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Free City Loop

@Mom - Friday e Monday - Friday, 7am - 7pm
fam=/pm Around every 10 minutes

5 Around every 10 minutes

The City Loop will connect you to key areas of the
CBD, including NewActon, Braddon, the Canberra
Hop on/ S & Centre, ANU and a number of hotels on

hop off S Northbourne Avenue.
service to: C C

This free loop service conveniently travels to the
City Bus Station where you can transfer to another
ACTION bus service taking you to where you want
to go.

) The City Loop is a free service and does not
require a ticket.

Braddon
To find out more visit transport.act.gov.au

Easy Access buses
All City Loop buses are Easy Access and
wheelchair friendly.
Lost property

For lost property enquiries please call 13 17 10.

Contact us

®131710
O transport.act.gov.au

A(]: ‘ ACTION (\) () facebook.com.au/ACTIONBusesACT

\~ () twitter.com/ACTIONBuses

B 3 : 101 Free City Loop /NEE
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BT SR EE A Richard Batt Fy ATSB EEksEaAT > BEAEKEH
A ER V== i AT

e Hl = fi
Richard Batt Australian Transport Safety Bureau
Mal Christie Australian Transport Safety Bureau
Heather Fitzpatrick |Australian Transport Safety Bureau
Melanie Todd Australian Transport Safety Bureau
Christine Hodgson Humanology
Nicole Gray The Ke1l Centre
Michelle Grech Australian Maritime Safety Authority
David Newman Flight Medicine Systems
Rick Sellers Convergent Safety
Matthew Thomas Westwood-Thomas Associates
Mark Wiggins Macquarie University

e EE  © Pacific Suites Canberra
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0830 - 0845
0845 - 0945

1000 - 1100

1115-1215

1300 - 1400
1400 - 1500

1515 - 1615

1630 - 1715

1715-1730
1730

0830 - 0845
0845 - 0945

1000 - 1100

1115 - 1215

1300 - 1400
1400 - 1500

1515 - 1615

1630 - 1715
1715-1730

AR

Welcome and Introduction

Overview of Human Factors
Morning Tea

Overview of Human Factors
Break

Human Factors Case Studies
Lunch

Individual Actions

Perception
Afternoon Tea
Memory
Break

Marine Case Study

Revision

Welcome Drinks,
Pacific Suites Canberra

Quiz
Attention
Morning Tea

Situational Awareness
Break

Decision Making

Lunch

Decision Making

Fatigue

Afternoon Tea

Automated Systems

Break

Human Factors Case Studies

Revision

Richard Batt

Richard Batt

Richard Batt

Melanie Todd
Richard Batt

Richard Batt

Richard Batt
Richard Batt

Richard Batt
Mark Wiggins

Mark Wiggins

Mark Wiggins

Mark Wiggins
Melanie Todd

Mal Christie

Richard Batt
Richard Batt



0830 - 0845 Quiz Richard Batt

0845 - 0945 Communication Mal Christie
Morning Tea

1000 - 1100 Stress Christine Boag-Hodgson
Break

1115-1215 Workload Christine Boag-Hodgson
Lunch

1300 - 1400 Workload Exercise Christine Boag-Hodgson

1400 - 1500 Team Resource Management Matthew Thomas
Afternoon Tea

1515 - 1615 Investigating Safety Management Heather Fitzpatrick
Systems
Break

1630 - 1715 Aviation Case Study Richard Batt

1715-1730 Revision Richard Batt

1900 for 1930 Course Dinner, Pacific Suites Canberra,
Smart Casual Dress

0830 - 0845 Quiz Richard Batt

0845 - 0945 Human Factors in the Maritime Michelle Grech
Morning Tea

1000 - 1100 Human Factors Case Studies Richard Batt
Break

1115-1215 Ergonomics Nicole Gray
Lunch

1300 - 1400 Alarms and Responses Nicole Gray

1400 - 1515 Safety Culture Rick Sellers
Afternoon Tea

1530 - 1700 Medical and Environmental Conditions David Newman

1700 - 1715 Revision Richard Batt

-10 -



Friday 28 October 2016

0830 - 0845 Quiz Richard Batt

0845 - 0945 Investigating Human Factors Richard Batt
Morning Tea

1000 - 1100 Human Factors Case Studies Richard Batt
Break

1115 - 1215 Human Factors Case Studies Richard Batt
Lunch

1315 - 1415 Safety in Action Rick Sellers

1415 - 1515 Rail Case Study Richard Batt

1515 - 1530 Presentation of Course Certificates

1545 - 1700 ATSB Lab Tour (optional)

-11 -
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S
SIATHGREE SRR E ATSB Fb » 52 R 4 & i A R R B B
fir > il - BNERE (Department of Defense ) ~ SEMERMTF (Civil
Aviation Safety Authority )~ BEMEEZ2H(Civil Maritime Safety
Authority ) /BHBHE2% %45 (Royal Australian Navy Maritime Safety
Bureau) ~ JEE[HEEY (Department of Defense » Navy) ~ EFFHZE
H2EE0 (Royal Aero Club) ~ BNAZZ (Qantas Airways) ~ fEEBUN
frize (Jetstar Airways )~ ZEEBNATZE (Virgin Australia) ~ B
A58 (Metro Train Melbourne ) ~ &HPEREEMTZE (Air New Zealand ) ~
MPEEEACHEE (New Zealand Transport Agency) ~ 4ol 2 i S50 5
BT ZFHFE® (New Zealand Transport Accident Investigation
Commission) % o SHHMEH 2K B HAMEATHEREL AL - FRAE /ML &
¥rinsmizE (Singapore Airlines) ~ 5EERIZE (Nauru Airlines) ~
FEEE R RKOEEMZZ (Jetstar Pacific Airways) ~ ZXEZ 2 HEE
(Safety investigation authority » finland) - ZJ0$ AT ZEE
(Civil Aviation Authority ° Bangladesh) ~ ElEEIZ EnZ &8

(Indonesian National Transportation Safety Commission) & -

antdt 32 U5

212 -



Australian Government

* Australian Transport Safety Bureau

Human Factors for Transport Safety Investigators

October 2016
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B/ 4Ah ] E. Edward 2 fig iy SHELL #5=X (& 5) - SHELL %
e ARt e Ad A B AR N BLihs G R BRse =~ ] 1 Bl (% > S
LLG3 M7 AT RRE > DABR g 75 28 - SHELL B XAy AR ELAH R K B IR 4
& TS E

S (Software) #KHE

H (Hardware ) BHEE

E (Environment ) FRi

L (Liveware) A

SHELL Model f&PAANFsH0 » $RETABLA Z [ ~ ABads 2 ] ~ A Bilhs
fia 2 fi] ~ DL NBLERES 7 [RIHY A BhRf A » &Rk Z a4 R - 2
AN OECS - BIARTRESE AR SR -
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SHELL model

+ Software !
* Hardware s i:
* Environment Dl‘b\—‘@

m i

-

—
Qs

* Liveware

e e
—

5 : SHELL Model

Y ATSB 2KES - N RINREHEBINZR B2 03 - BNHE 5 B A5
WEHZE > [ LArA#HEE A S #OEREZ NN - EIE B
T NN R B H RN A -

afam AN R NZRE TR - Nyt d R 0E o B A AR M A R Y
— oy HEPRNE A AR ERA A - AR BT A &4 E
" o BN TZHRAVACR (2 A A] AR YR REIRSC T 3% ~ Bk
ST > FTLA R eI PR -

BRI R ETERISERRAT Ry > INET R AL A I H AR - IR AE
WAERPGE ~ BRI ~ R&ElEsA IR - TSt e - A EENA
P E ~ MFRITREESRRE S - BB RUR A - EHAIE S

BEN SRR ~ SRESNUE SR T Ry - IHEEEST ~ B AR ~ A
BT ~ NiFRUEls ~ TIFREs - MEE SR EFE RS E T
R Bilan - RAE IS ~ BENHTERER - RSOHEAREE

“{}

BT — SRR E n LI B A SEER - ML ER (latent
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failures) EA Magat - 4H&% - FIIGR ~ SEETTERERIFERSES - HE
EHEATEHBRAYER - BRI E SRR -

e TR EA R A Rt ki — B2k > B

L. ARk Rttt - HEEE A RHRIIRERE A - 2B
fELE - (LRI St S S AERE

2. &S E HESWIRMEE N SEPAEEB TR EGL - HEHE
AR (B F Y A A RE & S8 L oA -

3. R EFRIFERERE S THIAES - A ST R 3%
Afik o BEEREMREEGRER - BN ZREH S

4. PR ERGERTIE SR - Fonth =50y - BRNEE - (HFEE
RS ~ BRMEE DI RHUL o A RErREEA S 4505 -

5. MR E S HVSERAN 0 B ALY EER A - HEE R sESUEH
[FIHY - §EREVERERFIA FM SRR ©

BT AT RIZE N Ry it R A 2 2 i B AIERE » T2 aH A ERD - BE2R
ARESEE ANRYAVE - (B3P A DASSGE TAEAYERET - INEEGREEE (error
management ) 7 & ANZREAVE L) » FiEBUZLE RIS RTTR Z %
R Z LR VB S: (error reduction) o B HEFHRER LG HFEEH]
{ELIHNHEES Cerror containment ) iR B H gt /2t ARV AR -
TERRAEE AT - A AE A SRR O S8 AL AR BLS p SR i R B -

51 BRT B BB > feshit h BE Dl N IOUMHEIRY g ER - 2
[FFEE - 8 Tl EFHEZEEN- AR b - EHEsE T =
B EERAG » K TR TR B et - VRIS IE

-16 -

auy



AL e E AR B TR st -

el A IE SR B R Ee e R O% AT DASRE - (EFY & TR AR A
JILARRET - BECAITESEERER B LS ~ THAGEEE - Az B |
PERAT REIAER > MR ESUEA AT AZHIE - AFEAIEE
LA AR RS IR FREPTAE > V2R A IESUE - BT AR Al R 2 4
T8 o BEPR ARSI RSE a0l 2/l DK H 7% - i s %
B NRHUR °

TN AR (systemic problem) » ZNERAHE R KA Fsbit
Ko AHRARBARESEEIR - WIS AT TEESE  AEAN R iEm
LV EN S - RTTEIS E PN S ST N i 3 (VNI E S (PN S
FBERIGE  BERATRER I E AR - FEZ ST 2B WIE RN E (causal
factors) » HHEIFSS TTBGEEIRITEEHERA EIRA A Z i -

FEE#EGR (The Swiss Cheese Model ) » A& 6 © {5 HH TR S BUHEFE AL
Fd% James Reason fedtt > LB EmRFEHEEENF N > RS2
B NEEERDTERH SR - FEFREE AR —HE
&) o e E]_ERVR ARG IRET RS AR - BEIRE SR
> ARETFIIERZEZ A LR - 527 EEHYFE IR 88 - 1]
BEEHB -RREEFERRE  IFoRERHYEA - DU AT - F(E
HREIHsE U B RS > HE R IRERAsE NS E sl R - EERR
ERAT  BHUL NG - NI - R SR (R SHEE A HIDIRE
TRFEPGIEAER - SREPHIIRY - i B AR E - [t AT 2
EHE G - AT B e H R R U S AR
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Australian Transport Safety Bureau

The Swiss cheese model (Reason)

Some holes due
to active failures

Hazards

Other holes due to
latent conditions

Losses (resident ‘pathogens’)

AVIATION | MARINE | RAIL www.atsb.gov.au

6 : FEFEIH R

NSRS
—IERIYFERR > BRIG IR AT THE RN RIS > A0l 7

T+E+1

Australian Transport Safety Bureau

CFIT accident Sressires
Fatigue _ /
™ \ i

\ Poor design of
approach plate

CFIT
Inadequate TOD briefing

AVIATION | MARINE | RAIL www.atsb.gov.au

SR e N T Tt O e

o
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BNE 27 2 RE AR
£ ATSB FFHE TR T - S hEbREIEM (events) SR
(conditions) AUfZZ4:AZE (safety factors) e HAAJEERR » RAHE
LRGN - REE IS R T AT REM: > SR SR AR R
B - EAAER ER S AN LB - WA IR IR
o (EEARREAY S AT DI R S50 - FLE SRR MR AL R e YRR T 2 A T
Ragd > Wl BT o B9 E A % - AR %
2fER (individual actions) MMIZESAS ~ REEBHYRE EMF
(occurrence events) » ALE{ENLEGHEAVEHEBERE - A2 2R
fEEFE— RN HS YA AEPENERE - WA RR R ek E
> B EIREE -~ BB B0 S BiRi: - WS E
(organizational influences) - EmEFZEH] (risk controls)~ 5
HE N2 FEMEE (local conditions) o MR ZEREAIREEIE
SR A QIS Ry fieple A& (cont ributing safety factor)e

ATSB sR& i 2 HEARIE - 2008 8 - sHEt Ry R AR - Bsp B R
BRI LI T EESYR e - FIGER R E TS - TR
BE - EAME R Rotias B MERERIR - B0 —RIENMF REdiastiaEss
A i 1] A PRERERT > 20 REA Z (B8 1R b 2 A I L B B SRy
&4 E IOV R BRI E R R e i - BEER g A
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Risk Controls
{Recovery)

Organisational
Influences

Individual
Actions

Local
Conditions

Goals
Technical
Events

YVvYy

1YYV

[l 8

ATSB

(—)

© ATSB S FH 2 53 pisisd

BB NS R

{EAfER (individual actions) FFGHFHESEM: (technical
events)
A B J5tE 58— SR E AB AL RIIMET Ry BN L ERE -
AR e b A A Rl R (8N Z AN 2R Ry B E B L5
(active failures) e ATSB i o (i FHHEHIZ0HEE - (RS
A8 AME Ry » 2N A R/RRFHENEARFA 5z
BHEPEfEE  EHHIER - sGTEUGHEA R » sESEMESL
E N O FUNE R 8 b Sl = I E ERS TN e N s & =11
AR [EIRESR A ERHE A Z A2 R B RS
RARAZE -

RSB LR RS A S | R GEBI R EE > AEE2HEH
B R EAZ AL 2lE Ry BN T ENER - S AR H
THEAE A MERE - FeffrtERTE (technical problems) BEEEL »
e E RN Ry R fia e B Ry 2 =N - AR IR R Rl 1 55

-20 -



(technical failure) BBl (technical malfunction) e
Rt T R T R AR D e 4 B BT T B E RN R £
RIS A R RS BL A SR RN 2 R IR AR R B2l 52
2 WNiEFAE S TEiE T > Rl E g telEh T A EER
HHER AP T s 25 -

() fEElEM: (local conditions )
TEESEHCE T - T H g amr 248 AME R M R HREZ

IFZEERER /R - BN L RERER - AEF s EREN4H S5 2 R
b Bt - A RAE R AR R EEE (local hazards)
el (local threats ) {5 FEEb bR 2 AAER R S 14 - ATSB
TE R A 8 /R R s T

@ ANRZ (personal factors) e

HIE% - Rt - 48E% (knowledge ~ skills ~ experience) °
TAEFK (task demands) e

&% (social environment) e

TAES IR (workspace environment ) °

PrEEREE (physical environment ) e

KEMEE (weather conditions) °

(=) EEZEERS] (risk controls)
TR4HEREEA Z bR 2 E R DL 4 R CRAs (I ~ 1% ~ S R
B2 o B TRV B E v R e M 2 e e P2 B AR
JE\ e Ze Rl mT5 1 E R E R TS 2 e - i RIE (defenses) B¢
FRfE (barriers) > ATSB FEHFE AR chie a2 B AR 7
R
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Beffi (equipment)

S/ ELRE4ERE (facilities / infrastructure) e
T2 (procedures) °

A%k Kt (training and assessment) e

ANEEH (people management ) °

JE BT B 2N 2B 440 (Safety Management System °
SMS) > EFEA] Ty R T

THP#2EH] (preventive controls) FHEURFA RAYEEBIRA: ~ (EA
AR BB 2 ATREME R R Ry )N HNE BT ER
Fe ~ SlISR ~ (EDER R e takat = -

{&JFTZER] (recovery controls. ) FHRAMEMING R RAT ~ (8 ALE
Ry R R 2N Eay/ ) - RN RIEIE S 240 (Ground
Proximity Warning System » GPWS) ~ 2% HhAg i %2 B[ 48 £ 40

(Traffic Alert and Collision Avoidance System * TCAS) %§ -

(VU)  4H&%52%Z (organizational influences)
T & m B E P E A S 2 R B2 AR N BB R R
SHERS MBS EE R -
LR (safety management processes) e

4HERHEME (organizational characteristics) e

LB IS EE (regulatory influences ) ©

TES BB R GR A TP (H ] ATSB BHGR &R HEEER 1
B A B R E B TS B ATE R BB AR ek
ZENE > MEEBEEF RABNALEER - 2B &R
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A Z e TR -

R AN SRR RIGINGR > A2 (50 L H S AR - et
ez ENZR T BEANFINIERE - $10L ATSB 88 Rt ATl (e % 2
RZR I SEHEA [EIPR g ity - DR R G b S S AR ARy H Y - £
AL HEIEEGEEE N SR e R £ NZ - JILAERE - i
FRRF SR SR RISE R LA -

{55 ATSB St &R A sl & Aty - AR AIRE (LRlE 9 FroR
HY 5 (B 53 ArPe e - A BRNTT = - AKHHIEE 5 (RS T pE 5 P
JEAER 2 Z =N - i ITEAES S E T 2 FRE > SRl T i 2
IEHTE > DURHAERE 2 2 NER - L MRESIE AT

A2 ] DA 8 B AR A0SR 7

(What event best describe the occurrence?)
ARLLAE A Ry &g e s el 2

(What individual actions increased safety risk?)

ARG Jsr BB (e T RE & 52 BEE A MF Ry BB fla R 2

(What aspects of the local environment may have influenced
the individual actions/technical problems?)

FEIRERE T AL A o T e &R D R S AR R T RE 1 B
ERRE?

(What could have been in place at the operational level to
reduce the likelihood or severity of problems?)

AL e bz E i m T ARG (- TR % AR 7

(What could have been in place to prevent problems with the

risk control?)

-23-



How?

What?

regulatory change management organisational design

surveillance o isati | Infl internal auditi
nternal a
hazard identification Al qna ntra‘frs:s')%ggds : : s
management skills analysis regulations

rosters crew pairing _ , recurrent training
emergency procedures  Rjgk Controls ]wdeslgncm‘ ¢

warnings / alarms initial training  equipment design  supervision

health oioag "9MN9  visual abilty ©XPeMeNCe  aiconol /drugs

noise = Local Conditions stess

knowledge - 0U° distractions Peer Pressure RESrRaisonal

weather conflicts

perceptual error slj
lapse P routine violation

sabotage Individual Actions knowledge-based
rule-based mistake  lack of precision mistake

breakdown of separation  unstable approach VFR into IMC

CFIT Occurrence Events birdstrike
engine failure wirestrike  turbulence encounter Unway incursion

9 * ATSB FHE A E Tifi £ 5 &k

N BN ZFHERIIREE T

1. EERERSFRRARE N BRNERRE

2. HAEANBEMAIARBRNREE S - HERRE R EEHEERE
3. HEAEZHARRNZEGR

4. RAFHIRR T B AR B R RE T

5. (EEHVHERRRITA

6.  EENFRZEMHEE S

7. BUANBRZRIFRGHEE

8.  FRIZBLEFEHUERE

1
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(—)

(=)

ANRRERERRHE
204 (perception)
PLHEIEEH ANEE ~ 228 - KEEERRE > K8V E

B2t& MR EN A EE1TE) > I ERBIA R - G R AR -

B - 15 gE S e S R BB /K SP4R ~ T2 EL SRR R 2 (i EL R
> ZYBGREENEIE ~ J71R R oy BT B AR - AETRATh R
IEREREREE R B EARE I T 228 (e A AL SRR T S
FELA o PINSEIFEFEE (black hole illusion) - HIZEIR S FHE

(runway slope illusion) DA ZEJERUE (poggendorf illusion)

Vv

sCTE /7 (memory)
NFEMECB 0] oy B RAHIECIE (sensory store )~ FHHAEEHE (short

term memory) MEHAZCIE (long term memory) — KJH :
RARIECIR A NERE S FERHYER > BL R B R RS
B FEREEER AR - BE AR EIFFEE 0.5
1 FEEIERAI2 2 8F -

FEFAECIE SO Ry TAFECHE - AT EIRraCIRRR =R - (HERIEE AT
R R P TR B RS B — B T BIRTE -
BN EERE - DEFE R KRR 5~9 (H¥7T -

RUECEEAME SRR "R A G > NERE A DU ECIl R
Hill - —EFEMNA T BEFM (procedural ) ~ FFEME
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(semantic) KB (episodic) =8 o f2 P45 EEAI%I
s ST MR RIS TSRy TR - ST
RIS R EBAYECHE -

(=) J¥E7JJ (attention)
ARNAER R - I EERRAIThEE BEASH S — R —FE T
TR 4ERFEZ I8 /T ) (The capacity to maintain some level
of alertness during the activities of the day 1s a primary
aspect of perceptual functioning. ) JEE I GHEEEJELT
TR BT HBE AT AR WA AT T TE RS - fTE A\ B S [E
SRR > SATASAE TR ENSE) (arousal ) BUEERTEES)

(stress) > AlEEIRA LIERCREEET] -

(M) ARMEEE (situational awareness)

ARIVE B R 4E g 25 PR AR 3 AR VB - WERAEIR L B A
IERERREA] - IS E ML R G - THIIRF S A E R - FDLY
RRFBERNMEENRE - AE LAl L& 75 Kl A
(perception) ~ Efi# (comprehension) P FEM (projection)
={E - = ARS8 R R AT RE B L0 B8 (macho
attitude) H#CEZEER T{F& (task underload or overload) »
AHEENE (uncertainty) ~ #EEEMERS (frustration and anger) ~ %
S8R )] (fatigue and stress) 55 o JRITEE A EAVRE EIEIK
b ~ NEEHER - SRR o] RS RE s - $ERE A
RCHRE HAR -

(fL)  FRRNE (
H & A4S — R R IRAY SRR - (RSN E b SR R PR 1
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JU N EE RS MRS E RN B IEARE 5 R AR
A mzE - ARIM&ERE - T - SHEE RSB - &R 5ERR
RAVHIE - B RS IEREM RS > F R a7y
L E > i ERR IR ) - B AR b - B AR
BEFVESL A

TRAT BIREBHTIRAT(E B E R B A BAR R ERE /- SRS R A
iy 5T A FESS B T RSR ) AR - JEfE TR I TRATIAR RIRIT B H
o~ R ~ TRATERBE RORAT (RS 2588 > oA PR mT e IR B4
FESRIS YIRS - DR P A (it IEREEE Ko i 2 S © NTSB Z
Fefsth T RIT BRI E R EER R > ARG
1T B b ~ R B R NEEE N ZRAVE DL | BT
ZEHTRR - BRI T R -

it

W e
a1

(73) K% (fatigue)
FEEE T4y By E B MR 25 (physical fatigue )~ OB (mental

fatigue) RIBF4EMERSS (emotional fatigue) o EEFEERMT4H 4
(ICAO) /IEIREMiZe it (1ATA) BPEAER R © (B OMEE
B FRIARE TIR(RAY—TEIREE © 55 il e 2k B HRRHR A fe ~ Ik
HE ~ A= BRI ESA AL AR OB B AR B AT S - IERORATAE BFE (K
L PR RS B B E i EA AR RIS HIRE ST -

R S5 NRINAETS - B0 © RakoR S EEaR ~ R
FHETFECENE - RINIEIRREEE - DUREEY) ~ B - EfE e IR
SEINZRFTIERL © R 57 HYREE ] DLAE e A A E ~ RS HYIREH ~
HERFIRFTH] ~ AR BHIF SIS ~ B0 REEFRE - HVEBERA
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RIIEE R - B ~ BZ - LB - fOESEE - 015N - T
HRA TR - WO ELHE E > (EAFEL - B - FH TR
SRR -

RS EE MY R EEE BRI - HIETEI S ERE T TR
99 - FUHECTEEEE ~ HELIOREFSEE « S8R fe] HIT ~ AR R N 22
EIERIBESTEE ~ LEEAL ~ BBk ~ JRiEaRpe Il - 2252
EAREATRE ST T ~ BURINRERR(RSE - ¥R STHY T AR PREFAR Y
AR ~ T e HVEE UKy ~ R SRR 5 RS B 2 BIORPA /N
OE I BRRAY TR BEEY) S - AR SR TE(E It & % ~ S s bt »
AL - Bo¥ LI e Uss -

Ate TR T (DR R 255 T A R SR

1. 2008 49 H 18 H » —Z2 B717 IR R RS EEI AR SS - B
B FIETA R ] IR R R -

2. 2010 £ 4 H 3 H > WNRENEALE 38 /N R BRI/ INEF T3
R -

3. 1999 F 8 A 18 H - #E N B{ESAT 5 R ERDIR 20 /N
FYREHE - s A R PP SRR RIOK SEAHTE -

&M 55 S PR 445 (Fatigue Risk Management Systems
FRMS) » DAFFEAVRE A E BB 25 BRI 2 = R 2R - SKEEOR LA
N B TR R = I E B LB TIERE ] - WEF ARG E
firizz e g B S ARYELEIT (L - Bl & EE N FEORIRATAH
B — g SRR 25 BT BRI RO 25 2 ARSI EL - (EAH B AR
&H BTRVER F SEh BN RS e RS -
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(t)  TAEET (workload)
TAF ST HIRERE ] o3 B AR B SO L PR R AE » 554 Me AR R SRR T

R > RAB TIFREGEE - DLEARERT M A RH]R EH5HE 4
{E LA - M LAFEREESEE - A8 EaT il & e ~ LpkEL -
R o 2 P R AL B AN A SRS S ST B R AR H T
fiti > A & A& —(E T AEAN S — B L AF > 43 B LAFAIEF
TAERFHIIEN > R EERIWIE I SE R, - R LAFSe pAEE R 2=
Al RKETR TIENSE RS TEE -

TAFAEELUEE B  RESKEEGEEAHRE BRI
N TEGEEH - IR TIERSE - ’HER TR B E E R
A BT/ R EEISE » RA BN LIERes et - sRE T E
REHLETFREFER - #ATAR2 AL i -

(V) H#{k (automation)
2l HEh b DA B N EE R R Bl e 2 Wy H 1Y - HENE R LR R

TAEREJTEREERE ~ EE N DAY B B 55 ~ f2 s IR ~ Jek/b
ANRHRT > HEs R E B AT ARHVETI - 2810 » FE& HEh{EAY
REMEH - AlES 7 —8 AT 8 ERIRRE > S5 IE N SRR
RERREUHR ~ W IHRIE AN B R dmb A EA B B e DAY EOR - B H
B EATHIAEBIAATE  Z iR ~ 2 0iRA] - A SE A&
FEARFEEC A T S TN RS 34 MRS -

H b & &iReFate B H & R E AV BB REASE e EHS - A
= (EHAE AN HE SR ACEIE 5 #h{LER0E - Pl - B hnfE
BB RSN ER DT BOKEAE B AT E B {E &S T
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BERHIREN IS » IR R A A 5 B R IR S
EAEERAE H B ARSUIRE R B R Z &R

FEfTZE S P B A H B #b A4 - BRIk ARV E
Al SRRV RS ER - BB S IR RS - R AL
FE R TR Z U S F 2 4 ~ R ~ &R HITRITHR(E - S
U RHROREE AR > Rl R T E B R BT 2 A R 40
FERAIET (mixed-mode ) FRITHAFZERS > TRIKILIE =28 HEITRIT
PEf > IRER A R - A RFHRIT R ¥R TR ~ R
ERACHIAE 5] R BN T IRRE A ARE - 1B R B 5 o WHER A2 T A
2 BRI -

fEZUESE (mode awareness ) EFEHRIFE B e SR1E - IRIE L0
BT S8 A 2 IRRRERA L - MR S SRV R - A e U=
B AR AR - RS SEE R B ER A
TEZSBAE IEAE TR A N (R B R AR R ek U]
FIEMERITTE) - SRS RS A SR A L Bshst -

RIBIITE R 4at - TRITEHCE T RERMa NS AR > 3128 E
AR - NILEATSSEBF N ZEE £ RS iE T ARBRERILIE
INHIEEBVIHEREE - Ry E RS EEE T e
Hey 5B EIRITEIIGR - WTe R R ZHYEH EI{EA FEIH (automation
surprise) SEQI > RBLHERT 2 TS B 3 B b R4l A
s A 2R BAE T BN RS DIRE BRG] » THREHABUR
FTARAVE R B AGRHIFEEN 05 -
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(Ju)  AKHIFEEE (ergonomics)
ANHATREE (FETE - AT - ABIRE - ABRTE)
e PIEEAY TARR SR - S ge AMIsEs - BREEHIAH L/ A R
HEHES - (a2l o A R O E Ry
ZF(R TR AAREROR ~ 2 A0Er 8 H Ay —FIRER -
ANANTREEZ DA Rl - WEFEnh ~ 48 ~ BA ~ 825~ BisPEFinH)
Fy 7 (B ] -

seat TAEME e ABHIE (anthropometry) BffA @ SEIARSE
BIREJTHUMGPR - €8 FR PR A By P RO AR B AR (& 10) -
fEneaT B ZE M M ICE SR st W/E S R BITRATIAH R HUAS
T~ EhiE ~ RAaREmRE ARRNZR - MEFEABENE - hEFE
OERNZER > EEN ETHET TR Rt SRR S
A R B VR AT « Bed% B LA TR A s I s i P AR A
s THYSESR

10 + TAEBEZ TAFE
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(1)

(+

B (stress)

BRI e N AR B s B pE B H AR eV ERE - fE RS NEA TE
SEER G o Wb & R A ZE SRR E A AR B IR Y AE 7 2 [ 3R
AEREN - NG RZEIBE ST - BEJTH] 53 BefEl ABETT (personal
stress ) TYFBEEST (job stress) J/EHHERS] (physical stress) e
{E N JBETTA AT RE AR B MEAAED ~ JELAF ~ REE - TIFEES 25
A HEEEBIEZE - TIFEM - AFEHERE - ARO8% - 4
BB ARRA ¢ R R WE

HFGEEE ) N &H R EE (freeze) ~ ZEBE (flight) DU
(fight) FE=FENIE - RZBJENIER © LHSE
(psychological reaction) WIEERKEHERE & AHE
(physical reaction) #IFEEE ~ 2£IRSE 5 17 & (behavioral
reaction) WERFEIY) ~ MRS ~ #lAASE -

BEJTE ANRIEHIT ~ BEfETT ~ FIERTT ~ S8R107 ~ AR B RAE T K AT
RIFFEEFRAEE > ENPENGERBM > InE R
FIRETT - M BT BRI E R IR - R E
PR ARRIR - ZRIMER Tt n] B R - S HIER I G S RIR > (EA
HTT RS a e T Bl 5T -

—) HEABRZEFALE (human factors in maritime)

RFAN AR Z RN EATEAR > TEcE A m] TR JE R -
M2 Bl B R - R ETEEABREIR Ao
B ibfnscs RS s - IRRERIRERE - A EESE - (HEE
A A R EE -
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BB EHAHET T BEMERER (Maritime Casualty

Investigation Code), ELFA 2010 4£ 1 A 1 HAR » SEIIE

MY SR A DU R A » SOBR FRE S B A R (e 55

i S FEARARRERUE - SRS U IR I A R R
SRR EEE MRS SRR -

Hl‘

EEESEF A RE 250 BB EARA  BEL SN HEE
—E L MRYMESREE - B E R e/ EOR - EITHE %
EERTE]  REAUETTAI ST B B Ll BB EHE
EMFOGELEBINEFR AR  ER AR B L
IR TR E T IBFERRIRIN - 5 DABI 6 25 B EURIHEERS
B o HEMHE S EE A L 2 BOREAN - R EE RS A Ayn]
° RS E B HBE L 2R PUATKER > ARG
eI TH RS - s LRIV A N BV HZEGNIR > A1 HLTETHEE
Mg TR ESERE i R B - Bt e B e Ree
EHHEE - R R rR N dnf E 2 = HAR -

(+=) EF&EFEEH (team resource management )
EFEIREH 2 ER R MR A HER - BIERTA A
BN ~ 8Bt AR DUERCE 2 A SR - P HHE
ZFIFETE (Crew Resource Management » CRM) $f@iE » 3RFZH1)
SHERIEE M 2 EEIEG - ERBlgi B (Threat and Error
Management » TEM) - ZCEaNfa[3fasiai sy ~ sPfh e - BBHHRL - T
HERR - p LAEEE -  BANGEETE ET42#A > (Nornal
Operations Safety Survey > NOSS) ~ 43 ¥ fEZ 2% (Line
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Operations Safety Audit » LOSA) ~ $#iE4H 2 &JFETE (Rail Crew

Resource Management ) 5

(+=) 7 (communication)

FEITHREE R A AR - BT ARRRA (R ~ 0= 0E ~ ST m TR
AT RS~ SERER T RO E R E © B LA e Ay
A RRE L o AR T A b (o P AR i SR B R AR SR AR DSBS - 4
AR Bk AR T DIBELE - S HERS B A IEREME ~ ke i E
AT - SRR ~ GERFEREAEAEE A SR SR
% - SRR RIS ) S I E AN BRI & - ERRREA
% MEREER, - FAREREEEN SR - SRR EHESH
F= - AR AR R O S AT SRR K
= SRS -

e i B A HE B E (Trans-Cockpit Authority
Gradient » TAG ) - BEHYEEE P ok B H B8 (autocratic
cockpit ) RS MR R ET2E  R(E4LEan RS - (B2t Kl
FAR S EMEE RS  (EERERIIEE  SBE A REEMAE
REFRRE - PRSP R E U ERE A8 (laissez fare cockpit)
SRR N FEE R - A 55 HEFRE - RS EAE - KAk
S8R (reversed authority gradient) FEBAEIERLEIEEENERE
tR > BBHEH D HA B REEEN N EEEME - HER
FESIRE I AV A [FE R B (synergistic cockpit) > EHF
PATRATIAH BFET#E A ~ BEVSHIFT A 4H ARy 2 Bl B 1T Bk 1

(+r) =EBRKE (alarms and responses)
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[ Ry N BRE R R - & HE T (E R ERVENE » SRS
—XEHIRFTE] > A SRR Ry IR R ] B (IR ] AR AR -

2 Jgies ] = IR ERRs ] + B (IR ]

(responses time=reaction time-+movement time)

RIS R PR B BV B JRUERF 1 49 B 150 2= 200 (i) {ERERIZH T
2 SRERRE - BAENUE - THIHBE - B OA TR EED
Tl MANE - B ER I RIEAENERY T R ~ EEREDL R BT FHIRE
FEZRARA - SER S B2 AV BN {F IERE IR R & 52 21 S FERF R ~ Bl EAY
Y ENS G NI =Trir:= =

o

¥ BUERMEERRS B2 (warning) BAKHIRRSH ARSI
NS B R, - o7 (alerts) HUESHRIEH AR5
5 BHREARGER » B R BB AT -

BN - R RS GG T UREEEYR - DE
BIRFEAE 2 HE T ~ M IEHIRDL ~ BRI R R & b A
I EHEETIRFF - A DR AR MARCREVEREIE
R RET A S FEU » JBFITT A I AHR 2R > o] LU R B R U Y
[l - EBHRE AP RSB ER T BRI U RS R IE R
AYEER -

(+7) &3k (safety culture)
LA =@
1. AFs% (observable artifacts)
BFEEE - RE - 16 - RRBBUEAITES - W & HER
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Hri ~ AR~ FRAREAEE HUSEHFRBR K - w] LA HIZEA]
A G -

2. fE{E (value)
KM ~ MM E A > TEAMAVETEERE - bt
FAMPTEZRHIRE - UL~ (E{E ~ REEERIRRS -

3. EATBIEMERE: (basic underlying assumptions)
PR E MR R AR > T DURRRE LA MR8 B AT 28
BB ER BRI (R - EORE APIRTEEAT ~ B2 ~ 175

SfEfEl (Edgar H. Schein) EREHHESUERVERE + —(HEH:
B8 A v IR NEN M B N B 5 TR - TS I e S e HH AR B A R
% 5 B ERE R B2 » 0Ll SR 1 e B & R R
B BB MR BEEGEH R A - LR EEES >
bR R —EE AT RIVREE Al RSB R ANLHIAE
B ERIE(LRAVER - BERAVER » REAEREEA B RAELE
EABE AT » BT REESEEAIDL -

HAR 2SI BHE AT 21T R AR RHIRZ 2 TiE A
LT Ry E A EAHERA 2 2 - B P g B AR Y SR A AR
TR > ST AP E AR A R ET > (HAH AR E AL 3R T
SEB IS > BN PEEAVA UL - EEEA e SR
B EEERECH EREEREN L 2 HEN s UL - B
JREL i E ] DUB(RSE LSBT SR MG RS

o BRI E BB IEN - A LR E A% B4
o RS A B B et -
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114

4_d

et B E N R RSB 2T R 392
EoraasstERF e 2SR JTE > B0 S EEGRHE ~ feilid s
ERZECHE ~ FETHERNE ~ I SUERE T IE N - ZaiEsdT
IRSLER[EIIE ~ $HRE N RT3

(+7%) BERIEEFEMF (nedical and environmental conditions)
EEHERE T BENERIGIRE A e O 8 SR B
s MHRE - TEFIRE SRR AT S R - 1 B Al DATHER S Ok e+
T ERE - FERRTRE RSP A THRE R - (a0 © 4H BB IRACE: - 35

AR B RIREEE - SRR ER RORTEES -

PRAE T ER R (E S RERY SRR A 2 BRI E 2SR BE(incapaci tation)
HEEEAHRERY PTRE RN ol ~ OB ~ B ~ (R ~ B S
A~ BYIHEE B0 -~ BUR RS HRRES - BRI REAY AT RE
JFAAT - #h5 (hypoxia) ~ 8 G JI&EE « ZUETT (thermal stress)

s
=5 °

HREEETE S BRtH ARG = e R R IS > LS IRTREETIR(S - S8ER
B - =TS BAR BRI (H22 SR T A B - BREE DR A
MAS I ~ FRHIETTT ~ B HEFRETT ~ BERHIECIE - SUERF ]
SR EEREIR 23REEESEEHIENS LA 8 R EEH
W 2 8 RN MR E DT ~ TE0EIE ~ Bl
st (FNREME H3RR AR ES > < REEREER
) BEHRSE o 75 40000 IRAY S22 PR EARBRMEE - 15 &
30 FheH Bt & AR EHRAE - oA T REIERSE L -
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G JIFTE SR AT S AR TORITHVER B 5 - 88 G IR
KA - EEASERI - IR (grey out) ~ B4R (black out) ~ A
BEERE  WEE 4.56 £ 5. 56 EIEHIgAE A E ek - 58
10 2 15 PO R RN e (R ik B A A R SOR R Bk ) BEAE 15 TR
EEN S EHE R B B CRE -

&
=

MEEECR R EE A EL N ZERERE EROAS N IE R AR
i 10%HF > Bl B HeiT R AR E - BVEEAFNA © iR
K~ HBFEERRERS « KITHEA e - BNESFTEA S EAIG (15
Bl = HETRE TR -

HPA_E ] B B2 R IR S R S A Y SR MR R

(1) Z2EHEZHMHAAE (investigating safety management

system)
LAREBELGHERE > A T B s BV HSE R - 17
SRS - SLBURAIRE T W A Fl e at s - BRI - FIISR
T~ TIEF - TEE TR EE S E EE - L2 BT
FHEW L e - WSS - Feixacss - Ebaar il
MHEAFI &40 BERAL 2EE AR - fll SR ETHI4H & F R
{ELN » sRE SRS EH FE MG ARSI ED
ML REFEEONME AT RBatG - S IHHAR B R4 - T

ANEZEXE > DT EE ARG FEmMEAYEEE -

(+/0) Z&{78) (safety action)
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AT SE T T ABRIERTAR PR - BEIERTAR R4 800 B F 5z 5
FIEEEE S _EAY R R ERbRAY — RS SR - TS E S A AR - N
2 L 5 P R IR R R M mE PR A1) > TR BE R RGLLIETR T
N MR T = R ORISR - SIS+ - B RATSREERT IS
B 4,500 E 5,500 SKAAGHIEE - FeEBHAE 7,000 SKEL

o TRARAE SR E S 2RI T > SHEEESRELAR ~ SR ~ &5K o

FHRYE IR 1% - 1% LI AR E > IRITIBREI2 A &6
HYEfE LR E SR - DURER = 2 isa &sry A8 -
B = 7R SRR AE H B N R EE R - IR EHY
TRASAEETRRF - 2 2878 5 [ R (e s LAl P R L R B > P AR AT
HE o AR H IR AEER S020HITREK - SEETTE 1942 £ 4 HE] 1945
8 HILAIEHE 600 ZEAsie s -

1944 FEEBE- R4 (William H. Tunner) WFESEFIEETEE
KR SEREHENIIGRYERS - SEEREF R NER > HRE S
IR IS5 > (EH 4 SIS TV Z = B A8 - 22
IRV TOURFRAVRR - 15 PR A2 2 28 B ey Bl

ZEEERGEMEA BT - 2L - EEREEEEIIN
g RS REZEE - fELRBUER - B S HEAHER 7

JEEBRZES  HLEEENRIE - HEMEHESEASH TR
TR B - ARE e E  FISRAE T S - B E N R

TESERRFY » G B IE & A BT -

{14

LAREHEGA R ERNAE - 2SR E AR (R - —
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{EE BRI R B A RE MRS P IEEY 22 2 & ER - A
2% HEET > BER RS TE EAYSE - FEGRE AN RKEH
fen 22 EH AN RN E > SRR ZEERGEERE > 4
HENZ U ER > DR E R -
IR R
103 5= 7 A1 HLfTZE GE222 W77 SR i HURR A aS R > f5 IR RS Bk n RE S
TRATHRT A E B ST AR B2 2 EE - sIER T RIS EREE
5 FER I bRRT AL BB - TRATAH B0 T R - EinE
ST EAA EEAER R E S  EEREE NIREFRETR - FHHRHiE
FEFRTRAISH B AR B TR ESERE S LR IAC R B 2 — 3t
ESPRCA BRYZ 2L -

104 4 2 A{E 872 GE235 DEMEEHHA SR - #EITRy 5 EhtliRaEh 4%
I RSOESEARSE - (BRI B RBEEEET - M{EEATZEARAE T - R’
BEEARERREE - EETRIE —SRadEhtk H BIIEARTR - SH BORAEWHET] 28t
PR IAL > FRFIE T A — SR S EhRRA - 1S R E 2= TP e S BRI A
TRATAH BAE R BV 5 3 R 18 RAE IEMER I » toRmE R 3 3R et gtk e
LR - BHUBRE TH B REATUEBEEENILZL 2 RETIEERAE
FLRE] o B (R B 2 A B R B K -

BRI R S8R = A NZEAE - AEf RIAFES BB 25 - I
ERFEENAFNEEEENEE - 4 G RS RV EEERE R
PN BORMZE S B RT TERY 2 SRRy - BORATEE S (E AR HER
SIEM - SRR E R EASHEIE A SR RN S KA
RZEEERHL - B HBEH ORI EFS MR - MRINERE 40
BIHE Bz > REEES X REMZELE - HE2EE 65 FRAIN
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FyZ2 > (FIFATEIEEAL - 1A 1054 11 A 22 HIENEMEEUETR -
AR LERTA HER B AL & BURF (SIS ED - RAIMIZE S A ~EH %) »
fizese s - REER ORITZeE&eg  RITEHES) NFTEHERRY
BN - HRERFVIHIES -
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B ESFH
Rt Bz NN I NRBRZFEREE - R EEERE A SR
R EZT57k - BRTRZ G N BINZAREGIGR > sEpefe ftHEERE AR
MHRA 2 K S B - BRI At R4t HE s 2 NRBRZEFER a5 7
7 BUR N BRZEREE TAZ ST AEZEM -

TSR T B o Y i 2 e A A BT - B RIS DAY B A T > 3%
B EHE R o (R B AR EERE A @M - (BRI A BN E
AR MEFHEMETAERE - BrEmaT

GG ERE T RIESEERN I R4 EREE AR ERH
EEEEYAERIILARESS - MR AR AR B L 2R B /I
HEm G AR - et ER S T e el TREE KT
# | IR AR

T RPN EIRGESRE AN B ZRET) > B ERR AR R - R R
B2 ATSB 23R HHHRBEERAR - AN RHERIEARGTHE A > $E 0
A E B - R B 20 HAth e S A B 2 SR EERAR - (9140 - TSB
FiZ T ABMHBRARREE | S/ E -
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