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The Evolution Of Safety Thinking

Technical Factors

Human Factors

Organizational Factors |—

1950s 1970s 1990s 2000s

R 1 e T RENSREE
FEfiZE SRS S > AT 2o  BE » R B B2 (SMS)
A7 RS R ES AMRACT R E - 60 FEUF] 70 K %
SEHEEE T HE ) ) ISR A E A EEM AT

1



ZE Q5 RSN R A B AT
C___________________________________________________________

W EBINEL » LR EM 2 THHE ) SR REH NS E
B 70 A 80 AR SEEREREAR AT A B MR TER
1934 BB — LRSS - PNREEAE T o K T REEREE
FILE S 90 U2 1& - BRMGHERE "2l ) W EE N
2L TARGE R MER - N T EREE /e ER ) TR -
SORIiE R ER > EREGS ML 2EH RY (Safety

Management System, SMS) °

FITEL » BlFAEMTZE STty T 2 ) R B Sapskny
& EAFEIRIRES o JEFTZE ARy [ e o RS RSN
[ EHEWE AR MR " 22 EVAIREEHE
F R JEBRAVE R T o R R R A B2V -

BAIARELCE AN AN - (HIRATH] PASEE AT RoHIRIA S
BRI TR - (ESEERREEVRE IBR &R - EINEMH
ERHHAY > AERRIREAREENEE - B0 E REEZER - 5
Ry 7RSS AR LS BGm R - ARy TR RS A AN
BIENFEAT L BINEEREENED > [EZ 2R T B ERE
SNEMEEE  HEFETREBEEHE - SREBRE EEREK
AT - BRTTIIAE B e R (Y RIES - 2R EE B R 2K R R Y
HHEEAEREE -

AKX " BINEAFEE ST (Incidents Investigation
and Analysis) ISR - HERBEARITGRIENEY » HHRE
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(Z)RER
INCIDENT INVESTIGATION/ANALYSIS
ITA 18-1
October 16-19, 2017
Tuesday Wednesday Thursday Friday
L 16 Oct. 17 Oet. 18 Oct. 19 Oct.
8:00 - 8:50 ANALYSIS ANALYSIS INV CASE STUDY
9:00-9:50 ANALYSIS ANALYSIS INV CASE STUDY
10:00 — 10:50 ANALYSIS INV INV CASE STUDY
11:00 - 11:50 ANALYSIS INV INV CASE STUDY
12:00-12:50 LUNCH LUNCH LUNCH
1:00-1:50 ANALYSIS INV INV
2:00-2:50 ANALYSIS INV IINV
3:00-3:50 ANALYSIS INV INV
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(—)BINEHST
(E5ET John Deleeuw)

4959 #5815 (John Deleeuw)

- EEHTZE/ S (American Airlines) & 24K

BRI % AIEIERE -

A
H:‘\

- EEEEENZEATEEERELNGEES &R
ASAP (Aviation Safety Action Program) > FOQA

(Flight Operations Quality Assurance)f] LOSA

(Line Operations Safety Audit)Z 22515 - 455
EHERETZE A E L RE IS mE

{5 S BRI ZE 2w i R T SR 22 e e RE L K

- TEMEEZEENIZZ A B BRI 2 A > John 3 5
{EIRITER e (Allied Pilots Association,
APAHIBIZR 242 BRI TR iR 2:EL APA
HIEIZZ 42 FFE » APA BESEFHE S » ASAP
S 1% » FOQA 2Bl IR EMiZE 2 4/ N
( Commercial Aviation Safety Team, CAST) f¥,
%\ °

- KUEISINIEZU NTSB 384 » W HREE Sy APA
4 ZFEGFHEZ H 144 - R SRR
IAPA I 7E B 25 8\ b B HE 8] (FRMP) J&{5
FAA 3058 > it 2817 FAA HIEZ2 25 540
(RSAT) FIfi222E FAA i B &I E0E

3H/NeH (JIMDAT ) o
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LJEE 787 LRI IR EEAERIT B - 1L
ZHT > &JEE MD-80 (Ui - A 12000
/NI A B o TR SR EIMAE 25 FERRATAEF
R ASTRAT BB N 4R S IR AR (EEBIfTZE A F]
TAF 20 FEAVRITAEF - SR THG B 1
15000 /N

(—)BINEHRE
(EEAT Gregory Phillips)

BB JEFIE (Gregory J. Phillips)

Gregory J. Phillips JAFZE5A 32 H4%
FE > BT TAREN BRI 767 &
BEER

H 1988 fF R BliElnd£Z 88 (NTSB)
TAE £ NTSB B EEHEET RS
A 20 FRFFHELER -

"

i B AR AT VOB K R B N EE A Ok
BEM > KSR - EES0 -

BAFE 2002/5/28 HEf CI611 FifEEiEE 7 2
FEHE(T NTSB E H1%FERFR > 5 NTSB {5
IR FEFEE -

fit 5 RTINE FE DA ER S 27 027 2k
FEHRERT -
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£ - JISKFIERE
— ~ BYMEH(Incident)
1. BYPEH(Incident) BEAEEH{ (A ccident)

EFRERMTALYSE 13 SEHT&(Annex 13)fREEINEIFHYE
# > HIBR T i (accident) LIS - Firgd A B2 g5 38 (E 2 S A TR 5%
AWM - BANEMILA T R RS BRI ERRSNE > &
REINE AR RIS Z R0 FiEpiE A
ZAJREH > HAAIRE RN R -

Accident vs. Incident Investigations
Accident Incident
* Report-no delay * Report-often delayed
* Includes every part of an * Focuses on a specific area
operation * Less formal — fewer people
* Formal - involves many * Less visible
* Highly visible * Less money, fewer assets
* Lots of money, less limit on * More resistance from
expense (S) witnesses — avoiding
* Less resistance blame/change
* More sensitive = harder sell
to management

R 2 BAERBIN EGAERR
flzEss EINB MR A EHEEE - A ERAH EEA
A - SHREHEEFE AR 1 F£N5EN > AREEE > B MERE
AIEEGAHELE  FRERENT I ANIRErEE > B
ShEM R A SRR ERVANET  SHEHE HIEA RS

2 FEATER 2 AN TIHGEK - BN AR A A
8
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B & AT R s A G R Rt & S
HEVEEL > BANEFRERNEFE RN RN R © FHGH

THEECET D2 FHEBETEA G2 EENRHEI(E
1S R A ES ) BANEREE A LB © Filt

I
EEBRET > ZHEENWABAEHIE > MERINSEHE A

ul'

i 35 A\ At H 85 Ry T A2 2R B E WA A s

A%

o > BN E T e S S G S R E R KR N B

7 o

2. BN EERENAE

BEMZE A FE EZ A BN R ERT - KROREERTS
ESNEF T R & e R R R BREE DT © Bt
BEETE T TR - i BIHSE TR M E 5E - BN EFHY
BT ~ ERAEERRN - SFEAEETE R R ARAE
BEINEMFEEE -

BANEH A LA R MR - B S EA B R
PE N BB s AT B B T HIEER  DUREOEN IEARZK
BRI - A a0k B A HESS (AT I8\ 2o F el ]
AG o ERIHELRAL T " IRMEE 7B (What did you do wrong) 5 HY
G bl | e TN b N o ta st RV P RN = E i e
EERAHELE ZREBEEER T NVREZERETHRIN&7F
FVEEFE - HIlEr e 2 i e S S W PR -
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B BRI B OA R R T34 T > FRAMTREM
SE AR 1k [ A 15 i FF 28 4= (what happened, and what can we

do to prevent this from happening again)

3. BN B RENEREY

FEEEI B REZE A IR - M NE TR
5T~ BEFIEEAFHIAORL - FEMIE R R 3 T ARV AR A4
e R a7 85 | R B0 BANERIL AR B4 &
s S AH N BT TR BRSNS sk Rl o i
IR 4G A BB PG g BB e B BR (i e e B T /R B Y SR R T
(6] - RN R (A B o g e T i 22 2 B B TR 248 (4 Flight
operations quality assurance, FOQA E¢ Safety management system,
SMS) « Pl A 8 i B a8 FE M Y e R B B 70 #E Ry T = H
—{E EE - B Az S s A

= EEEEARNEE

—EFHEREAN R - RESfETR AR P ORFF R > T
(EFRE BRI - TR ATREW R E S SEEER > RigAmed
AT SE R e i B R S B S BB AR R S

|1l

» BINEHRERERITE

L BN EHRERE

ESNEMFRERRE - RS hERE - BT R
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AR ESTR S - AR VA RRRFHE RS BEREEIN
FFER A RN R ETR 2 s -

2. BINERET A

(1) 5 {ERsfHES Whys)

5 BB TIEES Whys) | sH& J57AE — Tl AR REFE R HY 5
% ARG E AR R ISR B (& > MR ATRREHE S FARIA
SEAEIIIREA > A S Whys AR HERE R T HEE FREAVIRA
JRA(Root cause) » 5 Whys J575 A DUk e e S B S5 R 7
R EIEAMRARA -

Five whys analysis example ; onune FIGURE 1
caught Why?
speedlm
tatefor WNY?
el
By repeatedly Gotup | WNY?
asking the late T
question, "Why?", . — Why?
you can peel away Alarm clock y!
the layers of an didn’t work
issue and get to - - -
the root cause pead y?
of a problem, countermeasure el
Keep asking Gel a plug-in alarm clock : s
“Why?" until or replace the clock’s
you reach an batteries at set times replace them
BEHONRRIC IOVl :

& 1 : 5 Whys #]+

e 1 BBOIRGR - SFARVEINEE T BRI EEEE
- 1" Why : " Ryt ? | - B WA LIRS T
- 2% Why T R HEDES] ? | - B AR T
-3 Why T R HEREREE T 2 ) - BE C ARMEIE
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- 4" Why TR fHERISOGEE 0 ) - BE  WARSIYE

- 5" Why TR TERIEDGE ? - B R TECRE -

BRI DR ER AT A (Root cause) $E/E S T #AR#11Y
B » RS TS T MR 2 B SR I A0 e (A R T 6
P LN > BUE A B AR AT L P E AR S A B -

5 Whys J577AA B 5 R REVHE HZH T 5 {IH whys 5L A 2R
FIRAIRIA > B E A “Why” E(EERE - B USRI FHE S
REHSMERETHE > S ERERIRATRIA > FrE A By Rt
2?7 HRIFEBEEEAZL -

5 Whys J57AIERERYFIER - 0] DAPE Ry DR el B RY — it b
A e B A B R R N AR RE R A AR - (A E
H - DAR feeiomsR (A Byghas - AFERL(E Why SERFL{E Who -

2 5MERE :

5-M RIS H A2 2 P BV BANE T - B
P PR T R AR T VRS TR BRI AT 4 AR A A T B TR
R 5-M FEHYZ A (Man) ~ #f#k(Machine) ~ #7285 (Medium) ~
{E#5(Mission) ~ B H(Management) » fEfiZE 28 BINB /I 2Z 25 F

WU AT AE LR 2B R FLERZ OB R 2

A. AMan) : E 3 ENIZEZSEINEF/FER - [R5
RIS AN » RIS - — (B ORISR/
s HENBARERFTE T " ARRR/ A RS
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K" DMERESMEE B ERIBEERR - HEABLE

uy

SR TG AR R - fln

EH RS LB LA ERERIE ? A

9 - B ?

ST I B SRR 7

EEAM PN EHEGE N ES © REETES

IR ? RSN - RS

K ?

PR IR IE AL AR ? 4R

B EEIE RN - AR R 2

By 2

P RE S OEIREE T TIERE ? R

B (HRRIBRT S0 - BIEEE B

R 2

Sl LR\ PPN LR — LRI » LA
SRR T L - B A S R R U 3
BRI R o DAV B -

B. #%MMachine) :

FARIE 25 > b (TZEfise) Rtz T T
i RHVHERE - BBEEIE - AFIERIFRTZE 2807102
BIERERE > ZETRES -

PRI > E ST T RSB RRE AE » I AV

Z A AT THY TR - st b s A 2 T
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VPR B TR EIRE - ORIt ~ BUEINEE 28
B AAGHITIAE - AL > B SR IE e S AR B
MRS > UE— P BT EFE ER(K -
IFIEG T ME R i A 34 - i 2R IR — B
SRR o RIBE—AYER A G E B SRk -

EINE/BREEEERRE > BFTE R ENZzE
s S IR T R i 22 25 0 R S 40 5% (L 2 4 B 40 3R/ TRF
) o ARSI B RN BRIELe R - AR
Wy > BN FISCER RN BRI SGRAL - ¥z A

I TERE ~ $EMS4CEE 23 A RO B HRUEST T/ -

C. #1332 1E(Medium) :

Medium {523 MR8 AR RV - B KERIR
o WP - [EEEY) - HYS/HH - HSERET  EREcE S

e

» Ty

S

F BEREMFREANIMERRANR - @ ZETERE
B RGN o WERINEARFHL T R FEPTHY A RE 2
& o R A Oy R B AR B EIRTE > B AR
S & oy NISER R PRAT AU ARSI e Y N5
B ~ EfE ) > MR EME A FR G R A&
afl o REBRERERSSIVERR R S AR - I
T~ BhEfiEc e -

FRIPER » LB/ RV SE N BAEE RIS
14
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HITERAE TIENEHUHRIESE - (BT RE AL 58
NRHYRAE - 0 EE GRS ERTREERITE L > B Ry
R E T REETIHIANE -

D. TYE/{E¥(Mission) :

FEREFTRITHY TAF/E R S B AR R I8 2
FARRERS - AESEEET - TEAEBRVEE T T
TERY H UGS R e i ARV ERL » SEEN R FAH A T
TEELEZ A R R AR - (RN RRFEAZIER
BT LAERY AN B 7 22 NERIHIR A B K SR % 5 T
B2 EE N BN T RO RN BB - 5B R
P LR N SE RIS > T AT RE RS — e AR

AR o

E. ¥ (Management) :

RN EEHEEERET  BanEiy - MEkZ 2
BURFJTIH » KRER T EEINUENMIZEAE - BEER
G EENEE LR IHIE S - R ESTHE
PARER EEERE I - B4 BB i R
HERGE S HERE - AQEEIRER A S5SNI
B HAER @i S e EpR a2 FEEy - &=
BAEENTRIT A BN TIECEAEREREEES -
It - B L B RTRY R R A -
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» BINEGI

RS 27 2y e BE 7 B 5 EH {8 (Frank E. Bird Jr.) 1969
EAE T Practical Loss Control Leadership | —&E 1 » 434 21 {73
297 FRONEEEERY 1,735,398 (-2l > JES 1 10 30 : 600 /Y
LEGIE - Bl 600 (¢ A BRI SUEE S « 30 fERAE
{2 10 NEE6S © 1 e sRE RS - BANERL T 600 £ -
SNEBLE RSN E AR B R ERE L EERAZEL
EEF AR 600 EEHRIREUGEFF+30 I ERL S
+10 R N BREGHVEM  EITABIVERESE ~ TR - I
FHEUTFE O ITHIAS SR R A S S e R R DL T > DUEEITH
Ptz 1 FEEEE BB RSBV EHURS HAE

EEEFHEENVARE L DR FTARE A R
il o SEF AT LUEE 3 (EMEAhe 0 © B A (5 el RE s 2 =]
RE L 38 B L 5 /2 45 2 B 5 A BE RO R e AR R 2 7 1 B T S O 3%
A4 2 RN EEA A TR B AR B E T TR B i R s SRR
PR SO E R 2

6B AN AT A A e B L e (TR 7 Ry T e A B Y
Ji\f TS SEE TR T R RE SR SR R RE A b 2 T > LA
KEFREPT T Z2EHAG 2% B ERE T - (R
Al 8 T FEE 2 1% > G baERaREE - BRI EIE
HIEHEREE - WAEHE D IILIACH: FE TR EE

16



ZE Q5 RSN R A B AT
C___________________________________________________________

L BSNEH T A

BRI B oM o] DRI A A =R E H g T
T TR RE - B A EIE RSN TR - RS AH A
FEE SRR B LIS -

(1) BAHEHESHr(Root Cause Analysis, RCA)

RCA Z— Ml RARRIE 75 - o TIRUSAEARRE - PR T
P S R Y LR N 2 SN(direct causes » BIATELFEH A Foff:
{ERRREEREERITA RS > B E I HE(EF A (potential causes
BIATEET A B~ AR - dHERREIMERIEE(LE) - BH
o E R AR HAR AR A -

Symptom of the problem.
“The Weed"

Above the surface
(obvious)

The Underlying Causes
“The Root"

Below the surface
(not obvious)

The word mct, In roal cause analysls, refers
to the underlying causes, not the one cause.

& 2 : Root Cause Analysis /RElE

RCA AMMEEE 3L R AR A B = UfE D (reactive) » B E
gt e E LB AT (proactive)  RCA [FIFF 58 - LAFEH

17
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s [H (people blaming oriented )Y L AIREREE » BIFEE R
BN GFRYRR R R - dFaVRRR RS - FELURE I EEAH
G4 E= Ry ¥ A (process or system improvement oriented) © 7 HE H A

TR o

AITHIFT M 4ARY 5 Whys 34702 o KB N AR M 48R NI ZR 5y
PTERERIET 75 HEACS - 52 Ry 1T IR EIMRAJH A Root Cause FEH
SFHVIEF 5 0A -

2) ANABHRZESTHEHEE A% (Human Factors Analysis

and Classification System, HFACS)

HFACS Z—Elihid N SR e i NHREZ TE
IR i L FLER AU (Swiss Cheese Model) [F B At Y E MR
SRR Z & Rt 774 e ER R — SRR - KA
FRNETT Fy 4 (EE4H -

1 ERE " ALRTTR (Unsafe Act) © X3 Rysfid il
FOEM > BEAREES - RONERIEREEE - M REE R sEREE
RFET Ry

5 2 @R T AL T REATER 5 (Preconditions for
Unsafe Act) » BE&# I TEBRHERA RRVAERALETIRN ~ L3
OB IR CATSE R/ 22 B 2R F]) ~ ESERF ARG R T  sH R H R

3 A B TR R E B A R PR BT/
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TR ~ AMERRIR AR ABIR TR B %535 IR BB it
OB R R R B (AT a8 (g ] IR/ S REAR )3

3 JERFy " AN EHVEE | (Unsafe Supervision) > 1A
EMEBTEIR  RAEHIR AR ESE N RS 2 M BCRAE AR
EFEANBAENT RS EERERNVEESGHIRER 2%
4 BHERE A BB ERVER > B A BN 72T RBUEL
LR 5

5B 4 @4k T 4HERAYEZ2E | (Organization Influences) » Bl &4H
SEmg s EREMMMATER - THEER - HEEFEKEEES
TR 5YED) ~ dHARZENS - AHAR TAEMAIE ~ 28 UbRBERIASE
i -

{5/ HFACS HEfTHEM/RRGERE - fEFaAI R (1 X =] F
ZH N ENEIE R - HFACS o] DU Sy i 8 ARy
> DABHHRE N BT AR SeiA RS Ry (R EE AR S5 AL AV - iE Wi T
JEAD T LR B H ARG A e 2 BRE - B B DR T (M A S
It > BRSPS MR B AR -

Q) F&EEBEHrEM (Bow Tie Diagram)

FEEE R HrdEE (Bow Tie Diagram) (%2 5] 8EHE A B
P2 B Y /& 2 B (hazard/top  event) B JA AR fei & R 0% » {EA4S

ZEMR > BB G S G T HY A BE B (threats) ~ S ET

19
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B SO LTV BRI (preventive barriers) : SH&E A FIRIE S H AT AE
4 1% 5 (consequences) » AT AN B (REZ 1% A FEIE
(mitigating barriers) - Fi# A & 0] LAf#EF Bow Tie Diagram 2R EH;
AIREHY R SRR A - DARS 8 S8 e TR B B % i B 7
7572 » HETT Rk D DR Y e e » )R RS S 3 A 12 B

Consequence

Preventive
Barrier

Preventive

[
I Threat I
Barrier
II
Preventive Preventive
Barrier Barrier
Escalation [
Factor

Recovery Recovery
Barrier Barrier

H Consequence
Recovery Recovery
Barrier Barrier
i T Escalation

Factor

il

EF Barrier EF Barrier

iE 3 : Bow Tie Diagram-1

Identify

Threat 2

Threat 3

/ D
Recovery
Measure
Consequence 2
Recovery Recovery
Measure Measure
Control Recovery
oS Consequence 3
Recovery q
Measure

Recover

Measure

[&l 4 : Bow Tie Diagram-2

{58 P <RaE b o A AR R BB B R HY - AEHESHY A

5 > B (threa) $UE ] B2/ 2 A (LA REEFEHERT B T AT RE B PR

20
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_E2HE] top event HYZE(F884:  iELLT g (threat) | B RS9 BAG -
DAMEORATISEE Y27 2B AR A B - B0 > "R 2T
% A REEE A SsHVIRIRNCHE > M BEEHY 2 SRl EAh R A st
NSRERBIZ ARG IS aReEs A4 - ZR0M > ZREE I REARR S NERES E -
SR ERIAEA N B e A RE > NEE “Eak” R AR i
Bi# - WNENRERFSMNIEES - MRy BIBEE & £ - 5 A
{HIHIZ 1% % (consequence) | » BIUNSF A T IEREHY 4 fHE it
HGE - B AR -

TS HTERERRZ LB TSRS - BRI T AR GRRE
FRIEIEZ e S EAS - DUERESZE ZITHIIRVIIRE - Bl > N RRRik
B S AEAE N R PREUELR © A0{A] SR e L Asi 6% AR PR Bt (AN 26 A5
sTRE R A BEAREUE IS F AR - A2 ERRER
SCOM EET FEERE o SRR R AR
%~ SRR - e HRER -

HATHGE T ANEL B 7 A BRI - KFRET#
e (E B R A (MESE i\ 2 B () — AT - A SR R
AYEbR e EAEREE (PIRER e 8 T) —EaTam >
I RELE M S iR b il 3 2 s B N B AT EES -
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2 LREEREH

—
S RO SO S CTE S QAN i & 5= )Y
BN s AR (% > (EA AR Ry s R HIRRAR IR > 1R ELRERY
AN Foi R N0 st - IRV E RN GHE N R 20
RERR) - B S ME MRS - B PR 2 B E
BHELTIHITTE -

£ 106 SFERCHEEVE E RATRHTEE H/ NEA R (F 5
e REERGHET > HLER I EWEL 2 H A e
do EEEERINY AR TR R TEEHE - (TEVEEER 28
HEHTERAEIE - 55 - TIERHEZES > A48 N850
R (BT EUE BRI ASE 0N TIFRV BRI G E - B mE s
AT AR 58 2R TR R Ay b - SE e fF SRR
FERREE R EbR h » B A AR R TR lC AR AR
Akt ~ B A AT N RyrR R34 - TAEFERI ] DLEREH
PREbe - R (EE N BUNRFRAE L RE AR R - B i
R R ES TR ERVEE AR PSS A > BB R LAY
seeth o N Rye &/ bR C TARZERUAER -

ZoBR
IBEASD 101-105 SRS - B2 E
A ERRENE R T ABRESTER > B 2005 TR -
AU HET LA SRS AT 2 KINZR - B AR TE BB E D
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ol > P B BT S E LS A5

1. $t¥MZ B FEER " ABRETER ) FerilEZ R
KIFH - DUBEE ST AHS 2 B B EE 240 2 S
PRESNEAEER: - ] ERRARE A T77% (Root Cause
Analysis) > ZH 5 Whys SH&EGZA > SRITEMFEERIRA
RN - BN E RN RS N BRER - R TiEEE
JNATEE AN R R 2R o M BLER S 2 478 0774 (HFACS) » FHRFA B
RESTRFPEADTRE RS EREAAZET BAR
ME » B Ek A BN ETIEFAHFRIAEER » A%
EHVRTEGIRO (AR ~ TIFiE) ~ AL EVEET R
BB H S B ENR - TRt HBERENEE R
i - B AEEIEAYEFIE U AR R S SR
SN ESTRR P HIRM -

2. i AR IS e 0 R S B 2 SR R HBRER © =)

TR E S H i 22 sth S E (e B i 3 o SRk
2 - LU BRI BB AR A I B/ (i F
K A E R LR Z 25 (R - I
B E S AR R BIPRAL - Ui B AR B g i
{4 R IR ZE BN A A SR SR ST > RIS
IIH BRI &G 5 256 &R DIBEEA S it B2 &
ZEHTTE > BRI EEEETEZERE -



