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Day 1 -8t November 2018 at China Hotel, Guangzhou, China.
09:00 1. Welcome. Douglas Mellor. FRMSc Limited, United Kingdom
09:15 2. Fatigue Management and Mitigation. Captain Li Ke. China Southern Airlines

10:00 3. Fatigue management inside of prescriptive limits using FRMS principles.
Nina McGrath Manager, FRMS Cathay Pacific Hong Kong

10:30 4. Fatigue Investigation Experiences Danny Cheng. Associate Aviation Safety
Investigator, Aviation Safety Council, Taiwan

11:00 BREAK

11:30: 5. Panel Session — exploring high levels of exposure to fatigue in scheduling.
Moderator Dr Barbara Stone. FRMSc Limited

12:00 6. Review of the fatigue risk survey in ATC and Pilots and our future work.
Li Tong PhD. Associate Professor and SMS Consultant

12:30 LUNCH
14:00 7. Panel discussion: What differentiates good from bad pairings:
Captain Darrell Myers, President Luxembourg Pilots’ Union and

Captain George Karambilas, Pilot Representative FSAG Cargolux Airlines

14:30 8. Operational and human performance fatigue data and how that data can be used
in the management of fatigue risk. Jesus Rubio Director, Data and Digital Content, IATA

15:00 9. Working toward an FRMS in Helicopter Operations in Australia
Captain Matt Shrimpton FRMS Manager, HNZ Group, Australia

15:30 BREAK

16:00 10. Risk and Management of 2 pilot crew on red eye flights.
Captain Yang Ku. China Southern Airlines

16:30 11. FRMS Approach at Sun Express Germany,
Markus Kauth, Pilot & FRMS Manager, SunExpress Germany

17:00 FINISH

19:30 Networking Dinner. A networking dinner has been arranged at the hotel and is
included in the conference package for all delegates.



Day 2 — 9" November 2018
09:00 12. Welcome bhack. Douglas Mellor. FRMSc Limited, UK.

09:15 13. Challenges in regulating fatigue within Denmark
Mads Eklund Chief Inspector and Cabin Safety CAA Denmark

10:00 14. Fundamental research for implementation of FRMS in China. Ruishan Sun.
Professor, Executive Deputy Director of National Key Laboratory of Air Traffic Operation
Safety Technology; Director of Research Institute of Civil Aviation Safety at Civil Aviation
University of China

10:30 BREAK

11:00 15. The interface between fatigue and human performance
Ms Kathryn Jones. Human Factors. UK Civil Aviation Authority

11:30 16. Coping with fatigue. Captain Darrell Myers, President Luxembourg Pilots’ Union
12:30 FINISH AND LUNCH

14:00 FRMS Forum Annual General Meeting
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Prescriptive Approach

FRMS

Target Group: Individual operational personnel

The scientific that
management.

Individual responsibilities and those of the Service
Provider, for managing fatigue.

Causes and consequences of fatigue in the operation(s)
in which they work.

How to identify fatigue in themselves and others.

How to use fatigue reporting systems, including how to
report that they are too fatigued to undertake safety-
critical duties.

Personal strategies that they can use to improve their
sleep at home and to minimize their own fatigue risk,
and that of others, while they are on duty.

Sleep disorders and their treatment, where to seek help
if needed, and any requirements relating to fitness for
duty.

principles underpin  fatigue

An overview of the FRMS structure and how it works in
the Service Provider's organization, including the
concepts of shared responsibility and encouraging
effective reporting.

Their responsibilities and those of the Service Provider, in
the FRMS.

The scientific principles that underpin FRMS.

Causes and consequences of fatigue in the operation(s)
in which they work.

FRM processes in which they play a vital role, particularly
in the use of fatigue reporting systems and implementing
mitigations.

The importance of accurate fatigue data (both subjective
and objective).

How to identify fatigue in themselves and others.
Personal strategies that they can use to improve their
sleep at home and to minimize their own fatigue risk,
and that of others, while they are on duty.

Sleep disorders and their treatment, where to seek help
if needed, and any requirements relating to fitness for
duty.

Target Group: Personnel involved in schedule (roster) design and management

The scientific that
management.

How scheduling affects sleep opportunities and can
disrupt the circadian biological clock cycle, the fatigue
risk that this creates, and how it can be mitigated
through scheduling.

Use and limitations of any scheduling tools and bio-
mathematical models or other algorithms that may be
used to predict an individual’s fatigue across a
schedule/roster.

How to identify fatigue in themselves and others.

How fatigue reports are generated and analysed.

principles underpin  fatigue

Personal strategies that they can use to improve their
sleep at home and to minimize their own fatigue risk,
and that of others, while they are at work.

An overview of the FRMS structure and how it works in
the Service Provider's organization, including the
concepts of shared responsibility and encouraging
effective reporting.
The scientific principles that underpin FRMS.
How scheduling affects sleep opportunities and can
disrupt the circadian biological clock cycle, the fatigue
risk that this creates, and how it can be mitigated
through scheduling.
Use and limitations of any scheduling tools and bio-
mathematical models or other algorithms that may he
used to predict the levels of an individual’s fatigue across
rosters/schedules.
Their role in the FRMS in relation to fatigue hazard
identification and risk assessment.
Processes and procedures for planned schedule changes,
including:

o assessing the potential

planned changes;

fatigue impact of

&l 3-1
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Prescriptive Approach

FRMS

o  early engagement of the FSAG in the planning
of changes with significant potential to increase
fatigue risk; and

o  implementing changes recommended by the
FSAG.

How to identify fatigue in themselves and others.
Personal strategies that they can use to improve their
sleep at home and to minimize their own fatigue risk,
and that of others, while they are at work.

Basic information on sleep disorders and their treatment,
and where to seek help if needed.

Target Group: Executive decision-makers and operational risk managers

The  scientific that
management

An overall understanding of crew member or controller
fatigue and the safety risk that it represents to the
organization.

The responsibilities and accountabilities of different
stakeholders in  fatigue management, including
themselves.

Linkages between fatigue management and other parts
of the Service Provider’s safety management system.
Regulatory requirements for fatigue management.

How to identify fatigue in themselves and others.
Personal strategies that they can use to improve their
sleep at home and to minimize their own fatigue risk,
and that of others, while they are at work.

Basic information on sleep disorders so they can make
organizational decisions about how to manage affected
individuals.

principles underpin  fatigue

An overall understanding of the scientific principles that
underpin FRMS and the safety risk that fatigue
represents to the organization.

An overview of the FRMS structure and how it works,
including the concepts of shared responsibility and an
effective reporting culture, and the role of the FSAG.

The responsibilities and accountabilities of different
stakeholders in the FRMS, including themselves.

An overview of the types of fatigue mitigation strategies
being used by the organization.

FRMS safety assurance metrics used by the organization.
Linkages between the FRMS and other parts of the
Service Provider’s safety management system.

Linkages between the FRMS and other parts of the
organization, for example the scheduling department,
operational sections, medical department, safety
department, etc.

Regulatory requirements for the FRMS.

How to identify fatigue in themselves and others.
Personal strategies that they can use to improve their
sleep at home and to minimize their own fatigue risk,
and that of others, while they are at work.

Basic information on sleep disorders, their treatment,
and where to seek help if needed, so they can make
organizational decisions about how to manage affected
individuals.

Target Group: FSAG members

Not Applicable

All FRMS components and elements.

The responsibilities and accountabilities of different
stakeholders in the FRMS.

Linkages between the FRMS and other parts of the
Service Provider’s SMS.

Linkages between the FRMS and other parts of the
organization, for example the scheduling department,
flight operations, medical department, safety
department, etc.

Regulatory requirements for the FRMS.

The scientific principles that underpin FRMS.
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APPENDIXC. PROCEDURES FOR CONTROLLED REST ON THE FLIGHT DECK

Controlled rest on the flight deck is an effective fatigue mitigation for flight crews. It should not be used as a scheduling
tool, but used in conjunction with other fatigue countermeasures, as needed, in response to unanticipated fatigue
experienced during operations.

¢ Use of controlled rest on the flight deck should result in a fatigue report to enable the FSAG or Safety
Management System process (as applicable) to evaluate whether existing mitigation strategies are adequate.

¢ [tisonlyintended to be used during low workload phases of flight (e.g., during cruise flight) at times when it does
not interfere with required operational duties.

¢ [t should not be used as a method for extending crew duty periods.

e Procedures for controlled rest on the flight deck should be published and included in the fatigue training
programme.

The following recommended procedures are based on a survey of major air carriers. They represent considerable
experience in many regions of the world and include options reflecting variations between different types of operations.

Note: This is not intended to be an all-inclusive list, nor are all of these procedures necessarily required. Each operator
should work with its regulator to define appropriate procedures.

C1. PLANNING

¢  Only one pilot may take controlled rest at a time in his/her seat. The harness should be used and the seat
positioned to minimize unintentional interference with the controls.

¢ Controlled rest on the flight deck may be used at the discretion of the captain to manage both unexpected
fatigue and to reduce the risk of fatigue during higher workload periods later in the flight.

e |t should be clearly established who will take rest, and when it will be taken. If the captain requires it, the rest
may be terminated at any time.

¢  The captain should define criteria for when his/her rest should be interrupted.

¢ Hand-over of duties and wake-up arrangements should be reviewed.

e  Flight crews may only use controlled rest if they have completed the appropriate training.

¢ Some operators involve a third crew member (not necessarily a pilot) to monitor controlled flight deck rest. This
may include a planned wake-up call, a visit to be scheduled just after the planned rest period ends, or a third
crew member on the flight deck throughout controlled rest.

¢  (Controlled rest should only be planned during the cruise period from the top of climb to 30 minutes before the
planned top of descent. This is to minimize the risk of sleep inertia, and allow sufficient time for operational
briefings and increasing workload prior to commencing descent.

¢ Ashort period of time should be allowed for rest preparation. This should include an operational briefing,
completion of tasks in progress, and attention to any physiological needs of either crew member.

e  During controlled rest, the non-resting pilot shall perform the duties of the pilot flying and the pilot monitoring,
and cannot leave his/her seat for any reason, including physiological breaks.

e Asufficient period of time should be allowed following the controlled rest to overcome the effects of sleep inertia

and allow for adequate briefing.

3-2  FelfiaizEm THEIR
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Cc2.

The planned rest period should be no longer than 40 minutes, to facilitate enhanced alertness but not detract
from operations.

Personal equipment (such as eye shades, neck supports, ear plugs, etc.) is permitted for the resting pilot.

RECOMMENDED RESTRICTIONS

The autopilot and auto-thrust systems (if available) should be operational.

One pilot shall be fully able to exercise control of the aircraft at all times and maintain situational awareness.
Only one operating flight crew member may rest on the flight deck at a time.

Both operating pilots should remain at their stations.
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REE @Jﬁ[l A Sy R FE Pt (H 2 (B R R ~ B S5t FE P (E A
e

B b A > 22 A EIREME 5% B R E BTSSR 0 R
MY ~ REHE - RERR (IFEE S sEIEE S ) - FEEEER (DR
598 SR FATEE R4 & -

ICAO

ICAO J> 2016 SFE3Amdmsk 9966 I 25 B ER TIEE 2 kv - RIBERIACRRHE 5%
EEEIR o Ry = FREA

()

(2)

(3)

R IEFERE (Operational Safety Performance Indicators)

BRI HEREEER - BE GRS E R nT R S o Y RIS Ry
IR Bl - BAP A ARMTARAIRF R > 5 G R 25 AR Ry 2 JRE R B
PHERS - NI H RO HE®E 4 TGEREDL B 2 A8 10%F K
fo > HoAtr w40 3-3 © & 3-4 F5 NASA A 1994 FEFT#R 2 R EHEBR 55 IR
tbds -

tHER L2 (Crew Fatigue Safety Performance Indicators)

BRIACR (RaH S 57 sFASHHRE R - LB SR A iR Z A A Rl A = i H
EEEER > HEREE  BFERREREIRAEE - T ERHELEE

BHREE > G40 - 2l B IE—IREBE RS - BINEMRERRAR
i SBRARDHTATAN - [B] 3-5 Rt B RAZME R (EH PGt Zfatap -

ICAO FRER4H B S5 I T EFERF & N IGR(:

® IRIELUERI T RE S HI A B TGS IR E

® ZIERAHRIE IR B NGB B TAFA R IR

® ZIRIENRMZERACERE - DI ERES -

55 B EIE (Bio-mathematical Model Thresholds SPIs)

AW BEAFE A FTTRN Z J S A2 FE PTG (TR o] R Red 5 A - 640 - B H#EAE SP(E
5.0 I Z MBS 5% > BETEEAYE > AEESRME - FrlE eV
SARRP I E IR AT REA[E] » IR A B 25 A VB R = E R R AE R
EBEIRE 2 2 BRI ATGT > NI RE I DA AU FRMS 2 -
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Safety Performance Indicator Acceptable Value/Target

How often the maximum scheduled duty day (e.g., 13
hours) is exceeded

Maximum scheduled duty day will not be exceeded on
more than 5% of days in any 28-d period

Number of flight duty periods ending 30 minutes later
than scheduled

If report time is earlier than 05:00, flight duty period
extensions of 30 minutes or more may not accur on
more than 10% of days in any 28-d period

How often minimum 10-hour break is reduced

Not acceptable to operate next duty period. Acceptable
on no more than 1% of flights in any 28-d period

How often duty periods end in the window of
circadian low (WOCL)

For non-augmented crew, no duty period longer than 9
hours will be scheduled to end in the WOCL. Delays
acceptable on no more than 1% of flights in any 28-d
period

Number of pairings identified as high fatigue risk, e.g.,
no more than three consecutive night flights
scheduled

Target - no exceptions

Number report times earlier than 06:30 on successive
days

No more than 2 scheduled. Acceptable on no more than
1% of flights in any 28-d period

Number of reserve crew call-outs for fleet A at base B

Not to exceed 5% in any 28-day period

f&l 3-3

B R

Type of Operations

Cause of Fatigue Hazard Short-haul Night Cargo Long-haul

Restricted sleep due to short rest breaks X

Restricted sleep due to early duty report times X

Multiple high workload periods across the duty day X

Multiple sectors X X

High density airspace X

Long duty days X X
Extended wakefulness on duty days X
High workload during circadian low X X
Shorter sleep periods at wrong times in the circadian cycle X X
Circadian disruption (due to night work) X X
Split sleep patterns and short sleep episodes on layovers X X
Circadian disruption (due to crossing multiple time zones) X
Circadian drift (changes in circadian pattern) following extended trips X

3-4  AETRFUER 255 IR ER#E (NASA 1994)

18




Measure SPIs for long range and ultra-long range operations (1

flight per duty period)

sleep/wake history monitored using actigraphy 1.

and sleep diaries

sleep in the 24 hours prior to duty start time

2. time awake at duty start time
3. sleep in the 24 h prior to TOD (including in-flight sleep for
augmented crews)
4. time awake at TOD
performance measured on the psychomotor 1. pre-flight PVT performance speed
vigilance task (PVT . .
& (PVT) 2. PVT performance speed in the hour prior to TOD
subjective fatigue rated on the 7-point Samn- 1. pre-flight fatigue rating
Perelli crew checklist 2. fatigue rating at TOD
subjective sleepiness rated on the 9-point 1. pre-flight sleepiness rating
Karolinska Sleepiness Scale 2. sleepiness rating at TOD

3-5 HERGFLEENIEE
ICAO B2 TATA 254 2 ARREEREZ EEfE » 4058 3-4 Fn -

F%3-4  1CAO B JATA W54 28 atE > bhifg

ICAO

TATA

(1) BELEETHET

(1) HEFEE

(2) $HERS LT ETEtR

(2) FS5EE

(3) EEMERSTFHETTT

(4) EEMEER EEEE
(5) TR HE SEhAC R
(6) FEMEEBEHE

(7) FHiMEER R RE S B ik

(3) JES5EVREHE A

) A SETE
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6. BETKFHRENTHREE

S PR 5 R T2 T T 055 D T S8 2 O » 401 3-6
BT ¢ FEEIL R BB A L LA S AT R N T B
T 2 R

iR R U o Sy S AR AR (R (R AR SR ~ R S5 (U B 55 P
AT RUEEE RN DI F R B R 2 RlSE - 5ok
W S5 A 20 A BRI SRR AN SEEE M SRR - W
RS > aREBUIRE N FTRE AR S TRIT 2R - B3 > A N B 5S7REF
(R E AR SR B SR TP A 2 21T Ry B VB B > AR EA L ETR
ERE BN ERIOAE T REA 2B Z8E > ARl PR
TRATIN SRS A Fr o5 Z EERMARSE -

ZRiE 2 T e AR & B RS R E NS EFTIES B 2R HIN > RIE 51
fipt 2 SR - A RE 2 5 IR B A

(1) 5EHAREIR RN 2 (acute sleep disruption):
(2) EHAIEIRN 2 (chronic sleep disruption):
(3) FreEEESE.  (continuous wakefulness)
(4) IS $EE%E (circadian rhythm effects);
(5) HeEARERE (sleep disorders)

(6) g2 ~ LR ZE R (medical, psychological, illnesses and
drugs )

(7) TfE&f (workload) °

ARE IR 5 i s

(1) BEEMEELIR (physical symptoms)
(2) SRHEIMERGIR (cognitive symptoms ) s
(3) TH&ETERUIR (emotional symptoms) e

RtrlE DA EEUR > A A BEE DR lEA - iz R E R R e K i
RSV ERELE o E NEZELIHESRIES - DUER EB e ERIRIE
o A REERT R AR DEIRRE B 55 ORI I R SR - S (155 A A o Aty
(50 PRI 5 i | B 4 A R = T2 SR & ME BB e B IR 55 THIYG ~ SRR L B e PR S
B > AP ~ S K ~ JISEFE RE AN ERFJENTEZEAEE -
B R B I T N 4 i B AR O B AN > S s E B a5 > WEH
B
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ST ZE 56 I 5y B BRI T
(1) HEELIESE

® TR E S AL BEEE S HA mE IR BRI T - F1an : 315
HERHRF RN R S BORRE R FIR b 4a4H B ~ IR T mdm BT - PEELNEZ fR
SEEIEIRIYEE-

® T A MR RN T - 40 - AL ~ A E L
®  H[ (i IR S5 b o AR R A T D A -

(2) 55T
® fRfidl B SEHEIMNE Z e REEE N

® fmtliEmieft HatrlsH SR 5 eSOk - 40 © SN ~ /NEESHE
BB LSS

® it L{Flma 2 8 E MR /N R BB AR
(3) o4

® fmtidEH AR FABNAH BRI ST - B TR 2 FR (el 2
HHEE

® i tisH Bk 57 T EhHR S B SR S5 SR AR (IR
(4) SR RtErR
® VL EEAMEENESIRGAILER » DB 2 5 EE
® i tlE i E it PR B 5 IR AH R e L3 AT
® TRt EIRE BRI R AR 55 THE R -

& 3-7 AE—PE - EAAE R E 2 N TIHEAGEE D e = i B ISR AR K - R
B i 55 b 2 HEHE - AL %ﬁékéﬁﬁm B R 5y B IR
R - eSS P WERHE AT ~ EEBEIRF AR R - DUESHE R
B -
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HEATMHEERT
o RPN A HEELH
o FHEZIEERE RIER S

o FHEMRZIEEME EEMEANE:
o FHEMRZREHES -

BB AR R SRARRE &R T

® FHEEITIE

® FHFIGIE

® g HAZRTIIRITIFEL ;

® GHEHERSRITHX -

Company Operations & Fatigue Management

Fatigue . Operational
Fatigue aust Scheduling
mitigation demand .
risk Fatigue management
assurance Fatigue Manpower Training regulation. guideline.
prevention |management| demand and surveillances

preparation & use of faticue countermeasures

- -
level M tums act event

Acute/chronic sleep
distuption;
Continuous wakefulness:
Circadian rhythm effect;
Sleep disorders:
Psychological conditions,
illness or medicine effects;
Workload

Integrated Fatigue Factors
Emotional - . )
TR Investigation Diagram
Cognitive
Physical

& 3-6 BEIUEZHENRNTAEE
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Flight number Operational flights trend
Tramning flights/course trend
Average fleet flight time trend
Pilot’s max daily sectors trend

Operational
& training
Effective Fatigue demand

fatigue Risk of . High \/

management

measures Scheduling
Manpower

Optimal aircraft/ pilot ratio
Optimal caption/FO ratio

- I" - I“ '\[\r Number of captions and FOs
TTT_N Number of aircrafts

& 3-7 EEBEGIIRTK - R E N TEIRGE Z LR S E
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