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1. About InterDynamics1. About InterDynamics
•• Developed and implemented the Inbound Logistics Developed and implemented the Inbound Logistics 

Scheduling System for the Sydney 2000 Olympics.Scheduling System for the Sydney 2000 Olympics.
•• Provide Planning, Scheduling & Risk Analysis systems to Provide Planning, Scheduling & Risk Analysis systems to 

Alcoa, bhpbilliton, Brambles, easyJet, EDI Rail, Fonterra, Alcoa, bhpbilliton, Brambles, easyJet, EDI Rail, Fonterra, 
Linfox, P&O, Pacific National Rail,Linfox, P&O, Pacific National Rail,
BAA Airports, QR National, Toll, Union Pacific, BNSF, BAA Airports, QR National, Toll, Union Pacific, BNSF, 
Canadian Pacific.Canadian Pacific.

•• Developed FAIDDeveloped FAID®® (Fatigue Audit InterDyne (Fatigue Audit InterDyne ®®) ) ––
extensively used internationally in a diverse range of extensively used internationally in a diverse range of 
industries since 1999, with Centre for Sleep Research.industries since 1999, with Centre for Sleep Research.

•• DevelopedDeveloped FaidFaid®®Safe Safe -- fatigue safety systems approach fatigue safety systems approach 
based on a risk engineering framework developed in based on a risk engineering framework developed in 
alliance with Zurich Insurance.alliance with Zurich Insurance.
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2. Development of FAID2. Development of FAID®®
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•• FAIDFAID®® fatigue assessment software is a fatigue assessment software is a 
product designed to product designed to assess the risks assess the risks 
associated with hours of work.associated with hours of work.

•• It is based on the roster fatigue It is based on the roster fatigue 
assessment formulae developed and assessment formulae developed and 
validated by Dr Adam Fletcher and Dr validated by Dr Adam Fletcher and Dr 
Drew Dawson at the Centre for Sleep Drew Dawson at the Centre for Sleep 
Research, University of South Australia.Research, University of South Australia.



•• The development and validation of FAIDThe development and validation of FAID®®
occurred over a number of years in occurred over a number of years in 
laboratory, simulator and field laboratory, simulator and field 
environments. environments. 

•• The The ““Australian Shiftwork and Workload Australian Shiftwork and Workload 
Study 1995Study 1995--20022002”” is the foundation for is the foundation for 
this work.this work.



•• Estimates of workEstimates of work--related fatigue are related fatigue are 
based on statistical modelling of the based on statistical modelling of the 
amount of sleep likely to be obtained by amount of sleep likely to be obtained by 
individuals based on the time of day and individuals based on the time of day and 
duration of work and nonduration of work and non--work periods work periods 
over a 7 day period. over a 7 day period. 

•• Indicative fatigue is inferred from Indicative fatigue is inferred from 
estimated sleep obtained. estimated sleep obtained. 



Specifically, FAIDSpecifically, FAID®® takes consideration of:takes consideration of:
•• length of each work or break periodlength of each work or break period
•• time of day at which the work or break time of day at which the work or break 

will occurwill occur
•• prior (sevenprior (seven--day) work history of the day) work history of the 

individual individual 
•• biological limitations of sleep and recoverybiological limitations of sleep and recovery
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•• An analyses using FAIDAn analyses using FAID®® produces a produces a 
score that gives an indication of the level score that gives an indication of the level 
of workof work--related fatigue associated with a related fatigue associated with a 
particular shift and work pattern. particular shift and work pattern. 

•• Based on the task that an individual is Based on the task that an individual is 
performing, a risk assessment process is performing, a risk assessment process is 
undertaken to arrive at what is considered undertaken to arrive at what is considered 
operationally an acceptable fatigue  level.operationally an acceptable fatigue  level.



FAIDFAID®® Scores are Scores are 
Indicators OnlyIndicators Only

•• FAIDFAID®® scores are indicators only of the scores are indicators only of the 
impact of sleep deprivation.impact of sleep deprivation.

•• As they are based on a statistical analysis As they are based on a statistical analysis 
of research performed into fatigue levels of research performed into fatigue levels 
over a broad sample of our population, over a broad sample of our population, 
they provide they provide guidanceguidance on the fatigue of on the fatigue of 
an organisation and/or an individual.an organisation and/or an individual.



•• The FAIDThe FAID®® scoring approach is representationalscoring approach is representational
•• Example: for a Monday to Friday 0900 to 1700hr Example: for a Monday to Friday 0900 to 1700hr 

standard work week. standard work week. 
–– Result is a score of ~ 40.Result is a score of ~ 40.

•• For the same work week (40 hours), with work For the same work week (40 hours), with work 
hours from 2300 to 0700hr. hours from 2300 to 0700hr. 
–– Result is a score of ~ 80.Result is a score of ~ 80.

Fatigue Scoring Approach



•• A recent study (1) indicated that scores between A recent study (1) indicated that scores between 8080 and and 
100 100 are equivalent to the predicted level of workare equivalent to the predicted level of work--related related 
fatigue achieved after 23fatigue achieved after 23--24 hours of continuous sleep 24 hours of continuous sleep 
deprivation (starting at 0800h). deprivation (starting at 0800h). 

•• This result was observed when the sleep deprivation This result was observed when the sleep deprivation 
started at 0800h on a Monday, following a week working started at 0800h on a Monday, following a week working 
Monday to Friday 0900Monday to Friday 0900--1700h and with Saturday and 1700h and with Saturday and 
Sunday off. Sunday off. 

(1) Dawson, D. and Reid, K.  Fatigue, alcohol and performance im(1) Dawson, D. and Reid, K.  Fatigue, alcohol and performance impairment.  Nature July pairment.  Nature July 
1997, 388: 235.1997, 388: 235.



•• Performance impairment at such a level of sleep Performance impairment at such a level of sleep 
deprivation has been associated with a blood deprivation has been associated with a blood 
alcohol concentration over 0.05% BAC.alcohol concentration over 0.05% BAC.



•• Validation studies suggest that FAIDValidation studies suggest that FAID®® scores scores 
below 80 are broadly consistent with a safe below 80 are broadly consistent with a safe 
system of work and scores above a 100 are system of work and scores above a 100 are 
broadly consistent with an unsafe system of broadly consistent with an unsafe system of 
work. work. 

•• These scores have been independently These scores have been independently 
scrutinised and accepted as evidence by scrutinised and accepted as evidence by 
agencies including The Australian Transportation agencies including The Australian Transportation 
Safety Bureau (ATSB) and The Special Safety Bureau (ATSB) and The Special 
Commission of Inquiry into the Waterfall Rail Commission of Inquiry into the Waterfall Rail 
Accident near Sydney.Accident near Sydney.
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The Integrator

Integration of Integration of 
Employee and EmployerEmployee and Employer

RISKEmployee Employer



RISKRISK >>>>>>>> SAFETYSAFETY

•• ““Risk is the instrumentRisk is the instrument

•• Risk competency is the wayRisk competency is the way

•• Safety is the outcomeSafety is the outcome””
(Captain Peter Griffith, former Operations Risk Manager, easyJet(Captain Peter Griffith, former Operations Risk Manager, easyJet Airline Airline 

Company, briefing InterDynamics on the easyJet approach to risk Company, briefing InterDynamics on the easyJet approach to risk and and 
safety)safety)



•• Assessment of fatigue related hazards should be Assessment of fatigue related hazards should be 
performed using risk assessment processes performed using risk assessment processes 
complying with risk assessment standards such complying with risk assessment standards such 
as the Zurich Hazard Analysis process.as the Zurich Hazard Analysis process.

•• Individuals and organisations must make their Individuals and organisations must make their 
own assessment of the maximum levels of own assessment of the maximum levels of 
fatigue that should be allowed for various types fatigue that should be allowed for various types 
of tasks. of tasks. 

•• Individual responsibility for the amount of sleep Individual responsibility for the amount of sleep 
obtained always overobtained always over--ride FAIDride FAID®® estimates.estimates.



How to Determine an How to Determine an 
Appropriate Fatigue Tolerance Appropriate Fatigue Tolerance 

Level for your OrganizationLevel for your Organization
•• This process involves the identification of individual This process involves the identification of individual 

workplace tasksworkplace tasks
•• Selection of Risk Severity and Risk Frequency Selection of Risk Severity and Risk Frequency 

gradingsgradings
•• Development of an organizational Risk Tolerance Development of an organizational Risk Tolerance 

Boundary Boundary 
•• and a Task Specific Fatigue Tolerance Leveland a Task Specific Fatigue Tolerance Level
•• Review of actual hours of work and its associated Review of actual hours of work and its associated 

indicative fatigue levels.indicative fatigue levels.



Fatigue Risk MatrixFatigue Risk Matrix



Fatigue Hazard Analysis Fatigue Hazard Analysis 
(FHA)(FHA)

Risk Management Standards, such as:Risk Management Standards, such as:
–– Zurich Hazard Analysis (ZHA)Zurich Hazard Analysis (ZHA)
–– Australia & NZ Standard AS/NZ Australia & NZ Standard AS/NZ 

43604360
–– Canada CAN/CSACanada CAN/CSA--Q850 Q850 –– 19971997
–– United Kingdom BS 6079United Kingdom BS 6079--3:20003:2000



Fatigue Hazard Analysis Fatigue Hazard Analysis 
(FHA)(FHA)

Aviation Example (USA):Aviation Example (USA):
1.1. HighHigh--frequency, short duration frequency, short duration 

(regional)(regional)
2.2. Narrow body domestic (PAX hub & Narrow body domestic (PAX hub & 

spoke & night time domestic cargo)spoke & night time domestic cargo)
3.3. LongLong--haul, transhaul, trans--meridian internationalmeridian international



•• FAIDFAID®® is designed to be used as an is designed to be used as an 
integral part of a Fatigue Risk integral part of a Fatigue Risk 
Management System.Management System.

•• Used by itself, FAIDUsed by itself, FAID®® is not a Fatigue Risk is not a Fatigue Risk 
Management System.Management System.



3. FAID3. FAID®®
software demonstrationsoftware demonstration



4. Industry Experience4. Industry Experience



SYSTEM INTEGRATED RISK ASSESSMENT (SIRASYSTEM INTEGRATED RISK ASSESSMENT (SIRA©©))

Captain Simon Stewart Captain Simon Stewart 

Flight Operations Quality & Safety Manager Flight Operations Quality & Safety Manager 

Operations Risk Group (ORG)Operations Risk Group (ORG)

Safety & Security DirectorateSafety & Security Directorate

easyJet Airline CompanyeasyJet Airline Company

London Luton AirportLondon Luton Airport

United KingdomUnited Kingdom



•• easyJet AirlineeasyJet Airline (in business about 11 yrs)(in business about 11 yrs)

•• >110 aircraft >60 destinations >16 Bases>110 aircraft >60 destinations >16 Bases

•• Substantial commitment to Fatigue Safety Substantial commitment to Fatigue Safety 
since 2004since 2004

•• Have undertaken their own research on the Have undertaken their own research on the 
safety, performance, communication, safety, performance, communication, 
behavioural & leave impact of different behavioural & leave impact of different 
work/rest cycleswork/rest cycles

Case Study Case Study 



•• Experimental change of line pilotExperimental change of line pilot’’s s 
work/rest cycle from 3 early, 3 late, 3 off work/rest cycle from 3 early, 3 late, 3 off 
to 5 early, 2 off, 5 late, 4 offto 5 early, 2 off, 5 late, 4 off

•• Measures included: Expert observation Measures included: Expert observation 
using validated threat/error management using validated threat/error management 
method (LOSA), activity monitors (sleep), method (LOSA), activity monitors (sleep), 
predictive fatigue monitoring (FAIDpredictive fatigue monitoring (FAID®®), ), 
simple reaction time task & surveyssimple reaction time task & surveys

From Stewart & Abboud (2005)From Stewart & Abboud (2005)



Changed to 5/2/5/4 work/rest cycle based on Changed to 5/2/5/4 work/rest cycle based on 
results including: results including: 

1.1. Correlation of 0.95 between failureCorrelation of 0.95 between failure--toto--
respond errors & FAIDrespond errors & FAID®® prediction, prediction, 

2.2. Increase in successful threat Increase in successful threat 
management from 78% to 100% on final management from 78% to 100% on final 
day of work cycle, & day of work cycle, & 

3.3. Survey result showing that 91% of pilots Survey result showing that 91% of pilots 
felt less fatiguedfelt less fatigued

From Stewart & Abboud (2005)From Stewart & Abboud (2005)



Balpa Survey Results:  70% Membership return

Overall, which roster would you prefer to work?

Percentage 
 

In your experience of the 6/3 roster and the 
5/2/5/4 roster, which do you feel: Same 6/3 5/2/5/4 Don’t know 
enables a better work/life balance? 14% 7% 77% 2% 

enables you to get more sleep? 16% 2% 74% 7% 

least tired/fatigued on? 7% 2% 91% - 

more alert on? 9% - 84% 7% 

enables a more regular sleep pattern? 5% - 93% 2% 

enables you to perform most safely at work? 14% - 84% 2% 

 

6/3: 7% 5/2/5/4: 93%



System Integrated Risk Assessment (SIRA©)

Event, System Threats

HFMP©, Dynamic Auditing Process (DAP©)
Faid®Safe System, Risk based audit schedule

AQD, FDM (FOQA)

Risk classification/Event- Behavioural /System error source

Causal Analysis

MODE©
Mgt Decision Process

System Sensory Net

Output

Analysis
Design Intervention

Monitor system

AUDIT
Intervention Performance



Demonstration of Demonstration of 
Enterprise Wide Enterprise Wide 

FAIDFAID®® Monitoring System Monitoring System 
with AIMS interface with AIMS interface 
installed at easyJet.installed at easyJet.





OTHER LINKED SYSTEMSOTHER LINKED SYSTEMS

•• RailCorp (Sydney) FAIDRailCorp (Sydney) FAID®® imbedded as imbedded as 
DLL (dynamic linked library) in Crew DLL (dynamic linked library) in Crew 
Scheduling software Scheduling software ““OPCREWOPCREW””..

•• Crew Scheduling provider now owned by Crew Scheduling provider now owned by 
Boeing Jeppessen via Carmen acquisitionBoeing Jeppessen via Carmen acquisition

•• RailCorp also use MICROster software with RailCorp also use MICROster software with 
FAID.DLL for roster management activityFAID.DLL for roster management activity



OTHER LINKED SYSTEMSOTHER LINKED SYSTEMS

•• Other clients with Other clients with ““linkedlinked”” FAIDFAID®®
integrated systems are:integrated systems are:
–– AirServices AustraliaAirServices Australia
–– CHC HelicoptersCHC Helicopters
–– Australian HelicoptersAustralian Helicopters
–– Brisbane Marine pilotsBrisbane Marine pilots
–– Air Maestro PortalAir Maestro Portal



FAIDFAID®® Use in IndustryUse in Industry
•• QANTAS QANTAS –– Integrated Fatigue Risk Integrated Fatigue Risk 

Management Program Management Program –– across whole group.across whole group.

•• QANTAS QANTAS –– FRMS (transFRMS (trans--meridian) research meridian) research 
project.project.
–– Current version of FAIDCurrent version of FAID®® is considered valid is considered valid 

for up to 4 time zone changes i.e. Continental for up to 4 time zone changes i.e. Continental 
USA / North America / Australia.USA / North America / Australia.

–– Research project intended to provide Research project intended to provide 
complete complete nonnon--localized localized time zone coverage.time zone coverage.



FAIDFAID®® Use in IndustryUse in Industry

•• CASA has approved in excess of 25 FRMS CASA has approved in excess of 25 FRMS 
applications in the Australian General applications in the Australian General 
Aviation market where FAIDAviation market where FAID®® is installed.is installed.

•• Class I Rail operators in North America, Class I Rail operators in North America, 
such as Union Pacific, BNSF and Canadian such as Union Pacific, BNSF and Canadian 
Pacific Railroads Pacific Railroads –– Enterprise Wide Enterprise Wide 
Monitoring and Monitoring and ““BoardBoard”” game / roster game / roster 
planning toolplanning tool



FAIDFAID®® Use in IndustryUse in Industry
•• Marine pilots in major Australian & New Marine pilots in major Australian & New 

Zealand ports, including one installation in Zealand ports, including one installation in 
the UK (Harwich Haven)the UK (Harwich Haven)

•• BP in the UK / Europe for Road TransportBP in the UK / Europe for Road Transport
•• BAA Airports in the UK for security guards BAA Airports in the UK for security guards 

at London Airports (LHR, LGW & STN)at London Airports (LHR, LGW & STN)
•• Mining industry in AustraliaMining industry in Australia
•• Police Service in Melbourne, AustraliaPolice Service in Melbourne, Australia



FAIDFAID®® Use in IndustryUse in Industry
•• MAF Quarantine Service in NZMAF Quarantine Service in NZ
•• Sydney Harbour Ferry ServicesSydney Harbour Ferry Services
•• Sydney Public Bus TransportSydney Public Bus Transport
•• Dutch Transport InspectorateDutch Transport Inspectorate
•• transavia.comtransavia.com
•• Hydro Ottawa Hydro Ottawa -- linesmanlinesman
•• Columbia River Bar Marine pilotsColumbia River Bar Marine pilots



MultiMulti--faceted use of FAIDfaceted use of FAID®®
•• Risk assessment of historical planned and actual Risk assessment of historical planned and actual 

hours of workhours of work
•• Risk assessment of current and future planned Risk assessment of current and future planned 

hours of workhours of work
•• Assist in Assist in ““whatwhat--ifif”” risk analysis for new roster risk analysis for new roster 

designdesign
•• Analyse for hours of work fatigue influence on Analyse for hours of work fatigue influence on 

safety occurrencessafety occurrences
•• Provide routine hours of work risk monitoring for Provide routine hours of work risk monitoring for 

various stakeholders including operations, senior various stakeholders including operations, senior 
management, safety regulators, insurers management, safety regulators, insurers 

…… and unionsand unions



Contact Details:Contact Details:

len.pearson@interdynamics.comlen.pearson@interdynamics.com

www.faidsafe.comwww.faidsafe.com


