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1. 1F 1993 FEH[R/EHEIAHEE 18 Jm A 4K miE T A.772(18) Fatigue factors in
manning and safety JAZEZE o

2. {F 1999 - MSC 71 &:#:(1999.05.19-28) [EI il E A B 27 4R AR A E BR4E R -
J7> 2001 - MSC 74 € 5(2001.05.30-06.08) 3/ %#% MSC/Circ.1014 Guidance on fatigue
mitigation and management® (2001.06.12) -

3. {£ 2014 MSCO4 E3#(2014.11.17) 5 B BHA S5 ARV RIS R (T3 - ML37TS
HTW 53 i -

3 MSC/Circ.1014 Guidance on fatigue mitigation and management FZEf#E14E ¢
Module 1 Fatigue
Module 2 Fatigue and the Rating
Module 3 Fatigue and the Ship’s Officer
Module 4 Fatigue and the Master
Module 5 Fatigue and the Training Institution and Management Personnel in charge of Training
Module 6 Shipboard Fatigue and the Owner/Operator/Manager
Module 7 Shipboard Fatigue and the Naval Architect
Module 8 Fatigue and the Maritime Pilot
Module 9 Fatigue and Tugboat Personnel
Appendix Fatigue related documentation
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4. 1¥ 2018 MSC 100 §§(2018.12.03—07) » b AE HTW 5 E%(2018.07.16—20))3ﬁ%{;ﬂ
MR 2558 MSC.1/Circ.1598 Guidelines on Fatigue* (2019.01.24) -
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1. AZK IMO fi 32 FHiHY 1993 MR H @ ARIERE - AEHUERESIZAER
# o F] 7 7 FFEIHY 2018 R LY SRR AL o

2. FMEEEFEHIEEFTE > MSC/Circ.1014 1 MSC.1/Circ.1598 HYHE R 217 4fl
KA > MSC.1/Circ.1598 [ T AR BV A FTkE #E LIS - IS RE(E =
EmM=S » EEAE MSC/Circ.1014 #Y " Module 8 Fatigue and the Maritime
Pilot ; ~ " Module 9 Fatigue and Tugboat Personnel ; F MSC.1/Circ.1598 &gl

T o

3. FHKTEE?IMO R TIRZE - A EFHM > SUKAFHEAE AR - ]
N TAEMEERIM BN —8 > PR SIS P E A —F% » T8
AR R ]

E YR 2014 MSC 94 €755(2014.11.17)F5 71 HTW )& {&2T MSC/Circ.1014 £
AR BHFRS [ZK A4HAS IMPA (2014.05)5k iR T IMPA on Pilotage —& » ZEAEIEE 5
5 E Human Element — Fatigue » AZE(§H —H 5.1 25 & Fatigue Management - [A]
FYRFE 2000 FEFEAH a5 K AL E APMA HIRII 25 & EAEAE Fatigue Management
Standard °
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(Fatigue Risk Management System, FRMS) | ZRE I 55 - 5 FRMS £ ©

F—FELF R B0 ~ BTVE (T3 A LB (CESHT L TFHR IR F
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4 MSC.1/Circ.1598 Guidelines on Fatigue FZufEEIHE :

Module 1 Fatigue

Module 2 Fatigue and the company

Module 3 Fatigue and the seafarer

Module 4 Fatigue, awareness and training

Module 5 Fatigue and ship design

Module 6 Fatigue, the Administration and port State Authorities
Appendix 1 Examples of sleep and fatigue monitoring tools
Appendix 2 Example of a fatigue event report information
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FIE T EGFFRIESH T T2 LAR AT 7 KT L% &~ (A scientifically
based and flexible alternative to rigid work time limitations, that provides a layered system of
defences to minimise, as far as is reasonably practicable, the adverse effects of fatigue on workforce

alertness and performance, and the safety risk that this represents.) ;

PEEIRY T BRI S HIESR © (1RET4KC 1 don’t worry, be happy HIFWA A1 7%
T ?)

1. REEAEET 0BG F TR g TR B0 PEEE T T IE o AT EE ETA
ERE TP AHIEPEGET) - €% - T R RERFE] - gt - REREETT
By ZHTIEY - Fatigue is a reduction in physical and/or mental capability as the result of physical,
mental or emotional exertion which may impair nearly all physical abilities including: strength; speed;
reaction time; coordination; decision making; or balance. (Taken from IMOQ’s
MSC/Circ.813/MEPC/Circ.330, List of Human Element Common terms.)( International Maritime
Organization, 2001)

2. BRI FRAEMETEATH LRI 5 BT 55 K 7 75 £ K R T 2H 2.
BEEPT A LIFEHTINEE © 2 8B E S IFETE L TFRIE RS R0 - AR &
REZEREE - HHEEIFENTIERE - FOAIES RS T T RN - L&
L BRGNS o (ERZZ e » HILgE 1 s AIIEE) T 1~ 75 &
T H B BRI - Fatigue is the inability to function at the desired level due to incomplete
recovery from the demands of prior work and other waking activities. Acute fatigue can occur when
there is inadequate time to rest and recover from a work period. Cumulative (chronic) fatigue occurs
when there is insufficient recovery from acute fatigue over time. Recovery from fatigue, ie restoration
of function (particularly of cognitive function), requires sufficient good quality sleep. (Gander, et al,

2011)

3. EEEBIEMK /5 HJ4E #1477 - Fatigue is a biological drive for recuperative rest.
(Williamson et al, 2011)

4. RHE LN - HIFEIR T 2R IGEERE ~ ZREIFE L FEOHZRY
R T B BB PEEHE GE 2 HTRE T T - 45 ATRE B IR Z AN BHTEE
TERI L2 PR TF TR BB 7T 42 M [ J6 BT Y BE T = A physiological state of reduced
mental or physical performance capability resulting from sleep loss or extended wakefulness,
circadian phase, or workload (mental and/ or physical activity) that can impair a crew member’s
alertness and ability to safely operate an aircraft or perform safety-related duties. (International Civil

Aviation Organization, 2011)
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5. RGN G o SRS AR RS - PIAIHL A A8/E 25 E 5 [
HI G AL ~ ST TTHELAE T~ L P E Y B (5 e A R LR 75 -
An all-encompassing term used to describe a variety of different experiences such as physical
discomfort from overworking a group of muscles, difficulty concentrating, difficulty appreciating
potentially important signals and problems staying awake. (School of Human Movements,

Queensland University of Technology, 1998)

6. /fé’}%*,%@/ 23 fg@fﬁ/ﬁiﬁﬁ?ﬁ%;@ ° Fatigue is a synonym for drowsiness, sleepiness, and
tiredness. (Akerstedt, 2000)

7. REEER TIFRETIRT TIE » AR T ~ AT ~ A2 5 77 6] T RS
HIT AR - Fatigue involves a diminished capacity for work and possible decrements in attention,

perception, decision-making and skilled performance. (Cercarelli & Ryan, 1996)

8. R FEHRIFE] T ~ RIF/E T A B 55 Z 1 HL5 e - Ve 2 ZE R
“KIEHE IHE ] T EIEE e I EE - Fatigue is the state of tiredness that is associated
with long hours of work, prolonged periods without sleep, or requirements to work at times that are

“out of synch” with the body’s biological or circadian rhythm. (Caldwell & Caldwell, 2003)

IEEESLTRE > S0 2014 IMPA 5[F] 2000 APMA fysaif - SRE FRENESS 0 8
25 HFRIVEMTIHIE LR AR /DY - BBl SR E SR A A% 2 Bl Dt T ER S HERANT ST ~ fiE
fE IR R A /D S (B S E AU R Ze s LAV SC BB R4 Hi s - FRFLER
GHYZRBAEE IMPA ~ APMA ZE{ECACE T | $2 0 2RAYS K AR 2% b B B A 45
(Fatigue Risk Management System, FRMS) 47 -

5 K AR5 b & B A i AR By Ry T g

1. ZE—&k : FEEIRE S /L ERIRE (Sleep opportunity/ Average sleep obtained) :
= (E R LR R AL e AR e o SFEAYIEEHE A RS ¢

1 FHEIMERY THFHLE (Prescriptive HOS rules) * {8458 {5 F TR IR A2 CR S |
KNAEREHFHE -

2 HEESHVSCHIRER VB REGAY (Aggregate PSWM) : TEREEHI EEE5[7/KA
RS HREIRA DS EF -

3 S5 (Fatigue modelling) © (i A BB RUG(E PEIE SR AT A E 2LV
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F & - BIEEEIRE (Actual sleep obtained) : BISEFE(L T 75 2 AYIHEHRIE & -
5K NEPRESEIRE AN E - BHIEAEHIEZ -

1 SeRiRYEERRELEEEEGR (Prior sleep and wake data) : & #ERHEEAVFIAN - Ak
A TAEBRAAHT 24 /NIGAT 48 /NEFIHIIEIR & > DAR B Wy /NS R AR 1%
5 BRI R > SREEA R 25 JE\B = 40T [l 09 5 Aif fEE AR/ B 15 28 (Prior
sleep/wake model, PSWM) HYRS:

Wake-up Start of Shift ~ End of Shift

[ [see] [

| : :
! Sleep in prior 24 hours [X]

<

|
| Sleep in prior 48 hours [Y]

‘Time awake [Z']‘

2 HIGOH R AESEE K ARSI T e SRR - BIEERR AL 170 ke HyHEHR
RE > SUKAL ARG RN ARG TEIRE - HItE » B4
AYERE R 5 RNEIRA e DABHE TAERIRN - EEEH PSWM i
2% e (BRI TR o R R I ] DU B 55 J e

BRI 1 4FORT 2 hd%eil > FREomabny —BLE - EME LAMmMAEMRAT - HNItE
AP BlE R AR - BE—REN BRI 25 HY L AR !

P =48R - T RIEAR (Behavioural symptoms) : RI{EHEARM S 77 € HES T E5
HYHEERES » 517K AT AT BEFR IR I 25091 T B fEAR » 18 7] BE & F P e A R g ol L
MR ZERRE o B ERTERIFE i 4 ¢

A JEREE R (Symptom checklists)

2 B &SR (Self-report behavioural scales) : f5l#4[1 Karolinska ~ Stanford 1
Sam Pirelli &3 °

3 AHETHI (Physiological monitoring) * FI4IFR 52 52 ERFfE] ~ FHRIAEREE ST
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IZHRAREREE - I NRATR
A3 (Physical) L (Mental) 1544 (Emotional)
— TR HEHRHS Eye rubbing 7 FERF 15218 Slowed 5% Irritability

reaction times

time to reduce speed

BB AL
Delayed times for course
alterations

Generic  — |fTI5 Yawning RS Terse
Behaviours |- eimetr Slumped S 3% (% Reduced  |communications

posture situational awareness P JiE Hyper-reactivity

ISHR4E18 Slow blinks | L1/ )7 Poor memory

Z55%70» Distractibility

FRE T By MO R (2 Poor ship |25 2 ][kt Spatial B4 Withdrawn
Task-Specific handling disorientation P A
Behaviours RIS TEIEIE Delayed FIGESI7= Poor Delayed response in radio

anticipation

SJLERER Difficulties in

decision making

communications

% i Non-
communicative
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4. EEVULK - S THEAEEER (Fatigue-related errors) :
P A BB AT By

il ROZE R 55

SEEHEE S

EE LR B EEE RN - BIEREREEE

e

1 JESPHRETRES (Fatigue proofing strategies) :

BREEERTR - B4

2

5. FEHEK : A HBHEX (Fatigue-related incidents) :
BTSSR 5 B BV SRS IH&L%WLH@'@E@%Z}E
o 1B BEE A B A O S5 AH R s 03k 1] > NG FRAE SEHT Level 1 2
HIEAERIFE 2
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A FEEH L ER T Z%E (SMS incident analysis system) -
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2P ez [ /LR (Fatigue risk trajectory) ~

Mechanism)Z[l | &~ -
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Hazard Assessment Error Trajectory Control Mechanism

Prescriptive HOS rules
Aggregate PSWM
Fatigue modelling

/
/

Prior sleep and wake data

/

Symptom checklists
Self-report behavioural scales
Physiological monitoring

Sleep opportunity/
Average sleep obtained

\
\

Actual sleep obtained

Behavioural symptoms

Fatigue proofing strategies
SMS error analysis system

/ SMS incident analysis system

Fatigue-related errors

Fatigue-related incidents

Level 5
Actual Incident

v

I8 55 JE\ B dL ] Fatigue risk trajectory
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HRET | AAK APMA FEFEEEEA A, B

1. AR » APMA 3% - SRRt HIE - B Ok ez En T2 -

2. E(EHIEEIRAE A5 [ A GERSE (5 B2 2= (OH&S) F i tH 3% > U8/ Bty
HET/EAH R R\ 5 Y = AL -

3. WEIEWHL TE(Shiftwork)EIFEE DL ~ RIIFHEERDL - B (E TIFIFE: ~ 1R4EDT
RZEAIREIBAZRFE EI%@EEB’J%%FéEL)JS’&KT?E/ﬂHE’JIﬂfﬂﬁaﬂ%ﬁfﬁf
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4. EmDLAEHIIE e A0S 7K AL H e 55 1H BE B R AR R 12 SR AT AT RE Mol hE
.
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5. ENITIEHBNE S ERH R IEE Sy - YIRS RS E T E T

1 B ATREHR a8 12 /NISAY TAERSES

2 REEEHEENHRERERRH - 5 KAAEREESZE/D 6 /NFHEE
i 5

3 HECRIADE ZFE(BTANTE H H TIEEIR TR 207 24 /NRFHYIR B

A HECRAEME 7 R 2/0F —BRHI IR SR (BIZE ) 24 /NE) |

5 ERPRFERE DGR TE(HERF I N ek = w)

6 EHLHERPIRE S NEATHEE -

6. HEVISAER T | HEET MG UK AR « HiK - (RE - EAS LR
oL~ HYAHRBE AR & ER -

FE | EE AEIET DK " HER - BEG  BUAFUR ? B R (TR S TR S 1Y
FEIE NI EK 25 SRR APMA SRV Z5TE 2

st 2 ~ U - S KABAREEERM - RREWE EOREE IMO Gk
2 A.960(23) R =M ? HIEE A.960(23) Annex 2 #IEISE 9 B T EG{EDE - SKEER R
RENPRIFABHER > DUEAES [HTHHME 2 BRI S (I © (Fitness for duty: Pilots should
be adequately rested and mentally alert in order to provide undivided attention to pilotage duties for the duration

of the passage.) | JEJPEAHYE > —(E " HEE ) U > EEEGEE 7

WHVEL - 5 HISUKA » AESUKARIEAFE - A ERCE R 2E
MR E R - FERZE R 5 K AR B RV RE > 5 K NE A ERSHY TR - DU
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