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Editors Note: This article was written by Captain Daniel Mauring of the
Imternarional Civil Aviaiion Authoriry

Human error in aviation maintenance:
the years to come

Captain Daniel E. Mawrino, Internaiional Civil Avigtion Organizaiton

Introduciion

The retrospective analysis of actions and inactions by operational personnel
involved in accidents and incidents has been the traditional method utilized
by aviation to assess the impact of human performance in regard to safety.
The established safety paradigm and prevailing beliefs about what
constitutes safe and unsafe acts, guide this analysis in such a way that it
traces back an event under consideration until a point in which investigators
find a behaviours that did not produce the results. At such point, human
error is concluded.

This conclugion is generally amived to with limited consideration of the
processes that could have led to the*had' outcome, Furthermore, when
reviewing events, investigators know that the behaviours displayed are a
matter of record. This is, however, a benefit the operational personnel
involved did not have when they selected what they thought at the time
were good or approprate behavioars, and which would lead to a good
outcome. In this sense, it is suggested that investigators examining human
performance in safety oocurrences enjoy the benefit of hindsight.

Furthermore, conventional safety wisdom holds that, in aviation safety is
first. Conseguently, human behaviours and decision-making in aviation
operations are considered to be one hundred percent safety oriented. This
15 not true, and a more realistic approach is to consider human behaviours
and decision-making in operational contexis as a compromise between
production-behaviours o achieve the actual production demands of the
operational task at hand may not always be fully compatible with the
optimum behaviours to achieve the theoretical safety demands.

(Cont on page 2)
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MARSS
Third Annual General
Meeting

On April 26th, 2001 the Third
Annual General Meeting was held
in Richmond, B.C. Canada

The Board members elected for
a fwo vear lerm were: . Ronson,
W, Foyle, P. Jenkins, 8. Mikituk, I.
Braund and A. Schellekens,

The opening remarks from our
president were that we had a very
successful and active year. We are
now in our fourth year and 1o look
back, we realize just how far
MARSS has come. It was said that
we now have a presence in the
aviation industry and we are known
as suppliers of Aviation Safety
Products,

Currently, the Ramp Safety posters
are available and we are now taking
orders and sending these posters
worldwide, [If you or anyone you
know are interested, please visitus
on the web al marss@ marss.org.
We would be happy to send you a
set of these fantastic posters.

We look forward to the next
meeting for the newly elecied
officers.
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Al production systems, and aviation 15
no exception, generale a migration of
behaviours: under the imperative of
economics and efficiency, people are
forced to operate at the edges of the
system-gafety space. Consequently,
human decision-making in operational
conlexts lies at the intersection of
production and safety and is therefore a compromise. In fact, 1t
might be argued that the trademark of experts is not years of
experience and exposure to aviation operations, but rather how
effectively they manage the compromise between production and
safety. Operational errors do not reside in the person, as conventional
safety knowledge would have aviation believe, Operational errors
primarnily reside in latency within task and situational factors i:|1.|:h-;:
context, and emerge as consequences of MISMAanaging compromisas
hetween safety and production goals, largely mfluenced by the shared
attitudes across individuals (Le., culture),

The compromise between production and safety 15 a complex and
delicate balance and humans are generally very effective in applying
the right mechanisms Lo successfully achieve it, hence the
extraordinary safety record of aviation. Humans do occasionally
mismanage task and/or situational factors and fml n halancing the
compromise, thus contributing to safety breakdowns. However, since
successful compromises far outnumber failures, in order o understand
human performance in context the mdustey needs o capture, through
systematic analyses, the mechanisms underlying successful
compromises when operating al the edges of the system, rather than
those that failed. It is suggested that understanding the human
contribution to successes and failures in aviation can be better
achieved by menitering normal operations, rather than accidents and
incidents. The Line Operational Safety Audit (L0OSA), discussed in
thizs paper, 15 the vehicke endorsed by the Intemational Civil Aviation
Crrgamzation {IACO) for this purpose,
(Can b oon page 1)
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Strategies to understand
operational human

performance

Avccident investigation

The most widely used tool to
document and attempt to
understand operational human
performance in aviation, and
define remedial strategies, isthe
investigation of accidents.
However, in terms of human
performance, accidents yields
data mostly about behaviours
that failed to achieve the
balance compromise beiween
production and safety discussed
in the previous section. It is
sugpested that positive
outcomes provide a more

sensible, supplemental
foundation upon which to define
remedial strategies and

subsequently reshape them as
necessary, than do negative
ONcsE.

From the perspective of
oreganizational interventions,
there are limits to the lessons
that may be extracted from
accidents that might be applied
to reshape remedial strategies.
It might for example be possible
to identify the type and
frequency of externmal
manifestations of errors in cach
of these generic accident
soenarios, of discover specific
training deficiencies that are
particularly conspicuous in
relation to identified errors.
Thas, however provides only a
tip-of-the-iceberg perspective.
Accident investigation, by
definition, concentrates on
failures, and in following the
rationale advocated by LOSA,
it is necessary to better
understand the suwccess stones
o see if their mechanisms can

somehow be bottled and exported. This can better be achieved through the
monitoring of normal line operations and associated successful human
performance, o

Nevertheless, there remains a clear role for accident investigation within the
safety process. Accident investigation remains the appropriate tool to uncover
unanticipated failures in technology or bizarre events, rare as they may be.
More imporiant, and in extreme terms, if only normal, daily operations were
monitored, defining assumpiions about safe/unsafe behaviours would prove to
be a task without a frame of reference. Therefore, properly focused accident

investigation can reveal how specific behaviour, including errors and efror
resonate the specific

mana_g:mtnt, can

circumstances to generate an unstable
and most likely catastrophic state of
affairs. This requires a focused and
contemporary approach to  the

investigation, Should accident investigation
restrict  itself to retroactive analyses as
discussed above, its only contribution in terms of human error would be increase
industry databases, the usefulness of which in regard to contemporary safely
remains dubious. Even worst, it could provide the foundations for legal action,
the allocation of blame and punishment.

Trcldeny nvesEgarion
Incidents are more telling markers than accidents, if not of operational human

performance, at least on system safety, because they signal weaknesses within
the overall system before the system breaks down. There are, nevertheless,
limitations on the value of the infermation on operational human performance
obtained from incident reporting system.

First, incidents are reported in the language of aviation and therefore capture
only the external manifestations of errors.  Furthermore, incidents are self-
reported, and because of reporting biases, the process and mechanisms
underlying error as reported may or may not reflect reality. Second, and most
impaortant, incident reporting systems are vulnerable to what has been described
as normwlization of deviance, Over time, operational personnel develop informal
and spontaneous group practices and short-cuts to circumvent deficiencies in
equipment design, clumsy procedures, or policies incompatible with operational
realities, all of which complicate operational tasks. In most cases normalized
deviance is effective, at least temporarily. However, since they are normal, it
stands to reason that neither these practices nor their dewnsides will be reported
to, nor captured by, incident reporting systems.

Normalized deviance is further compounded by the fact that the most willing
reporters may not be able to fully appreciate what are indeed reportable events.
If operational personnel are equipment, how could they recognize such factors
as reportable problems? While these factors would arguably be reported if
they penerate incidents, there remains the difficult task of evaluating how they
can create less than safe simations, and thus overcome the temptation (o
postulate the deviations explain incidents simply because they are deviations.

Incident reporting systems are certainly better than accident investigations (o
begin understanding system and operational human performance, but the real
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challenge lies in taking the next step  dunng line operations, and such observation my contribute to flesh out
- undersianding the processes Majer operational gquestions, such as for example 5‘£’~”’F“”_' procedural
underlying human error when problems. Iigwevg[, it would not be corfect - an_n:l it might lead an
designing remedial strategies. If organization into a risky path - to assume that f'h‘-"'fl'ff"ﬂg P’E“'j-"-"“n':l under
such interventions are to be training provides the key to understand human decision-muking and error

successful in modifyving systemand  in monitored contexts,

individual behaviours, errors must

be considered as symptoms that  Flight data recorder information

suggest where to look further. In  Digital Flight data recorder (DFDR) and Quick Access Recorder (QAR)
order to understand the mechanisms  jpfopmation from normal flights can also be a valuable diagnostic tool
underlying errors in operational  (glthough the expense may prohibit its use in many airlines). There are,
environments, flaws insystemand  powever, considerations about the data acquired through these tools. DFDR/
human performance captured by QAR read oui does provide information on the frequency of exceedences
incident reporting systems shouldbe  nd the locations where they occur, but these data cannot yield information
considered as symptoms of  op the human behaviours that were precursors of the event. While DFDR/
mismatches at deeper layers ofthe QAR data tracks potential systemic problems, pilot reports are still
system. The wvalue of the pecessary to provide the context within which to fully diagnose the
information generated by meident  problems,

reporting systems lies in the early Mevertheless, DFDR/QAR data hold high cost/cfficiency ration potential
bl ng abﬂ;‘ ﬂhﬁﬁi nEn?fmJ_c:n?,].:-ut Although probably underutilised because of both cultural and legal reasons,
:;:;Z;”ﬁiﬁzﬂ;[:i:u':h;"cimﬂﬁ': DFDRE/QAR data can assist in filtering operational contexts within which
irined vas migration of behaviours towards the edge of the system takes place.
Trani Normal operations moniloring
The observation of traimng
behaviours, such as for example
during flight crew simulator traming,
i5 another tool to which aviation has
ascnbed inordmate value in helping
to understand operational human
performance.  However, the
production  component  of
operational decision-making does
ned exist under training conditions.
While operational behaviours during
line operations are a compromise
balance between safety and
production ohjectives, training
behaviours are heavily biased
towards safety. In simpler terms, There is emerging consensus within aviation that the time has come to
the compromise belween adopt a positive stance and awvicfpare the damaging consequences of
production and safety isnota factor  human error in system safety, rather than regretting its consequences.
in decision-making , and operational This 15 a sensible objective and a cost-effective way (in terms of dollars
behaviours exhibited are ‘by the  @mdhuman life) to achieve it is by pursuing a contemporary approach
book". rather than updating or ever-oplimizing methods of the past, After fifty
Therefore. behaviours under years of investigating failures and unless it is believed that the human
monitored conditions can provide an condition is beyond hope - & somewhat misplaced safety emphasis in re-
approximation to the way gard to operational human performance and error.

operational personnel may behave

The supplemental approach in this chapter to uncover the mechanisms
underlying the human contribution to failures and successes in aviation
safety, and therefore to the design of countermeasures against human
error and safety breakdowns, on the monitoring of normal line operations.
Any typical line flight - a normal process - involves inevitable, vet mostly
inconsequential errors (selecting wrong frequencies, dialling wrong alti-
tudes, acknowledging incorrect readbacks, mishandling switches and le-
vers and so forth). Some errors are due to flaws in human performance,
others are fostered by systemic shormcomings; most are a concatenation
of both. The majorty of these ermors have no damaging conssquences
because (a) operational personnel employ successful coping strategies
and (b) system defences act as containment net. It 15 about rather than
contimiing to focus on failures as the industry has historically done. Moni-
toring normal line flights, utilizing a validated observation tool, allows to
capture these successful coping stralegies.

o
F) (Con b on page 5)
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A centemperary approach fo
aperaiional human performance
and error

Progressing to normal operations
monitoring, and thus to  the
implementation of LOSA, requires
revisiting and adjusting prevailing views
of human error. In the past, safety
analyses in aviation have viewed human
grror as an undesirable and wrongful
manifestation of human behaviour into
which operational personnel somehow
willully elect to engape. In rocent
vesars, a considerable body of practically
oriented research, based on cogmitive
psychalogy, has provided a completely
different perspective on operational
errors. This research has substantiated
in practical terms a fundamental
concept of human cognition: error is a
nomal component of human behaviour.
Regardless of the quantity and quality
of regulations the industry might
promulgate, regardless of the
technology it might design, and of the
training humans might receive, ernor wall
continue to he a factor i operational
environments because it simply is the
downside of human cogmition. Error is
the inevitable downside of human
intelligence; it is the price human beings
pay for being able to think on our fieet.
Error is a conservation mechanism
afforded by human cognition to allow
humans to flexibly operate under
demanding conditions for prolonged
periods without draining their mental
batteries.

There is nothing inherently wrong or
troublesome with error itself, as
manifestation of human behaviour. The
trouble with error in aviation lies with
the negative consequences it may
generate in operational contexts. This
i5 a fundamental point: in aviation, an
error the negative consequences of
which are trapped before they produce
damage iz inconsequential. In
operational contexts, errors that are

GroundEffects™

caught in time do not produce damaging
consequences and therefore, for practical
purposes, do not exist. Countermeasures
to error, including training interventions,
should not be restricted to attempt to aveid
errors, but rather (o make them visible and
trap them before they produce damaging
consequences. This is the essence of error management: human error
is unavoidable but manageable.

Error management is at the heart of LOSA and reflects the previous
argument. Under LOSA, Mlaws in human performance and the ubiquity
of error are taken for granted, and rather than attempling to improve
the hurmnan condition, the objective becomes improving the context within
which humans perform, LOSA aims ultimately - through changes in
design, certification, training, procedures, management and investigation
- at defining operational context which introduce a buffer zone or time
delay between the commission of errors and the point in which their
consequences of erors, and the better the quality of the buffer or the
longer the time delay, the stronger the intrinsic resistance and tolerance
of the operational context to the negative consequences of human error.
Operational contexts should be designed in such a way that allows
front-line operators second chances to recover the consequences of
EIrars.

An approach to human error from the perspective of applied cognition
furthers the case for LOSA. Accident and incident reports, and existing
database analyses may provide some of the answers, but it is doubtful
that they will answer the fundamental questions regarding the rele of
humean error in aviation safety, To what extend do [light crews employ
successful coping strategies? To what extent do successful remedial
sirategies avert incidents and aceidents? These are the questions for
which a systematic answer is imperative in order to ascertain the role
of human error in aviation safety, prioritize the issues (o be addressed
by remedial stategies, and reshape remecdial strategies as NEcessary.

Managing change once LOSA data is collected

LOSA is but a data collection tool. LOSA data, when analysed, are
used to support changes designed to improve safety. These may be
changes to procedures, policies, or operational philosophy. The changes
may affect multiple sectors of the organization that support flight
operations. It is essential that the organization has a defined process o
effectively use the analysed data, and to manage the change the data
suggests,

LOSA data should be presented to management in af least operations,
training, standards and safety, with a clear analysis describing the
problems related to each of these areas as captured by LOSA. It is
important to emphasize that while the LOSA report should clearly
describe the problem the analysed data suggest, il should not attempt to
provide solutions. These will be better provided through the expertise

in efich of the areas in question,
P oo phrgre o)
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LOSA directs organizational attention to the most important safety issued
in daily operations, and it suggests what are the right questions to be asked:
however LOSA does not provide the solutions. The solutions lie in
organizational strategies. The organization must evaleate the data obtained
through LOSA, extract the appropriate information, and then deploy the
necessary interventions to address the problems thus identified. LOSA
will only realize its full potential if the organizational willingness and
commitment exist to act upon the data collected and the information such
data support. Without this imperative step, LOSA data will join the vast
amounts of untrapped data already existing throughout the international
civil aviation Communiry,

Conclusion

There is no denying that monitoring normal operations through LOSA ona
routing basis and worldwide scale poses significant challenges. Significant
progress has been achieved in tackling some of these challenges. For
example, from a methodological point of view, some early problems in
defining, classilving and standardizing the data obtained have been solved,
and consensus has been developed regarding what data should be collected.
From an orpanizational perspective, there is a need to consider using and
integrating multiple data collection tools, including line observations, maore
refined ineident reporting and Flight Data Analysis (FDA) systems. This
in turn poses a challenge to the research community, to assist airlines by
developing analytic methods to integrate multiple and diverse data sources.
But most importantly, the real challenge for the large-scale implementation
of LOSA will be overcoming the obstacles presented by a blame-onented
mnchestry, that will demand continued effort over ime before normal operalions
maonitoring is fully accepted by the operational personnel, whose suppart is
essential.
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Human Factors and aircraft maintenance training:

A way to the future

Merdran S Seduver-van Blanden and Santiene vy Bavelpem

National deraspace Laboratory NER

Introduction

The importance of Human Factors
is becoming increasingly apparent in
the field of aircraft maintenance, as
iz also reflected by licensing
requirements with respect to Human
Factors in JAR-66 of the Joint
Aviation Authorities, Introducing
Human Factors into the aircraft
maintenance organization implicates
a need for training, amongst other
elements such as error reporting
systems and error-tolerant aircrafi
design. This paper describes a way
to the future for Human Faclors
training in aircratt maintenance, as it
is envisioned by the National
Aerospace Laboratory NLR., This
way to the future 15 based on
research and developments both in
the ficld of aircraft maintenance as
well as in the ficld of educational

technology,

Human Factors training is considered
necessary mmitially for Continuation
Training, to offer the present certified
statl the opportunity to meet the
requirements of JAR=-66. In the long
ferm, Human Factors should be
integrated with technical training,
within the company as well 23 within
vocational training, This integration
of Human factors and technical
maintenance raining is expected to
it the exira time to traimng amd
merease the transfer to the aircrafl
maintenance practice.

Way to the future
The proposed path to the luture
distinguishes threc phases (van

Bevelgem, Schuver-van Blanken &
van Avermaete, 2000)

Phage J: Human factors training as “add-on’ training;

Phase 2* Human factors training and technical continuation training
integrated

Phase 3: Human factors as a natural aspect of task performance
Phase I: Human Faciors irafning av ‘add-on’

In the short term the requirements of JAR-66 can be met by sefting up

a separate Human Factors training and by adding this training on the
current Continuation Training programme { fgaee ).

Mantenance Continuation Training

Technial Human Factors
Continuation Training
Training

Figurm 1, Human Faciors Traming a8 aod-on’

Human Factors training in this phase is (ideally) a module of several
days (at least 4 days) in which Human Factors knowledge 15 taught and
skills are practised to some extend, Maintenance companies have
already developed this kind of *add-on® Human Factors training {which
is often limited to one day), with the main focus of these courses is on
communication, teamwork or individual related Human Factors.
However, Human Factors training in phase 1 should focus on the

- complete scope of Human Factors, covering task and organtzation related

aspects as well.

In this phase, tasks and context of aircraft maintenance form the point
of departure from which the Human Factors are infroduced. Current
Human Factors training often has a theoretical viewpoint and the link
between Human Factors and aircraft maintenance is difficult to identify.
In addition, the training should be based on active involvement of the
tramnces. This means case-based leaming {paper-based and/or video),
in which trainees analyse and discuss cases and reflect on their own
practices and in which theory is explained from the viewpoint of the
maintenance sibuation. This way transfer of the Human Factors training
to the actual task performance will be enhanced by the fact that not
only knowledge is addressed, but also skills and attitude are dealt with.

I::f (o b om pape K
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The effect of Human Factors training in this phase is expected fo be a
short-term effect because it is approached as an addition to technical
training. After some time, Human Factors awareness and applic ation of
Human Factors skills will fade, reinforced by the fact that Human Factors
training is often considered as additional training required by regulations.

Phase 2: Integration of Human Factors Training and Technical
Conplnuation Fraining

To establish a more intense and longer-term effect of Human Factors
training, Human Factors training and Technical Continuation training should

be integrated (fgwre ).

Maintenance Conthuation Troiing

Technical and Human

Factors Continuation
Training

Bas i Human
Factors
Traiming

Figue 2, Iniegraton of Haman Faciors Traming and fechmcal Contiuabion Training

In this phase, [or each technical subject, task or system to be handled
within the Techmical Continuation Training, the Human Factors aspects
that play a role are addressed at the same time. Basic Human Factors
Training will however be needed in order to maintain awareness of and to
understand Human Factors in maimtenance.

The integration of Human Factors training with the Technical Continuation
Training can overcome the adverse effects of the "add-on’ training from
phase 1. The result of this combined training 15 expected to be a longer-
standing effect of training than when Human Factors training 15 considered
a separate raining module. As a consequence of the *hands-on” experence
of Human Factors duning the technical aspects of the training, the transfer
step to the actual work practices can diminish.

Phave 3: Human Factors as a natural aspect af tavk performance

To make Human Factors a natural aspect of task performance, Human
Factors should be dealt with earlier than in Continuation Training. After
Continuation Training there is still a chance that personnel will fall back in
their old habits. To avoid this, a full integration of Human Factors in Technical
Training should take place in the long term (fewre ), in such a way that
Human Factors awarcness and skills become a natural aspect of fask
perfommance,

Fooa T ! Wamfrnonce Troming Inffiel Hadfraancs | Hyntesarca
frt rehoal) Trodnmyg (i campary] || Ceatisation Traiming
Basic Humon | | Humen Fectors Humen Foctors and Human Foctars and
Factors ol Technizal Technical Training Technicd Contimmtion
Troming Trawing '- Tr-:lir-rrg

Fﬁi--_-ﬁuifm:u- TAIAF BGDET o |8k pariEToance

Human Factors is integrated with
technical training at both vocational
education and the maintenance
company. From the star, aspects
of Human Factors (problems) are
covered and learncd in the
theoretical subjects of the training
and in performance of the
maintenance tasks. This way,
automatically an awareness of
Human Factors {including errors)
are inherent in human performance.
In addressing Human Factors within
vocational training, the learning
process of technical maintenance
zkills and the amount of practical
experience of the learners should be
taken into account to avoid
excessive cognitive load during the
leamning process. Next to that, a
hasic or introductory Human
Factors module will be needed o
expalin the concept of Human
Factors and to put the concept in a
wider perspective,

As a resull of the early infegration
of Human Factors, the transfer of
Human Factors knowledge and
skills to the work floor will be high
and Human Factors will form a
natural aspect of Task
performance,

Four ppinion & needed

For integration of Human Factors
both within vocational and techmical
training MLR has identified a set of
opportunities and strategies for
integration of Human Factors in
technical training, which will be
further specified and tried out in
2001. For the purpose of this
project, NLR welcomes any
comments, opinions or ideas with
respect to the propsed way to the
future of Human Factors and
aircraft maimntenance (raining as

(e b e purgre S

<



Fan P prows page & S
Faciorr..

described in this paper. Please send
your comments to MARSS and they
will forward them to me.

Riography
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domains of air iraffic contrel and
civil flight deck, they are invalved in
Human Factors training in the
aircraft maintenance. They have
recently been invelved in the
STAMINA project (Safety Training
for the Aircraft Maintenance
Industry), in which they designed and
developed a Human Factors training
for atrcraft maintenance technicians
(1999%, In addition, they have
carried out research to Human
Factors within aircraft maintenance
training and identified a way to the
fumere (1999), Currently they are
invelved in the ADAOTIT project
{Advanced Design Approach for
Personalized Training - Interactive
Tools), in which a method and tool
for desipming training for complex
cognitive skills is developed, that is
going to be tested within the Helds
of air trallic control and aircrafl
maintenance,

Mational Aerospace Laboratory
MLE

Department of Human Machine
Integration. www.nlrnl
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A Report on the 15" Symposium on Human
Factors in Aviation Maintenance
March 27 to 29, 2001
The Brewery Conference Centre London, UK

The theme for this historic conference was: “Fractical solutions for a
compler world” and this was one conference that worked hard to live up
to it’s theme.
It was reported that there were 333 participants from 35 different countries
in attendance. Just the opporiunity te meet with so many persons with the
common goal of reducing maintenance error was well worth the price of
sfrmission.
Day one (March 27) started off with a welcome address by Sir Malcolm
Field, Chairman of the UKCAA,
The keynote address was delivered by Ken Smart, Head of the Air Accaudent
Investigation Branch in the UK. He felt that the aviation world is [ull of
two kinds of people: Those who just talk about safety and those who strive
to change and improve. Thinking back to the 14" symposium; what has
changed? There are chronic problems with staff shortages, unrealistic
timeframes, supervisors invelved in actual maintenance instead of
supervising and more. Adding te this problem is the ever-increasing use of
contract labour. A knowledge of human factors is poing to become ever
more NECessary.
Dan Marino, Coordinator Flight Safety and Human Factors Programme
ICAD, delivered an excellent presentation entitled: “Sueman Srvor in
Awiation Maintenance the years fo come,” so we have made it the feature
article of this issue. Likely by know vou know what an excellent article it
i,
Kathy Abbott, National Besource Specialist for Flight Deck Human
Factors FAA gave an interesting presentation entitled: “Safen: Soman
Factors and the Role of the Regwlator” She outlined some of what the
FAA 15 doing in the human factors field from the role of the regulator, She
also touched on the shortage of skilled personnel that appears to be getting
worse. The FAA produces recommended practices material as well as
advisory material and lastly regulations to establish standards.
Don Sherritt, Director Aircrafl Maintenance & Mamuifacturing, Transport
Canada, delivered a presentation entitled: “ £velving Divections: Trauspors
Canada § Human Factory and Safety Managgement fninativer” Much
of what was presented is available in the Fall, 2000 edition of GroundEffects.
The move s toward establishing a safety culbure.
Jim Done, Head Aircraft Maimtenance Standards Depariment, UKCAA
presented: “Hacd fo phe Furwre” Jim discussed the establishment of
MEMS (Maintenance Error Management System) a voluntary reporting
system that 15 hoped will help move errors from the "Blame™ cra to a
*Just” era that is blame free. As part of this, workshops were delivered o
120 organizations. A Handbook has been developed and as a result of the
1998 ICAD Annex 6 requirement for human factors tramning, a NPA has
been issued relative to JAR 145, Human factors training will be a
requirgnent.

’ fCon ¥ on page F
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After an excellent lunch, Jean Mare Cluzeaun, JAA Ops-Maintenance Bernard described the two day
Coordinator; Chairman JAA Maintenance Human Factors Working Group, Awareness course that Britannia
spoke on “Human Factors and propesed JAR 145 Malnrenance provides to all of its maintenance
Reguiremenss” A working group is busy putting together the proposed employees, He made a comment that
training requirements. This in turn has to be accepted by a number of all human factors trainers would love
committees before it becomes law. It is a complex task. to hear and that was: he believed in

James Reason, Professor of Psychology, University of Manchester gave the effectiveness of the program and
an, as usual, spell binding presentation on * Error Managenteae”  lim is was not looking for the monetary valve.
now doing a lot of work in the medical profession. We will try to get this Mow that is an enlightened board
presentation into the next GroundEffects. As he says: “If the devil wanted member all airlines could use.

to invent a way te make errors he would have invented Aviation Mainte- For a very different look at human

nance,” He also said that just because we have not had any accidents, we factors, Richard Morris Executive
should feel a “chronic unease.” Director, London South East, Shadow

Alan Hobbs, Australian Transport Safety Bureau (ATSBNand former Strategic Rail Autherity gave & very
BASI) spoke on “The Knks between Errors and Ervor Producing interesting presentation entitled
Conditions in Aircraft Maintenance.” Alan has written articles for us in “Organizational Safety Culture: Why
the past and his presentation covered the types of erors and some error Bother?  He described how human
producing conditions. Some he listed were; 1) Excessive reliance on Memory, €rror had lead to many rail accidents
2} Tiredness 3) Time Pressure and 4) Coordination traps (Unspoken 2nd what they were domng to reduce
assumptions). He also offered some very good solutions: 1) Provide Human these errors. They have borrowed
Factors training, 7) Limit hours of wark to reduce fatigue, 3) Pay atiention [rom aviation and are turning fo
to tools and pround equiprment to ensure it is in good condition, 4) Refresher simulators to drill, drill and drill again
training, 5) Harvest error reports and 6) expand the “ETOPS™ philosophy. to help ensure the correct response in
i.e, Don't do the same work on both engimes at the same time. af emergency.

Jurgen van Avermaete, Netherlands Human Factors Advisory Group The next speaker spoke on a very
(HUFAG) spoke on “Maintenance Human Factors from a Furopean c0ommon modemn day problem in our

Rerearch Perspective: revults from the ADAME project and related industry and this is the problem of the

research initiatives.  The ADAMS project determined many interesting merger. Robert Giguere, Exccutive
facts. One interesting one that stuck in my mind was in regards to procedural Vice President Operations, Air Canada
compliance = A whopping 34% said thev completed work using other spoke on “Canada 5 Airfine Merger
methods beeause it was quicker and easier. Another 10% had followed the — Gaportunity and Challenge.” The
manual without consulting it. MNow that 15 an interesting one. It all came merging of 36,000 employees, who for
down to — More research 15 needed. many vears had regarded each other

The fimal speaker of the day was Hazel Courtemey, Human Factors H e m:myﬂ.js N attjod challenge,
specialist UKCAA: Chainman JAA Human Factors Steering Group whio {’_m"j communication becomes very
discussed *Hluesan Cemred Desion™ vital to reset change.

F H acting in the capacity of Master of Ceremonies than entertained Eil_l Johnson, Chiel Technical
any questions from the tried assembly after an information filled day. Officer, Galaxy Scientific Corporation,
That evening a reception was held in the Brewery and what a full crowd mf"md":"d out the presentations session
was there, The symposium had numerous exhibitors there including MARSS. with, “Humarn Factors Frogrammes
It was a wonderful opportunity to renew old acquaintances and make new HH‘E o FM"".EEP'“ .""“5 always, from
anes. Aviation has certainly doue ils bit to make the world a very smal] *Professional like Bill, by means of a
place. questionnaire, he left the participants
Dray 2 (March 2%), after a brief introduction by our Master of Ceremonics xiopering 16 dhiEy swnep Ll doeca) i
as to the events of the day, saw Bermard Newton, Technical Director, the talkexs” of cor industry and if they
Britannia Airways give an thought provoking presentation on, A practical were “the tallers.” WHY?

approgch fo Human Faciors in Maintenance: a Soard Members view.”

W
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The next day and one-half was devoted to workshops, The most popular
was the [%a-day “Seirodvction o Suman Facrors in Aviation
Maintenance” presented by David Hall and David Marx. It was well
presented and of benefit to all who participated. Other 2 sessions included:
Fatigiee and Skiffwerd” by Jean Watson and Steve Griffin, Professor
Drew Dawson and Richard Komarniski assisted on this important issue.
“(heengerizatioval fecron” moderated by John Goglia and assisted by Gary
Eiff, David Embrey and Steve Mason was another excellent choice.
The final choice was “/nakcsiry Experiences: learning from each other”
This session was moderated by David King and assisted by Jeff Bongard,
Jerry Allen and Rill Johnson.

This symposium provided something for everyone and once more sent a
very high standard for next year’s symposium to meet. However Ms. Jean
Walson appears up o the challenge when she announced, with great fan-
fare, that next vear’s symposium will be in San Francisco from April 2 to 4,
2002. Mark those dates down and don’t miss it.

the Editor!

| Hﬂpp}' 5 th Birlkdmr Grnund!ﬁs%

: rhlﬂ 1550 nfﬁrqunrll-:.ﬁm:m i5 & special issue as it marks
8 the start ufﬁ_rgu.mﬂ-“.ﬁem Sth wear in publication. |
i have been )éﬂﬁ: ditor for now 3 vears... wow! T have
to say that [ am stifl very pleased with the article conte

S n GroundEffects as it has started to progress with
articles J'r-;:-m around the world (not just Canada and the USA). Human
Factors safety is an issue that affects people from as far away as Papua
Mew Giuinea to the people right here in Vancouver, Canada. It is a world
wide concern for anyone and everyone. In the last five years, GroundEffects
has grown [rom a 8 page publication to a 12 page publication... but it has
not grown as much as [ had hoped. [ would truly enjoy and encourage
anyone to send a letter to me (bad or good), just letting me know how we
are doing. If the articles are of interest to voul oF anyone vou know. |
would love to see what topics are of great interest to you and vour Fellow
workers! If one does not received feedback, then it is hard to judge how
well one i5 doing.

| would like to give a big thank you to Captain Dan Maurino of the
International Civil Aviation Crganczation and Manan 1. Schuver-van Blanken
and Jantiene van Bavelgem of the National Aerospace Laboratory for there
very informative articles that are contained in this issue

Captaim Maunino states in his amicle, “human ermor 15 unavoidable but
manageable™. How true this statement 15... Mo one mcans to cause an
error with negative consequences but with the right training and reminders
in place, error can be managed and lowered. Captain Maurino believes
rather than attemgpting to improve the buman condition, the objective becomes
improving the context within which hmnan.j perform... Read his article
starting on page | to learn more.

GroundEffects™

Maican 1. Schuver-van Vianken and
Jantiene van Bavelgem state, “Ths
integration of Human Factors and
technical maintenance training is
expected to limit the extra time to train
and increase the transfer to the
aircraft maintenance practice”. This
gives us something to think about...
Read their article starting on page 7
of this edition,

I find that both of our major articles
touch on the subject of recurrent
traiming. 1 believe that recurrent
training is very important as it tends
b bring back practices and statements
which we have forgotien or simply let
fall to the wayside. When we leave
Human Factors Training, we are very
excited to pul our mew thoughts and
beliefs to practise. We are positive
that we now will never make a human
factors error. But three months down
the line, over half of what we wene
a0 excited about has been forgotten
and we start to slip back to our old
ways, not because we believe that our
old ways are necessarily better but
because the are familiar. 1 ask all of
vou o say o vourselves everyday,
“today | will remmnd myselfof the dirty
dozen,” If you do not have a set of
posters vel, please visit the MARSS
website: marss@imarss org and order
a set or two... Not only do we have
The Diirty Dozen Posters, Magnificent
Seven Posters, we now have the
Ramp Safety posters as well.

Famp Safery does not seem o be

as important in some people’s minds
a@s it 15 in others. 'What we nesd
everyone to realize that all forms of
gafety are as important as others,
The resulis of not practising safe,
can be a very negative

consequence, such as death of a
loved one.

Please everyone practice safery af
work at all times!

>
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