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1.2.4 Given the diversity of factors potentially
affecting human performance, not surprisingly, human error
has been recognized as a major factor in virtually all
aviation accidents and incidents since the beginning of
aviation. Understanding the context for human error then
remains one of aviation’s biggest challenges. If the reasons

why humans err can be understood, better strategies can be

developed for avoiding errors, controlling and recovering

safely from them. The study of Human Factors is funda-

mental to understanding the context in which normal,

healthy, qualified, well-equipped and motivated personnel
AL cggamit human errors — some of which are fatal.

33.



1.2.5 Traditionally, human errors in aviation have
been tied to operational personnel, such as pilots,
controllers, mechanics and dispatchers. Contemporary
views on safety argue for a broadened perspective that
focuses on safety deficiencies in the entire aviation system,
which is fertile ground for so many life-threatening errors,
rather than limiting analysis to individual performance. The
safety system includes many facets beyond the cockpit such
as company supervision and training, equipment manufac-
ture and maintenance, infrastructure including airports and
air traffic services, regulatory effectiveness, and the
R PERS ileﬂuléeEnce of professional associations and unions. Such

nor UrDRaepors are all well described in the Human Factors

i gh
RESPECt Ry iing Manual (Doc 9683).
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Personnel in aviation are highly trained in Technical skills — flying or
maintaining aircraft — but it is the cognitive ability ofsuccessful HF/
NTS that allows them to be highly

proficient in the employment of 7
these skills. —

- “,*
HF/NTS includes understanding .\ Ze wv

and awarepess of:




Communication

Leadership (and ‘followship’)
Teamwork

Stress

Fatigue

Alcohol and Other Drugs
Situational Awareness

Decision making

Airmanship

Threat and Error Management

...{others - this is not an exhaustive list)




The civil aviation community has fully embraced the need for change
and have made significant contributions in the form of anecdotal
experiences to provide context to the complex human behaviours
described in various documents.

Human Factors knowledge and application comprises of many

disciplines covering the full range of individual and team human
(higracteristics that manifest themselves within aircraft operational
roles.




DR PERSONAL USE
- NOT UPDATED

i’quct Copyri ght s
{ !




Next - The
HF Models




Next - The
HF Models

The gap between the disciplines of human factors and systems
engineering with new technology is widening because of rapid and
steady technological development and progress.

We need to work together to close this gap in order to form a team
fromm human and technology, where working methods are better
coordinated and interconnected.

For this, it is necessary to deal with the technical development as well
as with models of cognition.”
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S-H-E-L-L

The The SHELL Model is defined as “the relationship of human
factors and the aviation environment”.,

This concept has originated from the 'SHELL Model' by
Edwards in 1972, which the name was derived from the initials

of its components (Software, Hardware, Environment, and
Liveware X 2.
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SOFTWARE

- Non-physical, intangible aspects of the aviation system that
govern how the aviation system operates and how
information within the system is organised (Hawkins &
Orlady, 1993 4).

- Software may be likened to the software that controls the

operations of computer hardware (Johnston, McDonald &
Fuller, 2001 6).




- Software includes rules, instructions, regulations, policies,
norms, laws, orders, safety procedures, standard operating
procedures, customs, practices, conventions, habits,
symbology, supervisor commands and computer
programmes.

- Software can be included in a collection of documents such
as the contents of charts, maps, publications, emergency

operating manuals and procedural checklists (Wiener &
Mage!. 1988 10).




The Nuts and Bolts 0

Hardware

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 (Johnston et al, 2001 6; Wiener & Nagel, 1988 10;
Campbell & Bagshaw, 2002 2). does it all come
together?




Environment

- The context in which aircraft and aviation
system resources (software, hardware,
liveware) operate, made up of physical,
organisational, economic, regulatory,
political and social variables that may
impact on the worker/operator (Wiener &
Nagel, 1988 10; Johnston et al, 2001 6).




- Internal air transport environment relates to immediate work area
and includes physical factors such as cabin/cockpit temperature,
air pressure, humidity, noise, vibration and ambient light levels.

- External air transport environment includes the physical
environment outside the immediate work area such as weather
(visibility/turbulence), terrain, congested airspace and physical

facilities and infrastructure including airports as well as broad
arganisational, economic, regulatory, political and social factors
{Intcinational Civil Aviation Organisation, 1993 5).




Liveware

- Human element or people in the aviation system. For
example, flight crew personnel who operate aircraft,
cabin crew, ground crew, management and
administration personnel.

- The liveware component considers human
performance, capabilities and limitations (International
Civil Aviation Organisation, 1993 5).




The four components of the SHELL model or aviation
system do not act in isolation but instead interact with
the central human component to provide areas for
human factors analysis and consideration (Wiegmann &
Shappell, 2003 9).

The SHELL model indicates relationships between people
and other system components and therefore provides a

framework for optimising the relationship between
people and their activities within the aviation system
that is of primary concern to human factors.




In fact, the International Civil Aviation Organisation has
described human factors as a concept of people in their
living and working situations; their interactions with
machines (hardware), procedures (software) and the
environment about them; and also their relationships with
other people (Keightley, 2004 7).




According to the SHELL model, a mismatch at the interface of the blocks/
components where energy and information is interchanged can be a source
of human error or system vulnerability that can lead to system failure in the
form of an incident/accident (Johnston et al, 2001 6).

Aviation disasters tend to be characterised by mismatches at interfaces
between system components, rather than catastrophic failures of individual

components (Wiener & Nagel, 1988 10).
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The SHELL Model
Interfaces




Liveware-Hardware.

This interface is the one most commonly considered when
speaking of human-machine systems: design of seats to fit the
sitting characteristics of the human body, of displays to match the
sensory and information processing characteristics of the user, of

controls with proper movement, coding and location.




Liveware-Hardware - cont'd

The user may never be aware of an L-H deficiency, even where it finally
leads to disaster, because the natural human characteristic of adapting
to L-H mismatches will mask such a deficiency, but will not remove its
existence. This constitutes a potential hazard to which designers
should be alert.




Liveware-Software.

This encompasses humans and the non-physical aspects of the system
such as procedures, manual and checklist layout, symbology and
computer programmes.

The problems are often less tangible in this interface and are

consequently more difficult to resolve (for example, misinterpretation
or theckiisis or symbology).




Liveware-Environment.

The human-environment interface was one of the earliest recognized in
flying. Initially, the measures taken all aimed at adapting the human to
the environment (helmets, flying suits, oxygen masks, anti-G suits).
Later, the trend was to reverse this process by adapting the

environment to match human requirements (pressurization and air-
opditioning systems, soundproofing).




Liveware-Environment - cont'd.

Since illusions and disorientation are at the root of many aviation
accidents the L-E interface must consider perceptual errors induced by
environmental conditions, for example, illusions during approach and
landing phases.

The aviation system operates within the context of broad political and
economical constraints, and those aspects of the environment will interact

in this interface,




Liveware-Environment - cont'd.

Although the possibility of modifying these influences is beyond Human
Factors practitioners, their incidence is central and should be properly
considered and addressed by those in management .

Today, there are new challenges, notably ozone concentrations and
radiation hazards at high flight levels and the problems associated with

disturbed biological rhythms and related sleep disturbance and
deprivatich as a consequence of large transmeridian travel.




Liveware-Liveware.

This is the interface between people. Aircrew training and
proficiency testing have traditionally been done on an individual
basis.

It each individual crew member was proficient, then it was
assumed that the team consisting of these individuals would also
he nrafictent and effective.




Liveware-Liveware - cont'd

This is not always the case, however, and for many years attention
has increasingly turned to the breakdown of teamwork. Flight
crews function as groups and group influences play a role in
determining behaviour and performance.

In this interface, we are concerned with leadership, crew co-
nneration, teamwork and personality interactions.




Liveware-Liveware - cont'd

CAP 720 (previously Human Factors ICAQ Digest No. 2) describes current
industry approaches to deal with this interface, and concerns cockpit
resource management (CRM) and line-oriented flight training (LOFT)
programmes.

Staff/management relationships are also within the scope of this interface,

as corporate climate and company operating pressures can significantly
afiect hurnan performance. CAP 720 also demonstrates the important role
Gf management in accident prevention.
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Interface Actions and Mismatch
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Pilot error vs. Human error

@ General rule was: If the plane didn’t
fail, it was “pilot error”
Q Pejorative phrase; laid blame
Q Implication - ‘not good enough’

@ Evidence from Chapanis and others
showed it was actually “human error”

Q@ Acknowledge limits of human beings

@ Certain system features create situations
where an error is more likely

Q Prot_>lem becomes worse under certain
RSONAL  Wsifvironmental conditions
UPDATED

faviation: Situational Awareness

Alphonse Chapanis

(1917-2002), was a

leading figure in the
psychology of aviation
safety since the 1940s
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Liveware-Software (L-S)
* Interaction between human operator and non-physical
supporting systems in the workplace (Johnston, McDonald &
Fuller, 2001 6).
* Involves designing software to match the general characteristics
of human users and ensuring that the software (e.g. rules/
procedures) is capable of being implemented with ease (Hawkins

& Orlady, 1993 4)




» During training, flight crew members incorporate much of the software
(e.g. procedural information) associated with flying and emergency
situations into their memory in the form of knowledge and skills.

However, more information is obtained by referring to manuals, checklists,
maps and charts. In a physical sense these documents are regarded as
hardware however in the information design of these documents adequate

attention has to be paid to numerous aspects of the L-S interface (Wiener &

Nagel, 1988 10).




Mismatches at the L-S interface may occur through:

+ Insufficient/inappropriate procedures

- Misinterpretation of confusing or ambiguous symbology/checklists

- Confusing, misleading or cluttered documents, maps or charts

- Irrational indexing of an operations manual (Hawkins & Orlady, 1993 4)




Liveware-Hardware (L-H)

* Interaction between human operator and machine

* Involves matching the physical features of the aircraft, cockpit
or equipment with the general characteristics of human users
while considering the task or job to be performed (Hawkins &

Orlady, 1993 4). Examples:




- Air conditioning systems to control aircraft cabin temperature
- Sound-proofing to reduce noise

- Pressurisation systems to control cabin air pressure
- Protective systems to combat ozone concentrations




Mismatches at the L-H interface may occur through:

- poorly designed equipment

- inappropriate or missing operational material

» badly located or coded instruments and control devices

- warning systems that fail in alerting, informational or guidance
funciions in abnormal situations etc (Cacciabue, 2004 1).




Liveware-Environment (L-E)
* Interaction between human operator and internal and external
environments (Johnston et al, 2001 6).
* Involves adapting the environment to match human requirements.
Examples:

- Engineering systems to protect crews and passengers from discomfort,

damage, stress and distraction caused by the physical environment
(Wiener & Nagel, 1988 10).




Examples of mismatches at the L-E interface include:

- Reduced performance and errors resulting from disturbed biological rhythms
(jetlag) as a result of long-range flying and irregular work-sleep patterns

- Pilot perceptual errors induced by environmental conditions such as visual
illusions during aircraft approach/landing at nighttime

- Flawed operator performance and errors as a result of management failure to
properly address issues at the L-E interface including:




- Operator stress due to changes in air transport demand and capacity
during times of economic boom and economic recession (Johnston et al,
2001 6).

» Biased crew decision making and operator short-cuts as a consequence of
economic pressure brought on by airline competition and cost-cutting
measures linked with deregulation (Wiener & Nagel, 1988 10).

- Inadequate or unhealthy organisational environment reflecting a flawed

operating philosophy, poor employee morale or negative organisational
culture (Hawkins & Orlady, 1993 4).




Liveware-Liveware (L-L)

* Interaction between central human operator and any other person in
the aviation system during performance of tasks (International Civil
Aviation Organisation, 1993 5).

* Involves interrelationships among individuals within and between
groups including maintenance personnel, engineers, designers,
ground crew, flight crew, cabin crew, operations personnel, air traffic

controllers, passengers, instructors, students, managers and

Si\DRIViEIS.




* Human-human/group interactions can positively or negatively
influence behaviour and performance including the development and
implementation of behavioural norms. Therefore, the L-L interface is
largely concerned with:

- interpersonal relations

- |eadership

- (rew cooperation, coordination and communication




- dynamics of social interactions

- teamwork

- cultural interactions

- personality and attitude interactions (Hawkins & Orlady, 1993 4; Johnston et
al, 2001 6).

» The importance of the L-L interface and the issues involved have contributed

to the development of cockpit/crew resource management (CRM) programmes
N aii aitemai to reduce error at the interface between aviation professionals




Examples of mismatches at the L-L interface include:

- Communication errors due to misleading, ambiguous, inappropriate
or poorly constructed communication between individuals.
Communication errors have resulted in aviation accidents such as the
double Boeing 747 disaster at Tenerife Airport in 1977.




- Reduced performance and error from an imbalanced authority
relationship between aircraft captain and first officer (Hawkins & Orlady,
1993 4).

For instance, an autocratic captain and an overly submissive first officer may
cause the first officer to fail to speak up when something is wrong, or

alternatively the captain may fail to listen.
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Factors - Applied
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Haman Factors - Applied
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External Hazard

Leadership

Risk evaluation
Emergency planning
Design

Motivation

Programs

Standards
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Organisational change presents challenges to barriers

Managing human fallure
Human factors in design
Procedures

Training and competence
Maintenance, inspection and testing
Safety critical communications
Fatigue and shiftwork

Lagging indicator

reveals failings

after RCS failure
has occurred

Leading indicator
identifies failings
in RCS during

routine activities

Organisational culture supports system defences

L]

Occupational Hazard

Management & Organiza

factors

Leadership

Risk evalation

£ mergency planning
Design

Motivation
Programs

Standards

-
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ENVIRONMENT

Lagging indicator
reveals failings
after RCS failure
has occurred

FAW .1 OF

Organisational culture supports system defences

Training and competence

Maintenance, inspection and testing
Safety critical communications

Fatigue and shiftwork

Leading indicator
identifies failings
in RCS during
routine activities

Hazard, Risk and Safety

Leadership
Risk evalation
Emergency planning

[/ Q

Updating of prior
nformation
47 Pr

Management

Planning
phase

Performance Assessment
phase

Improvement
phase

Reac_:tivg
monitorin,
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Requirements of Organization, Safety and Human Factors

Human

Factors and Procedures

Relevant human
factors to worker
health, safety, and
risk governance

Written, technically correct,
maintained and accessible,
and easy to understand.

Applied, tested, and re-
evaluated for valid human
performance. Evaluate
personnel decision-making
needs. Right tools for job
and used correctly.
Evaluate fitness for duty

Associated health
and safety
outcomes from
performance

Procedures reviewed and
relevant to current
operations/process.
Critical tasks identified
and analyzed. Work
aligns with hiring process

FOR PERSONAL Usgercent (%) of operating
NOT UPDATED rocedures based on
Reng;?cgrof(s pyri o t self-assessment of

human performance
(Leading indicator)

Critical Elements

Inspections,
Audits, Workplace
Surveys
Hazard identification and
quantitative or qualitative

risk assessment of
workers in critical roles

Measurement of worker
exposure, monitor of work
performance, and

evaluation of competence.

Consider human factors
and ergonomic issues.
Evaluate proficiency of
completing work tasks.

Evaluation of mishaps,
near-miss events, levels
of exposure, and safety

controls. Workers
capable of completing
job tasks/assignments

Percent (%) of facility
inspections, audits,
surveys both planned vs
performed annually
(Leading indicator)

Training

Competence in job
function, knowledge of
hazard and control
measures

Training applicable to
specific hazards and risk,
and capability for each
worker. Matched skills

and aptitude. Know how to

use right tools or
equipment and report
deficiency gap in safety.

Formal and practical
training provided for
identified hazards
and/or training to use
and operate equipment
and machinery.

Number of workers or %
of staff provided safety
training and determined
to be competent
(Leading indicator

Organizational
Culture

Leadership support of
compliant workers
and workers seeking
improvement

Evaluate safety
climate and culture
Construct of safety

policy, program, and
operating procedures
Provide right tools and
equipment for job.
Report deficiencies.

Training objectives
commensurate with
safety hazards/risk.
Workers selected
based on capability
and experience.

Health and safety
climate measurement
and evaluation of
psychosocial issues

(Leading indicator)
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Requirements of Organization, SMS and Human Factors

® Commitment: In the face of ever-increasing commercial and
economic pressures, does the organization have the will to make
SMS tools work effectively?

® Cognizance: Does the organization understand the financial and
social impact of safety relative to the involvement of human and
organizational factors?

® Competence: Neither of the other two drivers is sufficient without
the necessary practical skills. Does the organization's SMS possess
the right tools, and are they properly understood and utilized
ag&&?p&aEtely by leadership and the workforce?

FOR PER
NOT UPDATED

RespePrediotivenanalysis and solutions can be applied to properly manage
human factors issue related to safety management and risk.
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Requirements of Organization, SMS and Human Factors

Commitment

Safety managementis an
integral part of the business
process. Past events are
carefully reviewed; novel
scenarios are imagined. Top
management is actively engaged
in safety-related issues.

Principles

Company policy to remind all
levels of leadership that safety is
everyone's responsibility.
Resolve short-term production

PollcyP

=k ﬁgﬁ:action issues safely.
NOT UPD, '

Respect Cop§iegrRpeidbe in place to

encourage safety messengers.

Cognizance

No final victories in the safety
war. Human fallibility and natural hazards
will never be eliminated, only moderated.
Organization understands: person,
engineering and system models of safety
management It expects its workforce to
make errors and trains them to detect and
recover. ‘Upstream’ systemic factors are
easier to manage than fleeting
psychological states like inattention or

Organization should publically recognize
critical dependence of effective SMS upon
the trust of the workforce. A safe culture is

the product of a reporting culture that, in

tum, can only arise from a just culture. Use
crisis emergency and recovery planning to
test business.

Competence

Organization recognizes that the
effective management of safety. It
involves the regular sampling of a
variety of organizational parameters
(scheduling, planning, resource
allocation, procedures, defenses,
training, communication, production
conflicts, and the like), identify which of
these 'vital signs’ is most in need of
attention, and carrying out remedial

Policies relating to near-miss and
incident reporting should make clear the
company's stance. Disciplinary policies

should be predicated on distinction

between acceptable/unacceptable

behavior. Key determinant is not so
much the act — error or violation—as
the nature of the embedded behavior.
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Procedure

Practice

Requirements of Organization, SMS and Human Factors

Commitment

Organization should establish
written operating procedures for
each work task based on hazard

identification using a job safety

analysis and risk assessment.
Controls should be identified to
include engineering,
administrative, and finally the use
of personal protective equipment
suited for the individual work

Routine audits, inspections, and
surveys along with interviews of
the workforce are needed fo
understand what gets done and

EOR PERSG\IA']_OW@IEE done. Errors and

NOT UP ns can be detected and

Respect CofieqigHtrgade before a crisis

develops.

Cognizance

Procedures, i.e., maintenance, should not
only explain how the job be done, but also
identify the likely error-prone steps in the
task. Training in the recognition/recovery of
errors should support appropriate
procedures. Inform by data on recurrent
error traps derived from safety information
reporting systems. Procedures should be
well written in cooperation with those
actually experienced doing the job.

The 'safety health’ of the organization
should be continuously monitored
using both reactive outcome data and
proactive process measures. The
former help to identify recurrent emor traps,
while the latter focus attention
upon current systemic weaknesses. Use
rapid, useful and intelligible feedback
channels to communicate the lessons
learned and the actions needed.

Competence

Procedures should be appropriate,

accessible, intelligible and workable.
Write procedures with the

understanding that people hardly ever
read and do at the same time. Such a
balance is very important in relation to
intrinsically error-provoking activities
like repairs and maintenance activities.

Visible top-level involvement in safety
practices. Management should not only
walk the talk,
but also talk the walk. Each level of
management should understand the
hazards and risks associated with the
work and the need to have established
policy, programs, and operating
procedures to the work.
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Factors - Applied
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we Factors - Applied

| Organizational Challenges
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Factors - Applied
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Factors - ﬂ/ﬂ()/r'e&

Decision
Errors

* Improper work procedure
* Misdiagnosed situation

* Wrong response action

* Exceeded ability/authority
* Inappropriate maneuver

*  Poor decision making

* Adverse mental state

* Haste or task saturation

= Situational awareness

* Failed to use resources

= Hi the
RERS(

Skill Based
Errors

Breakdown in visual scan
Failed to prioritize focus
Inadvertent use of controls
Omitted step in procedure
Omitted checklist item

Poor technique or ethic

Over reaction to controls
Inexperience or capability
Adverse physiological state
Physical or mental limitations:

Inadequate safety training
USEcack of intelligence/aptitude

NOT UPDATED  Lack skills or qualifications

i ghts

Perceptual
Errors

Misapplied skill set
Spatial disorientation
Visual illusion
Misunderstood task
Misunderstood rules
Poor work environment
Miscommunication
Tight time constraints
Personal readiness
Work/home distraction
Mental complacency
Inadequate reaction time
Inadequate rest breaks
Time pressures
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n Factors - Applied

Decision
Errors

Improper work procedure
Misdiagnosed situation
Wrong response action
Exceeded ability/authority
Inappropriate maneuver
Poor decision making
Adverse mental state
Haste or task saturation
Situational awareness
Failed to use resources

FOR BRSGNAL:

Skill Based
Errors

Breakdown in visual scan
Failed to prioritize focus
Inadvertent use of controls
Omitted step in procedure
Omitted checklist item
Poor technique or ethic
Over reaction to controls
Inexperience or capability
Adverse physiological state

Physical or mental limitations®

Inadequate safety training

USkEack of intelligence/aptitude *

NOT UPDATED Lack skills or qualifications  *

opyri ghts

Perceptual
Errors

Misapplied skill set
Spatial disorientation
Visual illusion
Misunderstood task
Misunderstood rules
Poor work environment
Miscommunication
Tight time constraints
Personal readiness
Work/home distraction
Mental complacency
Inadequate reaction time
Inadequate rest breaks
Time pressures

Failed job requirements
Failed to follow direction
Lack of worker training
Breakdown communication
No supervisor oversight
Hazard not identified
Controls in-place not used
Substandard work practices
Pre-existing illness or injury
Failure of leadership to act
Failure to correct problem
Failed to enforce the rules
Failed to report unsafe acts
Lack of funding

Excessive cost cutting

No formal accountability
Poor equipment design

Exceptional

Unauthorized work
Exceeded authority
Over reaction

Lack of capability
Lack of qualification
Except very high risk
Poor planning

Lack of objectives
Unrealistic goals

Under manned/resourced
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Requirements of Organization, SMS and Human Factors

Most Common Issues...

Organizational change Fatigue and shift change
Staffing levels/workload Organizational culture
Training and competence Human factors in design

Operating procedures Communications/interfaces

For ®erbtRnagieg human failure Integration of human factors into risk
NOT UPDATED _ o
Respect Ceprasttiisrd/soft skills Assessment and investigations
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Requirements of Organization, SMS and Human Factors

Some of the human factor issues and conditions reflecting a weak safety culture
include:
* Poor risk perception and accident threat recognition
* Lack of leadership commitment to safeguards
* Inadequate management oversight and control
» Inadequate or unclear risk-decision criteria
* Too difficult to report safety concerns and at-risk decisions/behaviors
* Policy and incentives reward excess risk taking
* Culture does not support desired attitudes/behavior
» Unhealthy attitudes about safety, risk tolerance, and performance
expectations
FOR PERsSONMRadeguate performance standards or poor training

NOT  UR, : :
et C%&ﬁ%&]qlse and production dominance over safety




Requirements of Organization, SMS and Human Factors

Some key components of human factors that contribute to improved safety

performance and might help to prevent human error accidents and organizational

failures are:

» Clear specification of personnel qualification standards and required knowledge and

skill competencies for both workers and supervisors.

* Scenario — based simulation training for individuals and teams for normal and

emergency operations.

* Improved collection, analysis, and display of safety critical well test data, and other
operational data, with better human - interface technology, improved operational
procedures, and continuous technical training.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




Requirements of Organization, SMS and Human Factors

Cont’d

* Identifying critical human factors hazards and risk mitigation procedures for
inclusion in the overall SMS.

« Safety training for line supervisors to include human performance and,
communication and risk decision-making limitations, and Organizational — Culture
Management principles.

* Creating a clear channel for open reporting of safety concerns and feedback from
front line workers to management (without fear of reprisal).

» Conducting periodic assessments of a Safety Climate and Culture principles - to
include valid metrics, benchmarking, and desired norms.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




Requirements of Organization, SMS and Human Factors

Each area involving human performance factors is briefly summarized below:
Individual Worker — considerations include, but are not limited to:

personnel qualifications,

training, and experience requirements;
equipment design and system complexity;
worker task complexity,

workspace design and working conditions;
workload and fatigue;

local supervision.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




Requirements of Organization, SMS and Human Factors

Each area involving human performance factors is briefly summarized below:

Crew/Team — considerations include, but are not limited to:
» crew composition (mixed skill set, and national origin — language and
culture);
work leader’s use of authority, supervisory style and oversight permissions;
on the job communications and prescribed communication protocols;
Task coordination required; and
crew training in teamwork or crew resource training.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




Requirements of Organization, SMS and Human Factors

Each area involving human performance factors is briefly summarized below:

Organization — includes leadership style and commitment to safe operations versus
production goals;

» adequacy of resources (time and materials);

* working conditions; and

* organizational and

* workplace cultures.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights
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Human Factors

The causal factor in 80%
of all mishaps

|dentified as the single
greatest mishap
hazard.

Mishaps are rarely attributed
to a single cause or a single
individual. They are the end
result of many conditions,
both active and latent.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




Human Factors:
Active and Latent conditions

» Active failures are the last actions/inactions that are

believed to cause the mishap (direct causes). Referred to as
“error”.

» Latent failures are the conditions that pre-exist that may
influence the sequence of events in a mishap. May remain
undetected for some time before they manifest into an event.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




Human factors

The aim of an event
iInvestigation is

to identify these
failures,

understand why it
happened,

prevent it from
happening again.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights
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Human Factors

“‘Domino” theory:

mishap is the end result
of a series of errors.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights

: Domino Theory




Human Factors: Swiss Cheese Model

Latent Failures/Conditions

Describes different levels at which Organizational
failures and conditions may occur. Influences

Unsafe Latent Failures/Conditions

F|r§t IQVQI Supervision
Unsafe acts of the operator
(actions/inactions) leading to the i

event. Unsafe Acts

Active failures / direct causes Unsafe [ Active Failures
Acts
o

Preconditions Latent Failures/Conditions

Other levels: Failed or
- Latent causes O
*Should be examined for a more

thorough investigation of the mishap.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights

Mishap
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Human Factors: Swiss Cheese Model

Even if each mishap is unique,
most mishaps have very
similar causes! Same “holes”
in the cheese!

When the “holes” of every
“slice” line up, the system
provides a trajectory for an
accident to occur

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights

Some ‘holes’
due to active
failures

Defenses in

/ depth

Vs

Other ‘holes’
due to latent
conditions
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Reason’s “Swiss-cheese” Model of Human Error

Organizational I <«Latent Failures/Conditions

Factors
=}
.\ Unsafe
@ I

Superwsmn

Preconditions for
Unsafe Acts

Active Failure

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights
Adapted from Reason (1990)




Human Factor Analysis and Classification System
(HFACS)

A new model/taxonomy of Human factors.

Aim to reduce the number of mishaps and accidents in organizations, incl.
aviation.

Can be used as a primary or secondary tool to investigate
active and latent failures in an event/mishap.

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




Human Factor Analysis and Classification System
(HFACS)

Brings together Human Factors, Operations, Human Systems, Engineering Issues:
Man, Machine, Medium, Mission, Management.

It describes four main tiers of failures/conditions:
- Acts

- Preconditions

- Supervision

- Organizational Influences

FOR PERSONAL USE
NOT UPDATED
Respect Copyrights




« HFACS Model picture

Organizational
Influences

!

I T 1
Resource/A isith On; i Organizational Process
Afanagement

I Supervision I

1
I 1 | I 1
Inadequate Planned Inappropriate Failure ro Corvect Supervisory Violations
Supervision Operations EKnown Problem

Conditon o Individuai
1
Adverse

I
Physical Techrological Peycho-Behavioral
Factors

|

Physical/Mental
L L1 Comnwpication’

States Planming Factors

I Acts l

1

1
I Errors I I Violations
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« HFACS Model picture

Organizational
Influences

l

1

Resource/Acquisition
Management

I Organizational Climate

Supervision

Inadequate Planned Inappropriate Failure to Correct
Supervision Operations Known Problem

I Supervisory Violations I

FOR PERSBNAL USE
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« HFACS Model picture

I Preconditions

I
I Environmental Factors l

|
| Condition of Individuals |

I Personnel Factors I

I—I—l

Physical

Enwvironment

Technological
Epwronment

Cognitive Factors

I
Psycho-Behavioral
Factors

Adverse
Physwclogcal
States

1
Physical Mental
Limstations

Coordination’
Communication’

Planning Factors

Self-Inposed Stress

Acts

Ervors

Violations

1
Skill-Based
Errors

Judgment and
Decision-Making Errors

Misperception
Errors
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Human Factor Analysis and Classification System
(HFACS)

* Focuses on the system instead of the individual
(more holistic approach)

* Not just individual failures

 Failures in systems that humans design, build,
operate and maintain

» Organized in a systemic format / code system for

- 2asierldentification

NOT UPDATED
Respect Copyrights




« B737-300 arrived LCA from LHR 04:25

FOR PERSONAL USE . " : :
acemncerns of crew, inspection of aft service door and cabin

Respeflr e R8YIYi2ton check by ground engineer.
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» Ground pressurization check requires the DCPS to bein the MAN position.
» Nil defects

FOR ONA
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RespetRemaned it MAN position
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» Scheduled flight HCY522 LCA-ATH-PRG 09:00h

. UP DA L ED
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Departure from RNW 22 LCA 09:07am Cleared for
FL340, direct to RDS VOR
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12000 ft (Cabin altitude 10000 ft):

- Warning horn sounded

Same for two systems: Cabin pressurisation
problem and take- off configuration error

Action of cpt: adjusted throttle as if it were a
takeoff conf error.
Continued climb

NOT UPDATED
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18000 ft (Cabin altitude 14000 ft):

- Oxygen masks deployed

- Master Caution

Due to oxygen masks or due to equipment
cooling problem.

(Visual warnings)
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Communication between Cpt and Engineer
1 through to 28900 ft

-Reported a possible equipment cooling
problem (did not recognise the other cause of
| the master caution indication)

-Several communications did not make
sense!
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Levelled off at FL340 (cabin altitude
24000ft).

-No response to calls from Nicosia ACC
-Entered ATH FIR without calling

‘:::1 - 1 t..—'-\.-'-‘- gy -
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m | 30 min after entering FIR, ATH called, no
- response

Still at FL340 on auto-pilot at holding
| pattern near airport

HAF called, 2 F-16s approached

180.
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» Cpt seat empty
» FO slumped over controls without Oxygen mask
« Cabin motionless

;@W oxygen masks deployed
“PEome passengers wearing masks

182.
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-FL340 (cabin altitude 24000ft) one person
entered cockpit, in Cpt seat

- L engine flamed out, steep Lturn

- Descent

184.



NOT UPDATED
RAsteey wedls ypidegias recorded on CVR:
“MAYDAY, MAYDAY, MAYDAY, Helios Airways Flight 522 Athens...”

185.



- At 7000 ft R engine flamed out
- Rapid descent
- Collision with terrain
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« HFACS Model picture
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« HFACS Model picture
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Influences
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I Supervision I
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Supervision Operations Known Problem
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I Environmental Factors I lCﬂIdiliIn of lndiriclnﬂsl I Personnel Factors I
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Helios: ACTS

Judgment and Decision Errors I

Errors I Violations I

Skill-Based Misperception
Errors Errors

Unsafe
— Acts

Active failures / Direct Factors most closely tied to a
mishap.

Errors: Unintended factors as a result of skilled- based,
judgment or decision making errors and misperception

Violations: deliberate actions in a mishap that lead to unsafe
situation



Helios: Skill based Errors

Errors I Violations I

Judgment and Decision Errors Skill-Based Misperception
Errors Errors

" Failure to notice that the
pressurization system was on MAN
Unsafe position instead of AUTO.

° Acts

The main active failures of accident

- Failure to run appropriately the checklist
in at least three occasions:
Preflight, Before Start, After Take-off
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Helios: Judgment and Decision-making errors

Errors I Violations I

Judgment and Decision Skill-Based Misperception
Errors Errors Errors

-Failure to identify the warnings and the
reasons for the activation of the warnings:
U Three consecutive warnings (Cabin Altitude
o ACts Warning Horn, Passenger Oxygen Masks
Deployment indication, Master Caution)

- Error in risk assessment: failure to
adequately evaluate the risk even after
alarms




Helios: Misper

Errors

Violations I

Judgment and Decision Errors Skill-Based Misperception
Errors Errors

Misperceived the cabin pressurization
Una warning horn as if it had been a Takeoff

o Acts Configuration warning (the two failures use

the same warning horn sound), despite other

cues (cabin oxygen mask deployment).




Helios: Misperception errors

Errors Violations

Judgment and Decision Errors Skill-Based Misperception
Errors Errors

« Recommendation to FAA to differentiate the warning horn
between the two systems.

Unsafe

« Why two experienced pilots misperceived these cues?




Helios: Inappropriate action

Errors Violations

Judgment and Decision Errors Skill-Based Misperception
Errors Errors

ORisk Assessment —During Operation
Unsafe [1Task Misprioritization

» Acts [INecessary Action — Rushed

[INecessary Action — Delayed

[JCaution/Warning — Ignored

[1Decision-Making During Operation




Helios: Inappropriate action

Errors Violations

Judgment and Decision Errors Skill-Based Misperception
Errors Errors

Inappropriate action:

Unel -The expected reaction to cabin altitude
= warning horn:
stop climb - start a descent
-Crew reacted to cabin altitude warning
horn as if it had been a Takeoff
Configuration Warning and continued the
climb




Helios: Task misprioritization

Errors I Violations

Judgment and Decision Errors Skill-Based Misperception
Errors Errors

DECISION ERRORS

[Risk Assessment —During Operation
Unsafe [ITask Misprioritization

e Acts [ONecessary Action —Rushed

[INecessary Action —Delayed

[JCaution/Warning — Ignored

[I1Decision-Making During Operation




Helios: Task misprioritization

Errors I Violations

Judgment and Decision Errors Skill-Based Misperception
Errors Errors

Task Misprioritization
e - Crew did not use their
Oxygen mask.
- Major active failure




« Operations manual:

“The flight crew should don oxygen
masks as a

This action is necessary to prevent
incapacitation of the flight crew due
to lack of oxygen, which could result
in loss of control of the airplane”.
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« HFACS Model picture

Organizational
Influences

Resource/Acquisition Onrganizational Climnate Organizational Process
Alanagement

I Supervision I

Planned Inappropriate
Operations

Failure to Correct
Known Problen

Inadequate
Supervision

Supervisorv Violations

[ rinn |
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Factors

Environmental

Helios: PRECONDITIONS

Physical
Environment

Technological
Environment

PRECONDITIONS

Condition of
Individuals

Personnel
Factors

Coordination/
Communication/
Planning Factors

Self-
Imposed
Stress

Cognitive Psycho- Adverse Physical/ Perceptual
Factors Behavioral Physiological Mental Factors
Preconditions for Factors States Limitations
Unsafe Acts

Factors in the mishap that affect practices,
conditions, or actions of crew that may result
in an unsafe situation.
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Helios: PRECONDITIONS

PRECONDITIONS

Environmental
Factors

Personnel
Factors

Physical
Environment

Technological
Environment

Preconditions for
Unsafe Acts

Respect Cop

Condition of
Individuals

Coordination/
Communication/
Planning Factors

Self-
Imposed
Stress

Cognitive
Factors

Psycho-
Behavioral
Factors

Adverse
Physiological
States

Physical/
Mental
Limitations

Perceptual
Factors

- Most complex tier

-Includes Environmental Factors, Perceptual Factors, and

Conditions of the Individual.

- They can be forecasted before mishap!

-Should be recognized and managed properly, otherwise they

may be present in the mishap




Helios: Environmental Conditions

PRECONDITIONS

Environmental Personnel
Factors Factors

Physical Technological Conditi f Coordination/ Self-
Environment Environment | z'? _:jlonlo Communication/ Imposed
LCIMCEEES Planning Factors Stress

Cognitive Psycho- Adverse Physical/ Perceptual

Factors ‘B‘eﬁ% Physiological Men Factors
Preconditions for Factors State Limitatione

Unsafe Acts PHYSICAL ENVIRONMENT

Olcing/Fog/Etc. onwindows
[OMeteorological Conditions
[1Dust/Smoke/Etc. in Workspace
[JBrownout/Whiteout

[OThermal Stress: Cold/Hot
[IManeuvering Forces In-Flight

[INoise Interference

Respect Cop




Helios: Environmental Conditions

PRECONDITIONS

Environmental Personnel
Factors Factors

Physical Technological Conditi f Coordination/ Self-
Environment Environment | z'? _:jlonlo Communication/ Imposed
LCIMCEEES Planning Factors Stress

Cognitive Psycho- Adverse

Factors ral Physiological Mental
Preconditions for Factors S

-
Unsafe Acts

Noise Interference

Physical/ Perceptual
Factors

Lo

Warning horn:

[HON 5 min after take off not
cancelled, continued until aircraft
crashed.

. [IMost probably due to heavy
Respect Copy work-load




Helios: Environme

PRECONDITIONS

Environmental
Factors

Physical
Environm

Technological
ent Environment

Preconditions for
Unsafe Acts

Respect

Condition of
Individuals

1 Conditions

Personnel
Factors

Coordination/
Communication/
Planning Factors

Self-
Imposed
Stress

Cognitiv
Factors

é\

Behav
Factors

ho-

Adverse

Physiological
States
EEEEERE

sical/
Mental
Limitations

o

Perceptual
Factors

Cop,

Design of control-switches.

- Two different system failures
indicated by the same warning horn
sound (takeoff configuration warning
and the cabin pressure warning).

-No visual warning for excessive
cabin altitude on

737.




Helios: Environmental factors

L AUTO OFF SCHED ALTN
FANR. DESCEWT

AUTO
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LAND ALT
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ALTITUDE X 1800 FEET - MAX PRESS SCHIDULE

More Technological Factors B737-300 (first flight 1984):
-When Pressure system is on MAN mode, a GREEN light turns on.
FOR PEtsenmlogsnot typically imply that something is out of the ordinary!

B , T
Respl Eﬁ%@ th%ve attracted crew’s attention?
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Helios: Recommendations to FAA

Following the accident, new auditory and visual warnings were
fitted:

Separate Cabin altitude and Takeoff configuration

FOR PR¥EGKUN
NOT UPDATE
Respetiseof Fkts) colour!

2009.



Helios: Conditions of Individual

PRECONDITIONS

Environmental Personnel
Factors Factors

Physical Technological s Coordination/ Self-
Environment Environment CO’.“."“O“ of Communication/ Imposed
Individuals Planning Factors Stress

Cognitive Psycho- Adverse Mental Perceptual

Factors Behavioral Physical State Factors
Preconditions for Factors State
Unsafe Acts

Why did two experienced pilots make these errors?

Respect Cop




Helios: Conditions of Individual

PRECONDITIONS

Environmental Personnel
Factors Factors

Coordination/ Self-

Physical
Environment

Technological
Environment

Preconditions for
Unsafe Acts

Respect Cop

Condition of
Individuals

Communication/
Planning Factors

Imposed
Stress

Cognitive
Factors

Psycho-
Behavioral
Factors

Adverse
Physical State

Mental
State

Factors

Perceptual

[Inattention

[[Channelized Attention

[ICognitive Task
[INegativeTransfer
[JOversaturation
[IConfusion , Distraction

[IGeographic Misorientation (Lost)

[Checklist Interference




Helios: Conditions of Individual

Why did two experienced pilots make these errors?

Inattention:

- highly repetitive tasks reduce conscious attention of the
crew

“Looking without seeing” during check list

Automatic execution is affected by assumptions
l.e. perception biased by expectation.

This may explain why FO missed noticing that the pressure system
was on the MAN instead of AUTO, because he expected it to be in

FOR PEH%@NABLQEE)!
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Helios: Conditions of Individual
WDM d[d tm emﬂﬂe’ ﬂcgd Qitﬂtﬁ makg these gcmca?

i IR Bttention:

- Occurs when all conscious attention is focused only on some

cues, other cues are ignored.

- Preoccupied with one task (i.e. trouble-shooting the source of the
Equipment Cooling problem), Cpt even left his seat.

- Other important visual cues excluded: Oxygen masks
deployment indicator and Master Caution.

FOR PERSONAL USE
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Helios: Conditions of Individual
o . . ]
Negative Transfer:

- A highly learned behavior learnt/used in previous
situation, is inappropriate for the specific event.

- Automatic reaction results from experience and _frequency of
encounter.

- Automatic reaction may be inappropriate for a specific
FOR stRgaihOIUSE
NOT UPDATED
Respect Copyrights




Helios: Conditions of Individual
Why did two experienced pilots make these errors?

- Anpilot, during his career, is likely to only hear the warning horn when there
IS a takeoff configuration error, not cabin pressure problem.

With onset of warning horn

-> Declarative Memory (stores facts and events) and Muscle memory
(skeletal muscle activity that becomes automatic with practice)

-> automatically linked the horn to take-off configuration
problem (previously encountered)

-> automatic reaction to adjust throttles & power

FOR PERS .
oo asbropriate! .... Should have descended!
Respect Copyri ghts




Helios: Conditions of Individual

Environmental
Factors

Physical
Environment

Technological
Environment

PRECONDITIONS

Condition of
Individuals

Personnel
Factors

Coordination/
Communication/
Planning Factors

Self-
Imposed
Stress

Preconditions for

Cognitive
Factors

Psycho-
Behavioral
Factors

Adverse
Physiological
States

Physical/
Mental
Limitations

Perceptual
Factors

Unsafe Acts

PSYCHO-BEHAVIORAL
[Pre-Existing Personality Disorder
[Pre-Existing Psychological Disorder
[JEmotional State
[IPersonality Style
[JOverconfidence
[JComplacency
[Get-Home-Itis/Get-There-ltis
[IOveraggressive

Respect Cop




Helios: Conditions of Individual
- Personality style of Captain:

Authoritarian? Typical command attitude? Different
cultural backgrounds? East German Vs Cyprus

- Personality style of FO:

Training reports showed tendency to over-react/ lose
confidence In difficult situations

“Standards achieved, but with room for lots of imﬁrovement.

Some difficulties met in complex tasks. Do not rush t

- 1
For PEREHGER LSS
NOT UPDATED
Respect Copyrights
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Helios: Conditions of Individual

- Emotional state of FO
Happy personal life, but unhappy with Helios, looking for a new job.

- Complacency of FO?:
Overconfidence, undermotivation, sense that “others have the situation
under control”.

FO performed no action, not even to silence the warning horn, while cpt
was communicating with the ground engineer just after the warning

ForR PERSEA S@shded.
NOT UPDATED
Respect Copyrights




Helios: Conditions of Individual

PRECONDITIONS

Environmental

Personnel
Factors

Factors

Physical Technological —
Environment Environment Condition of
Individuals

Coordination/ Self-
Communication/ Imposed
Planning Factors Stress

Cognitive Psycho- Adverse Physical/ Perceptual
Factors Behavioral Physiological Mental Factors
Preconditions for Factors States Limitations

Unsafe Acts \

ADVERSE PHYSIOLOGICAL
[JEffects of G Forces (G-LOC, etc)
[JPhysical Fatigue (Overexertion)
[IFatigue — Physiological/Mental
[IHypoxia

[Motion Sickness

Respect Copy [Circadian Rhythm Desynchrony
[JPre-Existing Physical State
[JPrescribed Drugs




Helios: Conditions of Individual

Adverse physiological state ;
Pre-existing physical illness:

- Post-mortem exam of FO’s heart, revealed extensive
atherosclerosis (90% occlusion in LAD and Cx).

- This may have attributed to the possibly earlier symptoms
of Hypoxia.

FOR PERSONAL USE
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Helios: Conditions of Individual

Adverse physiological state :

Incapacitation of crew due to Hypoxia:
One of the direct causes of the accident.

The combination of hypoxia and distractions generally increases
stress levels.

Stress is known to decrease human cognitive function (memory, attention,
decision-making, risk management, communication skills) particularly

FOR PENSHR&ralye to errors.
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Indifferent 0-10000

Compensatory 10000-
15000

Disturbance 15000-
20000

Within the first
15 min of the
flight

CiiticaleRE e Bggooo-

NOT UPDATED23000
Respect Copyr i ghtgin after
take off for

1 5 hours

Minimal impairment, decreased visual dark adaptation

Body tries to compensate for hypoxia with Increased
pulse and respiratory rate:

- Fatigue, irritability, headache,

- Decreased judgment

- Difficulty with calculations

Body can not compensate for hypoxia:

-Senses: impaired vision (acuity and accommodation), touch
and pain sense is lost, hearing is lost last

-Mental: slow thinking, poor judgement, can not recognise
emergency situations

-Euphoria, overconfidence, behaviour similar to alcohol
intoxication

- Physical movements impaired

Complete mental and physical incapacitation
Loss of consciousness, convulsions, failure of

respiration, death




g Ty
PRECONDITIONS

Environmental Personnel
Factors Factors

Physical Technological N Coord/ Comm/ Self-
i el Condition of :
Environment Environment it Planning Imposed
Factors Stress

Cognitive Psycho- efse Physical/ / Pc;c/ﬂual
i@grs

Factors Behavioral Physiological Mental / Fac
Preconditions for F States Limitation

Unsafe Acts

RD/COMM/PLAN

[ICrew/Team Leadership
[ICross-Monitoring Performance
[Task Delegation

[JRank/Position Authority Gradient
[JCommunicating Critical Info
[0Standard/Proper Terminology
[OMission Briefing
[OMiscommunication

Respect Cop




Helios: Personnel Factors

mmunication ween nd Enagineer:

Communication difficulties?

!—Ie(lrlos cli(ispatcher suggested that the FO speaks with a second engineer
in Greek.

English as a second language in stress situation, may require words that
are not part of the “normal” vocabulary

Memory suffers during stress, the search and choice of words to express
one’s concern in a non-native language can be compromised.

FOR PERSONAL USE
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« HFACS Model picture

Organizational
Influences

I 1
Resource/Acquisition Organizational Cli
Alanagement

Supervision
1

I I
. Inadequate Planned Inappropriate
Supervision Operations

Failure to Correct
Known Problem

Supervisorv Violations

<~—d

ronmental Factors

Condition of Individuals

T
Psycho-Behavioral Agdvyerse
Factors Fhysiologcal
States

Phy=ical Mental

Self Imposed Stress

Limstations

Acts

Ervors

11 Violations

I
Judgment and
Decision-Making Errors
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Planned | Failedto Correct ‘

Inadequate

Supervisory
Supervision

Inappropriate Known Problem la e ons

Operations

* Third tier - Latent conditions

Unsafe
Supervision

I  Include: Decisions or policies of the supervisory chain of
Preconditions I Command

for
Unsafe Acts

e o + E.g. Inadequate supervision, training
b ..\ o issues, failure to correct known problems

etc
FOR PERSONAL
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Helios: SUPERVISION

Helios Crew Training approved by Cy DCA, carried out in
accordance with the manual.

Flight Crew Training included simulator training in Rapid
Decompression, not in Gradual Decompression...flight crew
not trained to monitor and detect this less-obvious situation

Cabin Crew undertrained for the procedures after Oxygen
Mask deployment, esp. when no descent.

Lack of adequate training in hypoxia. Global problem!

FOR PERSONAL USE
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HFACS Model picture

Organizational
Influences

Resource/Acquisition Organizational Climate Organizational Process
Aanagement

I Supervision l

Inadequarte Planned Inappropriate Failure to Correct Supervisory Violations
Supervision Operations Known Problem

1 | |
Cognitive Factors Physical Mental Coordination/ Seli-Inposed Stress
1 Commumication’

Planning Factors

I Acts I
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Judgment and Misperception
Decision-Making Frrors Errors
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Resource/Acquisition
Management

Organizational
Influences

Unsafe
Supervision

Preconditions for
Unsafe Acts

FOR PERSONAL USE
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ORGANIZATIONAL
INFLUENCES

Organizational Organizational
Climate Process

« Fourth tier - Latent
conditions

 Include: Resource management,
organization climate, organization
failures in all levels of the chain of
command.



Helios: ORGANISATIONAL INFLUENCES

Helios company:
» High turn-over of ground engineers 3 days — 21 months
» Understaffed Engineering Dept

» 33% seasonal/part-time employees -> reluctant to report or solve
problems

FOR PERSONAL USE
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Helios: ORGANISATIONAL INFLUENCES

UK CAA: level 1 & 2 findings, flight safety compromised due to “the
lack of operational management controf .

Incomplete Management structure — vacant Training
Standards Manager position

“Not healthy” organization climate

“Unapproachable management, profitability being the only
interest”

FOR PERSONAL USE
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Helios: ORGANISATIONAL
INFLUENCES

Dept Civil Aviation
« Safety and Regulations Unit of Cy DCA diachronically not organized &
understaffed.

» Operates as a functional dept of MoC and not as an independent
authority.

Boeing
* No measures taken by Boeing on response to previous
pressurization incidents on B737.

FOR PERSONAL USE
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HFACS

Good guide when investigating human factors
Good tool to identify system failures/hazards or “holes” in
system

Develop a risk minimization strategy to identify and correct
the “holes” before the mishap occurs.
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Questions?

234.
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