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SIAEC : The Company

e Incorporated in 1992

= Key operational functions of the
engineering division of SIA

e Handles a full spectrum of
maintenance activities including
—Heavy maintenance checks
—Component and engine overhaul
— Specialised repair/overhaul

—



Human Factors and Error

Management
“We at SIA Engineering Company are at the
leading edge of this global tide of change.

Everyone is aware of and proud of our
excellent safety record.

And senior management is totally committed
to providing tools which will enable all of us
to find and remove the causes of incidents

before they cause harm. ”

Statement made by Mr. Robert Tan, former Chief Executive of SIA Engineerin
Company, in the Human Factors & Error Management video
titled “ The Truth About Us ”




eGlobalisation?
eRegulation Requirement?

eThe need to improve
eBest practices

Suitability - Program &
Consultant
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Program design

Program Implementation

New
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When & Why Human Factors?

e Globalisation of Aviation Maintenance Business
e Regulation Requirements: ICAO, FAA, JAA

e Need to be proactive in our pursuit for
excellence

— Growing workforce
— Increasing complexity of operations

— EXpected increase in airline traffic volume
over the next 12-15 years

e Need to appreciate the causes of error and how

they affect safety l




How? - Programme & Consultant

e Engaged one of the most notable
practitioners in Human Factors:

- Professor James Reason of Manchester
University

= Assistance of the Boeing company on
maintenance error investigation (MEDA)

e David Marx
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Who? - The Drivers

 Top Management
 Human Factors Administrator

e Internal Champions

- MEDA Investigator

—



The 'Swiss Cheese’ Model

DEFENCES THE GAPS

Good management

Reliable maintenance

Alrmanshlp \\\\\\\\\ Operational pressures
Teamwork high workload
\\\\\ Mismatch
ATC component *

> Misjudgement by Crew

* Inexperience Engineer

. Communication problem with ATC

——




The system overall view

Undesired Consequences

(Impact on safety, reliability
and economics)

How to identify &
control process?

v

Defences
eached “

4

How to improve
human performance?

Erroneous Actions

How to strengthen weak
defences and stabilise

already strong ones?




Select Attend
administrator or seminar &

coordinator conferences

PLANNING PROCESS ‘

“Just Culture”

?
\o /
Direction? “Best
/. practices”

“No-Blame” \

appropriate

Search for
consul::ant

Gmplementation) l




What? - Implementation

Undesired Consequences
(Impact on safety, reliability
and economics)

Selection & Training
HFEM Course

Possible Human Reliability
Programme?

|dentification &
Control of
Processes that
Directly Reducing Erroneous Actions / Breach
Improving Human Reliability Defences 04

MEDA

ERK

MESH Strengthen &
Audits Stabilise
Defences

Demerit Point System
Development of a Reporting Culture




Selection & Training

HFEM Course SE'ECtiOﬂ &

Possible Human Reliability

Programme? Training

e Selection

— Fundamental in the development of a
reliable workforce

e Training

— Need to optimise the training process
— Regulatory authorities
— Re-current training

—



Skills Training |

e New Iinitiative In
enhancing the skills
for the next
millennium

e To date 1000 old and
new staff trained,
comprising:

— Trainees
— Technicians

— Engineers




R.E.A.L. Program |

e R.E.A.L. Communication

— Reach out to others

— Extend help willingly

— Affirm people

— Listen actively to learn

e Training hopes to develop:

— Communication skills
— Interpersonal Skills

— Effective teamwork




Selection & Training

EOFSI,ESI\i/lb(I:;IleLSn?an Reliability H F E M Co u rse

Programme?

< Two day training course
« Syllabus and training materials devised by Prof Reason
— Introduction to HFEM

— Basic physiological knowledge for aircraft
maintenance

— Basic aviation psychology Human Factors & Error
— Environmental factors Management

. . . e Basic Physiological Knowledge
- BaSIC aV|at|0n human faCtorS e Basic Aviation Psychology

® Basic Aviation Human Factors,

— Aviation organisational factors
— The HFEM ‘toolbox’
— Case studies
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® [dentification & ‘
Control of

processes that

breach defences
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Maintenance Error
@MEDA Decision Aid

“ | (MEDA)

eUses Boeing-designed MEDA L é/»
format 'i( ?I* I|%
*On-going implementation =

eReview Disciplinary Policy
eProgressive Disciplinary
approach using the “Demerit Lt
Points” system

eUnions participation




Error
Reduction Kit
(ERK)

ErRrROR REpucTIiON KIT

4

® Identification &
Control of

processes that
breach defences

4

e Developed in 1997 by
Psyman human factors

e Designed to identify
omission prone steps in a
specific task

e Proactive approach

A ENGINEERING COMPA




ELET ]
Dgrflwi:it Point System E ng I neerl ng

Development of a Reporting Culture Safety Health
(MESH)

MESH

= Proactive approach

e Questionnaire for examining problems in the
work area

e Data collated for management
 Actions fed back to staff
e Presently re-developing ‘MESH’ programme




MESH

udits Audits

Demerit Point System
Development of a Reporting Culture

< With routine audits, we can

— Review procedures and processes
— ldentify active / latent failures

— Strengthen Defences!

—



MESH

Audits

Demerit Point System

Development of a Reporting Culture

Strengthen / Stabilise

Defences
Safety Culture
Proactive Inputs

L MESH

Training
Reporting Culture Audits

Application of a Just Culture But what exactly is a
Disciplinary System Design JUST CULTURE??



A Just Culture

Organisational
culture
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“ Blame” “Blame-free”
Culture Culture
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“J ust”
Culture
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A ‘Just Culture’ rather than a ‘No

Blame’ culture

< A ‘no blame’ culture neither feasible nor
desirable - why?
— Some unsafe acts merit sanctions

— Blanket amnesty lacks credibility with both
the workforce and the public

e A just culture Is about
— An atmosphere of trust

— Being clear about “where the line is drawn”
between acceptable and unacceptable

behaviour




Disciplinary System

e Disciplinary system characteristics

— Effective event investigation CANNOT occur UNLESS the
Issue of ‘where the line is drawn’ between acceptable
and unacceptable behaviour is well understood by both

the workforce and management

— Definition of levels of CULPABILITY

— The best people can make the worst mistakes

——

— Type of disciplinary system
= Progressive discipline
= “Demerit point” system used
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Culpability of unsafe acts decision tree

Were Lhe
COtEBUECES
interided?

Sabotage,
malevolant darmage
suicide ete.

Were the TUnauthorised
actions as substance
mtended?

used?

Medical
cotditiog?

\

Substance
abuse with
mitigation

Substance abusk
wyithout mitigatiog

Knowingly vielatin
sale operating
procedures?

Were lhe procedures
available, workahle,
intellisible and correct?

'\

Fossible
reckless

Systern induce
violation

CULPABILIT

Pass
substitution
test?

Deficiencies in
lraining & selection
Or eXperience?

\

Syste m
|ndu¢ed
arror

Fossible

negligent
iolati

% violation

Y

History of
utizafe acts?

Blarnelas
arror

Blarneless error bu
corrective training or
counseling indicated

Designed by James Reason



INCIDENT / ACCIDENT INVESTIGATION PROCESS

Incident/ Investigating T—I(thl\jiAk:\:e $|§CN||-IPNLICE:;EL
Accident \_ P Officer FACTORS INVESTIGATION
Occurrence Problem?

Company/
Customer
Reporting

L Application of the data using the
CULPABILITY OF UNSAFE ACTS | o =1~ Carry out MEDA process
decision tree and data-entry

Possible .
Possible . i
Possible substance ST Possible Posl§|in System
sabotage or YIS abuse? B abuse? (with PP reckiess I negligen induced
suicide? (Without ot violation? error/ error?
itigation mitigation) violation?
=< )
ﬁ a m ﬁ No Action

Needed

Administrative
Action

Disciplinary
Action

Inquiry Action History ot
blameless

error?

Quality and Production
Management will jointly decide on

either Technical Inquiry or Punitive
Action.

Quality and Production
Management will apply the
Schedule of Demerit Points, determine
the total demerit points and appropriate
Administrative Action as per current

Quality and
Production Management will jointly
recommend Disciplinary Inquiry.

Review occurance
with employee. Brief
employee & Union the Technical
Inquiry or Punitive Action
recommendation.

Training / Counselling
& Review De-merit
Points Accumulated.

Review occurrence with

employee. Brief employee the
appropriate Administrative Action
and mete out the appropriate
Administrative Action.

Review occurance
with employee & Union.
Brief employee & Union on
Disciplinary Inquiry
recommendation.

Technical
Appeal Process

( SUBMISSION OF REPORT TO DIVISIONAL HEAD & VP(Q) )



Schedule of punitive actions

DESCRIPTION OF CULPABILITY PUNITIVE ACTIONS RECOMMENDED

Sabotage or malevolent damage or suicide - Inform Personnel Division for suspension from work
Drug abuse - Withdraw all Authorisations

Substance abuse without mitigation . If necessary, inform Singapore Police or Civil Aviation
Authority of Singapore

Conduct Disciplinary Inquiry

Reckless behaviour that could endanger the safety of others - Suspend Authorisation

or cause injuries to another person. _ ) _ . L
If necessary, inform Singapore Police or Civil Aviation

Authority of Singapore

Conduct Technical Inquiry

Substance abuse with mitigation - Recommend appropriate punitive action:-

Reckless behaviour e.g.. -Suspend License and Authorisation allowance for a

Multiple acts of negligent behaviour : accumulation of 12 period of between one and twelve weeks

demerit points - Job re-assignment or
Covering-up or falsifying evidences in an investigation - Formal warning
Or

Conduct Technical Inquiry




Schedule of demerit points

LEVEL OF
NEGLIGENT
BEHAVIOUR

DEMERIT
POINTS

DESCRIPTION / EXAMPLES

HIGHEST

Meglinent behaviour that could endanger safety
Skipwaork processes that have safety or ainwarthy impact
E.0.: Replaced component and skipped the complete operational test

Megligent behaviodr ar failure to follow procedure

Failure to complete job

E.g.: Failure to install washer, Failure to install correctlhy rated [amp
Failure to use approved parts ar raw material

Failure to provide certification

E.0.: Failure to pen signature against completed task

Losing paperwark

Failure to follow pracedure that will not endandger the safe operation of the aircratt
E.0.: Failure to tag removed component

Foor workmanship

E.0.: Sloppy inspection woark

Incomplete documentation
E.g.: legible handwriting, Leaving out data, failure to pen sighature against sub-task

LOWWEST

Deviation from standard or good endineering practices
E.0.: Failure to de-burr drilled holes, Faillre towipe away eXcess grease after
semicing




Administrative actions

ADMINISTRATIVE ACTIONS RECOMMENDED

Greater than or equal to 12 demerit points:

Inquiry Action Recommended
Suspend License and Authorisation allowance for a period of between
one and twelve weeks;

Job re-assignment or

Formal warning

Greater than or equal to 8 demerit points:

Issuance of warning letter

Greater than or equal to 5 demerit points:

Issuance of letter of caution

Greater than or equal to 2 demerit points:

Carry out staff counseling and record event




Difficulties experienced

e Lack of trained HF
orofessionals/administrators

e High implementation costs

e Uncertainty of returns

e Initial resistance of the unions and staff
e Cultural differences

 Wide choice of approach

| N




Future Issues & Challenges...
e Training
— Application of “Westernised training” methods to
a multi-cultural environment like Singapore?
— Human Factors Specialist training
e Implementation of Human Reliability Programme

- Stabilising defences: How do we continuously keep
safe systems safe with rapid technology
advancements?

e Common platform for the collection of maintenance
errors and unsafe acts among carriers and
maintenance organisations

e System to quantify losses caused by unsafe acts

Incidents and accidents .




Helpful Development Tips

e Tip #1 :
— Continuous High-Level Management Support

e TIp #2 :
— Start with Incident Investigation and build up

e TIp #3 :
— Select Good Consultant

e Tip #4 :

— Share And Learn l



Final Challenge

Tomorrow’s
Organisation

N



ARE WE A ...
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END OF PRESENTATION
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