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TEHEGE ~ SABOHPRIVEISRTTE © TERMIEHGERE A SRS T - T RS &
Bz NBINE B ISGEBEARISEE - 2F I EHEREFRA BT OHE
ISR — -

RIFE 2B et i R R 1 - Bl L a8 gl &l 2021 2 ALK
F ISR PR A 45 b RN R A BhaRAE )7 U T I B 2B e N & B B 22 e (Southern
California Safety Institute, SCSI)Ffz% 2 ¥ fEHRAZ Human Factors in Accident Investigation
(HFAD) Bl SRARY - SRR A BT - ARREER - sher EHREEREN - ARKRE
I /P SRHFACS) ELZEBIESR - FitkEE T rI A\ RERZE - HFACS 7R BRI ER
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2.1 EREAEE

RRAZER Z sEIE R A 8 35 T2 MH BRAS RN & &5 HN Richard Reinecke » EL{#
P e BN 22 e M1 25 5 [ 2 ] 18 BT ZE ey B e TR Th e A - St A S5 B e i
JE(E CH-46 JERMENIIRITHE - BAS E0E DARECRAES - [FRE 3 P (T e
BHyRas, BT R - DUESRITHRAVISEE o /R 23 FFRVEIRAER - i
I B A RS AT ZE YR - BRAETE T N RS ZE A SRR R Wi
PETZRAY 10 FE GRS ~ FENTT TR S EIERRE - BN RS AR s
TAH -t R IEE T ERREEATA E AR AE(IS-BAO) | HIFTETEATE | PR RS
fiz=Z B g (BAC) , (VEZZ & - BRI BT 0 L - WS E e
IRV E A B EE -

2.1 2021 HFAI #7:3:#%FZ Richard Reinecke
2.2 BRIEZHE

S| R AR Z BRI A & ek 2.1 Frdl -



< 2.1

2021 SCSI HFAI 5|8k ERIZ D & 7=

H¥ 7 B3

A |
(AP AR )
Day 1
2021/11/08
0800-0900 BAIZ ~ SEPE N 4H - SRAEEREH ~ 2 E N4
0900-1000 YNSRI E
1000-1100
PR, R B EER ()
1100-1200
1300-1400 PEER EFREBAEEHTEEN ()
1400-1500
PR, EAHEEEER ()
1500-1600
Day 2
2021/11/09
0800-0900 NERZTHT 7TH 40 2.0 it (HFACS 2.0)
0900-1000 HFACS 2.0 ZE5%k © Piper Case Study
1000-1100 SYEHBFER(D)
1100-1200 STEARTET(2)
1300-1400 AR R R
1400-1500 NERZ T 788 %4 7.0 it (HFACS 7.0)
1500-1600 HFACS 7.0 ZE{55%k * PenAir Case Study
Day 3
2021/11/10
0800-0900 SYEHBFER(D)
0900-1000 SYERFET(2)
1000-1100 SYERRET(3)




HE 7 EefH]

AP SRR W
1100-1200 TR R IR E(1)
1300-1400 ST RCR A (2)
1400-1500 itk A RRE (B)
1500-1600 itk A RRE (F)

Day 4

2021/11/11
0800-0900 HFACS fE {21 fEH
0900-1000 HFACS-ME /4%
1000-1100 FHIEEES + MD-88
1100-1200 WSS © Swiss Air 111
1300-1400 2 F ok ] B G 52
1400-1500

FiZe L FHER f E

1500-1600

Day 5

2021/11/12
0800-0900 ZAss Bl EN L
0900-1000 ZEGIHEST - Air France 447
1000-1100 ZEEET ¢ Asiana 214
1100-1200 ZeAb T RITEHIREE
1200-1230 GEAN=




= JISERE E R R

AHHR HFAL Z 5l SR PR 8 S = (Hybrid) 5 2UHETT > BI[EJRFA 3R 5HY  $H  1523R (in-
person) ~ DUR AERSHY R LR » 12 AR N B g e 1 BV A S e s 5 B (A ()20 o
USRI & - BlaR VR RS DUR B SRR IVE FIHE - e s PEisHr
BA[EINE - $RME T RAFHVEIEBER R AE - SETAKRE 8 By 17 {182 B S BARS
RAJFIGR - Bt 4 fir e SR - HoR 13 LR Zoom 4% FARERE T S TN

=

—What does your organization

produce?
Bel Do ‘uﬁ1;;;
C dl-bl S— Engineering Industries
anada W
& AIRBUS
Taiwan « ‘
T
(@) UNSOS

% Pratt & Whitney Canadd

A United Technologies Company

3 SFIEAEAERE N

SR PRTE RS THBEA R - Bfase ~ 2l - RIS 2R EFER R
AISRTERRILIIFRGN 1 A USB BES R ieit T EU SHIVE S > H & SCSI 350
AR o FEILRERE I SRARAR o 2 TR R B BE P 9 S B O S el i |

3.1 ANRRZEEw

P ANRINZ ) B ? SIRTRAR #2225 (ATSB)AYMEAL » ARz —FaiE
TRNAZE > EAE 1940 SEACHY ORISR £ R 22 SR EE Al P VA IEE(E A B
F 1957 FABAERFEH - MERET AR R =AY 12 H Y2 SR i SR T R LT

5



H S AR - FEMTZE I » NN ZRAVIHBI RIS A (B B N B TR ~ &
S EVICETRE - DUETHE S LB S E R - FIHNABRNRRZ EEHEAN
#% T2 (Ergonomics)=i A Al T.#£(Human Engineering) - B AT R AR RGBT
i > DIREIE AL ~ S RS RS T 07 B R AIVE P ZERS > TIFEB R
SFEIRRME ~ (E BRI DI B R 22 M ~ WERAIREE - B0 - /e A TE2YHE
st ~ LAY S R R RS -

Ancient HF

Early Egyptian dynasties made medical instruments, tools, weapons and
household equipment that illustrated ergonomic principles.

3.0-1 BEIRIARNE © A TE

- : ,Mt«

In the early 1900s, the Gilbreths developed
motion study techniques that are still used
today.

-Body motions used in performing tasks
-Simplifying motions

-Establishing most favorable motion sequences

Brick laying: increased performance from 120
bricks/hr to 350

Photographed and filmed motions to study them:

+ Cyclographic analysis: put light on workers’
finger, and photograph the path.

+ Chrono-cyclographic analysis: Put strobe on
finger - get dotted lines on photo; spacing
indicates speed.

3.1-2 BEHIRIARANZER « ARLE



P 2 5 2= (Royal British Flying Corps){E 19 t&C#]) » #£ 100 {EffiZE 25 FHHEE
B EE A % 90 FIEL(E AR ARE » 2 AR ZRAEMTZE RIS PRE T B P AR
IR » BIATRAT R N R BRIERVERST > RIZEIT 1930 44 - FERIEEEMTZZBER HZEIR
fT B3 TA2AT Edwin Link FT##8HHY “Link Trainer” JRITHAGEESETTIRIT BAll4KAH
IR ARERICEER] - BHUISESREES - B—(ERFRIREWES - TIILERE - BEE
Z2 R (s RS n] LUA IR R E Y Eh ' - 11 S50 22 BEAE 55— ]I SRR & s T &0k
HUT - (ESBIBIRVECEE P AEET4YA 43,581 ZERsiaL - HdaliR i B4 A
22,948 42 > MIFBERFIRAAIA 20,633 42 » S 47%NARMEIEL =2 A I R A
Frignk | R SE R E TG HEE) — 2SI AR RRRIHSE - IR ES H - FERZHIA
FyRZNET SRR EF R BT FSL B A TL B SRR KR8 James Reason %
17> 1990 FEfrR Y Swiss Cheese Model  fE1ZHARYIATEH » Reason FHZHHEH T "4
b IS B MEEN R » EREEEENIRAR - IR T 3 E
BIAA 15 DIV 4EFRT -

Reason’s Swiss Cheese Model

"a trajectory of
accident
opportunity”

3.1-3 Swiss Cheese Model

FZE i - KRBT oy R VO IR B © Beffy ~ NRINER ~ Ak ~ 280 - SRR
g - R EHRIERTRE EHIRS. ~ BHBIE VI « MHRHEE R bS5 -
A 2 SUEHIBNER R AR  SRMEAVEBUN R THEAE ST ~ fiZE e B eI R 55 - &1
EBRyE R ~ AL IEIEE AR H o EROHIIR A E R EHKEE  (HEHER
AIARA BRSNS - A BERFREARNARER  BGHRE " A EBE T



Frir sy At - A TS5 RSES ~ R N R INZRARH - BIIIHI A RIS EE
£ TRERE ) AR RREEEFRE Ty — (B4R T 0 MR8 A R A RESE T
AIEAE - st —E g R a el - BlS A SHRIVRE - KO E DU S WIS ETRE
A BEER RS A4 P REVERE 2 e (K - 2801 - BR BB HRAE (B A\ B Bl - A EERE A= 2 S
T AR EIRVE(EGE SR - 1 B FLE MR RME R A A AR R BEAN A | FEEE T
1986 FFREIPRERE IR ~ DUR FEIFRVERELLZ B S 1% - AT
2R EE SRR BN EERRHI A BN ZRAVERE - R AH SR = A
B > EEYRE ST 2 A RAVHER RS - B SEER AN T - 2
AL iR AN HEY > ERtE S = P - 4HE% - mf& A Ll SRS BRI S EA RFHY
FERCEGEIEAC > Wik 2 JESRAE ~ ARAE - PR AR - nT A R EEVE R A (E
T[] ~ b RS E bR A E - (FE(E RSBV EL - e 5 RIMIFTEFIHZ 2E
HAER(SMS) -

RAfZE#REES e hdii/E it E(L - 802 ARRZENTETH0OE - &
RN AR RATHR S fiEasil - (PRI E (BRI R
{REGIREE 28I - REEA R PRI AR SR A NS AT
£~ AIEARGE: © FHEETI ~ B2t ST miv R - AR ERIVHEEEES - 5L
TS E(ERERE - B IR R S E R AT A E RN R AR
RZMEAIRIT B35 55 AR 170 B DR SR B e MR < 2L TR A BRI AR
A ) — e RS B T A A T AR AR -

3.2 gHaR ~ EHEENER
1. R
H45 F - EHERAERETELE Ry T USERITT R - BB EEE 7 2R

MHER B FREE - MAAEERSITHIER E o 8RZF AR T AT &8y

Reason’s Swiss Cheese Model 4 > %75 SHELL - 5M ~ Functional Resonance ~ Heinrich

=AIPEE o B o Heinrich =&Y Ry— T SESRETHD R - BRURHEESL -

BSOSO A R B PRI RAI % - MEHR H A SRR SR DRSS Rty 48 A= 2B - TR

B E S E G lE 2 (K o 8% Herbert William Heinrich % 1931

8



FEIIRL » IR HE R EA T AR - WS Ry 20 (40 TAFS TR
% = EHAED - FEMEVHEERAE T - BF R HFLUEN - FEATEHARHA
LT R ARG A 2 2 IRREFTS [HE - Hop > A\ BHVSERAEGA I T B iR
BECHEEEAR - A2 2ARREAIZ 2 ARG - sefatat-F Bedd
EIERY o SNSRI R EGIREE > Heinrich W2 H T HUEAEE - 3E @ TA2
L (Engineering) ~ & 5/[&(Education) ~ S B #H{T(Enforcement)

UNSAFE UNSAFE
? 000 — 000 ?
PRACTICES CONDITIONS

3.2-1 Heinrich =AF

Baseline performance

C Practical drift

Operational
deployment

]
I}
1
I}
]
=Y
suojieinbay
Buures) /

'
!
v

Accident

322 fEEVIHEERRE



PRI > AEFRPIRTRR AR 22 25 B8 o - THIARY R L PR 2 MR e E —E18
FEMRZE - BV RS (5K SRR NS 4 - RHE AT HEAA RIS -
G R B NIE R - (H R R R E R SIS ZOK ks - NIk EREEE
PRI MR AT - $E55R(Errors) » {5 Reason FHZIERA > — & ARAEEFITHIA
GERITE) > REETIUTIVEEARNLRIT R - B L ERIRRA SR

® TN HEVIAVETE - [EREEMEE AT (slips / lapse) ©
slip FRITEIRSEEIZIRETEINTT © lapse fEECIEAR ©

o e MEETEETEMTT > EEFENERICE (mistakes) » B3l 2
KOBHEEHARZBRIVGER - BURSTEAS A -

— AR A A DI T AR S AR TR > PR P ERAR AN A
BGE - bt EY > SERRIIABIIEE T R A TR A4 - $EER A2
B S —E ARG ZER T - ERER g St -

m

EXECUTIONFAILURES PLANNING FAILURES

SLIPS LAPSES RULE BASED MISTAKES KNOWLEDGE BASED MISTAKES
Attention Memory Two causes Many causes:
- Double-capture slips - Omissions M cation of I - Confirmation bias
- Perceptual confusions - Repetitions i« Fsapplicationd 39°°d i - Selectivity
- Interference errors -Reduced -Application of a bad rule - Out of sight, out of mind
-Reversal Intentionality - Encystment
- Misordering - Vagabonding

- Mistiming

3.2-3  SHRREHELSAT

MHER SRR A TRE] RS EEAIT R I 2R SR E < EHRY
N EE A EGEEERT AR R E IR R o EMETT HARE] DR 3
TR - SRR IS N2 ~ BIONRILER - S8 MR M SR REAY AR
TREAR - 55 M ENE R G B ESRRARAT ~ BUERRES - GISMRICEAT A2 B2
RIGHE 5 B L E

10



Unintentional sli nd |

» Plan is good

» Action is not according to the plan

» Slip (incorrect action), lapse (action forgotten)

L Mistake
» Plan is not correct for reaching the goal

» Deficient, wrong, clumsy or dangerous plans
Intentional . .
Violation
» Deliberate violation of a rule, procedure or norm

» Routine, situational and exceptional violations

324 SERRBLENLY S8

Control Modes
Conscious
Mainly conscious and automatic Mainly automatic
Situations
Routine, Skill-based
expected performance
Slips & lapses
fraa'i':::' ol Rule-based Routine violations
problems performance
Mistakes: applying incorrect rules

Situational violations
Novel, difficult Knowledge
or dangerous -based
problems performance Mistakes: overflow of cognitive capacity

Exceptional violations

3.2-5 1T RZERITER
3. 17 R EHI
NBIAT By > RAEE] DATE = (Bl =) 2R AT« F2aE ~ FAN ~ FORIEE -

® EURNTIRERVIT Ry ¢ EAE—MRIE L MBS S EHY AL -
® FLPRAINITE ¢ {kIF “if-then” ARAIFTAVEL G RINARARTE /E -
® LRFIEREIIT Ry ¢ eI T A E T RS AR EER

Ll EEERIHIEAYERA] > 5] DOSEE WA R BIRGRT SRR  BAE5 R
YRR Z TR ERAH 3 HERE (% > 40l 3.2-5 Fos > mHIRIHIRE P Rl 25 1E] 3.2-
6 ZRHET

11



Sabotage

xxxxxxxxx
violation

ccccccccc

violation

& 3.2-6  $ERRELEN 2 HIH]
4. PERRERHIMEAT

—(EEAEENRRATRERS  ELFEREE AT RN 2 8 0 BEERER
(active failure)BE/E{E [N Z (latent failure) - Horft » EEINRGIEHEFEAEREE
AgEaR > WL RN LEMTR - EENEREEEST RS A g & - 7L
AT RN AY AR BEE e B - VBRI 2 AR —1E & BRI ORI IR RERYSE R - DL

“RITRIRERS" o B EAE R B R IR A e R T R AR TR
BAFVEER - $HE A R SERRIVARAT - RECATIE 53 B LAT 6 KIHiA © 54](cognitive) ~
A\ BT E2(ergonomics) ~ 1T £s(behavioral) - fifi 22 &% (aeromedical) - . FH (psychological) ~
%H4%%(organizational) - M ARATHYALAS HAY » 2 AR B R AVRAF A - 2
ARV AR 2 I8 ~ S T 8E » DUB R S -

5. PHERGEAREIR

Ry T PR REHERR SRR AT REME » DU RS S8 A 1R T 2K BT e - AT 62 S
TR B S ey AR AR SE SUR B (1AL« Ry ~ VEAERY ~ BONRRE
B ~ BEHYARRIEY ~ FRRIERAY ~ 2884 8 B H(Crew Resource Management, CRM) ©
TR TR 1% - SHETBLERET - SRERRSER A RV SERR - nI DUE S TR TAAN0
DI - st e \ARERSE - AR A a1y 7 =R A58 ~ BUE - HATE M
iR 75 = Ry g (a [ $R (Experiential-based Training) - & /& —REHEIR Y EH ISR
DRGSR - (23R8 A SEEARE A VBRI R - 155 [ T/E = (threat) 3551/

12



PE AR AT > [ HE N TERREEN ~ DU AT [ BB MR SRR R A B RIRE
H e ARG EEEE > R ESR - TR G S s I AT E
T B PEAYE F it 2 2 2B 2.4t (Safety Management System, SMS) ©

THE FOUR SMS COMPONENTS

Safety Policy

Establishes senior management's
commitment to continually improve

safety; defines the methods, processes,

and organizational structure needed to
meet safety goals.

Safety Risk
Management

Determines the need for and
adequacy of new, or revised, risk
controls based on the
assessment of acceptable risk.

3.2-7

Safety Assurance

Evaluates the continued effectiveness of
implemented risk control strategies;
supports the identification of new hazards.

Includes training, communication,
and other actions to create a
positive safety culture within all
levels of the workforce.

ZEEHE RGN

3.3 NBRRDT 2B ARG HFACS)EEPIER

ARy Z 73 M1 73 2 9 (HFACS) /2 1 5 B IR AT EE S20HJT ATy Dr. Scott Shappell
FIFFIEEREENY Dr. Doug Wiegmann i fir 524 [F]BH &Y —(E /B4R Lo AT 280 - S
FH S5 B AR AT 2 I T I RATT S S5 R A B R R 2R D7 IRV AR o347 - BAS . HFACS
EAREY James Reason fY Swiss Cheese Model » B RsEfiiE et 7 —&TH - i)
SE N BRESE RS A BB H R S5 3R DU — D3 e B H A
DAR TR ~ ¥Ell 555 TAF - HFACS BN E R TR BLETE » JOTER IR g 72
BV EIERR - T EA KRR,

=N
Xas
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fiHi S~ » HFACS b2 & S0 —(E=EH{E Swiss Cheese Model 111y " G | -
LB ERT - BRNFELET K - FEHEmEIA T EENIEETE -

SCSI

SOUTHERN CALIFORNIA
SAFETY INSTITUTE

Organizational

Inputs —| Factors
(“Latent”)
To All °

Unsafe
\ Supervision
© (“Latent”)
Preconditions
to Unsafe Acts
@® (“Latent”)
° (9}
Unsafe Acts
,. .\ .(“Actlve").
ol [ )
“Holes” Failed or T—

Absent Defenses \

(Limited Window of
Mishap Opportunity

Swiss Cheese & HFACS

Shappell & Wiegmann, 2016

HFACS Defines the Holes!!

Mishap / Injury
3.3-1 HFACS Ei Swiss Cheese Model

Organizational
Influences
r 1

t
Organizational Op ional Resource
Culture Process Management

Supervisory
Factors

r I . T " r T n 1
Inadequate Planned Inappropriate Failure To Correct Supervisory
Supervision Operations | Known Problem | Violation

Preconditions
for Unsafe Acts

Situational Factors:

Physical Communication, ‘
Environment Coordination & Planning|

Condition of
Operators

[ 1 1

Tools/Technology Fitness for Duty

: 3 Physical/Mental
Mental States. |Phy5|ologlcal States ’ Limitations
[
Errors Violations
£ T F 1
i Skill-based ‘ Perceptual Routine Exceptional
Declsion Errors Errors Errors Violations Violations

3.3-2 HFACS 2.0 53784k



E VPRI HFACS A By " HFACS 2.0 > HZEEREI 5 E0S 2005 48 7 HBHREA
2007 4% 7 HiE e HE S I T AN SHEE A R N SRR 3T o HEARAHY HFACS
PRHBSLHIRE BB ERNGEE - (ERE BTN ERNTEE » B0/ 3
A EFTBIER - B R EE BN - SBEZEENAE - DU G B A
4 DOIRTEEE - Ry T R B R E IR EIVEEE SRR R R T B R I B
SR A AHE AR SRS [T T e —r 23 HFACS E(E T
HEAE R - R ERIERE IR BT - 74 RIERISHIEE B4Rk 1 40
& EHYER B A SR @A T YR AE S — 74 - RBfL SFEH 4 E{CER—E
Sl > Tl ERERE | 47515 - WHEER 1 AfURIFSE RV - T8 Tam v At
HrEEE - HFACS 2.0 1R/ E A0V EIER - DURBIEERIVERERT - i TiE(E% - 8
{E AT, > S5 —(Et ARG ) AU AT ~ EEDUBEEAGIRN - SRR - SR B
TR IR (5 A A [EIHY IREE: - BT DAAE 2019 S0 40 T Bofthitty T HFACS 7.0 > 41 3.3-
3 FR o AELCRRA T - SRR YRS MR RRET S B BN E RS - WO DAYRES - (Y
Wi o] DUROB AR - hoh - B T oo eV B E R - DU EEE M
HBIERRE - IR BRERYS [E - BB IR - (EE S LU BB AU R S
PE > 5% HFACS i AfEHE - HRANANRBRNZRERSITTE -

3.4 HREE TR ARRNER

FERFT L Y 4ER > FlZEssiV B IR E IR ERAVEREN > H @ S ey T
TEERRAMRE N BHVBVLESE » — RS/ NERET rI RE G BT AR B DU B IR R - 1
It > AR IRNRAEMURERE ISR il E BB - B g (RAVHED - (ERH S R
B TRz es LRSI A SEE A RIBE VIR R - AT T A VBN AR FE
ST AIRES [ 2R HA SUENIN T ARE LEEEAY ~ EH R « DU TIEREE
SRS TRV TRE > A& 3.4-1 B - slIERIE R S LN 1 e i LAY 12 TH R HGIRRES
BRI > ——PODARIAL - BUFF T ER - A6 B EREE - AEk AR e
PR TAMERETT ~ 655 ~ WAEBRTT ~ B ~ TBRLAL ~ REDE ) (Y% - Hrp o SMERR
73~ 965y ~ BINTERE IS 3 VAR & HERE ELA A - SR 1R 5 gt
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MaRap Level Facton

f
Resource Prodlems Perionnel Selection & Staffing l Policy & Process hswes [ Chmate/Culture Influences
'
OR001 Command & Controf Rescarces e ORI Peronnet Rocruteg b 0C001 Organatonal Culture (antude/ actions) Abows
Oeficunt Setection Polces are wadeguate OPO01 P a6 of Op tarmu e orionss for Uniate Tad/Mason
OROOD ~sdepste VY adrutue OB00S abure 10 Provade Adeg. a6 o ot e Under
ORODS F aikire 10 Moo Inddequit e/ Marning/ SLaflog hewnces Asossed Cortdence i Lauprment
Worn out EQupment in Tumely Marner atqute fves
Aot Puthcston Ounge o Uit Duactvation
OAIBOn AeOwCes OPOM Orgarneaationsl (Tormad) Trang & Padeguite or OC008 Orpanizationdd Structurs & Uncear or Inasequite
OROOD ¥ aikure 10 Prowede Adegute Fundeg Unavalatie
OPO0S Flanmns Doctrive Phiciophy
OPO0% ) ocpntte Prigy arm M aermere.
OPOOTP s Pairg O Provade § Pacety et 08 o Lkl sbhe
EQupment
I | | ]
| Supervisory Violations. l PLanned INappropriate Operations. In3Sequate Superviscn
f
SV001 Faiure 10 Entorce Exsting Ruies $M001 Orectod Tack Beyond Pericon nel Capatil es 001 Supervacey/Command Owright nadequste
V002 Nioweg Unwr f1en Polaes 10 Become. SP002 v apir opriate Team Compost on HOOT vmgr Oper Aol mOdehoy
Standard SP003 Seectiod Indivichal with Lack of Cumrent of Lisited Exparience 003 Faiked 10 Provede Ivoper Traeey
V00D O ected indvadual 10 Viokate Emsting 06 - Forma SI004 F 2k 10 Prowde Approprate Py Grudarce
Regdatons SPO0T ASDON03 U @ sy Maiard HO0S Porionsty (onficl wih Supuessr
SVOOH Au hir 2o Uequakted ndvduti for Tai 006 Lach of ponses 1o Criical
007 Faited 1 Moty Comect Risky or Uneate Fractices
SIO08 Sabeted Indhds o with Linch of aficency
L
Porson Loved Factons
1 1
Physical Eavironment [ Technological Environment Teamwork
P01 Envisnmental Conditions Affecting Vison PE201 5ot and Restrant System Protams. 101 Falure of Crom/Team Leadenie
PLIGD ViRraton (Mects Vision or Bakance P02 itrumentaton & Warmeng System |iiurs PP103 radequite Tk Detegaton
mgan oo 3 Wedrar Rotred) PPI04 Bank /Pt on vetemaditon
POIOR [aternal Force of OByect Imgeded an P20 Cortros and S ti?es 216 Padogute PPION Lk of A riven s
P’ L Mot P20 Asomated bydemn Credes Urede L Nt
PEIOD Lights of Ontar Veict/ Vessal/Awcrat Sauton PPI07 S2andar &/Proger Termnoiogy Not Ued
Aftected Vison P06 Workipace IOmpattie wih Operstion PPI08 Faled 10 { Mectely
PELID Nose WterNerence PE20Y Perional Equement nterrence PPI0Y Taia/Masion Marn ngBrefing nadequite
redegate
[ Physical Problem State of Ming [ Semory Maperception Mental Awareness
302 Sulatance (Mects LAKON, Supplements, 202 Paprokageal Prblom 301 Mction o - KewsDetic 101 Nt Payeng Attenton
Medcatons, Oraps) 203 L Streson P02 Turning MuvonBalance Vet lar PCI02 Famation
PCI0M Lo Of COmOuwens (udden or Prokorged 204 [ motions State 30D Visusal ihwon PCI0D Tak Over/Undier Saturation
i) 208 Pericnatey Ste PS04 Mispercaption of Onanging PCI04 Contusion
CI08 Pyl ieessiary PC206 Overcontidence Urnrormment A0S Negative HabE Tranater
I g 207 Prenung ICI% Mentereted] Maread walrament PCI08 Ot ramction
PC310 Trapped Gas Disonders FC208 Complacency PCS07 M terir etatcon of Audtony/Sound 107 Coographucaty Lot
PC311 (vohvnd Gas Okorders 209 Motv s Cons P08 etarterenceMtemugtion
L & 218 Mctivationsd Dxdauition fBurmout) 08 Soutiasl Dnorent ston PEINTechnical o Procedur il Enowhedge Not
PO madequate Adaptation 1 Darness s Retared Ar Traneg
IS Detey ston
317 By e/ Movemant Lemitation s
M
"
for Task Demands)
ORI N ition Thet
I | |
Performance Based Errors [ Jutgment & Decsion Making Lrrort Violtont
AL 101 Unirtened Operat o of (Qupment AL201 w2 quate Resk Tume Rk Assasiment AVO01 Pertonms Work Arsund Viekiton
A£102 Orecitist Not Followsd Cormecty AE202 Fahre 10 Pricrtioe Tadks Adegeatily Volton
AL Procedure Nt Foliowed Cormecty A0S grored 3 Constion/Warning AVO0) [ireme Viokation - Lack of Oncigios
A 108 Over Lomtrotunt \un Sur Cortroied 208 Wrong Onice of Action Ouring 2 Operation
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A S RuE PR N RN RSB IERRE - & 2B EECER T DR IEE

AJTEANILAH R ~ Bl bR - thakfT4EH T HFACS {EESE FUSAVERIE -
HFACS-ME -

The Maintenance Error Zone

Assembly/installation

Complex aircraft
& systems

Limited education/
training

Confusing
maintenance
data

Unavailable or
inaccurate
procedures

Deficient
access/
equipment

Bad lighting

Excessive
noise

Mental

Deficient

communication
Concentration

lapse

Memory
limitations

Stress

Complacency

Bad
attitude

General health
not what it was

Reduced
vision

Substance
abuse Size/agility

Limited skills

Physical

Self -induced
time pressure

Clouded
perception

Limited

awareness
Under-
motivated

Fatigued

Reduced
hearing

Effects of
over the
counter
medication

Commercial pressure

Deficient teamwork

Excessive maint
system induced
time pressure

Distraction
or
interruption

Workload/multi
-tasking

Adverse
climatic
conditions

Organizational

3.4-1 (EEEshanyAIR

The Dirty Dozen

Abundance of...

» Communication * Pressure

* Resources  Fatigue

» Assertiveness * Stress

» Awareness » Complacency
» Teamwork * Norms

» Knowledge * Distractions

The factors that usually aggravate others are:
Stress Fatigue Pressure

V/31/2022 Maintenance Human Factors 8
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3.5 HFACS F{&:ErV L fE A (HFACS-ME)

£ HFACS TEEERYIERIEEY » 40iE 3.5-1 fw - ¥tk HFACS » HFACS-ME f5%!
(Maintenance Extension Model )&/ 5 A Supervision FFAE i H AR AT—(E 4557 {8 3.5-
1 AILAEHY - ME 1V BIFRETAIRRESUR: - BN R G EEZE T B EE &R
REEVH TIFERR g AT T BB ENIEE T R EE R EERER - N SHiT
S AT RER T A B T EEEIIT R~ ERERR - BOZ ISR S [BITRIT B
#RAE > BURIE ISR B S A FERY AR EE R I AR Bt 8 T T
e R RS G EE B R g

HFACS - Maintenance Extension Model

Management Conditions

Maintainer Working
Conditions Conditions

Maintainer
Acts

Maintenance
- Conditions
Aircrew

Actions

ACCIDENT

3.5-1 HFACS-ME 4Hrf&ERy

41[7] HFACS > £ HFACS-ME 1 [E/55ER A g SR\ At s St h B A Rl Y
BIFHERNERECEN T - F— a4 M EHARIAE BRI - BEEIRE - TF
BRIEIRIT ~ BB 1R R - BB RIE B 4 [EATHH B A e EERRAFE T f kel
G EE - (EEEINEE I EIE A SHIREE ~ BEIRAE « TIEREMIRAE - TIEBREIRIa
FEFRGESRAVIRET « 3¢ ~ =M (€& (E RIS BIEHERELEN - B =g AIlE ] I
B AR HER AN T S & RE S0 B AR 5 B B R B T W B IR e
B o EHCHYE SRR RANE 3.5-2 FoR o SERAT A (I MD-88 S& Bt e i il re
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IR Y B PR ZE 1] - FBER B IR A 1Al HFACS-ME AR AR Al BRI Y SRR & AR
th o 1) » HFACS-ME MYIhEE 8544 T -

sl “RfTIET RIS A Ay Al REEE R R A
EE i PN ENT T

(e A R T SRS Y B % H B It

PRt - BANERIEE A HABE I 444

HFACS-ME Framework

Error Categories of HFACS Framework

First Order Second Order Third Order

Management Organizational - Inadequate Processes - Inadequate Documentation - Inadequate Design

Conditions - Inadequate Resources

Supervisory - Inadequate Supervision - Inappropriate Operations - Uncorrected Problem
- Supervisory Misconduct

Maintainer Medical - Mental State - Physical State - Limitation
Conditions

Crew Coordination - Communication - Assertiveness - Adaptability/Flexibility

Working Environment - Lighting/Light - Weather/Exposure - Environmental Hazards
Conditions

Equipment - Damaged/Unserviced - Unavailable/Inappropriate - Dated/Uncertified

Maintainer Acts Error - Attention/Memory - Judgment/Decision-Making - Knowledge/Rule Based
- Skill/Technique

Violation - Routine - Infraction - Exceptional

- Flagrant
[E 3.5-2 HFACS-ME 4347224

3.6 Z=fE]ak ) EgEAE

FETRFHER VB AN RN 2R o 22 ] (R BB B ) B B R EIN - A RE A
B T, A 3 B EEAVRRI AR R (LR N E e E (AR R RTIE £
FIRZIRARAT © 12 3 [ ARRIREESTEER ZIRUEE R > MRS B F R BN - KR
ARG BRE S EME—HY 7 R IR - FEIE A N o] AR Ot s e HIE S R
Mz E AT ER KR E (fFR/K P25 ) MithERE ) (IRIEESS) FriEgpivEE
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AEEA T E - EALRERAERR AL DT (S BT RV E R E - FIH AT AL - 58 A4
& 3 EERGF TR EEN—(E > Bt T REY 80%HIFLETTL(E & - BT REGEESA
FAEREIL T - BIAEES Y FSRBAR ] > GRS 2 80%MYIE T, JT A5 S 8%k - F T
FY 20% EHIE ARSAIARGIRZ 28 Z [P0 He > W&V By e AR s SR 3 - L
REBHIZER R R B RAVSTRRZRAR > 41 fRERKRIRAR » SRR T -
S R~ FillE ~ B = RS R 22 R AT RE B R T (R B B P [ Z FRI Y A
UCHD - FE0_EIRT BOR SR B A3800 AN U RO IR AL ~ i v il B S IR BE 4 IR e
RIS ERIESHIINER T A EHE T - & 38 A 2=k B -

1y

/eLL > ZE[E] 3 [E](Spatial Disorientation, SD)2&— ik RR » HRF R — B AAHEHOHIER
RIEPHEHI EAESA HERAVEEE - (515 NRA AT Y = 4E22 ] T IEHERHIE ST 5
[ > REHK ~ T REAVIEMEHERAE ] - $RIT RS » =R AR T A EIRER A
FIE I AR LAY B E AR AR N IERE AR E CAVILE - HEEEEERE | - SRR
P~ MERE BRI T 2R/ NS A FE A AT - BT ZE R 2R 1] - S5 — Rk ek Rg 2
e BN Az RS o 5 AR HERR AR R A B SRR L  DAEE
R _E AR E PG s RS CR L T ) - ERIS SRR > 2t =4 - e
ZE[E A A A THRET

2 [ R [ (R PR IR R 2 SR R B AR ] o oy = RN

® TypelSD: R EREIRAE NAYZEMIERRE - FERFIRIT BA G AR 222
R MBI BRI - el - TRIT B T O7R - HAGESREE R
REE YA IEMESA FE0 R » AT HERIR (HEBRBERRIM AR ) Bk
(EREEesHIEEIM 2 ) 77 [ B FERYZE 5 - A e ¥R TRER (BIUnssRess
Toes ) AT RERYHTRZE A= 85E - I HLB8 R RS B8 F i A Bl 85 S JE BAT -

® Type Il SD : BTl RAIEZSIRRERHYZE A 2R 1] - TRAT B REA BRI 2]
ZEfET AR (R EERIR > nIRE G ERT R SRS IEAE I TR BN EGIRAR - B
TRAT RS FTREUR VBN F EGIRRE Z FT S8R A — 20 s AR T 1=
YRR ~ B 2 9 MG B AR SRS A I EARY T 2E - — S AR
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RICPIRIT RV — REA B RCRER Sl T PO B A E S
AR - TEERRGE E B YRR IR BT -

® TypelllSD : f—fEEGHE EAIRIAI_E & i pm FR Ay 22 Mk m - fEIIRRET
TRAT B 5e TR EA Z= MR R R R (B AT (B A4 B el 48 S e o
FU > BUEIRA T SRR LR B B ASROUE TR - H AT
AR ZE MR ) A 2 AR AR PRI TR -

At = MR ZE ]k A o HER A RN ~ TR BE BRI LUK 5 [ SRS ARG A E] 3.6-1
F7R -

False perception of aircraft Correct perception of
orientation aircraft orientation
’/ \\‘"-\ /
s T —— —
. ——
Unawareness of error Awareness of conflicting inputs

! '

Type 1 SD | TypelISD .
(unrecognized) | (recogmzed)
(‘onﬂu.l nol resolved «——

i
v (onﬂxct resolved

| |
C 1 ba' d on fal .
‘ontrol based on fals¢™ [
pcrcclp"o" | DMTn)?;;ax'ﬁnsi / l
Inappropriate or | |

loss of control * Degraded ﬂ\ ing performance
\\
i ., Error

-
recognized

Aircraft Accident Aircraft Control Restored

3.6-1  ZEf] R A 2 S R 2

SRR R 85 B AR LB RN — B VAR S EE AN T A ~ IRRRHYRE
KA AR - SRR AV 1 BRI RIS R EE T EE e - milEsh R - EI5ER - Aelest
PURAHER BAT](Coriolis)$E 5L - FERTHINEY 3w o Ede S > R ERERAIVERBNZEE -
Fo NIFERF T RIRE ) T B B R 2080 - SOHE Ryt BB S, - R B AR E RN = FEAVHEE
EERHE - A1 > S IR SSES - S R 2 B AR - B A T H]
2% - WIRLEEHEAESWIRGHT - B FE A AR BT (U35 5S-SR L Al s 22
I ERRHT R 2 RIRR T YR SO ATE (L B s EARH AV EHRES -

H
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A AR S IS R SR AP R - IE R EN HAYERE » L5 S Aary V- HrRE
BIRVAL - -ERE (EIeEEh(E) ~ Ba CEAIESINEE) MR8 - B
BNV EIR AR Hoa PR B A S S R o Ay AR YA ST RS B2 L IRHIER SR 45 K
TELFIER - NIE - Bt — e HVEENIRAE - F RIS - (EaEf 2%
AR HTIREE Tl g R SE SR - F2 RIER S AR - RURESHEE AT F 4l oy Ry B T35 58 AG

Feshse -

HIBER R HORE GGG EEEEE o fEIE EEN > A1E L~ mREEAT > B
ey B & O F LB & sA AT ER © AT - BIGERA LARES - RS o e M2
[FIRIT ~ (A B FIR - AERAEID ~ JERABAE o - e B 2 B A R 1& SR AL
B BIEEEEERIR A1) > g AT Eaisl FHYREE - NI > AFIRFE LR M &
TRASAYREEEAE EHE T % - BIEEEIR MDA %4 15 el g KB 18858 - 7R
TTHERE > TRAEZEIRIN R & e A2 T T TR > AR A A o & e A BT (e I Y JRRER: - TTIE
A5 e S A B 8 o VR L S SR s [ R e R TR

AR TSR N AR 8 B A B SO ok R G B IR AR I B 2 2 3 U
eI (FEARECZERIERL) - FARE HIPRIRAS H 7 18 M 1 ffm B 1 L e A S A
— > 2R B AR E R ERE & SRS fet S e 2R AT [ » ZR1f > — HEEFIYE > #F
AR GBI ZRF LA E - ERRHEREA GREEIRIH e e - B E IR EE e RiE
PURLE R e ~ (B ARG 2 el HyshR - B 7 IRERES - e NTTReHYE
B MOIRBG I A B [0 fmifd— Bl Ml R AR E BNZ AL - I RIE SRS B 1L e
PRIRAE AT BEAHERE Y S A s ayER S » INIE - B R B e T pa iR 1 iR A B4
TR - B E IR T R R HIER S o _EHEE R AN n] REAE B = st Bt AR AL R (S
BHIEN R34 - BRI ZAN - ARG INAIE S0 2 BIRIEER A HRERERRE » 1SR
fix R AR R - 220 ABELISUERIRAR - 40 : SEThEE 80E ~ Smise) - BN
=

oL EEL B (Coriolis) S50 UL 2 RIS —AHL A A M R 7 A ) R i
S AR SRR - G40 > BT BIE A HIES) h AT ST -
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GREEEARN > BEE R R AAPES T - BN EEERE > fTREg st
B

T o 2 fi] 28 (] se 58 28 AR AU BB > B DAGy R R TR T o B FRR R AR ER 2k
EF - AERITRIVTANGE ) - St B e SR _ B A B S TRITR E5URTT - H

AR e A 48y (a8 - JEpa T SEsE2E48Y) ) LBIEL FRIT - 5= &
TR R E AR AREE CERBRIEE) #GIR RIT - 50 > HERERIT
AR AR S B2 A2 B 552 2 - BT IROTRIER TS & AWK ITRIE R - 56

WA S O E BRI RERRIT - B MEPRITENE > AMEEHETEE A
sTEHEITHITTED > (RN E AR GRS TRAT » 2= 2R [ AR SRELEUT - (G m] REAY (R4 44 -

3.7 Z&rakETELIEE)E

TEEH AT ZIR ARG HY 2 5 T IR N G R R Z a f  B)
I > ATRE S LRI LAY SEERFIRRE « EHAMTR " AL B Rse iV S5 - I
VAR E ZHVER - B - AR - EfEREL R EERYERE ] - BBH
REJT ~ AEFRLLEERSK ~ SRR SRR AV B ~ W  [ERS R EE - M
NELZ & Hopth o -2 FEAH G A F FHRAGRHVEERE - Bi@ AR TA2EE - (Scientific discipline
concerned with interactions among humans and other elements of a system, International
Ergonomics Society, 2000) DAL ZE gR VIR IEIN S » BAAHI AR BN/ E LR BRI - &
TRAT BB AS TR T & B S B E BN - RIRAVEGETA 7 KA - B
St~ BAMEUHEAN - B bER - TRE SR - A - IR EEE -
BT IR AR Y HHY » HERAEE - Pl ~ AEMERVERHLRIT B & IH A E A -
BB RIVEEBRIE LHYRER - DIRECRRANIZE S -

AR AT gz A8~ L~ IR SRS INREAT B MR - HBLER R
TSR E R T BB T THUAB EE Tk - Fra HENE > WA RS R PR EZE T /R
TNT AR et > HOBIRI R BB SR F = - HE e R
FERRERC D NHY TAE A ~ $2(1 nT 53¢ B REHERY H B B mERIR - fem R AERes -
LUK SR RTEIERZ R - 280 > HEMbti &k — LR a8 G40 - R IE Ry
I~ e bRt B ~ TRAT BT B0 B BRI R RE /) ~ DU E PR EGTRI TR R
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RERVBS &R

S - LA A0MIE A B LS A TIRERIUS T — H T B

SREAFUIE E B baka T HYERE - iR ERYEEMERCE B2 " AR AR EEME ) (Human-
Centered Automation, HCA) » HES1ER " ELA R ERp AT N EREEE HEE ) 7Y
HEE - Nt - FEEEMEAVBRET » B AERE TR AR - R R MR s

UGERAH -

HCA Bt LLE « T R IEE ORR A R, B

Fo THRMERE - EELBBEIA RS
TAAZI - RERDAGEE A

HREE AR AR H B L RS HRER

H b A& E AT U

HEME RSB AR B IR B AR
ARV EE TR AR R A T Ay A F H AR

JRIR S YA FERE - B EAVEE TR AS - RS E K ~ 497
PESE 1 5 < T AR AV SRR TR SR\ B AR PR AE - (7R (UIREDRAT R LA ~ SRERHYHIEREL S
B~ {ERITRO AR S R X > SERERS - NI - FPERETIREES) > BEZHEH
{ETORE - A BHESRTRAT 2 R -

‘ Sheridan & Verplank’s
10 Levels of Automation

AN
Automation Automation Description
Level
1 The computer offers no assistance: human must take all decision and actions.
2 The computer offers a complete set of decision/action alternatives, or
3 narrows the selection down to a few, or
4 suggests one alternative, and
5 executes that suggestion if the human approves, or
6 allows the human a restricted time to veto before automatic execution, or
7 executes automatically. then necessarily informs humans, and
8 informs the human only if asked, or
9 informs the human only if it, the computer. decides to.
10 The computer decides everything and acts autonomously, ignoring the human.

3.7-1 HEMEARE T8k
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3.8 Mz LHEEAGE

£ HFACS ot > mifg e FEi a2 TEhiE iy (ER A T &V S(E A ERAHRERIEE - 40
3.8-1 AR o AEIERIEEIFERE /1448 - SREE B A WP IR LU Rl AE s & TR -
Dolgin & Lambirth 7£ 2003 £t —{#JF 5 BRI AFSFFEEE SR -OCEAN il 4 | :

® i (openness to experience) : FHETE SRR TR A - EA GRS L
BEfl -
® Y H(conscientious) : ¥ - HFEER ~ AL - B ol E  FeE - THE
PRET « JeLEeennnn
® Sha(extroversion) : H#k - SRR - I - B BE 0 AEF...
°

FEF(agreeableness) : Bif AFHEERLE ~ E(F ~ EHEEL ~ SR
Filfitr -

® {fiEEE (neuroticism) : $E.0y 0 ALEE 0 AL TR - MR AEE

s EAE 5 RIARARH U FIELBIRVAH & b & A4 & U SRy ARSI - s
SRt 11 EEIRATZ 2 FH AR S (Rahe) ~ Bim ~ $#ER5 [BHy 5

£
T BSINEE  JEFTELNE - ) - MR - SR KBAER - EEWE
T RS -

PRECONDITIONS

Environmental Personnel
Factors Factors
Physical Technological Condition Coordination/ Self -
Environment Environment £ individual Communication/ Imposed
o7 Ingnaguals Planning Factors Stress
Cognitive Psych.u— Adve.rse ) Physical & Perceptual
Factors Behavioral Physiological Mental Factors
Factors States Limitations

Errors

Judgment and Sercenton
Skill - Based Decision - Making
Errors Errors s

3.8-1 HFACS rfrER{ER A RENVIHH
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MAERITRET > JIA 5 B ZEIR S ERERE - BEER ARG K
PpKREE (RN - BERE (KEXR) - "RE BEIRTE ( "REER ) —
BRWEAE ( "RER" ) BEEFEERIINLARE

3.9 &b

FralZe 220t [ S Zie— [E SN LN ER « SHENER > EH
FAH GRS B AT E BTN 2 2 HIRAE N A BEME R - B R4S & T SR H AR S 55
{EMVERE R EEHE U ER AV i (E AR GRS T AR IR "6
FHRES - FEHERAA TR Z 2SR - 1T BAFHY 2 2By A 2 (i
JEERARE AR ~ AR T B F LA SE B G © James Reason %7 3B EHS 5
RRESSANIEAEIT + SRR ~ SR ~ 25 UE ~ AE3E ~ e oUE - ICAO |
BB EEHLG(SMS)IRERE - feft—abtm bRV E BT AR 2 i = i Y
ZElE o EERGIRE T > TR VARG - RIS DURASHVIETT > A
SR B YRR > Ry 2 BRI EAGEES - SMS S 4 (& L 5T H 4R - fE
ZEPOR ~ ZEREH - iR - By eied (5FE 3.2-7) - 2B EHIE
JE L& ETENG Y e BIRRTA - R EHEAR ) e e s R E Y
R bR A TR TR © 2 (RS RAERTL 2 SRS AU » M HEoRT Y22
bz ZEfERAREBIIR - SORE LIRS IERE 2 2 R -

Informed Culture
Those who manage and operate the systems have
current knowledge about the human, technical,
organizational and environmental factors that
determine the safety of the system as a whole

Flexible Culture

A culture in which an
organization is able to
reconfigure themselves in the
face of high tempo operations
or certain Kinds of danger —
often shifting, for the
conventional hierarchical
mode to a flatter mode

Reporting Culture

An organization climate
in which people are
prepared to report their
errors and near misses

Safety
Culture

Just Culture Learning Culture

An atmosphere of trust in which people are
encouraged (even rewarded) for providing
essential safety-related information, butin
which they are also clear about where the
line must be drawn between acceptable and
unacceptable behavior

3.9-1
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An organization must possess
the willingness and the
competence to draw the right
conclusions from its safety
information system and the will
to implement major reforms

Reason MVZ-4 L2
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