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A Error Principle 1: b3
"To Err is Human" —

This includes @
two meanings:

°
(1) @ = : 2 / *
_ ® )
- \i o @
- L‘
\ —-—
*H - .'_.::

Even very skilled and We learn from our errors
experienced operators and adapt our
make errors performances!

Safefy investigation & Analyss

0. PRSI A BB RIRZIRS - ARIERE - (FERT St
S ~ BRI TR ST ~ NEABHIRE] - ASEAER - TIFREaET A
L~ BSTIRERRET B - (L -

3. NEAI R & B E FIER A RBR R AT E R S E A A
g

There is
no direct
relationship
between
an action
and its
consequences
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Error Principle 5: r
4 One Error Seldom Causes an Accident
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4. Zf7 Ry (Unsafe Acts) 25348 > (REEARAAT Rl Z T8 T Ryl o
(1) fEES A Z2TR
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Two views of Human Error &

4 Varieties of ‘Unsafe Acts’
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New view

(Z)AIESAE (Just Culture )
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AIRASEFERE - ATESUENARERIAAT ¢
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Elements of a X
_ ._{ . Safety Culture (s

Informed

Wary . Awareness
/ ‘Commitmant '

L-— * Just

Flexible

& Dl Ani Pracific:

(=)BR2ETE (SHEL/O MODEL)

1. HHEmEE R
SHELL MODEL & i ] e fg ey » SRaTHy 2 M (L:
Liveware ) E2#RAS (S: Software ) ~ HHfG (H: Hardware ) ~ 335 (E:
Environment ) k¢ E: At A (L: Liveware) Z[E#IE "1, AV EF)
RS 5 R K MR AR - A0 AE A BIZHER (O:
Organisation ) f&j7 T EIHVRBEIGHE % - 5%t SHEL/O MODEL

1A
o ©
A ® A Expanded SHEL/O Model: %
‘ . The SHELL Model i i ‘ AR SHEL + Organisational Data -]
SorFtware
Haroware
ENvVIRONMENT
Liveware
Liveware

2. BHETBER
(1) ##e (S: Software) * #5 NBLERASEIHYS A - B0 IAIESRAE
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PERSON-SYSTEM INTERFACE (SOFTWARE)
® What were the nature of the procedures (eg, NOTAMS, SOPs,
Emergency Procedures) used by people iInvolved In the occur-

PHYSICAL FACTORS

® Physical charactertstics (eg, helght, welght, age)
® Sensory limitations (eg, peripheral vision, hearing)
PHYSIOLOGICAL FACTORS

® Fatigue (eg. short term, long term, task induced)
® Lifestyle, health. nutrition, stress
PSYCHOLOGICAL FACTORS

® Amention (eg. d

rence? For example in with regard to:
Avallability
O Sultability
P Y req mff Anork
Instructions
~ Quality/clarity of documentation
o Use
® What other written materlals were relevant to peoplh ived
In the occumence (eg. maps, charts, checklists, rubes, regula-
tlons)?
HARDWARE

* information processing (eg. perception, forgetting, decision
making)

# Experlence/recency (eg. in position, traffic loads)

* Motivation/attitude

HUMAN-MACHINE INTERFACE (HARDWARE) PSYCHOSOCIAL FACTORS
® What were the features of the equipment provided to users in ® Lfiestyle changes {eg. change in family crcumstances)
the workplace. for example: PERSON-PERSON INTERFACE
serviceability ey -
Functionality
Usability o Misinterpretation Relations with
Familarity O Phraseology ' Resource allocation
Avallability _ Contentrate of speech Organisational change
Design, eg. display quality:calours, Ilumination, Language problems Caresrpath
discemablllty of returns, signal strength, mode confusion Readback/hearback Labour relations
9 eption quality ® Team interactions:
Irwencﬂon vdlllequlpmem andllsaffeclon workload and Supervision
skill #g. navig alds, flight Inff Relationships
display, communications equipment, etc. O Morak make-up
ok
® Training: I'® Accountabiltty: Inexpertenced)
~ Design 0 Management
Delivery commitment to safety
Standardisation Responsibility for safety
Evaluation PERSON-ENVIRONMENT INTERFACE
| ® Communication: Which features of the environment Impacted on the perform-
* Workforce ance of the people involved In the occurrence? For example:
O Rostering dissemination ® Heat/cokdhumidity
Staffing levels lardised .
Tasking and workload Feadback ® Spaciousness
® Layout
® Risk M. |® 0 | and safety ® Nolse from equipment/people
Hazard identification culture:
Risk assessments Safety management
 Control measures systems
Effectiveness Reporting processes
' Response 10 OCCUIMences

10
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B S B fE - SHEL/O MODEL f ¥ ZINAEE I FI B2k
"B SEEEER o DRRENVEA T SRR P
DL 5 G SRt ZoioHi-G o] DA AR BRI (Bl - T B
i/ DIIERR P B ) 0 o] DAEIR Y S SR S A 4 45 E H
o SIS TR RGN B A DAEIR O A
BERSAIERIETH EH 1) - BRI - AR RIS E SRy
FEW—35 - R Ry BAFT 925 523 SHEL/O MODEL 1% » 5 F5F
SOAM FEFAFT3E T B B B RHISE 24T 7 BT S ks -

[EIFERE R EEAT— E9Re - ARSI - [ELE
s TEA L A BT T R S RVAE -
MEANEBEEREEL T ES A ME I EBE R £ EH -
FrARERZ 2 7y | R RUR BB T 22 EEETs
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i 0 B BRI

(M) 2% M-EEERHTE (SOAM » Systemic Occurrence Analysis
Method )
1. s
BEE )T E M GERERRA S SR T EARZE - R
AT 2R T BOUEE T AR ETIMEL HEL TRE 7 BI85 4R
AT > A SOAM B{EFEE A/ TH » afDFEEAHEEEE
B NEERBAEE A R EAROIH " R4t By
M - WEAEEE B LR A TR - SiE R
EEAHTEHE - SRR TSR o WA REDIEE T E
HREE -
2. S3HTiEtE
H4u#E A SHEL/O A SR EEER (Factual
data) » FHRF DR E &R R TRIE ¢
(D) @/ DERRHI#EIFE i (Absent or Failed Barriers )
(2) ABAZE (Human Involvement )
(3) TEEEREEEANZE (Contextual Conditions )
(4) 4% Z&MERZE (Organisational and System Factors ) ©
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(5) HAZ4eH:RNZ (Other System Factors ) © #5{5A LeEEH
B AR AU > o] AL
EEFTE BRI BR  HE SRS SR A0ATEIk
%I LEFEAR > 52 SOAM CHART » S & H it fE H 5 2E 58
W 2GRV RE AR PR - AE T ST EHAR AR
( Organisational and System Factors ) Bz it/ a2 [ & HE i
( Absent or Failed Barriers ) Zh{nfeHiiZiE -

HIFR SHEL /O S I HE

4

S TR PAST 48

|

AHE F TBENZR NRRZE aE eyl
A

5EH% SOAM CHART (L4t 4 JH[H] YIS )

|

PHEFAHER ~ ZAMEN R RPGEEE e

3. BHEPBEERKIITRZ
A SOAM #ETHEM I » Hegit " ARK

Z ) FeET o ik BRTT R EE TR B
21, (trigger,contribute ) T AZEMF: » ZABIEME] T FBEHZE
EERZE R AT R - BBEARE o ERIAHAE TAEIREE
BRE > EWIFREHEGRENERRE - HBNEENEER
BRZ - AR R E SR AAMBEEIEE] 41
& RGERZE o Bl EEE BB T 0 RS
EASRE SRR AR AR - B ST - B E B
b5 » B i (EEEn T hhEEh , B RS
WIE % — B DA R e ig —ZIAIFH4R 0 BEET B 7 s it 2 3 i
o

4. BIHERIE
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(3)

(4)

OTHER SYSTEM ORGANISATIONAL
FACTORS FACTORS
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- documented mfo. surface affected by water
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AR S am HHVEGE e -
ATS provider

A.

Implements as a matter of priority procedures to enable

matching between man power allocation and operational

needs.

B [mmediately establishes a program to ensure routine
preventive maintenance on equipment.

B [mplements an ATFM system in keeping with ICAO
ASBU.

B Review within 12 months ATC work station design to
ensure appropriate HMI.

B [mplements a Safety Management System in keeping with
ICAO Annex 19.

B As a matter of urgency, take steps to ensure the use of
standard phraseology for effective pilot-controller
communication.

B Use of memory aids at controller position.

Airline

B Includes response to GPWS 1n recurrent training program.

B As a matter of urgency, take steps to ensure the use of
standard phraseology for effective pilot-
controllercommunication.

Regulator

B Monitors the ATS provider to ensure that proficiency

checks for ATC are conducted 1n keeping with the

requirements.
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Singapore Aviation Academy

ATM Safety Investigation & Analysis Course

24-28 October 2016
DAY 1
Monday 24 October
0830 Arrival & Course Registrarion
0900  Course Opening & Welcome Singapore
Aviation Academy
0930 Session 1
Course Introduction & Overview Brent Hayward &
Andrew Lowe
1030 Welcome Refreshments
1100 Session 2
Managing Human Error / Just Culture Andrew Lowe &
Brent Hayward
1230 Lunch
1330 Session 3
Organisational Accidents Brent Hayward &
SHEL/O & SOAM Introduction Andrew Lowe
1500 Afternoon Refreshmant
1515 Session 4
5 ic Occurrence Analysis Method Andrew Lowe &
(SOAM) Overview & Worked Example Brent Hayward
1700 End of Day 1
SAA ATM Safety Investigation & Analysis Course 2016
Singapara Aviation Acadamy
ATM Safely Investigation & Analysis Course
2420 October 2016
DAY 3
Wednesday 26 Octobar
UBAS Reveew of Day 1
(8] Session 18
Hizman Limmzions. Andrew Lowe &
Bremt Higyward
1050 Mdarning Bafheckmant
e Sewsion 11
Wisness Interviewing Techniques Andrew Lows &
Erews Hyword
1270 Lunh
1330 Session 12
‘Wisness Interviewing Practice & Debried sAndrw Lowe &
Browt Higyward
1500 Afternoon Refreshment
[L15] Session 13
Mlan Cave Study & $0AM Consolidativa Biron! Hayward &
(Systemmic Ocourence Analysis Mathod) Andrew Lowe
17 Fnd of Day 3

BAA ATM Saluty Investigation & Anabysis Course 2018
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Singapore Aviation Academy

ATM Safety Investigation & Analysis Course

24-28 October 2016

DAY 2
Tuesday 25 October
0845 Review of Day 1
0915 Session §
SOAM: Human Involvement Brent Hayward &
Andrew Lows
1015 Morning Refreshment
1030 Session 6
SOAM: Contextual Conditions Andrew Lowe &
Brent Hayward
1130 Break
1145 Session 7
SOAM: Organisational & System Factors Brent Hayward &
Andrew Lows
1245 Lunch
1400 Session §
SOAM: Barriers in Accident Prevention Andrew Lowe &
Brent Hayward
1500 Afternoon Refreshment
1515 Session 9
AIRPROX Case Study Brent Hayward &
& SOAM Practice Andrew Lows
1700 End of Day 2
SAA ATM Safely Investigation & Analysis Course 2018
Singapora Aviation Acadamy
ATM Safety Imestigation & Analysls Coursa
24-28 October 2016
DAY 4
Thursday 27 October
085 ReviewofDay )
Wiy Session 11
Investigative Losues Dt Hiyward &
Andre Fowe
1030 Murning Hgfreshmeni
100 Seion 15
Effective Findmgs & Recommendations Androw Lowe &
[ ——
1270 Lunh
130 Sewion 19
Majer Investipation Exereise Briefing Andrew Lowe &
Bred Hagyward
(L] Session 17
Major Exercise commmees Brvestigatson Teams
(1500 Afternaan Rafhehmnsi
(B14] Sesslon 15
Mapn Exmrien romdinue —— -
(i End of Day 4

BAA ATM Sataty Investgation & Analysis Course 2016



Singapore Aviation Academy

ATM Safoty Investigation & Analysis Course

24-28 October 2016
DAY 5
Friday 28 October

0345 Session19

Major Esercise contiruias Investigation Teams
(1030 Morning Refreshment)
1100 Session 20

Major Exercise confinuies Ervestigation Teams
1230 Lunch
1400 Session 21a

Major Exercise Investigation Teams

~ Tnvestization Team presentations

& Debrief

1500 Afternoon Refreshment
1515 Session21b

Major Exercise Investigation Teams

~ vestigation Team presentations

& Debrief

1615 Session 22

Course Wrap-up & Conclusion Brent Hayward &

ndrew Lowe
1630 Presentation of Course Certificates Singapore
viation Academy

1645 Endof Course

SAA ATM Safety Investigation & Analysis Course 2016
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Dr Andrew Lowe

a Bachelor Dfﬁﬂ&lm}&gm&mejﬂﬂlﬂg}'ﬁmﬂﬂEUmﬂmt}meﬂlbmm and a
Phy from Momash University. He has more than 35 years experience as an occupational
psychologist, and human resource consultant, specialising in applied aviation safety and
lnman factors. He 1s a Registered Psychologist, Member of the Australian

Society, a Commissioned officer in the Australian Army Reserve. and co-foumder and past
Secretary and Treasurer of the Australian Aviation Psychology Association (1992-2000).

Andrew’s career began as a psycholomst with Department of Defence. working with the
Foyal Australian Amr Force im Melbourne. His responsibilities mchuded selection of RAAF
amcrew and other Officer categones; traimng management and pobicy advice; selection
systemn design and validatiom research: and training delivery, pomanly in safety and
management education He was the specialist nman factors investigator for mmmerous
FAAF aircraft accidents over some ten years, involving MB-326H (Macchi), F/A-18, F-111-
C, PCY%/A, BT07, DHC4 Canbou and CA-25 Winjeel aircraft In 1996 he was mnvited to
assist the imvestigation of the Australian Army Blackbawk accident at Townsville. His PhD
was completed on the relationship between military pilot persomality and successful
performance wmder trammg and m operational flying. His final posthon with Defence was
that of Senior Psychologist at EAAF Headquarters Training Conmmand  As a consultant with
Mercer Cullen from 1997 to 2001, Andrew managed projects mvelving a broad mange of
Human Besource consulfing issues for chents m Anstralia and overseas.

Since joming Dédale m 2001, Andrew’s aviahon consulting expenience meludes: ameraft
mecident anatysis for arlnes in Australia and overseas; developing lhuman factors traming for
Qantas Airways; operational luman factors research for Airservices Australhia; CRM traming

Aurlines; dewlmanm—tmkmmalsk:ﬂsﬁmnewmifmh:gamﬁﬂmanﬂlmtmtm
Pilot Behavioural Markers for SillkAir; creating a Safety Occmrence Anabysis Methodology
for EUROCONTR.OL; projects i pilot selection system desipn and mmplementation; and
developing and delivermg Mediation Skills trainmz for Emirates Aidme He regularly
conducts safety mvestigation trammg, focussed on human and system factors, for amlines
and Air Navigation Service Providers in Asia, the Pacific. Afnica and Europe.

Other relevant safety project expenence includes: desipming and implementng a Safety
Culture Enhancement program for the Swedish Nuclear Power Industry; reviewing safety
leadership needs for the Swedish Radiation Safety Regulator; developmg gmdelines and
training materials for the Mational Rail Resource Management (FEM) Project; developmg
RREM trammg programs for rail operators; apmjﬂcttnmkmmehmnmﬁmtmsprmses
ManhmeRmmMamganaﬂ{MRM}tmnmg;mgmmfor\MaIﬂmﬂhnm]Mm

Dédale Asla Pacific Pty Limited
W e 3ie nat
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Brent Hayward

Brent Hayward is the Managmg Diector of Dédale Asia Pacific. He is a professionally
qualified and Registered Psychologist, with more than 33 years expenence in the provision
of services and adwvice to management within the aviation mdustry. Previous employers
mchode the RAAF Psychology Service, Australian Aidines and QANTAS Amrways.

Brent’s work has ncluded a broad vanety of selection, frammmg, safety mvesiization. and
orgamisational effectiveness activities. He has been responsible for production of a range of

mnovative lnoman factors trammg matenals for operational personnel. mclodmg the hghly
successfinl CRM film. “The Diryden Accident” (1992), and the “Safety Culture Evolution ™
(2000) and "ASSIST™ (2007) safety promotion films for EUROCONTEOL.

Brent has developed and delivered speciabst trammg n awiation psychology, human
factors, CRM, and aviation safety investigation techniques for a range of orgamsations m
Australia, Africa, Asia, Europe, the Middle East, the Pacific, & North and South Amenica.
Eumropean Association for Aviation Peychology (i Ireland Italy, Inembourg, Portugal
Spain, Sweden, Switzerland & the UAE), for EUROCONTROL (m Belgmm, Bosnia and
Herzegovina, Croatia, Denmark Greece, Ireland Italy, Kosovo, Duxembeourg, Portugal
Fomania and Switzerland), for EMBEAEF. (Brazil) and the Singapore Aviation Acadenny.

He has had considerable experience in the mvestigation of iman factors aspects of both
Ambus aweraft, CH-47 Chmock, General Dynamues F-111C, Maccln MB326-H, McDomnell
Douglas FAA-18, Mirage IM-0, Mitsubishi MU-2, and Piper Chieftam In 2003 he was
appointed by the N5W Ministry of Transport to investigate human factors and operations
aspects of the Waterfall Fail Disaster.

Brent was the foomdimg President of the Australian Awviation Psychology Association (1992
20000, and holds Full Membership of the Aunstralian Psychological Society, the Association
for Aviation Psychology (USA), the Exmopean Association for Aviation Psychology, the
Human Factors and Ergonomics Society (USA), and the International Society of Air Safety
Inwvestigators (ISAST).

He is co-editor of the books: Applied Aviation Psychology (Avebury Aviation 1996), and
Aviafion Resonrece Mmagement, Volumes 1 and 2 (Asheate, 20007, and is an Editonal
Board member of the international jourmal Aviation Pipchology & Applied Human Factors.

In December 2003 Brent was honoured as recipient of the Anstralian Aviation Psychology
Association's third “dviation Humean Factors Achievement Award’

In 2004-2005 Brent served as Human Factors Advisor on the Steering Committee of the

National Patient Safety Education Framework project an inifiative of the Awustralian
Council for Safety and Quality m Health Care.

Dédale Asla Pacific Pty Limited
W e 3ie nat
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