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Monday 16 August 2010

0830 - 0845

0845 - 0945

1000 - 1100

1115-1215

1300 - 1400

1400 - 1500

1515 - 1615

1630- 1715

1715-1730

Welcome by ATSE Chief Commissioner

Martin Dolan

Overview of Human Factors
Morning Tea

Overview of Human Factors
Braak

Human Factors Class Exercise
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Individual Actions

Perception
Afternoon Tea
Memory
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Marine Case Study
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Welcome Drinks
Cellar Bar, University House
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Melanie Todd

Richard Batt
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Richard Batt

Richard Batt

Tuesday 17 August 2010

0830 - 0845

0845 - 0945

1000 - 1100

1115-1215

1300 - 1400

1400 - 1500

1515- 1615

1630- 1715

1715-1730
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Quiz

Attention
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Situational Awareness
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Decision making
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Decision Making
Fatigue
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Automation
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Workload
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Stress
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Alarms and Responses
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Aviation Case Study
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House, Smart Casual Dress
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Will Kerr
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Afternoon Tea

Organisational Influences
Break

Organisational Influences Class Exercise

Revision

Richard Batt

Peter Renshaw

Peter Renshaw

Will Kerr

Melanie Todd

Richard Batt

Richard Batt

Richard Batt

Richard Batt



Friday 20 August 2010

0830 - 0845

0845 - 0945

1000 - 1100

1115-1215

1315- 1415

1415 - 1515

1515-1530

1545 - 1700

ASC-TRT-10-11-001

Quiz
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Safety in Action
Rail Case Study
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David Newman

David Newman

Rick Sellers

Rick Sellers

Richard Batt
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3.0 Fatigue Investigation Checklists
Guidelines

Because of the pervasive nature of fatigue in our society, fatigue should be
considered an underlying factor in virtually all occumrences. In support of this,
four questions provide guidance as to the initial assessment of fatigue as a
contributing factor to an occurrence:

At what time of day did the occurrence take place?
Was the operator's normal circadian rhythm disrupted?
How many hours had it been since awakening?

Does the 72-hour sleep history suggest a sleep debt?

If the answer to any of the above questions indicates a problem, then fatigue
should be investigated in depth.

To establish fatigue as a contributing factor, it must be demonstrated both

The person or crew was in a fatigued state; and

The unsafe act or decision is consistent with the type of behaviour expected of a
fatigued person or crew.

The following checklists,Checklist 1 - Establishing the fatigued state and
Checklist 2 - Establishing the link between fatigue and the unsafe
act/decision, have been developed to aid in the collection of fatigue-related
evidence.

Checklist 1 consists of four columns: Issue; Probes; Best-case Responses; and
Notes. The first column, /ssue, is a listing of significant factors relating to fatigue.
Each one of these issues is described in Section 1, Sleep and Fatigue. Each
Issue is accompanied by a list of Probes, questions that examine wvarious
aspects of the issue. Probe questions are important in determining whether the
Issue is pertinent to the occurrence. The third column, Best-case Responses,
provides a foundation for analysis of fatigue; that is, any response different from
the best-case represents a potential reduction in rested state. The fourth is for
investigator notes.

Checklist 2 consists of three columns. The first two, Performance Impairment

and /ndicators, describe the possible effects of fatigue on performance. The third
is for investigator notes.

ASC-TRT-10-11-001 17



Checklist 1 - Establishing the fatigued state

Issue Probes Best-case Response Notes
Cluantity of Sleep What was the length of last 7.5 to 8.5 hours
consolidated sleep period?
Summary -
establish whether |Start time?
or not there was Normal circadian rhythm, late
a sleep debt evening

Awake Time?
Normal circadian rhythm,
early morning

Was your sleep interrupted (for how

long)? No

Have you had any naps since your last
consolidated sleep? Yes

Duration of naps?
Had opportunity for

restorative (1.5-2 hrs) or
strategic (20 min) nap prior

Describe your sleep patterns in the to start of late shift
last 72 hours.
(Apply sleep credit system) 2 credits for each hour of

sleep; loss of one credit for
each hour awake - should be
positive value

Cuality of Sleep  |How did the sleep period relate to the  |Normal circadian rhythm, late
individual normal sleep cycle i e, evening/early morning
Summary - startfinish time?
establish whether |(See "Quantity")
or not the sleep
was restorative  |Sleep disruptions?
No awakenings
Sleep environment?
Proper environmental
conditions (quiet,
comfortable temperature,
fresh air, own bed, dark

Sleep pathologies? room)
None

Work History Hours on duty and/or on call prior to  |Situation dependent - hours

the occurrence? on duty and/or on call and
Summary - type of duty that ensure
establish whether appropriate level of alertness
the hours worked for the task
and the type of  \Work history in preceding week?
duty or activities Number of hours on duty
involved had an and/or on call and type of
impact on the duty that do notlead to a
quantity and cumulative fatigue effect

quality of sleep

ASC-TRT-10-11-001 18



Irregular
Schedules

summary -
establish whether
the scheduling
was problematic
with regards to its
impact on
quantity and
quality of sleep

Circadian
Dysrhythmia
(Jet Lag)

Summary -
establish the
existence and
impact of jet lag
on quantity and
quality of sleep

WWas helshe a shiftworker?

If yes, was it a permanent shift?

If no, was it rotating (vs irregular)
shittwork?

How are overtime or double shifts
scheduled?

Scheduling of critical safety tasks?

Is there a fatigue counter-measure
program in place?

Number of time zones crossed?

If more than one, at what rate were
they crossed?

In which direction was the travel?

ASC-TRT-10-11-001 19

Mo (Shiftworkers never fully
adapt in terms of sleep
quality)

Yes - Days

Yes - Rotating clockwise,
rotation slow (1 day for each
hour advanced), night shift
shorter, and at the end of
cycle.

Scheduled when operators
will be most alert in the
context of their circadian
rhythm.

Scheduled when operators
will be most alert in the
context of their circadian
rhwythm.

Yes
One

The slower the better

East to West



Checklist 2 - Establishing the link between
fatigue and the unsafe act/decision
Performance Impairment | Indicators Notes
Attention Overlooked sequential task element
Incorrectly ordered sequential task element
Preoccupied with single tasks or elements
Exhibited lack of awareness of poor performance
Reverted to old habits
Focused on a minor problem despite risk of major one
Did not appreciate gravity of situation
Did not anticipate danger
Displayed decreased vigilance
Did not observe warning signs
Memory Forgot a task or elements of a task
Forgot the sequence of task or task elements
Inaccurately recalled operational events

Alertness Succumbed to uncontrollable sleep in form of microsleep,
nap, or long sleep episode

Displayed automatic behaviour syndrome

Reaction Time Responded slowly to normal, abnormal or emergency
stimuli

Failed to respond altogether to normal, abnormal or
emergency stimuli

Problem-selving Ability Displayed flawed logic

Displayed problems with arithmetic, geometric or other
cognitive processing tasks

Applied inappropriate corrective action
Did not accurately interpret situation

Displayed poor judgement of distance, speed, and/or time

ASC-TRT-10-11-001 20



Mood

Was less conversant than normal
Did not perform low-demand tasks
Was irritable

Distracted by discomfort

Attitude

Displayed a willingness to take risks
Ignored normal checks or procedures

Displayed a "don't care" attitude

Physiological Effects

Exhibited speech effects - slurred, rate, content

Exhibited reduced manual dexterity - key-punch entry
errors, switch selection

ASC-TRT-10-11-001
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NAME DATE AND TIME

: SUBJ ECTIVE FATIGUE
(Crrc!e the number of the statement which describes how you feel RIGHT NOW.)

Fully Alert; Wide Awake; Extremely Peppy

Very Lively; RBesponsive, But Not At Peak

Okay; Somewhat Fresh
A Littie Tired; Less Than Fresh
Moderately Tired; Let Down.

it || —

Extremely Tired; Very Difficult To Concentrate

.7 Completely Exhausted; Unable To Funetion Effeciivety; Ready To. Drop
COMMENTS '

qaf 3-2 ks E’Ii‘?? [’ﬁé%?«
3.10 @%fzﬂi@ﬁrﬁﬂ TRk

PSR R SRR (SRR O USRI A
éﬁﬁ'ﬁﬁiﬁﬁw R A LAt RIS e el | B LA S
R 1L B0 - afhe T PR o S o i R RN T [ e SR R
VRS £ 95 (physical fatigue ) Ve » SpA 55 (mental fatigue ) ]
T B HE FPRE AT N R RLYE S - I IR
T~ SRR I~ o 2RI OO P R - A

! FRMS for the Canadian Aviation Industry: Developing and Implementing a Fatigue Risk
Management System, TP 14575E, Transport Canada, April 2007 -
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Hazard Assessment ] | Error Trajectory | | Control Mechanism

Prescriptive CARs
requirements
Fatigue modelling

Sleep opportunity

Sleep obtained Prior sleep/wake data

Symptom checklists
Self-reporting
behavioural scales
Physiological monitoring

Fatigue-related
symptoms

Latent Errors

Fatigue-proofing strategies
SMS error analysis system

Fatigue-related errors

Fatigue-related incidents SMS incident analysis system
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BRSNS (ICAO) =14 2008 4 =i I FRMS 5| 5T+ BEIFF 1> 2047
2009 5 8 £ FRMS = [ 4 » 18 FRMS HIRHYFE 0 - i1 EASA -
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% FRMS AL 0B I < FU e FRMS V11— FqLY)
IV PORCE LY TR A RAIEUE CRTAI : ) - bl FERRLEEY T (R
) e pAgE o BT S I TR FRMS > [ s R
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f

*J FTR] FRMS ﬁfp’ﬁ;& %Z“I/jfirwﬁ,rj[ﬁgtn g giﬁﬁ}aﬁ? ( Transport Canada )
E”L I/ T Fatigue Risk Management System (FRMS) Toolbox | » [P [ fhip

);_._.
£ SE IR 55 www.te.ge.ca/CivilAviation - &) fA,J/TP FRT FLITLJ’LW :

1. FRMS for the Canadian Aviation Industry: An Introduction to Managing
Fatigue, TP 14572E: introductory material intended to raise awareness

about fatigue ;
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2. FRMS for the Canadian Aviation Industry: Fatigue Management Strategies
for Employees, TP 14573E: provides the knowledge and skills required to
apply appropriate fatigue management strategies at the individual level ;
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Working Non-traditional Hour
Fatigue

Sleep

Napping

Food

Water

Caffeine

Alcohol

Nicotine

Drugs

Well-being

Physical Exercise
Social/Family Life
Commuting

Work Schedule Design
Jet Lag
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3. FRMS for the Canadian Aviation Industry: Employee Training Assessment,
TP 14574E: an optional module intended to assess employee competence
in topics covered in the Fatigue Management Strategies for Employees
workbook ;

TR AR (S YRR L LA BB **fglﬁlrﬁﬁgl S Y -

4. FRMS for the Canadian Aviation Industry: Developing and Implementing a
Fatigue Risk Management System, TP 14575E: explains how to manage
the risks associated with fatigue at the organizational level within a safety

management system framework ;

AL [ PR FRMS 2 J17 3 s -

5. FRMS for the Canadian Aviation Industry: Policies and Procedures
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Development Guidelines, TP 14576E: proposes a policy structure while
providing examples and guidelines to help organizations through the

process of designing fatigue risk management policies and procedures ;

\—

Rl AT > (U RN AR FRMS R & Gy oA b
[T

6. FRMS for the Canadian Aviation Industry: Fatigue Audit Tools, TP 14577E:
provides an overview of tools available to employers to help determine
whether scheduling provides employees with adequate opportunities to get

sufficient sleep :
WML  GE ISP S S e 1 R
Tl LV EEIE SRS R T RS

7. FRMS for the Canadian Aviation Industry: Trainer's Handbook, TP 14578E:
in addition to a training presentation on fatigue, fatigue management
systems, and individual fatigue management strategies, the package

includes background information for delivery of the workshop, learning

outcomes, and questions frequently asked by participants -
PR A :TF\["T”?H ) IEIJEI EE“EJPZ/D[H L .,HF i 55 FRMS ﬁl%%:j/ng”%ﬁzl

PASH > puer SRR TEEE R FRMS JEEER T Y SRR B R
W YRR FRMS bl 2 i | -

1. Advisory Circular on Development and Implementation of Fatigue Risk
Management Systems in the Canadian Aviation Industry, AC No.:
SUR-001 ;

2. Fatigue Risk Management Systems Assessment Guide, Staff Instruction
No.: SUR-007 -

FRMS (il S5 zp ik - 2 (i Rt ["aﬁ‘ﬁﬂl %ﬁﬁﬁi”?ﬁpéﬁ&
T RS 7 S R A -

3.11 S LIRS

Eiﬁfj* iy T 75 29 4 Prgt 811 (bio-mathematical models ) E'Hé?]’ﬁ[ T
EEasc7 ?Z%‘“ﬁ,ﬂﬁ‘ TR S FRMS Tghk 1 1k 55 %’%’ﬁ%ﬁjﬂ > IR P
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PPV SRS (Civil Aviation Safety Authority » CASA ) #7 2010 = 3 F| *° r”ﬁj— i
R F -“Bio-mathematical Fatigue Modelling in Civil Aviation Fatigue Risk
Management Application Guidance” - FﬂE'ﬁ?’ﬁ“fﬁf@ 6 (i ZﬁﬁT[F‘[inf Pugt £l
Bt 2

1. Circadian Alertness Simulator (CAS)

2. Fatigue Audit InterDyne (FAID)

3. Interactive Neurobehavioral Model (INM)

4. Sleep, Activity, Fatigue, and Task Effectiveness (SAFTE)
5. Sleep/ Wake Predictor (SWP)

6. System for Aircrew Fatigue Evaluation (SAFE)

in’gmzigf, F [+ CAS ~ FAID ~ SAFTE ~ SWP =13~ B3 [ls™ [Ji fid v il

> 5] — ﬁ:’«?ﬁl T "??ﬁ{ﬁruiﬁ"j ﬁl IE,H Eﬁ El#%éj\ ﬁfﬁl »I';Jﬁf{?g.oig[ H[ FAID
o ~ﬁﬁﬁ%@“&ﬁr’Wﬁﬁﬂtﬁﬁ’wﬁﬁ“i% S 4
TERAGT PSS A Y (MR SAFTE TR gy M FAST
( Fatigue Avoidance Scheduling Tool ) & FAST AVIATION fjJJ g e i% [
AL~ 1 SR IR TR V7Y Y ATSB I P S p e
%‘3 E[' FAST; {ﬁﬁﬂ B H Y Rl H = ] ' i ?%"%ﬁ [ ] I/ EH{E##,. i
]E{r/[ 3% r[, i’ F Q/F_\n By SRR F'?EH[;EJ FJ*%”J [/If[ s o

SAFTE {5 » It 22 PAST it ity -
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Sleep, Activity, Fatigue, and Task Effectiveness (SAFTE)
Organisation: Fatigue Science, United States, www.fatiguescience.com

Contact: Dr. Steve Hursh, Dr. John Caldwell. info(@fatiguescience.com
References: [14,20-22]
Description:

The SAFTE model includes a sleep reservoir, circadian rhythm . and sleep inertia

component, and has an ‘auto sleep’ function that calculates likely sleep times based

on work schedules and sleep physiology. The SAFTE model has been originally

based on laboratory data. but the sleep calculations have been validated in ground

transportation operational studies. A software version of a Fatigue Avoidance

Scheduling Tool (FAST) has been tailored to accept aviation-specific inputs.
Products and services:

e Software packages in two versions: FAST and FAST AVIATION. License
terms dependant on the duration of the licensing period (1 vs. 2 years). and the
intended use of the software (i.e. corporate versus consultant).

e  Consulting services. using both FAST and FAST AVIATION are available
through Fatigue Science.

[ 3-4  SAFTE fizvffsit

Sleep, Activity, Fatigue and Task Effectiveness Model
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