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THE NEED TO
ADDRESS HUMAN
FACTOR
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CIVIL AVIATION DlRa{bﬁ - 8601

MAINTENANCE'‘ORGANISATION
OVAL
M Part 145

\\)ﬁ

’

CIVIL AVIATION AUTHORITY OF MALAYSIA
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CAAM Regulation

-CAD 8601 5.2(e) - Application of human factors and human performance

CAGM 3.5.8 All staff should be able to demonstrate an understanding of human
factors and human performance issues in relation to their job function and be
trained as per 3,6 of this CAGM.

-CAD 8601 5.2(2) - Application of human fasters and human performance

CAGM 3.6.3 All personnel, including personnel being recruited from any other
organisation should receive initial human factors training compliant with the
organisation's training standards prior to commencing, actual job function, unless
their competence assessment justifies that there is no need for such training.
Newly directly employed personnel working under direct supervision may receive
training within 6 months after joining the maintenance organisation.

-CAD 8601 8.3 Appendix 3 - Component certifying staff requirement

1.3.2.4 The C/S shall be able to demonstrate he/she received, as appropriate,
training on Initial Human Factor training.
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EASA Regulation

EASA Part M.A.402 - Performance of Maintenance

Except for maintenance performed by a maintenance organisation
approved in accordance with Annex |l

(Part-145), any person or organisation performing maintenance shall:

ensure that the risk of multiple errors during maintenance and the
risk of errors being repeated in identical maintenance tasks are
minimised.

ensure that an error capturing method is implemented after the
performance of any critical maintenance task.

EASA PART 145.A.48- Performance of Maintenance

sy b S
- 3

The organisation shall ensure that:

An error-capturing method is implemented after the performance
of any critical maintenance task.

The risk of errors during maintenance and the risk of errors being
repeated in identical maintenance tasks are minimised.
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Definition of Human Factor: B[ CAREFUL
STAY ALERT

DON'T GET HURT
Know human limitation for optimising
performance
Understand Human Error
Human - Human interaction Error
Prevention

Human - Tools & Equipment Human | Prevent
: : Factors Accident
Working with Procedure Error
Reduction
Promote Safety Culture
Regulatory Requirement

OHuman Factors means principles which apply to aeronaut
operations and maintenance and which seek safe interface between the human and other

system components by proper consideration of human performance. "Human Performance"

means human capabilities and limitations which have an impact on the safety and

efficiency of aeronautical operations. 0
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In Human Factor We Aim To:

Learn the way we work
Why error occur ?

Design better ways

ISSUE 01 REV 00 DATED OCT 2022
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Why are human conditions, such as fatigue, complacency,
and stress, so important in aviation maintenance?

Human factors directly cause or contribute to many aviation accidents.
It is universally agreed that 80% of maintenance errors involve human factors.

If they are not detected, they can cause wasted time, worker injuries,
events, and even deaths.
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CAUSES OF

e [ About 80 Percent of

Maintenance Mistakes

MM Human !‘aco

... and if Not Detected. . .
Would Lead to Accidents.

source! IATA Safaty Report 2003
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Operators who have implemented
Human Factor Programs

48% reduction in operationally significant
events

16% reduction in maintenance delays

67% reduction In maintenance errors

lhree operators reported improved
maintenance policies and better reporting of
maintenance discrepancies
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Causes of air accidents
The top four ranked onboard fatalities
(1982-1991)

Controlled flight into terrain (2169)
Maintenance and inspection (1481)
Loss of control (1387)

ATC and communication (1000)

Source, JansesReason, 1936

Maintenance and Inspection ranks second after CHIT.
Aviation Industry has implemented a proactive
approach to agree with the application of the

lessons learned.
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Top Eight Common Maintenance
Error

Incorrect installation of components
Fitting of wrong parts

Wrong electrical wiring of part (including
Cross connection)

Loose object left on aircraft (FOD)
Insufficient lubrications
Cowling and/or refuel panel not secured

Landing gear ground lock pin not removed
before flight

ISSUE 01 REV ODATED OCT 2022

Some of the other related
causes are:

Complex maintenance related task
Time pressure for delivering the aircraft
Fatigue of the maintenance personnel

Maintenance procedure not followed
accordingly

Usage of outdated maintenance manuals

W)
2 =

—
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Maintenance errors contribute to:

About 15-40% of all major airline
accidents

20-30% of all in-flight engine
shutdowns at $500,000 per shutdown

50% of all flight delays at $10,000 per
hour

50% of all flight cancellations at
$50,000 each

Errors also cost millions o doliars in
reworks, Kround damage, lost
time, etc.
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INCIDENTS/ACCIDENTS
INVOLVING HUMAN
ERROR
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Lufthansa

Incident
The Airbus 320 hit turbulence just after rotation from runway 18 and the left wing dipped.

vo pairs of pins inside the connector had accidentally been crossed i R
ewinele MY 27/ ¢ il

.-coo"""'..

The aircraft climbed to FL120 where the crew tried to troubleshoot the
problem. When they found out that the captain's side stick was reversed in
roll, they returned to Frankfurt.

Investigation revealed that maintenance had been performed on the Elevator
Aileron Computer no. 1 (ELAC).

Two pairs of pins inside the connector had accidentally been crossed during
the repair.

ISSUE 01 REV 00 DATED OCT 2022
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Date: Saturday 25 May 2002
Type: Boeing 747-2098
Operator: China Airlines Flight 661 x'

-J
Accident / - ‘! _)’

AIROD Aerospace
Technology Sdn Bhd
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b Fllght from Taiwan 1o Hong Kong disintegrated in mid-air due to (g and crashed mfb the Talw
Strant, kil Vil 275 reoplaonboard :

vees CHINA AIRLINES
.

[ neess L ooocono-.'-. L)

® The permanent repair of the
Repair Manual)

The area of damaged skin in Section 46 was not removed (trimmed) and the repair
doubler which was supposed to cover in excess of 30% of the damaged area did not

extend beyond the entire damaged area enough to restore the overall structural
strength

Consequently, an explosive decompression of the aircraft occurred, once the crack
opened up, causing the complete disintegration of the aircraft in mid -air
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Date: Sunday, 15" January 2023
Type: ATR 72-500 (9N-ANC)
Operator: Yeti Airlines Flight 691 k

591, an ATR AR-500, crashed while on final approach to‘unway/

12 at PokharS . A R,

g4

! gav
PROBABLE CAUSE (Prelimina AN

* Both propellers went into#fie eat ) BRreach Inshe
*  Engine’s RPM, the co'pme ' T

’:_4;&‘ s 7Y
. The aircraft crashed on the bank of Seti River and partially ended up in a deep
gorge, killing all 72 on board.

. The flight was operated by two captains, one captain was in the process of
obtaining aerodrome familiarization for operating into Pokhara and the other
captain being the instructor pilot

. The captain being familiarized who was occupying the left hand seat, was the
Pilot Flying (PF) and the instructor pilot, occupying the right hand seat, was
the Pilot Monitoring (PM)

ISSUE 01 REV ODATED OCT 2022 Aae/TRG/Hfi - 09 20
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Murphy's law is a popular
adage that states that "things
will go wrong in any given
situation, if you give them a
chance," or more commonly,
"whatever can go wrong, will
go wrongo

“Anything that
can go wrong
will go
wrong”’

Edward A. Murphy. Jr.

ISSUE 01 REV ODATED OCT 2022 Aae/TRG/Hfi - 09

How did it come about =

X

X

Murphy law was born at Edwards Air
Force Base in 1949 at North Base.

It was named after Capt. Edward A.
Murphy, an engineer working on the
Air Force Project MX981, (a project)
designed to see how much sudden
deceleration a person can stand in a
crash.

One day, after finding that a
transducer was wired wrongly, he
cursed the technician responsible and
said, "If there is any way to do it
wrong, he'll find it."

The contractor's project manager
kept a list of "laws" and added this
one, which he called Murphy's Law.

AIROD Aerospace
Technology Sdn Bhd .
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CHAPTER 2

SAFETY CULTURE /
ORGANI SATI ONALOS
FACTORS
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Chapter 2 : Safety Culture/ Organisational's Factors

-2.1 Organisation culture

-2.2 Safety culture

-2.3 Safety Management System

Organisational change |

Staffing and workload @

Human
and (&) i
organisational |
oo () factors ) v

7 safety culture
I

Maintenance,
inspection, and testing error

Managing human reliability (&
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WHAT IS A CULTURE ?

A culture is a way of life

of a group of people 1';‘
l,NlA}lN
COMMUNITY o
NOWLEDUE
& STORIES
and
that they accepit.
Generally, without _2
thinking about them. =,

Foon
They are passed along ol

by communication ad
imitation from one
generation
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ORGANIZATIONAL CULTURE

CULTURE OF
SHIFTS/

WORKGROUP

There can be an overall
organizational culture, and several
different sub -cultures, The
prevailing culture of the industry as
a whole also influences individual
organizations.

ORGANI ZATI
CULTURE

CULTURE OF
COMPANY
SITES

BUSINESS
CULTURE

ISSUE 01 REV ODATED OCT 2022
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ORGANIZATIONAL CULTURE

————m,,

U Culture can be best understood as X Itis a mix of shared values, attitudes and
"the way we do things around here". patterns of behaviour that give the
S organisation its particular character.
X Culture forms the context within which people

beliefs | N judge the appropriateness of their
g ~ behaviour.
perception e X An organisation's culture will influence human
R behaviour and human performance at work.
[/ “This is the way we do However, some Safety and Health survey has
things around here.” ) shown that culture is very poor and does not

patterns ‘bf peer pressure
behaviour [ )

encourage safe behaviour, rather, it
encourages unsafebehaviour and blames
employees when something goes wrong.

X Employees won't participate as a result of fear.
There is low rust and credibility, and probably
poor communication within the organization.

), ’
Ve
3704
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SAFETY CULTURE

What is safety culture ?

A Natural consequences of having humans in the aviation system

AOHow people behave in

Il s watchingo

Rules
and
Procedures

SAFETY

CULTURE

Leadership

ISSUE 01 REV ODATED OCT 2022

r e |

ation to safety and ri

A safety culture Involves:

u

cC: C: C: C: C:

aware of the risks and known hazards faced by the
organization and its activities;

AIROD Aerospace
Technology Sdn Bhd eeea

s k

continuously behaving to preserve and enhance safety;

able to access the resources required for safe operations;
willing and able to adapt when facing safety issues;

willing to communicate safety issues; and

consistently assessing the safety related behaviours

throughout the organization

v
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SAFETY CULTURE

INFORMED
CULTURE

“The five key ingredients of L 1 T P S ————
H » operate the system have
an effective safety culture Tt et et a s i
human, technical,
organisational and
environmaental factors that
gdetermine the safety of the
An of“an“a"on must system as a whole,
possess the willingness and
the competence to draw the
right conclusions from its safety
FLEXIBLE CULTURE information system and
be willing to implement
- PN  Y REPORTING CULTURE

adapt in the face of high tempo An organisational climate
operations or certain in which people are prepared

kinds of danger - often shifting 1o report their errors and
from the conventional JUST CULTURE near-misses.

hierarchical mode to a There is an
flatter mode. atmosphere of trust,

People are encouraged
(even rewarded) for providing
essential safety-related information,
but they are also clear about
where the line must be drawn
between acceptable
and unacceptable
behaviour.

Prof. James Reason’s model LEARNING
CULTURE

ISSUE 01 REV ODATED OCT 2022



Cooperation and
coordination between
team members (within a
team across teams)

People are willing to
report safety
occurrences, without
fear of being blamed
and the organization
having the will and
capability to learn
from safety
occurrences

ISSUE 01 REV 00 DATED OCT 2022
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SAFETY CULTURE

COMMITMENT

CULTURE

/ JUST
REPORTIN

AVOLVEM

AND
LEARNIN
COMMUNICATION
AND
TRUST

: RESPONSB>
SAFETY
EN/T

The priority given to safety in
organizational planning and day
to day operations, both at the
management and operational
levels

Acceptance at the
organisational and individual
levels of the responsibility of
safety

Employees and the ma
participation in safety

discussion activities an
improvement

Vertical and horizontal communication
channels are efficient and people fave faith in
the process their peers and managers
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SAFETY CULTURE

The largest influence on

Safety Culture... safety culture are:

A Ilnvolves every The best Safety and Health
organization @ management commitment and style Programs involve every
A 1's a subset of t level of the organization,
organization's culture - employee involvement instilling a safety culture
AL Reduces accident that reduces accidents for
A It is the ideas G Iraining ans compiterze h aworker and improves the
members of the organization share bottom line for managers.
about risk, accidents and ill health". = communication When Safety and Health
are part of the
@= compliance with procedures organization's way of life,

everyone wins

@ organisational learning

ISSUE 01 REV ODATED OCT 2022
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SAFETY CULTURE / ORGANISATIONAL FACTORS

Discussion

How does these organizational culture affect me?

ISSUE 01 REV ODATED OCT 2022



ICAO Annex 19 Safety Management

The benefits identified of this approach included:

u
u
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SAFETY MANAGEMENT SYSTEM (SMS)

AIROD Aerospace
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iy |ICAO

Address safety risks proactively; AncuE 44
Manage and support strategic regulatory and infrastructure sishe i colonsh
developments;

Re-enforce the role played by the State in managing safety at
the State level, in coordination with service providers;

Stress the concept of overall safety performance in all
domains.

Socond Edition, July 20146

Modern safety management principles lead to safety risks being addressed more strategically by regulators and
aviation service providers. Since air traffic is projected to increase significantly in the next 15 years, safety risks
must be addressed proactively to ensure that this significant capacity expansion is carefully managed and enabled
through strategic regulatory and infrastructure developments.

The High-level Safety Conference held in 2010 recommended a new Annex dedicated to States safety management

responsibilities and processes framed under the State safety programme (SSP)

ISSUE 01 REV ODATED OCT 2022
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SAFETY MANAGEMENT SYSTEM (SMS)

CIVIL AVIATION AUTHORITY OF MALAYSIA (CAAKRS " . ! N
mandated all Approved Maintenance Organization (AMO) X g

to implement Safety Management System (SMS), for
improvement on existing levels of aviation safety in the
light of the continuing growth of the industry. SAFETY

MANAGEMENT

CIVIL AVIATION DIRECTIVE - 19

CIVIL AVIATION AUTHORITY OF MALAYSIA

ISSUE 01 REV ODATED OCT 2022
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SAFETY MANAGEMENT SYSTEM (SMS)

SMS PILLARS

Management commit me _
Safety accountabildi A Hazard I

A
A
A Appointment of key .
A Coordination of eme A saf ety r
planning mitigation

A SMS documentation

ASafety performance monitoring and
measurement A Training an

A - The management o AR Safet com
A Continuous | mpro y
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CHAPTER 3 HUMAN
ERROR
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Chapter 3 : Human Error

3.1 Error models and theories
3.2 Types of error in maintenance tasks

3.3 Violacion
3.4 implication of errors "Hey! | found that if | kicked the tireson 3y |
3.5 Avoiding and managing errors s S Aluiaiiohite -t 9“"\‘"'

3.6 Human reliability
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ERROR MODELS AND THEORIES VARIABLE VERSUS CONSTANT ERRORS

Errors can be variable or consistent

U Constant errors may be predicted and therefore
controlled
U Variable errors cannot be predicted and are much
difficult to deal with.

> - >

Variable Error=. Constant Error=._

If we have enough knowledge about the nature of the task, the environment it is performed in, the factors governing
performance, and the behavior of the individual, we have a greater chance of predicting an error. However, it is unlikely to
have enough information to allow accurate predictions
Example:
We can generally only predict along the lines of "re -assembly tasks are more likely to incur errors than dismantling tasks;* or “a
technician is more likely to make an error at 1 A.M.. after having worked 12 hours, than at 10 A.M., after having worked only 2
hours." One may refine these predictions with more information, but there will always be random elements which are
unpredictable

ISSUE 01 REV ODATED OCT 2022
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ERROR MODELS AND THEORIES VARIABLE VERSUS CONSTANT ERRORS

Error can be reversible or irreversible.

-A well-designed system or procedure is a system which errors are reversible.
For example , if a pilot miscalculates the amount of fuel he should carry, he may
divert to a closer airfield. but if he accidentally dumps his fuel inflight, he may not
have options open to him.

Irreversible
Error

Reversible

Error

A well-designed system or procedure should mean that errors made by aircraft
maintenance technicians are reversible. Thus, If a technician installs a part incorrectly, it
should be easily spotted and corrected before the aircraft is released to service by the
supervisory procedures in place.

ISSUE 01 REV ODATED OCT 2022
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SWISS CHEESE MODEL -

What is the Swiss Cheese Model?

A Is an organization's defenses against failure

A A series of barriers, represented as slices of the cheese.

A The holes in the cheese slices represent individual weaknesses in individual parts of the system.
A The holes are continually varying in size and position in all slices.

A Preventing errors that could lead to an accident, is to ensure the holes do not align.

LATENT FAUILURES Organizational

St influences
Precondition For Supervision ity <

Unsafe Acts

Unsafe Acts

ACTIVE FAUILURE
Near Misses

Incident

\ | g
Accident ) — SAFETY BARRIERS

The Swiss Cheese model of accident causation is a model used in risk analysis and riskmanagement in aviation safety . Risk of a
threat becoming a reality is mitigated by the differing layers and types of defenses which are "layered" behind each other.
Therefore, in theory, lapses and weaknesses in one defense do not allow a risk to materialize, since other ~ defences also exist, to

prevent a single point of weakness.
ISSUE 01 REV ODATED OCT 2022
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SWISS CHEESE MODEL

Aae/TRG/Hfi - 09

Organization Workplace Defences Accldent

Latent conditions trajectory

The concept of accident causation

ISSUE 01 REV ODATED OCT 2022
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SHELL MODEL

The SHELL model

U conceptual model of human factors

U human factor relationships between aviation system resources/environment (the flying
subsystem) and the human component in the aviation system (the human subsystem).

TSy rmisrmatech betwvwearn the Livewoare Smmcad othhaer Fouwur

com pomnents comntributes to hurmamn error”™

is a conceptual model of human factors that clarifies the scope of aviation human factors
and assists in understanding the human factor relationships between aviation system resources/environment
(the flying subsystem) and the human component in the aviation system (the human subsystem). The SHELL
model adopts a systems perspective that suggests the human is rarely, if ever, the sole cause of an accident.
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SHELL MODEL

S Software

H Hardware
E
I

Environment
Liveware

Software includes rules, instructions, aviation regulations, policies, norms, laws, orders, safety procedures, standard

operating procedures, customs, practices, conventions, habits, symbology, supervisor commands and computer programmes.
Human element or people in the aviation system.

For example, flight crew personnel who operate aircraft, cabin crew, ground crew, Management and administration
personnel.

Environment includes the immediate physical work area such as weather, aircraft cabin, temperature, air pressure,
humidity, noise, vibration and ambient light levels.

Physical elements of the aviation system such as aircraft (including controls, surfaces, displays, functional systems and
Seating), operator equipment, tools, materials, buildings, vehicles, computers, conveyor belts etc.

ISSUE 01 REV ODATED OCT 2022
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THE DIRTY DOZEN

IROD Aerospace

A
Technology Sdn Bhd
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Lack of Complacency Lack of
Commumnication Knowledge

Lack of
Avvareness

Lack of
Teamwork

"H

4..._.—

The Dirty Dozen developed by Gordon Dupont in 1993, refers to twelve of the most common human
error preconditions, or conditions that can act as precursors, to o] . These twelve
elements influence people to make mistakes. The Daim of the concept was to focus attention and
resources towards reducing and capturing human error. Therefore, for each element on The Dirty
Dozen list there are examples of typical countermeasures designed to reduce the possibility of any
human error from causing a problem.
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THE DIRTY DOZEN
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Lack of Communication

Failure to transmit, receive, or provide enough information to complete
a task. Never assume anything.

Only 30% of verbal communication is received and understood by either
side in a conversation. Others usually remember the first and last part of
what you say.

Iimprove your communication

e Say the most important things in the beginning and repeat them at
the end.

e |Jse checklists,

Complacency
Overconfidence from repeated experience performing a task.

Avoid the tendency to see what you expect to see
* [xpect to find errors.
* Don’tsign it if you didn't do it.

Use checklists.

Learn from the mistakes of others.

ISSUE 01 REV ODATED OCT 2022
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THE DIRTY DOZEN

Lack of Knowledge
Shortage of the training, information, and/or ability to successfully perform.

Don’t guess, know

e Use current manuals.

e Ask when you don’t know.
e Participate in training.

Distractions
Anything that draws your attention away from the task at hand.

Distractions are the #1 cause of forgetting things, including what has or
has not been done in a maintenance task.

Get back in the groove after a distraction
* Use checklists.
* (o back 3 steps when restarting the work.

AIROD Aerospace
Technology Sdn Bhd eeea
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THE DIRTY DOZEN

Lack of Teamwork
Failure to work together to complete a shared goal.

Build solid teamwork—

¢ Discuss how a task should be done.

¢ Make sure everyone understands and agrees.
¢ Trust your teammates.

Fatigue
Physical or mental exhaustion threatening work performance.

Ehiminate fatigue-related performance 1Issues—

¢ Watch for symptoms of fatigue in yourself and others.
¢ Have others check your work.

AIROD Aerospace
Technology Sdn Bhd eeea
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Lack of Resources

Not having enough people, equipment, documentation, time, parts, etc.,
to complete a task.

Improve supply and support

¢ Order parts before they are required.
* Have a plan for pooling or loaning parts.

Pressure
Real or perceived forces demanding high-level job performance.

Reduce the burden of physical or mental distress-

* Communicate concems,
e Ask for extra help.

e Put safety first.
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THE DIRTY DOZEN

Lack of Assertiveness

Failure to speak up or document concerns about instructions, orders,
or the actions of others.

Express your feelings, opinions, beliefs, and needs in a
positive, productive manner

* Express concerns but offer positive solutions.

* Resolve one issue before addressing another.

Stress

A physical, chemical, or emotional factor that causes physical or mental
tension.

Manage stress before it affects your work—

e Take a rational approach to problem solving.

* Take a short break when needed.

e Discuss the problem with someone who can help.

AIROD Aerospace
Technology Sdn Bhd eea
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THE DIRTY DOZEN

Lack of Awareness

Failure to recognize a situation, understand what it is, and predict the
possible results.

See the whole picture

e Make sure there are no conflicts with an existing repair
or modifications.

* Fully understand the procedures needed to complete a task.

Norms
Expected, yet unwritten, rules of behavior.

Help maintain a positive environment with your good
attitude and work habits—

e Existing norms don’t make procedures right.
e Follow good safety procedures.
* |dentify and eliminate negative norms.

ISSUE 01 REV ODATED OCT 2022
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Office / Home work:

WITHOUT AN
ACCIDENT

Make a record of “Accident Free Days” using a whiteboard of flipboard,

ISSUE 01 REV ODATED OCT 2022
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TYPES OF ERROR IN MAINTENANCE  TASKS

Actual
QOutcome

Action

== Unintentional = Error w— Skill based error

Inadequate =TT T I — Error Mistake

0 Human Error is commonly defined as a failure
of planned action to achieve a desired outcome

ISSUE 01 REV ODATED OCT 2022
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TYPES OF ERROR IN MAINTENANCE  TASKS

i
Example: Pressing the wrong button or pulling
the wrong lever

Slip of Action
Skill based error Example: Forgetting to do pull the
circuit breaker before removing
o ool component
Human Error ( Unintentional )
Incorrect judgement. Example : Fuel overflows
Rule-based . .
during manual refueling
Mistake A : . .
ST, OTr i adr ramrdd . | rksowlédfei ci ent
based about how to perform a task.Dont

know how to read troubleshooting
manual,replace the wrong component
Slips and lapses can be minimised and mitigated through:

U workplace design

u effective fatigue management

(i use of checklists Mistakes can be minimised and mitigated

(i independent checking of completed work through robust competency assurance

(i discouraging interruptions processes, good quality training, proactive

(i reducing external distractions supervision, and a team climate in which co -
(i active supervision. workers are comfortable observing and

challenging each other.
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VIOLATION
VIOLATION
( Intentional )
Violation is an intentional action that results in

with known rules, policies, procedures or acceptable
norms.

x Classified as human error only when they fail to achieve the desired
outcome.

x When a violation does achieve the desired outcome, and does not
cause any other undesired outcomes, this is not human error.

x  Violations involve acts of sabotage is not human error as it was
carried out deliberately
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Unsure of how to
proceed when
attempting solve
problems in unusual
or unique situation.
It is then believed
that violation is
necessary to cope
with the exceptional
circumstances.
Example: Stealing
signed job card
because one was
forced to sign off the
task unwillingly.

ISSUE 01 REV ODATED OCT 2022

Exceptional
Violation

TYPES VIOLATION

Routine
Violation

Situational
Violation

IROD Aerospace

A
Technology Sdn Bhd .

T ——

Example: in a particular office building it is
against the rules for personnel to use the fire
escape stairwell to move between floors, but it
IS common practice for people to do so

anyway.

Optimizing
Violation

The person just uses the
opportunity to satisfy a
personal need.

Example: Taxiing aircraft
without approval just want
know how it is like.

Constraints of workplace or
environment make it difficult to
impossible to work to rules or
time pressures.

Example: Sign off missed job card

because aircraft is going to
depart.
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VIOLATION
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Why do people violate?

1.Expectation that the rules will have to be bent to get
the work done.

2.The feeling that one has the ability and experience to
do the job without

slavishly following the procedures.

3.Seeing opportunities for short cuts or to do things
better.

4.Inadequate advance preparation, leading to working on
the fly and solving problems as they arise.

Source : Patrick Hudson, et al. (2005)
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VIOLATION

Violations can be minimized and prevented through:

(Uscofdecentialized © ~ \ore

risks and decision making

consequences structure x Violations are classified as human error only when
they fail to achieve the desired outcome. When a

mi - violation does achieve the desired outcome, and
es of procedures does not cause any other undesired outcomes, this is

. N I
not Jjust oh s R approval not human error. These types of violations may
include violation of a bad rule, such as a procedure

that, if followed correctly, would trip the plant, in
— such cases, a review of the rules and procedures is

¢ advisable.
man?g_(;men development of rules
activities
and_lilorof(f:eduLeS that x  Where violations involve acts of sabotage
— will atfect them designed to cause damage, the planned
action (violation) has achieved the desired outcome

indicators as (damage). This type of behaviour does not constitute
target human error and, following investigation, should be
managed through the application of appropriate
disciplinary measures
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ERROR & VIOLATION

Scenario :
John drives into water and the car begins to hydroplane

Slip - having a good
plan, but bad
execution: John's
plan is to pump his

brakes, but he misses
the brake pedal and
steps on the
accelerator instead.

ISSUE 01 REV ODATED OCT 2022

Lapse having a good
plan, but forgot
execution: John
forgot his driving
teacher once told

him that he should
pump his brake in this
situation.

Mistake a bad plan
is selected: John
thinks that
speeding up will
give him control
over his car so he
accelerates.

Violation - the wrong
procedure is performed
intentionally: John
learned from his driving
teacher that he should
pump his brakes in this
situation, but his
brother said that
acceleration is best, so
John steps on the
accelerator.

AIROD Aerospace
Technology Sdn Bhd eea
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IMPLICATION OF ERRORS
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Accidents

1 Aircraft

Incidents Accident

Lagging Indicators

——
~ 29 Incidents

. Minor Events
In the worst case scenario,
human errors maintenance

aviation aircraft cause
accidents. However, accidents Near Misses
are the observable

~ 300 Hazardous Conditions (Regulation
Violation, Hazardous Attitude, Safety
Reports)

manifestations of errors. Like

Leading Indicators

~ 3,000 Unreported “Unsafe Acts” (Taking
shortcuts & unnecessary risks, close calls)

an iceberg which has most of
its mass beneath the water Errors
line, the majority of errors do

not result in actual accidents, U Heinrich's Law: that in a workplace, for every
but contributing to them. ) ) 3
accident that causes a major injury, there are
29 accidents that cause minor injuries and 300
accidents that cause no injuries. 95 percent of
all workplace accidents are caused by unsafe
acts.
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AVOIDING & MANGING ERRORS

Safety Leader, Professor Reason
refers to the two component of error
management:

Managing Error

James T. Reason, Ph.D., graduated with First Class
Honors from the University of Manchester in 1962
with a B.Sc. in Psychology. He received his Ph.D.
from the University of Leicester in 1967 He and his
co-workers have focused upon the development of
error management technique in collaboration with
Shell, British Railways, British Airways, Singapore
and Investigation (Canberra). the Burea of Air
Safety

Error containment

Error reduction

To prevent error is to capture
and prevent them.
Implement Mandatory
Occurrence Reporting

Scheme(MORS)

industry wide, to capture errors.
Implement Safety Management
System (SMS) in a maintenance
organization

To prevent errors from occurring, it is necessary to predict where they are most likely to happen and then put preventative m

schemes,

Motivational Campaigns - Reward the safe operator.
Increased Discipline - Punish those who violated rules.
Safety Audit dregular checks safety features

Improved Training - Create awareness of risk involved
how peopleds actions affec
Redesign the job, the Equipment, or the Procedures

- A simpler job wall reduce confusion, reduce stress

and mistakes.

Increased Automation - Remove the problems of

human variability and unpredictability.

Within a maintenance organization, data on errors, incidents, and accidents should be captured with the
mechanisms for identifying potential weak spots and error -prone activities or situations.

easaures in place. Incident reporting

which in turn, provide
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AVOIDING & MANGING ERRORS

U Error management must include measures to:

1. Reduce the error liability of the individual or the team
2. Minimize the error vulnerability of a particular tasks
or task elements.

3. Discover, assess, and then eliminate error -producing
(and violation -producing) factors within the workplace.
4. Diagnose organizational factors that create error -
producing factors within the individual, the team, the
task, or the workplace.

5. Improve error detection.

6. Increase the error tolerance of the workplace or the
working system.

7. Make latent conditions more visible to those who
operate and manage the system.

8. Improve the organization's intrinsic resistance to
human fallibility and uncertainty.

ISSUE 01 REV ODATED OCT 2022
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U Error management seeks to:
1. Prevent errors from occurring/re -occuring.
2. Eliminate and learn the bad effects of errors.
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HUMAN RELIABILITY

Human Reliability

Desired Performance| [Mitigate Human Error

Safe Accident
Minimize Stress Incident
Effective Minor Events
Efficient Near Miss
Optimizing Unsafe Acts
Complete

U Human Reliability in aircraft maintenance industry is to describe
and to
U  Which meansthe in a

predetermined minimum time period (if there are time requirements).
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HUMAN RELIABILITY

AIROD Aerospace
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Organizational Me.ntal
Culture Fatigue Working

Condition
Communication .A. Aircraft
' Maintenance S
Performance ysical State

Job Training

Experience Equipment

Supervisory .

Occupational
Attainment

Factors that affect technician performance in aircraft maintenance
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HUMAN RELIABILITY

Suitability to carry out detailed inspection in cargo compartment in a Boeing 737 -400 after 2300 hours (close to midnight)

Temperature Alertness Body Circadian Rhythm
Condition: Very Low g Condition: Sleepy

I—l

B
Condition: Low

Lighting
Condition: Torch light provides very
high visual contrast.

Visual Fatigue Chance of missing defects?
Condition: Most likely Condition: Most likely

Access Body Posture
Condition: Confined, Need to squat. . Condition: Awkward, Easily get tired,

has been used to study the execution of human actions and their
interactions with a system, taking into account their limitations and factors influencing the human
performance. One of the method that is used is Bayesian Network (probabilistic graphical model).
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CHAPTER 4 HUMAN
PERFORMANCE &
LIMITATION
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CHAPTER 4 : HUMAN PERFORMANCE AND LIMITATION

4.1 Vision

4.2 Hearing

4.3 Information -processing

4.4 Attention and perception

4.5 Situational awareness

4.6 Memory

4.7 Claustrophobia and physical access
4.8 Motivation

4.9 Fitness/Health

ISSUE 01 REV ODATED OCT 2022

4.10 Stress

4.11 Workload management

4.12 Fatigue

4.13 Alcohol, medication, drug

4.14 Physical work

4.15 Repetitive task/complacency

{}

AIROD Aerospace
Technology Sdn Bhd eeea
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U To understand human performance fully the way we attend to things, perceive,
think, remember, decide and act we first need to understand how human beings
process information, how we use our brains. Maintenance engineers make many
decisions every day and perform vital safety -critical tasks. Information processing is
fundamental to doing these effectively.
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In the retina light lires nerves, Electric impulses
from nerves are sent through the optic nerve
into the lateral geniculate nucleus in the brain

From there they are sent to the visual
cortex. It Is In the visual cortex that the
outside world is manifested

ISSUE 01 REV ODATED OCT 2022
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The receptive field shown is where light hits the inside of our eyes.
Embedded in the receptive field are rod and cone cells

Rods work at very low levels of lights . We use these for
monochromatic vision (night vision).

Cones require a lot more light and they are used colour
vision of the eyes that helps with the sharpness of detail of
o Egllltshellal Image

Vo

Rods work at very low levels of light . We use these for monochromatic vision (night
vision) because only a few bits of light (photons) can activate a rod. Which is why at

night, we see everything in a grey scale. The human eye has over 100 million rod cells.
Cones require a lot more light and they are used colour vision . We have three types of
cones: blue, green, and red . The human eye only has about 6 million cones. Many of
these are packed into the fovea, a small pit in the back of the eye that  helps with the
sharpness or detail of images

ISSUE 01 REV ODATED OCT 2022
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X 20-30 minutes are required to fully adapt from bright CAUTION: _
sunlight to Complete darkness In_spector must d(_) the phange_ over adaption
) . prior to perform visual inspection
x At least 5 minutes are required for the eyes to adapt
from darknessto bright sunlight

g

the cones are more

-
-——== sensitive here
=

Cones

the rods are
more sensitive here

Threshold Intensity

rods

0 5 10 15 20 25 30
Time in dark (minutes)

The eye takes approximately 20-30 minutes to fully adapt from bright sunlight to

complete darkness and becomes 10,000 to 1,000,000 times more sensitive than at full
daylight. In this process, the eye's perception of colour changes as well. However, it takes
approximately five minutes for the eye to adapt from darkness to bright sunlight . This is
due to cones obtaining more sensitivity when first entering the dark for the first five

minutes but the rods taking over after five or more minutes.
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010 deéfseeeddor epeat o

accurate
vision

Arc of accurate vision

Human eye has the area of acute visual perception for most of us is about a 20 degree arc of
accurate vision.

X

X

Under normal circumstances, it takes about 1.5 seconds for the process of looking, seeing

and recognising to occur.

Visual inspection (especially detailed visual inspection) should apply the 10 degrees - 2
seconds rule 10 degrees -2 seconds rule.

Divide the inspection area into 10 -degree segments and scan each for at least 2 seconds and
repeat

ISSUE 01 REV ODATED OCT 2022
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At the point at which the opti ®lindspat ® e0o ¢ O U N S
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of the eye,

A This is not evident when viewing things with both eyes (binocular vision)
A Since it is not possible for the image of an object to fall on the blind spots of both eyes
at the same time

Even when viewing with one eye (monocular vision), the constant rapid
movement of the eye (saccades) means that the image will not fall on the blind
spot all the time. It is only when viewing a stimulus that appears very fleetingly
(e.g. a light flashing), that the blind spot may result in something not being
seen.

In maintenance engineering, tasks such as close visual inspection or crack
detection should not cause such problems, as the eye or eyes move across and
around the area of interest (visual scanning).
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Find your Blind Spot!

Using the diagram below, fixate on the cross, close your right eye and hold
the figure about 1.5 feet from your eye. When the filled circle disappears, its
image is on your blind spot. Fixate on the lower cross. Note how the line
appears continuous

® +
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Visual acuity is the abilily of the eye lo discriminate sharp detail al varying
distances. Visual acuily is often tested

A tired person has less sharp vision (sharpness of vision is known as visual 20/200
acuity).

20/100

The Figures 20/40 mean that the observer
can read at 20 feet what a non-impaired

2

3 |20/70
person can read at 40 feet 4 20/50

5

6

20/40

20/30
CAN YOU SEE ANY OF THIS?? /
FELOPZD 20/25

The Figures 20/20 mean that the observer —a 20/20

can read at 20 feet what a non impaired Leroesrery
person can read at 20 feet. This is also rerPLY O NS w
expressed in meters as 6/6 vision veseierve 1

EDFC2ZP
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Clarity of the air ( e.g
dust, mist, rain, etc)

Physical imperfections in one or both
Contrast of the y ' cyes '
object with its (short sightedness, long sightedness)
surrounding l

Amount of light available

Relative motion of Object being [ FACTORS THAT AFFECT Physical

the object viewed _'] VISUAL ACUITY Factor

Distance of the object
from the viewer

Influence of
ingested foreign
substances

The angle of the object
from the viewer
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Eye defects:
The eye is a very sensitive and delicate organ and there are Hypermetropia &is caused by a
several defects that can affect the eye. The 3 most common are shorten than normal eyeball
U Long sightedness orHypermetropia which means that the image is
u Short sightedness or Myopia formed behind the retina. Blurred
U Astigmatism vision will result when looking at
close object

Myopia dis where the eyeball is
longer than normal, causing the
image to be formed in front of the
retina. If the accommodation of the
lens cannot counteract this then
distant objects are blurred.

Farsighted Astigmatic

Astigmatism da misshapen cornea
causing objects to appear irregularly
ISSUE 01 REV ODATED OCT 2022 Shaped
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Eve defects

(normally referred to incorrectly
as colour blindness) is usually
A The most common type is difficulty in distinguishing
between red and green.
A More rarely, it is possible to confuse blues and
yellows.

Aircraft maintenance technician requires good colour
vision for :

p
Recognizing Using various

components diagnostic tools
\.

(Recognizing various
lights on the airfield
_(€.g., warning lights)

Distinguishing
between wires

ISSUE 01 REV ODATED OCT 2022
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National Airworthiness Authorities have
produced guidance regarding vision:

Often, airline companies or airports will set the eyesight
standards for aircraft maintenance safety, insurance
purposes, or for driving on the airfield). It is important for a
technician, particularly one who is involved in inspection
tasks, to have adequate vision to meet the task
requirements.

“A reasonable standard of eyesight is needed for any aircraft
technician to perform his duties to an acceptable level . Many

A Maintenance tasks require a combination of both maintenance tasks require a combination of both distance and
distance and near vision. near vision.
A Especially
~ ofstructures or work related to small A In particular, such consideration must be made where there
or miniature components. is a need for the close visual inspection of structures or work
A The use of glasses or contact lenses to correct related to small or miniature components.
any vision problems. A The use of glasses or contact lenses to correct any vision
A Frequent checks should be made to ensure the is problems is perfectly acceptable and indeed they must be
acceptable. worn as prescribed.
A Le.: Cannot differentiate the wire colour. A Frequent checks should be made to ensure the continued
A "Organizations should put in place suitable adequacy of any glasses or contact lenses.

procedures to address these issues."

ISSUE 01 REV ODATED OCT 2022

A In addition, colour discrimination may be necessary for an
individual to drive in areas where aircraft manoeuvre or
where colour coding is used, (e.g., in aircraft wiring)
organizations should identify any specific eyesight
requirement and put in place suitable procedures to address
these issues."
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The outer part of the ear directs sounds down Ear Anatomy
the . and on to the . The
sound-waves will cause the eardrum to vibrate.

AIROD Aerospace
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Middle ear which is beyond the ear drum, Ossleular chain
transmits vibrations from the eardrum by way of
three small bones known as the , to the
fluid of the inner ear.. The middle ear is usually
filled with air which is refreshed by way of the

which connects this part of the
ear with the back of the nose and mouth.

Auditory nerve

The inner ear is filled with fluid. The last of the
ossiclesin the middle ear is connected to the

. This contains a fine membrane (the Earcanal Tympanic
) covered in hair -like cells membiane Cochlea
which are sensitive to movement in the fluid. The outerear | ympenic

membrane

Any vibrations they detect cause neural impulses

to be transmitted to the brain via the Cochlea
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Inner Ear - Hearing

The contains the sensory organs for
hearing and balance.
The IS the hearing part of the inner ear.

The semicircular canals in the inner ear are part of
our balance system.

;!M-MJWP‘?’f " »"MJ"

VAV VY Y Y YY)
NN VNN
N o ) LSS

Lot
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The mechanical energy from movement of the
middle ear bones pushes in a membrane (the
oval window) in the cochlea. This force moves
the cochlea's fluids that, in turn, stimulate tiny
hair cells. Individual hair cells respond to
specific sound frequencies (pitches) so that,
depending on the pitch of the sound, only
certain hair cells are stimulated. Signals from
these hair cells are changed into nerve
Impulses. The nerve impulses are sent out to
the brain by the cochlear portion of the
auditory nerve.
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8 Smells

':' Sounds

| i i There are many jobs within the

e Tastes aviation industry, such as pilots, air
! traffic controllers and maintenance
technicians which require the
individual to process information

quickly and efficiently.

Receptors and
Sensory Stores

Mechanism
U Itis important to be aware of how we
m process information, and what factors
affect our ability to process

information effectively.

U The human brain is extremely
complex, and cannot be broken down
into separate areas. Functional
models have been developed
however, to help explain how
information is perceived, processed
and used to make decisions.

Short Term CENTRAL
TR CECISION
MAKER

3
:
!
!
!
!
'
!
!
s
!
:
-
!
:
!
!
!
-

Source: Atkinson and Shiffrin, 1968
A functional model of human information processing
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Stimuli (Sensing)
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Contacts | Receptors & Sensory Stores ‘

[ Eyes }—P' Visual forms }—— — Visual receptor & register
[ Ear '—P[ Sounds }— Audio receptor & register

l\vl'ose ;—P‘&J_ —— Smell receptor & register

Tongue'}—v Flavours Taste receptor & register
Body Touch Sensation receptor & register

Information first enters via our sensory system. This includes

and feel. This information is temporarily stored but decays very rapidly.
Each sensory type has its , and this information lasts
between

ISSUE 01 REV ODATED OCT 2022
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ATTENTIO

Selective Attention

Monitor several source of Performing two or Selective Attention describes the process where only inputs relating to the
informatio i more separate task specific task at hand are processed in detail by the central processing unit. It is
whether S simultaneously. interesting to note that even when we are focused on a specific task, humans are
event has occurred. . g . . :
relatively good at picking up other information relevant to them, such as their
Eg: Eg: : name or their aircraft call sign. This is called the ‘cocktail party effect. Green et
General visual inspection Performing test in al. describe other stimuli which are helpful in drawing the users attention. These
on aircraft component for flight deck while include loud noises and flashing red lights. This is important to consider in the
condition and security of communicating to design of warning systems.
installation ground crew
Divided Attention
A pilot or air traffic controller is often required to undertake and monitor more
than one task ata time. Divi_ded_ attention_means that although there will be a
focus on a main task, attention is also paid to secondary tasks. For example a
_ pilots primary task may be to fly an instrument approach, but attention is also
Checking our one required for radio calls, checklists etc. This type of attention ability is often
source od information tested in pilot selection testing and air traffic controller recruitment.

and not paying
attention to anything
else
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Perception

The brain and sensory

To make meaning of the world around us.

Uses our sensory senses, attention to the environment and memory.

Influenced by : : and

Often leads to —
ention

Selection

) 4y [ )

Interpretation Organization
~—dl—

CENTRAL
DECISION
MAKER

For example : A technician smiles at you after a walk around, you understands it as all is
good, no defect found, however the technician was smiling because he thinks that this

won't end well.
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oWe don't see things

A lot of errors can occur during this as they are. We see them as we are."
process. This is affected by:

X
X
X

X

Motivation
Arousal/ Stress
Lack of Information/Incomplete

People seewhat they
want to see and what
people want to see

information | m’\whusun_v(hin?(u
Ambiguous Information dowith thetruth

Expectation WBERTO BOLANO
exporencelk I ROBERTO BOLAN(
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According to SA(Situational Awareness) model as defined by Endsleyin 1995, the first stage in the
analysis of a situation consists of perceiving our environment through our senses.

A What is happening around us?

Situational Awareness

What happened? What is happening? What could happen?

State of the environment

Situation Awareness
¢ : p— - ™\ Smartphone Zombie

i " % Compre-
[L Perception J Renatea

N
: —f — Action MAY NOT BE AWARE OF THE
Projection IMMEDIATE SURROUNDINGS

According to the SA (Situational Awareness) model as defined by Endsleyin 1995, the first stage in the
analysis of a situation consists of perceiving our environment through our senses. We then process the
data we've received, and then we project a future state. These three steps together are called

Situation Awareness. This is a dynamic process based on the actual state of the environment,
subjected to cognitive handling, from which a particular output is probable. This output feeds the
decision-making process that guides our actions.
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Memory is critical to our ability to act consistently and to learn new things.
The Atkinson-Shiffrin model is a common model that is used to demonstrate how each stage of our memary
interacts with the others so that we can process information from our surrounding environment.

Without memory, we could not capture a 'stream' of information reaching our senses or
draw on past experience and apply this knowledge when making decisions
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