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2009F 8% = > 1 1%/ % » X #FRMSz HjiF~ i o
® 2011#6% 15p ICAOL 5% #-FRMS#p i 2. & & % féf;‘i’;#ﬁ
TR E B 0 X 2011E127 15p A2 Ak e
® [CAO ¥ »+ 2011 # % # Doc 9966- Fatigue Risk
Management Systems Manual for Regulators o

o ICAO?*—%’?EX]“ ez e (IATA) 2 %S H#ETAE ¢

(IFALPA) FBar2011 & T2 11p 3 & By o 7 &

¥ \FRMSL*' ip31- Fatigue Risk Management
Sstems Imlementatlon Guide for Operators °
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http://www2. icao. int/en/FatigueManagement/Pages
/FatigueManagementTools. aspx

® Annex 6 Part 1
* 4.10 Fatigue management
* Appendix 8 FRMS Requirements

® Guidance Material
* (Operators

* Regulators
20124 % FR i E
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® /| physiological state of reduced mental or physical
performance capability resulting from sleep loss or
extended wakefulness, circadian phase, or workload
that can Impair a crew member’ s alertness and

ability to safety operate an aircraft of perform
safety-related duty.
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® /A data-driven means of continuously monitoring and
managing fatigue-related safety risks, based upon
scientific principles and knowledge as well as
operational experience that aims to ensure relevant
personnel are performing at adequate levels of
alertness.
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Are you legal?

Are you too tired to fly?
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Annex 6, Part 1, 4.10 Fatigue Management
4.10.1 (Standard)

® ¢ AR pEph R g R F
® jp B TR R FLE DR P2 i
® fi iR HLE LA B OV TP R KA &
® g AR
O 37 % _flight time/flight duty period/duty
period/rest time# *¥+4] (mandatory )
@ 37 T FRMSAp B 2> ST Bid * 4 ?;ﬁ“g
FRMS® 2 = B % ¥ (optional)
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BT & 37 LFRMSAP M R 2

® Is the State’ s safety oversight system mature
enough?

« ICAO USOAP: State’ s capability for providing
safety oversight by assessing whether the critical
elements of a safety oversight system have been
implemented effectively

Lack of Effective Implementation(LEI) measurement :

Low score

@ Have adequate resource?
FRMS: a performance-based regulatory approach
Maturity of existing flight & duty time limit

Man power/competency/ training/ guidelines/tool/
specialist support

20128 % T2 AT £
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Annex 6, Part 1, 4.10 Fatigue Management
4.10.2 (Standard)
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@ #r 3 fijl'g ﬁ;p—— 2= T 3 B flight
time/flight duty period/duty period/rest
timez & &

@ #4 % @ *FRUSH m e f i &
® R4 iTixi¢ * FRMS ; ﬂéﬁ%l’nﬁ AL PEAR MR T
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Annex 6, Part 1, 4.10 Fatigue Management
4.10.4 (Standard)
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Annex 6, Part 1, 4.10 Fatigue Management
4.10.5 (Standard)
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o Lbﬁg_}.?,.y — IRL R F 4L
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8RB 2 o@ > Zsafety assurance processesz # 4R
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Annex 6, Part 1, 4.10 Fatigue Management
4.10.6 (Standard)
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Annex 6, Part 1
Appendix 8 FRMS Requirements

SMS
Framework FRMIS @® FRMS policy and

1. Safety policy 1. FRMS policy and documentation 2
- documentation
ERIERIES @ Fatigue risk
2. Safety risk 2. FRM processes
management ¢ |dentification of hazards management Processes
* Risk assessment . predictive
* Risk mitigation . roactive
3. Safety 3. FRMS safety assurance processes b )
assurance ¢ FRMS performance monitoring ° reactive
* Management of operational ©) FRMS safety
and organizational change
¢ Continuous FRMS improvement assurance€ processes
4. Safety 4. FRMS promotion processes .
romotion  Training programs @ FRMS Promotion
* FRMS communication plan PI"OC@SS

20128 % T2 A3t §

Hazard Identification

® Predictive processes : examining Crew
scheduling affect sleep & fatigue

* previous experience
* evidence-based scheduling practices
* bio-mathematical models

Proactive processes : monitoring fatigue
level within operation (crew participate)

self-reporting of fatigue risks (subjective)
crew fatigue surveys (subjective)

analysis of planned versus actual time worked
monitoring crew s sleep

relevant crew performance data (objective)

20128 % T2 A3t §



Hazard Identification

® Reactive processes :@ contribution of crew
fatigue to safety reports & event

fatigue reports
confidential reports

audit reports

incidents

flight data analysis events

20128 % T3 2 AT ¢

® Crewmembers’ recall of fatigue

1) Fatigue Reporting Forms
2) Retrospective Survey

@ Monitoring crewmember fatigue during flight
operations

® Evaluating contribution of fatigue to safety
events

20128 % T2 AT £
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Fatigue Reporting Forms
When happened?
What happened?
Why happened?
What did you do?
What could be done?
Fr 2 hiE FR4 ) &8 S 2
FLHBEFF IR AEF

B TAAT NG R
UFE» it g
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Retrospective Survey
AR A2 3 AL g
AR EORERREX T

P

hi
Fle PR AR iy

How likely are you to doze off or fall asleep in the following situations, in contrast to feeling just tired? This
refers to your usual way of life in recent times. PLEASE TICK ONE
BOX ON EACH LINE
would never  slight moderate high
chance chance chance
Sitting and reading
watching TV
Sitting inactive in a public place (eg. theatre, meeting)
As a passenger in a car for an hour without a break
Lying down in the afternocon when circumstances permit..0 O....
Sitting and talking to someone
Sitting quietly after a lunch without alcohol
In a car, while stopped for a few minutes in traffic

Figure B1: The Epworth Sleepiness Scale

20128 % T2 AT £




@ Monitoring crewmember fatigue during
flight operations:
* body clock/sleep/fatigue/performance

1) Subjective Fatigue & Sleepiness Ratings
2) Objective Performance Measurement

3) Monitoring Sleep

4)

©)

20128 % T3 2 AT ¢

Subjective Fatigue & Sleepiness Ratings

Rl e e e
R AR G R
a3 ,@ * i

1 =fully alert, wide awake
2 =very lively, responsive, but not at peak

3 = okay, somewhat fresh

N

g

4 =3 little tired, less than fresh

ol o A

=g
=

5 = moderately tired, let down

6 = extremely tired, very difficult to concentrate

fEr (VoS s

7 = completely exhausted, unable to function effectively

Figure B5: The Samn-Perelli Crew Status Check

20128 % T2 AT £
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Objective Performance Measurement

® Supplement the subjective data collected in
fatigue reports & survey responses

@® Flight data analysis

@ Trained flight deck observers rating the
performance of crew on the flight deck

® Simple tests developed in the lab: PVT Test

20128 % T3 2 AT ¢
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Monitoring Sleep

® Sleep is a key factor to fatigue
® Sleep diary-pEfR % 4%
s FHREREIHELLR
e DY VR A I AEE R
@ Actigraphy—+r ik 3+
- HERERETHEL A
. ;}%%;’. % = ,’g
® Polysomnography- % & PEfR & Bl : " /P& /37
© TVHEEPEAE C BERSE PERST  GARFEL E
s FHFN O RFHNAERERE - RELEXZ REEF
o #7#bF = ULR (SIN-LAX) P¥i i »
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Monitoring Sleep

® Sleep is a key factor to fatigue

® Sleep diary-pEfR % 4%
o HEPEMR B TIoE L |
. ;\J} ) ]’-E 2'?'1 ﬁ
@ Actigraphy—-*vi# 3+
o MR E TIHEELER
s HAFE RO
® Polysomnography- % & PEfR & Bl : " /P& /37
o TR R - PR - PR ST AR 2 B
FHTS O AGHECRRE C REX L Rl
it 5 = ULR (SIN-LAX) P & %

20124 % F 2 A3t €

-l [0 YA

S15am. 920a.m. 925 am. S30a.m. Q35 am. 940 am. 9435 am. Gs0am. 955

1st in-flight rest period on the SIN-LAX flight

20128 % T2 AT £
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@

® Evaluating contribution of fatigue to safety
events

*  Checklist 1: @& %A= 5220

e Checklist 2: 75 # 0

20128 % T3 2 AT ¢
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® WERLWERF2Z P

O pFANE

@ AT iEixorig & 2 PR (Sleep Debt)
® 1 AR/ PFFZ ¥ i R 7]
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Sleep = REM + Non-REM
Non-REM = &% P (Stage 1&2) +3 pE (Stage 384 )
Stage 3 + Stage 4 = Slow-wave sleep

Stage 1

90 to 120 min.

Stage 3
20128 % F ikt &
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Mitigation Strategies for Sleep Debt

® Minimum of two consecutive night

® First recovery night: more slow-wave sleep than
usual, not enough time to REM sleep

@ Second night: more REM sleep than usual
® Third night: non-REM/REM cycle back to normal

® 48 hrs begin at 0200 vs 40 hrs begin at 2000

® Additional nights be needed 1f a crew

circadian body clock not already adapted to
local time zone

20128 % T2 AT £
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Mitigation Strategies for Night Duty

® Rotating clockwise & slow

® Napping before the duty period

® Napping during the duty period: napping
should be limited to 40-45 mins ; additional
10-15 mins to dissipate sleep inertia

Night shift shorter

Getting off duty earlier increases the time
available for sleep in the morning, before
the circadian body clock make it difficult
for crew to stay asleep

20128 % T2 ¢
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i

I Adinz 27 A RkE3 %7 FRISE = f g ¥
I%OWWﬁ%iPﬂﬁﬁ%ﬁﬁﬂlf%%?
2R FIRHEOE ST HE -

What is happening in the brain during sleep
The issue of sleep quality

Consequences of not getting enough sleep
The circadian body clock and sleep

Sensitivity of the circadian body clock to light
Shift work

Jet lag
ZIMOmmiPﬁﬁﬂ FEER
‘R aimawﬁ ATR E AR B A

)ﬁu% 5&;_!?0

201248 % T 2 A €

b
v,
X

24



B3 ()

3. AXAH G A g I T BT L

AR, AT HAY IR BHTR -

 http://www. tacare. org. tw/

20128 % T3 2 AT ¢

20128 % T2 AT £

s

25



