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= HAY

Rl R EPE B N R RN A AR - DU A R R T R
HEFFEH - Z2EH AP EN AR » WERRAMZE e AL
NERZEE - flakheiE fogd B BN E 2 BHY - BIELIR 82 h0HThis R
PR > fifi2e A BN 25842 (Human Factors in Aviation Workshop)

= C T

— ~  FEEITIE

EIRMITE
H HA fizENE | FibidETE FiES EHEFR (L)
106 £ 11 H 26 H | F#FEMZE | C1753 TPE-SIN 0820-1305
106 12 H 02 H | FEEfIZE | CI1754 SIN-TPE 1405-1845

=~ FSTIE

AN GRERAE T NS ERATER B 130 - sRSERT I RATEE e - SR H IR
106 £ 11 427 H (2—) £ 12 A 1 H (BH%)  FHEEZHEE L 8 I

syBae - SelloraHEtam i TUETTRT— HERE 2 SRR - 0 H #mim DA 5
AR - 9 RFleE B3R > 2 T S RIE - SRIELIN SRR ~ o 4HsS
sl FEGESGR ~ FEA T RESRE U T

R GH BTN - MEERk—HUEH > JeE St —EE B TAE
FAENBREGEINEM - NRERIAT 4 RATEAH - 8BS - 0% - TR
W HE ARY{T B (Human Involvement) ~ Z5{4-E5 (Contextual Conditions) ~ 40 %%
[RIZ (Organizational Factors) DLK {77742 A3 (Absent or Failed Barriers)
oM EE(E S - IR ISR - A AIRZE LEWE - Rie i Hss
Elgt R ENA LU SRR AR AR « G 80% E &S HET N
WRAERZEZ EE

AERESHNEEA 27 iz - DIHTInsE s A% > HMorplzk 55 ~ el ~ R
9~ GoREEaE - SEEE ~ 208 - R~ ST - PR EBR S R AR - B



tbom ~ DA FEEREL -

ARERFEH —A15%ET > Dr. Robert Lee LKz Mr. Brent Hayward °

Dr. Robert Lee BN FRZE ~ L4204 LSRN 7 TH 0V B PR R4 R
i > FERFE BN EH I OH - ARKRZE - AT YRR FHEEEHED
BART > AF BIEEENRZEEBAN TE - KFEIERINZEE R EONTZE 3 7
GHIRMIZ 2 ~ SMS ~ [Elfs B DL R 2 4 5 A TR I 73 M A ST R BER L

114

-~
dm
o

Mr. Brent Hayward j& Dedale Asia Pacific AR/ SHVE{TE S - Dedale Asia
Pacific AEHEAMIZE0H ~ ABNRLU 22 B 5 AR RS - Mr.
Hayward 207 SHEH OB » W0 &AEBNZEE ~ BN 2 SR Arf2 00 B
HHREARES R 30 £F - B TR IMESR A B N BINZE BRI RSN > it fesT
ZMIZEMHEAAHARIE EHTZ2 OB ABINZE - CRM DL 2 3l & RO HsHT -

Human Factors in Aviation Workshop.

27 November 2017 to 1 December20 12 :

sFIELER B 5 1
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This certificate is presented to
Huang, Kuei-Nan

for having participated in the

Human Factors in Aviation Workshop

27 November 2017 to 1 December 2017

\V
irector (Singapare Aviation Academy Direcio
| Aviation Authority of Singaf Ci 1t

P 7349

BRI
%D%ﬁ

KH\A
Ik

1]

BRI
AFISREFER Aok - SREENEGELT

(—) iz ABRZE - BEHEEIF (Aviation Human Factors - Past and

Present)

TRAIEEEELGE (hazard) CERATEA - A RRZRATEH i RHYE R
(risk) » AFRNZVETE T R T &80 —EEEAENT - BAEREAR
NZENEZIHE - HEER TESEFNRR > EORERSREA T -

"SR B  SREGATAE AR - IR B R A L BB —(E R E H Y
S L [E] H #Y A s o A H Y -

N RN Z U AR (A A RTRE ST LU RS > LUK AR (B AAE SRS P AT
EHIAE -

TR Z 2 BN ESEEINEN - AR B2 EE - HESR
Ry BSHREE - BIEA N siareEZ RN > A pe U BRAVEEE 2 B A RISk -



BB SR BRI N B AR T B AL ) B T R AR )
ANHARSEIT Ry > Azt T EA ) EHERETENGRIGR - EH SIS AR A A AT
(TR R B AT By IRA R R TIEE SE R BB ST > BT dshaR
FEERENBEEA K -

IRAERGHAAIE - NLBIoRE—tx > A HERFELEER (envelope) » EREA
HVRE IR » FERRET2ET ~ R AR BRI - WH[FIR = B AR R R4%

N By ERa] DU B AR RR - 1F S8 TPE Rt R T 2588 (error
tolerant) | INERSIIA °

AN N Ry N ZRPITIE Y BRI M Ry 8 ABYERAE - ALEL blame and train
pa > FRAEAVET S A AR sE By 2 SR BEATIER © 2R BB bR
f& > SR A A E R EVEESR - BBRE TR L i AE AT LA G2 285t

(O ABRZEEZ% 2% (Human Factors & System Safety)

ATAEAR » JFZEHY SHELL Model EL48HE— P4 A% &y SHEL/O Model - t5t/2
SHEL + 4H%% (Organization) ° {F 53T { 405 » = T #¢ Software ~ Hardware ~
Environment ~ Liveware ZHEEEIHTAHEARINSN » S5 MbJA AT sHERAV IR N -
RERFLATREM B EIN K -

BT TEA
PARAE T %88, — 1
AEARERARBNA

%\‘ . VEWARE

HARDWARE

Equipment,
waming dewices, switches,
console design, seating, etc.

L. fEfE AT -

SUEE(E A HISERR
EA o T %
SHEHEN - KBTS

Filos, Cabin Crew, Famp,
Despatzh, ATC, Bt

Organisation
The SHEL/O Model
(adapted after Edwards, 1972)



WA R ANBTT By > T BT R A Ro— 85 BEF%ER] (under voluntary control) °
DUtHESm - FHEE AN R AL ~ 52 - 55 - BFFRA - R
PAMEABERE 154 ERVEDK - [FRHERCE S T & AR DAVRE - 282 A
SR —H8R 7y - SEACCE SR o {BRA] DACCE Y AR R AR S (E 5k
EYGRENIE

2. [ERGAET -

e SR EEASHAR IATARAIRIA © FEIEFEHE ST EHRT (situation) Ko 2HAH
(organization) - S0 2 — 4 S AHBEIRA ZE BRI AT IS AV EE A © FRAMIAY
EEREAM ¢ RATERGAZEE RSG5 B E IR ER
il LA S SR R 8 A2

Reason’s “Swiss Cheese” Model

Contextual

Conditions

Organisational Human

and System Factors iy Invelvement Ab sent
fll \ or Failed
| \ Barriers

II| // Il'n f l .

O 0 Pecq[lcrle, Task, IC:' mf:;'

_ 9_0 ?virallmﬁnt @

M
L)

0 0

e

I— Latent Conditions J

1
|
I.

Active Limited window/s

Failures of opportunity {adapted from
Reason, 1800}

Latent Condition : ZH4EINIFRRINZ - G L BUSE Rl - BRI
HYE— LRSS - R T AT AE L AKRR R AL 4R 4% T — ELIERY
EIENEEATFE AN BAFAE active failure ~ FEfC & LT EIR
S SREIE R BB o TR ERESE - @ DUEE]
RS - EHE - FESE -

Active Failure : S EEEZEAVEREGER - BE 2HE G IEEANEER -



HIERE « B - RIS - R T -

Inadequate or absent barriers/defenses : #2258 & it it Ak B fHFE #8550 - FeaX B
AIEKREE -

{5 it Reason Model #EHY 3Afr 774 R TE AT LLBIEH] absent or failed
barriers DL} organizational factor » i $1+¥%f Fult “IEFEH R o (87 [ RAVERIE
g P e aEl B PR -

A RSBt BT > IR PL—E&—&4T (B "HA ) [EERAR B A
HHE T RFEACERR UMM 0024 (REL T 24, ) AREA EIENEGE -

(=) ANFRIE - sEJE[RE] (Human Performance — Capabilities and

Limitations)

RIBGGET » RSB ERE B IFNLEAIR S - S EfSEt EEE A
TAESEfT o RHIPS Bz - Bk BAEE (EIRITISEL T » AETRAS AN E KM
HVEEN > MAERIRF R P A Er - — BHIEREER S (information overload) ;ik7%E
B EELEENS -

NI E SRR T E TR ¢

FLOW DIAGRAM OF THE HUMAN
INFORMATION PROCESSING SYSTEM

STIMULUS SENSATION PERCEPTION DECISION MAKING RESPONSE

W

VISION

bov b
L

@) ™ COMPUTER —*

il
1> MUSCLES

|
|

CONTROLS

|

9]
=
(=
4 &,
) =
Z
2 5
H B o)
= >
= o
= @]
e A
Z
(ea]
5]

OUTPUT SELECTOR

LONGTERM _
MEMORY

f !
INTERNAL FEEDBACK

|

PROPRIOCEPTION

SHORT-TERM MEMORY




1E% (conscious) MY AJEAMSHEL (G EEHEAE 1A TRAVE MEREIEES (single channel
processor) » fit A TR I ER - HaeUEPHY T EHER - 2 R R

P BEAN [F AR - St E AR E o B A Rt pm B B B RIS MR Y
Bl & (6 RIS R B RE 7T - NI E T O A 05 > SrlREE
MR HA RS T AAIA R > NI EERE EARREESE (situational

awareness) ° 5350 o BILINESS (fatigue) SN &l (ARG R B B aHATAE

EEBENEEGR - SRR TR |

- A% (omission) : ZHELIEREEF (T

- BEES (error) @ NIEREMMERIHEEH o

- HEBX (queuing) : fEATTKIFIEIE[OINE ; FE& T/ NEARI A A EEE

- JE (filtering) : {RIBIEICIFST » ZAHERREIREL P& -

- [BIEF (regression) : [A{ESLRTELZMNEIE (BIENY - B5EMIEEBD) -
- #TfPl (approximation) : BAECAHEAEN 7 (/B fE

i (escape) : JREE ©

FE— LR RHY BT rhh o] DL IR N A d it S AR RSB Bl > BB R ST
PR R - 5 IR RS T HAAY B S aNet ¢ IR - BRE spoiler AW E TRl
RN - BT RN R R R B S AT T 20 T VR ERIUREAT ¢ .. o RIEEAE
TIMTERRE > LR R A\ B BT e T B R A

(M) THEA B#E:R (Understanding human error)

FE—EZg T TN BRRES (flexible) ~ f A EEN: (adaptable) KA {HIE
(valuable) HYESTT  ZAMAE S Z EFP B " A MR ZREF T &AETS (vulnerable)
AYER s>

— ¢ AR, ..

FEE A T ARE LR -



e 2 HRENS U RE T A AT RS UsE - EANGIEHERTER » W
(D7

MHEHYEERR - A FERRF 2227

There is

HNgAAFEAVER - E T no linear
- NI relationshi
A BRI DV Itonbtia

FAEH RS RTET action and its

consequences
i AERIEHREREE = >

(hindsight)

BEE . A\ LEREEN L EBRER - NI E s R E 85 L
FAUSERY TN BEEAEVAL  sEERARE) > R T A BRESUEREG -

FBURD A\ BB R R B IR S - NI B REshE
PAEREISESRFUSERY TN EZAE B IR 22 5 SRR T RIRE Rfer T A
GIANIERIPAE R T Ry MR TR RECAR ST PR I oy LU R B S8 -

BT SERGIBNEL. ..

BE L REHSERA G A RENEE > RE " A GEHBHREER
JE\b > FTLLsEER A 2 R A BRI - [N Rehan ol DI st A b T 7
T EEF A NIRRT R -

B AT Ry

$Hak (slip) * A IEHERVEREEGETE] - HefuhehdT -

KA (lapse) © REEREFATTE ©

SHER (mistake) * HETAER YRS O ARETEMERVETE) -
#H (violation) : MUE R BENLEHVAIA « FEFr e EEHE -

KRR - = S DR R o BB\ Py B SF BLEBRT
BRI T R TR\ S © T Ry G SRR
il -



HE= 1 NRgERELUMER. ..

FE L REVTHI N i A AESR AT NEER AN M
B o A REEE ST AMZE RS U IR > ERAT T LA IR
REE 24 ] AU -

N RS R0EbR - B2 E RN —8 ) MATHISE SRR - — LY
RORRE R D eES - T RE BB AR > e /AE e —R 22
N

(1) BEHNLZEEHELL (Integrated SMS (ISMS))

NBRZRF(E &S o —ERNER - NEHHERE Y - BEEEA L
NRAFAREAEH 7 2 HE -

ZEEHARG (SMS) ~ EEH LG (QMS) FIRSE(EFENZ =35 (OHSE)
JEIRE SR E AR B A F R RHVHEER ST - FREMEERTH &4

SENERNUE > FARERCVER - EFIRAREEES - WIEHTZENIREE
(REEEEL 7 2T ARFE N HEIMTEATAREZK - —fbEmER AR -

&

TN BHEAREENTE (Systemic Occurrence Analysis Method, SOAM)

fic3E Reason’s “Swiss Cheese” Model > {[7#¢ Human Involvement + Contextual
Conditions ~ Organizational and System Factors J; Absent or Failed Barriers 745y
e edft - Rt fesln | HE S ERTH AT R CUSEEGER) - AR
sl G BT T BRI N R SRR - S I& R e SR B I AT HY
PEE TR AR B - SR ¢

Human Involvement: {35450 (S0f5%) FAFIIAITT R (ATRERIESEEUEE
HR) o AR EAH R A SE SR BB R T Ry M SR LA E AT H S (38 TRk S 2kch
ie o AT ST AR NGNS NRIMILEH - BfEHIGRER-E - fERraat -
By~ 55~ NEESEE - WRREENEGET - LIRS - ARVRE MR - PA
KBS - [FRF AN & S5 AN AE R ALER T A B SR REGE R B %
PR A -

10



Contextual Conditions * F{-3 A IFEGEE £ 2 FIEFAERVBIE R - EEEER
ZRNE T B AT =R - MESRERIEEREZE T ABIT R » BT
PERREER o TIFSHE S TIESAT - AA8RAE - TIEZ0RTTH - SEREE A
AIREFE ~ A& ~ BEJIPRA] ~ - TR EL IR AE J7 1T ] DARERE & 55 1T Ry 2K
bR ERHEEANGHER T HIVE R - BRE REEEE | IFEAE - B
BB G ~ AR AR TERAVERET ~ Bt - BEdORERIA ~ BEM TIERE
P~ HWILEARGE - BNPGE (Bm) ~ S0 S HorE ~ .5 -

Organizational Factors : R Fs4H &K Z &Y R A (B2 380 8 5 1 05 Stk
- IS ARIAIHY N R EEE ¢ FlI4K (Training) ~ 2581 /)& (Workforce
Management) ~ {5 (Accountability) ~ /&8 (Communication) ~ 4H4% (b
(Organizational Culture) ~ 73+ H 12 (Competing Goals) ~ EYTREIFER (Policies and
Procedures) ~ 4E{ZEH# (Maintenance Management) ~ 55/ ELELRE 7 5% (Equipment
and Infrastructure) ~ Ef@E S (Risk Management) ~ X35 (Change
Management) ~ 4MNZR¥EES (External Environment) 25 - T[#EFH0MTAVIE H B A5
AT B RTEAAENAHSOUE ~ 248 ~ HRPEORAER - NS RAER = 5
PRl 12 e R S A A AR, -

Absent or Failed Barriers * J2/& 2 EF M7 —(ERAITER - BERFTEE
ZI et BB REERHIRDT I E S - 84 T B E BHI~ e
& o RO H R S A E & B PRaEIEH] AT BT Bl s b A i -
AFE R ATIVIE B 2 S I T ESERR R - W ARVERE ~ B iER - EoREd
FIZSE ~ BOORGERE A F S s T DA 00 38 A2 2 B AR HRERR, © i Lo PRa i e =]
DL THERG | BVIPRETEAE - BINERE - 2ty - 5 BUE e B0 Bl
ERL S AR - LF o HEVEE - (RERAS AT RER R S — R - R
E YRS AT RE U BTSRRI T TN 2 PR EERR © FIRE(E A MBS A
EEHEEARNEE © (REE A AR S ...

() ABRZEFEEEZ (Human Factors and Risk Management)

FiZE B FR B IR E TR RATEA - MiEpdizE EF R e KRR B A
RNZE > N AR N ZR BRI B Ay A B B ABAR. -

11



FLE3 (proactive) HYEEE RS2 A ATHVIENE © FEZ (reactive) HYF(F:
s AR BRI EVFENE © /£ Reason Model o - Jilba B BER 2 F S AR 0 Ry
METTH: - AERERERIWE - NI REGE (AR E R 2 -

BRI A B ER B R T B ARGER | A T AN
(the preventive controls that failed) B HxAVEEHE i (the recovery controls that
worked) ;- RIHL#EfEH “Bow Tie” Methodology i /% & E\ & AV AT LA -

ORGANISATION WORKPLACE PERSON
organisational local conditions group/team
Deficiencies:
latent conditions
— ERROR-
PRODUCING " ERRORS
CONDITIONS i
MANAGEMENT
DECISIONS
ORGANISATIONAL VIOCATION:
PRODUCING |~
PROCESSES CONDITIONS JEESESEERES

TASKING | | OPERATIONS | 33

| LATENT CONDITIONS |

Preventive controls Recovery controls

Potential
accident [

Incident
Report

12



LUNERIH Bow Tie % A DIGCE ERAURAEGE NS EAARRYEER] (template) {F ¥

HE
Bow Tie Analysis

. m

. m Preventive Controls Recovery Conirols ;";n §

28 58

o ®o

w0 =

> Escalation Escalation
controls controls

L | I c
t N
A s
E
Zit2| [ _ \ a
A || u
E
R N
D B C
T3 Undes"able event with \ I E
potential for harm or damage S

Engineering activities

Maintenance activities
Operations activities

&2 (Hazard)

Bow Tie 7 sf—(FEEmt/E BRI e E (Hazard) - 51 EA(ESEA]
BV EEEE - BEEEOSREGEE -

fatiFF#E (incident report) - EaAIEEH—EAKIT - WiFEEE ' F
ARG | EREE| T BRI | - WA TR L BB G =

L~ AURFBF D EYE - SR SR

2~ IRV R G R

g

H| B NERERSE S faE

X (event) (potential consequence) (hazard)

1 EHZEE P ES | Bz A 2 H M2 e
2 | EGPWS %4 ik 3l Hh e

3 ket =N firize ek 2 PRI

13



H| B NEVEREES e
x (event) (potential consequence) (hazard)
TCAS % 72 Hhif 3 HoAthfizz 25
5 HEfE SRR RS S frizz e A IR
REFIN
HIE AR bt 4 ECAth T 2= 25 HoAth iz 25
NESFEEI | Ak fizzes e sl
A AP

SURAIZE TR © MR B - WIZEES S B SO  RTEATES - TIRRCRE -
BES17555 © BOS4 ~ BIZEIEE © R - WIZES AT - R - B - PIE -
WERASTE - 2SR E) - IREY - AR - ... -

UK CAA Template

CAT Fixed wing

HAEER | AR TRz B EE N BRZEHR) i i

Top Event
55 2 A BIZTIE top event °

Top Event HYEFRSE © HIAGENIIZEEHILEIREE (The point at which
control of the hazard is lost) = FijZiA BRI 2 & S e th S A [F Ry =
FHEFFE A LAE Rl top event ZRIIHT  MRIFRERL R B HTEME M
top event : FHEHINVE(FILE—FE top event - IEFESTE top event TREEZE » [ R4l
BEA RESRREHIA LY " T (preventive) ; B¢ " &) (recovery) ; i ©

UK CAA Template

1. Loss of

HCATAEVEEFTETE R top event [y - FRASA A (e mintantionally

deviates from
EFMISH T ERZR) - rormel - fight
{aircraft upset)

Threat

%5 3 D EEAEGE; (threat)
B EE RS LAV RRBUIES - EaE ARSI B H R R -

UK CAA Template

14



PP LA top event A HIYEE
H3IHE - il

1. Flt Crew +]
mismanagement of -
automated flight
| path and/for speed '
control

1. TRefTaH B A G & it E B E BT

2. Flt Crew 1.La

It S~y : _ [+ Control:
K [ =Y mishandling of -
ED I&/X%EE&%U ° manual flight path ud"t;:it:t:
and/or speed normal
control paran
{aircraf

2. JRATSH S 15 & Hpa HE N TR
BB e/ BIR FEE 2E ] incorrectly

calculatef set

critical performance
data and/ or

3. TRl SRt R/ SOE TERERL | configuration (e.9
1B RGN BN S ~ 5

flaps, trim)
BELH -
Consequence
5 4 BRI T 455 (consequence) |

TR IR RO B AR - R EE (HJE top event) HYERIHEI (FH
PETERARIRME) 3 > PTG AT -

UK CAA Template

Unrecovered LOC-I:

{K*}% tOp event E%ﬁ”ﬂqég%ﬁ 2 IE: uncontrolled

collision with
terrain or

s5 of catastrophic in-
o v . N - .
1> FRASEASUE MRS ~ 5l fireraht failars resuiting in
s from fatalities

SELETRAT ARSI I AR e
ABHLT -

t upset)

Unsecured objects/
persons in cabin
resulting in injuries

2~ FREREERIYIEHE N B ¥R e
FHHEEREE -

Preventive Control

56 S R AITHPG MR E TR (preventive control)
THPG M E TR T nl e A R 35 fB Ak fy top event HFETHIER 248 -

UK CAA Template

15



BT 3 IHEE - HIAGIEZEE A FArs (EBURELY) -

1. Flt Crew

mismanagement of
automated flight
path and/or speed
control

2. Fit Crew
mishandling of
manual flight path
and/or speed
control

3. Flt Crew
incorrectly
calculate/ set
critical performance

data and/ or
configuration (e.g.
reference speeds,

flaps, trim}

Recovery Control

™
-

™
=

Flt Crew proficiency in Flt Crew maintain SA Flt Crew detect and Flt C
automation operation to ensure use of recognise the re
and adherence to appropriate mismanagement of misn
related SOPs automation modes automation (and flight autom
parameters) via pat
monitoring auta
H I
Flt Crew proficiency in Flt Crew adhere to Flt Crew detect and Flt C
manual handling skills automation policy that recognise the re
to maintain correct minimises manual mishandling via mi
flight parameters handling at an maonitoring auta

inappropriate time

H

Flt Crew have correct Flt Crew detect, Flt Crew adhere to Flt
weight and balance recognise and correct S0Ps to set and recogn
data available calculation error via confirm correct m
cross-checks configuration as per omissi

53}

pre flight brief

55 6 FEGHHIE RV EFIHE (recovery control)

R ETRIERUEAE top event SFAE{R M 0 HE— 20 S8R (T — T ] RE ST SR AV

G NS

UK CAA Template

PGSR - REFIEZEEEIEN N

H

Unrecovered LOC-I:

-
—

-
-

uncontrolled
collision with

d

recovery (e.g.

bank recovery)

Automated systems
that assist aircraft

automated angle of

response to

Flt Crew perform upset
recovery procedure (in

monitoring and for
automated warnings)

Aircraft structural
design certification
margin between
approved envelope
and structural failure

terrain or
catastrophic in-
flight structural
failure resulting in
fatalities

)

5

[

Unsecured objects/

l

™

persons in cabin

and Cabin Crew

cabin SOPs

Cabin is secured via Flt

adherencea to secure

52}

keep seat belts

Passengers and crew
secured in response to
recommendation made

by Flt/ Cabin Crew to

fastened at all times

Cabin design features
minimise injuries (e.g.
overhead locker
security)

resulting in injuries
to passengers and/
or crew

£}

£

16




Escalation Factor

57 BRI BRI Z (escalation factor)

BN (ETER M R M E
PEETERARA - Bl A e ERE -

UK CAA Template

DL T SRefiniaH Sz E &
HRA A S FAHRE SOP |
SETH AP E T

Rl HEAENZREL T

7|-\* .

AN EIHYE EHRFE
IR EE G D -

2~ SOP Rl ETATAH
BT AN B
RO > TCHEE BB
aC s [ e -

3~ TRFTEH B AP~
A -

Escalation Factor Control

1. Flt Crew
mismanagement of
automated flight

path and for speed
control

™

ST R ek R A g A B LR E o S
KRIESF SOP ~ .55 o

™

Flt Crew proficiency in
automation operation
and adherence to
related SOPs

Flt Crew maintain SA
to ensure use of
appropriate
automation modes

Aircraft Operator's
automation policy/
procedures are
unsuitable or
lacking

Flt Crew are
confronted with
automation
scenarios that are
not covered by SOPs
(especially due
technical faults)

Flt Crew lack
familiarity with the
aircraft type

5 8 Bk AT LR Z I E T (escalation factor control)

R LR AR E IS

UK CAA Template

LT AR HEHREBR R P A e E B b ) EEE BN R AT

PEETREA TR -

TE it -

17
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1. Flt Crew | I

mismanagement of

automated flight

path and/or speed Flt Crew proficiency in || Flitcem
control automation operation to e

and adherence to a

related SOPs auto

Aircraft Operator's [ | |

automation policy/ H

3

procedures are
unsuitable or Aircraft Operator
lacking adopts existing
internationally agreed
best practice policies
in absence of their
own

Aircraft Operator
reviews policy in
accordance with a
continuous
improvement
management system

Bow Tie SpffriAbBREDRAIT

“What happens when the e
hazard is released?”
“What happens when control

| Threat 2 I
L/
Threat 3

“What causes the

hazard to be released?”
“How can control be
lost?”

~‘

NAN\\N\

Flt Crew are
confronted with
automation
scenarios that are
not covered by SOPs
(especially due

tachniral fanlt=)

=N | “What are my o

hazards?”

4

Hazard

Consequence 1

Consequence 2

Consequence 3 I

“How can the event
develop?”

“What are the potential
outcomes?”

18



“How do we prevent the
hazard from being released?”
“How do we keep control?”

Recovery overy

 —
Preparedness || Preparedness

w
Threat Barrier || Threat Barrier
Measure Measure

S - ™ ¥
Threat 3 :—‘ ™| [ Con seg uence
Recovery Recovery

Threat Barrier || Threat Barrier Preparedness || Preparedness
Measure

“How do we limit the o
severity of the event?”
“How do we minimise the

effeCfS?" TCondequence
ecov Recovery !
Preparedfess || Preparedness
Measu Measure

] H.‘ \\_ ; HH ‘Consequence

L]

( Escalation ) -’)

Factor “How might controls fail?”
|~ | “How could their
effectiveness be
undermined?”

<7 Escalation

“‘How do we make Factor

Escalation
sure controls do not || Facter Centrol
fail?”

0

(V) E3KFLTT (Interviewing Skills)

BRI MH T BRIy — AR R A ~ A AL LE N R S IR IAH R A B B E A I
bl ~ BT ST RS -

sEANT M E5E AR TR - 12 PR RERICE T TR (ENEESFIVHES -

Hftr NFTBEFZCE < SERTI T —E% 10 73 8EM s /2B T 2RI NEBLE - W EKE]
B ARt - ARG EM N ERAE

LAY 2 /N HL PP RS T — e % 0 FRAAE T DOESE - AR —(E H 55
—(r FEHEBEE - — B SSE - s d R TR - &9 1 /N DUR R
HRRITEERN "EE -

KHAEMATEIRN T8 ) [ DUES > AEEHBREMEIINEE » AR
HHZ=EAK  BHETE A LRI E o B esHEEEA - BT H
BED MR ENESSN  BREEREEME EISEEZEN » PR E T
fpsEar  BRNEES I RRERE RO EENEN -

(L) ARMS 7% @ EHFEEEESTSE (The ARMS Methodology: Event Risk

Classification)

ARMS & Aviation Risk Management Solutions FV4E%5 @ B —fEs b {EEE

19



W77k o DUEAE ICAO BB M JTA » BTG T R AERRLU
HEEEE - AMRGEEENRINZE SR - BimEaE - 2400
FEERIEE _EAA TSR A S R - LSRR 7 A &4
SRR - HEETSHGS SRR L - RS TRAT T

Event Risk Classification

Y
w
N
3
Database Analysis o
c
0
e
O
=

& Risk Assessment of Safety Issues

Safety Issues

1~ &5t " EFEEEE 3 (Event Risk Classification, ERC) | Fi#s - E{EEET
HHN B B2 EE - WHE R SFEIRETHEE - FERFEE
SR R B E SRR o

Cuestion 2
What was the effectiveness of the remaining | Cuestian 1
bamiers betvween this event and the most If this event had escalated into an
crecible accident scenario? accident outcome, what would have
Efedie  Limited  Mnimel  Noteffecive| |been the most credible outcome? Typical actident scenanos

Loss of contrd, md ar adlison,
Catastrophic | Loss of araraft or muitiple | |uncortraliable fire on beerd, explosions,

@ b Accident | fataiities(3ormore) | [tctal stucural faure of the aroalt,
cdlision with temain
1 or 2 fatdities, mitiple . .
10 21 Mejor Acciderf]  seniousinjures, mair | [+ Wlim"dm‘m
damage to the araaft

Minor Injuries | Minor injunies, minor damage] | Pushback acadent, minor weather
or damage toaircraft damage

Ay evert which could not escalate into
MNoacddent |  MNopotentid damegeor | |anacadent, evenif t may have

outoome injury could oonur operaional conseguences (e.g dversion,
delay, indvwdual sicdoess)
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£ LY Question 1 o1 » EHAIREAEY LA - HATRERVEERE 2T -
SRR A PR A R A RES AR IEET - N s R E/E Question 2 iz
B o PMRAEFTARVERIEE T - B AE (credible) 55 KL ERTES] -

Question 2 FFEFIERHIIZEETENE » ¥THYE Question 1w HHHVERIES - HA
etnfer o N Ry iE R EIRATE: - FrblE/ A — B ER I Bk
SUHZEE TR CLIRF R« AIRRPAL - BB IR EL -

2> MEPPER R EE R E T HAYEEE G LR A R Z 2R (safety issues)-

3~ K& Safety Issue Risk Assessment (SIRA) & iE—20 5 & @l o HEAh -
SIRA 7 A] DUEUR FLAM 22 = SE Ry e s T H - 0 " 3 H# . (Management
of Change) ; HYJE\f&aT A -

(MINIMIZE
PREVENT AVOID RECOVER LOSSES)
Triggering EVENT ACCIDENT OUTCOME
Maintenance error . T

ccident (e.g. mid

Flight ops hazard . air collision)

Hazard on ground . . . v Nﬂvae'ﬁrua?cideni (e
ATC hazard [JJJ] | ox | | Q‘\\ R

b occumence (e.g.
Weather hazard [JJf] |t turbulence bruises)

|" | S Gindesirable™
L/ operational

) - Negligible
1. FREQUENCY 2. EFFECTIVENESS 3. EFFECTIVENESS 4. ACCIDENT
OF TRIGGERING EVENT OF AVOIDANCE OF RECOVERY SEVERITY

BARRIERS BARRIERS
Source: ARMS

4~ 5E[K SIRA Atk - RS sk JE b ~ SREUTEICIR R ~ I8 22

G
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Event Risk Classification (ERC)

2 )

/ All Data
" oamAnayee

-Frequencies — P :afew
= Trend | Ferformance
Database -Iclentrﬁcag:l 21’ Safety Monitoring

Issues

All collected \ Reg i Ste r
safety data
-Categorized Safety .

Investigations

-ERC values Issues

Safety :
— Hazard Issues Safety Issue Risk
Assessments Analysis Scenarios ASSESSIRS Ar.n ont

(+) X bEEZEEH (Culture and Safety Management)

BB EEE TR UE S EE > B T S Ea R - IR EIEY
SALHEYIG A [FHBUE -

b & T RENEEE (TEREEN) BES (EEENFERE) ) BT
@S R EHE R AR ER - Pt Baias (EAJT50) -

AHAskEy S b an E A (E

HESUEE 2T ZNRLE - MR ~ KN - AfE (ethnography) ~ ZHARFE -
BEE L WPERHSHY L ESUE > BT ERB AR LT -

SRR » ATEMERE LA 4 (EHE )

Uncertainty avoidance — ##2 BE #I A THEHEFNVREE

Individualism / Collectivism — {f A\ ¥- 355 A4 & 34 -

Power distance — FERIJRZZETT -

Masculinity / Femininity — {[& A ¥F.CoBit & B4 » DLURCZCHEERE HYRA R -
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HorpeRy pl BT ZEAHBE RS T B\ £ B E DU T IR EETT | - 4RET
b BEEETHSUE 2R EE I E A LR RS RARERGE > sl T HlE
AR S Y EIRS T R DL RS R R 2 -

HEHV 2SR AN - ERFLITHE © B4 2 ER S5 A4 oy - 4Hak
WERE? B TR LR Z S e G e RS EHIE Y &I R H e
sl MEERE? R ERmEN RS Eei&m? S5 a] LUE RHEE
SoetBEfHTeUt -

NIEABREATEAVEFF AT > e fryssei 28 - NitEEAE TeE
NEE (BTMHEEHMEEE A R HE A Rt U SSITIUE) © B
ETER - mIRRET » R ER ISR EA o (HAHEFE - A ESAEE
JB TS, b - FUE TR R T AR ) BT Ry o BHE A E R
FrERT R &R DR AR HEAR TR - FEEENRE - EFERNERER

PR -
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S~ DR OER

K| SERFZZEAE Reason Model ~ SHEL(O) ~ Bow Tie 43#7/£ ~ SOAM 575
AR 4EESRE o jELE model BUTEFIERCABSTTEEER - MR SEETED -
ZRBEAREEL R EBEES AR T -

it

SREINE - FERAME T B N RINZR ~ AN RodfiaR > LUK THEAV  4HELEE -
ACHEERE S - AP ARG MY

pil

® JUSHEARYRME

® REUSENY A RER AL RS

® JEFEARGREAR I > BEERE LA
® skt VTR TAR ) HIRE

"N TN ESEE R T A s A IR - TN — T A DAAERY
ZIRAESE ~ ] DA VEAY TS B IR I EABE » (540 ] DUIRA 22 2 it 3
fE 1 ST HAERAERER - 4SRN ATIRN - AR R EFAY R RS9
FTE > NI E A Y SRS S R A SR AR ikt BE AR 38 4 TR
I T R R N R B T 5B A [RIFS B - B AR N\ RN RS+ EE R YRR -

AFSRERIERR TEH  4EHN - FEAFRZESE G - TRAVER > 59MgH
FHERATS ZOKEE B AT — HAVERIE MU BT om - Tet Ofs SRR - 58 B
aRe2 AT S BETIANY » (BRI ARHIUTE -

R Y N RINZRAVBGE A RS » IR M BRI B A th /2 B H (3

FoIGR B AT N BB L AR A BN R 2 AHR A - ERFSER
BANBZG > DRSS, - WA BRI 2 2 BB TAF -

W
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DAY 1
Monday 27™ November

0830

Arrival & Workshop Registration

0900

Workshop Opening & Welcome

Singapore
Aviation Academy

0915

Session 1
Workshop Introduction & Overview

Brent Hayward
& Rob Lee

1030

Welcome Refreshmenis

1100

Session 2
Aviation Human Factors ~ Past & Present
+ Qrigins of aviation psychology and human factors
+  Military accident rates: World War One
» World War Two - the birth of Human Factors
+ Post-War developments in aviation human factors
+ Human factors in contemporary aviafion
» The role of the human factors specialist in aviation
safety management and investigation
+ When fo obtain specialist human facfors assistance
+ Case siudies demonsirating the application of
HF concepts in aviation

Rob Lee

1230

Lunch

1330

Session 3

Human Factors & Systems Safety ~
Fundamental Concepts

» The SHEL/O Model

» The Reason Model ~ Organisational Accidents
+ Error-tolerant systems

Brent Hayward

1530

Afternoon Refreshment break

1545

Session 4

Practical Application Exercise

» Applicafion of key Human Factors concepts
to a selected aviation case study

Brent Hayward
& Rob Lee

1700

End of Day 1




DAY 2
Tuesday 28" November

. Brent Hayward
0845 Review ~ Key Lessons from Day 1 & Rob Lee
0915 Session 5
Human Performance ~ Capabilities & Limitations Rob Lee
+ Characteristics of human information processing
* Perception
+ Decision making
« QOperational implications — managing mental workload
1030 Morming Refreshment Break
1100 Session 6
Understanding Human Error Brent Hayward
* Principles of Human Error
* FErrors and violations
« Do errors “cause” accidents?
+ Error and violation producing conditions
1230 Lunch
1330 Session 7
Integrated Safety Management Systems (ISMS): Rob Lee
The Central Role of Human Factors
s [ntroduction and background to ISMS
» Human Factors considerations in ISMS elements
s [ISMS Assessment Protocols
1515 Afternoon Refreshment Break
1530 Session 8
Systemic Occurrence Analysis Method (SOAM) Brent Hayward
« Qverview of the key elements of the SOAM applied safety
analysis methodology, based on Reason’s “Swiss Cheese”
model, including Human Involvement, Contextual Conditions,
Organisational and System Factors, and Absent or Failed
Barriers / Controls
1700 End of Day 2




DAY 3
Wednesday 29" November

0845

Review ~ Key Lessons from Day 2

Brent Hayward
& Rob Lee

0915

Session 9

Human Factors & Risk Management

+ Fundamental concepis of risk management

« Bow Tie Analysis ~ a risk management tool

+ Synergy between the Reason Model and the Bow Tie
methodology ~ the role of human factors

s+ Conirol-based safety management

Rob Lee

1030

Morming Refreshment Break

1100

Session 10
Interviewing Skills 1
+ Interviewing Skills ~ Theory

Brent Hayward

1230

Lunch

1330

Session 11
Bow Tie Application & Analysis 1
+« Bow Tie risk analysis in practice
~ How to apply it to real-life events (case study)

Rob Lee

1515

Afternoon Refreshment Break

1530

Session 12
Interviewing Skills 2
* [Interviewing Skills ~ Practice

EBrent Hayward

1700

End of Day 3




DAY 4
Thursday 30" November

0845

Review ~ Key Lessons from Day 3

EBrent Hayward
& Rob Lee

0915

Session 13
The ARMS methodology: Event Risk Classification
+« [niroduction to ARMS Event Risk Classification

Rob Lee

1030

Morning Refreshment Break

1100

Session 14

Culture & Safety Management

« The influence of culture on safety performance

+ National, Organisational and Professional cultures
» Safety Culture perspectives

Brent Hayward

1230

Lunch

1330

Session 15

Bow Tie Application & Analysis 2

* Further exercises in practical application
of the Bow Tie methodology

Rob Lee

1515

Afternoon Refreshment Break

1530

Session 16

Human Factors in Aviation ~ Selected Case Studies

+ Selected contemporary case studies will be used to
caonsolidate understanding and illustrate practical
application of key Human Factors concepts

Rob Lee &
Brent Hayward

1700

End of Day 4




DAY 5
Friday 1* December

0845

Review ~ Key Lessons from Day 4

Brent Hayward
& Rob Lee

0800

Session 17

Briefing: Major Exercise ~ PIRATe

In this major exercise participants will employ the knowledge
and methods covered during the workshop to consolidate
their understanding and application of Human Factors
concepts to enhance aviation safety

Brent Hayward
& Rob Lee

0930

Session 18
Major Exercise commences:
+« Course members work in assigned feams

Group Work

(1030

Moming Refreshment Break)

1045

Session 19
Major Exercise confinues:
+« Course members work in assigned teams

Group Work

1230

Lunch

1300

Session 20
Major Exercise continues...

Group Work

1400

Session 21a
Presentation of Team Reports 1

Teams

1500

Afternoon Refreshment Break

1515

Session 21b
Presentation of Team Reports 2

Teams

1615

Session 22

HF Workshop Summary and Review
« Summary

« Workshop evaluation & feedback

Brent Hayward
& Rob Lee, SAA

1630

Presentation of Participant Certificates

SAA




