail Resource Management (RRM) Project; developing RRM training programs for rail
operators in Victoria and north Queensland; 2 project to enhance human factors processes and
analysis tools in railway operations for MTR Corporation in Hong Kong; and implementing a
Maritime Resource Management (MRM) training program for Velz Intemational Marine.

Dédale Asia Pacific Pty Limited
v cidale rebau



Brant Hayward

Brent Hayward is the Managing Director of Dédale Asia Pacific. He is a professionally qualified and
Registered Psychologist, with more than 35 years' experience in the provision of services and
advice to management within the aviation industry. Previous employers include the RAAF
Psychology Service, Australian Ajrlines and QANTAS Airways.

Brent's work has included a broad variety of selection, training safety investigation, and
organisational effectiveness activities. He has been responsible for production of 2 range of
innovative human factors training materials for operational personnel, including the highly
successful CRM film, “The Dryden Accident” (1992), and the “Safety Culture Evolution™ (2000) and
"ASSI5T* (2007) safety promotion films for EUROCONTROL.

Brent has developed and defivered specialist training in aviation psychology, human factors, CRM,
and aviation safety investigation methods for a range of organisations in Australia, Africa, Asia,
Europe, the Middle East, the Pacific, & Morth and South America. This has included training
seminars and workshops conducted on behalf of the European Association for Aviation Psychology
{in Iredand, italy, Luxembourg, Portugal, Spain, Sweden, Switzerland & the UAE), for EUROCONTROL
{in Belgium, Bosnia and Herzegovina, Croatia, Denmark, Estonia, Greece, Ireland, |taly, Kosovo,
Luxembourg, Portugal, Romania and Switzerland], for EMBRAER (Brazil) and the Singapore
Aviation Academy.

He has had considerable experience in the investigation of human factors aspects of both military
and civil gircraft accidents and incidents, induding those involving Boeing and Airbus sircraft, CH-A7
Chinook, General Dynamics F-111C, Macchi MB326H, McDonnell Douglas E/A-18, Mirage 111-0,
Mitsubishi MU-2, and Piper Chieftain. In 2002 he was appointed by the NSW Ministry of Transport
to investigate human factors and operations aspects of the Waterfall Rail Disaster.

Brent was the founding President of the Australian Aviztion Psychology Association (1992-2000),
and holds Full Membership of the Australian Psychological Society, the Association for Aviation
Psychology (USA), the European Association for Awiation Psychology, the Human Factors and
Ergonomics Society (USA), and the International Society of Air Safety Investigators (ISASI).

He is co-editor of the books: Applied Aviation Psychology (Awebury Aviation, 1996), and Aviation
Resource Manogement, Volumes 1 and 2 {Ashgate, 2000), and is an Editorial Board member of the
international journal Aviation Psychology & Applied Human Factors.

In December 2003 Brent was honowred as recipient of the Australian Awiation Psychology
Association's third Awviation Human Factors Achievermnent Award'.

In 2004-2005 Brent served as Human Factors Advisor on the Steering Committee of the Mational
Patient Safety Education Framework project, an initiative of the Australian Council for Safety and
Quality in Health Care.

Dédale Asia Pacific Pty Limited
v cidale rebau
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