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Guidance documents have been developed for five Human Factors topics. The guidance information
was focused towards assisting both HSE Inspectors and staff on chemical plants in assessing the
management of Human Factors issues. The five guidance topics were:
●

Procedures

●

Availability of information

●

Communications

●

Emergency planning

●

Accident investigation

The Guidance documents operate at four levels for each of the topics; Assessment Principles,
Question Sets, Guidance Notes and a Scoring Procedure. The Assessment Principles are a set of high
level statements which, collectively, address the important considerations in ensuring that each topic is
adequately and systematically addressed. The Question Sets have been designed to allow an
examination of each of the Assessment Principles. The Guidance Notes expand on and exemplify the
Question Sets. A Scoring Procedure has been devised for each Assessment Principle to allow a
degree of benchmarking to be undertaken if required.
The guidance topics were selected following the application of an incident analysis process which
provided an informed overview of the Human Factors issues that were influencing accidents in the
Chemical Industry. A Human Factors Framework was developed and applied as part of this process.
This report and the work it describes were funded by the HSE. Its contents, including any opinions
and/or conclusions expressed, are those of the authors alone and do not necessarily reflect HSE
policy.
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1.

Introduction

HSE’s Hazardous Industries Directorate (HID) recognised the need to include Human Factors
in the assessment of operational systems assessed as part of inspection and the COMAH
safety case assessment regime. However, at present, there is only limited guidance available
to facilitate the assessment of Human Factors.
The aim of the proposed research was to develop guidelines to assist both inspectors and staff
on chemical plants in assessing the management of Human Factors issues. The scope of work
required the development of guidance information on five Human Factors topics. These
would then act as prototypes developing additional topics.
It was evident that if only five topics were to be developed some form of prioritisation must
be obtained in order to ensure that the issues chosen are meaningful in relation to
accident/incident potential in the UK Chemical Industry. The initial priority of the research
was, therefore, to develop a means of identifying five Human Factors issues which were
particularly significant to the accident/incident potential in the industry. Once a decision on
the topics was made, the project could then concentrate on the development of the associated
guidance.
The project remit also focused attention on the development of guidelines based on ‘good’
practice, as opposed to targeting ‘best in class’ by an assessment of the information available
in the literature and by discuss with both HSE and the Industry.
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2.
2.1

The Analysis Approach

THE IMPORTANCE OF IDENTIFYING POTENTIAL HUMAN ERRORS

The nature of the interaction between operators and the processes and systems they are
charged to control (or maintain) is extremely complex and widely varying. The nature of error
can range from simple lapses of attention, through decisions made on inadequate information
and/or basic lack of knowledge to deliberate breaches of rules and procedures (albeit for often
valid reasons) with many in between. As Reason (1990) has identified, specific human errors
(made at the process interface, the so-called active failures) are, almost without exception,
influenced or predisposed by human errors in the wider system and organisation (latent
failures). Typically latent failures could include issues such as, inadequate training, lax
supervisory standards, poor rules and procedures, poor safety culture etc.
Both human error research and the reports on numerous major accident inquiries (e.g. the
Clapham Junction rail crash, the King’s Cross underground fire, the Piper Alpha explosion
and the capsize of the Herald of Free Enterprise and recent rail disasters such as Ladbrooke
Grove) have, directly or indirectly, emphasised the importance of understanding the nature of
both active and latent failures if risk prevention/mitigation measures are to be meaningful.
Any attempt to identify the human errors which are particularly relevant to the risk of major
incidents must select and prioritise from the pool of both potential active and latent failures.
This approach was used to create a Potential Human Error Framework from a selection of
human errors which would merit additional guidance for Inspectors could be based.
2.2

DEVELOPMENT OF THE HUMAN FACTORS ANALYSIS FRAMEWORK

An initial Framework was developed as a theoretical starting point based on a combination of
the general nature of process industry operations and research on the nature of human error in
industrial systems (e.g. Swain & Guttman 1983, Reason 1990, Simpson 1994, HFRG 1995,
HSG48 1999 etc.) and approaches to sound safety management (e.g. HSG65 2000).
Once this theoretical Framework had been developed, it could be “tested” and refined by
checking it against the issues identified in the reports of inquiries into major incidents in the
chemical industry. On completion of the testing, the Framework could then be used to rank
those potential human factors issues which were of most significance as the basis for
prioritising the development of guidelines.
2.2.1

The Initial Human Factors Analysis Framework

A combination of information on the role of the operator in the process industries and the
research literature on potential human error was used as the basis for an internal workshop
which sought to create an initial listing of human errors to provide a theoretical Framework.
The workshop consisted of VECTRA Human Factors staff supplemented by information from
additional VECTRA staff with specific chemical industry experience.
Discussions at the workshop generated a list of potential human error sources which were
considered to be relevant to the tasks and operations within the high hazard process industries.
These are listed below:
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·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·

Operator input limitations
Operator decision limitations
Operator output limitations
Workplace environment limitations
Inadequate decision aids
No training needs analysis
Training needs oversights
Training needs not delivered
No refresher training
Incomplete refresher training
No retraining linked to change
Inadequate competence assurance
Procedures fail to cover normal operations
Procedures fail to cover abnormal operations
Procedures fail to cover maintenance
Implementation of procedures difficult/impractical
Organisation of procedures difficult/impractical
Ill-defined channels of communication
Excessive levels of communication
Authoritarian culture
Limited manning
Inadequate change-over procedures
Inadequate mix of experience
Ill-defined roles and responsibilities
Shift friction
Excessive hours (fatigue/stress)
Crew compatibility
Endemic/institutionalised pressure
Transient pressure
Supervisory pressure
Peer pressure
No/poor safety leadership
Poor safety communications
Unresponsiveness to complaints
Blame culture
No safety audit procedures in place
Safety audit procedures poor
Safety audits not carried out
Sporadic inspections
Actions not carried out
No transfer of knowledge across departments
Inconsistent monitoring of personnel
Poor feedback on performance
Limited accident investigation (fails to identify root causes)
Lessons from past accidents not learnt
No/poor awareness of hazards
No update of risk assessment following change
Poor provision/use of PPE
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The second pass discussions at the workshop sought to link the above issues/topics where
there was a common precursor. This was done to assist in setting the level of the guidance.
The theoretical Framework developed was, therefore, structured in three levels. An example
showing the relationship between one high-level issue and it’s associated mid and low level
topics is given in Figure 1 below.
So, for example, if three of the issues under Man-Machine Interface (in Figure 1) were all of
potential concern in a particular circumstance it would make sense to provide guidance at that
level. Alternatively if only Workplace environment was an issue the situation could be
addressed at that specific level. This accommodates the fact that a single latent failure can
predispose several active failures.
Several of the categories could be combined in the above sense, initially, on the basis of the
fact that they were inter-related subsets. There were, for example, Training Needs Analysis,
Refresher Training and Competency Assurance all of which could be subsumed under a
single “Training” category. Subsequent “testing” and refining of the Framework against real
incidents could then be used to see if there was a real need to separate these subsets.
Operator Input Limitations
Operator Decision Limitations

Man-Machine
Interface

Operator Output Limitations
Workplace Environment Limitations

Design
Operator Input Limitations
Process/System
Design

Inadequate Decision Aids
Operator Output Limitations

Figure 1: Example of the three level structure in the theoretical HF Framework

2.2.2

Selection of Accidents / Incidents for Review

A selection of major accident reports was made by the HSE on the following criteria:
·
·

Well-documented incident reports
Accidents/incidents which contained Human Factors elements in the causal chain or
mitigation

Additional criteria were applied as follows:
·
·

Relatively recent incidents / accidents
Ideally, include both large and small companies within the Major Hazard Chemical
Industry

The decision to use, where ever possible, incident reports which were in the public domain
gave the advantage that they were more easily accessible and considerably lessened the
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concerns over issues of confidentiality1. The use of relatively recent incidents ensured that the
issues identified were meaningful in relation to current industry processes and practices. The
decision to select the reports from a broad spectrum of companies provides credibility when
the guidelines are used across the entire spectrum of high hazard chemical industries.
On the basis of the above criteria, HSE selected seven incident / accidents reports. Although
the selection was not large, it did provide a representative cross sample of incidents within the
Chemical Industries in recent times.
2.2.3

The Incidents

In order to provide contextual information for the reader, the following are high level
descriptions of the accidents/incidents (summarised from the original investigation reports):
Incident A
A release of reactor solution from a re-circulating pump near the base of a reactor vessel
resulted in a major pool fire, when attempts to isolate the leak and control the release of
vapour failed. Further fires broke out at flanges damaged in the initial fire. One of the key
findings of the investigation was that the company had not identified the risk of a major
release in this part of the plant and as a result insufficient attention had been given to
providing safety precautions which would have reduced or avoided the incident.
Incident B
Plant upset conditions (caused by an electrical storm) were poorly handled, leading to 20
tonnes of hydrocarbon liquid being continuously pumped into a process vessel with a closed
outlet. Once full, the liquid escaped through the pressure relief system to the flare line, which
was not designed to cope with such quantities. As a result 20 tonnes of hydrocarbon was
released and subsequently ignited leading to a major fire and a number of secondary fires.
The investigation identified that the operators were not sufficiently aware of how the plant
operated to be able to take control. Training had not addressed dealing with any similar
scenarios. The poor information relating to plant conditions provided in the control room
exacerbated the problem.
Incident C
A substantial quantity of propane gas was released to atmosphere from an articulated tanker
as the driver prepared to unload the tanker contents to a propane tank. The gas escaped from
a coupling that failed when the driver attempted to fix a small leak from the coupling. Poor
training, poor emergency training and the lack of a routine maintenance schedule are some of
the issues that were identified in relation to this incident.
Incident D
An individual was being trained in the transfer of product from bulk storage to a tanker by a
supervisor. During the transfer process NO2 fumes were produced due to a coupling error that
led the product being transferred to a vessel containing incompatible product rather than to
the tanker. Poor design of the valve array, poor labelling of the valves and the lack of
1

Despite selecting, in part, on this basis it was felt that for the purpose of this project there
was no additional intrinsic value to be gained in releasing any information relating to the
companies or individuals involved. All details have therefore been retained and the
companies and individuals are referred to by a coded letter throughout.
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physical precautions in place to prevent the coupling of incompatible product were all
considered to contribute to the incident.
Incident E
A heat exchanger vessel at a gas plant fractured releasing hydrocarbon vapours and liquid,
resulting in a number of explosions and a fire. The temperature of the vessel immediately
before failure was significantly below the normal operating temperature due to the loss of
lean oil flow which would normally retain the required operating temperature. Restarting the
lean oil flow several hours later led to a stress fracture due to raising the temperature in the
vessel. The investigation into this accident identified that there was a lack of knowledge
among the operators as to the hazards associated with the uncontrolled flow of condensate
into the rich oil stream. The investigator noted that these hazards were not addressed in the
operating procedures, training or in emergency practice scenarios.
Incident F
An accident occurred at a company’s special gases site when the cylinder that an employee
was filling exploded. The employee had created a highly unstable mixture when he had
added oxygen to pure methane which had mistakenly been added to the cylinder instead of a
methane-nitrogen premix. Although the source of ignition was not confirmed, the mixture
created was so unstable that the turning of a value would have created sufficient friction to
spark the explosion. Poor supervision was identified as a contributory factor, as was undermanning, which had resulted in an inappropriately trained and experienced individual
working in a highly hazardous area.
Incident G
A major release of methylene chloride occurred from a tank on a chemical plant when a
worker in the area fell onto the pressure relief line, resulting in both connections failing and
product being released. Many of the issues raised during the investigation were focused on
concerns in relation to the resulting action, including the poor emergency response instigated.

7

8

3.

Refinement of the HF Analysis Framework

The first stage in the refinement of the theoretical HF analysis was “testing” it against actual
chemical industry accidents/incidents in order to identify those issues/topics, from the
theoretical listing, which had actually contributed to real events. This was done, initially, by
using the initial HF Framework to review the information presented in the reports of two
accidents/incidents in order to both identify those factors involved and to add any not
included in the listing.
3.1

VERIFICATION OF THE FRAMEWORK & CONDUCT PILOT STUDY

As it could not be assumed that all the reports had identified all the relevant Human Factors
issues/topics, VECTRA Human Factors specialists reassessed the reports to enable a
systematic identification of the Human Factors issues involved. Two Human Factors
specialists were involved in the process in order to minimise the possibility that issues were
overlooked during the review process (within the limitations of the information provided).
Of the two reports considered in the pilot assessment, one was from a large multi-national and
the second from a smaller independent company. This assessment formed, in effect, a pilot
study. Each Human Factors reviewer read through both reports independently (including any
witness testimonies provided).
Where Human Factors issues arose in the documented evidence, these were recorded in
tabular form and then cross-referenced to the Framework. So, for example, in Report E it was
documented that there was a:
“…failure of its (Company E’s) training programmes, however implemented, to impart or
refresh the knowledge required to operate GP1 safely in the condition, which existed on the
day.”
In this instance it was categorised by both HF Specialists to be a ‘Training’ issue and
specifically one of a ‘Training Needs Oversight’. For the majority of Human Factors evidence
derived, there was a high level of corroboration between the two HF Specialists. However this
was not always the case and instances did arise when it was necessary to reach an agreement
on the correct interpretation to take. Therefore, supplementary details including page number
and paragraph references were also used when entering information into the tables as an aid to
that decision-making process.
Running this pilot assessment provided the opportunity to test the robustness of the theoretical
Framework, and identify whether any ambiguities existed in the descriptors being used or in
the meanings attached to those descriptors. Any such limitations identified could then be
addressed and resolved.
As a result of this review it became evident that, although the terms and descriptors were
being used consistently, there were Human Factors issues which were not being addressed by
the original version of the Framework. For example, in one report it was stated that:
“The fire-fighters did not have means of rapidly retrieving comprehensive enough
information about the site...”
together with:
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“..deficiencies in the off-site plan which was primarily directed toward toxic risks..”
and:
“..emergency exercises which concentrated on a (single) risk..”
It became apparent therefore that an additional category should be incorporated into the
Framework to capture these issues; namely that of Emergency Response with mid-level
descriptors of Emergency Planning and Fitness for Response and corresponding low level
descriptors as represented in Figure 2 below.
Inappropriate Control of Hazards
Inadequate Procedures

Emergency
Planning

Offsite Liaison
No / Inappropriate Training

Emergency
Response

No / Regular Practice / Drills
Fitness for
Response
Implementation Impractical

Figure 2: New entry to the Framework as a result of the accident/incident assessment

Additionally, it was recognised that it would be beneficial for both ease of cross-referencing
and to the documenting of evidence being extracted from the incident reports if each
descriptor was numbered and/or lettered. For example, evidence that there was a limitation in
the company’s training competence assurance system would be scored as 2.3B.
The final Framework, which retained the three level structure, is presented in Figure 3. The
categories on the right of the Framework (low-level, specific, issues) cover potential active
failures while those in the centre and on the left cover two levels of potential latent failures.
It is important to understand the nature and purpose of this Framework. Firstly, it is no more
than a means to an end; a structure to provide a rational basis on which to select the most
relevant Human Factors issues on which to provide additional guidance both to HSE
Inspectors and to the Major Hazard Industries. Secondly, it should be recognised that it is not,
nor was it intended to be, a comprehensive or definitive listing of all potential Human Error
sources but rather those that seemed to be most relevant to process based Major Hazard
industries.
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4.

Analysis of Incidents/Accidents

As in the pilot exercise, each of the two Human Factors specialists worked independently,
assessing against the modified Framework and recording their evidence in tabular form (an
extract of which is shown in Figure below). Where it was felt that additional information
would be valuable to clarify the evidence already available, this was sought, where possible,
from the HSE Inspector responsible for the initial investigation, thus ensuring that there was
no variation in the interpretation of the published report. Only information that could be
supported by written evidence in the incident report (or other formal documentation) was
included in the tabulated findings.
The information presented in the tables included a Framework reference, along with the
corresponding Human Factors Component and the supporting evidence taken from the
relevant incident / accident report.
HF Component

Framework
Reference

1.1A

DESIGN
Inadequate Operator Decision Information

Evidence
“In the hours leading up to the release, process data indicating pump P251/3 had stopped
appeared to be misinterpreted by process operators…the net result of the operators losing track of
the process dynamics was that a much larger inventory of process liquids than normal had built up
in the EC plant..”(Para 129)

Figure 3: Extract of the table format used to record the Human Factors Topics/Issues

A complete set of tables for each of the seven accidents/incidents identifying the contributory
Human Factors issues is presented as Table A1 in Appendix A. A summary table of
presenting the Human Factors Analysis Framework issues against the incidents is provided as
Table A2 in Appendix A.
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1.1

1

Design

1.2

1.3

2.1

2.2
2

2.4

3.1

4.1

Communication

4.2

4.3

5.1

5

Organisation

5.2

5.3

6.1

6

Alarms
Training Needs Analysis

Refresher/Retraining
Competence Assurance
Training Delivery

Comprehensiveness

Procedures
3.2

4

Process/System Design

Training/Competence
2.3

3

Man-Machine Interface

Practicality

Interpersonal
Practicality
Information Availabity
Manning - Roles/
Responsibilities

Shiftwork/Rosters
Record Keeping

Performance Pressures

Attitudes
6.2

Safety Culture

A

Inadequate Operator Information

B

Workplace Environmental Limitations

A

Inadequate Decision Information

B

Hazard Assessment not linked to Design

A

Alarm Handling Problem

B

Poor Provision/Consideration of Alamrs

A

No Training Needs Analysis

B

Training Needs Oversight

C

Training Needs not Delivered

A

No Refresher Training

B

Incomplete Refresher Training

C

No Retraining linked to Change

A

No Competence Assurance

B

Inadequate Competence Assurance

A

Training Course Inadequate/Inappropriate

B

On-job Training Inadequate/Inappropriate

C

No Formal Training Programme

A

Fails to Cover Aspects of Normal Operation

B

Fails to cover Aspects of Abnormal Operation

C

Fails to cover Aspects of Maintenance

D

Insufficient Operator Procedures

A

Implementation Difficult/Impractical

B

Organisation Difficult/Impractical

C

Procedures not Updated following Change

A

Ill-defined Channels of Communication

B

Excessive Hierarchy

C

Authoritarian/Submissive Culture

A

Limited Manning

B

Inadequate Change-over Information

A

Key Information retained by Senior Personnel

B

Poor Clarity in Transfer of Information

A

Inadequate Manning

B

Inadequate Manning-mix - Experience

C

Ill-defined Roles and Responsibilities

A

Shift Friction/Over Competitiveness

B

Excessive Hours - Fatigue/Stress

C

Crew Compatibility

A

No Written Records

B

Records not kept Up-to-date

A

Endemic/Institutionalsised Pressure

B

Transient Pressure

C

Supervisor Pressure e.g. Bonus

D

Peer Presure e.g. Bonus

A

No/Poor Safety Leadership

B

Poor Safety Communication

C

Unresponsive to Complaints

D

Blame Culture

Figure 4: The Human Factors Analysis Framework
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7.1

7

Monitoring

7.2

7.3

8.1
8

Inspection
Supervision
Accident Investigation

Risk Assessment
8.2

9.1

9

Audit

Hazard Awareness

Emergency Management

Emergency Response
9.2

Fitness for Response

A

No Audit in Place

B

Audit in Place - Poor

C

Audit in Place - Not carried out

A

No/Sporadic Inspection

B

Actions not carried out

C

No Transfer of Knowledge

A

Inconsistent Monitoring of Personnel

B

Fails to Feedback Performance

A

Fails to Identify Root Causes

B

Lessons from past not Learnt

A

No/Poor Awareness of Hazards

B

No Update linked to Change

C

Poor Provision or use of PPE, Safeguards etc.

D

No Assessment/Analysis of Risk

A

Inadequate Control of Hazards

B

Inadequate Procedures

C

No Off-site Liaison

D

No/Inappropriate training

E

Poor On-site/Off-site Plans

A

No Regular Practice/Drills

B

Implementation Impractical

Figure 4: The Human Factors Analysis Framework (continued)
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5.

Identification of Human Factors Issues for which to
Develop Guidelines

The aim of the accident/incident analysis process was to provide an informed overview of the
Human Factors issues, which were influencing accidents in the chemical industry. A two
stage, frequency based, analysis was conducted to identify possible candidate topics/issues.
The first pass analysis was based on the low level topics/issues. These were then reviewed at
the higher level in a second pass to identify the most appropriate level for guidance
development. The findings were then considered during a meeting involving the HSE Project
Manager and the VECTRA Project Team. During this meeting the candidate topics/issues
were also considered against a HSE HID list of primary Human Factors issues (developed
independently from the current study) and a listing of the advice and guidance already
available from HSE (and other) sources.
5.1

FREQUENCY ANALYSIS

A simple matrix was constructed enabling the frequency with which each low-level descriptor
from the Framework had been identified as a contributory factor for each of the seven
incidents reviewed. A total frequency score was obtained for each of the low-level
descriptors. For example, the descriptor 1.1A: Inadequate Operator Decision Information was
identified in five out of the seven incidents reviewed, giving a total frequency of five.
From the completed matrix a rank order was created identifying those low-level issues
presenting the highest frequencies. From this ranking the top five topics were identified as
possible Human Factors issues which could be taken forward for development into guidelines.
The five topics/issues identified were:
·
·
·
·
·

1.1A:
1.3B:
3.1B:
5.1C:
8.2A:

Inadequate Operator Decision Information
Poor Provision / Consideration of Alarms
Fails to Cover Aspects of Abnormal Operations
Ill-defined Roles and Responsibilities
No / Poor Awareness of Hazards

The above topics were all identified at the specific (single issue) level, however, part of the
value of adopting the Framework methodology was that it provided a means of ensuring that
any resultant guidelines would be focused at the most appropriate level to gain maximum
benefit. For this reason a second analytical pass was made.
Unfortunately the second pass analysis created a number of potential problems. For example,
the combination of the frequency of, for example, Inadequate Operator Decision Information
and Poor Provision / Consideration of Alarms together with other low scoring design
categories tended to suggest that the guidance should be targeted at the highest, Design,
category. While this is a logical conclusion of the analysis, it is clearly too high a level on
which to generate, useful and meaningful guidelines. On this basis no specific selection was
made but rather the outcome of both the first and second pass analysis was taken forward to
the Guidance Selection Workshop.
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5.2

SELECTED HUMAN FACTORS TOPICS

A number of meetings were held with the HSE Project Officer to discuss the topics to be
selected. Consideration was given to the first and second pass analysis, along with the
consideration of HSE HID Human Factors Group’s set of key Human Factors issues. In
addition, the existence of guidance on a particular topic was also taken into consideration.
5.2.1

First Level Analysis

The first level analysis involved the calculation of the highest ranking HF categories based on
the number of incidents where the component was recorded. This is shown in Table 1.
Table 1: Highest rankings of HF categories from the accident analysis
HF Ref

HF Description

Recorded No of Incidents

1.1A

Inadequate Operator Decision Information

5

1.3B

Poor Provision/Consideration of Alarms

4

3.1B

Fails to Cover Aspects of Abnormal Ops.

5

5.1C

Ill-Defined Rs & Rs

4

8.2A

No/Poor Awareness of Hazards

4

5.2.2

Second Level Analysis

The second level of analysis involved the calculation of the mean score across all other HF
Categories as shown in Table 2.
Table 2: Mean scores across the categories outwith the top five rankings
HF Ref

HF Description

Mean Score

1.1

Man-machine Interface

3.50

1.2

Process/System Design

2.50

2.1

Training Needs Analysis

1.00

2.2

Refresher/Retraining

0.67

2.3

Competence Assurance

1.50

2.4

Training Delivery

1.33

3.2

Practicality (of Procedures)

2.00

4.1

Interpersonal (communication)

0.00

4.2

Practicality (of communication)

0.5

4.3

Information Flow

2.00

5.2

Shiftwork/Rosters

0.00

5.3

Record Keeping

0.50

6.1

Performance Pressure

0.00

6.2

Safety Culture

1.25

7.1

Audit

0.33

7.2

Inspection

0.33

7.3

Supervision

1.00
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HF Ref

HF Description

Mean Score

8.1

Accident Investigation

1.50

9.1

Emergency Planning

2.40

9.2

Fitness for (emergency) Response

2.00

5.2.3

Suggested Guidance Categories

DESIGN
Man-Machine Interface
Process/System Design
Alarms

Recorded in 5 of the 7 incidents reviewed)
Highest score in the 2nd level analysis)
Recorded in 4 of the 7 incidents reviewed)

PROCEDURES
Comprehensiveness
Practicality

(Recorded in 5 of the 7 incidents reviewed)
(High score in the 2nd level analysis)

ORGANISATION
Manning
Roles & Responsibilities

(Recorded in 4 of the 7 incidents reviewed)

However as the other Organisation categories recorded low scores in both the first and 2nd
level analysis, it is suggested that the Guidance is focused at the lower level category.
RISK ASSESSMENT
Accident Investigation
Hazard Awareness

Reasonable 2nd level analysis)
(Recorded in 4 of the 7 incidents reviewed)

EMERGENCY RESPONSE
Emergency Planning
Fitness For Purpose

(High score in the 2nd level analysis)
(High score in the 2nd level analysis)

5.2.4

Human Factors Issue Selection

The following section explains the decision process on inclusion or exclusion of the Human
Factors issues was decided:
1.1A: Inadequate Operator Decision Information was considered too narrow for genuinely
useful guidance (as was also suggested by the second pass analysis). However, both of the
mid-level descriptors (Man-machine Interface, Process/System Design) were considered too
general. On this basis it was agreed that the issues/topics raised by the analysis could be most
meaningfully subsumed under a title of Availability of Information.
1.3B: Poor Provision / Consideration of Alarms was dropped from further consideration on
the basis that HSE considered that sufficient guidance was already available.
Discussion of a replacement highlighted the topic of Procedures which did feature in the
second pass analysis. However, on the basis of HSE input, it was decided that as there was
considerable guidance on the way to write effective procedures, that the guidance should
focus on how to decide when procedural controls were appropriate.
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3.1B: Fails to Cover Aspects of Abnormal Operations was considered rather narrow for
useful guidance and, to a degree, context specific. On this basis, the workshop concluded that
Emergency Response would cover the issues identified during the analysis while,
simultaneously, allowing the development of meaningful, generic, guidance.
5.1C: Ill-defined Roles and Responsibilities the development of guidance on this issue was
considered extremely difficult on the basis that it would be highly context dependent.
Examination of the second pass analysis, combined with the HSE HID topic list, suggested
that guidance based on (Safety) Communications would encompass the findings of this study
while also allowing meaningful, generic, guidelines to be developed.
8.2A: No / Poor Awareness of Hazards was considered of limited value as a topic for
guidance on the basis that:
·
·
·

considerable guidance (and well established techniques such as HAZID) is already
available
ensuring awareness will be enhanced by high quality (safety) communications which
had already been agreed
linking guidance to hazards would create a degree of context dependency which was
likely to reduce the effectiveness of the guidance developed

On the same basis as above (i.e. a combination of the second pass analysis, and the HSE HID
topic list) it was decided to designate the fifth topic/issue for guidance development as
Accident Investigation and, in particular, the need to link accident investigation back into the
risk assessment process.
The final selection of topics for the development of Guidance was therefore:
·
·
·
·
·

Accident Investigation.
Emergency Response
Procedures (focused on how to decide when procedural controls were appropriate)
Communications
Availability of Information
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6.
6.1

Guidance Development Process

LITERATURE REVIEW

Once the topics for guidance had been identified a literature review was initiated on each.
The results were disappointing on three levels:
·

Where Human Factors Guidance was available on the topics selected, it tended to be
highly specific or extremely general. For example, there is a good deal of
information, guidance and recommendations on, say, font size for use on computer
based displays but very little on how to ensure the required information is readily
available. At the other extreme, guidelines on communications tend to be extremely
generic.

·

Very little of the information identified was presented in (or related to) a
chemical/process industry context.

·

Many of the recommendations were context dependent. For example if organisational
issues were identified as of importance these would often be a specific function of the
organisation in place.

The literature review identified issues which needed to be considered in the guidelines but
rarely, provided information which could be directly transcribed.
6.2

DEVELOPMENT OF GUIDANCE APPROACH

The general information gained from the literature review plus the thinking which had underpinned the development of the Framework, was used in a series of meetings to develop a
structure for the Guidelines as described below.
6.2.1

The Approach

An assessment procedure has been devised to assist inspectors and site staff in the Major
Hazard Industries to address some aspects of Human Factors in a more consistent and
systematic way. The process is designed to compliment rather than replace current inspection
activities and retains the basic principle that inspection is the application of a systematic
review, based on experienced judgement, of all the circumstances pertaining at the time of an
inspection. The assessment procedure has been designed to provide a systematic approach to
Inspection decision making while, at the same time, supplementing the Inspectors’
information base on aspects of Human Factors. In addition it was intended that the process
would also be of assistance in developing the HF consideration in the internal
inspections/audits within the industry.
The assessment procedure addresses five topics in total, each can be considered either as a
stand alone module or as part of a suite of issues. The five topics are:
·
·
·
·

Accident Investigation
Availability of Information
Communication
Emergency Planning
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·

Procedures

The Guidance presented in this document operates at four levels for each of the topics:
·

Assessment Principles. These are a number of high level statements which,
collectively, address the important considerations in ensuring that each topic is
adequately and systematically addressed.

·

Suggested question sets. These have been designed to allow an examination of each
of the Assessment Principles. The example questions are divided into two groups,
Management/System questions and Evidential questions.
The Management/System questions are designed to ensure that the organisation has a
system in place to address the Assessment Principle. Normally these questions would
be answerable either in discussion with the management or by the examination of
documentation provided by the company.
The Evidential questions are aimed at the examination of whether the system(s)
examined are actually understood and implemented on a routine basis. Normally
these questions would be addressed to operator staff and/or in relation to specific
evidential documentation (such as, for example, training logs).

·

Guidance Notes. These expand on and exemplify the questions above providing
additional context for the assessment of the response to the questions.

·

Scoring Procedure. A scoring procedure has been devised for each Assessment
Principle. Although the scoring is not essential for an assessment would allow a
degree of benchmarking (either over time within the same company, or across
plants/sites within the same company, or across companies of similar size/operation).

6.2.2

Use of the Assessment Procedure

The Assessment Procedure can be used in one of three ways:
·

All five topics can be addressed to provide an overall profile of the standard of the
operation. This is based on the assumption that latent failures identified in one aspect
of the operation will probably also apply elsewhere.

·

One or two topics can be selected as “indicators” of the overall standard of HF
consideration in safety assurance,

·

A single topic could be chosen as a basis for a specific “across-the-industry”
assessment.

or
or

The comprehensive approach has clear benefits especially for internal action in
companies/sites. However, such an approach is likely to be time consuming; especially in
relation to an inspection visit. While a sampling approach inevitably runs the risk of missing
important issues, there are reasonable grounds from research on issues such as safety culture
to suggest that it is unlikely that an organisation will be of a high standard in relation to, for
example, Health and Safety communications while, simultaneously, lamentably poor on say,
accident investigation.
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Which ever of the three levels identified above is adopted, the use of the assessment at an
individual inspection remains the same, following the steps listed below:
·

The inspector familiarises him/herself with the guidance information supporting the
assessment principles (and associated questions) which are to be addressed.

·

The inspection begins by discussing the Management/System questions with the
management (or by sight of any relevant documentation provided). Adequate answers
(or documentation) is simply recorded as a tick against that question (inadequate
responses, are recorded as a cross).

·

The inspection then moves onto the plant with the Evidential questions being
addressed to the workforce. Once again, adequate responses are simply recorded as a
tick (inadequate responses, are, again, recorded as a cross). Where appropriate,
documentary evidence (such as training logs, shift change-over records, PTWs etc.)
may also be consulted.

6.2.3

Scoring

The scoring method follows the assessment in that the system and its use are treated as two
separate elements and then combined to give a numerical score. The highest score reflects the
fact that a reasonable system routinely used is much more effective than an “ideal” system on
paper which has never got beyond the filing cabinet!
The first pass, dealing with the Management/System questions results in a categorisation of
either:
·
·
·

Good System
Reasonable System
Less than Adequate System

The second pass, based on the Evidential questions then establishes whether the System is
widely used or not.
The scoring for the Management/System questions is as follows; to constitute a reasonable
system all R questions have to be ticked, any R question with a cross scores the whole as less
than reasonable. To score Good, all R questions must be ticked and the G question.
Once the system has been assessed the Evidential questions are used to identify whether the
system is used.
In this case any Xs against the evidential questions means the score is designated as Less than
Fully Used, if all evidential questions are ticked then the designation is Fully used.
The two passes can then be used to obtain the 1 – 5 numerical score, the process for which is
shown in Figure 5.
A series of suggested designs for scoring proformas is shown in Appendix B. The full suite of
five Guidance documents is presented in Appendix D.
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6.3

INDUSTRY CONSULTATION

Once the assessment principles had been identified their reality needed to be checked against
current industry good practice. This was done, primarily on the basis of a questionnaire sent
to a range of chemical companies. The companies were selected on the basis that they had
been represented at recent seminars/conferences which addressed Human Factors in process
industries and therefore had already (implicitly at least) recognised the importance of the
issues addressed.
The questionnaire used is presented at Appendix C. The prime purpose of the questionnaire
was to identify whether the industry considered it unreasonable that such issues should be
targeted for improvement and whether seeking good practice was attainable on such topics.
Although relatively few responses were received, without exception, everyone considered that
the issues were important, the principles behind their selection was sound and that
improvement was achievable.
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ASSESSMENT PRINCIPLE STATEMENT #1:

THERE

IS A SYSTEMATIC APPROACH TO ACCIDENT INVESTIGATION
Management / System Questions:

Reasonable System
Is there a company procedure that describes
how to investigate accidents?

Some boxes
have NOT
ticked

Is the procedure consistently applied to all
plants, processes and sites?

The system
is considered
to be 'Less
than Adequate'
SCORE 1

Is there a criteria or process to determine
the appropriate scale and extent of an
accident investigation?

The system
is considered
to be 'Reasonable'

ALL the boxes have been ticked
Good System

SCORE 2
Some boxes
have NOT
been ticked

Does the company regularly examine near miss
information?

ALL the
boxes have
been ticked

The system
is considered
to be 'Good'
SCORE 3

Evidential / Operator Questions:
Only for Systems considered to be 'Reasonable' or 'Good'

Are witnesses routinely consulted during
accident investigations?

Some boxes
have NOT
ticked

Are operational staff familiar with how to
report an accident?

Do operators know when to use the reporting
procedures?

ALL the
boxes have
been ticked

Is near-miss reporting encouraged?

The system
is considered
to be 'Not Fully Used'
SCORE +0

The system
is considered
to be 'Used'
SCORE +2

SCORE:
Management plus Evidential / Operator

Figure 5: Scoring Process
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APPENDIX A
Accident/Incident Appraisal
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Table A1: Incident A
Category
Reference

1.1A

HF Component
DESIGN
Inadequate Operator Decision Information

2.3A

SECONDARY ISSUE:
TRAINING COMPETENCE
Inadequate Competence Assurance

1.1B

DESIGN
Workplace Environment Limitations

1.3B

DESIGN
Poor Provision / Consideration of Alarms

2.1B

TRAINING COMPETENCE

Evidence
“In the hours leading up to the release, process data indicating pump P251/3 had
stopped appeared to be misinterpreted by process operators…the net result of the
operators losing track of the process dynamics was that a much larger inventory of
process liquids than normal had built up in the EC plant..”(Para 129)

“At this stage consideration was given to isolating the outlet valve at the base of the
slops drum and the slops inlet valve halfway up the reactor. Because of their height,
as well as the cloud, they were difficult to reach.” (Para 36)
“A contributory factor in one of the alarms being overlooked was that only a visual
alarm and no audible alarm existed to signify pump 251/3 had stopped. Even the
visual alarm was confusing.” (Para 130)
“..shortcomings in company training..” (Para 131)

Training Needs Oversight
3.1C

PROCEDURES

“..breakdown of these components was on a breakdown basis..” (Para 125)

Fails to Cover Aspects of Maintenance
4.3A

5.1C
9.2A

COMMUNICATIONS
Key Information Retained by Senior Personnel Only

“It was not until the first Company F manager arrived at the scene at about 9.25pm that
advice was given both to avoid playing jets of water on the pool of liquid and to lay
down a blanket of foam so as to suppress the release of flammable vapours.” (Para
90)

ORGANISATION

“..lack of support for the technical controller at the time he most needed it..” (Para 131)

Ill-Defined Roles & Responsibilities

“The plant supervisor who was acting in the capacity as technical controller was the
sole company representative at this stage and was under great pressure in the
ensuing emergency.” (Para 90)

Secondary Issue:
EMERGENCY RESPONSE
No Regular Practice/Drills
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Table A1: Incident A
Category
Reference

5.3A

HF Component
ORGANISATION
No Written Records

6.2B

ATTITUDES/BELIEFS
Poor Safety Communication

7.2A

MONITORING
No / Sporadic Inspection

8.2A

RISK ASSESSMENT
No / Poor Awareness of Hazards

8.2C

RISK ASSESSMENT
Poor Provision or Use of PPE/Safeguards, etc

9.1A

EMERGENCY RESPONSE

Evidence
“..no written records of the frequency of component failure or replacement were kept.”
(Para 125)
“..3.30pm..an operator in the same control room operating an adjacent plant notices
the alarm light is displaying the high level alarm for the slops drum. The EC operator is
engaged and he forgot to query this with him later.” (Para 74)
“There was no formal system of routine visual inspection of these and other
components in this part of the EC plant.” (Para 125)
“..a failure on the part of the company to identify the risk of a major release in this part
of the EC plant.” (Para 123)
“..where used, only personal protective equipment suitable for toxic risks was worn..”
(Para 89)
“..emergency exercises which concentrated on the toxic risks..” (Para 131)

Inappropriate Control of Hazards
9.1B

EMERGENCY RESPONSE
Inadequate Procedures

9.1C

EMERGENCY RESPONSE
No Off-Site Liaison

9.1E

EMERGENCY PLANNING
Poor On-site / Off-site Plans

“..deficiencies in the off-site plan which was primarily directed toward toxic risks..”
(Para 131)
“The fire-fighters did not have means of rapidly retrieving comprehensive enough
information about the site..” (Para 132)
“A number of questions about the adequacy of the on-site and off-site emergency
plans have been raised by local authorities and general public in the vicinity of the
Company F site.” (Para 134)
“The on-site plan was…found to be deficient in that there were inadequate procedures
for isolating the electrical equipment on and around the plant quickly and safely.” (Para
92)
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Table A1: Incident B
Category
Reference

1.1A

HF Component
DESIGN
Inadequate Operator Decision Information

Evidence
Operators in the control room were unaware that valve B, which should have allowed
fluid from debutaniser into naphtha splitter, remained closed after the initial upset trip.
“..the set-up of displays on the operators control system was not conducive to
diagnosing the problems that were occurring.” (Para 64)
“..there were no displays providing an overview with an appropriate timescale on
FCCU.” (Para 98)

1.2A

DESIGN
Inadequate decision information

1.3A

DESIGN
Alarm Handling Problems

1.3B

DESIGN
Poor Provision/Consideration of Alarms

– the system was operating on a single control loop leaving the operator unaware that
the outflow was not greater than the input from the deethanizer. (Para 89-91)
“..during the incident, alarms were being presented to operators at the rate of one
every two to three seconds.” (Para 100)
“..the high level alarm for the flare drum was activated. There is no evidence that it
was seen…A number of other critical alarms (not directly related to the incident) also
appear to have been missed among the many equal status alarms.”
(Para 105)
“…warnings of the developing problems were lost in the plethora of instrument alarms
triggered in the control room, many of which were unnecessary and registering with
increasing frequency, so operators were unable to appreciate what was actually
happening.” (Para 69)

2.2C

TRAINING COMPETENCE
No retraining linked to change

“A key feature of the pump-out modification was reliance on appropriate operator
manual action to deal with high drum liquid levels. However, in practice, personnel did
not have instructions or experience of reconfiguring the system…” (Para 120)
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Table A1: Incident B
Category
Reference

3.1B

HF Component
PROCEDURES
Failure to cover aspects of abnormal operations
Or

Evidence
Para 67 – ‘the flare knock-out drum’s contents were increased still further by the
operators next action which was to try to remove the flooding from the dry end of the
interstage drum by draining the liquid directly to the flare line by an impromptu
modification which employed steam hoses.’

TRAINING COMPETENCE
Inadequate Competence Assurance
3.2C

PROCEDURES
Procedure not updated following change

“An earlier modification to the pump out system severely reduced its automatic liquid
handling capacity. It overflowed, causing liquid to enter an outlet designed for gas
only.” (Page 24 ‘Flare drum pump out modification’)
“..it was possible to restore the original pump-out capability, by manually opening a
valve, but this procedure had fallen into disuse from lack of practice and written
procedures.” (Page 24, Final Para)
Also Paras 111-118

4.3B

COMMUNICATION
Breakdown of Team Structure
Or
ORGANISATION
Ill-defined roles and responsibilities

8.1B

RISK ASSESSMENT
Lessons from past not learnt

8.2 B

RISK ASSESSMENT
No Update Linked to Change

“Where more than one operator is working, an increased emphasis on communication
is required to ensure that each is working with the team..” (Para 94)
“..as people at senior level helped out, they took on operating roles rather than taking
an overview of the whole process.” (Para 95)
“Some managers and supervisors were involved in ‘hands-on’ operational matters
instead of performing a strategic and diagnostic role.”(Para 129)
“All the key elements of the incident, and the lessons drawn from it, have been seen
and publicised before, in major accidents around the world…must have systems in
place that bring to their attention these lessons of history.” (Para 127)
“..there was no recorded safety assessment concerning this modification.” (Page 24
Final Para)
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Table A1: Incident B
Category
Reference

9.1D

HF Component
EMERGENCY RESPONSE
No or inappropriate training

Evidence
“..the preparation of shift operators and supervisors for dealing with a sustained
‘upset’, and therefore stressful situation was inadequate.” (Para 129)
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Table A1: Incident C
Category
Reference

2.1B

HF Component
TRAINING COMPETENCE
Training Needs Oversight

Evidence
Need for supervisor to be trained in emergency procedures had not been identified
(Para 7.3).
Supervisor did not receive additional training on promotion to new role.
Induction training not completed. Reliance on on-the-job training (Para 9.3).
– The spanner is not used to secure the coupling (Para 7.1)

2.2C

TRAINING COMPETENCE
No Retraining Linked to Change

2.3 B

TRAINING COMPETENCE

Evidence of lack of retraining of the driver for normal and emergency operation of the
articulated tanker, as opposed to the mini-bulk.
clear misunderstanding of how the tanker shut off system operates (Para 7.3 )

Inadequate Competence Assurance
3.1B

PROCEDURES

No-one stopped the driver and removed him from the incident (Para 7.5).

Fails to Cover Aspects of Normal Operations

Actions to remove vehicles were contrary to good practice (Para 7.6).
Evacuating nearby premises was contrary to the Emergency Plan (Para 7.8).

3.1C

PROCEDURES
Fails to cover aspects of maintenance

“None of the Couplings at this or other Company C sites had received any planned
preventive maintenance.” (Para 1.3)
“The two halves of the valve still failed to close after the coupling was separated
completely after the incident.” (Para 1.5)
“It appears that extraneous material was from the spindle itself and caused by damage
to it. The broken-off material was then entrained between the spindle and the valve
bore when it was either originally or subsequently assembled/reassembled. The fact
that a seal was also missing, and possibly 1 or 2 of the anti-torsion pins, suggests that
subsequent reassembly is the more likely cause.” (Para 1.5)
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Table A1: Incident C
Category
Reference

4.3A

HF Component
COMMUNICATIONS
Key Information Retained by Senior Personnel Only

Evidence
Safety responsibility retained by the management at the site. Also the Emergency
Plan relies heavily on Headquarters.
Depot manager trained and aware of Emergency Plans and what need to do but no
transfer of information to other personnel.

5.1C

ORGANISATION
Ill-Defined Roles & Responsibilities

6.2B

ATTITUDES/BELIEFS

The Emergency Plan contents and the roles & responsibilities were not known by
personnel (Paras 7.10, 7.11 & 9.2).
Poor safety communication to workforce.

Poor Safety Communication
6.2D

ATTITUDES/BELIEFS

Focus on blaming individual or equipment rather than reviewing the system.

Blame Culture
8.2A

RISK ASSESSMENT
No/Poor Awareness of Hazards

8.2C

RISK ASSESSMENT

Lack of understanding by site personnel of the physical effects of chemicals leading to
the acceptance of the driver’s interpretation of the situation.
No evidence of Breathing Apparatus or use of Breathing Apparatus.

Poor Provision or Use of PPE
9.1A

EMERGENCY RESPONSE

The nearby foundries are not identified in the Emergency Plans (Para 7.9).

Inappropriate Control of Hazards
9.1D

EMERGENCY RESPONSE

Emergency training inadequate (Para 9.3).

No or Inappropriate Training
9.2A

EMERGENCY RESPONSE

No evidence of regular practice (Para 9.2).

No Regular Practices/Drills

Evacuating through the incident area as the road was not closed was contrary to the
Emergency Plan (Para 7.8).
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Table A1: Incident D
Category
Reference

1.1A

HF Component
DESIGN
Inadequate Operator Decision Information

1.2B

DESIGN
Hazard Assessment Not Linked to Design

1.3B

DESIGN
Poor Provision/Consideration of Alarms

2.4C
3.1B

Para 3.2 (p19)

PROCEDURES

“Procedural documentation in place at the time of the incident can be seen to lack
detail, in particular relating to appropriate action to be taken where safety critical
criteria could not be met.” HSL Report Para 3.2 (p17)

PROCEDURES

PROCEDURES
ORGANISATION
Ill-defined Roles & Responsibilities

8.2D

“The NOX (alarm) is safety critical but there was no distinction between this and
process condition alarms.”

No Formal Training Programme

Procedure Not Updated Following Change
5.1C

“..the design of the valve array. Incompatible chemicals could be mixed using the pipe
array and no precautions were in place to prevent this.” (‘Before the Incident’)

“..restricted to a monitorial system of ‘on-the-job’ experience..” HSL Report

Implementation Difficult/Impractical
3.2C

“Valves were not well labelled; some were labelled on the pipe some on the array and
some labels had become obscure with time.” (‘Before the Incident’)

PROCEDURES

Fails to Cover Aspects of Abnormal Operations
3.2A

Evidence

RISK ASSESSMENT
No Assessment/Analysis of Risk

“There is some evidence that the extent to which these procedures could be
considered practicable and workable may be questioned, in particular with regard to
the requirement for a production manager to complete the first section of the
operational checklist.” HSL Report Para 3.2
“At some time prior to the incident, 4 new valves had been added to the array and they
were unlabelled at the time of the incident.”
“…the operational checklist in use at the time of the incident contained ambiguities
with regard to staff responsibilities Para 3.2 HSL Report
“The company do not have a written risk assessment for the transfer of product using
the pipe array.”
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Table A1: Incident E
Category
Reference

1.1A

HF Component
DESIGN
Inadequate operator decision information

Evidence
“….so that the panel operator thought that the reflux pump, GP1203, had shut down.”
(Para 3.9)
control panel operator seemingly unaware of level of condensate in Absorber B
thereby giving order to close TRC3B bypass. (Para 3.25)
“The design of the override as a protection against low temperature in the Condensate
Flask Tank was inappropriate in circumstances where it was impossible for operators
to discern the level of condensate in the absorbers when levels rose above the point at
which they could be monitored.” (Para 15.7)

1.1B

DESIGN

– use of sight glass to determine levels on Absorber. B (Para 3.35)

Workplace environment limitations
1.2B

DESIGN
Hazard assessment not linked to design

Failure to assess the potential consequence of not having automatic temperature
control. (Para 3.11)
“…the design of the ESD system in GP1 did not allow the isolation of the inventory of
flammable liquid and vapour within the major vessels in the ROD/ROF area.” (Para
15.7)

1.3A

DESIGN
Alarm Handling Problem

1.3B

DESIGN

“Good operating practice would have dictated that critical alarms be identified and
given priority over other alarms." (Para 13.123)
– lack of prioritisation of critical alarms. (Paras 13.114-13.124 )

Alarm handling
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Table A1: Incident E
Category
Reference

2.1B

HF Component
TRAINING
Training needs oversight

Evidence
“…failure of its training programmes, however implemented, to impart or refresh the
knowledge required to operate GP1 safely in the conditions which existed on the day.”
(Para 13.7)
“At no relevant time did any programme include training with respect to the hazards
associated with the uncontrolled flow of condensate into the rich oil stream from the
absorbers, etc.” (Para 13.8)

2.3A

TRAINING COMPETENCE
No competence assurance

2.4A/B

TRAINING COMPETENCE
Training course content inadequate/inappropriate

“…the actual events which occurred ….are a sure indication of a deficiency in the
knowledge required to operate GP1 safely.” (Para 13.31)

On job training inadequate/inappropriate
3.1B

PROCEDURES
Fails to cover aspects of abnormal operations

“It is difficult to understand why operating procedures dealing with a lean oil
absorption plant did not include any reference to the importance of maintaining lean oil
flow in the operation of the plant. Plainly that was something which was fundamental.”
(Para 13.17)
there was disagreement as how best to proceed under the circumstances. (Para 3.58)

3.2A

PROCEDURES
Implementation Difficult/Impractical

“Company E OIMS…comprised a complex management system…contained
unnecessary cross-referencing. Much of its language was impenetrable…system
difficult to comprehend both by management and by operations personnel.” (Para
13.39)
“The deficiencies were in a manner in which Company E dealt with the acquisition and
retention of knowledge. This involved its training system, its operating procedures, its
documentation and its communication system.” (Para 13.42)

3.2B

PROCEDURES
Implementation difficult/impracticable

NS Supervisors should not have been able to close the TRC3B without realising that it
was subject of a work order request and on Temporary Defeats Board. (Para 3.19)
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Table A1: Incident E
Category
Reference

3.2C

HF Component
PROCEDURES
Procedure not updated following change

4.2B

Evidence
“…the evidence was that the red book was not used in order to operate the plant; the
procedures contained in it were recognised by operators to be out of date.” (Para
13.13)

COMMUNICATIONS

- inaccurate information transfer from DS to NS. (Para 3.21)

Inadequate change over procedures

poor quality of shift hand-over discussions “The evidence disclosed particular
shortcomings in the handover discussions that took place for the shifts immediately
before the accident….” (Paras 13.91-13.95)
inconsistent entries to Control Room log. (Paras 13.96-13.99)

4.3B

COMMUNICATIONS
Poor clarity or transfer of information

– “…. (being the) area operator he should have been made aware of what was
happening in his area and this had not been done.” (Para 3.55)
– information not entered in the logbook (against normal practice). (Para 3.22)
misinterpretation of information relayed by Witness 1 to Witness 2 and vice versa
(confirmation call). (Para 3.66)

5.1B

ORGANISATION
Inadequate manning mix - Experience

7.1B

MONITORING
Audit in place - poor

7.3A

MONITORING
Inconsistent monitoring of personnel

Relocation of engineers from Site C1 to Site C2 without corresponding risk
assessment of potential impact. (Paras 13.79 – 13.83)
“…can only conclude that the methodology employed by the (external) assessment
team was flawed in that the team failed to identify significant deficiencies in the extent
to which ‘individual EAL management systems’ conformed to the guidelines.” (Para
13.37)
“The change in supervisor responsibilities…may have contributed by leaving
operators without properly structured supervision.” (Para 13.33)
no regular system state monitoring or personnel performance monitoring. (Para 13.88)
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Table A1: Incident E
Category
Reference

8.1B

HF Component
RISK ASSESSMENT
Lessons from past not learnt

8.2B

RISK ASSESSMENT
No update linked to change

Evidence
Paras 13.147-8 (p222) – failures to systematically report incidents and near-misses
meant lessons could not be learnt and actions taken “A pertinent example of such a
lost opportunity was the failure of operations personnel to report the cold temperature
incident which occurred on 28 August 1998.”
“Between 1992 and 1998, this (GP1 Demethaniser Transfer) system had been
substantially modified from the original design in a way which invalidated the limited
hazard identification studies undertaken in 1992 and 1997.” (Para 13.75)
“The relocation of engineers qualified as a permanent change to operating practices
requiring risk assessment and evaluation…without any such assessment ever taking
place.” (Para 13.82)
“…clearly intended to alter operating and supervisory practices at the plant and thus
required management of change risk assessment…no such assessment was carried
out.” (Para 13.85)
“The requirements for transfer of product from GP1 to GP2 had resulted in a system
override which would allow the operating temperature to fall below parameters for
normal operation of GP1.”

8.2D

9.1B

RISK ASSESSMENT

– The HAZOP study planned for GP1 never took place.” (Para 13.54)

No assessment / analysis of risk

“Not withstanding the high aims of OIMS, no formal hazard identification or structured
risk assessment of any kind took place in GP1 after 1994.” (Para 13.62)

EMERGENCY RESPONSE

the Supervisor was asking operators to set up ground monitors (water shields), if there
had been adequate provision for such an accident this would have been covered
(Para 4.27)

Inadequate procedures
9.1C

EMERGENCY RESPONSE
Inadequate offsite liaison

– there appears to have been some confusion over which plan was actually being
implemented. (Para 7.11)
Company did not contact the fire authority directly; the call came via the police (Para
7.12)
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Table A1: Incident E
Category
Reference

9.2A

HF Component
EMERGENCY RESPONSE
No regular practice/drills

Evidence
– Request by Supervisor to maximise output on TRC4 to minimise lean oil circulation
without any knowledge as to what this would do (Para 3.69)
the Chubb security personnel were reluctant to allow the CFA on-site to fight the fire
without signing-in! (Para 7.25)

9.2B

EMERGENCY RESPONSE
Implementation impracticable

there was no over-riding shut down system, operators had to go into the burning plant
and locate valves. Location was by memory as no plans existed. (Para 7.36)
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Table A1: Incident F
Category
Reference

1.1A

HF Component
DESIGN
Inadequate Operator Decision Information

1.2A

Evidence
‘the valves controlling the supply of gases were not clearly marked, and the valves for
the flammable gases were not physically separated from those for oxidants’ (prior to
the incident) Para 6 Accident Report

DESIGN

The Panel – Process Papers

Inadequate Decision Information

“Labelling of valves was not standard”
“Identical spindle valves for both inert and flammable gases”

1.2B

DESIGN

“Incompatible chemicals could be supplied to the panel”

Hazard assessment not linked to design

“Arrangement of the supply gases was poor – there was no visual distinction between
inert and flammable gases” The Panel – Process Papers
“the thread on the daughter cylinders was compatible with the flammable gases rather
than the inert gases” Para 6Accident Report
“Adapters, which were readily available, could be used to supply many different gases
live to the manifold at the same time (not something they were originally designed to
do” Para 5
‘there was no flow restrictor in the Oxygen argon free line as specified in The
Standard Gas Operating instructions The Panel – Process Papers

2.3A

TRAINING COMPETENCE
No Competence Assurance

2.4B

TRAINING DELIVERY
On-the-job training inadequate

‘It was decided to train the DP in filling in the type three area. It was not appreciated by
those in Morden who did not make the appropriate enquiries, that the DP did not have
the necessary competence not training in filling to begin training or working as a type
three fitter.” ‘Company F’ Explosion Paper
- ‘through the use of more than one supply hose and adapters there is evidence that it
was common practice to have a number of gases ‘live’ to the manifold on the panel at
the same time.’ Para 6 Accident Report

39

Table A1: Incident F
Category
Reference

2.4C

HF Component
TRAINING COMPETENCE
No Formal Training Programme

3.1D

PROCEDURES
No Operator Procedures

5.1A

ORGANISATION
Inadequate manning

5.1B

ORGANISATION
Inadequate manning mix-experience

7.3A

SUPERVISION
Inconsistent Monitoring of Personnel

8.2A

RISK ASSESSMENT
Poor Awareness of Hazards

Evidence
“The system of training at Morden was based on working with a more experienced
worker. There were no specific work instructions for the operation of panel 4 in the type
III filling area. Each operator devised their own system. This allowed bad practice to be
passed on until it became accepted as the norm.” The Training of Operators –Process
Paper
“there was no documented system of work for filling cylinders with flammable / oxidant
gas mixtures.” The Prescribed System of Work
“The number of supervisors had reduced in the type III filling area from 2 to 1 in 1996.
At the same time the number of trainees …. had increased and the number of
experienced workers dropped. With this resourcing effective supervision of trainees
would be difficult.” Supervision and Monitoring – Process Paper
A skills shortage in the type III filling area had resulted in inexperienced personnel
being left to work the panels The Training of Operators –Process Paper
“The supervisor and the existing type III operators worked nominal days but the new
recruits ….. maintained their shift times when they transferred (from type II filling area)
and there were therefore times when they were in the area not under direct
supervision.” Supervision and Monitoring – Process Paper
‘the manifold valves were known to leak and the potential for confusion and crosscontamination existed (prior to the incident) Para 6 Accident Report
Failure to recognise and /or guard against the potential for explosion. The Recipe
Process Papers
“Risk assessment based on accident rate, which ignored the high hazard, low
frequency events” . Company F’s Explosion Paper
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Table A1: Incident F
Category
Reference

8.2B

HF Component

Evidence

RISK ASSESSMENT

Failure to assess risk from changes to panel 4

No update linked to change

“Both flammable gases and oxidants were supplied to the panel and were available for
use at the same time.” The Panel – Process Papers
“More than one hose was being used as a supply hose”

8.2D

RISK ASSESSMENT
No Assessment / Analysis of Risk

‘it is imperative for safe filling of such mixtures to ensure that mixtures of flammable
gases and oxidants are not allowed to enter the flammable range’ Para 2 Accident
Report
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Table A1: Incident G
Category
Reference

3.1B

HF Component
PROCEDURES
Fails to cover aspects of abnormal operations

5.1C

ORGANISATION
Ill defined roles and responsibilities
(NB. it has been assumed that although the staff
were aware of the need to sound the alarm in such
circumstances the role had not been specifically
assigned to an individual)

6.2A

ATTITUDES AND BELIEFS
Poor safety leadership
(NB. it is assumed that as Mr. K. (Incident Controller)
did not take control of the situation other individuals
began to make decisions outside their remit)

6.2B

ATTITUDES AND BELIEFS
Poor safety communication

8.2A

HAZARD AWARENESS
No poor awareness of hazards

Evidence
“The material was spraying away from us and I didn’t think that I was doing anything
wrong by approaching the tank.” Witness 1 (p 2)
“…..the emergency should have been managed in accordance with section 2. This
defines a roles for me as Shift Operations Controller, as Works Incident Controller. I
didn’t carry out any of the tasks as defined…..” Witness 2 (p 4)
“My understanding of the procedures is that for any leak that is uncontrollable, the fire
alarm should be sounded. It wasn’t sounded on this occasion” Witness 2 (p 4)
“Mr K. was wearing an orange vest, this indicated to me that he was in charge of a
situation as Works Incident Controller. However, I thought that further assistance was
required to prevent the possibility of further injury. I didn’t discuss this with Mr. K.”
Witness 3 (p 2)
Mr. S. helped in removing Mr. P. from the bund and yet despite being aware that he
was semi-conscious as a result of the toxic fumes returned into the bund. Witness 4 (p
3)
“I was asked by the operator what had happened to the men and I said that they had
been overcome by chloro-foam fumes because this was the information given to me by
Mr. K.” Witness 3 (p 2)
“I never gave any thought to the fact that the casualties may have been contaminated
by the product” Witness 3 (p 2)
“I didn’t make mention in either of these calls to possible contamination of the
casualties” Witness 3 (p 3)
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Table A1: Incident G
Category
Reference

8.2C

HF Component

Evidence

HAZARD AWARENESS

“He (Mr. P.) asked me for my goggles and gloves” Witness 1 (p 3)

Poor provision or use of PPE

“ I was not wearing a BA or a chemical suit” Witness 5 (p 2)

(NB. it has been assumed that this failure has
occurred due to the unavailability of PPE as the
individual concerned was a trained First Aider and
should therefore have been aware of the need for
appropriate equipment)
9.1B

EMERGENCY PLANNING
Inadequate procedures

“the document does not make any mention of decontamination procedures of
casualties” Witness 3 (p 5)
attempting to treat contaminated personnel within the immediate vicinity rather than
removing to safe location or providing adequate BA equipment for all personnel
involved Witness 5 (p 2)
“I told (P. and Mr. C.) to get out. I didn’t wait to ensure that they got out of the bund. I
expected them to have the experience to get out since both had worked on site for a
considerable time.” Witness 4 (p 2)
NB. Mr. K. had assumed role as Incident Controller (see statement by Witness 3)

9.1C

EMERGENCY PLANNING
Inadequate offsite liaison

9.1D

EMERGENCY RESPONSE
No / inappropriate training

“ I didn’t have discussion with the paramedics and didn’t mention to anybody the
possibility of them being contaminated” Witness 2 (p 3)
“…it never occurred to me that their clothing needed to be taken off or that they should
be given an emergency shower.” Witness 4 (p 3)
“I didn’t attend the training session that the company held in the Hotel because I was
working” Witness 2 (p 4)
“I can remember attending an evening training session at the Village Hotel some time
ago. I can’t remember what the contents of this training involved” Witness 6 (p 5)
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Table A1: Incident G
Category
Reference

9.1E

HF Component
EMERGENCY RESPONSE
Poor onsite / offsite plans

9.2A

EMERGENCY RESPONSE
No regular practice / drills

Evidence
“There is no instruction in this emergency plan about what to do with regard to alarms
in the event of a spillage in a bund. …… there is no mention of wearing personal
protective equipment before attempting to stop product flow, even when the valves
could be quite close to the leak.” Witness 7 (p 6)
“I attended a training course at the Hotel. This consisted of a presentation and a
desktop simulation. The incident simulated a fire” Witness 7 (p 6)
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Table A2: Human Factors Topic/Issue Matrix
Ref.

Low-level Description

Company
A

B
í

1.1.A

Inadequate Operator Information

í

1.1.B

Workplace Environmental Limitations

í

1.2.A

Inadequate Decision Information

C

D

E

F

í

í

í

G

5

í
í

2
í

í

í

Total

2

í

1.2.B

Hazard Assessment not linked to Design

1.3.A

Alarm Handling Problem

1.3.B

Poor Provision/Consideration of Alarms

2.1.A

No TNA

2.1.B

Training Needs Oversight

2.1.C

Training Needs not Delivered

0

2.2.A

No Refresher Training

0

2.2.B

Incomplete Refresher Training

0

2.2.C

No Re-training linked to Change

2.3.A

No Competence Assurance

2.3.B

Inadequate Competence Assurance

2.4.A

Training Course Inadequate/Inappropriate

2.4.B

On-job Training Inadequate/Inappropriate

2.4.C

No Formal Training Programme

í
í

í

í

3

í

2

í

4
0

í

í

í

í

3

í

2
í

í

2

í

1
0

í

í

2

í

1

3.1.A

Fails to cover Aspects of Normal Operation

3.1.B

Fails to cover Aspects of Abnormal Operation

3.1.C

Fails to cover Aspects of Maintenance

3.1.D

Insufficient Operator Procedures

3.2.A

Implementation Difficult/Impractical

í

1

Organisation Difficult/Impractical

í

1

3.2.B

0
í
í

í

í

í

í

5
2

í
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í

1

Ref.

Low-level Description

Company
A

B

C

í

D

E

í

í

F

G

Total

3.2.C

Procedures not updated following Change

4.1.A

Ill-defined Channels of Communication

0

4.1.B

Excessive Hierarchy

0

4.1.C

Authoritarian/Submissive Culture

0

4.2.A

Limited Manning

4.2.B

Inadequate Change-over Information

4.3.A

Key Information retained by Senior Personnel

4.3.B

Poor Clarity in Transfer of Information

5.1.A

Inadequate Manning

5.1.B

Inadequate Manning Mix – Experience

í
í

3

í

1

í

2

í
í

2
í

2
0

í
í

í

1
í

5.1.C

Ill-defined Roles & Responsibilities

5.2.A

Shift Friction/Over Competitiveness

3
0

5.2.B

Excessive Hours – Fatigue/Stress

0

5.2.C

Crew Compatibility

5.3.A

No Written Records

5.3.B

Records not kept up-to-date

0

6.1.A

Endemic/Institutionalised Pressure

0

6.1.B

Transient Pressure

0

6.1.C

Supervisor Pressure e.g. Bonus

0

6.1.D

Peer Pressure e.g. Bonus

0

6.2.A

No/Poor Safety Leadership

6.2.B

Poor Safety Communication

6.2.C

Unresponsive to Complaints

6.2.D

Blame Culture

7.1.A

No Audit in Place

0
í

1

í

í

í

1

í

3
0

í

1
0
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Ref.

Low-level Description

Company
A

B

C

D

E

F

G

í

Total

7.1.B

Audit in Place – Poor

1

7.1.C

Audit in Place – Not carried out

7.2.A

No/Sporadic Inspection

7.2.B

Actions not carried out

7.2.C

No Transfer of Knowledge across Departments

7.3.A

Inconsistent Monitoring of Personnel

7.3.B

Fails to Feedback on Performance

0

8.1.A

Fails to Identify Root Causes

0

8.1.B

Lessons from past not learnt

8.2.A

No/Poor Awareness of Hazards

8.2.B

No update linked to Change

8.2.C

Poor Provision or use of PPE, Safeguards etc.

8.2.D

No Assessment/Analysis of Risk

9.1.A

Inappropriate Control of Hazards

í

9.1.B

Inadequate Procedures

í

9.1.C

No Off-site Liaison

í

9.1.D

No/Inappropriate Training

9.1.E

Poor On-site/Off-site Plans

9.2.A

No Regular Practice/Drills

9.2.B

Implementation Impractical

0
í

1
0
0
í

í
í

í

í

í

í

í

í

í
í

í

í

2

3
í

3
í

í

í

í

2
í
í

í
í
í
í
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3
3

í

í

4

í

3

í

3

í

2

í

2

í

3
1

APPENDIX B
Alternative Scoring Proformas

Five alternative scoring proformas were developed for consideration (as shown below). After
discussion with the HSE Project Officer, Option 1 was selected as the best choice for clarity
of the scoring process and ease of use.
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Scoring Proforma Option 1
ASSESSMENT PRINCIPLE STATEMENT #1:

THERE IS A SYSTEMATIC APPROACH TO ACCIDENT INVESTIGATION
Management / System Questions:
Reasonable System
Is there a company procedure that describes
how to investigate accidents?
The system
is considered
to be 'Less
than Adequate'

Some
boxes
have NOT
ticked

Is the procedure consistently applied to all
plants, processes and sites?

SCORE 1

Is there a criteria or process to determine
the appropriate scale and extent of an
accident investigation?

The system
is considered
to be 'Reasonable'

ALL the boxes have been ticked
Good System

SCORE 2
Some boxes
have NOT
been ticked

Does the company regularly examine near
miss information?

ALL the
boxes have
been ticked

The system
is considered
to be 'Good'
SCORE 3

Evidential / Operator Questions:
Only for Systems considered to be 'Reasonable' or 'Good'

Are witnesses routinely consulted during
accident investigations?

Some
boxes
have NOT
ticked

Are operational staff familiar with how to
report an accident?

Do operators know when to use the reporting
procedures?

ALL the
boxes have
been ticked

Is near-miss reporting encouraged?

The system
is considered
to be 'Not Fully Used'
SCORE +0

The system
is considered
to be 'Used'
SCORE +2

SCORE:
Management plus Evidential / Operator

50

Scoring Proforma Option 2

Management/System Questions:

4/8
Have all the
'Reasonable' boxes
been ticked?

Is there a company procedure
that describes how to
investigate accidents?
Reasonable

Is the procedure consistently
applied to all plants, processes
and sites?

The System is
considered to be
less than adequate
SCORE 1

Yes

Good

Is there a criteria or process to
determine the appropriate scale
and extent of an accident
investigation?

Have all
the 'Good' boxes
been ticked?

Does the company regularly
examine near-miss information?

No

Evidential/Operator Questions:

No

ò

Yes

No
The System is
considered to be
'Good but not fully
used'
SCORE 3

Have all the
'Evidential /
Operator' boxes
been ticked?

Are witnesses routinely consulted
during accident investigations?

The System is
considered to be
'Reasonable and
fully used'
SCORE 4

Yes

Are operational staff familiar with how
to report an accident?

The System is
considered to be
'Reasonable but not
fully used'
SCORE 2

No

Have all the
'Evidential /
Operator' boxes
been ticked?

Do operators know when to use the
reporting procedures?

Yes

Is near-miss reporting encouraged?

ò
SCORE:
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The System is
considered to be
'Good and fully
used'
SCORE 5

Scoring Proforma Option 3

4 or 8

Management/System Questions:

Is there a company procedure that describes how to
investigate accidents?
Reasonable

Is the procedure consistently applied to all plants,
processes and sites?

Is there a criteria or process to determine the
appropriate scale and extent of an accident
investigation?

Good

Does the company regularly examine near-miss
information?

ò

Evidential/Operator Questions:

Are witnesses routinely consulted during accident
investigations?

Are operational staff familiar with how to report an accident?

Do operators know when to use the reporting procedures?

Is near-miss reporting encouraged?

ò
SCORE:
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Scoring Proforma Option 4

4 or 8

Management/System Questions:

Scoring

Reasonable
Good

Is there a company procedure that describes
how to investigate accidents?

-

4

4

Is the procedure consistently applied to all
plants, processes and sites?

-

4

4

Is there a criteria or process to determine the
appropriate scale and extent of an accident
investigation?

-

4

4

Does the company regularly examine near-miss
information?

-

8

4

ò

Evidential/Operator Questions:

ò ò

ò

Are witnesses routinely consulted during accident
investigations?

-

-

4

-

4

Are operational staff familiar with how to report an
accident?

-

-

4

-

4

Do operators know when to use the reporting
procedures?

-

-

4

-

4

Is near-miss reporting encouraged?

-

-

4

-

4

ò

ò ò ò ò ò
1

SCORE:

53

2

4

3

5

Scoring Proforma Option 5
Management/System Questions:

M1

Is there a company procedure that
describes how to investigate accidents?

M2

Is the procedure consistently applied to all
plants, processes and sites?

M3

Is there a criteria or process to determine
the appropriate scale and extent of an
accident investigation?

M4

Does the company regularly examine nearmiss information?

Evidential/Operator Questions:

EV1

Are witnesses routinely consulted during
accident investigations?

EV2

Are operational staff familiar with how to
report an accident?

EV3

Do operators know when to use the
reporting procedures?

EV4

Is near-miss reporting encouraged?

Less Than
Adequate

Reasonable

Good

ò

ò

ò

No

Yes

No

ò
SCORE:

1
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Yes

No

ò
1

2

Yes

ò
4

3

5

APPENDIX C
Questionnaire
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Please indicate your company’s current position by placing a tick in the first column against those items that have already been achieved. Place a tick in
the second column against any items, which you are in the process of implementing. Please tick in the ‘Priority Listing’ column the two assessment
principles for each issue that you consider of greatest importance.
Currently in
Place/
Achieved

AVAILABILITY OF INFORMATION: ASSESSMENT PRINCIPLE STATEMENTS
Information is easily accessible and understandable
There is a process in place to ensure that changes and modifications to the operation of the plant do not
adversely affect the quality of information available
Findings from accident/ incident reviews and emergency exercises are used to improve information needs
provision
There is a system in place for relaying current operational information/status

COMMUNICATION: ASSESSMENT PRINCIPLE STATEMENTS
There is a process to identify the communications requirements for the safe operation of plant
Communication routes are clearly defined
The roles and responsibilities for emergency response have been effectively communicated

Please indicate below any additional issues that you would have expected to have appeared in the above list.
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Working
Towards

Priority
Listing

APPENDIX D
Human Factors Guidelines
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Preface to Guidelines
It is not clear how the Guidelines would best be presented for operational use in terms of
whether each would constitute a stand alone document or whether they would form individual
sections of a single document. In either case it is suggested that the actual guideline
documents each begin with an introduction to the approach (such as that presented in Section
6.2 above).
The Guidance is presented below as five successive sections.
If scoring is to be used then the scoring sheet given as Option 1 in Appendix B (also as Figure
5 in the main text) would need to be created for each Assessment Principle to be addressed.
The guidance was developed and worded for use by both inspectors and duty holders.
Five sets of guidance are presented below covering the following topics:
¨
¨
¨
¨
¨

Procedures
Availability of Information
Communications
Emergency Planning
Accident Investigation

On some occasions the same point is made across two or more of the guidance topics, this is
intentional as the issue raised will be relevant on each topic. This repetition is important as
cross referencing would not be appropriate for situations where the topic sets are used
independently.
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Procedures
Assessment Principle Statements

#1

There is a systematic approach to determine which safety critical
operations/tasks need written procedures
Procedures tend to emerge “as and when needed” however such an approach (while
practical) does have limitations. Firstly, there is no confidence that such an approach
will capture all operations where procedures are necessary (or would be beneficial).
Secondly, the possibility exists that new procedures may replace old ones without the
latter being withdrawn or they may reside alongside others where conflicts and
contradictions exist. A systematic and deliberate approach to the identification of a
need for new procedures allied with a cross-checking process against existing
procedures is therefore essential.
COMMENT: This topic is concerned with the process of accident investigation and not
simply accident reporting.

#2

There is a systematic approach to ensuring the appropriateness of
procedures
Writing good, effective and reliable procedures is a difficult and, potentially, time
consuming task. It is essential therefore that the procedures are appropriate to the
operation being controlled and that unnecessary procedures are excluded as early as
possible.
COMMENT: An organisation which recognises the need to train selected staff in some
form (appropriate to their needs) of accident investigation rather than establishing
investigations on an ad hoc basis is a good reflection of their recognition of the
importance of safety generally.
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Procedures
Assessment Principle Statements (continued)
#3

There is a comprehensive system to ensure the systematic use of
procedures
Procedures, almost by definition, can appear to operators to be cumbersome, time
consuming and “teaching-grandmother-to-suck-eggs”. It is essential therefore to
systematically monitor the routine use of procedural controls if their contribution to
safety assurance is to be ensured.
COMMENT: Many accident investigations tend to stop once they’ve found a cause (or
something that can be seen as such). Such investigations may also tend to be blame
focused. By way of contrast investigations that cover a broad spectrum and continue to
delve until they feel that they have reached the underlying management system causes
tend to reflect a positive and systematic approach to safety and also a more positive
safety culture. Comprehensive approaches to accident investigation encompass
therefore, both breadth and depth.

#4

Procedures are an integral part of the Change Management Process
Not only is it necessary to ensure that all plant/equipment/system changes are reviewed
in terms of the possible need for new procedures but it is essential that any new
procedures are reviewed against the existing ones to minimise conflicts and
contradictions.
COMMENT: The primary purpose of an accident investigation is to identify what
happened and why it happened in order to reduce the likelihood of the same (or
similar) events happening again. In this sense the action plan arising and its effective
implementation are, in a sense, more important than the accident report. This is rarely
easily evidenced for it is much more common to see documented (and retained)
investigation reports than to see documented (and retained) action plans.
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There is a systematic approach to
operations/tasks need written procedures

determine

which

safety

critical

Procedures tend to emerge “as and when needed” however such an approach (while
practical) does have limitations. Firstly, there is no confidence that such an approach will
capture all operations where procedures are necessary (or would be beneficial). Secondly,
the possibility exists that new procedures may replace old ones without the latter being
withdrawn or they may reside alongside others where conflicts and contradictions exist. A
systematic and deliberate approach to the identification of a need for new procedures allied
with a cross-checking process against existing procedures is therefore essential.

Management/System Questions

M1

Is there a process to identify safety critical tasks?
It is impossible to create a reliable process for the identification and development of a
rational suite of procedures without a systematic process for the identification of
safety critical tasks.
While this should be routine at most major hazard sites (as it is mandated under
regulation) it is not always seen as a dynamic requirement needing regular review
linked into the plant design and modification process.

M2

Is there a process to manage hazards not controlled by engineering
measures?
While engineering risk control should always be preferable to reliance on procedural
measures, such approaches are not always feasible or practical. In addition,
situations can arise where engineering controls need the support of procedures (for
example, covering what to do in the event of, say, an automatic shut-off).
In such circumstances it is desirable to have a process which systematically seeks
the best available, alternative, risk control measures rather than simply assuming
such circumstances will be addressed.

M3

Is there a process to manage infrequent tasks (e.g. non-normal shutdowns)?
Infrequent events can be particularly safety sensitive given the operators’ unfamiliarity
with the operation. It is essential therefore that there is a formal process to identifying
such events and to document the appropriate actions in a suitable procedure (and to
train the relevant staff).

M4

Are all procedures organised and structured within the Safety
Management System?
Using the SMS or (similar) as a “home” for all the safety related procedures provides
a good basis on which to ensure that they are cross-checked and, if necessary,
cross-referenced. It also provides a single source which encourages people to crosscheck when new procedures are developed to ensure that existing ones are, where
necessary, removed.

M5

Is the systematic approach reviewed on a regular basis?
As mentioned above it is the nature of the process industries that the suite of
procedures in place on a plant will change. While the provisions suggested above will
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There is a systematic approach to determine which safety critical operations/tasks need written procedures

Assessment Principle Statement:

There is a systematic approach to
operations/tasks need written procedures

determine

which

safety

critical

Procedures tend to emerge “as and when needed” however such an approach (while
practical) does have limitations. Firstly, there is no confidence that such an approach will
capture all operations where procedures are necessary (or would be beneficial). Secondly,
the possibility exists that new procedures may replace old ones without the latter being
withdrawn or they may reside alongside others where conflicts and contradictions exist. A
systematic and deliberate approach to the identification of a need for new procedures allied
with a cross-checking process against existing procedures is therefore essential.
help ensure that the total suite of procedures will remain rational as new ones are
identified, it is prudent to implement a regular review to ensure that no potential
problems (e.g. conflicting requirements from two or more procedures) have been
overlooked. If the procedures are specifically tied into the SMS then this review can
be a specific aspect of the overall SMS review which is mandated under current
regulation.

M6

Is there a procedural control in place where more than one person or
location is involved in a task or influenced by the action (e.g. isolation
procedures)?
Clear procedures are essential in circumstances where the actions of one individual
are contingent on others (who are remote) and/or where the actions of one individual
could have significant safety implications for other staff. Such issues arise
particularly, but not exclusively, in maintenance tasks. In these circumstances,
procedures which govern the action taken and address, in particular, the
communication requirements between parties, are essential for safe operation.
Equally essential is that all those affected (or likely to be so) should be party to any
training provided.
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Assessment Principle Statement:

There is a systematic approach to
operations/tasks need written procedures

determine

which

safety

critical

Procedures tend to emerge “as and when needed” however such an approach (while
practical) does have limitations. Firstly, there is no confidence that such an approach will
capture all operations where procedures are necessary (or would be beneficial). Secondly,
the possibility exists that new procedures may replace old ones without the latter being
withdrawn or they may reside alongside others where conflicts and contradictions exist. A
systematic and deliberate approach to the identification of a need for new procedures allied
with a cross-checking process against existing procedures is therefore essential.

Evidential/Operator Questions

EV1

There is evidence that safety critical tasks are identified and
documented?
The most easily obtained confirmation that an appropriate suite of issues which may
require procedural controls has been considered is that the safety critical tasks have
been identified and reviewed.
While such evidence in itself is no guarantee that the process has been carried
through to the delivery of a comprehensive set of procedures, it is a vital starting point
without which it is doubtful that an adequate procedure set can be developed.

EV 2. Are both routine and infrequent tasks covered in the training provision?
If any issues have been overlooked simply because they are routine (and therefore
staff “know what to do”) or simply because they are infrequent (and therefore “there is
no point in making a meal of it because it will just be forgotten”) is a recipe for failure.
If the actions taken, the action sequence or the behaviour of staff is critical to the safe
outcome of a task then a formal procedure must be considered.
If this is not evident, then problems are likely to emerge at some point.

EV3

There is an audit trail documenting the review process
It should be possible to identify specific information sources which document the
effectiveness of the procedure review process. In large or complex high hazard
operations, relying on memory to ensure such actions are taken is not acceptable.
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Assessment Principle Statement:

Assessment Principle Statement:

There is a systematic approach to ensuring the appropriateness of procedures

Management/System Questions

M1

Is there a process to ensure that procedures are practical and up-todate?
It should be accepted good practice that the operators (or maintenance staff) who will
be required to use procedures will have been involved in their development and/or
given the opportunity to test their practicality before they are enshrined as mandatory
requirements.

M2

Are procedures systematically examined to ensure that they do not
operate in conflict with each other?
Conflicting requirements across two or more procedures will create confusion and
uncertainty which will usually result in operators adopting one or other to create their
own “consistency”. Such circumstances are likely to increase risk as, by definition, if
the procedures are inconsistent, they are different which may mean that particular
safeguards covered by one are omitted in the other, the sequence of required actions
may be marginally different etc.
The only way this problem can be reliably avoided is if it is a specific check when new
procedures are considered/introduced and as a part of a regular review of the full
suite of procedures.

M3

Is there a structure in place to ensure that procedures dealing with
common issues are addressed in a similar way?
Many tasks/operations will involve what are, essentially, the same actions (or action
sequence) as part of the procedure. Isolation action sequences can, for example, be
common across a wide range of plant/equipment items and/or systems. Where ever
such (genuinely) generic actions (action sequences) apply, it is enormously valuable
if the same process is applied in each case.

M4

Is there an approvals process for operating procedures?
There should be a formal signing-off process for the introduction of new procedures
encompassing, at least, all the considerations raised in these guidelines.
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Writing good, effective and reliable procedures is a difficult and, potentially, time consuming
task. It is essential therefore that the procedures are appropriate to the operation being
controlled and that unnecessary procedures are excluded as early as possible.

Assessment Principle Statement:

There is a systematic approach to ensuring the appropriateness of procedures

Evidential/Operator Questions

EV1

Is there evidence that staff are involved in the writing / review of
procedures?
Many of the problems which arise with procedures do so because they have been
written by some one who may well know the engineering/technology involved but is
not involved with the actual day-to-day operation. Assumptions which may seem
sensible and reasonable to the author may be far from the case in day-to-day reality.
All of this can be avoided by the involvement of operators in the procedure
development. Any evidence of operators involved in the drafting of procedures, or of
a specific testing exercise before implementation will be good indicators of a sound
approach to developing procedures which is clearly used.

EV2

Is there evidence that staff are encouraged to identify inadequate
procedures?
Most operators will be aware of problems/limitations/irritations in the procedures they
use; despite this, all too often, their feedback is neither offered or solicited.
Evidence of both the willingness to seek feedback from front-line staff and to act on
the information received is a good indication of an approach to the use of procedures
which is cognisant of the difficulties of getting practical value from the procedures in
place (rather than just being able to say that they exist).

EV3

Do staff consider that procedures are both practical and
understandable?
Where staff raise genuine “complaints” about the difficulties of compliance with the
procedures in terms of ease of use etc., this is a reliable indication that the process of
ensuring that procedures are appropriate, practical, and understood is less than
adequate and, as a result, it is likely that they are providing lower levels of risk control
than is assumed to be the case.
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Writing good, effective and reliable procedures is a difficult and, potentially, time consuming
task. It is essential therefore that the procedures are appropriate to the operation being
controlled and that unnecessary procedures are excluded as early as possible.

Assessment Principle Statement:

There is a comprehensive system to ensure the systematic use of procedures

Management/System Questions

M1

Are procedures for contractors reviewed and authorised?
If contractors are to use their own procedures whilst on plant has there been a
deliberate review of their validity and effectiveness in relation to the specific
circumstances pertaining on the plant.
Are contractor’s staff “competence-assured” in relation to the procedures to be used,
including awareness of the specific risks pertaining on site? Simply being a qualified
and experienced welder does not necessarily equip someone for dealing with specific
hazards to which they may never have been exposed before.

M2

Are procedures applied consistently across site/plant?
Unless there are specific, local reasons (due to, for example, unique hazards/risks),
procedures should be consistent where ever they may be relevant. This is particularly
important for “itinerant” staff such as maintenance crews who may operate across the
whole site. This is also a counter-point to allowing contractors to operate under their
own procedures.

M3

Does competency assessment include consideration of the
understanding of procedures?
Most competency standards relate to job performance skills and requirements with
safety competence requirements all too frequently over looked or not considered as
systematically. It is particularly important that procedure knowledge is considered as
an integral part of competency assessment especially for those operating or
maintaining safety critical equipment. As above this requirement applies equally to
contractor staff as it does to directly employed staff.

M4

Is compliance with procedures incorporated in safety audits etc.?
Compliance with procedures should be an integral part of any safety auditing
process, encompassing all aspects of the procedural requirements (not just PPE or
other easily observed aspects). Any non-compliance should be thoroughly examined
to identify the reason, rather than just assuming it is a failing on the part of the
operator.
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There is a comprehensive system to ensure the systematic use of procedures

Procedures, almost by definition, can appear to operators to be cumbersome, time consuming
and “teaching-grandmother-to-suck-eggs”. It is essential therefore to systematically monitor
the routine use of procedural controls if their contribution to safety assurance is to be
ensured.

Assessment Principle Statement:

There is a comprehensive system to ensure the systematic use of procedures

Evidential/Operator Questions

EV1

Is there evidence from training records or discussion with operators
that refresher training is undertaken at reasonable intervals?
Procedures, which are often viewed as a cumbersome, time-consuming irritant can
become (with the best of intentions) watered-down by custom and practice (“It’s not
strictly the right way but its much easier and nearly the same”). To avoid this, it is
essential, not only to supervise and monitor carefully but also to provide refresher
training which includes, in particular, the reasons for the procedure as well as the
requirements.

EV2

Are staff familiar with the procedures relevant to their job(s)?
No matter how good the procedures are on paper, they only have safety value if they
are fully understood and routinely used. It is therefore essential to check that
operators are fully conversant with those procedures which apply to them.

EV3

No evidence of inconsistency in procedures across sites / plant was
indicated in discussions with staff?
As mentioned in M2 above, inconsistencies in the use of procedures across a site
can have particularly significant implications for safety, it is essential therefore to
check with operators that what is claimed in theory operates in reality. Of particular
importance is the continued use, on the “shop-floor”, of superseded procedures even
though action may have been taken to ensure staff have been notified of the change .

EV4

There is evidence that contractors are aware of the procedures they
should be using?
This is particularly important where a decision has been made that contractors will
use the site procedures given that all their experience and therefore, natural
inclinations, will be to use those that are familiar to them.
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There is a comprehensive system to ensure the systematic use of procedures

Procedures, almost by definition, can appear to operators to be cumbersome, time consuming
and “teaching-grandmother-to-suck-eggs”. It is essential therefore to systematically monitor
the routine use of procedural controls if their contribution to safety assurance is to be
ensured.

Assessment Principle Statement:

Procedures are an integral part of the Change Management Process
Not only is it necessary to ensure that all plant/equipment/system changes are reviewed in
terms of the possible need for new procedures but it is essential that any new procedures are
reviewed against the existing ones to minimise conflicts and contradictions

M1

Is there a process to update procedures when necessary?
It is essential that a process exists to call up a procedure review in the light of the
introduction of, or changes to, any plant/equipment/systems which could impact on
safety standards (whether in terms of risks to staff or the overall plant safety).

M2

Is there a process to ensure that relevant procedural controls are
reviewed following an incident or audit non-compliance?
Investigations into procedural violations should not simply assume that the operator
was at fault. While this may be true on some occasions, there are many others which
suggest that the procedure itself was at fault. It may be unreasonably unwieldy, even
impractical, it may assume that all necessary equipment for the task is readily
available. Alternatively it may be that breaches have been ignored in order, for
example, not to slow the process, that the training was less than adequate, or that
two or more procedures conflict in some of their requirements, etc.
Any identified non-compliance with procedures must investigate the reason behind
the event. Failure to do so could, potentially leave the root cause in place (resulting in
repeat events) and/or damage safety culture. The latter could occur if the operators
recognise that the problem is with the procedure itself (rather than their use of it) but
that the real problem is avoided.

M3

Is there a process to ensure that new plant and / or systems are not
brought on stream before associated procedures have been tested?
Even if standard practice has ensured that all the required procedures for new
plant/systems etc. have been written before commissioning, this, in itself, is not
sufficient; new procedures should be tested out by those who will be expected to use
them to ensure that they are sensible for every-day use.

68

Procedures are an integral part of the Change Management Process

Management/System Questions

Assessment Principle Statement:

Procedures are an integral part of the Change Management Process
Not only is it necessary to ensure that all plant/equipment/system changes are reviewed in
terms of the possible need for new procedures but it is essential that any new procedures are
reviewed against the existing ones to minimise conflicts and contradictions

EV1

Is there evidence that out-of-date procedures are removed from use?
Documentary evidence (in the form of a log of current status of procedures) is “ideal”.
However it is also useful to check whether operators realise that some of the
procedures they have been using are now out of commission.

EV2

Is there evidence of a process, which co-ordinates plant / system
changes with the identification of appropriate procedures and the
provision of the necessary training?
Documentary evidence of the identification and implementation of the introduction of
new procedures should be supplemented by either entries in the training log (or
similar) indicating the necessary training has been undertaken or information from
operators to the same effect.
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Evidential/Operator Questions

Availability of Information
Assessment Principle Statements
#1

Information is easily accessible and understandable
No decision is reliably better than the information on which it is based. It follows
therefore that all the required information should be available, in an appropriate form,
whenever it is needed. This relates to both operational and maintenance related
information (especially, in the latter case, if there is need for process or service
isolations). Equally, not only should it be readily available but also in a form which is
easily understood and which aids forward thinking (e.g. the monitoring of trends).
COMMENT: This topic is concerned with the process of accident investigation and not
simply accident reporting.

#2

There is a process in place to ensure that changes and modifications to
the operation of the plant do not adversely affect the quality of
information available
Chemical plants are dynamic places with adjustments to and improvements on
equipment and systems commonplace. Unless the availability and quality of
information needed by and presented to the operator is actively considered during such
changes, a potential for error and, thereby, reduced safety may be, inadvertently,
introduced.
COMMENT: An organisation which recognises the need to train selected staff in some
form (appropriate to their needs) of accident investigation rather than establishing
investigations on an ad hoc basis is a good reflection of their recognition of the
importance of safety generally.
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Availability of Information
Assessment Principle Statements (continued)
#3

Findings from accident/incident reviews and emergency exercises are
used to improve information needs provision
Inadequate information (in terms of either amount, content, presentation or timing) is a
common contributory factor to accidents. If such issues are identified in accident,
incident and/or near miss investigations, it is essential that remedial action is taken if
repeat events are to be avoided. It is important not only to make the changes to the
equipment/systems where the event occurred but also on all others where there could
be a common cause failure potential.
COMMENT: Many accident investigations tend to stop once they’ve found a cause (or
something that can be seen as such). Such investigations may also tend to be blame
focused. By way of contrast investigations that cover a broad spectrum and continue to
delve until they feel that they have reached the underlying management system causes
tend to reflect a positive and systematic approach to safety and also a more positive
safety culture. Comprehensive approaches to accident investigation encompass
therefore, both breadth and depth.

#4

There is a system
information/status

in

place

for

relaying

current

operational

A clear and comprehensive picture of the current operational status is essential for
safety, particularly so in terms of shift change-over and in relation to maintenance
operations.
COMMENT: The primary purpose of an accident investigation is to identify what
happened and why it happened in order to reduce the likelihood of the same (or
similar) events happening again. In this sense the action plan arising and its effective
implementation are, in a sense, more important than the accident report. This is rarely
easily evidenced for it is much more common to see documented (and retained)
investigation reports than to see documented (and retained) action plans.
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Assessment Principle Statement:

Information is easily accessible and understandable
No decision is reliably better than the information on which it is based. It follows therefore that
all the required information should be available, in an appropriate form, whenever it is
needed. This relates to both operational and maintenance related information (especially, in
the latter case, if there is need for process or service isolations). Equally, not only should it be
readily available but also in a form which is easily understood.

Management/System Questions

Is all information provided when and where needed?
Ideally, the information systems should have been based on a Task Analysis and
information needs requirements study, in order to relate all sources of information to
the tasks which they support. Where it is not feasible (or advisable) to have all the
required information for a particular decision on, say, the same screen of the SCADA
system, easy and easily understood navigation through the screens is essential.
It is essential that the task analysis (or other means used to establish the information
requirements) is comprehensive and covers the need for trend information as well as
current state information. Equally it is important to identify not only what alarms are
needed but when they are needed and what (if any) supporting information is
required to understand the nature of the alarm and any subsequent action.
It is also important to carefully consider the suite of alarms presented to ensure that
operators will not be overwhelmed by a flood of alarms or by alarms which have no
direct meaning for him. A common problem in this context is the temptation, with “offthe-shelf” systems to fully utilise the alarm handling capacity of the system simply
because the capacity is there.
The ease by which information is available is equally important to maintenance
operations especially as these are often undertaken in remote positions and
frequently in “lone-worker” circumstances. A particularly common fault is where the
information cannot be seen from the maintenance access point (e.g. pressure or level
indicators not visible from an isolation valve etc.).
One issue which is frequently overlooked given that plant systems and processes
tend to evolve rather than be fundamentally re-designed on each occasion is that of
consistency of information presentation. There are few single issues more likely to
engender human error than inconsistency in the way information is presented to an
operator.

M2

Are operators encouraged to report any concerns they may have about
the nature or quality of the information provided?
Operators are the best judges of their required information, often much better than the
software or C&I engineer who designed the information system. A particularly
common problem is information presented to an accuracy which is beyond the
operator’s needs (simply because a sensor is capable of decimal point accuracy,
does not dictate its use – for example % full may be more user-friendly that the exact
number of litres). An equally common problem is unnecessary “alarms” – simply
because the computer is capable of handling 50 alarms does not mean that they all
have to be used.
Operators should be encouraged to report problems/limitations in the information
provided and, especially where new systems/processes are being
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M1

Assessment Principle Statement:

Information is easily accessible and understandable
No decision is reliably better than the information on which it is based. It follows therefore that
all the required information should be available, in an appropriate form, whenever it is
needed. This relates to both operational and maintenance related information (especially, in
the latter case, if there is need for process or service isolations). Equally, not only should it be
readily available but also in a form which is easily understood.
designed/implemented, it is essential to involve the operators before the
design/installation is completed.

Does operator training encompass the development of an
understanding of the process?
An understanding of the process (though not necessarily the chemistry) is essential
for both safety and performance efficiency. Without such an understanding, the ability
to spot potentially adverse trends will diminish as will the ability to react to them in a
correct and timely manner. Equally, the ability for positive and “creative” action in
unexpected or unforeseen circumstances will be considerably reduced without an
understanding of the process system. The same requirement is true for maintenance
operations and, in particular, for safe isolation and the awareness that action at one
point could create adverse circumstances elsewhere (if, for example, the action overruns a particular time period).
Without an understanding of the system, operators will be forced to act in an
essentially mechanistic way, following a pre-determined set of rules and procedures;
a circumstance which is well known to be prone to increased error probability.

M4

Are Human Factors aspects of information presentation incorporated in
the design and procurement specifications for information systems?
If the Human Factors/Ergonomics considerations for good information presentation
have been included early in the design process there can be considerable difficulties
in retro-fitting improvements. It may not be possible, after installation, to easily
change font, font size, colour coding conventions or mimic symbols on process
control computer systems. This may be a problem in its own right (e.g. reduced
legibility) or it may create a problem through incompatibility with other
systems/conventions used on the plant (e.g. colour coding).
Equally, the design and layout of the control room cannot be easily altered, once built
and commissioned; there can be great problems if you discover, after the event, that
the operator (literally) needs eyes in the back of his head, or he/she can not see the
screens for direct or reflected sunlight, etc.
As mentioned under M1 above there are a number of potential problems when using
“off-the-shelf” systems and it is essential that their capability/functionality should be
considered against the information needs requirements as well as any technical
concerns re performance/reliability etc.
The designers and suppliers of such equipment have a duty to ensure safety is
considered during their design (under Section 6 of the Health and Safety at Work etc.
Act 1974) and should be made to justify their designs (or the equipment they are
supplying).
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M3

Assessment Principle Statement:

Information is easily accessible and understandable
No decision is reliably better than the information on which it is based. It follows therefore that
all the required information should be available, in an appropriate form, whenever it is
needed. This relates to both operational and maintenance related information (especially, in
the latter case, if there is need for process or service isolations). Equally, not only should it be
readily available but also in a form which is easily understood.

Evidential/Operator Questions

Have the operators experienced difficulties controlling the plant?
If the operators have had any difficulties in controlling the plant, have these been a
function (in whole or in part) of limitations in the information available to them or in the
form which it is presented. If so, have they raised their concerns? If so, has any
action been taken to remedy the problem or valid reasons given for not doing so?
These latter questions act as a check on whether the systems/procedures (if any)
mentioned in response to M2 (above) actually work in reality as well as they appear
on paper.

EV2

Is there evidence that information needed by the operator is readily to
hand?
Smooth operation without the operator looking (or moving) frantically around the
control room is a good indication that all he needs is “to-hand”.
Good indications of limitations in information availability are hand written “post-it”
notes stuck to the screens or desks as aide memoirs, operators regularly moving
elsewhere in the control room and/or outside. Operators regularly asking each other
for information is also a good indicator, as it often shows that the information required
is not available on the screen being used (or even from their terminal).

EV3

Is the information presented in a way that ensures legibility from all
operating positions?
If information is needed which is not readily available from the operators normal
working position, have appropriate steps been taken to ensure its visibility (i.e. within
the line of sight) and legibility (i.e. large enough to allow for increased viewing
distance), etc.

EV4

Operators have no reservations about the availability of information?
Operators are notoriously “picky” so if they have no reservations about the amount or
nature of the information available to them, it is a good indication that any potential
concerns about information availability are likely to be unfounded.
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EV1

There is a process in place to ensure that changes and modifications to the
operation of the plant do not adversely affect the quality of information
available
Chemical plants are dynamic places with adjustments to and improvements on equipment
and systems commonplace. Unless the availability and quality of information needed by and
presented to the operator is actively considered during such changes, a potential for error
and, thereby, reduced safety may be, inadvertently, introduced.

Management/System Questions

M1

Is there a formal design and modification review process conducted?
A formal design review process (which preferably includes the operators) will provide
the basis for ensuring that any changes to equipment and/or systems do not reduce
the information available or introduce confusions/incompatibilities.
Where such a review identifies differences in the amount, nature and/or presentation
of the information this should be used to highlight a training need which can then be
formally signed-off as addressed (even if the training is little more than
familiarisation).

M2

Is the review process triggered by changes in plant, processes and/or
equipment?
Design review processes should not be left to chance based on ad hoc arrangements
or the memory/whim of a particular individual. There should be a formal requirement
triggered by the design initiation or procurement process.

M3

Does the change process address consistency of information between
old and new technology?
While new equipment/systems may, genuinely, offer improvements it is all too easy to
overlook the fact that learning to use the new technology involves a process of both
“un-learning” the old as well as learning the new. Inconsistencies in the way
information is derived, configured and/or presented will all add difficulties to the ease
of transition.
It should be remembered that these problems are just as real with paper based
procedures (e.g. Permit to Work Systems) as they are with complex plant.

M4

Does the change process involve the consultation of the operators?
If the new equipment/system is purchased as an existing product, or if it designed
externally, it is unlikely that the suppliers/designers will be fully aware of the current
equivalents. While those responsible for the design/procurement specifications and
supplier liaison will be better informed, even they will be much less able to identify
potential difficulties than the current operators. It is essential therefore if oversights
leading to changes to the information provided are to be avoided, that the operators
are consulted as early in the design/procurement process as possible.
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Assessment Principle Statement:

There is a process in place to ensure that changes and modifications to the
operation of the plant do not adversely affect the quality of information
available
Chemical plants are dynamic places with adjustments to and improvements on equipment
and systems commonplace. Unless the availability and quality of information needed by and
presented to the operator is actively considered during such changes, a potential for error
and, thereby, reduced safety may be, inadvertently, introduced.

Evidential/Operator Questions

EV1

Is there formal design and modification documentation?
Is there documented evidence that a design review process is undertaken? Does this
include a log of issues raised and a formal sign-off of their completion?
While the lack of formal documentation does not necessarily indicate that the issues
are not systematically and correctly addressed, it is a good indication that a
systematic and routinely used process does exist.

EV2

Do operators recall additional information being provided as a result of
changes being made?
Fully documented and signed-off audit trails do not however always guarantee that
the result of the actions always finds its way to the “sharp-end”. Operator knowledge
of tangible examples of information changes being identified and where necessary
passed-on, is the best check on the fact that the system is actively used.

EV3

Do operators recall changes being made as a result of information
limitations raised by them?
Few organisations deliberately ignore feedback on the safety and/or efficiency of their
systems/equipment, however the vigour with which such “advice” is acted upon and
(where necessary) changes made can vary considerably. If the operators feel that
they are actively encouraged to report limitations and they can recall such reports
being acted on, then clearly the systems/procedures in place to monitor and review
the information implications of change are being fully utilised.
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Assessment Principle Statement:

Findings from accident/incident reviews and emergency exercises are used to
improve information needs provision
Inadequate information (in terms of either amount, content, presentation or timing) is a
common contributory factor to accidents. If such issues are identified in accident, incident
and/or near miss investigations, it is essential that remedial action is taken if repeat events
are to be avoided. It is important not only to make the changes to the equipment/systems
where the event occurred but also on all others where there could be a common cause failure
potential.

Management/System Questions

M1

Are accidents, incidents and near misses analysed to identify potential
information problems?
Do the accident/incident investigation processes encourage the investigators to
identify root causes? What may appear, superficially, to be an operator error may in
fact have been an inevitable consequence of limitations in the information available.
For example, there are documented accidents where it was not apparent from the
displayed information that the sensor had failed and the reading given was totally
spurious. Equally, an alarm handling system which alarms all cascade failures may
totally swamp the operators information handling capability with information which is
not really necessary.
Unless accident/incident investigations are designed to seek out the underlying
factors which pre-dispose an increased potential for error, the likelihood of repeat
events will remain, particularly in an area as critical to operational decisions as
information availability.

M2

Are the findings of investigations used to improve the adequacy of the
information for both incident avoidance and incident management?
Most accident/incident investigations focus primarily on future avoidance. While this is
essential it can be easy to overlook important lessons in relation to the immediate
management of the incident. In what will usually be potentially difficult and possibly
frantic circumstances clarity of information and ensuring the information reaches the
right people is essential.

M3

Is the immediate response to an incident evaluated in terms of the
adequacy of information channels?
Does everyone know who they need to inform, when and what information is
needed? This could include, for example, knowing the position of any casualties,
knowing of people who are missing, knowing that additional plant might be about to
be compromised, specific isolations are required, availability of incident response
equipment (fire fighting, first aid) etc.
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Findings from accident/incident reviews and emergency exercises are used to improve information needs
i i

Assessment Principle Statement:

Findings from accident/incident reviews and emergency exercises are used to
improve information needs provision
Inadequate information (in terms of either amount, content, presentation or timing) is a
common contributory factor to accidents. If such issues are identified in accident, incident
and/or near miss investigations, it is essential that remedial action is taken if repeat events
are to be avoided. It is important not only to make the changes to the equipment/systems
where the event occurred but also on all others where there could be a common cause failure
potential.

M4

Are risk assessments re-visited in the light of action on accidents,
incidents and near misses?
Is there a formal process which ensures that risk assessments are revisited in the
light of information from accident (and related) investigations? Under current
regulations, risk assessments form the basis for pro-active safety assurance but all
too frequently, once written, they remain in the filing cabinet rather than being the
continuing basis for improvement. If an accident has occurred on an operation for
which a risk assessment has been undertaken then, by definition, that risk
assessment was flawed in some way (for the controls which were seen as adequate
were clearly proven not to be so). On this basis therefore, it is essential that there is
a formal process which requires review of the risk assessment in light of the findings
of any accident/incident investigation.
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Findings from accident/incident reviews and emergency exercises are used to improve information needs
i i

Assessment Principle Statement:

Findings from accident/incident reviews and emergency exercises are used to
improve information needs provision
Inadequate information (in terms of either amount, content, presentation or timing) is a
common contributory factor to accidents. If such issues are identified in accident, incident
and/or near miss investigations, it is essential that remedial action is taken if repeat events
are to be avoided. It is important not only to make the changes to the equipment/systems
where the event occurred but also on all others where there could be a common cause failure
potential.

Evidential/Operator Questions

EV1

Is there documentary evidence of action taken as a result of any
accident/incident investigation findings?
Formal, documented evidence that actions arising from accident/incident
investigations address lessons on information needs and have been completed is the
best, easily accessible, evidence that such a process exists.
While the lack of formal documentation does not necessarily indicate that the issues
arising are not systematically and correctly addressed, it is a good indication that a
systematic and routinely used process does exist.

EV2

Is there any evidence of action taken following incident investigations
result in improved information?
Given the crucial importance of information to successfully deal with the immediate
response to an incident (as well as the causes), the best indication that these issues
are deliberately and systematically addressed is if staff can remember incidences
where changes have been made to information handling as a result of the exercises
undertaken.
It could be argued that this is not a valid basis on which to make a judgement, for if
no one can remember any changes being introduced this could just as easily arise
from the fact that no difficulties had occurred. Given the complexity of incident
response in most high hazard operations however, it is unlikely that no problems
have ever been identified with information availability, information handling etc.

EV3

Is information routinely provided to staff on action taken in response to
accidents, incidents and emergency exercises?
The lessons learnt from accidents, emergency exercises etc. are very rarely (if ever)
only of value to those involved (or in the immediate vicinity). It is essential therefore
that all staff are made aware of both the lessons learnt and actions taken in response
to such events. To ensure that this is the case, it is necessary to have evidence of
either a documented process (such as an “accident bulletin”) and/or to hear operators
recalling such information.
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Findings from accident/incident reviews and emergency exercises are used to improve information needs
i i

Assessment Principle Statement:

Assessment Principle Statement:

There is a system in place for relaying current operational information/status

Management/System Questions

M1

Is there a system in place to communicate information from shift to
shift?
The importance of adequate information transfer from shift to shift cannot be
underestimated in terms of safety assurance.
Without up-to-date operational status information the operator’s situation awareness
will be significantly impaired and the probability of error increased.
The significance of this issue is such that it should be subject to formal procedures
rather simply assuming that it will be done.

M2

Is there a system in place to ensure the adequate transfer of information
regarding maintenance work and plant outage?
All of the above considerations (M1) are equally as important to the safety of
maintenance operations (both in terms of personal and plant safety) and, as such,
formal procedures are required (as above). These should cover both on-going and
planned maintenance operations.

M3

Is there a process to ensure that shift change over is documented and
signed-off?
The potential significance of inadequate information transfer at shift change-over is so
great as to merit a formal process which is formally signed-off. This should include
specification of the information to be transferred rather than simply signing that the
previous shift has told him/her of the current status.
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There is a system in place for relaying current operational information/status

A clear and comprehensive picture of the current operational status is essential for safety,
particularly so in terms of shift change-over and in relation to maintenance operations.

Assessment Principle Statement:

There is a system in place for relaying current operational information/status

Evidential/Operator Questions

EV1

Are the oncoming shift fully informed of operational status?
If asked, can the new shift, explain the plant status and, preferably, refer to a
documented source?

EV2

Are staff fully aware of any maintenance planned during their shift?
If asked, can the new shift, explain the plant maintenance status (both on-going and
planned for their shift) and, preferably, refer to a documented source?
It is important that this information is not restricted to the maintenance function;
control room staff will certainly need to be aware of the maintenance operations (as
will other staff such as those responsible for the Permit to Work system). In addition,
it is essential that all trades know of each others activities for example, a fitter may
require electrical isolation before working on stripping and cleaning a valve, pump etc.

EV3

Are shift change-over logs documented and up-to-date?
The most directly available indication of how well such systems are used is if the
documentation is to-hand and fully up-to-date.
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There is a system in place for relaying current operational information/status

A clear and comprehensive picture of the current operational status is essential for safety,
particularly so in terms of shift change-over and in relation to maintenance operations.

Communications
Assessment Principle Statements

#1

There is a process to identify the communications requirements for the
safe operation of plant
All too frequently, the communications requirements (including the communication
routes and channels) are assumed rather than deliberately analysed and specified.
Where safety critical operations are involved, there must be a process which defines
communications requirements and then dictates implementation.
COMMENT: This topic is concerned with the process of accident investigation and not
simply accident reporting.

#2

Communication routes are clearly defined
All defined communications requirements must identify where the information is
obtained, who is responsible for obtaining it and to whom he/she should pass it on (and
in what form). For many circumstances this will be enshrined within the operational
requirements but for others (e.g. non routine operations, abnormal conditions,
emergency response etc.) these will have to be specifically developed.
COMMENT: An organisation which recognises the need to train selected staff in some
form (appropriate to their needs) of accident investigation rather than establishing
investigations on an ad hoc basis is a good reflection of their recognition of the
importance of safety generally.
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Communications
Assessment Principle Statements (continued)
#3

The roles and responsibilities for infrequent events
abnormal/degraded have been effectively communicated

and/or

The best use of information can only be assured if all concerned know, clearly and
unequivocally, what their roles and responsibilities are, who their roles interact with
and whose actions are dependent on the successful completion of their roles and
responsibilities. This is particularly important in relation to infrequent events such as
unusual maintenance operations, major shut-downs, abnormal operations, emergency
response etc.
COMMENT: Many accident investigations tend to stop once they’ve found a cause (or
something that can be seen as such). Such investigations may also tend to be blame
focused. By way of contrast investigations that cover a broad spectrum and continue to
delve until they feel that they have reached the underlying management system causes
tend to reflect a positive and systematic approach to safety and also a more positive
safety culture. Comprehensive approaches to accident investigation encompass
therefore, both breadth and depth.
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Assessment Principle Statement:

All too frequently, the communications requirements (including the communication routes and
channels) are assumed rather than deliberately analysed and specified. Where safety critical
operations are involved, there must be a process which defines communications
requirements and then dictates implementation.

Management/System Questions

M1

Has the company considered effective ways to communicate Health &
Safety information to contractors/temporary staff/visitors?
All non-permanent staff on site require some degree of information/training, however
some such as contractors may require considerably more. Does the level of
information/training provided reflect the needs of the various groups and has thought
been given to the best way of communicating such information?

M2

Is there a process to select the key Health and Safety information to be
communicated?
Is the selection of information needs for various people on site taken from sound
sources (such as risk assessments) or is it less rationally based? Do the information
requirements allow for consideration of the circumstances of particular individuals
(e.g. the influence of any disability on emergency evacuation)? Does the selection of
the information needs take account of the fact that contractor’s may, by the nature of
the work to be undertaken, be introducing potential risks (e.g. welding)? Covering the
considerable variety of circumstances which may arise on the assumption that they
will be addressed on an ad hoc basis is likely to be less than reliable.

M3

Is there a system to communicate changes in practice following an
incident?
Are there means of ensuring that everyone benefits from the lessons learnt following
the investigation of an accident or incident? Where there are root causes underpinning the event, the relevance of the lessons may be site, or even, company wide.
Similarly what may seem, initially, to be simply an occupational safety issue may
have had much wider implications could have compromised plant safety. There
should therefore be a process to ensure that all staff (etc.) are made aware of
dangerous or potentially dangerous occurrences rather than assuming it is only
relevant to those working in the immediate vicinity of the accident/incident.

M4

Does a process exist to monitor the effectiveness of the communication
of Health and Safety information?
Communication involves more than the simple provision of information; it also needs
to consider whether all who need the information received it, whether they took
cognisance of it and whether they understood its implications for them. Good
standards of communication cannot simply be assumed to arise from the simple
provision of information (no matter how good the information is). It is essential to
obtain feedback in order to know whether the information provided actually achieved
its objectives. This is part of an additional important concept in the provision of good
communications – it must be two way (i.e. it must be both top-down and bottom-up).
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There is a process to identify the communications requirements for the safe operation of plant

There is a process to identify the communications requirements for the safe
operation of plant

Assessment Principle Statement:

All too frequently, the communications requirements (including the communication routes and
channels) are assumed rather than deliberately analysed and specified. Where safety critical
operations are involved, there must be a process which defines communications
requirements and then dictates implementation.

M5

Is there a process to ensure that modifications/changes to processes,
procedures and systems are communicated to all relevant staff?
It is not uncommon to have detailed, highly structured process to account for the
engineering implications of changes to plant/equipment/systems. However it is much
less common to see the same rigor applied to the human aspects of change.
Changes involve inherent risk and changes undertaken with an ill-informed work force
increase such risks considerably.
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There is a process to identify the communications requirements for the safe operation of plant

There is a process to identify the communications requirements for the safe
operation of plant

Assessment Principle Statement:

All too frequently, the communications requirements (including the communication routes and
channels) are assumed rather than deliberately analysed and specified. Where safety critical
operations are involved, there must be a process which defines communications
requirements and then dictates implementation.

Evidential/Operator Questions

EV1

Is there evidence that the key Health and Safety information has been
understood by the target audience (i.e. staff, contractors, visitors)?
Checks can be easily undertaken by asking selected individuals to tell you what
information they received and what implications it has for them. However it would be
much more impressive if there is evidence that the company routinely conducts such
“tests” itself, rather like mini-competency assessments.

EV2

Is there is evidence that changes to practices, as a result of an incident,
are understood by staff?
As mentioned in M4 above, communication involves the receipt of information as well
as its provision. Checking the effectiveness of communication must involve therefore
whether the recipients understood the information as well as whether they had
received it.
This process need not be overly formalised, checks made at, for example, tool-box
talks can be more than adequate to ensure that information has been received, read
and understood.

EV3

Is there is an audit trail documenting the monitoring process?
While the checks described above need not be formalised and bureaucratic, there
needs to be a clear means of verify that such action was taken and that information
was received and understood. Communications involving a minimum of formality are
often the most effective. However such “informality” does not obviate the need for
organisation and structure in the process.
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There is a process to identify the communications requirements for the safe operation of plant

There is a process to identify the communications requirements for the safe
operation of plant

Assessment Principle Statement:

Communication routes are clearly defined
All defined communications requirements must identify where the information is obtained,
who is responsible for obtaining it and to whom he/she should pass it on (and in what form).
For many circumstances this will be enshrined within the operational requirements but for
others (e.g. non routine operations, abnormal conditions, emergency response etc.) these will
have to be specifically developed.

Management/System Questions

Have communications been considered in defining the plant’s safety
command and control structure?
Clearly defined roles, responsibilities and accountabilities are keystones of effective
and safe operation. However, few roles exist or operate in isolation and, as such, it is
essential to identify who needs to know what, when, and how the information is best
communicated. Such considerations become particularly important in relation to
safety critical tasks, in abnormal circumstances, in emergency response and in some
“normal” but potentially risky situations such as lone worker operations, work in
confined spaces, etc.

M2

Are there routes by which operators can raise safety concerns with
management?
Most organisations have defined routes or procedures whereby operators can raise
any safety concerns which they may have but the real evidence of the value is not in
the provision but the use.

M3

Is there is a process to review the communications routes in light of
plant / organisational change?
While it may not be apparent that engineering or process changes will result in a
need to change information requirements, communications channels etc. they can
have potentially profound effects. For example, any change in manning levels could
have a significant impact on existing communications channels. Similarly, changes in
the areas to be covered on inspection tours could require the “inspector” to report
back to different individuals (who are responsible for parts of the plant which were not
previously covered). Such implications are not always immediately apparent and, as
a result, it is much more reliable to include checks on communications requirements
as part of the change management programme.
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Communication routes are clearly defined

M1

Assessment Principle Statement:

Communication routes are clearly defined
All defined communications requirements must identify where the information is obtained,
who is responsible for obtaining it and to whom he/she should pass it on (and in what form).
For many circumstances this will be enshrined within the operational requirements but for
others (e.g. non routine operations, abnormal conditions, emergency response etc.) these will
have to be specifically developed.

Evidential/Operator Questions

Is there evidence that key Health and Safety communication channels
are documented?
While it is true that the fact that an issue has been documented does not
automatically ensure it is addressed routinely, it does, at least, evidence the fact that
the problem (potential problem) has been recognised.

EV2

Do operators know when to report safety concerns?
Even with the best of intentions in the introduction of, say, near-miss reporting
schemes, the effectiveness can be considerably reduced by a lack of clarity in terms
of what is “important” enough to be reported. Such lack of clarity can quickly lead to
the “death” of such schemes, especially when operators feel that their feedback is not
being “taken seriously”. Once one such scheme has failed, all subsequent attempts
will almost certainly, met with a good deal of scepticism.
The only way that this can be checked is either through direct evidence that such
information is provided and acted on, or by asking operators (asking the managers
who devised the scheme whether it is clear and easily understood is unlikely to illicit
any reservations!!).

EV3

Do operators understand where they can obtain key safety information?
In many large or complex sites it is unlikely that even the safety professionals will be
able to remember all the safety requirements/procedures, especially those relating to
infrequent, non-routine operations. It is essential therefore that operators not only
know where to obtain such information but also feel comfortable in requesting it.

EV4

Can staff describe the safety implications of any recent changes to the
plant?
Probably the best indication of the effectiveness of safety communications is whether
staff can describe the safety implications which apply to them and the process by
which information arising from any recent changes was passed on.
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Communication routes are clearly defined

EV1

Assessment Principle Statement:

The best use of information can only be assured if all concerned know, clearly and
unequivocally, what their roles and responsibilities are, who their roles interact with and
whose actions are dependent on the successful completion of their roles and responsibilities.
This is particularly important in relation to infrequent events such as unusual maintenance
operations, major shut-downs, abnormal operations, emergency response etc.

Management/System Questions

M1

Are the communication requirements for abnormal circumstances and
incident management established?
Good communications do not emerge “by accident”, especially where time is of the
essence. In such circumstances communications need to be precise and concise,
unnecessary or inaccurate information can be counter-productive. Who needs to
know, when they need to know and precisely what they need to know can only be
developed by a detailed assessment of communications requirements which is then
tested during exercises. Note: in this context consideration should also be given to
the guidance raised under Communications

M3

Does the de-brief of emergency exercises address the effectiveness of
communications?
Reviews of emergency exercises can become almost too focused on single criteria
such as was everyone evacuated in the expected time? While such assessments are
clearly important, they may “gloss-over” problems and limitations which occurred but
which were “worked round”. Given the crucial importance of efficient communications
during emergency management, it is essential that the performance on this issue is
specifically addressed following every exercise.
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The roles and responsibilities for emergency response have been effectively communicated

The roles and responsibilities for emergency response have been effectively
communicated

Assessment Principle Statement:

The best use of information can only be assured if all concerned know, clearly and
unequivocally, what their roles and responsibilities are, who their roles interact with and
whose actions are dependent on the successful completion of their roles and responsibilities.
This is particularly important in relation to infrequent events such as unusual maintenance
operations, major shut-downs, abnormal operations, emergency response etc.

Evidential/Operator Questions

EV1

There is evidence that staff, contractors, visitors understand their
responsibilities in an emergency?
The common practice of requiring contractors etc. to sign a statement that they have
read, or received training on, actions in the event of an emergency and understood
them is, unfortunately, rarely a reliable source of re-assurance and, in isolation,
insufficient on which to believe that all will run smoothly in the event of an emergency.
Checks can be easily undertaken by asking selected individuals what information
they received and what implications it has for them. However, it would be much more
impressive if there is evidence that the company routinely conducts such “tests” itself
(rather like mini-competency assessments).

EV2

Is there evidence that the effectiveness of communications have been
considered during emergency exercise de-briefings?
Is there a documented action plan following de-briefings of emergency exercises
which clearly indicates that communications effectiveness has been addressed (even
if no required improvements were identified)?
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The roles and responsibilities for emergency response have been effectively communicated

The roles and responsibilities for emergency response have been effectively
communicated

Emergency Planning
Assessment Principle Statements
#1

There is a designated and recognised chain of command to deal with
emergency situations
Any lack of clarity or confusion in terms of roles, responsibilities and authority will
severely impair effective emergency management.
COMMENT: This topic is concerned with the process of accident investigation and not
simply accident reporting.

#2

There is good corporate awareness of potential emergency situations
All staff within the organisation should be generally aware of the potential emergency
situations. However those staff with designated emergency responsibilities should be
fully conversant with all eventualities (including potential “domino effects” with
neighbouring operations).
COMMENT: An organisation which recognises the need to train selected staff in some
form (appropriate to their needs) of accident investigation rather than establishing
investigations on an ad hoc basis is a good reflection of their recognition of the
importance of safety generally.

#3

There is provision for controlling of the plant once an emergency arises
The required actions for controlling the process in the event of an emergency (e.g.
isolations, shut-downs etc.) should be well understood for each potential eventuality.
Such information should be fully documented and relevant staff should have received
appropriate training.
COMMENT: Many accident investigations tend to stop once they’ve found a cause (or
something that can be seen as such). Such investigations may also tend to be blame
focused. By way of contrast investigations that cover a broad spectrum and continue to
delve until they feel that they have reached an the underlying management system
causes tend to reflect a positive and systematic approach to safety and also a more
positive safety culture. Comprehensive approaches to accident investigation encompass
therefore, both breadth and depth.
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Emergency Planning
Assessment Principle Statements (continued)
#4

There is an on-going programme to prepare on-site personnel for an
emergency
A detailed schedule of exercises, desk top scenarios, re-training etc. should be in place
commensurate to the risk. Where appropriate, the programme should include
collaboration with both external bodies (e.g. the Emergency Services) and
neighbouring plants.
COMMENT: The primary purpose of an accident investigation is to identify what
happened and why it happened in order to reduce the likelihood of the same (or
similar) events happening again. In this sense the action plan arising and its effective
implementation are, in a sense, more important than the accident report. This is rarely
easily evidenced for it is much more common to see documented (and retained)
investigation reports than to see documented (and retained) action plans.

#5

Liaison with the Emergency Services and local community is established
and maintained
Formal channels of communication and liaison with the Emergency Services and the
local community are essential to effective emergency planning and emergency
management. Similar formal channels should be established with any other external
bodies whose assistance may be required or whose operations may be compromised by
an emergency on the site.
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Assessment Principle Statement:

Any lack of clarity or confusion in terms of roles, responsibilities and authority will severely
impair effective emergency management.

Management/System Questions

M5

Is there a designated person with overall responsibility for dealing with
an emergency situation on all shifts?
Emergencies cannot be managed by committee. It is essential that one person has
the ultimate authority. Equally, if that person will not be immediately available (i.e. a
senior manager who does not work shifts), one person for each shift must be given
the designated overall responsibility until he/she is relieved by the arrival of the senior
designated person. However it is organised, there must be no time when the ultimate
authority is unclear.

M6

Are contingency plans in place to cover the absences of the designated
people?
In the event of the absence of the designated authority (sickness, leave etc.), it must
be clear to all concerned, who will take over the responsibility.

M7

Are provisions made for the safe handling of an emergency situation
that may arise out of normal working hours?
If the process is not a 24 hour operation, it must be clear who will take responsibility
outside normal working hours and how he/she will be made aware of the problem.
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There is a designated and recognised chain of command to deal with emergency situations

There is a designated and recognised chain of command to deal with
emergency situations

Assessment Principle Statement:

Any lack of clarity or confusion in terms of roles, responsibilities and authority will severely
impair effective emergency management.

Evidential/Operator Questions

EV5

Do staff on each shift know what the designated chain of command is?
While the line of authority may be clearly stated in the Emergency Plan, it will be of
little value unless it is known and understood by all likely to be caught up in an
emergency. This includes contractors who will, almost certainly, have to accept a line
of management outwith their own company for the duration of the emergency.

EV6

Does the chain of command defined in the safety Plan adequately cover
all likely eventualities?
Are the eventualities detailed in M1 – M3 above (plus any others which may be
relevant to the particular operation) clearly stated in the Emergency Plan and, equally
importantly, understood by all concerned?
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There is a designated and recognised chain of command to deal with emergency situations

There is a designated and recognised chain of command to deal with
emergency situations

Assessment Principle Statement:

There is good corporate awareness of potential emergency situations

Management/System Questions

M1

Are risk assessments considered as part of the emergency planning
process?
Understanding the full, potential, suite of emergency scenarios is essential to
effective emergency planning and this should be based on formal, systematic and
recognised procedures such as risk assessment.

M2

Are previous incidents / accidents reflected in exercises?
Previous incidents and accidents (including those which missed turning into a fullblown emergency but had the potential to do so) are a rich source of meaningful
emergency exercises. Simply repeating the same emergency scenarios is unlikely to
benefit anyone (unless, of course, there is only one viable emergency event).

M3

Does the plan consider both worst case scenarios and more realistic,
though less serious, events?
Emergency exercises tend to focus on potentially catastrophic scenarios. While these
need to be tested, the effectiveness of many of the component parts of effective
emergency management (e.g. good communications) can often be tested in response
to less extreme scenarios which may be easier and less time consuming to simulate.
A mix of the two can therefore constitute a very effective programme of exercises.
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There is good corporate awareness of potential emergency situations

All staff within the organisation should be generally aware of the potential emergency
situations, however those staff with designated emergency responsibilities should be fully
conversant with all eventualities (including potential “domino effects” with neighbouring
operations).

Assessment Principle Statement:

There is good corporate awareness of potential emergency situations

Evidential/Operator Questions

EV1

Is there evidence to show that exercises reflect the key hazards
identified in the risk assessment?
It is essential that exercises cover the range of circumstances which could arise; this
can be assessed by comparing the exercise scenarios with the range of major
hazards identified in the risk assessments.

EV2

Is there evidence to show that response to less critical emergencies are
practised?
While the potentially catastrophic events need to be subject to exercises, many less
major incidents may need attention to the detailed evaluation which an exercise
provides. This could include, for example, recovery from confined space etc. Such
exercises may identify limitations which would be of equal concern in the more
catastrophic circumstances (such as lack of clarity on roles and responsibilities etc.).
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There is good corporate awareness of potential emergency situations

All staff within the organisation should be generally aware of the potential emergency
situations, however those staff with designated emergency responsibilities should be fully
conversant with all eventualities (including potential “domino effects” with neighbouring
operations).

Assessment Principle Statement:

There is provision for controlling of the plant once an emergency arises
The required actions for controlling the process in the event of an emergency (e.g. isolations,
shut-downs etc.) should be well understood for each potential eventuality. Such information
should be fully documented and relevant staff should have received appropriate training.

M1

Is there an appropriately located Emergency Control Centre?
There is no point in locating the Emergency Control Centre in a position where it is
likely to be compromised by any of the emergency scenarios envisaged, nor where
access to it could be impeded by the emergency. Equally, there is no point in locating
the control centre within a primary evacuation zone. While all of these examples may
seem self evident, they are all real.

M2

Are there procedures in place for the safe management of plant,
processes, and equipment during an emergency?
Do written, trained and rehearsed procedures exist to ensure the correct, safe,
method to shut down operations? In particular is it clear which areas of the plant can
and should be isolated in the event of an incident? Is it clear if and how the process
can be re-routed? Are the critical parameters to be monitored during shut down
known for each eventuality? Do staff know who to inform and what immediate action
should be taken? Do staff have the authority to act or, if not do they know who to
obtain it from and how to contact them quickly? Are staff comfortable in taking such
action (emergency shut downs can be enormously expensive which may lead to
some reluctance to accept the situation requires such action)?

M3

Is the Control Centre adequately supplied with emergency equipment
(e.g. communications equipment)?
The fact that you hope you never need to use the ECC can lead to it being underspecified and/or irregularly maintained. Is a dedicated line to the Emergency Services
warranted? Are communications equipment for use in emergencies (such as radios,
etc.) kept fully charged? If the ECC is normally locked to all who need to know have
easy access to the keys? Are up-to-date site plans etc. always placed in the ECC as
changes occur?
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There is provision for controlling of the plant once an emergency arises

Management/System Questions

Assessment Principle Statement:

There is provision for controlling of the plant once an emergency arises
The required actions for controlling the process in the event of an emergency (e.g. isolations,
shut-downs etc.) should be well understood for each potential eventuality. Such information
should be fully documented and relevant staff should have received appropriate training.

EV1

Is there a planned maintenance schedule for the ECC?
The existence of a planned maintenance schedule is a good indication that the
availability and readiness of ECC equipment has been systematically considered. It is
nonetheless worth identifying whether there is documentary evidence that the
schedule is actually implemented (production maintenance can often take precedent
with the best of intentions to return to the ECC when time is available).

EV2

Do staff know how to contact the ECC?
All staff should know how to contact the ECC as potentially anyone may require to do
so. Signs, as aide memoirs should be widely sited across the plant however the acid
test is that staff should know the contact numbers by heart.
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There is provision for controlling of the plant once an emergency arises

Evidential/Operator Questions

Assessment Principle Statement:

There is an on-going programme to prepare on-site personnel for an
emergency

Management/System Questions

M1

Is there a process for defining the skills and knowledge required of core
personnel in the event of an emergency?
All core personnel with defined responsibilities during emergencies will require
training in their duties, these cannot be simply assumed there should be a systematic
process to identify Training Needs Analysis as would be the case for any other
activity. Is the Training Needs Analysis reconsidered following changes to the plant
which may effect emergency response?

M2

Is there a process for defining the necessary knowledge and skills
required of all personnel on site in the event of an emergency?
Although core staff will require the most extensive training, all staff will need to be
trained to some degree, have the variety of training needs (including contractors and
visitors) been systematically addressed. As above, is the Training Needs Analysis
reconsidered following changes to the plant which may effect emergency response?

M3

Do operational staff / contractors receive regular training to prepare
them for potential emergencies?
Knowledge imparted during training requires regular use to be maintained, as this will
not be the case in relation to emergency response training it will be necessary to
refresh the training on a regular basis. Has this been allowed for?

M4

Is there an adequate emergency alarm system?
Can emergency alarms be heard sufficiently well to be recognised everywhere on
site? This requires the issue of positioning of alarms to be addressed systematically
and allowance made for areas where staff may be required to wear hearing
defenders.

M5

Is a distinction made between the different types of emergencies and is
this adequately reflected in the alarm system?
If there is a range of potential emergencies (which require different levels, or type, of
response) are different alarms associated with each? Assuming this is the case, are
they sufficiently distinguishable (e.g. variations in pattern, frequency etc.) and are
staff (including contractors and visitors) aware of the different meanings. If some
alarms are only relevant to particular parts of the plant then carefully consideration
should be given to whether these should be audible from all areas (those who need
not act may be confused by an alarm for which they have been given no information).
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There is an on-going programme to prepare on-site personnel for an emergency

A detailed schedule of exercises, desk top scenarios, re-training etc. should be in place
commensurate to the risk. Where appropriate, the programme should include collaboration
with both external bodies (e.g. the Emergency Services) and neighbouring plants.

Assessment Principle Statement:

There is an on-going programme to prepare on-site personnel for an
emergency

Evidential/Operator Questions

EV1

Is there evidence in training records or via discussions with staff that
training has been received?
Existence of courses (in Emergency Plan documentation etc.)does not automatically
imply that they are routinely delivered (especially refresher training which can often
be compromised by other demands on staff which can lead to courses being
“postponed”). Entries in Training records and/or information from staff on the last
courses they attended are, therefore, more solid evidence of appropriate action
(rather than good intent).

EV2

Do staff understand the relationship between alarms and the response
required?
Where multiple alarms exist is it clear that staff are fully aware of what action is linked
to what alarm? Understanding the link between the nature of the emergency and the
action required will be a much better insurance that the link is remembered than
simply imparting knowledge (i.e. “when you hear this, you do this”).
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There is an on-going programme to prepare on-site personnel for an emergency

A detailed schedule of exercises, desk top scenarios, re-training etc. should be in place
commensurate to the risk. Where appropriate, the programme should include collaboration
with both external bodies (e.g. the Emergency Services) and neighbouring plants.

Assessment Principle Statement:

There is an on-going programme to prepare on-site personnel for an
emergency

Management/System Questions

M1

Is there a process to ensure that emergency planning arrangements are
reviewed in light of any changes to plant/processes/operation?
Modifications procedures should automatically trigger the question as to whether
there are any implications for emergency plans/management. It is much more reliable
to require a mandatory review than to hope any implications will be recognised (it is
relatively easy to conclude that there are no implications). Consideration should be
given to all aspects of the emergency response (including, for example, the ease of
access for Emergency Services, or egress routes may be hampered by new
buildings, road layouts, pipe runs etc.). Where substantial changes are envisaged,
the implications for emergency management should be considered as part of the
design process rather than suddenly discovering that problems arise during an
exercise (or worse, during a real emergency).

M2

Do exercises reflect current operations?
Although this may sound a potentially silly statement, it is possible that exercises do
not take account of changes which have occurred since the last one was undertaken.
Care must be taken to ensure that all exercises are, genuinely, meaningful – if they
are not confusion will arise and the whole credibility of the process will be damaged.

M3

Are emergency training programmes reviewed and updated in the light
of changes to plant, processes or operations?
Following from M2, is there a process in place which triggers a review of the
emergency preparedness training based on changes to plant, processes and/or
operation. In addition, changes to the site layout should also be considered in relation
to emergency training requirements (there may, for example, be a requirement for
different egress routes).

M4

Is there a mechanism to ensure that the lessons from exercises and
accidents are used to improve the effectiveness of emergency planning
arrangements?
Exercises in themselves have little intrinsic value. Their benefit arises from what is
done with the lessons learnt. There should be a formal process of de-briefing
followed, where necessary, by the creation of an action plan and an audit trial
showing its successful implementation.
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There is an on-going programme to prepare on-site personnel for an emergency

A detailed schedule of exercises, desk top scenarios, re-training etc. should be in place
commensurate to the risk. Where appropriate, the programme should include collaboration
with both external bodies (e.g. the Emergency Services) and neighbouring plants.

Assessment Principle Statement:

There is an on-going programme to prepare on-site personnel for an
emergency

Evidential/Operator Questions

EV1

Is there a documented change management process for emergency
planning?
There should be a clear audit trail identifying the way in which the implications of
change have been tracked in terms of emergency planning and, equally, a
documented process which shows the changes made to the emergency plans (and
the reasons for doing so).

EV2

Is there any evidence that training programmes have been changed to
reflect operational circumstances?
There should be a clear audit trail (either as part of that identified in relation to EV1 or
independently) which documents changes made to the emergency training. This
should cover all personnel, staff, contractors, visitors. It should also encompass
consideration given to disabled personnel.
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There is an on-going programme to prepare on-site personnel for an emergency

A detailed schedule of exercises, desk top scenarios, re-training etc. should be in place
commensurate to the risk. Where appropriate, the programme should include collaboration
with both external bodies (e.g. the Emergency Services) and neighbouring plants.

Assessment Principle Statement:

Formal channels of communication and liaison with the Emergency Services and the local
community are essential to effective emergency planning and emergency management.
Similar formal channels should be established with any other external bodies whose
assistance may be required or whose operations may be compromised by an emergency on
the site.

Management/System Questions

M1

Is it clear who is responsible for liasing with outside bodies (e.g. local
authorities / fire / emergency services)?
It is essential that there are clear and unequivocal definitions of who has the
responsibility to maintain the liaison with outside bodies. This is particularly important
in terms of maintaining their awareness of any changes which may affect the nature
of their response (and our the discharge of their statutory duties). It is equally
essential that there are clear and unequivocal definitions of who has the responsibility
(and authority) to contact outside bodies (particularly the Emergency Services in the
event of an emergency).

M2

Are local residents made aware of the emergency plan and any changes
to it that affects them?
Are there specific processes in place to ensure that local residents are aware of the
risks associated with an emergency on plant, how they would be made aware of such
and how they would be required to respond? Are there procedures to ensure that
they are routinely informed of any changes to either the risks or their response?

M3

Are the Emergency Services informed and kept updated on current
practices / procedures which form part of the emergency plan?
The efficiency of the Emergency Services is in direct proportion to the extent of their
knowledge of what they might expect and, as a consequence, their readiness to
address the specific problems which do (or might) arise. It is essential therefore that
they are fully conversant with the potential risks, their locations (for example, are their
any gas bottle storage sites in the path of a fire). It is equally important that they are
aware of the actions required of plant staff in the event of an emergency (not least
because this will help them identify the likely locations of staff during the incident). In
addition it may be crucial to them to be aware of, for example, required isolation
procedures and what parts of the process can be isolated safely.

M4

Is there a mechanism to ensure that local hospitals area aware of any
chemical related injuries?
As with the general statement in M3 above, it is essential that local hospitals are
aware of the kind of injury they are likely to face – foreknowledge will significant
shorten the diagnosis process and, thereby ensure prompt and appropriate remedial
treatment.
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Liaison with the Emergency Services and local community is established and maintained

Liaison with the Emergency Services and local community is established and
maintained.

Assessment Principle Statement:

Formal channels of communication and liaison with the Emergency Services and the local
community are essential to effective emergency planning and emergency management.
Similar formal channels should be established with any other external bodies whose
assistance may be required or whose operations may be compromised by an emergency on
the site.

Evidential/Operator Questions

EV1

Do local residents understand what actions to take during an
emergency?
Even good information does not necessarily guarantee good communication. It is
therefore essential that emergency information is tailored to its audience and that
checks are routinely made to ensure that the local residents do fully understand the
reasons for action and what, exactly, such action will be. Particular care is required
when there are multiple risks which may require differing responses.

EV2

Do the Emergency Services have the most up to date version of the
Emergency Plan?
The easiest way to ensure that the provisions identified in M1, M3 and M4 above are
addressed is to check whether the Emergency Services have the most up-to-date
Emergency Plan (together with any appropriate additional documentation).
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Liaison with the Emergency Services and local community is established and maintained

Liaison with the Emergency Services and local community is established and
maintained.

Accident/Incident Investigation
Note: throughout this guidance ‘accident’ is used to represent accident / incident. Additionally
it should be emphasised that guidance relates to process safety as well as occupational
safety (e.g. Lost Time Incident rates)

Assessment Principle Statements
#1

There is a systematic approach to accident investigation
COMMENT: This topic is concerned with the process of accident investigation and not
simply accident reporting.

#2

There is a process for selecting and training the investigation team
COMMENT: An organisation which recognises the need to train selected staff in some
form (appropriate to their needs) of accident investigation rather than establishing
investigations on an ad hoc basis is a good reflection of their recognition of the
importance of safety generally.

#3

The accident investigation process is comprehensive
COMMENT: Many accident investigations tend to stop once they’ve found a cause (or
something that can be seen as such). Such investigations may also tend to be blame
focused. By way of contrast investigations that cover a broad spectrum and continue to
delve until they feel that they have reached an the underlying management system
causes tend to reflect a positive and systematic approach to safety and also a more
positive safety culture. Comprehensive approaches to accident investigation encompass
therefore, both breadth and depth.

#4

Issues arising from an investigation are systematically addressed
COMMENT: The primary purpose of an accident investigation is to identify what
happened and why it happened in order to reduce the likelihood of the same (or
similar) events happening again. In this sense the action plan arising and its effective
implementation are, in a sense, more important than the accident report. This is rarely
easily evidenced for it is much more common to see documented (and retained)
investigation reports than to see documented (and retained) action plans.
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Assessment Principle Statement:

There is a process for selecting and training the investigation team
An organisation which recognises the need to train selected staff in some form (appropriate to
their needs) of accident investigation rather than establishing investigations on an ad hoc
basis reflects their recognition of the importance of safety generally

M1

Is there a company procedure that describes how to investigate
accidents?
Normally this should be prepared as part of the Safety Case/Report and then echoed
into the Safety Management System. It should identify (in general terms at least) who
is responsible for initiating an investigation, who should be involved, the general
process of the investigation, and the lines of responsibility in terms of any remedial
action which is identified.

M2

Is the procedure consistently applied to all plants, processes and sites?
It should be standard practice that the same investigation procedure should apply
across all plants, processes and sites. If differing procedures are applied, the
possibility of cross-fertilisation (whereby all plants etc. benefit from any lessons learnt)
becomes much more difficult. In addition the ability to spot trends in the accident
pattern is also reduced if differing processes and levels of investigation occur.

M3

Is there a criteria or process to determine the appropriate scale and
extent of an accident investigation?
The depth of coverage of an investigation should be defined. This should recognise
that almost all accidents have the potential to have resulted in more serious
consequences. On this basis the level of detail of the investigation should be dictated
by the potential risk of the event rather than the severity of the outcome. In this way it
is both feasible and sensible that some near-misses “merit” more detailed
investigation than some injury accidents.

M4

Does the company regularly examine near-miss information?
Near –miss recording systems are notoriously difficult to implement and maintain as a
result of differential interpretations of what constitutes a near miss, reluctance to
report on the assumption that you may be held “responsible” etc. Nonetheless all
organisations have near-misses and the management will be aware of, at least, some
near-misses of them. It is reasonable therefore to expect that some near-miss
investigation is undertaken at all high hazard sites. Evidence that a near-miss
investigation is encompassed within the accident investigation process and routinely
undertaken is a strong indication of a well thought through system.
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There is a process for selecting and training the investigation team

Management/System Questions

Assessment Principle Statement:

There is a process for selecting and training the investigation team
An organisation which recognises the need to train selected staff in some form (appropriate to
their needs) of accident investigation rather than establishing investigations on an ad hoc
basis reflects their recognition of the importance of safety generally

EV1

Are witnesses routinely consulted during accident investigations?
The inclusion of witnesses in the investigation process is clearly sensible if as full a
picture of the events as possible is to be obtained. Surprisingly however this is not
always the case. Evidence that staff are willing (and comfortable) to act as witnesses
can be a good indication of a sound safety culture.

EV2

Are operational staff familiar with how to report an accident?
All staff should be aware of the channels through which to report an accident (or nearmiss) and of the action to take in the event of an accident. Where there are
designated phone numbers for use in the case of an accident, staff should know
these “by heart” rather than comments such as …… “there’s a number to ring and I
think its on the notice board” (or similar). Equally, staff should know which
accidents/incidents/circumstances/events to report – trend information from minor
accidents (even bruises and grazes) can indicate a potentially much more serious
risk.

EV3

Do operators know when to use the reporting procedures?
Generally speaking a management which encourages near-miss reporting and a
workforce which is willing to do so reflects a positive safety culture. However, both
elements are essential – all too frequently good intentions on near-miss reporting
flounder on limited action or, equally damaging, limited feedback to the person who
reported the event.

EV4

Is near-miss reporting encouraged?
If near-miss reporting is actively encouraged and reports taken seriously then it is a
good indication of a serious, pro-active approach to safety. However establishing a
near-miss reporting system but not maintaining it or not being seen to take it seriously
can be more counter-productive than not encouraging the report. The crucial issue
therefore is whether staff feel comfortable making near-miss reports and know that
any report will be taken seriously.
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There is a process for selecting and training the investigation team

Evidential/Operator Questions

Assessment Principle Statement:

There is a process for selecting and training the investigation team
An organisation which recognises the need to train selected staff in some form (appropriate to
their needs) of accident investigation rather than establishing investigations on an ad hoc
basis reflects their recognition of the importance of safety generally

M1

Are operators part of the investigation team, when appropriate?
Operators are, generally speaking, those who know how the job is actually done
rather than how it is supposed to be done. Their input to an accident investigation is
therefore vital. For example, an accident may occur where part of the causality has
been a failure to follow standard procedures, documented methods of work, safe
working practices (or similar). An investigation which does not include operators
having discovered this, is likely to stop at that point and draw the (apparently) simple
conclusion that, say, failure to follow standard procedures was the critical issue.
Involvement of operators however may indicate that that procedure is never followed
for what may be entirely reasonable reasons (the procedure may be impractical, the
equipment required may not be readily available, not all staff required by the
procedure work on the night shift etc. etc.). Recognition of the importance of operator
input (even if potentially embarrassing) is an indication that an investigation is likely to
be thorough. In broader terms operator involvement is essential “evidence” of the
avoidance of a blame culture.

M2

Is a means of selecting appropriate individuals for each investigation
team defined?
This is essential if deliberate consideration is to be given to identifying the underlying
causes rather than simply “getting the investigation out of the way”. There should be,
for example, the manager for the area where the accident took place, similar
supervisory staff, technical/engineering staff (if appropriate), operators and someone
who has sufficient authority to implement the action plans arising in addition to the
safety function. A specification of the roles which should be considered rather than a
list of specific names is preferable as this ensures flexibility to tailor to the specific
event. Additional “rules” such as using people in those roles from a different shift (to
the one on which the accident occurred) can have advantages as they are not a
directly involved.

M3

Is accident training scenario/example driven?
Accident investigation training which is all “theoretical” is of little real value – it needs
to be tailored to the specific plant context and use, where possible, real examples
including, for example, real witness statements which can be examined by the
trainees. Clearly an ideal training programme in this context would be expensive to
establish and run but training has been given serious consideration in the context of a
specific plant, rather than just bought-in “off-the-shelf”, is essential to a good learning
process.
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There is a process for selecting and training the investigation team

Management/System Questions

Assessment Principle Statement:

There is a process for selecting and training the investigation team
An organisation which recognises the need to train selected staff in some form (appropriate to
their needs) of accident investigation rather than establishing investigations on an ad hoc
basis reflects their recognition of the importance of safety generally

EV1

Are staff clear of what is expected of them as investigation team
members?
It is crucially important that all staff involved (or likely to be involved) in accident
investigations are clear of their role. This goes beyond the input of their “expertise”
(whether that be their understanding of the operation or a particular technical input). It
includes understanding of the “freedom” of their contribution, for example using the
same issue as above – does their role (and their understanding thereof) encourage
them to report that procedures are not used, guards are removed temporarily etc.

EV2

Is there evidence that training has taken place?
There may be a procedure in place to deal with selection and training of staff to be
involved in accident investigations but is their any evidence from the training log or
from conversations with staff that training has been provided. It is possible that
training is provided in a particular approach prior to a specific investigation rather than
provided generally for those who might be involved in an investigation – such highly
tailored training/familiarisation can short-circuit the formal training record.
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There is a process for selecting and training the investigation team

Evidential/Operator Questions

Assessment Principle Statement:

The accident investigation process is comprehensive
Many accident investigations tend to stop once they’ve found a cause (or something that can
be seen as such). Such investigations also tend to be blame focused. By way of contrast
investigations that cover a broad spectrum and continue to delve until they feel that they have
reached root causes tend to reflect a positive and systematic approach to safety and also a
more positive safety culture. Comprehensive approaches to accident investigation
encompass therefore, both breadth and depth.

M1

As part of the investigation process, is a comprehensive description of
the incident included?
A detailed description of the events prior to the accident often holds the clues to what
underpinned the event which actually caused incident. Crucial elements in this
description include, for example:
·
·
·

·
·
·
etc.

Event sequence (preferably timed – even if approximate).
Photos or diagrams of the accident site noting the location of all staff in the
vicinity whether injured or not, involved or not.
Detailed listing of all the people at the site at the time of the accident (age, job,
experience, length of service, time worked prior to the accident) this list should
also include those who should have been their but weren’t (whether this was a
result of sickness or simply being elsewhere on the plant at the time)
The state of all equipment in the accident site (both in operational terms,
running/not running, and in maintenance terms, recently repaired etc.)
Any unusual activities being undertaken
Travel paths of any mobile plant at the time of the accident

Almost by definition the less comprehensive and detailed the accident description the
less likely the real causality will be identified, equally the less
comprehensive/systematic
the
accident
description
the
less
comprehensive/systematic the general approach to safety.

M2

Does the accident investigation process consider both direct and
indirect causes of accidents?
No one likes having to investigate accidents so there is a natural tendency to stop as
early as possible however in accident prevention terms this is possibly the worst
approach that can be taken. An accident investigation should be viewed as both an
examination of “historical” events to define cause and a forward thinking accident
prevention exercise. To meet both of these requirements but particularly the latter, it
is essential that the investigation seeks indirect as well as direct influences. It may be
for example that refresher-training training which used to be routine has slipped by
the wayside (as a result of, say cost saving exercise reducing the number of training
staff, or similar). While such an event is unlikely ever to be the sole cause or even a
direct cause, it may have contributed. If such an indirect contribution is identified then
the accident prevention action arising from the investigation will undoubtedly be richer
and as a result provide the basis for more comprehensive risk management/control
action for the future.
One of the common issues which underpins a reluctance to identify indirect
influences is that they tend to arise, most commonly, from management inaction. As a
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The accident investigation process is comprehensive

Management/System Questions

Assessment Principle Statement:

The accident investigation process is comprehensive
Many accident investigations tend to stop once they’ve found a cause (or something that can
be seen as such). Such investigations also tend to be blame focused. By way of contrast
investigations that cover a broad spectrum and continue to delve until they feel that they have
reached root causes tend to reflect a positive and systematic approach to safety and also a
more positive safety culture. Comprehensive approaches to accident investigation
encompass therefore, both breadth and depth.

M3

Are Human Factors issues routinely considered as part of the accident
investigation?
Most accident investigations cover Human Factors to a degree but unfortunately they
often do so with a limited scope and an unjustified “bias”. This is perhaps best
exemplified by the fact that there is a common tendency to assume that human error
automatically equates with operator error. In reality however most human error is
predisposed by influences beyond the operator at the time of the accident. Poor
workplace ergonomics is a common contributor to such circumstances (the operator
cannot see what he needs to from his normal position, he cannot reach what he
needs to, he does not have all the required information “to hand”, he cannot hear
what he needs to etc.). Similarly violations are often assumed to be, almost by
definition, wilful and malicious whereas in reality they are often a function of badly
conceived and/or badly written procedures, inadequate training, poor supervision etc.
Wider, organisational issues can also predispose operator error. These would
include, for example, unclear roles and responsibilities, poor communication,
inadequate shift change over information etc. Many operator errors are therefore
often predisposed by other humans – poor design can, for example, result in
designed-in error potential, poor management/supervisory practices could lead to
short-cutting etc. Recognising the importance of Human Factors involves recognising
the importance of what shapes an individuals behaviour seeking detailed information
not only on what he did but why he did it.
Assuming that Human Error automatically equates with Operator Error implies
(logically) that managers, designers etc. either don’t make errors or aren’t human!

M4

Are trends across accidents systematically monitored?
This is another example of a comprehensive approach to accident investigation for it
may be, for example, that there are common underlying causes which are not readily
apparent in the obvious aspects of an accident, that a serious of minor accident may
hide the potential for major incidents, or that there may be common indirect effects.
Organisations which systematically and actively monitor trends in a deliberate way
(rather than as a suite of statistics for the monthly board meeting) are much more
likely to have a positive approach to safety assurance generally than those who do
not.
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The accident investigation process is comprehensive

general rule-of-thumb therefore accident investigations which specify management
inaction as well as (inappropriate) operator action will suggest a willingness to
consider indirect influences.

Assessment Principle Statement:

The accident investigation process is comprehensive
Many accident investigations tend to stop once they’ve found a cause (or something that can
be seen as such). Such investigations also tend to be blame focused. By way of contrast
investigations that cover a broad spectrum and continue to delve until they feel that they have
reached root causes tend to reflect a positive and systematic approach to safety and also a
more positive safety culture. Comprehensive approaches to accident investigation
encompass therefore, both breadth and depth.

EV1

Do operators believe that accidents are seriously investigated?
It is unlikely that management would admit to taking accident investigation less than
seriously, equally there can be vested interests which would lead to staff saying that
their company take accident investigation less seriously than they should. However, if
the workforce believe that their company does investigate accidents seriously and
appropriately then it is likely that they do so.

EV2

Is there evidence that direct and indirect causes are considered?
Accident investigations are rarely poor intentionally and as a result most people
consider that they have addressed all the relevant issues so simply assessing issues
such as this is hardly likely to produce a reliable answer. There needs to be some
form of evidence (e.g. in the form of accident reports which shows that indirect issues
have been considered).

EV3

Do subsequent actions cover both direct and indirect causes?
Equally important to the consideration of indirect causes is that there should be
information to indicate that action is taken on indirect causes as well as the
(apparently) more important direct causes. Ideally, for additional purposes (such as
identifying trends, corporate learning etc.) action plans to follow-up accident
investigations should be documented, however if they are not dealt with so formally
there should be other sources of evidence such as equipment purchased, procedural
changes, new training courses etc. which can be substantiate the fact that there is
systematic implementation of any identified action.

EV4

Do accident reports and subsequent actions encompass the
consideration of reduction in human error potential?
The identification of actions aimed at reducing the potential for human error,
especially actions associated with root or indirect causes is indicative of a culture
which is not blame focused but rather accepts that much apparently odd behaviour is
actually rational in the particular circumstances which pertained. In this sense it
reflects a focus on resolving why an accident happened rather than simply
concentrating on identifying what happened.
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Evidential/Operator Questions

Assessment Principle Statement:

Issues arising from an investigation are systematically addressed

Management/System Questions

Are company procedures and polices updated as a result of
investigations?
It should be clearly evident, for example, that an investigation and subsequent action
is reflected in the site risk assessments. Accidents, almost by definition reflect a
failure in the risk control arising from the risk assessment (either in the sense that
what were considered adequate controls measures proved otherwise or that what
was considered comprehensive control proved otherwise). In this sense the output of
accident investigation is an essential feedback loop in the risk assessment process.
Whether accident investigations are reflected in the risk assessments can be a good
indicant of whether the organisation sees the risk assessment process as an ongoing activity or simply as a one-off exercise repeated at infrequent intervals. In a
similar vein in many high hazard operations accident investigation information should
provide a feedback loop to the safety report. Any such changes to either the site risk
assessments and/or safety plan need then to be echoed into the Safety Management
System and the policies, procedures and practices which it encompasses for it is
through the Safety Management System that day-to-day activities are controlled.

M2

Are lessons transferred to similar contexts?
Industry is littered with major accidents that could have been foreseen as a result of
previous similar events – it is essential therefore that management appreciate the
importance of transferring the lessons learnt from one context to any similar plant or
operation. Ideally such information should be shared across the industry however this
may be too ambitious a requirement, there is no excuse whatsoever for failing to
ensure awareness of potential accidents (and equally important what has been learnt
to avoid them) within the same company. The more formalised and institutionalised
this process the better.

M3

Is there a process in place to ensure that actions identified as a result of
the investigation are carried out?
You can guarantee that almost any organisation will have project management style
systems in place to track and control the actions associated with investment
programmes such as major plant changes etc. It is much less common to see such
organisation tied into accident investigation action plans. As a result it is not
uncommon to find the best of intentions foundering on delay and inactivity.

M4

Are actions identified prioritised in terms of risk?
Any prioritisation within an action plan should be based on relative risk. This is not to
ignore the principle of “reasonably practicable” but rather to acknowledge that early
decisions to down-grade priority on the basis of, say, cost will inevitably reduce the
overall effectiveness of the actions taken.
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M1

Assessment Principle Statement:

Issues arising from an investigation are systematically addressed

Are the findings reflected (where appropriate) in future emergency
scenario practices and drills?
Just as accidents should provide a feedback loop to risk assessments they can also
include issues which are important in terms of emergency response and emergency
preparedness. All too frequently drills and exercises follow hypothetical scenarios
rather real events (or incidents) which have highlighted real issues.
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M5

Assessment Principle Statement:

Issues arising from an investigation are systematically addressed

Evidential/Operator Questions

Do the operators get feedback on the findings of investigations and the
resulting actions?
While there may be documentary evidence that actions have been taken many
actions will be of limited value unless the workforce are aware of them and that they
have arisen as a result of an investigation. Changes to procedures etc. which appear
to arise “out-of-the-blue” will often be viewed as little more than more bureaucracy
whereas if everyone is fully aware of the fact that they have been generated in
response to an accident they are much more likely to be taken seriously.

EV2

Do operators get feedback on lessons learnt form accidents on other
plants or sites?
Whether the information on events and their lessons from other plants routinely filters
down to operator level staff is a good indication of how seriously the process is
taken. All too frequently such information never gets beyond the
in-tray of the manager/supervisor.

EV3

Is there evidence that action plans have been completed?
Documented evidence which shows an audit trail for accident investigation actions
plans is a good indication that the organisation takes safety seriously. Failure to retain
such information does not necessarily reduce the effectiveness of the action plan but
other evidence needs to be identified to substantiate a claim that action is
systematically followed through. It is often easy to identify from observation and/or
discussion what was done.
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EV1
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