	Training and competency
	Training wasn’t provided for this job and developed skill proficiency and fluency?

The competency of performing this task wasn’t verified in the field.

For tasks rarely performed there wasn’t an opportunity to practice (dry run, simulate)

There wasn’t regular feedback provided on how well the person was performing the task.


	A competency management system is in place describing how training and competence assurance is managed across different roles and levels

Competency management isn’t aligned and synchronised with procedures.

Training content isn’t determined based on need analysis and understanding challenges workers face (work as done)

Training and competence arrangements don’t consider skill decay and refresher training for key safety critical tasks that are performed infrequently.

Training and competence records aren’t monitored and accurately maintained.

Training and competence of third parties who undertake safety critical tasks isn’t managed to at least the same standard through contractor management systems such as tender evaluation and audit.

[bookmark: _Hlk523729815]Training and competence considerations aren’t integrated into management of change processes

Training and competence management arrangements aren’t updated appropriately in response to accident and near miss investigations. 

There isn’t process of audit and review of the effectiveness and efficiency of the competence management system.

	Operators performing the task

Engineers supporting the task and their competency

Competency management system manager or equivalent

HR person responsible for recruitment and selection – talk about recruitment criteria

If the training is provided 3rd party, talk to the person responsible for training selection and the company who delivers the training
	Review competence systems, training and assessment records

Test if the training content matches the needs of the job

Explore how the training effectiveness is evaluated and what is the refresher frequency. 

Records of individual’s physical fitness/ capability for the task

Test how the desired skills were assessed during the recruitment / selection process 

If training is provided by 3d party, explore how the training is selected, based on what criteria, how is it aligned with the competency management system
	









	Resources: Time, Tooling, Equipment, and workstation design
	· The person felt there wasn’t enough time available to complete the job
· Person didn’t have all the information they need at the time to complete all the steps
· There weren’t enough people to complete the job
· Right tools / equipment (in good working order) weren’t available and used
· Ergonomics design of tools didn’t apply industry standards (see ergonomics standards file)
· It is not easy to access and operate equipment and its controls comfortably
· The dimensions and layout of the workstation and the work area did not allow for comfortable completion of the task and good body posture
· When interacting with the tool / equipment 
· Things didn't work the way they expected
· Different things (valves, buttons, gauges) were too similar
· Things were hard to see
· Things didn't work well together
· Things were hard to handle
· Things took too long to respond
	Procurement / purchasing processes did not involve the end-users in defining requirements
Product / purchase requirements did not match what workers needed in their context
People responsible for purchasing / hiring tools and equipment didn’t understand what workers need and their operational challenges
Human factors and human-centred design philosophy wasn’t integrated into product development (see HF engineering NOPSEMA file). 
Engineers can’t demonstrate understanding and use of HF industry standards. 
There was no a feedback loop between the users of tools/equipment and what makes the use difficult and the designers and manufacturers to allow for continual improvement.

	People who use the tool / equipment

People who wrote and introduced rules / procedures for the use of equipment or work areas (e.g. what is forbidden in the yard)

People responsible for design, manufacturing and assembly

People responsible for determining equipment selection criteria and purchasing

People who develop engineering requirements / standards and processes

Suppliers who provide tools / equipment in use
	Critically evaluate how design influences behaviour and increases likelihood of mistakes

Consider short-term and long-term perspective. You may not be able to change the pump today, but your feedback can help designers to create better pumps in the future.
	
Human factors in engineering and design NOPSEMA

Ergonomics standards for hand tools design 

Spotting the design error traps and finding solutions - book of examples 

ISO 6385 2016(en) Ergonomics principles in the design of work systems
http://bit.ly/2O7ss3w 

ISO 9241-210 2010 Ergonomics of human-system interaction - Part 210 Human-centred design for interactive systems
http://bit.ly/2O0BDmt 

Standard Practice for Human Engineering Design for Marine Systems, Equipment and facilities ASTM F1166 - 2007
http://bit.ly/2O3P7h9 
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This guidance is issued by the Health and Safety Executive, the Institution of
Engineering Technology and the British Computer Society. Following the guidance is
not compulsory and you are free to take other action. But if you do follow the guidance
you will normally be doing enough to comply with the law in Great Britain where this is
regulated by the Health and Safety Executive (HSE). HSE inspectors seek to secure
compliance with the law and may refer to this guidance as illustrating good practice.1

Introduction

1 This guidance on competence applies to everyone, in all industry sectors, whose
decisions and work with safety-related systems can affect health and safety. The aim is for all
people within scope to be suitably qualified and experienced for their own work activities,
roles and responsibilities.

2 A safety-related system according to this guidance is a system whose correct operation
is necessary for ensuring or maintaining safety. It uses electrical, electronic, and/or
programmable electronic technologies and may include software and people. In general,
safety-related systems can be classified as protection systems or control systems.

3 Example safety-related systems include a trip-switch that disconnects power from a
press on close approach to moving parts, traffic lights, vehicle engine management, boiler
management, medical devices, fire management in an intelligent building, gas detection on an
industrial chemical plant, emergency shutdown on an offshore gas platform, remote operation
of a network-enabled process plant, access protection for nuclear reprocessing, fly-by-wire
operation of aircraft flight control surfaces and any information system where erroneous
results can significantly affect safety.

4 New technologies, particularly programmable electronics, have enabled such systems to
function more effectively and allowed more sophisticated ways to make them safe. At the
same time, the new technology has brought its own challenges — particularly increased
design complexity. This has thrown the spotlight on the role of staff engaged in the design,
development, maintenance and use of these safety-related systems. The achievement of
sufficiently low levels of risk is critically dependent on individual and team competence.

! The effort expended in meeting the principles of this guidance should be in proportion to the risk
associated with inadequate competence (see Risk and proportionality).
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5 In parallel, the pace of change in industry continues to accelerate, with frequent
restructuring and much movement of staff between roles, between companies and even
between sectors. Ever newer technology requires new skills. Even if new staff possess these
skills, they may be unfamiliar with the organisational culture in which they are to be exercised,
and specifically the safety culture. Long term familiarity of managers with the capabilities of
their staff can no longer be assumed, so increasingly organisations need to establish
competence management systems in order to satisfy themselves, their customers and
regulators that their staff are competent for the tasks to which they are assigned.

6 Standards makers have recognised the growing importance of competence. For
example, in the latest committee draft [Ref. 1] of the international standard on ‘Functional
safety of electrical/electronic/programmable electronic safety-related systems’ (IEC 61508),
the requirement for staff competence is upgraded from a recommendation to a mandatory
requirement for compliance.

7 The form of this guidance is based on that of an already published railway-specific HSE
publication, the Railway Safety Principles and Guidance Part 3 Section A: Developing and
maintaining staff competence [Ref. 2]. Its scope, however, differs significantly and it does not
replace the railway publication.

8 HSE inspectors will take into account the principles of this document when judging the
adequacy of a duty holder’s arrangements for competence management. This will take into
account additional legislation and regulatory practice where applicable (see Legislative
Background).

9 All companies should periodically review their arrangements and achievements in
managing competence, and implement improvements as required. A review can start with any
part of the competence management process. Well-managed companies will already be
doing this, but this document provides a benchmark for such reviews.

Who is this guidance for?

10 This guidance is aimed primarily at those who are responsible for managing and assuring
the competence of individuals and teams that might have an impact on the functional safety of
safety-related systems, during any phase of design, development, manufacturing, operation,
maintenance or modification.

11 Hence, the following personnel will find the guidance relevant:

- those responsible for functional safety in an organisation,

- those responsible for setting up a new competence management system for functional
safety or further developing an existing competence management system (CMS),

- those responsible for operating an established CMS,

- those responsible for career development of staff in an organisation,

- staff in an organisation that are employed, or might be employed, on projects that require
formal management of competence.

12 Indeed, anyone with an interest in competence management will also find useful advice
in this guidance. Directors and senior managers responsible for the overall policy of their
organisation need to be aware of the CMS’s objectives and the benefits that may result from
its use.

13 Staff who are working in an environment that requires formal assurance of competence,
or who might in the future move into such an area, will gain insight into the reasons for the
competence management processes, and an understanding of the expectations on them.

14 The guidance is relevant to organisations carrying out training, development and
competence assessment for functional safety; and will also be of interest to employee
representatives, health and safety professionals, designers and other service providers.
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15 The guidance is applicable to all staff whose work activities involve safety-related
systems. It should be applied to the competence of staff at all levels of the organisation — not
just those who are directly involved in development, maintenance or use, but also to those
who manage the competence management system, and to those managers whose main
contribution to functional safety is decision making about financial and commercial matters.
Through their competence (or otherwise) they will all affect the safety of the workforce, the
public and themselves.

16 While the focus of this guidance is the functional safety of safety-related systems, it is
written to allow broader application where desired, and to be compatible with competence
management systems with more general scope and with career development and
professional development schemes.

Objectives

17 This guidance aims to describe the core requirements for a competence management
system (CMS), for all staff at all levels of responsibility within an organisation that work on
safety-related systems (including those in the supply chain), to enable the organisation to
meet the UK legal requirements for competence for safety-related systems in general

(i.e. without going into detail for any one particular industry sector).

18 A secondary supporting document [Ref. 3] gives ideas on how to set up and operate a
CMS in a way that achieves these requirements and is efficient, effective, minimises
administrative overhead, and can be audited efficiently. Note that the ideas in this secondary
document may not be applicable to your own organisation; for example, the resources
necessary for some of the solutions suggested may not be proportionate to the risk, or
appropriate for the size of your undertaking.

Risk and proportionality

19 The effort expended in meeting the principles of this guidance should be in proportion to
the risk associated with inadequate competence. Factors likely to be influenced by the risk
include

- rigour in defining competence criteria

- type of assessment and its frequency

- extent of monitoring and supervision

- use of independent assessment

- formality and breadth of documentation.

20 The size of your organisation and of its undertaking within the scope of the CMS will
affect the necessary extent and formality of procedures. In general, the effort expended in
competence management should be commensurate with that required for other safety
management activities.

Competence

21 Competence plays a very important role in ensuring functional safety. Safety-related
systems rely on a complex mix of hardware (eg automatic guards and trips), software (eg
traffic monitoring on road networks), human factors (eg safety culture) and safety
management systems. Competence is also vital in abnormal and emergency situations.

22 For a person to be competent, they need qualifications, experience, and qualities
appropriate to their duties. These include:

- such training as would ensure acquisition of the necessary knowledge of the field for the
tasks that they are required to perform
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- adequate knowledge of the hazards and failures of the equipment for which they are
responsible

- knowledge and understanding of the working practices used in the organisation for which
they work

- the ability to communicate effectively with their peers, with any staff working under their
supervision, and with their supervisors

- an appreciation of their own limitations and constraints, whether of knowledge,
experience, facilities, resources, etc., and a willingness to point these out.

23 In addition, professional engineers with responsibility for design or for supervision of
operators should have:

- adetailed working knowledge of all statutory provisions, approved codes of practice,
other codes of practice, guidance material and other information relevant to their work; an
awareness of legislation and practices, other than these, which might affect their work;
and a general knowledge of working practices in other establishments of a similar type

- an awareness of current developments in the field in which they work

24 Competence involves much more than technical training, including attitude and behaviour
as well as experience and knowledge of the application domain.

25 Competence might be transferable from one work situation to another, but the extent to
which this is possible depends very much on the context in which apparently similar
competence is required. At one extreme, such as making wiring connections in accordance
with a wiring diagram, they may be very largely transferable. Such competence can readily be
assessed and certified. At the other extreme, the extent of the knowledge and ability that is
transferable may be very limited. For example, an individual considered competent to develop
computer software for a vehicle engine management system may not know of the particular
failure modes and hazards of a computer-based suspension system, and until they do they
cannot be considered fully competent to develop the software for such a system, even if it is
in the same industrial sector.

26 A competence management system developed in accordance with this guidance should
enable staff to fulfil responsibilities and to perform activities to recognised standards of
competence on a regular basis, in order to

- reduce risks

- satisfy legal and regulatory requirements

- meet the organisation’s business objectives

- enable the organisation to meet contractual commitments.

27 The purpose of a competence management system is to control in a logical and
integrated manner a set of activities within the organisation that will assure competent
performance in work. The aim is to ensure that individuals

- are clear about the competence expected of them,

- have received appropriate training, development and assessment,
- have appropriate experience, and

- maintain or improve their competence over time.

2The requirements in paragraphs 22 and 23 are reproduced from the Hazard Forum Guidelines [Ref. 4].
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Figure 1: Competence stages for the individual

28 To assure an effective and consistent standard of competence in individuals and teams
requires a process of continuous improvement, shown diagrammatically in Figure 1. When
people begin to acquire competence for a new task, or begin progressing to a higher level of
competence, they will be unaware, at least to some extent, of what they can and cannot do.
Through training and development activities, they will first become aware of their limitations
and then overcome those limitations to become competent. Gradually, their work becomes
second nature, and they become well practised even in situations that they encounter less
often. In effect, people reach a level of almost automatic performance to a high standard.

29 The danger is that, without realising it, people can again become unaware of their
limitations, whether because of external developments — such as the advance of good
practice or new technologies — or because of a drift to bad habits in routine work. It is to avoid
this — or to detect it and redress it — that monitoring and assessment of performance is
required at the individual level, and verification, audit and review is needed at the system
level.

Fitness

30 The intrinsic competence of some staff, eg for operations and maintenance, can be
compromised by poor physical, medical or mental fithess. While this document provides no
further guidance, organisations will need systems in place to monitor staff fitness — as it might
affect risks — and be alert and responsive to potential problems.

Competence model

31 This competence model sets out the relationships between the concepts used in this
guidance, in particular the relationships between roles, work activities and competence
criteria. See Figure 2 for an illustration of the concepts and process.

32 Members of staff, working either individually or in teams, perform one or more roles —
such as procurement, software design, or instrumentation testing.
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33 Each role is broken down into a set of work activities, each of which requires particular
technical skills, behavioural skills and knowledge.

34 Each role has its own set of competence criteria, derived from the work activities that
make up the role.

35 Anindividual’s role is specified in terms of the work activities that they must be able to
undertake. The associated competence criteria specify the knowledge, skills, experience and
behaviour that is necessary for the individual to be considered competent for the role.

36 To determine if an individual is competent to carry out their role, they are assessed
against the predetermined competence criteria. (Note that the assessment may consider all
work activities that the individual is likely to be competent for, so as to demonstrate their
additional suitability for alternative or future roles.)

37 The person is deemed competent for the role if their evidence demonstrates that the
competence criteria for the role have been met.

38 If the assessment discovers minor shortfalls in competence, it may be possible for the

individual to perform a very similar role with the addition of well-defined precautionary
measures such as increased supervision.

®

The work activities within the
scope of the CMS are defined

Activity #1 be performed by an individual

“| are grouped into a role

Related work activities that could

Activity #2
] Activity #1

Activity #3 ....................
LA S m|  Activity #3 C)
Activity #4 =

Activity #5

Every role has competence
criteria specified according to
its constituent work activities

Each individual is
assessed against relevant
competence criteria

N Competence criteria for the
N role are compared with the
assessment results

If the individual’s assessment
results meet the competence criteria
then they are competent for the role

Figure 2: Essentials of the competence model
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Competence criteria

39 This guidance does not specify competence criteria. The criteria may be selected from
existing external sources or developed by your own organisation. New sets of competence
criteria may be developed in response to this guidance. Further guidance is given in
Principle 2; some potential topics for criteria are listed in Appendix 1; and additional guidance
is given in Reference 3, which also introduces an example set of published criteria.

Legislative background

40 The Health and Safety at Work etc Act 1974 (HSW Act) places general duties on
employers and the self-employed to ensure that employees and others who may be affected
by the work of their undertaking, are not, so far as is reasonably practicable, exposed to risks
to their health and safety. In particular this includes the provision of safe systems of work,
supervision and training.

41 The Management of Health and Safety at Work Regulations 1999 (MHSW Regulations)
require employers to undertake a suitable and sufficient assessment of the risk that their
activities present to their employees and others, including contractors and the public.
Measures developed from such a risk assessment need to encompass training, knowledge
and experience. Employers should also appoint a ‘competent person’ (as defined in the
MHSW Regulations) to help them comply with the statutory provisions. This guidance is
underpinned by the requirements for risk assessment derived from the MHSW Regulations.
[See Ref. 5]

42 For a summary of other health and safety regulations that contain requirements for
competence see Appendix 2.

43 Some sectors, such as Medical Devices, have their own product legislation and
associated regulation. In the nuclear sector, Licence Condition 12 contains specific detailed
requirements.

44 If you operate internationally, you will have to comply with the laws of other countries and
be aware of requirements relating to competence.

Industry standards

45 Where legal duties are expressed in general terms, such as in the HSW Act, these may
be determined for particular circumstances through reference to accepted good practice,
often represented in international, European, national and industry standards and associated
published guidance.

46 |EC 61508, Functional safety of electrical/electronic/programmable electronic safety-
related systems [Refs. 6 and 7], is an important international standard in this regard. It
requires that “All persons involved in any overall, E/E/PES or software safety lifecycle activity,
including management activities, should have the appropriate training, technical knowledge,
experience and qualifications relevant to the specific duties they have to perform.” In addition,
it requires that competence be documented and assessed. Other related sector standards
(such as IEC 61511 [Ref. 8]) similarly require competence.

47 The guidance in this present document is intended to help your organisation to establish
a competence management system that will enable you to meet such requirements.

Managing competence for safety-related systems
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Outline of the principles

48 In this guidance we identify 4 phases for a CMS - planning, design, operation and review.
Each phase contains one or more management principles. For each principle, there is a set
of recommendations giving the activities necessary for its successful attainment.

49 The phases and the principles are presented in the table below. Each phase and
principle is colour-coded to facilitate navigation through the remainder of the document.

PHASE 2 PRINCIPLE 2 Establish competence criteria Select or develop a suite of

Design competence criteria that covers all activities within the scope of the
CMS and gives sufficient confidence that all staff that meet particular
criteria are competent to perform the related work activity.

PRINCIPLE 3 Decide processes and methods Establish efficient and consistently
repeatable processes, procedures and methods that implement the
requirements of the principles in this guidance.

PRINCIPLE 9 Deal with failure to perform competently Respond to any failures
to perform competently so that the impact on safety is minimised,
including initiating actions to restore the competence of individuals.

PRINCIPLE 10 Manage assessors’ and managers’ competence Ensure that
senior managers, managers of the CMS and assessors are
competent to support and fulfil the requirements of the CMS.

PRINCIPLE 11 Manage supplier competence Ensure that all relevant work
activities of suppliers are always performed by competent staff.

PRINCIPLE 12 Manage information Maintain accurate information from the
operation of the CMS, in sufficient detail to enable efficient operation
and to demonstrate that its requirements are being met.

PRINCIPLE 13 Manage change Monitor changes in the external environment and
the internal operation of the organisation, to determine implications
for the CMS and to initiate changes to the CMS as appropriate.

PHASE 4 PRINCIPLE 14 Audit Audit the CMS with sufficient frequency to give confidence that
Audit and review it is meeting its objectives and operating as intended, and to initiate
improvement action where appropriate.

PRINCIPLE 15 Review Review identified changes and the combined evidence on
the operation of the CMS generated from dealing with competence
failures and from audits, and to initiate improvement action where
appropriate.
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PHASE ONE: Plan

Principle 1: Define purpose and scope according to risk

Objective: To specify all work activities to be included in the CMS, based on the risk
associated with those activities.

1.1 Define the purpose and scope of your CMS in terms of work activities where
competence is critical (as determined from following 1.2 to 1.4 below).

1.2 Identify the work activities of your organisation relating to functional safety of safety-
related systems, including abnormal situations such as emergencies. Assess the implications
for hazards and risks if each work activity is not performed correctly.

1.3 Determine the extent to which consistently applied competence in carrying out the
activity is relied on. Consider introducing new measures to reduce dependence on
competence for these activities.

1.4 Optionally, you may consider and allow for other factors that could affect the scope of
your CMS, including

specific legislation or guidance material

business risks

contractual obligations (eg specified standards)

the interface between your CMS and those of your customers.

PHASE TWO: Design
Principle 2: Establish competence criteria

Objective: To select or develop a suite of competence criteria that covers all activities within
the scope of the CMS and gives sufficient confidence that all staff that meet particular criteria
are competent to perform the related work activity.

2.1 Identify and define a complete set of roles performed by your staff and/or by teams
(eg hazard and risk analysis, system architect, safety assurance manager) that covers all
activities within the scope of the CMS.

2.2 Select or develop a suite of competence criteria that encompasses every role. The
criteria should cover technical and behavioural skills, and underpinning knowledge and
understanding. They should be written to facilitate clear-cut assessment.

2.3 Show how the criteria relate to roles within your organisation, how they match your
management and team structures, and how roles are broken into constituent activities. When
selecting or developing the criteria and matching them to the roles in your organisation, you
may wish to optimise these roles according to your business objectives and the roles
specified or catered for in available competence criteria.

2.4 When selecting or developing criteria, allow for:

- portability — so that someone assessed as competent in another organisation or context
can easily be matched to your own needs; and

- modularity — so that any particular person’s competence profile can be built up by
selecting and combining sets of competence criteria.

2.5 Test the criteria for your specific work situation (eg using a representative pilot study,
benchmarking or independent review).
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Principle 3: Decide processes and methods

Objective: To establish efficient and consistently repeatable processes, procedures and
methods that implement the requirements of the principles in this guidance.

3.1 Nominate a person, who has the necessary competence and senior authority, to
manage the introduction and operation of the CMS and to ensure its continued effectiveness.

3.2 Specify the CMS in terms of transparent and repeatable processes and methods,
derived from the requirements of the principles in this guidance, describing how all the
activities needed for the operation of the CMS will be carried out.

3.3 Specify how the CMS processes and methods will interoperate with those of suppliers
and other staff not directly included in your own CMS.

3.4 Establish processes for effective communication between all those included in the
system, with clear standards for what information is to be communicated and when.

3.5 Define the roles required for those operating the CMS, and the associated
responsibilities and competence requirements for each role.

3.6 Consider existing management systems or procedures (for example quality or safety
management, staff review), relevant external development schemes (eg of professional
institutions or industry bodies) and existing practice within the organisation (which may not be
formally specified) and make the CMS as consistent as practicable with these systems and
practices.

PHASE THREE: Operate

Principle 4: Select and recruit staff

41 Apply the CMS to recruitment and selection activities for staff that may be required to
carry out activities within the scope of the CMS.

P4: Select and
recruit staff

Principle 5: Assess competence

5.1 Plan each assessment in consultation with the individual, including
- when the assessment will take place
- its objectives and its implications for the individual’s work

- which competence criteria the individual will be assessed against (emphasising any
criteria that have changed since a previous assessment)

- how the criteria will be assessed and who by (ensuring as far as possible that the
assessor is impartial and not subject to conflicts of interest)

- the context in which the criteria will be applied (eg industry sector, application,
technology, safety integrity level, applicable standards, safety culture, abnormal
situations).

P5: Assess competence

5.2 Collect available evidence of performance (including, where applicable, evidence of
previous shortfalls and any subsequent improvements).
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5.3 The presence of competence certificates or qualifications should not be used as an
alternative to assessment within your organisation. Rather, they are a source of evidence
that can reduce the effort required for your assessment. Where such results of third-party
assessment are used as evidence, clarify their applicability and context; for example

- did assessment take place immediately after training (in which case it may be evidence of
short term information retention and application rather than long term knowledge and
experience)

- to what extent did the assessment consider actual experience rather than theoretical
knowledge

- to what extent did the assessment consider skills and behaviour in real-life situations

- how well did the context of the assessment (eg sector, application, technology, industry
practices) match the context of your work activities

- how well do the criteria used for the assessment match your own competence criteria
(eg in terms of specific work activities or abnormal situations).

5.4 Carry out the assessment against the available evidence and record the results,
including

- the competence criteria that the assessor judges the individual has complied with
- the context of that compliance

- any restrictions, such as the need for supervision

- the action plan (including any development activities — see Principle 6)

- any deviations from the normal specified process for individual assessment

- the period of validity of the assessment (this may be affected by the characteristics of the
individual or of their work situation)

- the name of the assessor.

5.5 Give the individual a copy of the assessment record (or a summary adequate for the
individual to demonstrate their competence and identify work for which they are not
competent). Communicate the results to the appropriate team leaders and managers.

5.6 Plan reassessment so that it takes place before the validity period expires.

Principle 6: Develop competence

6.1 For each individual, create, implement and maintain a personal development plan. This
may be affected by the results of recruitment and selection (Principle 4), competence
assessment (Principle 5), anticipated responsibilities (Principle 7) and/or monitoring activities
and their response (Principle 8 and Principle 9).

6.2 The personal development plan gives details of proposed actions for training and
development. Example actions include

- participation in a core training programme
- attending external courses
- acquisition of experience through on-the-job supervision and training

- structured development activities such as supervision through a representative or
comprehensive set of work activities or operating conditions

- refresher training
- limited-term placement in a specialised team or another department or organisation
- mentoring.

Managing competence for safety-related systems
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6.3 In the description of each action, include

- its objectives, in terms of which competence criteria it will help meet and to what extent

- timing

- present status

- planned and actual outcomes

6.4 Establish a schedule to review progress against the personal development plan and
update as appropriate.

Principle 7: Assign responsibilities

7.1 Ensure that each individual (ie including suppliers and managers) is aware of the

roles and range of activities that they are currently assessed as competent to carry out,

including

- the maximum level of responsibility for which they are competent for each activity,
including any requirements for them to be supervised,

- the context (application domain, criticality, applicable standards etc) in which the
competence is applicable, and

- the validity period of their assessment.

7.2 Ensure that individuals are aware of the importance of carrying out only those activities
for which they have been assessed as competent.

7.3  Assign individuals only to work for which they have been assessed as competent (ie
including the aspects listed in 7.1 above).

7.4 Do not allow individuals to carry out any work activities within the scope of the CMS for
which they have not been assessed as competent. Empower them to refuse to carry out such
work.

7.5 Provide supervision for each individual in each activity in accordance with the results of
the individual's competence assessment. For example, a supervisor may need to control the
work activities, check the results and take corrective action where necessary and take overall
responsibility for the work.

7.6  Where staff work together in teams, establish and satisfy the competence requirements
for the team as a whole as well as for constituent roles within the team.

7.7 Whenever there is a change to an individual’s responsibilities, to the context of their
work or to other activities or staff on which the individual’'s work depends, consider whether
the individuals’ assessed competence is still adequate for all the work to which they are
assigned (see also Principle 13). If not, revise as appropriate

- the work activities and responsibilities assigned to the individual
- team structure and supervision

- the individual's personal development plan

- timing and scope of the individual’'s next assessment.
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Principle 8: Monitor competence

Objective: To monitor whether or not staff assessed as competent are continuing to perform
competently and to initiate corrective action where appropriate.

8.1 For all individuals within the scope of the CMS (eg including managers), establish
proactive mechanisms for monitoring competence and reactive mechanisms that capture
other indications as they arise, which may include

- self-assessment by individual staff
— observations by supervisors or managers

- appraisals and performance reviews (although any connection here with the CMS needs
to be managed carefully to avoid an undue emphasis on the CMS penalising staff)

- investigating incidents and accidents

- recognition by an individual or his colleague that competence in a particular area has
deteriorated (eg due to lack of practice) or has been exceptionally good

- observations of repeated mistakes

- aperceived lack of commitment (perhaps through recognition of low morale or motivation,
an unhelpful attitude or recurring rule violation)

8.2 Initiate corrective action as appropriate (see Principle 9).

8.3 Encourage and enable staff to accumulate and track evidence of their competence as
part of their work.

Principle 9: Deal with failure to perform competently

Objective: To respond to failures to perform competently so that the impact on safety is
minimised, including initiating actions to restore the competence of individuals.

9.1 Determine the reasons for the failure of an individual or a group of individuals to
perform competently, including consideration of

- organisational culture (eg time or commercial pressures to ‘cut corners’)
- team relationships (eg poor leadership, communications or inter-personal relationships)

- other circumstances that affect the work environment (eg general morale; actions of other
staff, suppliers, customers or the public; defects in equipment; extreme weather
conditions; or problems with the infrastructure — transport, telecommunications etc)

- personal situation (eg illness, stress, fatigue, reduced fitness, relationship problems,
death or illness in the family, financial problems, trauma following an accident)

- failure of the CMS (eg staff performing activities for which they have not been assessed
as competent, inadequate supervision, failure to meet training schedules, omissions or
deficiencies in assessment or unclear or insufficient competence criteria).

9.2 Plan, implement and review corrective action as appropriate. Possible remedies
include directed toolbox talks or workshops, team restructuring, defining and/or
communicating required standards, alleviating unhelpful pressure, counselling, revising CMS
procedures and practice, increased monitoring and attending to an individual’s competence
failures.

9.3  Where failures in the competence of an individual have also been determined, update
the competence profile of the individual and all associated records as necessary, and
reassign responsibilities or increase supervision as appropriate. If the failure is found not to
be the fault of the individual (eg because of a failure in the CMS procedures outside the
individual’s responsibility), make this clear and record appropriately. Revise the individual’s
personal development plan and schedule reassessment.

9.4 Feed all relevant findings into the review of the CMS (Principle 15).
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Principle 10: Manage assessors’ and managers’ competence

Objective: To ensure that senior managers, managers of the CMS and assessors are
competent to support and fulfil the requirements of the CMS.

10.1 Ensure that the principles in this guidance are applied as appropriate to senior
managers up to director level, for example

- assigning responsibility for functional safety at director level

- ensuring senior managers have sufficient awareness of the implications of their decisions
on the achievement of functional safety and staff competence.

10.2 Ensure that the requirements of the other principles in this guidance are fully applied to
managers of the CMS, including

- assigning overall responsibility for the CMS to one person who has sufficient competence
and senior authority (see Principle 3)

- assigning responsibilities to the managers for operating the CMS

- establishing competence criteria for the managers and carrying out regular assessments
against these criteria

- effective monitoring of managers’ competence.

10.3 Ensure that the requirements of the other principles in this guidance are fully applied to
assessors, including

- establishing competence criteria and carrying out regular assessments against these
criteria

- guarding against potential conflicts of interest

- effective monitoring, verification and review

- adequate management of assessors’ competence where they belong to an external
organisation (see Principle 11).

Principle 11: Manage supplier competence

Objective: To ensure that all relevant work activities of suppliers are always performed by
competent staff.

11.1 Ensure that all work activities of suppliers of products or services (eg contractors),
relating to functional safety of safety-related systems, are always performed by competent
staff, by either

- incorporating suppliers’ work activities and staff in your own CMS and applying all the
same processes, or

- gaining sufficient confidence that the suppliers’ staff are competent through available
evidence that each relevant organisation has its own understanding of the competence
required to carry out its work and that it has an effective system in place to ensure that its
employees meet these requirements, or

- delegating some competence management activities to the supplier, resulting in a
combination of the above two options (retaining your own responsibility to gain sufficient
confidence that delegated requirements are in fact met).

11.2 Agree division of competence management activities (in accordance with 11.1) with the
supplier.

11.3 Where practicable, verify and audit any competence management actions of the
supplier and consider keeping copies of individuals’ competence records.
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Principle 12: Manage information

Objective: To maintain accurate information from the operation of the CMS, in sufficient detail
to enable efficient operation and to demonstrate that its requirements are being met.

12.1 Ensure your CMS operating procedures (Principle 3) include instructions for keeping
and maintaining records in sufficient detail (including appropriate configuration management,
version control and long-term storage)

- to enable consistent and efficient implementation of all requirements of the CMS and

- to enable you to demonstrate to all relevant parties that requirements of the CMS
(eg specific to an individual or to an activity, or concerning the CMS as a whole) have
been and continue to be met.

12.2 Establish requirements for access, security and disaster recovery (eg who may read
and change each item of information, time limits from a request for information to the
information becoming available, what information can be passed on to other future
employers).

12.3 Consider the extent to which you allow staff to access, update and own evidence of
their individual competence (eg updating their evidence after project completion, and taking
evidence with them if they leave your organisation), bearing in mind that increased ownership
and wider career advantage will facilitate acceptance and personal motivation for the CMS.

Principle 13: Manage change

Objective: To monitor changes in the internal operation of the organisation and its external
environment, to determine implications for individuals, teams and the CMS and to initiate
changes as appropriate.

13.1 Monitor your organisation for changes that may be relevant to your CMS or to
individuals’ or teams’ competence, including changes in

— team structures

- management

- communications chain

- working practices

- tools, techniques and equipment
- jobrequirements.

13.2 Monitor your external environment for changes that may be relevant to your CMS,
including additions and changes in

- legislation

- interpretation or guidance on legislation

- standards and industry guidance

— published incidents

- external contracts

- organisations (eg suppliers) on which you depend.
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13.3 Decide how best to accommodate identified changes, such as through revisions to

- CMS procedures

- competence criteria

- organisation-wide training

- individual staff assignments, team structure and supervision

- personal development plans

- competence reassessment schedules

- plans or schedules for CMS audit or review.

13.4 Communicate changes to everyone who is likely to be affected by them. Feed findings
into the review of the CMS (Principle 15).

PHASE FOUR: Audit and review

Principle 14: Audit

Objective: To audit the CMS with sufficient frequency to give confidence that it is meeting its
objectives and operating as intended, and to initiate improvement action where appropriate.

14.1 Plan and implement an audit programme to check that the overall objectives of the
CMS are in fact being attained and that the CMS procedures are being consistently followed.

14.2 Initiate improvement action as appropriate based on the results. Feed findings into the
review of the CMS (Principle 15).

Principle 15: Review

Objective: To review identified changes and the combined evidence on the operation of the
CMS generated from dealing with competence failures and from audits, and to initiate
improvements to the CMS as appropriate.

15.1 Regularly review (eg annually) the operation of the CMS at a senior management level,
taking into account the results of

- dealing with failures to perform competently (Principle 9)
- managing change (Principle 13)

- audits (Principle 14)

- any available benchmarking data on competence

- any previous reviews and follow-up actions.

15.2 Use the review as a means towards proactive continuous improvement of the CMS.
Create an action plan for proposed changes and communicate the plan and its rationale as
necessary.

15.3 Implement the plan and monitor the effectiveness of the actions in addressing the
issues identified.
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Appendix 1 Example topics for competence
criteria

The following list gives a very general outline of topics for which competence criteria for
safety-related systems are likely to be required:

Engineering knowledge, training and experience appropriate, specific to lifecycle
phase, for example

hazard and risk analysis

safety requirements allocation

safety requirements specification

human factors

architectural design

hardware realisation

software realisation

installation and commissioning

validation

operation and maintenance

modification

decommissioning

verification
Engineering knowledge, training and experience appropriate to the technology used,
for example

sSensors

logic system

proprietary programming or configuration language

communications protocol

final elements
Engineering knowledge, training and experience appropriate to the project and/or site,
for example

lifecycle planning

safety management (eg safety culture, incident learning, managing competence)

safety assurance

independent safety assessment

procurement

project management

Application domain knowledge
Knowledge of the legal and safety regulatory requirements

Management, leadership and professional skills
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Appendix 2 Regulations containing
competence requirements

A2.1 Listed here are several regulations that contain requirements concerning competence
for health and safety that could apply to safety-related systems, depending on their function
and industrial setting. The list provides a guide only and should not be considered as
exhaustive.

A2.2 For further details consult the published regulations and, where available, the relevant
approved code of practice.

The Management of Health and Safety at Work Regulations 1999
Provision and use of Work Equipment Regulations 1998

The Control of Major Accident Hazards Regulations 1999

The Offshore Installations (Safety Case) Regulations 2005

The Offshore Installations (Prevention of Fire and Explosion, and Emergency
Response) Regulations 1995

Quarries Regulations 1999

Railways (Safety Case) Regulations 2000

The Railways (Safety Critical Work) Regulations 1994

The Control of Substances Hazardous to Health 1999 (COSHH)

The Health and Safety (Display Screen Equipment) Regulations 1992
The lonising Radiation Regulations 1999

The Noise at Work Regulations 1989

The Lifting Operations and Lifting Equipment Regulations 1998

The Electricity at Work Regulations 1989

Offshore Installations and Wells (Design and Construction, etc) Regulations 1996
The Construction (Design and Management) Regulations 1994

The Diving at Work Regulations 1997
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Information paper

Human factors in engineering and design

e Integration of human factors principles in the design and engineering of new or modified offshore
petroleum facilities can improve safety, integrity and environment outcomes, and reduce ongoing
costs over the life of a facility.

e Human error is more likely to occur where human interfaces have been designed without
consideration of human factors.

e Human factors in design and engineering is one of the most effective and efficient means of
preventing human error and mitigating its consequences.

e Consideration of human factors during design can eliminate the need for time-consuming
administrative controls.
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Key definitions for this information paper

The following are some useful definitions for terms used in this information paper. They are a suggested
starting point only and are not prescriptively defined, unless otherwise indicated.

Anthropometry
Error tolerance

Hazardous event

Human-centred
design

Human
engineering

Human factors

Human reliability

Musculoskeletal
disorder

National Offshore Petroleum Safety and Environmental Management Authority

The measurement of the size and proportions of the human body.
The ability of a system to function after an error has occurred.

A collective term encompassing safety, integrity, and environmental incidents, used for
readability purposes within this information paper.

An approach to design and development that aims to make systems more usable by
focusing on the use of the system and applying human factors/ergonomics and usability
knowledge and techniques.

Referring to causes related to four categories (TapRoot®, 2007):

(1) Human-machine interface problems [problems caused by poor human factors
design of equipment interfaces, controls, tools, or jobs].

(2) Poor work environment problems.

(3) System complexity problems.

(4) Non-fault tolerant system problems [a system in which an error is not detectable
or not recoverable].

The ways in which the organisation, the job, and the individual interact to influence
human reliability in hazardous event causation.

The likelihood that an individual will make an error while performing a task.

An injury to, or a disease of, the musculoskeletal system excluding injuries caused by
crushing or entrapment.
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1 Introduction to the human factors information paper series

Human error has long been identified as a contributing factor to incident causation. Commonly cited statistics
claim that human error is responsible for anywhere between 70-100% of incidents. It may seem logical,
therefore, to blame incidents on individuals or small groups of people and to focus remedial actions at the
individual level (e.g. training, disciplinary action, etc.). However, by taking this approach in addressing human
error, organisations ignore the latent conditions in their work systems that contribute to human error across
the workforce. Rather, human error should be recognised as an outcome of combined factors, instead of the
root cause of an incident. Organisational, job, and individual factors all interact to influence human reliability,
that is, the likelihood that an individual will perform their task effectively or make an error.

This publication forms part of a series of information papers focusing on human factors. NOPSEMA defines
human factors as “the ways in which the organisation, the job, and the individual interact to influence human
reliability in hazardous event causation”. Reliable behaviour results in desired performance, while unreliable
behaviour may result in human error, which can lead to events and near misses. This interaction is
represented in Figure 1.

Figure 1 — A model of human factors

Organisation

Human
Reliability

Desired

Human Error
Performance

The Human Factors Information Paper Series is designed to provide information about the ways in which
organisational, individual, and job factors influence human reliability, and how organisations can minimise or
optimise the effect of these factors, to assist in the prevention and mitigation of hazardous events and drive
continuous improvement in safety, integrity and environmental performance.

Further information on human error can be found on the Human Factors page on the NOPSEMA website at
WWW.nopsema.gov.au.
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1.1 Intent and purpose of this information paper

Effective integration of human factors (HF) principles throughout the design and engineering of new or
modified facilities represents one of the most efficient methods of preventing human error and mitigating its
consequences. The integration of HF within design and engineering processes aims to create a workspace that
functions in a way that is intuitive for end users. The approach seeks to fit the task and environment to users,
rather than requiring users to adapt to the task or environment. Error tolerant designs, developed in
accordance with HF principles, are less susceptible to human error. That is, they are less likely to facilitate
error, and better able to recover when errors do occur.

Human engineering was listed as a root cause in 422 notifiable occurrences reported to NOPSEMA, including
18 instances of serious injury, and 52 instances where death or serious injury could have occurred. The SPAR-
H Human Reliability Analysis Method (US NRC, 2005) identifies the multiplying effect that poor human
engineering can have on the likelihood of error. Extracts from the SPAR-H are presented in Table 1.

Table 1 — SPAR-H Extract - Error multipliers

“Diagnosis” task: base error rate 1%

Performance shaping factor (PSF) PSF level Error multiplier

Missing/Misleading 50
!Ergonomlcs / Human machine Poor 20
interface

Good 0.5

This table indicates that, in ideal conditions, a worker conducting a diagnostic task has a 1% likelihood of
experiencing error. However, where the ergonomic or human-machine aspects of the user interface are
misleading, the likelihood of error increases to 50%. Conversely, where these aspects of the user interface are
good, the likelihood of error is reduced to 0.5%.

The application of error tolerant design can eliminate or minimise opportunities for error and associated event
causation. It can also provide mechanisms which facilitate error identification soon after occurrence. This
allows for the commencement of corrective actions earlier in a potential event trajectory than might
otherwise be possible. Within an offshore petroleum environment, error tolerant design can contribute to a
reduction in the likelihood and consequence of hazardous events across the life of a facility. The integration of
HF in design and engineering can also deliver improvements in quality and productivity, reduced costs
associated with operations and maintenance activities, and fewer injuries and musculoskeletal disorders.

This information paper discusses human factors in design as a job-level performance shaping factor within the
human factors framework. It describes some of the contributions that human factors can make to hazardous
event prevention during the design of new or modified offshore petroleum facilities.

Please note: Information papers provide information, background and practices to foster continuous
improvement within industry. NOPSEMA acknowledges that what is good practice, and what approaches are
valid and viable, will vary according to the nature of different organisations, offshore facilities and their
hazards.
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2 Incorporating human factors into engineering and design

The integration of human factors principles into engineering and design processes is well established as a
means of error reduction in high-risk industries such as commercial aviation and nuclear power. Poor human
engineering can increase the likelihood of error and contribute to hazardous event causation, and can facilitate
injury and musculoskeletal disorders. Within the petroleum industry, consistent integration of HF principles
throughout the engineering and design of new or modified facilities can:

e contribute to the reduction of risks associated with human activities to a level that is as low as
reasonably practicable

e reduce the likelihood and mitigate the consequences of human error and ensuing hazardous events
e improve human efficiency and productivity

e reduce capital expenses through improved design efficiency, avoiding changes or re-work in late
design phases

e reduce ongoing expenses associated with training, competency verification, procedure development
and maintenance, and other administrative controls implemented to mitigate poor human engineering

e reduce the need for re-work during construction and commissioning
e reduce facility life-cycle costs associated with operations and maintenance activities
e improve user acceptance, commitment, and buy-in.

A number of standards are available to assist organisations in developing specifications for the inclusion of HF
requirements into design. These include publications from the International Organisation for Standardisation
(e.g. ISO/TC 159 Ergonomics) and ASTM International (e.g. F1166 & F1337). In addition to these technical
standards, the International Association of Oil and Gas Producers and the American Bureau of Shipping have
recently published guidance on how to integrate HF into the engineering and design of petroleum projects.

To facilitate successful integration of HF during design and engineering, the following recommendations
should be adopted through the lifecycle of the design process (ABS, 2014):

e Human factors activities should be incorporated through all phases of the project, starting at the
concept phase.

e Human factors professionals should be engaged, holding appropriate academic qualifications and
relevant experience, with representation from the different professional disciplines within the HF field
(e.g. engineers, ergonomists, psychologists, etc.).

e The level of HF involvement throughout a project should be determined before the start of the
project.

e Management should demonstrate commitment to HF, and a HF champion should be appointed during
the transition.

e Close cooperation is necessary between HF personnel, other engineering disciplines, and operations
and maintenance representatives.

e Human factors requirements should be mandated in the project design.
e The use of accepted HF design standards should be required within project specifications.

e An early focus on known HF problems and lessons learnt from other facilities or projects should be
included within the project plan.

Table 2 provides examples of some of the activities conducted by HF professionals during the design and
construction of a new or modified facility.
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Table 2 — Human factors activities through the project lifecycle

Project Phase

Detailed
Design
Construction
Operations

HF Activity
Write project HF strategy
HF screening

= |FEED

x | < |Concept
Select

x

Review project standards

Deliver HF awareness training

Document, track, and closeout HF issues
Generate HF design aides and specifications
Task analysis

Safety-critical task inventory analysis

Valve criticality analysis

Control room design assessment

Facility layout reviews

x
x

Evaluate human-computer interfaces
Review accommodation design

Assist material handling study

Evaluate noise and vibration

Evaluate crane operations

Review alarm systems

Conduct computer aided design reviews
Vendor package screening

Prepare procedures, manuals and labels

HF in construction — monitoring and testing
Follow-up evaluation X

X IX|IX[IX XX |X|X|IX]|X|X|X]|X]|X

X IX[IX|X | X |X|X|X|X[X|X]|X|X|X]|X]|X]|X

[Adapted from Robb & Miller (2012)]

The following sections provide information about the use of human-centred design to improve human
reliability in relation to control rooms and facility layout.

3 Control rooms

Control rooms are essentially a large and complex interface between an operator and a system. The size and
complexity of control rooms can vary from large production process control centres and vessel bridges,
through to smaller spaces such as crane cabins. Operator error within control rooms can lead to loss of
control (e.g. containment of hydrocarbons, vessel position, suspended loads, etc.) which can contribute to
hazardous events. The application of human factors principles during the design of control rooms, control
panels, and control software can prevent errors from occurring and facilitate post-error identification and
recovery.
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Example — BP Texas City refinery explosion

On March 23, 2005, the restarting of a hydrocarbon isomerisation unit resulted in a series of explosions.
Fifteen people were killed and a further 180 were injured. The Chemical Safety Board (CSB) found that the
computerised control board display contributed to the overfilling of the raffinate tower.

The CSB report (2007) described two critical flaws in the design of the display:
e The flow into the unit was displayed on a different screen to the flow out of the unit.
o No material balance calculation was present to highlight the imbalance between the two flow
readings.

The CSB found that the location of the two feeds on two different screens diminished the visibility and
importance of monitoring liquid in and out, and did not alert the operator to the imbalance between the
two flow readings.

3.1 Control room design

A variety of environmental factors within the control room can act as performance-shaping factors, with the
potential to increase error likelihood. The following environmental factors should be taken into consideration
during the design or modification of control rooms:

e Noise
e Lighting
o Visibility

e Vibration

e Physical layout and accessibility.

3.2 Control panel design

Control panels may contain multiple displays and controls. To reduce opportunities for error control panels
should be designed, as far as is practicable, in accordance with the following design principles:

1. Frequency of use — frequently used components should be easily accessible.
2. Importance — critical components should be conveniently located.

3. Sequence of use —the location of components should correspond to the sequence with which they are
used.

4. Consistency — components with the same or similar functions should be located in the same or similar
positions to reduce memory or search demands, and to avoid ambiguity or confusion.

5. Control-display compatibility — control devices should be close to their associated displays; the layout
of controls should mirror the layout of the associated display.

6. Clutter-avoidance —there should be adequate space between controls and display features to avoid
misidentification and accidental activation.

7. Functional grouping — components with closely related functions should be grouped together.

3.3 Software display

Human factors information can be applied during control system software design to eliminate or reduce the
likelihood that an operator will experience error, and to facilitate post-error identification and recovery. The
elements of a display should be designed according to the way in which the display is to be used. That is,
principles of human perception and information processing should be used to map the physical form of the
display to the task requirements associated with that display.
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Design standards should ensure that human factors principles are incorporated as far as is practicable into the
design of software displays. In particular, consideration should be given to:

e factors known to affect accurate perception of display information (e.g. the degree of discriminability
between different elements on the display)

e the operator’s likely mental model of the system, which the display should mirror (e.g. an increase in
speed, temperature, pressure, or other quantity should be signalled by a movement upward,
rightward, or clockwise on the corresponding display)

e processes by which attentional strengths can be capitalised upon and attentional weaknesses can be
minimised (e.g. using a combination of visual and auditory signals to facilitate information processing)

e the limitations of working and long-term memory (e.g. the use of predictive displays, eliminating the
need for the operator to run mental simulations).

3.4 Alarm rationalisation

Frequent alarms, excessive alarms during a short period (i.e. alarm flooding), shelved/standing alarms, and
‘nuisance’ alarms can increase the likelihood that an operator will experience error. These types of alarms can
divert operator attention from important information, interrupt mental processes, and impinge on working
memory capacity, leading to delayed or mistaken actions and potential system upsets or loss of control.

The development and application of an alarm philosophy can be used to guide software design and so avoid
many issues resulting from problematic alarms. Given the dynamic nature of systems and working
environments, alarm rationalisation should also be conducted regularly throughout the life of the system to
ensure that alarms do not become problematic. This process should include:

e development of alarm management procedures

e review of alarm settings and priorities against the alarm philosophy
e review of operations against management procedures

e identification of change requirements

e implementation of periodic review procedures

e compliance with good management of change processes.

To assist organisations in improving the performance of alarm systems, the Engineering Equipment and
Materials Users Association have published a guide to the design, management, and procurement of such
systems.
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4 Facility Layout
4.1 Maintainability and operability

Designing for maintainability and operability can eliminate or reduce the likelihood of error, in addition to
minimising time and cost associated with maintenance and operations activities. Of particular relevance from
a human factors perspective are issues pertaining to ergonomics and accessibility.

Ergonomics, in this case, refers to the physical aspects of work. During design, consideration should be given
to ergonomic issues such as materials handling (e.g. provision of lifting points or crane access), clearance
between components, and visual access to necessary components to facilitate accurate and efficient task
completion. An example of poor materials handling consideration is presented in Figure 2, which shows a
dogman climbing on top of a stack of stored pipes in order to guide a load. In this instance, the design of the
laydown area and location of the pipe rack does not appear to have taken into account the lifting work that
would also need to be conducted in the area.

Figure 2 — Pipe rack location impedes lifting operations

Accessibility refers to the ease with which an item can be accessed for manual operation, replacement, or
maintenance. Items known to require manual operation or maintenance should be designed and located in
such a way as to be accessible without the need to first remove items or equipment belonging to other
systems. The need to isolate, remove and re-install such items or equipment creates additional opportunities
for error. Errors experienced during these types of activities can create latent hazards which can lead to
delayed but potentially serious consequences.
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Consideration should also be given to accessibility of items likely to require manual operation, such as valves
and switches. These types of items should ideally be located so as to be accessible from a standing position on
the deck, with reference to relevant anthropometric data (size and proportions of the human body). Where
this is not possible or practicable, access to such items should be provided for in design through, for example,
the inclusion of built-in access ramps or similar infrastructure. The inclusion of such design features reduces
the likelihood of errors and rule violations (e.g. climbing over a structure to access a valve), and also minimises
costs associated with operation and maintenance (e.g. time and resources required to build a scaffold). An
example of poor accessibility is presented in Figure 3, which shows an eyewash station located next to the lay-
down area for a lifting basket. The lifting basket creates a potential obstruction should someone require access
to the eyewash station.

Figure 3 — Restricted access to eyewash station
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4.2 Escape routes and walkways

Escape routes and walkways are a critical component of successful emergency response. During emergency
situations, partial obstructions or trip hazards outside of the direct line of vision can result in accident, injury,
and interference with emergency response activities. During design activities, escape route and walkway
exclusion volumes should be reserved to ensure that they are not impinged upon. Construction activities
should also ensure that walkways and escape routes are kept clear, particularly when locating and positioning
small bore piping, pipe elbows, pipe sleeves, and edges of railings. Figure 4 shows an obstruction to an escape
route, demonstrating the importance of applying appropriate anthropometric information during design.

Figure 4 — Obstruction to escape route
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Telephone: +61 (0)8 6188 8700, or
e-mail: information@nopsema.gov.au
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		Key definitions for this information paper

		The following are some useful definitions for terms used in this information paper.  They are a suggested starting point only and are not prescriptively defined, unless otherwise indicated.

		1 Introduction to the human factors information paper series

		Human error has long been identified as a contributing factor to incident causation.  Commonly cited statistics claim that human error is responsible for anywhere between 70-100% of incidents.  It may seem logical, therefore, to blame incidents on ind...

		This publication forms part of a series of information papers focusing on human factors.  NOPSEMA defines human factors as “the ways in which the organisation, the job, and the individual interact to influence human reliability in hazardous event caus...



		Figure 1 – A model of human factors

		The Human Factors Information Paper Series is designed to provide information about the ways in which organisational, individual, and job factors influence human reliability, and how organisations can minimise or optimise the effect of these factors, ...

		Further information on human error can be found on the Human Factors page on the NOPSEMA website at www.nopsema.gov.au.

		1.1 Intent and purpose of this information paper

		Effective integration of human factors (HF) principles throughout the design and engineering of new or modified facilities represents one of the most efficient methods of preventing human error and mitigating its consequences.  The integration of HF w...

		Human engineering was listed as a root cause in 422 notifiable occurrences reported to NOPSEMA, including 18 instances of serious injury, and 52 instances where death or serious injury could have occurred.  The SPAR-H Human Reliability Analysis Method...





		Table 1 – SPAR-H Extract - Error multipliers

		This table indicates that, in ideal conditions, a worker conducting a diagnostic task has a 1% likelihood of experiencing error.  However, where the ergonomic or human-machine aspects of the user interface are misleading, the likelihood of error incre...

		The application of error tolerant design can eliminate or minimise opportunities for error and associated event causation.  It can also provide mechanisms which facilitate error identification soon after occurrence.  This allows for the commencement o...

		This information paper discusses human factors in design as a job-level performance shaping factor within the human factors framework.  It describes some of the contributions that human factors can make to hazardous event prevention during the design ...

		Please note: Information papers provide information, background and practices to foster continuous improvement within industry.  NOPSEMA acknowledges that what is good practice, and what approaches are valid and viable, will vary according to the natu...



		2 Incorporating human factors into engineering and design

		The integration of human factors principles into engineering and design processes is well established as a means of error reduction in high-risk industries such as commercial aviation and nuclear power.  Poor human engineering can increase the likelih...

		 contribute to the reduction of risks associated with human activities to a level that is as low as reasonably practicable

		 reduce the likelihood and mitigate the consequences of human error and ensuing hazardous events

		 improve human efficiency and productivity

		 reduce capital expenses through improved design efficiency, avoiding changes or re-work in late design phases

		 reduce ongoing expenses associated with training, competency verification, procedure development and maintenance, and other administrative controls implemented to mitigate poor human engineering

		 reduce the need for re-work during construction and commissioning

		 reduce facility life-cycle costs associated with operations and maintenance activities

		 improve user acceptance, commitment, and buy-in.

		A number of standards are available to assist organisations in developing specifications for the inclusion of HF requirements into design. These include publications from the International Organisation for Standardisation (e.g. ISO/TC 159 Ergonomics) ...

		To facilitate successful integration of HF during design and engineering, the following recommendations should be adopted through the lifecycle of the design process (ABS, 2014):

		 Human factors activities should be incorporated through all phases of the project, starting at the concept phase.

		 Human factors professionals should be engaged, holding appropriate academic qualifications and relevant experience, with representation from the different professional disciplines within the HF field (e.g. engineers, ergonomists, psychologists, etc.).

		 The level of HF involvement throughout a project should be determined before the start of the project.

		 Management should demonstrate commitment to HF, and a HF champion should be appointed during the transition.

		 Close cooperation is necessary between HF personnel, other engineering disciplines, and operations and maintenance representatives.

		 Human factors requirements should be mandated in the project design.

		 The use of accepted HF design standards should be required within project specifications.

		 An early focus on known HF problems and lessons learnt from other facilities or projects should be included within the project plan.

		Table 2 provides examples of some of the activities conducted by HF professionals during the design and construction of a new or modified facility.



		Table 2 – Human factors activities through the project lifecycle

		[Adapted from Robb & Miller (2012)]

		The following sections provide information about the use of human-centred design to improve human reliability in relation to control rooms and facility layout.



		3 Control rooms

		Control rooms are essentially a large and complex interface between an operator and a system.  The size and complexity of control rooms can vary from large production process control centres and vessel bridges, through to smaller spaces such as crane ...

		3.1 Control room design

		 Noise

		 Lighting

		 Visibility

		 Vibration

		 Physical layout and accessibility.



		3.2 Control panel design

		1. Frequency of use – frequently used components should be easily accessible.

		2. Importance – critical components should be conveniently located.

		3. Sequence of use – the location of components should correspond to the sequence with which they are used.

		4. Consistency – components with the same or similar functions should be located in the same or similar positions to reduce memory or search demands, and to avoid ambiguity or confusion.

		5. Control-display compatibility – control devices should be close to their associated displays; the layout of controls should mirror the layout of the associated display.

		6. Clutter-avoidance – there should be adequate space between controls and display features to avoid misidentification and accidental activation.

		7. Functional grouping – components with closely related functions should be grouped together.



		3.3 Software display

		 factors known to affect accurate perception of display information (e.g. the degree of discriminability between different elements on the display)

		 the operator’s likely mental model of the system, which the display should mirror (e.g. an increase in speed, temperature, pressure, or other quantity should be signalled by a movement upward, rightward, or clockwise on the corresponding display)

		 processes by which attentional strengths can be capitalised upon and attentional weaknesses can be minimised (e.g. using a combination of visual and auditory signals to facilitate information processing)

		 the limitations of working and long-term memory (e.g. the use of predictive displays, eliminating the need for the operator to run mental simulations).



		3.4 Alarm rationalisation

		 development of alarm management procedures

		 review of alarm settings and priorities against the alarm philosophy

		 review of operations against management procedures

		 identification of change requirements

		 implementation of periodic review procedures

		 compliance with good management of change processes.





		On March 23, 2005, the restarting of a hydrocarbon isomerisation unit resulted in a series of explosions.  Fifteen people were killed and a further 180 were injured.  The Chemical Safety Board (CSB) found that the computerised control board display co...

		The CSB report (2007) described two critical flaws in the design of the display:

		 The flow into the unit was displayed on a different screen to the flow out of the unit.

		 No material balance calculation was present to highlight the imbalance between the two flow readings.

		The CSB found that the location of the two feeds on two different screens diminished the visibility and importance of monitoring liquid in and out, and did not alert the operator to the imbalance between the two flow readings.

		4 Facility Layout

		4.1 Maintainability and operability

		Ergonomics, in this case, refers to the physical aspects of work.  During design, consideration should be given to ergonomic issues such as materials handling (e.g. provision of lifting points or crane access), clearance between components, and visual...





		Figure 2 – Pipe rack location impedes lifting operations

		Accessibility refers to the ease with which an item can be accessed for manual operation, replacement, or maintenance. Items known to require manual operation or maintenance should be designed and located in such a way as to be accessible without the ...

		Consideration should also be given to accessibility of items likely to require manual operation, such as valves and switches.  These types of items should ideally be located so as to be accessible from a standing position on the deck, with reference t...



		Figure 3 – Restricted access to eyewash station

		4.2 Escape routes and walkways

		Escape routes and walkways are a critical component of successful emergency response.  During emergency situations, partial obstructions or trip hazards outside of the direct line of vision can result in accident, injury, and interference with emergen...





		Figure 4 – Obstruction to escape route

		5 References & notes

		American Bureau of Shipping (2014). Guidance notes on the implementation of human factors engineering into the design of offshore installations. Houston: American Bureau of Shipping. Retrieved from: http://ww2.eagle.org/content/dam/eagle/rules-and-gui...

		Engineering Equipment and Material Users Association (2013). EEMUA publication 191: Alarm systems – a guide to design, management, and procurement. Retrieved from: http://www.eemua.org/Products/Publications/Print/EEMUA-Publication-191.aspx
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What’s it all about?

The aim of this presentation is to show you how
ergonomics can help you to work safely,
efficiently and with less chance of injury.

Click here to move on...
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How will it do this?

4 The presentation is organised by areas of the
platform and types of operation carried out.

4 Hazards are highlighted and ergonomic solutions
are suggested.

4 You should be able to take this information with
you and apply it to your work for your benefit.

Click here to move on...
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How do I move around the
presentation?

# The sections are listed on the left of each slide
and you can click on the list to jump between them.

4 Click on the buttons at the bottom of each page
to move to the last slide viewed or the next in line.
Try it now...
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What is ergonomics?

Ergonomics is about fitting the

tools jobs workplace
.. 1o YOUI

The overall aim is to reduce injuries &
accidents and make the job more

efficient & easier to do.
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What is ergonomics?

Example 1: Adapting
the working height
with a platform for a
better posture






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

What is ergonomics?

Example 2: Putting an extended
pipe on the gas testing cylinder
to save carrying it up to the gas

detector
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What is ergonomics?

.. adapting the equipment
and the workplace to make the

job safer and easier to do
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Accidents offshore — the fact |

HSE statistics for 2000/2001
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By far the most common injury is a Sprain.
These account for 1/3 of all types of injury.
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Accidents offshore — the fact |

Most over 3-day injuries are caused by:

manual handling
slips, trips & falls

using hand tools

Together these account for

about 70% of injuries!
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So how do we prevent
these types of injuries?

4 By using good ergonomics!

4 By changing the way you work.
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affects
injuries
Hazard

spotting

Problems &
solutions

How work affects injuries |

.. lifting something on your own when it
might have been better with two of you
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

How work affects injuries

At the end of your shift, do you get...

sore back, aching arms?

If you do, you could be doing yourself harm.
Don't just live with it - do something about it






orrcHoRe  How work affects injuries

What is
ergonomics?

Accidents
offshore

What's in it The idea is to think differently about
for me? the way you work.

How work
affects
injuries
Hazard

spotting Work offshore doesn't have to be tough,

sotations heavy and strenuous.

And you don't have to be soft to work
differently!






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

@ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

\ W

{ R Lo

¢ Manual
handling

T

=5
N (] |
>t ’
L | 3 1 =
L S 4

i

Your first thought is probably:

"bend your knees, keep your back straight

Ill






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

@ Manual handling
@ Slips, trips & falls

2 Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Manual
handling

... Sometimes you can...






OFFSHORE  Ergonomic hazard spotting |

‘enlrflg}g;:)smics? & IManual

Accidents handling

offshore ..but it's not always that simple - there's
forme? " more to it than lifting technique.

How work R ‘t(& S A0
affects F : “B:m:ﬂﬁ _. :;fa;t_. o > L_
injuries W ¥ VAT
azar .f:-'ﬂ"ﬁ::‘f'."' e . e 7l B
spotting A e ./

@ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

@ Difficult to use
equipment

Problems &
solutions

The very nature of many installations can
make it difficult to practice safe handling.
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OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

@ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Manual
handling

Ideally: avoid all heavy and awkward

manual handling.

Or you need to find ways to reduce the risk:

Change the load, or

change the work area.

Improve the technique used to handle it.
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OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

@ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting |

¢ Manual
handling

How can you change the load?

- Reduce the size of the load (split it, or
see if it's available in smaller quantities)

* Make it easier to grip - handles, hooks,
straps

- Stabilise it - stop sudden movements

* Cover any sharp edges, greasy surfaces
(so it's easy to hold close to you)
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OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

@ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Manual
handling

How can you change the work area?

» Improve lighting.

- Make the floor surface as even and
uncluttered as possible.

» Put up protection against weather
(wind, rain, etc.).






What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting
@ Manual handling
@ Slips, trips & falls
2 Poor posture
1 Difficult access

@ Difficult to use
equipment

Problems &
solutions

ERGONOMICS
OFFSHORE

Ergonomic hazard spotting |

¢ Manual
And to Rgfﬁd}cl)ﬂgself

- Wear the necessary PPE.

- Assess your ability to do the job.

|

+ Use good handling techniques.






oFrSHORE Ergonomic hazard spotting

What is
ergonomics? & IManual
Accidents handling

offshore And to help yourself ...
What’s in it
for me?

How work
affects

injuries - Take your Time.

Hazard

spotting
¢ Manual handling . Wor'k WlTh your‘ Team

@ Slips, trips & falls
2 Poor posture

@ Difficult access ¢ TC( ke b r'ea kS .

@ Difficult to use
equipment

Problems & . RZPOPT Clny
solutions pr‘0b|€m5.






OFFSHORE  Ergonomic hazard spotting |

l"i‘;ﬁi.ismics? ¢ Slips, trips & falls

Accidents
offshore

. These are the most common cause of
What’s in it . . .
for me? anLlr'y - GbOUT 1 In 3
How work

affects And yet they are mostly avoidable! They

II'I.] uries

Hazard tend to happen when you rush or cut
spotting

¢ Manual handling cor n e r'S .

@ Slips, trips & falls
2 Poor posture X
@ Difficult access
@ Difficult to use ‘
equipment E.g. not keeping \
Problems & one hand on the
rails. :






oFrsHoRe Ergonomic hazard spotting

l"i‘;ﬁkismics? ¢ Slips, trips & falls

Accidents
offshore

What's in it What happens?

for me?

How work
affects
injuries

Hazard It is USUC(”Y the SUdden GCCidenf that
- Manual handling results in broken bones, bruising,
o Slips, trips & falls concussion.

22 Poor posture

spotting

1 Difficult access

@ Difficult to use
equipment

Some of the worst injuries happen
Problems & .
solutions following these unexpected events.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting <>\\

@ Manual handling N
o Slips, trips & falls
22 Poor posture

2 Difficult access

27 Difficult to use

Ergonomic hazard spotting

& Slips, trips & falls

equipment

Problems &
solutions

We are often unaware

that massive forces
can act on our body as

we slip, frip or fall.

The effect is made
worse by the sudden
shock of it.






oFrsHore Ergonomic hazard spotting

l"i‘;ﬁkismics? ¢ Slips, trips & falls
Accidents What are some of the causes?

offshore

What’s in it
for me?

How work * STZPS, r'ClmPS, r'ldges '

affects

}_llrljuri?is . . .
Hazard - Differences in sizes
¢ Manual handling of STCPS.
@ Slips, trips & falls f
o Porposture + Loose floor surfaces. 2

27 Difficult to use

equipment - Wet, greasy, polished fF8™

Problems &
solutions f loors.

+ Poor lighting.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls

2 Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

& Slips, trips & falls
So what can you do?

Look around you, be aware of obstacles:
- Report them, remove them.
- Don't create them.

+ Mop up spills.






oFrsHorr Ergonomic hazard spotting

What is & Slips, trips & falls

ergonomics?

So what can you do?

Accidents
offshore

What's in it * Put up warning signs . ‘!/‘
cht{w work . . »
injurics - Paint stripes to

Hazard

spotting highlight hazards on
2 Manual handling floor's.

4 Slips, trips & falls

¢ Poor posture . Be e)('rr'a Car'erI |f you

1 Difficult access

@ Difficult to use are Car.r,ying SQmeThmg

equipment E—

solations » Put ramps over ridges.

* Wrap coloured tape
around obstacles.






oFriHoRr Ergonomic hazard spotting

What i .
erggn:)smics? & Poor WOIklII.g'

Accidents posture .
offshore How you go about your work can have a big

What's in it impact on the chances of you being injured.

for me?

How work You should not expect to suffer from aches

affects

injuries and pains - you can help to avoid them!

Hazard
spotting

¢ Manual handling

@ Slips, trips & falls

@ Poor posture
¢ Difficult access

2 Difficult to use
equipment

Problems &
solutions






orrcaort Ergonomic hazard spotting

What i .
erggnzsmics? & Poor WOIklII.g'

Accidents pOSt'IJ.I e

offshore Look around you at people's postures:
What’s in it

for me? - The way They ple UP their
How work ngS.

affects
injuries . .
spoiting - How they sit at meal times.
¢ Manual handling .
o Slips, trips & falls . How "‘hey SIT GT The Compu.l-er'.

22 Poor posture

1 Difficult access

& Difficult to use - How They r'e(]Ch fOf' - : 1
equipment . '
high controls. -

Problems &
solutions
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What is
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Accidents
offshore
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How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls

@ Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

% Poor working
posture

Think of your own daily routine, from
when you get out of your bed, until the
end of your shift.

The more your back
IS bent over, the
greater the strain
on the discs, -
muscles, etc. »

And the longer it
goes on, the more
likely your back is to
be injured. -






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls

22 Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

% Poor working

A 'poor working pggF&'r*‘geis when any part of
your body is not held in its resting position:

* Arms held away from the
body - raised up, forward, to
the side.

- Bending the neck - forwar'd
back, sideways.

- Bending the back - usually
forward.

- Standing with legs in
awkward positions.






orrcaort Ergonomic hazard spotting

What i .
erggnzsmics? & Poor WOIklII.g'

i osfure
offehore So what can you do?

former If these extreme postures can be designed

H k . . A .
affects out, the risk of pain or injury is reduced.
Hazard

spotting First - admit you may not always have the
@ Manual handling perfect posture ...

@ Slips, trips & falls
@ Poor posture
@ Difficult access

@ Difficult to use
equipment

Problems &
solutions

= ... how good is your
AC a8 back posture?
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What is
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Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls
@ Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

% Poor working
posture

So get someone to
give you a hand -
don't strugglel

Some immersion suits
seem to be designed
for contortionists!
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OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

¢ Manual handling
o Slips, trips & falls

@ Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Poor working
posture
Some tasks require you to stand or

lean awkwardly ...
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls

@ Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

% Poor working

posture

... taking the quickest,
‘easy’ option, instead
of thinking first and

doing it well.

.. other times, it's
how you choose to
work ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls

22 Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

% Poor working
posture

So, think about your job ...

* The better your posture (of your back,
arms, neck) - the longer you can remain

pain-free.

* Where possible work in the most relaxed,
comfortable posture.

+ Think of ways it could be improved e.g.
better layout, putting up scaffolding,
using different tools/equipment.
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OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

¢ Manual handling
@ Slips, trips & falls

22 Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Difficult access to plant and

Sometimes f&luégrr\ﬂcﬂ'l ¥ind a good
position to work in - because the
problem is how the plant is set ouft.

e.g. valves are not always
easy to see, let alone

reach and operate.





oFrsHoRe Ergonomic hazard spotting

e onemics? ¢ Difficult access to plant and

Accidents equipment
offshore

What's in i The result is that you end up being
orme the one who has to compromise.

How work
affects
injuries
Hazard

spotting

¢ Manual handling

The layout of a
control panel or
console, like in

| the control room
and drill shack -
is not always
ideal.

@ Slips, trips & falls
2 Poor posture
2 Difficult access

@ Difficult to use
equipment

Problems &
solutions






orrcaort Ergonomic hazard spotting

zlg}ggsmics? ¢ Difficult access to plant and

Accidents equipment
offshore

What's in it So what can be done?

for me?

How work

affects + The best solution is for it to be avoided

injuries ‘ ‘
eting in the first place.

2 Manual handling

o Slips, trips & fall + Change the way the job is done, how

22 Poor posture

o Difficalt access equipment and tools are used and how
¢ Difficult to use ofTen.

equipment

sotutions - Don't forget about maintenance and

repair work.
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OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls

2 Poor posture

1 Difficult access

27 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Difficult access to plant and
equipment

Some problems |
and solutions to
difficult access

iﬁ
" ; -'l.

... put a control
panel in which can

be easily seen and
used.






ofrsHore Ergonomic hazard spotting

‘ehlrflglg:&)smics? ¢ Difficult access to plant and

offshore Think about how ﬂqm%quq:rfmen’r/ machinery
What's in it will be used, and by whom...

for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

@ Difficult to use
equipment

Problems &
solutions

..a bit low?






oFrsHore Ergonomic hazard spotting

e onemics? ¢ Difficult access to plant and

Accidents equipment
offshore - &

What’s in it
for me?

If you're going to
need steps ...

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

@ Difficult to use
equipment

Problems &
solutions

..get them the
right sizel






¢ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

27 Difficult to use

OFFSHORE Ergonomic hazard spotting

e omics? ¢ Difficult access to plant and

Accidents equipment

offshore With storage, make sure it's easy
What’s in it .
for me? o 961’ at items ...

How work
affects
injuries
Hazard
spotting

equipment

Problems &
solutions
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OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls
2 Poor posture

2 Difficult access

23 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Equipment that is difficult to use

An awkward posture is not the only way
you injure yourself.

caused by using hand
tools in 2000/01.

Why was this?






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

¢ Manual handling
@ Slips, trips & falls

22 Poor posture

1 Difficult access

23 Difficult to use

equipment

Problems &
solutions

Ergonomic hazard spotting

¢ Equipment that is difficult to use

The equipment has to be
right for the job .. but it should be
right for the users too.

A lot of tools and
equipment are
offshore-proof" -
almost indestructible,
but this means they
are also heavy, bulky
and unwieldy.






oFFSHOoRE Ergonomic hazard spotting

e omics? ¢ Equipment that is difficult to use

Accidents
offshore

What’s in it . . .
for me? When selecting equipment, consider:

How work
affects
injuries

et Where it will be used?

¢ Manual handling

o Slips, trips & falls WhO will be using 1t?

22 Poor posture

1 Difficult access

@ Difficult to use
equipment

Problems &
solutions

For how long?

How often?






3%‘?&“}%‘1%% Problems & solutions

What is
ergonomics?

Accidents Problems and their

offshore ergonomic solutions
What’s in it
for me?

How work This next section aims to give you the

njuries ergonomics tools to help you make a

Hazard

spotting difference in your job.

Problems &
solutions

Some of the hazards you may come across
will be highlighted, and some ergonomic
solutions are suggested.

Examples from different areas of an
installation are given in the following
sections.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

The following areas are covered:

¢ Process plant

¢ Drill floor & rig
(drilling)

# Control Room
# Helideck

# Crane cab

% Scaffolding

¢ Paint spraying
¢ Abseil work

% Wire line deck
% Offices

¢ Galley

¢ Cabins,
laundry

(Clicking on ‘More.." at the end of the list to the left will
display the second set of areas as detailed above)






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

@ Process plant
@ Drilling

27 Control room
7 Helideck

7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Process plant

The main ergonomics issues are:

Manual handling

Slips, trips & falls

Working posture

Access to plant

Equipment that is difficult to use






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

2 Control room
@ Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Process plant — manual handling

Larger pieces
of equipment or
plant will
probably be
moved by
crane. But you
still have to get
things to their
final position.

Don't rely on brute force - use

equipment e.g. trolleys, slings, and involve
as many people as necessary.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

@ Process plant
@ Drilling

2 Control room
@ Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Process plant — manual handling

To move smaller items/parts - you need to
decide if you should do this by hand, or use
equipment. You may need help.

e.g. moving panels of
grating
B ;





ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

27 Control room
7 Helideck

7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

% Process plant - slips, trips & falls

If you need to use a
step ladder for

easier access, make
sure it is suitable and
safe.

Your boots may be wet
and greasy.

So, it may be helpful

to put non-slip tread
on the rungs.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

@ Process plant
@ Drilling

2 Control room
@ Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

% Process plant — poor working posture

It can be difficult to
work in a comfortable
position, especially

where space is tight.

i l."

Try o avoid working 1

bent over, at floor
level, for example.

Raise your working *

. o
height - e.g. use
scaffolding.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

% Process plant — poor working posture

If you can't improve your posture - limit
the time spent in it:

+ Take regular
breaks

» Change your
position

.+ Share the
work with others






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

2 Control room
@ Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Process plant — access to plant

Where space is tight, _
valves, controls, etc. may |
be hard to get to... o

.lﬂ'" Y . -_.

-
el

ol ""--..

*ﬁ -

reach with outstretched arms, stand on
tiptoe, and so on. This increases your risk of
injury - made worse by oil on your boots, trip
hazards, poor lighting, etc.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

2 Control room
@ Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Process plant — difficult to use
equipment

Look at the tools and equipment

you are using.

Now look where and how you use
them.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Process plant — difficult to use
equipment

Ask yourself ...

- Is the equipment suitable for the
task?

+ Are the tools easy and comfortable
to use?






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

27 Control room

7 Helideck
7 Crane cab
@ Scaffolding

22 More ...

Problems & solutions

¢ Process plant — difficult to use
equipment
Good tools and equipment will be designed
to minimise:

- force

+ repetition
- weight

- vibration

..and will therefore be safer, easier and
more comfortable to use.
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Whatis ¢ Process plant — difficult to use
ergonomics: .
A&clildents equlpment
oiisinore .
N Q. Is it better to use manual effort or a
What’s in it
for me? powered tool?
How work
affects A. It depends!
injuries
Hazard . . . .
spotting A powered tool will do the job quickly, with
sorations less effort & take the strain off you.
@ Process plant
& Drilling But...
2 Control room
D oo ..it may be heavier to hold, cause vibration,
@ Scaffolding make excessive hoise, be larger and awkward
2 More ...
to use.

You must decide which is more appropriate.
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What is oyqe
ergonomics? & Dr 1111ng

Accidents
offshore

What’s in it . . .
for me? The main ergonomics issues are:

How work
affects
injuries
Hazard

Manual handling

spotting

Problems &
solutions

2 Process plant

Slips, trips & falls

Working posture

@ Drilling
27 Control room
7 Helideck

7 Crane cab

Equipment that is difficult to use

@ Scaffolding

Access to plant
PPE

22 More ...






(1):%6!951\1%1& Problems & solutions

What i — :
ergonomics? ¢ Drilling - manual handling

Accidents

offshore There can be heavy, awkward handling
What’s in it in this area.

for me?

f&lﬂ?’k In chemical mixing there Unloading the pallet gets

injuries "y . :
Hazard can be repetitive handling  progressively harder as the

spotting of 25 kg sacks. stack gets /ower.

Problems &
solutions

2 Process plant

@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Drilling — manual handling

Another problem is the height of the
hopper - compare these two photographs:

The one on the /eftis better -
the other is too high.





ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Drilling - manual handling

1 The higher you
~ have to lift the
" bag (above
waist height) ...

... the more strain on your arms
and shoulders.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Drilling - manual handling

Some solutions to these problems are:

+ Reduce the weight of the
bags

» Use a scissor-lift table for
pallets - improve working
height

* Put a platform in for the
person to stand on to
improve reach the hopper

» Use good handling
technique






(}):'[‘-GI?SNﬁ%IﬁE Problems & solutions

What i — :
ergonomics? ¢ Drilling - manual handling

Accidents
offshore

What’s in it Emp'l‘ylng The

for me?

) ] contents of drums
OW WOY )

affects Into The Sump can o

injuries

Hazard be dlffICUH'

spotting

Problems & Drums can weigh

solutions

@ Process plant near.ly 200 kg Clnd =
¢ Drilling are not easy to v

2 Control room
@ Helideck hOId.
2 Crane cab
@ Scaffolding
2 More ...

» Using a pump means you could leave the
drum on a pallet - much easier.






(}):%Gﬂﬂ%ﬁ: Problems & solutions

What i — :
ergonomics? ¢ Drilling - manual handling

Accidents
offshore

}Nhat’soin it
or me: One of The
more strenuous
tasks is
handling the

slips.

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Process plant
@ Drilling

They are near
the ground, so
it's hard not to
bend your back.

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding

2 More ...






ERGONOMICS
OFFSHORE

Problems & solutions

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding

22 More ...

¢ Drilling - manual handling

The ideal answer is to use mechanical
equipment. But iron roughnecks

s )

_
-

™. Where possible, hydraulics

g 8

= ¥ should be used.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant

@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Drilling — manual handling

Pigs can't fly ... so to take some of the
strain out of moving them and use a

2 ._or adapt

the area
B e.g. build a
iplatform

better
working
height.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck

7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Drilling - slips, trips & falls

Be aware of trip hazards -
pipes, grating, mats, pallets

Keep areas clear and tidy.

Create space to
move, especially
when handling, e.g.
drums and sacks.






(1):%6!951\1%1& Problems & solutions

e omics? ¢ Drilling - slips, trips & falls
Accidents

offshore

What's in i You need space to do this job safely.
or me?* v

S Make sure you can move easily between

affects. the bags and the hopper.
Hazard _

spotting y
Problems & Don't be

solutions

@ Process plant Tem pTed TO
@ Drilling p UT t h e
@ Control room

¢ Helideck pG”CTS too ;’.V
2 Crane cab CIOSC _ you =

@ Scaffolding ] ;
< More ... may '|'r'|p {
L

over. .~ =
o=

b"l‘L






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions
¢ Drilling - slips, trips & falls

Check that there are no other
obstructions - like on the hopper itself.






(1):%6!951\1%1& Problems & solutions

What i - .
ergg:\:)smics? ¢ Drilling — poor working posture

Accidents
offshore

What's in it Some examples of poor working
forme’ posture are:

How work
affects
injuries
Hazard

spotting

Handling with
straight legs
and bent back.

Problems &
solutions

@ Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding

2 More ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Drilling — poor working posture

Restricted space makes the person
reach awkwardly.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Drilling — poor working posture

Watching the drill floor and answering
the phone is not easy.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Drilling — poor working posture

Emptying drums
is difficult to do
staying upright.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Drilling — poor working posture

So what are the solutions to a
poor posture?
Half the story is sorting out the

layout and making it possible to get in
a good posture.

The other half is
to get the person

SY to practice good
“ handling
| technique.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck

7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

Drilling — access to plant and equipment

E-r
! & €« ook at the /ayout of the

-"-lhl

X ‘1‘.! control panel in the drill
X h shack:

" See how the operator works

- does he have to reach a
long way?

posture, operating the
brake, accelerator, etc. and
watching the drilling?






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

# Drilling — access to plant and equipment

o

Here, the
operator has to

Tfwist awkwardly
to reach the
controls and /ook
through the
window.





3%%%%‘& Problems & solutions

What i _. - :
Jubib PS> Drilling — access to plant and equipment

Accidents
offshore

What's in i As well as reaching the controls, the
for me? operator has to be able to see them.

How work

affects Here are a variety of displays:
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling
2 Control room
2 Helideck

7 Crane cab

@ Scaffolding
2 More ...

They are spread out and it's not easy to see
at a glance what the displays are showing.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

# Drilling — access to plant and equipment

Possible solutions:

+ Can a light be provided to make the
display more visible?

+ Could you attach more obvious labels?

+ Could you attach markers to the dial to
show levels (either the normal or critical
ones)?






(}):%Gﬁﬂ%lﬁ: Problems & solutions

Y WU > Drilling — access to plant and equipment

Accidents

offshore Size mCﬂ'TeI"S!

What’s_pin it ] ) .
for me? The size of the window to the drill
by floor should be as large as
injuries possible.

spotting

Problems &
solutions

o Process plant L _.; i .I' PR . o Iﬂ“ilﬂ'- Ther‘e ShOUId

@ Drilling

2 Control room ; __ , h . I'- . . Ay \ be a Clear

1 Helideck

@ Crane cab ¥ i - ;' . o 1 P '1 .. -] VieW Of The
' : b people and the
equipment.

@ Scaffolding

22 More ...






3%‘#?}“[%‘& Problems & solutions

What is

ergonomics?  Drilling — access to plant and equipment
Accidents
offshore
What's In it In some cases, windscreen wipers are
How work used to keep the panels c/ear.
affects
injuries
Hazard
spotting
Probl &
s:futizrr‘:ss Pers pex
2 Process plant
@ Drilling may 961-
2 Control room SCI"C(TChed -
2 Helideck
@ Crane cab so r ep / ace
¢ Scaffolding when

2 More ...

hecessary.






3%‘?&“}%‘1%% Problems & solutions

‘eglg}g::tismics? & Drilling - PPE
A&clildents
oiisinore
What's n it Make sure that there is a snug fit to your -
oY me:
cht{w:vork g Goggles
allects
Hazard - Ear protection
spotting
Problems & - Gloves ,etc.
solutions
2 Process plant . . .
o Drilling If not, it will not only offer less protection,
Do xoom but may make your job harder to do:
2 Crane cab
@ Scaffolding e.g. poor grip with unsuitable gloves, poor

22 More ...

visibility with ill-fitting goggles






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

& Control Room

The main ergonomics issues are:

* Working posture
+ Equipment that is difficult to use

» Access to plant






3%%%%‘& Problems & solutions

What is

ergonomics? ¢ Control Room - poor working posture
Accidents

offshore . . .

What's in it Where equipment is not fixed, look and
for me? see if it is well-placed.

How work

gffecgs

Sy Look at th

spotting OOK a ese L .| '%ii:;'ul F

Probl.ems & COmPUT?r'S.

solutions Are they ina

@ Process plant oy o 1 '
il 3

¢ Drilling gOOd |’.')OSI'|'IO"\‘.> H 1 l:\

2 Control room | -.

¢ Helideck HOW mlghT The

7 Crane cab

o Scaffolding op sit and work
@ More... here?...






(}):'[‘-‘;I?s“'ﬁ%lﬁ: Problems & solutions

What i :
ergonomics? # Control Room — poor working posture

Accidents

offshore .. badly!

What’s in it
for me?

Look at his
back, neck and
right arm.

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant

@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Look closely at
the wrist.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Control Room - poor working posture

Make sure equipment can be reached
easily - either from sitting or standing.
Another example is the intercom:

This is too short and too
far away - he has to /ean
forward to use it.





3%%%%‘& Problems & solutions

What i :
ergonomics? # Control Room — poor working posture

Accidents

offshore
What’s in it . .
for me? Most of the time this =g o
t. 1T [] L

How work job is done sitting

affects

injuries da wn.

Hazard
spotting
Problems &
solutions u nder‘ more p/"eSS' ure

2 Process plant .
o Drillingp than STandmg.

27 Control room

@ Helideck SITTI”Q AND Iear"ng

2 Crane cab .
o Scaffolding forward /ncreases
@ More... the risk of back

problems.






ERGONOMICS

Problems & solutions

o omics? # Control Room — poor working posture
Accidents

offshore

What’s in it I-'- isn'T

for me?

How work always "rhe
%jﬁii%s persons
Problems & They sit
solutions b a d |Y

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding

The chair arms here clash with the console
and prevent the person sitting close enough.
Look at the damage on the chair arms!

22 More ...






2 Process plant

(1):%6!951\1%1& Problems & solutions

What i :
ergonomics? # Control Room — poor working posture

Accidents

offshore The chair
Dpat s lnit should be
How work ComeI"TClble

Tnjusies and supportive

Hazard

spotting - ina range
o & of postures.

@ Drilling

7 Helideck

7 Crane cab

¢ Control room Since the person has to lean forward a lot, it
would be useful to have a good back
@ Scaffolding support at all times.

22 More ...

Chair arms should be short and height-
adjustable.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
< More ...

Problems & solutions

¢ Control Room - poor working posture

Breaks are important to keep you
awake and alert.

The advice is 'little and often’ -
. . » Stand up

- Walk around
» Get drinks

* Vary the
type of work
you are doing

Change your posture reqularly - try
not to keep bending your back.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Control Room - access to plant and
equipment

Access to the control

panels/consoles is important for
control room ops to do their job well.

L 2= They must
LB be able to
find and
respond to
information
quickly and
easily.






ERGONOMICS

Problems & solutions

7 Helideck

7 Crane cab

@ Scaffolding

bR MIPSIS Control Room - difficult to use equipment
Accidents
offshore
What’s in it ' l
What's in i It is helpful if
How work the displays
;:?jggi%s and controls
s;:tatlirng are COIOLII"-
Problems & coded ina
solutions .

@ Process plant COHSIST@I’\T

@ Drilling

2 Control room WGY'

Alarms are better if visual and auditory.
They can be specific to the part of
installation - by colour, sound and position.

22 More ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

It's important not to

have overload of
information, such as:

Groups of equnpmen’r such
as telephones - how can
you tell which is ringing?

& Control Room - difficult to use equipment

Large collections
of buttons, lights,
etc. that are
difficult to scan
over.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

& Helideck

The main ergonomics issues are:

* Manual handling
» Slips, trips & falls






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Helideck — manual handling

The most obvious handling is of bags and
equipment.

They are usually picked up off the floor,
carried a short distance, and put on the floor
again... but could a trolley be used?

This was
specially
designed - the
sides drop down
and the larger
wheels cope with
uneven surfaces.






3%%’&%‘& Problems & solutions

What i : :
ergonomics? ¢ Helideck — manual handling

Accidents

offshore When dealing with baggage in the hold -
What's in it keep your back upright, don't stoop over,

for me?

T —
gffecgs
injuries

Hazard Hold the item C|OS€
To you.

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

Form a chain,

«=*= passing bags between
& you, keeping stuff of f
- the floor.

@ Scaffolding
2 More ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Helideck — manual handling

Handling the
~ fuel hose can
¥ be heavy
work - share
it between 2
of you.

See if any pieces of equipment you use

could be exchanged for lighter ones or a
different refueling system developed.






3%%%%‘1%% Problems & solutions

e omics? ¢ Helideck - slips, trips & falls
Accidents .
offshore More and more platforms are removing
What's in it the knotted rope on the helideck. Many
H accidents have occurred by crew

ow work trioDi +

affects ripping on it.

Haza;rd ., . , .
spotting When it's windy, dark and you're carrying
Problems & bags, it's easy to catch a foot.

2 Process plant

@ Drilling

27 Control room

2 Helideck On C( SmOOTh
2 Crane cab

@ Scaffolding sur'face, YOU
o More ... can use a
trolley.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

& Crane cab

The main ergonomics issues are:

* Poor working posture

+ Equipment that is difficult to use






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Crane cab - poor working posture

Most of your time is spent sat down,
often leaning forward

* How long might
you sit for at a
time?

- Ever noticed
backache?

* What could you
do about it?






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Crane cab - poor working posture

To try and prevent aches and pains from
sitting awkwardly for long stretches:

- Stand up regularly
- Stretch your legs

- See if the layout can be improved






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling
2 Control room
2 Helideck

7 Crane cab

@ Scaffolding
2 More ...

Problems & solutions

¢ Crane cab - poor working posture

Look at the seat
closely ... what can be
adjusted?

* Backrest position
* Height
* Lumbar support

* Head rest position

It's a good idea to make small changes
during your shift - to vary your posture
slightly.






5%%’&“,‘}‘3‘& Problems & solutions

What i .
ergonomics? ¢ Crane cab - poor working posture

Accidents

offshore Your head may be in a variety of positions -

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

22 Process plant

2 Drilling

Some cabs have a
microphone to communicate
— with the crew.Can this be
%  used from a relaxed

. position? If not, can it be
* extended or relocated?

2 Control room
1 Helideck

2 Crane cab

2 Scaffolding

22 More ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

& Scaffolding

The main ergonomics issues are:

* Manual handling

* Poor working posture

» Equipment that is difficult to use
» PPE






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck

22 Crane cab
@ Scaffolding

22 More ...

Problems & solutions

¢ Scaffolding — manual handling

Scaffolders do a fair amount of
manual handling - usually the
smaller pieces to/from storage.

Where possible,
reduce the
quantity
carried by hand
- especially
up/down stairs.






(}):%Gf-)s“'ﬁ%lﬁ: Problems & solutions

Srgonermics? ¢ Scaffolding — manual handling

Accidents
offshore

What’s in it
for me?

t Use a trolley
R when you're on
i one level ...

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling
2 Control room
2 Helideck

LN ] O r a
7 Crane cab

¢ Seaffolding wheelbarrow
for smaller
pleces.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

% Scaffolding - manual handling

When carrying planks and poles:

- Don't overload yourself.

- Carry the load with an upright posture.





ERGONOMICS

OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant

@ Drilling

27 Control room
7 Helideck

7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Scaffolding — manual handling
When storing items:

/8- Avoid putting scaffold
| equipment too high or
too low - between

height is OK.

* Watch your back

ll.!‘lt; when moving heavier
LF"‘ ITems.

* Keep upright as
much as possible.






3%‘?&“}%‘1%% Problems & solutions

Srgonermics? ¢ Scaffolding — manual handling

oftehore When out around the plant ...

What’s in it
for me?

Try to keep the

How work

affects IOCld CIOS€ to you

injuries

Hazard and rest heavy
spotting I k

Problems & p an. S on
solutions SOmeﬂ’\lng

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

... rather than
straining at
arm's length.

@ Scaffolding
@ More ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

& Scaffolding — poor working posture

As a scaffolder, you may be used to working in
some uncomfortable, awkward positions ...






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Scaffolding — poor working posture

Remember, the more awkward your
posture, and the longer you do it ...

.. the
greater your
risk of injury.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck

22 Crane cab
@ Scaffolding

22 More ...

Problems & solutions

¢ Scaffolding — poor working posture

So what can you do? -« Try and work ina

comfortable, relaxed
posture.

* Think about your

back, neck, arms, etc.
and put the least
strain on your joints

| and muscles.

+ Can you lean against

something to cut down
the muscular effort
heeded?






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Scaffolding — difficult to use equipment

You heed to think
about how you use
the scaffold spanner
to reduce your risk
of injury:

» Try and work with your wrist in a

straight, relaxed position, not bent
awkwardly.

- Keep your arms near your body - the

further away they are the faster they'll tire.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

@ Scaffolding
@ More ...

Problems & solutions

¢ Scaffolding — difficult to use equipment

If you feel strain or
discomfort ...

%4 ° Try to alternate

between using your
left and right hand.

- Don't grip the spanner too tight - you could

make it easier to grip by wrapping grip
tape around the handle.

- The wider the handle, the less effort

needed to grip it.






5%‘1%",‘}%{{% Problems & solutions

e onemics? ¢ Scaffolding — difficult to use equipment

Accidents

offshore Improving access is part of your job...

What’s in it
for me?

..but it doesn't
mean it is easy

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

2 Control room
2 Helideck

2 Crane cab

e One of your main

@ Scaffolding

o More ... concerns has to be your
safety - those lanyards

are essential - use them!






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

2 Process plant
@ Drilling

27 Control room
7 Helideck
7 Crane cab

@ Scaffolding

22 More ...

Problems & solutions

¢ Scaffolding - PPE

Use the PPE required - make sure it's
in good condition, fits you well and
does its job.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Paint spraying

7 Abseil work

@ Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
2 More ...

Problems & solutions

¢ Paint Spraying

The main ergonomics issues are:

* Poor working posture

» Equipment that is difficult to use






7 Abseil work

3%%’&%‘& Problems & solutions

What i s : :
ergonomics? & Paint Spraying — poor working posture

Accidents
offshore

What's in it beit Youmay well

s g ! ./ findyourself
working in some

- pretty awkward

for me?

How work
affects
injuries
Hazard
spotting
Problems &
solutions

@ Paint spraying

2 Wire line deck IT may nOT be easy
o Offices 1"0 f|nd qa
@ Galley
@ Cabins/laundry ComeI"TClble
" More - position because of
where you are

<\ working.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Paint spraying

7 Abseil work
27 Wire line deck
27 Offices

@ Galley
¢ Cabins/laundry

22 More ...

Problems & solutions

¢ Paint Spraying — poor working posture

So it's up to you to ...

* Think about the
best way to do the
job.

* Move about and
change your
position.

» Take the strain
off your back, arms,
legs, etc.






3%‘?&“}%‘1%% Problems & solutions

What is

ergonomics? ¢ Paint Spraying — poor working posture
Accidents . . . .
oftshore Even doing things like refilling the
bttt spray gun - don't stand there with your
How work back bent over and legs straight.
affects
injuries
Hazard .
spotting Either put
Problems & -
s:futi?)ﬁlss the pCllnT
@ Paint spraying po-|- on
© Abseil work .
o Wire line deck Someﬂ‘ll ng
@ Offices .
o Galles higher, or
@ Cabins/laundry Cr'ouch

2 More ...

down.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Paint spraying

7 Abseil work
27 Wire line deck
27 Offices

@ Galley
¢ Cabins/laundry

22 More ...

Problems & solutions

¢ Paint Spraying — poor working posture

Make sure you're wearing all the necessary gear.

* Check your mask fits, and
is the right one for the
job. Change it regularly.

2.2 - Wear enough layers to
keep warm - your muscles
are more likely to be
damaged if cold.

- Since you may be working
in poor postures, you need
to do all you can not to
suffer sprains, strains
etc.






3%‘?&“}%‘1%% Problems & solutions

What is

ergonomics? ¢ Paint Spraying — difficult to use
Accidents equipment
offshore
What's in it * Don't grip the spray
for me?
gun hozzle harder
How work
affects ThCln YOU need to.
m]unes . . o
Hazard This will only tire
spotting
your hand and arm
Prob[ems& .
solutions faster - and increase
1 Paint spravin o e
S the chance of injury.
22 Wire line deck
o Offices * Perhaps there is a catch to lock the nozzle

@ Galley
¢ Cabins/laundry

in the ‘on’ position - to save your grip?
@ More ...

» Keep your wrist in a relaxed, straight
position.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Paint spraying

7 Abseil work
27 Wire line deck
27 Offices

@ Galley
¢ Cabins/laundry

22 More ...

Problems & solutions

¢ Paint Spraying — difficult to use
equipment
* Take regular posture breaks to relieve
aching muscles - stand up, stretch, move
about.

* Pace yourself so that you work in intervals,
rather than going flat-out from start to
finish.

» Just put enough
paint in the
container to last
a manageable

length of time.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying

7 Abseil work

@ Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
2 More ...

Problems & solutions

& Abseil work

The main ergonomics issues are:

* Manual handling
» Slips, trips & falls

* Poor working posture






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying

7 Abseil work

2 Wire line deck
2 Offices

@ Galley

@ Cabins/laundry
2 More ...

Problems & solutions

¢ Abseil work — manual handling

You have less opportunity to
take the strain from your
job, but you should try to:

- Use slings and ropes.

- Share the effort Hl\ %

between the two of you. JCN

- Carry only as much a

you need to do the job
efficiently.

‘_






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
@ Abseil work

27 Wire line deck

@ Offices
@ Galley
¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Abseil work - slips, trips & falls

In order to reduce your chances of these
types of accident you should:

- Make sure your gear is well-

maintained and replaced as often
as necessary.

- Get gear that suits you, your job
and the environment you're in.

+ Wear the right gloves - they should
fit well, improve your grip and keep
your hands warm.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
@ Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Abseil work - slips, trips & falls

» Do what you can to take the strain
of f your body.

- Vary the way you work.
- Keep your arms close to your body.

- Stand on something to take the
weight off your legs.

+ Take reqular breaks - walk about,
stretch and keep warm.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
@ Abseil work

@ Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

& Wire line deck

The main ergonomics issues are:

* Manual handling
* Poor working posture

» Equipment that is difficult to use






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying

7 Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

& Wire line deck — manual handling

As always, avoid manual handling

wherever possible:

Use a crane, hoist, etc.

Share the load with

'S0
ot

meone else.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying

7 Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

& Wire line deck — manual handling

If you do have to lift something, and it's
manageable for you ...

Don't do it this way ...

... but more like this.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
@ Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Wire line deck - poor working posture

Think about where tools and equipment
are kept, and how often they're used.






(}):%GI‘-’SN%%E Problems & solutions

What i T .
ergonomics? ¢ Wire line deck - poor working posture

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Don't put too
many things in a
small space.

Problems &
solutions

@ Paint spraying
< Abseil work

2 Wire line deck
2 Offices

o Galley

@ Cabins/laundry
2 More ...






3%%’&“}‘}%‘& Problems & solutions

What i T .
ergonomics? ¢ Wire line deck - poor working posture

5 II'I._

Accidents
offshore

What’s in it
for me?

b

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
22 Abseil work
27 Wire line deck

¢ Ofices * This is a neat way to store downhole tools -
¢ Galley but think about how to get at the ones at

¢ Cabins/laundry

2 More ... The bCle.

- The heaviest items should be the easiest to
get at.

- — J
o T "= e g -‘
[ e ——" - i e =






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
@ Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Wire line deck - poor working posture

The more upright and relaxed your
posture the less your chance of
injury.

Keep your
work around

waist
height.






3%%’&“}‘}%‘& Problems & solutions

e omics? ¢ Wire line deck - difficult to use
Accidents equipment
offshore
What's in it - Use tools that Take the effort out of
How work your work, where possible.
gffecgs
Hazard - If you are straining to do a task, look for
Spotting solutions:
Problems &
solutions
¢ Paint spraying - 961- h@'p
22 Abseil work
 ottices - use different equipment
@ Galley
o oo mellaundy - Look after equipment - repair / replace

/ maintain.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
@ Abseil work

@ Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

& Wire line deck - difficult to use

equipment
Some operations cah be repetitive or lengthy

e.g. taking downhole tools apart, due to the
length of thread on the screw.

- Work in the best
posture you can.

- Let the tools/

equipment do the
heavy work.

- Take mini-breaks.

.+ Alternate between
using left/right hand.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

& Offices

The main ergonomics issues are:

* Poor working posture

» Equipment that is difficult to use






3%%’&“}‘}%‘& Problems & solutions

What i : :
ergonomics? & Offices — poor working posture

Accidents

offshore Not many people sit upright ...

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying

o Ebseil work The key is to change your posture
S Wire line deck frequently - no matter how well you sit,

27 Offices

¢ Cabins/laundry
@ More ...

o Galley your back is under strain. So get up and
move about!

Go on!






3%%’&“}"[%‘1%% Problems & solutions

e onemics? & Offices — difficult to use equipment

Accidents
offshore

What's in it The layout of an office workstation has
o to be right before you look at posture.

How work
affects
injuries

Hazard You need to look at the:

spotting

Problems & .
solutions d es k

@ Paint spraying

< Abseil work * C hCll r

@ Wire line deck

o Offices o Compu-‘-er
@ Galley

@ Cabins/laundry

* keyboard, mouse, etc.

22 More ...






3%%’&“}‘}%‘& Problems & solutions

e onemics? & Offices — difficult to use equipment

Accidents
offshore DeS k

What’s in it
for me?

Fajucie enough to be able to

injuries

spotting : ! put the monitor in

Problems & T - fr'OnT Of you.

solutions

¢ Paint spraying E—— | This one is not deep

7 Abseil work

2 Wire line deck \ i enough - The ComPUTCI"
@ Offices _4 is to one side.

@ Galley

@ Cabins/laundry

o More ... | As a result you have to
sit with your back or
neck twisted.






What is

ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
@ Abseil work

@ Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry

22 More ...

ERGONOMICS
OFFSHORE

Problems & solutions

¢ Offices — difficult to use equipment

Computer

If you put the computer too close to you,
you may sit too close and get sore eyes...
or you may sit further back and not have

much desk space.

- The screen should be

about arm'’s length
away from you.

* The space you need

in front depends on
what you do and how

you type.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Offices — difficult to use equipment

Chair

- The chair should be comfortable
and with adjustable -

seat height
backrest height

backrest angle

* If you have armrests - make
sure they don't prevent you
from sitting close enough

- if they do: take them off!






3%%’&“}‘}%‘& Problems & solutions

e onemics? & Offices — difficult to use equipment

Kcci :
offshore Monitor

What’s in it
for me?

How work The monitor should be:

affects
injuries
Hazard

spotting *_.c_. S

Problems & In fr'o nT Of YOU. !{—"F - e . L

solutions IR A
1

@ Paint spraying

;: Abseil work AT eye heighT (TOP I:ll -'_"'-_-;' 2 ——
? Wie line deck of the screen). A e

o Galley ' P |
@ Cabins/laundry . AbOU'l' ar‘m S Iengfh | -I II

22 More ... e _: [

away. F .






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

- This equipment 7

Problems & solutions

¢ Offices — difficult to use equipment

|

should all be within [/( 1& J)
-

easy reach. Try and
keep your wrists
straight and
relaxed.

» If you work from paperwork at the same time

as using the computer, you may need a
document holder.

» If you touch-type - get a document holder at

screen height. If you don't - put the document
holder between keyboard and computer.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
< Abseil work

@ Wire line deck
@ Offices

@ Galley
¢ Cabins/laundry

22 More ...

Problems & solutions

¢ Offices — difficult to use equipment
Laptops

These are fine for short periods of
work, but if you use it most of the
time, consider:

* Putting the laptop on
a stand or similar so

it's a better height

separate keyboard
and mouse.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

& Galley

The main ergonomics issues are:

* Manual handling
» Slips, trips & falls
» Access to plant and equipment






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Galley - manual handling

Provisions may arrive at the galley and
need to be stored there.

How does this happen on your
installation? Like this?






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Galley - manual handling

Here are some suggestions to reduce
the manual effort:

- Use a collapsable

conveyor system to
move items from
container to stores.

- Make a slide/chute
to carry items down
to a lower level.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Galley - manual handling

——
-

* Don't put the heavy
things on the floor! It
increases risk of injury.

Should this 16kg bag be “**
on the floor? |

The diagram
here gives you
S an idea of
where items
of certain
weights should
be placed.

Knuckle neight

iid lower leg heighl

[T.¥] o A i
VW OHEn VIE






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
< Abseil work

@ Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Galley - manual handling

This is a fridge for
raw meat - there are
some large, heavy
joints.

* Keep the heavy
ones clear of top
and bottom
shelves, these
should be stored

around waist
height.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

¢ Galley - slips, trips & falls

In the galley, the floor may well be
wet and slippery. Some solutions to
this are:

+ Wear good, non-slip footwear.
- Use suitable flooring - with drainage.
- Clean regularly.

- Use sawdust to deal with spills and

grease.






ERGONOMICS
OFFSHORE

What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

- Look out for

Problems & solutions

¢ Galley - slips, trips & falls

Another problem is the risk of tripping,
especially when carrying something.

--l—l—-.'.-""

steps or lips on
doorways, or
objects left in
the way.

- Can you make steps and lips more conspicuous?

- Put ramps in.

- Keep a high standard of housekeeping.






3%‘?&“,%‘1%% Problems & solutions

What is Galley - access to plant and equipment

ergonomics?

Accidents

offshore These containers aren't heavy, but how
What's in it often are they used?
ormes Can everyone reach them?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
< Abseil work

@ Wire line deck
@ Offices

@ Galley

Look around you
and see where
things are and
how easy you or
others can
reach them.

¢ Cabins/laundry
@ More ...
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for me? 1&?&; i d‘g height, but the sink is very
el deep

Dot L i .
Speiting ' _;j: LB Look at his back and how
Problems & e he has to lean over.

solutions
@ Paint spraying
22 Abseil work

& Wire line deck - - His back will ache after a

injuries e

L

© ontr 7 while. Does the sink need
@ Cabins/laundzy o to be so deep, can an

22 More ...

insert be fitted to raise
the working height?
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

¢ Cabins/laundry
@ More ...

Problems & solutions

This is a good working
height.

Note his upright
posture.
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What is ¢ Galley — access to plant and equipment

ergonomics?

Accidents The ideal

offshore height to work % ®.
What's in it at depends on
for me?

what you are A A @

How work

affects doing - |
injuries
Hazard

spotting . If no ef f ort
Problems & IS PCQUiI"Zd -

solutions

o Paint spraying about elbow Precision Light Heavier
@ Abseil work heighT is fine. work work work

27 Wire line deck

o Offices o _
o If you need to apply force - you need a

o Cabins/laundry lower surface (so you can lean over your
@ More ... WOf‘k).

+ If the task is detailed and intricate, you
need to work higher up.
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Accidents
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How work
affects
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Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

@ Cabins/laundry
@ More ...

Problems & solutions

¢ Cabins / laundry

The main ergonomics issues are:

* Manual handling
* Poor working posture

» Access to plant and equipment
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

@ Cabins/laundry
@ More ...

Problems & solutions

¢ Cabins / laundry — manual handling

» To avoid carrying bedding and clothing
between cabins and laundry use a trolley.

- Make sure it is suitable for the work area -
door lips, etc.
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

@ Cabins/laundry
@ More ...

Problems & solutions

¢ Cabins / laundry - manual handling

* Try and avoid trolleys with a low base - you
end up leaning right over to reach inside.
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

@ Cabins/laundry
@ More ...

Problems & solutions

¢ Cabins / laundry — manual handling

There may be handling issues
with the chemicals used in
the laundry.

- Heavier items should
be stored around

waist height.

* To reduce the
frequency of handling
- is it possible to
store on a wheeled
container?
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¢ Paint spraying
@ Abseil work

@ Wire line deck
@ Offices

@ Galley

@ Cabins/laundry

22 More ...

Problems & solutions

What is the best way to
cope with the top bunk?

Is it from the
ladder?

& Cabins / laundry — poor working posture

... or actually on
the mattress?
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

¢ Paint spraying
© Abseil work

2 Wire line deck
@ Offices

@ Galley

@ Cabins/laundry
@ More ...

Problems & solutions

& Cabins / laundry — poor working posture

* Care of your back
IS important - try to
avoid constant
bending.

- Straighten up

often to rest your
back.






(}):%Gﬁﬂ%ﬁ: Problems & solutions

What is

ergonomics? ¢ Cabins / laundry — access to plant and
Accidents equipment
offshore Some cabins have single beds, others have
forme? bunkbeds.
affocts | Bed-making / changing can be awkward,
Hazard especially the top bunk.
spotting
ST & It may help mm
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G Wire line deck the mattress
@ Offices .
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when you are
cleaning

under it.
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What is
ergonomics?

Accidents
offshore

What’s in it
for me?

How work
affects
injuries
Hazard
spotting

Problems &
solutions

@ Paint spraying
< Abseil work

2 Wire line deck
2 Offices

@ Galley

@ Cabins/laundry
2 More ...

Problems & solutions

¢ Cabins / laundry — access to plant and

ment
In the Iaundr'y ook at The position of the

washers and dryers. The machines should be
an easy height to unload...

....and
also to
operate.
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What i :
ergonomics? ¢ Cabins / laundry - access to plant and

Accidents equipment
offshore

What’s in it
for me?

How work
affects
injuries
Hazard

spotting

Problems &
solutions

@ Paint spraying
< Abseil work

2 Wire line deck
2 Offices

@ Galley

@ Cabins/laundry

22 More ...

*Make sure there is space to deal with
the laundry e.g. folding and organising.
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Human Factors: Competency Assurance

Key Messages

e Competency assurance is defined as the formal systems, tools, and processes which ensure that
personnel are competent to complete assigned tasks to an expected standard.

e Competency assurance is a necessary component of any approach to reduce safety, integrity and
environment risks to a level that is as low as reasonably practicable.

e Members of the workforce should be competent to perform the tasks assigned to them.

e Robust competency assurance processes should be developed with consideration of the following:

0 Competencies that contribute to the prevention and mitigation of hazardous events should be
clearly understood, defined, established and verified.

0 Competencies should be linked to roles, responsibilities, activities and tasks as they relate to
hazardous event prevention and mitigation.

0 Competencies relating to hazardous event prevention and mitigation should be identified across
the organisation including, where relevant to the role, office-based personnel and leaders, not just
site-based personnel.

0 Training and learning activities should be appropriate for the level of risk associated with the
competency.

0 Competency acquisition should be appropriately verified before independent work commences.

0 Competency management systems and associated processes and outcomes should be subject to
regular audit and review.

0 Contractor and vendor competency assurance requirements should be defined, assessed and
audited throughout the life of the contract.

e Competency assurance represents one element of a sound risk management process; however, it is
only a procedural control and should be recognised as such within a multiple-barrier approach. A
robust competency assurance process does not reduce the need for effective organisational support
systems, appropriate supervision, and hazard mitigation strategies following the hierarchy of control
principles.
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Key Definitions for this Information Paper

The following are some useful definitions for terms used in this information paper. They are a suggested
starting point only and are not prescriptively defined.

Competency The consistent application of knowledge and skill to the standard of
performance required in the workplace. It embodies the ability to transfer
and apply skills and knowledge to new situations and environments
(Australian Skills Quality Authority).

Competency Assurance The formal systems, tools, and processes which ensure that personnel are
competent to complete assigned tasks to an expected standard.

Competency Profile A record of all competencies required within the organisation, which
specifies how these competencies should be distributed across the
organisation.

Hazardous Event A collective term encompassing safety, integrity, and environmental

incidents, used for readability purposes within this information paper.

Human Factors The ways in which the organisation, the job, and the individual interact to
influence human reliability in hazardous event causation.
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1 Introduction to the Human Factors Information Paper Series

‘Human Error’ has long been identified as a contributing factor to incident causation. Commonly cited
statistics claim that human error is responsible for anywhere between 70-100% of incidents. It seems
logical, therefore, to blame incidents on individuals or small groups of people and to focus remedial
actions at the individual level (e.g. training, disciplinary action, etc.). However, by taking this approach
in addressing human error, organisations ignore the latent conditions in their work systems that
contribute to human error across the workforce. Rather, human error should be recognised as an
outcome of combined factors, instead of the root cause of an incident. Organisational, job, and
individual factors all interact to influence human reliability, that is, the likelihood that an individual will
perform their task effectively or make an error.

This publication forms part of a series of information papers focusing on human factors. NOPSEMA
defines human factors as “the ways in which the organisation, the job, and the individual interact to
influence human reliability in hazardous event causation”. Reliable behaviour results in desired
performance, while unreliable behaviour may result in human error, which can lead to events and near
misses. This interaction is represented in Figure 1.

Figure 1 — A Model of Human Factors

Organisation

Individual

Human
GEELTIAY

Desired

Human Error
Performance

The Human Factors Information Paper Series is designed to provide information about the ways in which
organisational, individual, and job factors influence human reliability, and how organisations can
minimise or optimise the effect of these factors, to assist in the prevention and mitigation of hazardous
events and drive continuous improvement in safety, integrity and environment performance.
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1.1 Intent and purpose of this information paper

Competency assurance is a critical aspect of any risk management approach. A competent workforce is
necessary to reduce safety, integrity and environmental risks to a level that is as low as reasonably
practicable.

Within a human factors framework, competency may initially be perceived as an individual-level factor.
That is, a characteristic that an individual either possesses, or does not, which influences their reliability
whilst performing a task. This is certainly true; however the acquisition and demonstration of
competency at an individual level must be driven and supported by job and organisational factors if it is
to occur effectively, consistently, and reliably. At the job level, for example, procedures should be in
place to support the demonstration of acquired competencies. At the organisational level, which is the
focus of this information paper, competency requirements should be clearly defined, and processes
should be in place to facilitate and reinforce competency acquisition and demonstration.

This information paper is designed to foster continuous improvement in the area of competency
assurance. It provides information that organisations may wish to consider in the design and
implementation of effective and robust competency assurance systems.

The implementation and consistent use of a good quality competency assurance system is one of the
tools that can minimise the likelihood of errors occurring. However, it should be noted that training and
competency assurance processes can only influence planned behaviours, such as mistakes. Skill-based
errors such as slips and lapses are unintentional behaviours, and therefore cannot be prevented through
training or competency assurance. Violations, while intentional, are driven by organisational and social
as well as individual factors, so while training and competency assurance may have some impact, it is
unlikely to eliminate their occurrence altogether. It is therefore critical that risk management
behaviours are supported and reinforced beyond individual competency assurance. Such support
includes effective supervisory practices, accurate and useful policies and procedures, realistic schedules,
and the use of targets and bonuses that do not discourage risk management behaviour.

Further information on human error and behaviour can be found in the Human Factors page on the
NOPSEMA website.

Please note: Information papers provide information, background and practices to foster continuous
improvement within industry. NOPSEMA acknowledges that what is good practice, and what
approaches are valid and viable, will vary according to the nature of different organisations, offshore
facilities and their hazards.
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2 System Elements

This section describes the elements that contribute to an effective competency assurance system,
following the structure identified in Figure 2.

Figure 2 System Elements Overview

Competency
Transferability

Competency Type Knowledge Type

Supplementary learning

e Trainer competencies
activities

Training Requirements

Verification processes Assessor competencies Record keeping

Management of Change Auditing Periodic Review

2.1 Competency Definition

The term ‘competency’ can be used to refer to nationally recognised units of competency, or more
broadly to describe observable capabilities. For the purposes of this information paper, ‘competency’
means the consistent application of knowledge and skill to meet the expected standard of performance.
Competencies should be defined for the physical tasks that people perform as well as for the use of
organisational systems, where those systems are likely to influence performance.

Organisations should identify, define, establish, record and track those competencies that contribute to
the prevention and mitigation of relevant hazardous events. Competency definitions should be
identified for:

o all stages of the employment lifecycle, from recruitment through to retirement (or
resignation/redundancy/termination)

o all positions likely to influence the effective management of risks associated with the activities being
undertaken, across design, construction, operations, maintenance, and projects

e activities to be conducted by third party contractor and vendor personnel

o office-based positions, including leaders, who contribute to the management of safety, integrity,
and environmental risks.

Competencies should be linked to position responsibilities, activities and tasks for the range of scenarios
and operating conditions identified above.
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Competency definitions should reflect the type of competency that is required, including:

e Observable performance, where competency requires consistent adherence to a set process.

e Qutcome of performance, where competency requires successful achievement of an objective.

e Individual attributes, where competency requires mastery of non-technical skills.
Additional points to consider when developing competency definitions include:

o the level of proficiency required for particular tasks or roles, ranging from basic through to expert

e the type of knowledge required, such as how to do something, or why something is done in a
particular way

o transferability of competencies, where some competencies are likely to apply to any working
environment, while others may be context-specific.

Finally, the method/s used to identify competency requirements should be justifiable. A number of
methods may be applied, including functional job analysis, critical incident review, observation, and
expert panels.

Critical Success Factors for Competency Definition

e Competencies required for hazardous event prevention and mitigation are identified and well
defined.

Competencies address:
routine and non-routine tasks
normal operating conditions
abnormal and emergency conditions
facility changes

emergency response conditions.

Competencies are linked to role requirements.
Relevant competencies are defined for all levels of the organisation.
Competency definitions reflect proficiency requirements.

Competencies are identified for the full range of activities — design, construction, operations,
maintenance, projects, and contractor work.

The choice of competency type is appropriate to the associated tasks.
Competency definitions identify transferability.

The method/s used to identify competency requirements is appropriate to the competency
type and associated tasks.
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2.2 Competency Acquisition

A robust competency acquisition process should not rely solely on classroom-based training. While this
is likely to represent one contributing element, such training should be supplemented by a range of
additional field-based learning activities to ensure that knowledge transfer occurs.

Where training is identified as a contributing element to competency acquisition, the various training
options should be evaluated. Training may be delivered through formal classroom-based training, or
less formally on-the-job. Formal training may be delivered internally or through third party providers.

Where formal training is to be delivered internally, the following points should be considered:

e (Can the training content be developed in-house or by a third party?

e What are the competency requirements of the internal trainers?

e How will the competencies of the internal trainers be established and verified?

In the case of external training providers, quality of training can vary widely, so potential providers
should be screened to ensure that they meet the needs of the organisation. Before selecting a training

provider, it may be beneficial to develop a training brief, outlining the required training outcomes,
learning assessment preferences, and the competence and industry experience required of the trainers.

In addition to classroom-based training, supplementary learning activities can be facilitated internally,
to contribute to the successful acquisition of a competency. Supplementary activities include:

e simulations and drills

e experiential learning

o field-based coaching and mentoring
e task shadowing

o targeted feedback.

Critical Success Factors for Competency Acquisition

The outcomes required from a training provider are clearly defined.
An accurate training brief has been developed.

Selected training methods, products, and providers are appropriate for the competency type
and required proficiency level.

Supplementary learning activities are sufficient to ensure competency acquisition.

The combination of training and learning elements is appropriate for the competency type
and required proficiency level.
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2.3 Competency Verification

After training and the appropriate supplementary learning activities are complete, competency
acquisition should be verified before individuals are allowed to work independently. Verification
processes should provide a sound level of assurance that individuals possess the necessary skills,
knowledge, experience, and ability to perform their work without risk to themselves, others, the facility,
or the environment.

Verification processes should reference objective and evidence-based criteria. When designing

verification processes, consider the following:

o What is the required level of proficiency for task requirements?

® s a one-off assessment sufficient or is ongoing periodic assessment required?

o Should the assessment be conducted in the employee’s actual working environment?

e Who will design the workplace assessment packages? Who will conduct the assessments? What
competencies do they require?

If third party contractors or vendors are employed, it is critical to assess the quality of their competency
assurance systems and audit their records regularly. The outcomes of verification processes should be
recorded and tracked against targeted competencies (i.e. through a competency matrix or similar), and
made available to relevant people, including supervisors.

Critical Success Factors for Competency Verification

e Competency verification processes are appropriate for the competency type and required
proficiency level.

Assessment criteria are evidence-based and objective, addressing the outcomes associated
with the competency in question.

There is a demonstrable connection between assessment criteria and hazardous event
prevention and mitigation.

The right people have been selected to develop assessment packages and conduct the
assessments.

Effective systems are in place to record verified competencies.
Verified competencies are tracked against targeted competencies.
Records of verified competencies are accessible to the relevant people.

The competency verification records of contractors and vendors are accessible and reviewed
regularly.
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2.4 System Maintenance and Improvement

For competency assurance systems to sustain their influence on hazardous event prevention and
mitigation, they should be consistently maintained and improved. A functioning system will ensure that
the right combinations of competencies are maintained within the workforce, and are relevant to the
current environment. To do this effectively, management of change processes should identify key
trigger events that may impact the validity of competency profiles. Potential trigger events include:

e changes to relevant legislation

e introduction of new or modified activities, positions, technologies, plant, equipment, systems, or
procedures

e changes to service providers

e changes to organisational strategy or direction

e significant changes to manning profiles

e new environmental conditions (e.g. moving from the north west to the Bass Strait)

e incidents and near misses.

Management of change processes should identify whether the triggers have introduced new hazardous
event potential into planned activities. If so, competency profiles should be re-evaluated to determine

whether they are still appropriate for event prevention and mitigation, with subsequent remedial
actions taken where necessary.

Regular compliance-based audits should be conducted, and supplemented with periodic system
reviews. These reviews should focus on whether the competency assurance system is performing
reliably. That is, whether it maintains the right competencies across the organisation.

Critical Success Factors for System Maintenance and Improvement

e Trigger events for competency assurance system reviews are defined within management of
change processes.

Mechanisms are in place to identify the occurrence of trigger events and prompt appropriate
action.

Planned audits are designed to seek out system failures and improvement opportunities.
Planned audit frequencies are appropriate and justifiable.

Audit team members are independent, having no vested interest in audit findings. For
example:

0 they are not involved in the development or maintenance of the system
0 their bonuses are not linked to competency assurance system Key Performance Indicators
0 they are not assigned actions arising from audit findings.

The competency assurance system is periodically reviewed to ensure that it continues to meet
organisational objectives.
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3 Worked Example

Hypothetical company Petroleum Australia (PA) identified a dropped load as a potential multiple fatality
event on their fixed offshore production platforms. —

A number of mitigation strategies were developed to reduce this risk to a level that is as low as
reasonably practicable. One of these strategies required that all personnel involved in lifting operations
would be competent to perform the role or task assigned to them. To ensure that this mitigation
strategy would be implemented and effective, PA developed a competency assurance process.

3.1 Competency Definition

To develop effective competency definitions, PA assembled an expert panel, including highly
experienced crew members, to identify the types of lifting activities requiring competency definition.

For each lifting activity type, the panel then conducted a functional job analysis to identify the tasks
required, and the different roles involved in those tasks. This process involved identifying each step of
the task, the different roles interacting in each step, and the behaviours required of each role within
each step. From these behaviours, a set of observable competency requirements were defined for each
role involved in the lifting operations.

The panel considered the use of nationally recognised units of competency for a number of roles
associated with the lifting activities, including the crane operator, rigger, and dogman. Standard
competency statements were reviewed and compared with the task requirements identified by the
panel, and a gap assessment conducted. Final competency definitions for PA crew then reflected the
standard competency statements, with additional requirements included where indicated during the
gap assessment.

3.2 Competency Acquisition

Once PA had defined the competencies required for safe lifting operations, the next step was to
determine how those competencies would be developed within their crew.

PA decided that the most effective method for competency acquisition would commence with
nationally recognised accreditation provided by a Registered Training Organisation, reflecting the
standard competency statements reviewed during the gap analysis. This would be followed by field-
based supplementary learning activities to embed those competencies established during the
accreditation, and to provide for those competencies not included within the formal accreditation.

PA employed a qualified workplace assessor with experience in lifting operations, who collaborated
with expert crew members to develop a series of supplementary learning activities. Personnel would
be required to complete these activities over specified periods of time with varying levels of supervision
and peer mentoring. Support materials were developed for supervisors and mentors who would
facilitate the supplementary learning activities. These included skills development in communication
and coaching techniques, as well as the technical aspects of the learning activity outcomes.

PA developed a training brief outlining their preferences for a Registered Training Organisation. PA then
assessed potential training providers against the criteria contained within their brief. This was done
through a review of their personnel qualifications and experience, evaluation of their training materials,
and auditing their training sessions to observe the quality of facilitation, participant engagement and
assessment processes.

3.3 Competency Verification

While formal accreditation through a Registered Training Organisation includes practical assessments,
PA decided that, given the high risk nature of their lifting operations, they should also conduct their own
verification activities to ensure that their trained personnel were competent to perform the tasks to
PA’s standards, and to capture those competencies not addressed during the formal accreditation.
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3.4

The workplace assessor, again in collaboration with expert crew members, developed verification
criteria for the various units of competency. Criteria were designed to reflect varying levels of
proficiency requirements for each unit of competency, from basic through to expert.

To ensure accurate tracking of competencies, a competency matrix was developed, identifying the
range of competencies and levels of proficiency required, against a list of crew members requiring
various combinations of the competencies. In the case of competencies requiring periodic re-
assessment, time frames were also built into the matrix.

Training was developed for supervisors and planners in how to use the competency matrix, to ensure
that activities are only planned and executed when competent crew members are available. Further
arrangements were established for third party contractors and vendors whereby their competency
assurance processes must meet the same standards as PA’s, and that their competency records must be
made available to PA at all times.

System Maintenance and Improvement

To ensure that the right competencies are maintained in their workforce over time, PA developed
requirements for system maintenance and improvements. This included an audit schedule and
associated criteria, and a requirement for periodic system reviews. Additionally, PA identified those
types of internal and external events that would trigger a re-evaluation of the competency definitions.

In addition to the activities described above, which relate specifically to the development of
competencies for lifting operations, a range of supporting activities were also conducted to embed the
competency assurance process within the organisation. These included the development of appropriate
rules, standards and procedures, the inclusion of competency requirements within recruitment and
selection processes, adequate training and support for supervisors and managers, and the incorporation
of competency assurance activities into schedules and budgets. Once their competency assurance
framework and supporting resources were established, PA could then begin the process of training and
assessing their crew.

National Offshore Petroleum Safety and Environmental Management Authority A392392 19/11/2014 11 of 12





@ NOPSEMA Information paper Human Factors:
Competency Assurance

4 Notes

Specific guidance regarding permissioning document content can be found in the following publications
available on the NOPSEMA website:

| Guidance is available in the NOPSEMA Safety Case Guidance Notes.

.|\ Guidance is available in the NOPSEMA interim guideline:
WYY “Environment Plan Preparation”

.||\ Guidance is available in the NOPSEMA interim guideline:
WY “Management of Offshore Well Operations Plans”

Guidance is available in the Petroleum (Submerged Lands) (Diving Safety) Regulations 2002 - Diving
Guidelines 2003 developed by the Department of Resources, Energy and Tourism (RET) which are
currently under review by NOPSEMA.

Further information on human factors and human error can be found in the Human Factors page on the
NOPSEMA website.

For more information regarding this information paper, contact the National Offshore Petroleum Safety
and Environmental Management Authority (NOPSEMA):

e Telephone: +61 (0)8 6188- 8700, or

e e-mail: information@nopsema.gov.au
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http://nopsema.gov.au/assets/Uploads/document/Guideline%20-%20Complying%20with%20PSLA%20Diving%20Regulations.pdf

http://nopsema.gov.au/assets/Uploads/document/Guideline%20-%20Complying%20with%20PSLA%20Diving%20Regulations.pdf

http://www.nopsema.gov.au/resources/human-factors/

mailto:information@nopsema.gov.au

http://www.nopsema.gov.au/safety/safety-case-guidance-note-project/

http://www.nopsema.gov.au/assets/document/N-04700-GL0931-Environment-Plan-Preparation-Interim-Guideline.pdf

http://www.nopsema.gov.au/assets/document/N-04600-GL0936-Management-of-Offshore-Well-Operations-Plans-Interim-Guideline.pdf
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		Key Definitions for this Information Paper

		The following are some useful definitions for terms used in this information paper. They are a suggested starting point only and are not prescriptively defined.

		1 Introduction to the Human Factors Information Paper Series

		‘Human Error’ has long been identified as a contributing factor to incident causation.  Commonly cited statistics claim that human error is responsible for anywhere between 70-100% of incidents.  It seems logical, therefore, to blame incidents on indi...

		This publication forms part of a series of information papers focusing on human factors.  NOPSEMA defines human factors as “the ways in which the organisation, the job, and the individual interact to influence human reliability in hazardous event caus...



		Figure 1 – A Model of Human Factors

		The Human Factors Information Paper Series is designed to provide information about the ways in which organisational, individual, and job factors influence human reliability, and how organisations can minimise or optimise the effect of these factors, ...

		1.1 Intent and purpose of this information paper

		Competency assurance is a critical aspect of any risk management approach.  A competent workforce is necessary to reduce safety, integrity and environmental risks to a level that is as low as reasonably practicable.

		Within a human factors framework, competency may initially be perceived as an individual-level factor.  That is, a characteristic that an individual either possesses, or does not, which influences their reliability whilst performing a task.  This is c...

		This information paper is designed to foster continuous improvement in the area of competency assurance.  It provides information that organisations may wish to consider in the design and implementation of effective and robust competency assurance sys...

		The implementation and consistent use of a good quality competency assurance system is one of the tools that can minimise the likelihood of errors occurring.  However, it should be noted that training and competency assurance processes can only influe...

		Further information on human error and behaviour can be found in the Human Factors page on the NOPSEMA website.

		Please note: Information papers provide information, background and practices to foster continuous improvement within industry. NOPSEMA acknowledges that what is good practice, and what approaches are valid and viable, will vary according to the natur...





		2 System Elements

		This section describes the elements that contribute to an effective competency assurance system, following the structure identified in Figure 2.



		Figure 2 System Elements Overview

		2.1 Competency Definition

		The term ‘competency’ can be used to refer to nationally recognised units of competency, or more broadly to describe observable capabilities.  For the purposes of this information paper, ‘competency’ means the consistent application of knowledge and s...

		Organisations should identify, define, establish, record and track those competencies that contribute to the prevention and mitigation of relevant hazardous events.  Competency definitions should be identified for:

		 all stages of the employment lifecycle, from recruitment through to retirement (or resignation/redundancy/termination)

		 all positions likely to influence the effective management of risks associated with the activities being undertaken, across design, construction, operations, maintenance, and projects

		 activities to be conducted by third party contractor and vendor personnel

		 office-based positions, including leaders, who contribute to the management of safety, integrity, and environmental risks.

		Competencies should be linked to position responsibilities, activities and tasks for the range of scenarios and operating conditions identified above.

		Competency definitions should reflect the type of competency that is required, including:

		 Observable performance, where competency requires consistent adherence to a set process.

		 Outcome of performance, where competency requires successful achievement of an objective.

		 Individual attributes, where competency requires mastery of non-technical skills.

		Additional points to consider when developing competency definitions include:

		 the level of proficiency required for particular tasks or roles, ranging from basic through to expert

		 the type of knowledge required, such as how to do something, or why something is done in a particular way

		 transferability of competencies, where some competencies are likely to apply to any working environment, while others may be context-specific.

		Finally, the method/s used to identify competency requirements should be justifiable.  A number of methods may be applied, including functional job analysis, critical incident review, observation, and expert panels.



		2.2 Competency Acquisition

		A robust competency acquisition process should not rely solely on classroom-based training.  While this is likely to represent one contributing element, such training should be supplemented by a range of additional field-based learning activities to e...

		Where training is identified as a contributing element to competency acquisition, the various training options should be evaluated.  Training may be delivered through formal classroom-based training, or less formally on-the-job. Formal training may be...

		Where formal training is to be delivered internally, the following points should be considered:

		 Can the training content be developed in-house or by a third party?

		 What are the competency requirements of the internal trainers?

		 How will the competencies of the internal trainers be established and verified?

		In the case of external training providers, quality of training can vary widely, so potential providers should be screened to ensure that they meet the needs of the organisation.  Before selecting a training provider, it may be beneficial to develop a...

		In addition to classroom-based training, supplementary learning activities can be facilitated internally, to contribute to the successful acquisition of a competency.  Supplementary activities include:

		 simulations and drills

		 experiential learning

		 field-based coaching and mentoring

		 task shadowing

		 targeted feedback.



		2.3 Competency Verification

		After training and the appropriate supplementary learning activities are complete, competency acquisition should be verified before individuals are allowed to work independently.  Verification processes should provide a sound level of assurance that i...

		Verification processes should reference objective and evidence-based criteria. When designing verification processes, consider the following:

		 What is the required level of proficiency for task requirements?

		 Is a one-off assessment sufficient or is ongoing periodic assessment required?

		 Should the assessment be conducted in the employee’s actual working environment?

		 Who will design the workplace assessment packages? Who will conduct the assessments?  What competencies do they require?

		If third party contractors or vendors are employed, it is critical to assess the quality of their competency assurance systems and audit their records regularly.  The outcomes of verification processes should be recorded and tracked against targeted c...



		2.4  System Maintenance and Improvement

		For competency assurance systems to sustain their influence on hazardous event prevention and mitigation, they should be consistently maintained and improved.  A functioning system will ensure that the right combinations of competencies are maintained...

		 changes to relevant legislation

		 introduction of new or modified activities, positions, technologies, plant, equipment, systems, or procedures

		 changes to service providers

		 changes to organisational strategy or direction

		 significant changes to manning profiles

		 new environmental conditions (e.g. moving from the north west to the Bass Strait)

		 incidents and near misses.

		Management of change processes should identify whether the triggers have introduced new hazardous event potential into planned activities.  If so, competency profiles should be re-evaluated to determine whether they are still appropriate for event pre...

		Regular compliance-based audits should be conducted, and supplemented with periodic system reviews. These reviews should focus on whether the competency assurance system is performing reliably. That is, whether it maintains the right competencies acro...





		Critical Success Factors for Competency Definition

		 Competencies required for hazardous event prevention and mitigation are identified and well defined.

		 Competencies address:

		o routine and non-routine tasks

		o normal operating conditions

		o abnormal and emergency conditions

		o facility changes

		o emergency response conditions.

		 Competencies are linked to role requirements.

		 Relevant competencies are defined for all levels of the organisation.

		 Competency definitions reflect proficiency requirements.

		 Competencies are identified for the full range of activities – design, construction, operations, maintenance, projects, and contractor work.

		 The choice of competency type is appropriate to the associated tasks.

		 Competency definitions identify transferability.

		 The method/s used to identify competency requirements is appropriate to the competency type and associated tasks.

		Critical Success Factors for Competency Acquisition

		 The outcomes required from a training provider are clearly defined.

		 An accurate training brief has been developed.

		 Selected training methods, products, and providers are appropriate for the competency type and required proficiency level.

		 Supplementary learning activities are sufficient to ensure competency acquisition.

		 The combination of training and learning elements is appropriate for the competency type and required proficiency level.

		Critical Success Factors for Competency Verification

		 Competency verification processes are appropriate for the competency type and required proficiency level.

		 Assessment criteria are evidence-based and objective, addressing the outcomes associated with the competency in question.

		 There is a demonstrable connection between assessment criteria and hazardous event prevention and mitigation.

		 The right people have been selected to develop assessment packages and conduct the assessments.

		 Effective systems are in place to record verified competencies.

		 Verified competencies are tracked against targeted competencies.

		 Records of verified competencies are accessible to the relevant people.

		 The competency verification records of contractors and vendors are accessible and reviewed regularly.

		Critical Success Factors for System Maintenance and Improvement

		 Trigger events for competency assurance system reviews are defined within management of change processes.

		 Mechanisms are in place to identify the occurrence of trigger events and prompt appropriate action.

		 Planned audits are designed to seek out system failures and improvement opportunities.

		 Planned audit frequencies are appropriate and justifiable.

		 Audit team members are independent, having no vested interest in audit findings. For example:

		o they are not involved in the development or maintenance of the system

		o their bonuses are not linked to competency assurance system Key Performance Indicators

		o they are not assigned actions arising from audit findings.

		 The competency assurance system is periodically reviewed to ensure that it continues to meet organisational objectives.

		3 Worked Example

		Hypothetical company Petroleum Australia (PA) identified a dropped load as a potential multiple fatality event on their fixed offshore production platforms.

		A number of mitigation strategies were developed to reduce this risk to a level that is as low as reasonably practicable.  One of these strategies required that all personnel involved in lifting operations would be competent to perform the role or tas...

		3.1 Competency Definition

		To develop effective competency definitions, PA assembled an expert panel, including highly experienced crew members, to identify the types of lifting activities requiring competency definition.

		For each lifting activity type, the panel then conducted a functional job analysis to identify the tasks required, and the different roles involved in those tasks.  This process involved identifying each step of the task, the different roles interacti...

		The panel considered the use of nationally recognised units of competency for a number of roles associated with the lifting activities, including the crane operator, rigger, and dogman.  Standard competency statements were reviewed and compared with t...



		3.2 Competency Acquisition

		Once PA had defined the competencies required for safe lifting operations, the next step was to determine how those competencies would be developed within their crew.

		PA decided that the most effective method for competency acquisition would commence with nationally recognised accreditation provided by a Registered Training Organisation, reflecting the standard competency statements reviewed during the gap analysis...

		PA employed a qualified workplace assessor with experience in lifting operations, who collaborated with expert crew members to develop a series of supplementary learning activities. Personnel would be required to complete these activities over specifi...

		PA developed a training brief outlining their preferences for a Registered Training Organisation. PA then assessed potential training providers against the criteria contained within their brief.  This was done through a review of their personnel quali...



		3.3 Competency Verification

		While formal accreditation through a Registered Training Organisation includes practical assessments, PA decided that, given the high risk nature of their lifting operations, they should also conduct their own verification activities to ensure that th...

		The workplace assessor, again in collaboration with expert crew members, developed verification criteria for the various units of competency. Criteria were designed to reflect varying levels of proficiency requirements for each unit of competency, fro...

		To ensure accurate tracking of competencies, a competency matrix was developed, identifying the range of competencies and levels of proficiency required, against a list of crew members requiring various combinations of the competencies. In the case of...

		Training was developed for supervisors and planners in how to use the competency matrix, to ensure that activities are only planned and executed when competent crew members are available.  Further arrangements were established for third party contract...



		3.4 System Maintenance and Improvement

		To ensure that the right competencies are maintained in their workforce over time, PA developed requirements for system maintenance and improvements.  This included an audit schedule and associated criteria, and a requirement for periodic system revie...

		In addition to the activities described above, which relate specifically to the development of competencies for lifting operations, a range of supporting activities were also conducted to embed the competency assurance process within the organisation....





		4 Notes

		Guidance is available in the Petroleum (Submerged Lands) (Diving Safety) Regulations 2002 - Diving Guidelines 2003 developed by the Department of Resources, Energy and Tourism (RET) which are currently under review by NOPSEMA.

		Further information on human factors and human error can be found in the Human Factors page on the NOPSEMA website.

		For more information regarding this information paper, contact the National Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA):

		 Telephone: +61 (0)8 6188- 8700, or

		 e-mail: information@nopsema.gov.au
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