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Summary
The catalogue of OSD and HID Offshore human factors research was conceived by HSE OSD
OD6 as an aid to OSD Inspectors and the offshore Industry. It was originally published in 1999
under Project 3696. This catalogue has now been updated by AEA Technology Environment.
OSD Offshore has been renamed HID Offshore and hence the catalogue contains both OSD
and HID Offshore human factors research, although the majority of the projects included date
from the HSE Offshore Safety Division era.
The catalogue provides:
• description of the human factor elements as derived by AEA Technology from the Revision
of HSG48, Version 3.0, January 1999, Reducing Errors and Influencing Behaviour: Human Factors
and Occupational Health and Safety1
• a project index to identify the categorisation by project number;
• project data sheets.
All projects on the HID Offshore (previously OSD) system have been considered for inclusion,
including those that pre-date OSD and were sponsored by the Department of Energy (DEn). At
present there are 187 projects included in the catalogue.
The elements against which projects have been categorised are:
• Regulatory Environment
• Job Elements (Task, Work instructions, Work pressures, Displays and controls, Work
environment)
• Individual Elements (Competence, Capacities, Personality, Attitudes, Risk perception,
Health, Skills and knowledge)
• Organisational Elements (Staffing, Work patterns, Conflict, Leadership, Team
structures, Roles and responsibilities, Health and safety culture, Resources, Health and
safety management systems, Communication, Learning from experience)
In addition, a number of projects cut across all of the defined human factor elements and are
included separately under the heading ‘All Human Factor Elements’.
A large number of reports are available for downloading in pdf format, free of charge from the
HSE website. The most recent reports, i.e. those in the new RR report series, are available at
http://www.hse.gov.uk/research/rrhtm/index.htm. Reports from the earlier OTO series are
available for downloading at http://www/hse/gov/uk/research/offshore.htm.
Past issues of Offshore Research Focus can be downloaded from the Offshore Research Focus
website at http://www.orf.co.uk.

1

Note, this is not the published version of the revised HSG48. It is a draft, issued in January 1999, that contains a
listing of the elements expected to fall under Job, Individual and Organisational factors. This listing does not appear
in the published HSG48.
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1

Introduction

1.1

WHAT ARE HUMAN FACTORS?

The HSE definition – from the published version of HSG48 - is given below.
'Human factors refer to environmental, organisational and job factors, and human and individual
characteristics which influence behaviour at work in a way which can affect health and safety.'
A simple way to view human factors is to think about three main aspects: the job, the
individual, and the organisation, and how they impact on people's health and safety related
behaviour. Further, the environment in which the organisation and individual are operating can
also have an impact.

1.2

THE HUMAN FACTOR ELEMENTS

The human factor elements against which the projects have been catalogued are described:
Regulatory Environment
Job Elements

J1: Task
J2: Work Instructions
J3: Work Pressures
J4: Displays and Controls
J5: Work Environment

Individual Elements

I1:
I2:
I3:
I4:
I5:
I6:
I7:

Competence
Capacities
Personality
Attitudes
Risk perception
Health
Skills and knowledge

Organisational Elements O1: Staffing
O2: Work patterns
O3: Conflict
O4: Leadership
O5: Team structures
O6: Roles and responsibilities
O7: Health and safety culture
O8: Resources
O9: Health and safety management systems
O10: Communication
O11: Learning from experience

1
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Outline element definitions are given in the following sections of this report, together with a list
of the projects classified against each element. A number of projects cut across all of the defined
human factor elements and are included separately under the heading ‘All Human Factor
Elements’:
• Section 2: Regulatory Environment (page 4)
• Section 3: Job Elements (page 5)
• Section 4: Individual Elements (page 14)
• Section 5: Organisational Elements (page 26)
• Section 6: All Human Factor Elements (page 41)

1.3

CATEGORISATION OF PROJECTS

Projects can be categorised against any number of human factor elements. In some cases, if all
aspects of a project are considered then a large number of relevant human factor elements might
be identified. For categorisation to serve a useful purpose, the focus is on the main themes of
each project. For example, if a project’s main theme is the adequacy of instructions/guidance
given to personnel, the categorisation would be J2: Work Instructions. If a project delivers
guidance relating to say, Noise levels in the work environment, it would not be classified
against J2, but J5: Work Environment.
It should be recognised that the assignment of human factor elements is a subjective process.
The catalogue is not intended to be a definitive guide, showing all possible projects including
those that contain any small aspect of work in the area of each element. The catalogue shows
only the main projects undertaken - those with a significant degree of relevance to the elements
selected.

1.4

INDEX OF PROJECTS

Section 7 of this report gives a listing of projects included in the catalogue by ascending project
number. This will allow the user to easily identify the location and categorisation of a particular
project.

1.5

PROJECT DATA SHEETS

Project data sheets are included in ascending numerical order in Section 8 of this report. The
information presented for each project in the catalogue (where available) is:
• Project Number and Project Title
• Contractor
• Sponsors (100% HSE funded or JIP) (DEn sponsored projects show HSE as the sponsor)
• OSD contact (for further information if required)
• Project Status (Authorised, Ongoing, Reporting, Closed or Stopped)
• Categorisation against Human Factor elements
• Abstract
• Information sources (those sources of further information available to the catalogue user)
• Associated projects

2

Catalogue of OSD and HID Offshore Research by Key Human Factor Elements – 2002 Revision

1.6

SCHEMATIC OF HUMAN FACTORS IN OCCUPATIONAL
HEALTH & SAFETY

Regulatory Environment

Capacities (physical & mental)

Task
Work Instructions

Personality

Work Pressures

Competence

INDIVIDUAL

JOB

Risk perception

Attitudes

Displays and Controls
Health (physical & psychological)
Work Environment
Skills and Knowledge
Team Structures

Work Patterns

Roles & Responsibilities

Regulatory Environment

Resources

Staffing

ORGANISATION
Regulatory Environment
Conflict

Leadership

Learning from Experience

Health & Safety Culture
Communication

Health & Safety Management Systems
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2

Regulatory Environment

The Health and Safety Executive are the regulator for health and safety in the UK offshore industry and
they have a commitment to review the effectiveness of the regulations governing offshore installations. To
this end a series of projects have been sponsored in support of legislation reviews. These projects were selected
for inclusion in the catalogue because of their relevance to the overall circumstances in which the offshore
industry is operating. The category label, ‘Regulatory Environment’, describes this grouping.
Projects classified against ‘Regulatory Environment’
P2823:
P3285:
P3346:
P3632:
P3714:
P3861:

Safety Representatives and Committees Review
Evaluation of Safety Case Regulations 1992
Report of SC Evaluation Management Feedback
Evaluation of the Safety Case Regs: Further Work
Evaluation of Safety Case Regs; Further Work 2
JIP to Develop Lifejacket/Immersion Suit Test Protocol

4
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3

Job Elements

Job - relates to what people are being asked to do and where; the task and its
characteristics.
The description taken from the published HSG48 (page 2) reads:
Tasks should be designed in accordance with ergonomic principles to take into account limitations and
strengths in human performance. Matching the job to the person will ensure that they are not overloaded
and that the most effective contribution to the business results. Physical match includes the design of the
whole workplace and working environment. Mental match involves the individual's information and
decision-making requirements, as well as their perception of the tasks and risks. Mismatches between job
requirements and people's capabilities provide the potential for human error.
Five elements of any job (labelled J1 to J5) can be described as:
J1: Task
(Section 3.1 provides a description)
J2: Work Instructions
(Section 3.2 provides a description)
J3: Work Pressures
(Section 3.3 provides a description)
J4: Displays and Controls (Section 3.4 provides a description)
J5: Work Environment (Section 3.5 provides a description)
HSG48 also provides a checklist for human factors in the workplace. This provides a guide to
what might be expected to be included under job elements:
• Identification and analysis of critical tasks.
• Evaluation of employees' decision making needs.
• Evaluation of the optimum balance between human and automatic systems.
• Application of ergonomic principles to the design of equipment displays, including displays of plant and
process information, control devices and panel layouts.
• Consideration of the design and presentation of procedures and instructions.
• Consideration of available guidance for the design and control of the working environment including the
workspace, access for maintenance, lighting, noise and thermal conditions.
• Provision of the correct tools and equipment.
• Scheduling of work patterns and shift organisation to minimise the impact on health and safety.
• Consideration of how to achieve efficient communications and shift handover.

5
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3.1

J1: TASK

In considering ‘Job’ elements it is important to consider the task required to be undertaken and the demands
it places on individuals, both physically and mentally. This includes consideration of the criticality of the
task; the duration; the control an individual has over that task; the memory demands on the individual and
the associated need for alertness, as well as, for example, the need for consideration of ergonomic principles.
Projects classified against ‘Task’
P2547: Smoke Hoods for Offshore Use – Performance Requirements
P2822: Maintenance Related Incidents in Topsides
P2910: Physical Selection for Rescue Craft Crew
P2944: Risks of Alternative EER Systems
P3034: Loss of Well Control: Initiating Events
P3090: Scuba Reserve Actuation
P3193: Post Immersion Collapse
P3194: Analysing Stress in Survival Course Trainees
P3296: HEART HRA Technique for PC Application
P3297: Human Factors in Offshore Operations
P3364: Radio Operator Competency
P3416: Validity of Stress Audits
P3443: Prevention of Helicopter Total Inversion
P3449: Offshore Ergonomics Case Study
P3481: Casualty Handling – FF TEMPSC
P3516: Psychological Aspects: Further Analyses
P3541: Hazard Identification, Human Factors and Risk Evaluation
P3585: Supply Vessel Cargo Handling Training Video
P3640: Human Factors Review of Vessel Motion Standards
P3669: Ergonomic Considerations of FPSO Operation
P3764: Demanning Aspects of Offshore Platforms
P3767: Development of FPSO Report into Internet Accessible Portable Document Format
P3786: Time of Day and Drill Floor Accidents
P3788: Cognitive Performance in Underwater Environments
P3806: The Development of a Manual Handling ‘Toolkit’ for FPSO Design & Specification
P3842: Single Joint Elevators – Defining the safe working envelope
P3945: Development of standards of good management practice & task-based risk assessment tool for
offshore and onshore occupational stressors
P3946: Psychosocial markers for adjustment to shiftwork offshore
P3947: Physiological markers for adjustment to shiftwork offshore
P3963: Human factors assessment of safety critical tasks
P3977: The Relationship between Depth, Cognitive Function and Metacognitive Awareness
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase

6
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P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001

7
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3.2

J2: WORK INSTRUCTIONS

The instructions given to personnel can significantly impact upon the manner in which a task is carried out.
In defining instructions, procedures or guidance it is important to realise that the information be up to date,
accurate, clear, easy to use, and of an appropriate level of detail. Projects such as those related to shift
handover have been categorised against Work Instructions as they implicitly deal with the instructions given
from one shift team to another.
Projects classified against ‘Work Instructions’
P1104:
P2919:
P3090:
P3193:
P3296:
P3360:
P3382:
P3452:
P3496:
P3842:

Terminology for Diver/NDT Inspectors
Human Factors of EER
Scuba Reserve Actuation
Post Immersion Collapse
HEART HRA Technique for PC Application
Shift Handover Review
Standby Vessel Radar Capability
Review of Requirements for Evacuation Trials
Auditing Shift Handover Communications
Single Joint Elevators – Defining the safe working envelope

In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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3.3

J3: WORK PRESSURES

Work pressures can affect the manner in which a task is carried out. These can be both pressures associated
with the task, e.g. workload, monotony or isolation, or pressures from the work environment e.g. time
pressure, distraction or fatigue.
Projects classified against ‘Work Pressures’
P2368: Assessment of Diving Supervisor Workload and Performance
P2613: Air Diving Dive Supervisor Workloads
P2719: Selection and Training of OIMs for Crisis Management
P3037: Psychological Aspects of Health and Safety Offshore
P3295: Health Implications of Offshore Work, 6yr Pilot
P3296: HEART HRA Technique for PC Application
P3416: Validity of Stress Audits
P3544: Promoting Compliance with Safety Rules Offshore
P3630: Effects of Motion on Cognitive Performance
P3786: Time of Day and Drill Floor Accidents
P3837: Shift Patterns/ Time of Day/ Year and Drill floor accidents
P3839: Fatigue Offshore: A comparison of short sea shipping and the offshore oil industry
P3945: Development of standards of good management practice & task-based risk assessment tool for
offshore and onshore occupational stressors
P3958: Fatigue, Health and Injury among merchant seafarers, shorebase maintenance staffworkers on
offshore installations, phase 2
P3960: Identifying and Eliminating ergonomic risks offshore: A resource pack for safety personnel
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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3.4

J4: DISPLAYS AND CONTROLS

In today’s highly mechanised and automated environment, work increasingly involves human interaction
with machines. A significant factor in the appropriate use of such systems is the human/machine interface of
controls and displays. For optimum benefit, these should be reliable, easy to identify and use, well located,
distinctive, and compatible with other systems. Such displays and controls should also provide appropriate
feedback to the user.
Projects classified against ‘Displays and Controls’
P2074:
P2731:
P2896:
P2919:
P3090:
P3296:
P3452:
P3719:
P3723:
P3726:
P3733:
P3881:
P3909:
P3913:
P3916:
P3960:

Unmanned testing of divers breathing apparatus
Human Factors of Lifeboat Operations
Human Factor Analysis of Drilling Controls
Human Factors of EER
Scuba Reserve Actuation
HEART HRA Technique for PC Application
Review of Requirements for Evacuation Trials
Claymore Platform Wind Tunnel Test Programme
Helicopter Side Egress from Ditching
Gas Turbine Smoke Trials: Feasibility Study
Research on Offshore Helideck Environmental Issues
Human Error Dependency
Training simulation for offshore crane operators
Helideck Design Guide – Environmental Effects
Distributed Cognition Models for Human Factors Failures in Operating and Design Processes
Identifying and Eliminating ergonomic risks offshore: A resource pack for safety personnel

In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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3.5

J5: WORK ENVIRONMENT

When considering job factors, it is important to consider not just the task that is required to be done, but
also the environment in which this is expected to be achieved. Factors in the physical environment such as
restricted movement, temperature, noise, lighting, humidity or vibration may all impact on the ability to
perform a task, as well as employee control over their own environment.
Projects classified against ‘Work Environment’
P0777: Final report on the project to verify if CO2 is likely to concentrate in the lower region of a
diving bell
P0795: Acoustic Noise Levels in Commercial Diving
P0809: Noise and Vibration Control: Guidance for Designers
P0821: Safer Diving Through Better Communications
P0965: Guidance on Effective Diving Communications
P0966: Guidance on Acoustic Levels in Commercial Diving
P2033: Improvement in Divers’ Communication
P2050: Psychological and neurological impairment in professional divers
P2074: Unmanned testing of divers breathing apparatus
P2142: The Incidence of decompression sickness arising from commercial offshore air diving operations
in the UK sector of the North sea during 1982/83
P2242: Decompression sickness from commercial offshore air diving operations on the UK continental
shelf during 1987
P2340: Prevention of oxygen toxicity in divers
P2432: Neurophysiological techniques in the detection of damage to nervous tissue in divers
P2460: The Survivability of TEMPSC Occupants
P2547: Smoke Hoods for Offshore Use – Performance Requirements
P2613: Air Diving Dive Supervisor Workloads
P2620: Investigation into possible contributory factors to decompression sickness in commercial air
diving and the potential long-term neurological consequences
P2621: Development of Decompression procedures
P2733: Study of Temporary Safe Refuges
P2896: Human Factor Analysis of Drilling Controls
P2897: Alertness Mood and Shiftwork – Publication
P2926: Degradation of Divers lung function
P2944: Risks of Alternative EER Systems
P3006: Divers’ Lung Function Measurements
P3010: Jet Noise Effects During Accidents
P3015: TSR Breathability Study
P3037: Psychological Aspects of Health and Safety Offshore
P3073: Neurological and cerebrovascular abnormalities in divers
P3088: A study to determine if there is an association between the retinal and central nervous system
lesions caused by decompression and to identify the common causal mechanisms
P3129: Review of Recent Advances in Recovery Technology
P3135: Measurement of lung function offshore: final report
P3158: Review of Diving Registry Records
P3184: Pilot Noise Audit of Diving Operations
P3193: Post Immersion Collapse
P3201: Study of Medical Evacuations from offshore installations: 1987-1992.
P3202: Offshore Medical Evacuations: Monitoring Study
P3227: Review of Seasickness Medications
P3236: Measurement of Lung Function Offshore
P3266: Assessment of PA Systems
P3295: Health Implications of Offshore Work, 6yr Pilot
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P3296: HEART HRA Technique for PC Application
P3297: Human Factors in Offshore Operations
P3341: Evaluation of Blow-down Noise in Diving Operations
P3382: Standby Vessel Radar Capability
P3410: Neuro-behavioural Impairment after DCS
P3427: Audiological Survey of Royal Navy Divers
P3428: Offshore Noise Case Study Report
P3429: Noise Exposure Limits for Hyperbaric Conditions
P3441: Application of an advanced physiological model of decompression in the evaluation of
decompression stress
P3452: Review of Requirements for Evacuation Trials
P3487: Pseudo oil based muds drilling safety issues – a review
P3516: Psychological Aspects: Further Analyses
P3578: Factors which could influence Diver Performance on Neurological Investigation
P3630: Effects of Motion on Cognitive Performance
P3640: Human Factors Review of Vessel Motion Standards
P3669: Ergonomic considerations of FPSO operation
P3698: HSE Decompression Workshop
P3700: Occupational Exposure Limits and Olfaction in Hyperbaric Environments
P3719: Claymore Platform Wind Tunnel Test Programme
P3723: Helicopter Side Egress from Ditching
P3726: Gas Turbine Smoke Trials: Feasibility Study
P3731: Long Term Health Effects Associated with Hyperbaric Work
P3733: Research on Offshore Helideck Environmental Issues
P3739: Decompression Trials – National Hyperbaric Centre, 1999
P3743: Offshore Noise and Personnel Audiometry Data Reports
P3754: Diver Tool Noise: Dry and Wet
P3761: Mother and Daughter Craft Crew
P3763a: Review of the effects of diving on lung function
P3763b: Report from the workshop on VOCs in diving chambers
P3767: Development of FPSO Report into Internet Accessible Portable Document Format
P3788: Cognitive Performance in Underwater Environments
P3859: Rough Weather Rescue
P3861: JIP to Develop Lifejacket/Immersion Suit Test Protocol
P3864: Psychosocial aspects of work and health in the North Sea oil and gas industry
P3913: Helideck Design Guide – Environmental Effects
P3916: Distributed Cognition Models for Human Factors Failures in Operating and Design Processes
P3946: Psychosocial markers for adjustment to shiftwork offshore
P3947: Physiological markers for adjustment to shiftwork offshore
P3960: Identifying and Eliminating ergonomic risks offshore: A resource pack for safety personnel
P3968: Offshore Noise Benchmarking
P3977: The Relationship between Depth, Cognitive Function and Metacognitive Awareness
P3978: Preliminary study of Emergency Breathing Systems
P3983: Development of a methodology for the assessment of human factors issues relative to trips, slips
and fall accidents in the offshore industries

Technical Support Tasks classified against ‘Work Environment’
T053: Noise Exposure Under Hyperbaric Conditions

Projects identified by report number only which are classified against
‘Work Environment’
OTO 1999 088: Occupational Exposure to Benzene, Toluene, Xylene and Ethylbenzene during
routine offshore oil and gas production operations

12
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OTO 1998 157: Occupational Health considerations in the design and construction of offshore
installations
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4

Individual Elements

Individual - relates to who is doing the task; the individual and their competence.
The description taken from HSG48 (page 2) as published, reads:
People bring to their job personal attitudes, skills, habits and personalities which can be strengths or
weaknesses depending on the task demands. Individual characteristics influence behaviour in complex and
significant ways. Their effects on task performance may be negative and may not always be mitigated by
job design. Some characteristics such as personality are fixed and cannot be changed. Others, such as skills
and attitudes, may be changed or enhanced.
Seven elements relating to the individual (labelled I1 to I7) can be described as:
I1: Competence
(Section 4.1 provides a description)
I2: Capacities
(Section 4.2 provides a description)
I3: Personality
(Section 4.3 provides a description)
I4: Attitudes
(Section 4.4 provides a description)
I5: Risk perception
(Section 4.5 provides a description)
I6: Health
(Section 4.6 provides a description)
I7: Skills and knowledge (Section 4.7 provides a description)
In addition, a further category ‘Individual: All aspects’ has been created to capture projects
looking at ‘human error’ or ‘human behaviour’. This is because all Individual aspects can be
thought to contribute to the individual’s behaviour or error producing conditions. (Section 4.8
provides a description.)
HSG48 also provides a checklist for human factors in the workplace. This provides a guide to
what might be expected to be included under individual elements:
• Drawing up job specifications that look at age, physique, skills, qualifications, experience, aptitude,
knowledge, intelligence and personality.
• Matching skills and aptitudes to job requirement.
• Setting up personnel selection policies and procedures to select appropriate individuals.
• Implementation of an effective training system.
• Consideration of the needs of special groups of employees.
• Setting up monitoring of personal performance on safety for safety critical staff.
• Provision of fitness for work and health surveillance where this is needed.
• Provision of counselling and support for ill health or stress.
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4.1

I1: COMPETENCE

The matching of individuals to tasks is an important human factor consideration. Individuals should be
competent, i.e. able and effective, to undertake the specific tasks and activities to which they are assigned.
Many other individual factors contribute to overall competence including personality, capacities, skills and
knowledge.
Projects classified against ‘Competence’
P2719: Selection and Training of OIMs for Crisis Management
P3297: Human Factors in Offshore Operations
P3364: Radio Operator Competency
P3382: Standby Vessel Radar Capability
P3397: Collision Avoidance Management
P3433: Competency for Semi-Sub Ballast Control
P3669: Ergonomic Considerations of FPSO Operation
P3767: Development of FPSO Report into Internet Accessible Portable Document Format
P3872: Auditing and Inspecting Emergency response systems
P3881: Human Error Dependency
P3897: Survey of OSD Inspectors’ Human Factors needs
P3909: Training simulation for offshore crane operators
P3924: Internet Based Human Factors Resource for OSD Inspectors
P3980: Review of the role of managerial leadership on organisational safety outcomes
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4.2

I2: CAPACITIES

Consideration of the physical and mental capacities of individuals will be important when selecting for tasks
or roles. Physically demanding tasks will need to be undertaken by those with sufficient physical strength,
whereas mentally demanding tasks need to be assigned to those with sufficient mental capacity.
Projects classified against ‘Capacities’
P2050: Psychological and neurological impairment in professional divers
P2368: Assessment of Diving Supervisor Workload and Performance
P2432: Neurophysiological techniques in the detection of damage to nervous tissue in divers
P2613: Air Diving Dive Supervisor Workloads
P2620: Investigation into possible contributory factors to decompression sickness in commercial air
diving and the potential long-term neurological consequences
P2719: Selection and Training of OIMs for Crisis Management
P2731: Human Factors of Lifeboat Operations
P2910: Physical Selection for Rescue Craft Crew
P2912: Telescape Evacuation System
P2926: Degradation of Divers lung function
P2943: Diet, Health and the Offshore Worker
P3006: Divers’ Lung Function Measurements
P3031: Psychometrics and OIM Selection
P3034: Loss of Well Control: Initiating Events
P3073: Neurological and cerebrovascular abnormalities in divers
P3088: A study to determine if there is an association between the retinal and central nervous system
lesions caused by decompression and to identify the common causal mechanisms
P3129: Review of Recent Advances in Recovery Technology
P3135: Measurement of lung function offshore: final report
P3193: Post Immersion Collapse
P3236: Measurement of Lung Function Offshore
P3297: Human Factors in Offshore Operations
P3382: Standby Vessel Radar Capability
P3516: Psychological Aspects: Further Analyses
P3578: Factors which could influence Diver Performance on Neurological Investigation
P3630: Effects of Motion on Cognitive Performance
P3640: Human Factors Review of Vessel Motion Standards
P3669: Ergonomic Considerations of FPSO Operation
P3729: Adaptation to Night Work Offshore: Pilot Study
P3761: Mother and Daughter Craft Crew
P3763a: Review of the effects of diving on lung function
P3767: Development of FPSO Report into Internet Accessible Portable Document Format
P3788: Cognitive Performance in Underwater Environments
P3839: Fatigue Offshore: A comparison of short sea shipping and the offshore oil industry
P3859: Rough Weather Rescue
P3946: Psychosocial markers for adjustment to shiftwork offshore
P3947: Physiological markers for adjustment to shiftwork offshore
P3951: The role of health promotion and surveillance in the safety and well-being of oil industry
employees
P3958: Fatigue, Health and Injury among merchant seafarers, shorebase maintenance staffworkers on
offshore installations, phase 2
P3960: Identifying and Eliminating ergonomic risks offshore: A resource pack for safety personnel
P3977: The Relationship between Depth, Cognitive Function and Metacognitive Awareness
P3978: Preliminary Study of Emergency Breathing Systems
P3980: Review of the role of managerial leadership on organisational safety outcomes
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Technical Support Tasks classified against ‘Capacities’
T112: Review of probable survival times for immersion in the North Sea
T1330: A review of cerebral damage as a consequence of exposure to emboli
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4.3

I3: PERSONALITY

Actions of individuals will be influenced by their personality, i.e. their distinctive character or qualities.
Personality cannot easily be influenced and it is therefore important to take proper consideration of
individuals’ personalities when selecting for tasks, particularly those that require individuals to work in
teams.
Projects classified against ‘Personality’
P2719: Selection and Training of OIMs for Crisis Management
P2731: Human Factors of Lifeboat Operations
P2897: Alertness Mood and Shiftwork – Publication
P3416: Validity of Stress Audits
P3618: Supervisors’ Management of Safety
P3864: Psychosocial aspects of work and health in the North Sea oil and gas industry
P3980: Review of the role of managerial leadership on organisational safety outcomes
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4.4

I4: ATTITUDES

A person’s attitudes can be described as their settled opinion or way of thinking, and are a product of both
personality and experience. Attitudes may be changed or enhanced.
Projects classified against ‘Attitudes’
P2731: Human Factors of Lifeboat Operations
P3125: Risk Perception and Safety in the Oil Industry
P3352: Joint Analysis of UK and Norwegian Risk Data
P3416: Validity of Stress Audits
P3442: Evaluation of the 3-3 Work Pattern
P3516: Psychological Aspects: Further Analyses
P3544: Promoting Compliance with Safety Rules Offshore
P3618: Supervisors’ Management of Safety
P3736: Evaluation of the Effects of SMTs on Health and Safety
P3864: Psychosocial aspects of work and health in the North Sea oil and gas industry
P3878a: Disseminating Recent HSE and Offshore Oil Research: Behaviour Modification Programmes
– Establishing Best Practice
P3951: The role of health promotion and surveillance in the safety and well-being of oil industry
employees
P3980: Review of the role of managerial leadership on organisational safety outcomes
P4014: Mutual Misconceptions of Designers and Operators
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4.5

I5: RISK PERCEPTION

Individuals may perceive the same situation in different ways based on, for example, their personality and
previous experiences. It is important for organisations to understand the manner in which individuals
perceive risk situations, if they are to comprehend the individuals’ actions. Further, it is important to know
whether perceived risk matches actual risk. If there is significant divergence (in either direction) appropriate
actions to influence perception and achieve closer alignment will be needed.
Projects classified against ‘Risk Perception’
P3034:
P3125:
P3352:
P3487:
P3516:
P3544:
P3700:
P3881:
P3915:
P3977:

Loss of Well Control: Initiating Events
Risk Perception and Safety in the Oil Industry
Joint Analysis of UK and Norwegian Risk Data
Pseudo oil based muds drilling safety issues – a review
Psychological Aspects: Further Analyses
Promoting Compliance with Safety Rules Offshore
Occupational Exposure Limits and Olfaction in Hyperbaric Environments
Human Error Dependency
Offshore Industry Internet Incident Database
The Relationship between Depth, Cognitive Function and Metacognitive Awareness

In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4.6

I6: HEALTH

Under the Health and Safety at Work Act (HSWA), employers are charged with ensuring the health and
safety of their staff in the workplace. This includes the physical fitness and health of individuals as well as
their mental well-being.
Projects classified against ‘Health’
P0777: Final report on the project to verify if CO2 is likely to concentrate in the lower region of a
diving bell
P0795: Acoustic Noise Levels in Commercial Diving
P0966: Guidance on Acoustic Levels in Commercial Diving
P2029: Assessment of the accuracy of the Draeger tube method for the estimation of mineral oil in
breathing air supplied by compressors
P2050: Psychological and neurological impairment in professional divers
P2142: The Incidence of decompression sickness arising from commercial offshore air diving operations
in the UK sector of the North sea during 1982/83
P2242: Decompression sickness from commercial offshore air diving operations on the UK continental
shelf during 1987
P2340: Prevention of oxygen toxicity in divers
P2368: Assessment of Diving Supervisor Workload and Performance
P2432: Neurophysiological techniques in the detection of damage to nervous tissue in divers
P2460: The Survivability of TEMPSC Occupants
P2547: Smoke Hoods for Offshore Use – Performance Requirements
P2613: Air Diving Dive Supervisor Workloads
P2620: Investigation into possible contributory factors to decompression sickness in commercial air
diving and the potential long-term neurological consequences
P2621: Development of Decompression procedures
P2822: Maintenance Related Incidents in Topsides
P2897: Alertness Mood and Shiftwork – Publication
P2912: Telescape Evacuation System
P2926: Degradation of Divers lung function
P2943: Diet, Health and the Offshore Worker
P3006: Divers’ Lung Function Measurements
P3010: Jet Noise Effects during Accidents
P3015: TSR Breathability Study
P3037: Psychological Aspects of Health and Safety Offshore
P3073: Neurological and cerebrovascular abnormalities in divers
P3088: A study to determine if there is an association between the retinal and central nervous system
lesions caused by decompression and to identify the common causal mechanisms
P3135: Measurement of lung function offshore: final report
P3158: Review of Diving Registry Records
P3184: Pilot Noise Audit of Diving Operations
P3193: Post Immersion Collapse
P3194: Analysing Stress in Survival Course Trainees
P3201: Study of Medical Evacuations from offshore installations: 1987-1992
P3202: Offshore Medical Evacuations: Monitoring Study
P3227: Review of Seasickness Medications
P3236: Measurement of Lung Function Offshore
P3295: Health Implications of Offshore Work, 6yr Pilot
P3297: Human Factors in Offshore Operations
P3310: Assessment of Medical State of Offshore Population
P3410: Neuro-behavioural Impairment after DCS
P3416: Validity of Stress Audits
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P3427: Audiological Survey of Royal Navy Divers
P3428: Offshore Noise Case Study Report
P3429: Noise Exposure Limits for Hyperbaric Conditions
P3441: Application of an advanced physiological model of decompression in the evaluation of
decompression stress
P3442: Evaluation of the 3-3 Work Pattern
P3449: Offshore Ergonomics Case Study
P3487: Pseudo oil based muds drilling safety issues – a review
P3516: Psychological Aspects: Further Analyses
P3578: Factors which could influence Diver Performance on Neurological Investigation
P3585: Supply Vessel Cargo Handling Training Video
P3630: Effects of Motion on Cognitive Performance
P3668: DIGIT Database developments; phase two
P3682: Evaluation of Safety Culture Software
P3698: HSE Decompression Workshop
P3700: Occupational Exposure Limits and Olfaction in Hyperbaric Environments
P3721: Remote Testing Offshore: Pilot Study
P3729: Adaptation to Night Work Offshore: Pilot Study
P3731: Long Term Health Effects Associated with Hyperbaric Work
P3736: Evaluation of the Effects of SMTs on Health and Safety
P3739: Decompression Trials – National Hyperbaric Centre, 1999
P3743: Offshore Noise and Personnel Audiometry Data Reports
P3754: Diver Tool Noise: Dry and Wet
P3763a: Review of the effects of diving on lung function
P3763b: Report from the workshop on VOCs in diving chambers
P3788: Cognitive Performance in Underwater Environments
P3806: The Development of a Manual Handling ‘Toolkit’ for FPSO Design and Specification
P3822: Physiological and Psychological Markers for Adjustments to Shiftwork
P3837: Shift Patterns/ Time of Day/ Year and Drill floor accidents
P3839: Fatigue Offshore: A comparison of short sea shipping and the offshore oil industry
P3864: Psychosocial aspects of work and health in the North Sea oil and gas industry
P3945: Development of standards of good management practice & task-based risk assessment tool for
offshore and onshore occupational stressors
P3946: Psychosocial markers for adjustment to shiftwork offshore
P3947: Physiological markers for adjustment to shiftwork offshore
P3951: The role of health promotion and surveillance in the safety and well-being of oil industry
employees
P3958: Fatigue, Health and Injury among merchant seafarers, shorebase maintenance staffworkers on
offshore installations, phase 2
P3960: Identifying and Eliminating ergonomic risks offshore: A resource pack for safety personnel
P3968: Offshore Noise Benchmarking
P3977: The Relationship between Depth, Cognitive Function and Metacognitive Awareness
P3983: Development of a methodology for the assessment of human factors issues relative to trips, slips
and fall accidents in the offshore industries

Technical Support Tasks classified against ‘Health’
T053: Noise Exposure Under Hyperbaric Conditions
T112: Review of probable survival times for immersion in the North Sea
T1330: A review of cerebral damage as a consequence of exposure to emboli
T1441: Collection and Analysis of Consultation Records Kept by Offshore Medics – A Pilot Study
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Projects identified by report number only which are classified against
‘Health’
OTO 1999 088: Occupational Exposure to Benzene, Toluene, Xylene and Ethylbenzene during
routine offshore oil and gas production operations
OTO 1998 157: Occupational Health considerations in the design and construction of offshore
installations
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4.7

I7: SKILLS AND KNOWLEDGE

Individuals require the appropriate skills and knowledge to be able to perform tasks and roles effectively.
Skills and knowledge are not inherent personal qualities and can be acquired through training and
experience.
Projects classified against ‘Skills and Knowledge’
P2719: Selection and Training of OIMs for Crisis Management
P3055: Application of IT to Safety Training
P3056: Information Needs for New Arrivals
P3090: Scuba Reserve Actuation
P3194: Analysing Stress in Survival Course Trainees
P3313: DP Operator Training Guidelines
P3364: Radio Operator Competency
P3585: Supply Vessel Cargo Handling Training Video
P3618: Supervisors’ Management of Safety
P3624: Sector Challenge: Team Based Working
P3761: Mother and Daughter Craft Crew
P3897: Survey of OSD Inspectors’ Human Factors needs
P3909: Training simulation for offshore crane operators
P3924: Internet Based Human Factors Resource for OSD Inspectors
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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4.8

INDIVIDUAL: ALL ASPECTS

Projects looking at ‘human error’ or ‘human behaviour’, in the broadest sense of the terms, have been
assigned the categorisation Individual: All aspects (Competence, Capacities, Personality, Attitudes, Risk
Perception, Health, Skills and Knowledge). This is because all Individual aspects can be thought to
contribute to the individual’s behaviour or error producing conditions.
Projects classified against ‘Individual: All Aspects’
P2733:
P2841:
P2919:
P3303:
P3423:
P3446:
P3452:
P3681:

Study of Temporary Safe Refuges
EGRESS Escape Model
Human Factors of EER
Offshore Human Error Probability Data
Feasibility Study for Evacuation Trails
Collection of Offshore Drilling and PTW HEP Data
Review of Requirements for Evacuation Trials
Marine Offshore Rescue – Good Practice

In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5

Organisational Elements

Organisation - relates to where people are working; the organisation and its
attributes.
The description taken from the published HSG48 (page 2) reads:
Organisational factors have the greatest influence on individual and group behaviour, yet they are often
overlooked during the design of work and during investigation of accidents and incidents. Organisations
need to establish their own positive health and safety culture. The culture needs to promote employee
involvement and commitment at all levels, emphasising that deviation from established health and safety
standards is not acceptable.
Eleven organisational elements (labelled O1 to O11) can be described as:
O1: Staffing
(Section 5.1 provides a description)
O2: Work patterns
(Section 5.2 provides a description)
O3: Conflict
(Section 5.3 provides a description)
O4: Leadership
(Section 5.4 provides a description)
O5: Team structures
(Section 5.5 provides a description)
O6: Roles and responsibilities (Section 5.6 provides a description)
O7: Health and safety culture
(Section 5.7 provides a description)
O8: Resources
(Section 5.8 provides a description)
O9: Health and safety management systems (Section 5.9 provides a description)
O10: Communication
(Section 5.10 provides a description)
O11: Learning from experience (Section 5.11 provides a description)
HSG48 also provides a checklist for human factors in the workplace. This provides a guide to
what might be expected to be included under organisational elements. This includes the
existence of:
• An effective health and safety management system.
• A positive safety climate and culture.
• Arrangements for setting and monitoring of standards.
• Adequate supervision.
• Effective incident reporting and analysis.
• Learning from experience.
• Clearly visible health and safety leadership.
• Suitable team structures.
• Efficient communication systems and practices.
• Adequate staffing levels.
• Suitable work patterns.
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5.1

O1: STAFFING

An organisation must ensure provision of adequate staffing for the tasks required to be undertaken.
Projects classified against ‘Staffing’
P3761: Mother and Daughter Craft Crew
P3764: Demanning Aspects of Offshore Platforms
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.2

O2: WORK PATTERNS

It is known that the scheduling of work can have an impact on the way in which it is carried out. For
example, work patterns that require very long shift periods can introduce problems with fatigue and lost
concentration, whereas shift periods that are too short may cause unnecessary disruption to the work being
carried out.
Projects classified against ‘Work Patterns’
P2897: Alertness Mood and Shiftwork – Publication
P3034: Loss of Well Control: Initiating Events
P3037: Psychological Aspects of Health and Safety Offshore
P3295: Health Implications of Offshore Work, 6yr Pilot
P3382: Standby Vessel Radar Capability
P3442: Evaluation of the 3-3 Work Pattern
P3516: Psychological Aspects: Further Analyses
P3630: Effects of Motion on Cognitive Performance
P3640: Human Factors Review of Vessel Motion Standards
P3729: Adaptation to Night Work Offshore: Pilot Study
P3761: Mother and Daughter Craft Crew
P3786: Time of Day and Drill Floor Accidents
P3822: Physiological and Psychological Markers for Adjustment to Shiftwork
P3837: Shift Patterns/ Time of Day/ Year and Drill floor accidents
P3839: Fatigue Offshore: A comparison of short sea shipping and the offshore oil industry
P3864: Psychosocial aspects of work and health in the North Sea oil and gas industry
P3946: Psychosocial markers for adjustment to shiftwork offshore
P3947: Physiological markers for adjustment to shiftwork offshore
P3958: Fatigue, Health and Injury among merchant seafarers, shorebase maintenance staffworkers on
offshore installations, phase 2
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
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OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.3

O3: CONFLICT

There is always the potential for conflict in the work place, particularly between personnel that work closely
together. It is in the interest of the organisation to quickly understand and resolve any such situation.
Summary of OSD R&D coverage for the area of ‘Conflict’
No projects have been classified against ‘Conflict’ to date.
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.4

O4: LEADERSHIP

The leadership qualities of an organisation, and in particular, the qualities of staff in leadership roles, can
have a significant impact upon the staff working for that organisation. Effective leadership can be key to
achieving required performance levels, particularly in adverse conditions.
Projects classified against ‘Leadership’
P2719:
P2919:
P3576:
P3618:
P3725:
P3872:
P3980:

Selection and Training of OIMs for Crisis Management
Human Factors of EER
Report to EERTAG on Ocean Odyssey Survivors Report
Supervisors’ Management of Safety
Leadership Resource Pack, Phase 1
Auditing and Inspecting Emergency response systems
Review of the role of managerial leadership on organisational safety outcomes

In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.5

O5: TEAM STRUCTURES

The way in which workers are organised in teams, and how these teams are expected to function and
perform, can have a direct bearing upon work carried out.
Projects classified against ‘Team Structures’
P3615: Safety Implications of Self Managed Teams
P3624: Sector Challenge: Team Based Working
P3736: Evaluation of the Effects of SMTs on Health and Safety
P3820: Offshore Inspectors’ Guide on Teamworking
P3859: Rough Weather Rescue
P3872: Auditing and Inspecting Emergency response systems
P3897: Survey of OSD Inspectors’ Human Factors needs
P3924: Internet Based Human Factors Resource for OSD Inspectors
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.6

O6: ROLES AND RESPONSIBILITIES

Any organisation needs to define roles and responsibilities for staff so that both the organisation and the
individual know what is expected. This should help ensure proper accountability and responsibility for
actions.
Projects classified against ‘Roles and Responsibilities’
P3820: Offshore Inspectors’ Guide on Teamworking
P3859: Rough Weather Rescue
P3980: Review of the role of managerial leadership on organisational safety outcomes
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.7

O7: HEALTH AND SAFETY CULTURE

There are many definitions of health and safety culture/climate. One that has received widespread
acceptance is that from the UK’s Advisory Committee on the Safety of Nuclear Installations: ‘The safety
culture of an organisation is the product of individual and group values, attitudes, perceptions, competencies,
and patterns of behaviour that determine the commitment to, and the style and proficiency of, an
organisation’s health and safety management.’
Projects classified against ‘Health and Safety Culture’
P3125: Risk Perception and Safety in the Oil Industry
P3352: Joint Analysis of UK and Norwegian Risk Data
P3389: The Measurement of Safety Climate in Safety Cases
P3544: Promoting Compliance with Safety Rules Offshore
P3682: Evaluation of Safety Culture Software
P3725: Leadership Resource Pack, Phase 1
P3810: Offshore Behaviour Modification and Safety Improvement Programmes – A Literature
Review.
P3878a: Disseminating Recent HSE and Offshore Oil Research: Behaviour Modification Programmes
– Establishing Best Practice
P3878b: Disseminating Recent HSE and Offshore Oil Research: Safety Culture Maturity Model
P3897: Survey of OSD Inspectors’ Human Factors needs
P3916: Distributed Cognition Models for Human Factors Failures in Operating and Design Processes
P3924: Internet Based Human Factors Resource for OSD Inspectors
P3951: The role of health promotion and surveillance in the safety and well-being of oil industry
employees
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.8

O8: RESOURCES

An organisation is responsible for ensuring sufficient technical and financial resources are available to perform
the required tasks. This is linked closely to the need to ensure adequate ‘Staffing’. Efficient allocation of
resources is particularly important where financial constraints are onerous.
Projects classified against ‘Resources’
P3201: Study of Medical Evacuations from offshore installations: 1987-1992.
P3202: Offshore Medical Evacuations: Monitoring Study
P3624: Sector Challenge: Team Based Working
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.9

O9: HEALTH AND SAFETY MANAGEMENT SYSTEMS

The key features of a health and safety management system (taken from HSG65) are described as: an
effective health and safety policy; an effective management structure and arrangements for delivering the
policy; a planned and systematic approach to implementing policy; measuring performance; and, auditing
and reviewing performance. OSD has further broken these down into 18 elements (described in PBN
98/13: Safety case assessment – management of health and safety) to reflect the issues given prominence in
the Cullen report and the circumstances of the offshore industry. These elements include for example
‘Competence and Training’, ‘Selection of Personnel’, ‘Occupational Health’ and ‘Review and Application
of Lessons Learned’. Therefore, the category of ‘Health and Safety Management systems’ can be interpreted
to be very broad and could be implied in a large number of the projects. This category has only been assigned
where projects are specifically related to the overall health and safety management system of an organisation.
Projects classified against ‘Health and Safety Management Systems’
P2074: Unmanned testing of divers breathing apparatus
P3125: Risk Perception and Safety in the Oil Industry
P3397: Collision Avoidance Management
P3452: Review of Requirements for Evacuation Trials
P3576: Report to EERTAG on Ocean Odyssey Survivors Report
P3685: Catalogue of OSD and Offshore Industry Research by Key Safety Management Elements
P3850: Maritime Hazards – Suitable and Sufficient Risk Assessment
P3872: Auditing and Inspecting Emergency response systems
P3897: Survey of OSD Inspectors’ Human Factors needs
P3914: Human Factors Capability Assessment
P3924: Internet Based Human Factors Resource for OSD Inspectors
P3943: Use of information communication technology to automate access to the Health and Safety
Executive’s safety information definition study
P3945: Development of standards of good management practice & task-based risk assessment tool for
offshore and onshore occupational stressors
P3963: Human factors assessment of safety critical tasks
P3980: Review of the role of managerial leadership on organisational safety outcomes
P3989: Validation of the Human Factors Capability Model

Projects identified by report number only which are classified against
‘Health and Safety Management Systems’
OTO 1998 157: Occupational Health considerations in the design and construction of offshore
installations
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
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P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.10

O10: COMMUNICATION

Organisational communication can be thought to encompass anything related to communication channels
within an organisation, for example, managers listening to the workforce. It is not, in this context,
concerned with physical noise and associated communication problems e.g. through inability to hear
instructions.
Projects classified against ‘Communication’
P3034: Loss of Well Control: Initiating Events
P3125: Risk Perception and Safety in the Oil Industry
P3576: Report to EERTAG on Ocean Odyssey Survivors Report
P3719: Claymore Platform Wind Tunnel Test Programme
P3723: Helicopter Side Egress from Ditching
P3725: Leadership Resource Pack, Phase 1
P3726: Gas Turbine Smoke Trials: Feasibility Study
P3733: Research on Offshore Helideck Environmental Issues
P3872; Auditing and Inspecting Emergency response systems
P3913: Helideck Design Guide – Environmental Effects
P3943: Use of information communication technology to automate access to the Health and Safety
Executive’s safety information definition study
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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5.11

O11: LEARNING FROM EXPERIENCE

While a large number of projects can be argued to contain an element of learning from experience, those
categorised here are pieces of work with a considerable focus on learning from experience, for example,
preparation of case study material, collation of good practice, and review of a major incident. The learning
comes not only from offshore experience, there is also some transfer of knowledge from other industry sectors.
Projects classified against ‘Learning from Experience’
P2142: The Incidence of decompression sickness arising from commercial offshore air diving operations
in the UK sector of the North sea during 1982/83
P2242: Decompression sickness from commercial offshore air diving operations on the UK continental
shelf during 1987
P2944: Risks of Alternative EER Systems
P3073: Neurological and cerebrovascular abnormalities in divers
P3129: Review of Recent Advances in Recovery Technology
P3158: Review of Diving Registry Records
P3193: Post Immersion Collapse
P3201: Study of Medical Evacuations from offshore installations: 1987-1992
P3202: Offshore Medical Evacuations: Monitoring Study
P3397: Collision Avoidance Management
P3428: Offshore Noise Case Study Report
P3449: Offshore Ergonomics Case Study
P3487: Pseudo oil based muds drilling safety issues – a review
P3496: Auditing Shift Handover Communications
P3576: Report to EERTAG on Ocean Odyssey Survivors Report
P3624: Sector Challenge: Team Based Working
P3681: Marine Offshore Rescue – Good Practice
P3700: Occupational Exposure Limits and Olfaction in Hyperbaric Environments
P3725: Leadership Resource Pack, Phase 1
P3763a: Review of the effects of diving on lung function
P3859: Rough Weather Rescue
P3864: Psychosocial aspects of work and health in the North Sea oil and gas industry
P3872: Auditing and Inspecting Emergency response systems
P3878a; Disseminating Recent HSE and Offshore Oil Research: Behaviour Modification Programmes
– Establishing Best Practice
P3881: Human Error Dependency
P3914: Human Factors Capability Assessment
P3915: Offshore Industry Internet Incident Database
P3916: Distributed Cognition Models for Human Factors Failures in Operating and Design Processes
P3943: Use of information communication technology to automate access to the Health and Safety
Executive’s safety information definition study
P3945: Development of standards of good management practice & task-based risk assessment tool for
offshore and onshore occupational stressors
P3960: Identifying and Eliminating ergonomic risks offshore: A resource pack for safety personnel
P3980: Review of the role of managerial leadership on organisational safety outcomes
P3983: Development of a methodology for the assessment of human factors issues relative to trips, slips
and fall accidents in the offshore industries
P3988: Safety Implications for Offshore Maintenance Using Proprietary Management/Scheduling
Software
P3989: Validation of the Human Factors Capability Model
P4014: Mutual Misconceptions of Designers and Operators
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Technical Support Tasks classified against ‘Learning from Experience’
T053: Noise Exposure Under Hyperbaric Conditions
T112: Review of probable survival times for immersion in the North Sea
T1330: A review of cerebral damage as a consequence of exposure to emboli
T1441: Collection and Analysis of Consultation Records Kept by Offshore Medics – A Pilot Study

Projects identified by report number only which are classified against
‘Learning from Experience’
OTO 1998 157: Occupational Health considerations in the design and construction of offshore
installations
In addition, the following projects and reports have been classified against
‘All Human factor Elements’ and so contribute to work in this area:
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on
and offshore systems
P3933: Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
OTH 531: Proceedings of the Occupational Health conference: Aberdeen
26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference:
Aberdeen 27-29 March 2001
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6

All Human Factor Elements

A number of projects have been identified which cut across the whole scale of Job, Individual and
Organisational human factor elements. On the whole these are large studies with a broad remit, for example
to investigate the effect of organisational change and changes in the working environment on individuals.
This category has been created to capture these projects rather than to include each project against every
element. For projects that are completed, this categorisation will remain unchanged, however, for ongoing
projects (e.g. P3716), what is actually covered upon project completion, may be able to be described more
specifically under individual human factor elements. Such projects would be reviewed on completion and the
entry amended in any future version of the catalogue.
Projects classified against ‘All Human Factor Elements’
P3366: Human and Organisation Factors in Offshore Safety
P3380: FLAIM – Joint Industry Programme
P3626: Safety and Performance Enhancement in Drilling Operations
P3661: Factoring the Human into Safety
P3680: Managing Safety in Design
P3716: Changing Work Environment, A Longitudinal Study
P3728: FPSO Safety with Emphasis on Operational Safety
P3732: Techniques to Address Rule Violations
P3745: Safety Initiative Mapping Exercise for OIAC: Scoping Phase
P3796: Breaking Down the Barriers to Safety
P3911: Behavioural and social sciences: human factors: integration for on and offshore systems
P3933: Validation of a human factors accident investigation tool: Comparison between lagging and
leading safety performance indicators
P3950: Preparation of website version of SPEDOHFI
P3982: Human Factors in Offshore Operations
P3998: Human Factors Guidance for Selecting Appropriate Maintenance Strategies in the Offshore Oil
and Gas Industries

Projects identified by report number only which are classified against
‘All Human Factor Elements’
OTH 531: Proceedings of the Occupational Health conference: Aberdeen 26-28 March 1996
OTO 2001 041: Proceedings of the Occupational Health conference: Aberdeen 27-29 March 2001
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7

Index of Projects

Project Number & Title
0777 Final report on the project to verify if CO2 is likely to concentrate
in the lower region of a diving bell
0795 Acoustic Noise Levels in Commercial Diving
0809 Noise and Vibration Control: Guidance for Designers
0821 Safer Diving Through Better Communications
0965 Guidance on Effective Diving Communications
0966 Guidance on Acoustic Levels in Commercial Diving
1104 Terminology for Diver/NDT Inspectors
2029 Assessment of the accuracy of the Draeger tube method for the
estimation of mineral oil in breathing air supplied by compressors
2033 Improvement in Divers’ Communication
2050 Psychological and neurological impairment in professional divers
2074 Unmanned testing of divers breathing apparatus
2142 The Incidence of decompression sickness arising from commercial
offshore air diving operations in the UK sector of the North sea
during 1982/83
2242 Decompression sickness from commercial offshore air diving
operations on the UK continental shelf during 1987
2340 Prevention of oxygen toxicity in divers
2368 Assessment of Diving Supervisor Workload and Performance
2432 Neurophysiological techniques in the detection of damage to
nervous tissue in divers
2460 The Survivability of TEMPSC Occupants
2547 Smoke Hoods for Offshore Use – Performance Requirements
2613 Air Diving Dive Supervisor Workloads
2620 Investigation into possible contributory factors to decompression
sickness in commercial air diving and the potential long-term
neurological consequences
2621 Development of Decompression procedures
2719 Selection and Training of OIMs for Crisis Management
2731 Human Factors of Lifeboat Operations
2733 Study of Temporary Safe Refuges
2822 Maintenance Related Incidents in Topsides
2823 Safety Representatives and Committees Review
2841 EGRESS Escape Model
2896 Human Factor Analysis of Drilling Controls
2897 Alertness Mood and Shiftwork – Publication
2910 Physical Selection for Rescue Craft Crew
2912 Telescape Evacuation System
2919 Human Factors of EER
2926 Degradation of Divers lung function

42

Human Factor elements
J5, I6
J5, I6
J5
J5
J5
J5, I6
J2
I6
J5
J5, I2, I6
J4, J5, O9
J5, I6, O11

J5, I6, O11
J5, I6
J3, I2, I6
J5, I2, I6
J5, I6
J1, J5, I6
J3, J5, I2, I6
J5, I2, I6

J5, I6
J3, I1, I2, I3, I7, O4
J4, I2, I3, I4
J5, Individual (all)
J1, I6
Regulatory Environment
Individual (all)
J4, J5
J5, I3, I6, O2
J1, I2
I2, I6
J2, J4, Individual (all), O4
J5, I2, I6
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2943 Diet, Health and the Offshore Worker
2944 Risks of Alternative EER Systems
3006 Divers’ Lung Function Measurements
3010 Jet Noise Effects During Accidents
3015 TSR Breathability Study
3031 Psychometrics and OIM Selection
3034 Loss of Well Control: Initiating Events
3037 Psychological Aspects of Health and Safety Offshore
3055 Application of IT to Safety Training
3056 Information Needs for New Arrivals
3073 Neurological and cerebrovascular abnormalities in divers
3088 A study to determine if there is an association between the retinal
and central nervous system lesions caused by decompression and
to identify the common causal mechanisms
3090 Scuba Reserve Actuation
3125 Risk Perception and Safety in the Oil Industry
3129 Review of Recent Advances in Recovery Technology
3135 Measurement of lung function offshore: final report
3158 Review of Diving Registry Records
3184 Pilot Noise Audit of Diving Operations
3193 Post Immersion Collapse
3194 Analysing Stress in Survival Course Trainees
3201 Study of Medical Evacuations from offshore installations: 19871992.
3202 Offshore Medical Evacuations: Monitoring Study
3227 Review of Seasickness Medications
3236 Measurement of Lung Function Offshore
3266 Assessment of PA Systems
3285 Evaluation of Safety Case Regulations 1992
3295 Health Implications of Offshore Work, 6yr Pilot
3296 HEART HRA Technique for PC Application
3297 Human Factors in Offshore Operations
3303 Offshore Human Error Probability Data
3310 Assessment of Medical State of Offshore Population
3313 DP Operator Training Guidelines
3341 Evaluation of Blow-down Noise in Diving Operations
3346 Report of SC Evaluation Management Feedback
3352 Joint Analysis of UK and Norwegian Risk Data
3360 Shift Handover Review
3364 Radio Operator Competency
3366 Human and Organisation Factors in Offshore Safety
3380 FLAIM – Joint Industry Programme
3382 Standby Vessel Radar Capability
3389 The Measurement of Safety Climate in Safety Cases
3397 Collision Avoidance Management
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I2, I6
J1, J5, O11
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J5, I6, O8, O11
J5, I6, O8, O11
J5. I6
J5, I2, I6
J5
Regulatory Environment
J3, J5, I6, O2
J1, J2, J3, J4, J5
J1, J5, I1, I2, I6
Individual (all)
I6
I7
J5
Regulatory Environment
I4, I5, O7
J2
J1, I1, I7
All Human Factor Elements
All Human Factor Elements
J2, J5, I1, I2, O2
O7
I1, O9, O11
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3410
3416
3423
3427
3428
3429
3433
3441
3442
3443
3446
3449
3452
3481
3487
3496
3516
3541
3544
3576
3578
3585
3615
3618
3624
3626
3630
3632
3640
3661
3668
3669
3680
3681
3682
3685
3698
3700
3714
3716
3719

Neuro-behavioural Impairment after DCS
Validity of Stress Audits
Feasibility Study for Evacuation Trails
Audiological Survey of Royal Navy Divers
Offshore Noise Case Study Report
Noise Exposure Limits for Hyperbaric Conditions
Competency for Semi-Sub Ballast Control
Application of an advanced physiological model of decompression
in the evaluation of decompression stress
Evaluation of the 3-3 Work Pattern
Prevention of Helicopter Total Inversion
Collection of Offshore Drilling and PTW HEP Data
Offshore Ergonomics Case Study
Review of Requirements for Evacuation Trials
Casualty Handling – FF TEMPSC
Pseudo oil based muds drilling safety issues – a review
Auditing Shift Handover Communications
Psychological Aspects: Further Analyses
Hazard Identification, Human Factors and Risk Evaluation
Promoting Compliance with Safety Rules Offshore
Report to EERTAG on Ocean Odyssey Survivors Report
Factors which could influence Diver Performance on
Neurological Investigation
Supply Vessel Cargo Handling Training Video
Safety Implications of Self Managed Teams
Supervisors’ Management of Safety
Sector Challenge: Team Based Working
Safety and Performance Enhancement in Drilling Operations
Effects of Motion on Cognitive Performance
Evaluation of the Safety Case Regs: Further Work
Human Factors Review of Vessel Motion Standards
Factoring the Human into Safety
DIGIT Database developments; phase two
Ergonomic considerations of FPSO operation
Managing Safety in Design
Marine Offshore Rescue – Good Practice
Evaluation of Safety Culture Software
Catalogue of OSD and Offshore Industry Research by Key Safety
Management Elements
HSE Decompression Workshop
Occupational Exposure Limits and Olfaction in Hyperbaric
Environments
Evaluation of Safety Case Regs; Further Work 2
Changing Work Environment, A Longitudinal Study
Claymore Platform Wind Tunnel Test Programme
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J5, I6
J1, J3, I3, I4, I6
Individual (all)
J5, I6
J5, I6, O11
J5, I6
I1
J5, I6
I4, I6, O2
J1
Individual (all)
J1, I6, O11
J2, J4, J5, Individual (all), O9
J1
J5, I5, I6, O11
J2, O11
J1, J5, I2, I4, I5, I6, O2
J1
J3, I4, I5, O7
O4, O9, O10, O11
J5, I2, I6
J1, I6, I7
O5
I3, I4, I7, O4
I7, O5, O8, O11
All Human Factor Elements
J3, J5, I2, I6, O2
Regulatory Environment
J1, J5, I2, O2
All Human Factor Elements
I6
J1, J5, I1, I2
All Human Factor Elements
Individual (all), O11
I6, O7
O9
J5, I6
J5, I5, I6, O11
Regulatory Environment
All Human Factor Elements
J4, J5, O10
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3721 Remote Testing Offshore: Pilot Study
3723 Helicopter Side Egress from Ditching
3725 Leadership Resource Pack, Phase 1
3726 Gas Turbine Smoke Trials: Feasibility Study
3728 FPSO Safety with Emphasis on Operational Safety
3729 Adaptation to Night Work Offshore: Pilot Study
3731 Long Term Health Effects Associated with Hyperbaric Work
3732 Techniques to Address Rule Violations
3733 Research on Offshore Helideck Environmental Issues
3736 Evaluation of the Effects of SMTs on Health and Safety
3739 Decompression Trials – National Hyperbaric Centre, 1999
3743 Offshore Noise and Personnel Audiometry Data Reports
3745 Safety Initiative Mapping Exercise for OIAC: Scoping Phase
3754 Diver Tool Noise: Dry and Wet
3761 Mother and Daughter Craft Crew
3763a Review of the effects of diving on lung function
3763b Report from the workshop on VOCs in diving chambers
3764 Demanning Aspects of Offshore Platforms
3767 Development of FPSO Report into Internet Accessible Portable
Document Format
3786 Time of Day and Drill Floor Accidents
3788 Cognitive Performance in Underwater Environments
3796 Breaking Down the Barriers to Safety
3806 The Development of a Manual Handling ‘Toolkit’ for FPSO
Design & Specification
3810 Offshore Behavioural Modification and Safety Improvement
Programmes – A Literature Review
3820 Offshore Inspectors’ Guide on Teamworking
3822 Physiological and Psychological Markers for Adjustments to
Shiftwork
3837 Shift Patterns/ Time of Day/ Year and Drill floor accidents
3839 Fatigue Offshore: A comparison of short sea shipping and the
offshore oil industry
3842 Single Joint Elevators – Defining the safe working envelope
3850 Maritime Hazards – Suitable and Sufficient Risk Assessment
3859 Rough Weather Rescue
3861 JIP to Develop Lifejacket/Immersion Suit Test Protocol
3864 Psychosocial aspects of work and health in the North Sea oil and
gas industry
3872 Auditing and Inspecting Emergency response systems
3878a Disseminating Recent HSE and Offshore Oil Research:
Behaviour Modification Programmes – Establishing Best Practice
3878b Disseminating Recent HSE and Offshore Oil Research: Safety
Culture Maturity Model
3881 Human Error Dependency
3897 Survey of OSD Inspectors’ Human Factors needs
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I6
J4, J5, O10
O4, O7, O10, O11
J4, J5, O10
All Human Factor Elements
I2, I6, O2
J5, I6
All Human Factor Elements
J4, J5, O10
I4, I6, O5
J5, I6
J5, I6
All Human Factor Elements
J5, I6
J5, I2, I7, O1, O2
J5, I2, I6, O11
J5, I6
J1, O1
J1, J5, I1, I2
J1, J3, O2
J1, J5, I2, I6
All Human Factor Elements
J1, I6
O7
O5, O6
I6, O2
J3, I6, O2
J3, I2, I6, O2
J1, J2
O9
J5, I2, O5, O6, O11
Regulatory Environment, J5
J5, I3, I4, I6, O2, O11
I1, O4, O5, O9, O10, O11
I4, O7, O11
O7
J4, I1, I5, O11
I1, I7, O5, O7, O9
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3909 Training simulation for offshore crane operators
3911 Behavioural and social sciences: human factors: integration for on
and offshore systems
3913 Helideck Design Guide – Environmental Effects
3914 Human Factors Capability Assessment
3915 Offshore Industry Internet Incident Database
3916 Distributed Cognition Models for Human Factors Failures in
Operating and Design Processes
3924 Internet Based Human Factors Resource for OSD Inspectors
3933 Validation of a human factors accident investigation tool:
Comparison between lagging and leading safety performance
indicators
3943 Use of information communication technology to automate access
to the Health and Safety Executive’s safety information definition
study
3945 Development of standards of good management practice & taskbased risk assessment tool for offshore and onshore occupational
stressors
3946 Psychosocial markers for adjustment to shiftwork offshore
3947 Physiological markers for adjustment to shiftwork offshore
3950 Preparation of website version of SPEDOHFI
3951 The role of health promotion and surveillance in the safety and
well-being of oil industry employees
3958 Fatigue, Health and Injury among merchant seafarers, shorebase
maintenance staffworkers on offshore installations, phase 2
3960 Identifying and Eliminating ergonomic risks offshore: A resource
pack for safety personnel
3963 Human factors assessment of safety critical tasks
3968 Offshore Noise Benchmarking
3977 The Relationship between Depth, Cognitive Function and
Metacognitive Awareness
3978 Preliminary Study of Emergency Breathing Systems
3980 Review of the role of managerial leadership on organisational
safety outcomes
3982 Human Factors in Offshore Operations
3983 Development of a methodology for the assessment of human
factors issues relative to trips, slips and fall accidents in the offshore
industries
3988 Safety Implications for Offshore Maintenance Using Proprietary
Management/Scheduling Software
3989 Validation of the Human Factors Capability Model
3998 Human Factors Guidance for Selecting Appropriate Maintenance
Strategies in the Offshore Oil and Gas Industries
4014 Mutual Misconceptions of Designers and Operators
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J4, I1, I7
All Human Factor Elements
J4, J5, O10
O9, O11
I5, O11
J4, J5, O7, O11
I1, I7, O5, O7, O9
All Human Factor Elements

O9, O10, O11

J1, J3, I6, O9, O11

J1, J5, I2, I6, O2
J1, J5, I2, I6, O2
All Human Factor Elements
I2, I4, I6, O7
J3, I2, I6, O2
J3, J4, J5, I2, I6, O11
J1, O9
J5, I6
J1, J5, I2, I5, I6
J5, I2
I1, I2, I3, I4, O4, O6, O9,
O11
All Human Factor Elements
J5, I6, O11

O11
O9, O11
All Human Factor Elements
I4, O11
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Technical Support Tasks
Technical
Support Task
Number
T053
T112
T1330
T1441

Project/Report Title

Human Factor elements

Noise Exposure Under Hyperbaric Conditions
Review of probable survival times for immersion in
the North Sea
A review of cerebral damage as a consequence of
exposure to emboli
Collection and Analysis of Consultation Records
Kept by Offshore Medics – A Pilot Study

J5, I6, O11
I2, I6, O11
J5, I2, I6, O11
I6, O11

Projects identified by report number only
Report Number
OTH 531
OTO 1999 088

OTO 1998 157
OTO 2001 041

Report Title
Proceedings of the Occupational Health
conference: Aberdeen 26-28 March 1996
Occupational Exposure to Benzene, Toluene,
Xylene and Ethylbenzene during routine offshore
oil and gas production operations
Occupational Health considerations in the design
and construction of offshore installations
Proceedings of the Occupational Health
conference: Aberdeen 27-29 March 2001

Human Factor elements
All Human Factor Elements
J5, I6

J5, I6, O9, O11
All Human Factor Elements

Appendix
The following projects are currently confidential for commercial, policy, regulatory or copyright
reasons. For further information, contact Bob Simpson.
3780 Review of Management Trends
3970 Launch/recovery systems for RIC/FRC handling
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8

Project Data Sheets

The project data sheets are arranged in this section of the report in ascending numerical order.

48

Human Factors Categorisation:

J5: Work Environment
I6: Health

This study investigated the possibility of CO2 layering occurring in diving bells.
Project Number:
Report Title:

0777
Final Report on the Project to verify if CO2 is likely to
Concentrate in the Lower Region of a Diving Bell

Abstract:
It is known that carbon dioxide (CO2) which is produced as a by-product of metabolism can cause
severe metabolic disturbances. These include sustained increased levels of minute ventilation and
eventually unconsciousness if this excess carbon dioxide is not eliminated by the normal mechanisms.
Carbon dioxide is an ever-present danger in the hyperbaric environment. It had been postulated that,
because CO2 is denser than helium and oxygen, it could separate from the constituent gases in the bell
and form a blanket of gas with a high partial pressure of CO2 over the bell trunking. Thus, divers reentering the bell after an excursion would be subjected to a high partial pressure of CO2. There have
been instances where divers have reported experiencing “foul” gas on re-entry to the bell.
Project 0777 was undertaken to test the hypothesis that CO2 may partition from less dense gas in the
simplest of environments. Experiments were carried out during which gas samples were withdrawn
from the top and bottom of gas cylinders containing heliox and CO2 at low ambient temperatures.
Apart from sampling, the cylinders were left undisturbed. It was considered that if no layering occurred
in this situation, then it would be even less likely to occur in-situ inside the bell when gas mixing would
occur due to diver movement and the action of CO2 scrubbers.
The study concluded that the experiments found no convincing evidence of stratification in either
cylinder using two techniques of gas analysis. These results were obtained when there were optimum
conditions present to facilitate stratification which in-situ would certainly not be the case. The results
implied that it requires at least one week, under optimum conditions for any evidence of CO2 layering
to be found. Such conditions would not be found during routine diving, further strengthening the
argument against CO2 layering in diving bells.

Information sources:
•

OTO 1997 814: Final Report on the Project to verify if CO2 is likely to concentrate in the lower
reaches of a Diving Bell

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I6: Health
This project demonstrated early concern over noise levels in the working environment of
commercial divers, and the effects on both effective communications and diver hearing.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

0795
Acoustic Noise Levels in Commercial Diving
Prodive Ltd
HSE OSD
R Mavin
Closed

Abstract:
The Department of Energy funded this study to identify information that would have to be studied in
the preparation of guidance notes on acoustic noise levels in commercial diving. Particular areas of
concern to divers included: diving near ships which generate noise from internal machinery; diving near
ships manoeuvring with bow and stern thrusters; operations involving high pressure water jets; diving
whilst piling is in progress.
Information was collected from researchers, diving companies, government, institutions and certifying
authorities. In addition experienced divers were interviewed and UK and USA diving organisations
were contacted. Some 280 references were co-ordinated into the following groups:
• Noise levels in the hyperbaric environment
• Noise control methods
• Relevant standards and codes of practice
• Hearing thresholds
• Hearing effects in divers caused by noise
• Hearing effects caused by other means
• Effect of noise on diver communication
It was concluded that sufficient data existed on which to base draft Guidance Notes. A report providing
recommendations for good practice in the avoidance of noise-related problems in commercial diving
was subsequently published under P0966.

Information Sources:
•
•
•

Offshore Research Focus No 38, August 1983, page 11.
Report OTO 83 009: Preliminary Study of the Relevant Information to be Considered in the
Preparation of Draft Guidance Notes on Acoustic Levels in Commercial Diving
Report OTO 83 030: Acoustic Noise Levels in Commercial Diving

Associated Projects:
Project 0966: Guidance on Acoustic Levels in Commercial Diving

Human Factors Categorisation: J5: Work Environment
This project dealt with guidance, standards and legislation relating to noise and vibration hazards
in the working environment of offshore installations.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

0809
Noise and Vibration Control: Guidance for Designers
CIRIA
JIP (HSE contribution 44%)
K O’Donnell
Closed

Abstract:
This project was the second phase of a UEG study to provide detailed guidance on noise and vibration
control on offshore installations. The first phase was funded by UEG and resulted in a short report
giving general guidance on noise and vibration control for engineers engaged on conceptual design
and/or management of detailed design. The second phase, funded by the Department of Energy and 17
industrial contributors, focused on assisting engineers engaged on the detailed design of offshore
installations in gaining a better understanding of noise and vibration techniques and to establish
appropriate procedures for noise and vibration surveys and certification.
A comprehensive design manual was prepared giving detailed guidance on the control of noise and
vibration under the following headings:
• Specifications and procedures
• Noise sources
• Prediction and control
• Public address and alarm systems
• Acceptance testing
• Commissioning
• Surveys
In addition a separate volume was issued dealing with standards and legislation related to offshore noise
and vibration.

Information Sources:
•
•
•
•
•

Offshore Research Focus No 33, October 1982, page 5.
Offshore Research Focus No 45, October 1984, page 9.
Offshore Research Focus No 49, September 1985, page 7.
Report OTO 85 004: Noise and Vibration Control Offshore Volume 1, Guidance for Project
Management – UR25 Volume 1
Report OTO 85 005: Noise and Vibration Control Offshore Volume 2, Guidance on Design –
UR25 Volume 2

Associated Projects:

Human Factors Categorisation: J5: Work Environment
This project was concerned with communications in the offshore commercial diving
environment and the potential for poor underwater communication to reduce diving safety and
efficiency.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

0821
Safer Diving Through Better Communications
Underwater Technical & Scientific Consultants
HSE OSD
R Mavin
Closed

Abstract:
This project was funded to find out why, in spite of the general opinion that underwater
communications were bad, there had been little improvement over the previous six years. The
commercial gain arising from more efficient communications should have proved sufficient motivation,
apart from the importance of communications in an emergency.
The objectives of the study were to summarise current knowledge about underwater communications
and produce a coherent plan for work to fill those gaps in knowledge identified, as a first step towards
providing guidance on effective diver communications. Based on a literature search, a questionnaire to
the offshore industry, and the contractor’s experience, the components of communications systems were
analysed and several deficiencies highlighted. The overall conclusion of the report was that diving safety
and efficiency are seriously reduced by poor communications. The reasons for this include inadequate
microphones, connectors and speech processors, high background noise levels due to breathing
equipment, tools, etc and poor matching components. The report also suggested headings for any
guidance notes produced. Guidance notes and supporting information were subsequently published
under P0965.

Information Sources:
•
•
•

Offshore Research Focus No 38, August 1983, page 11.
Report OTO 83 010: Safer Diving through Better Communications – A Project Definition Study
Report OTO 83 031: Safer Diving through Better Communications – A Project Definition Study

Associated Projects:
Project 0965: Guidance on Effective Diving Communications

Human Factors Categorisation: J5: Work Environment
This project was concerned with communications in the offshore commercial diving
environment and the potential for poor underwater communications to reduce diving safety
and efficiency.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

0965
Guidance on Effective Diving Communications
Underwater Technical & Scientific Consultants
HSE OSD
R Mavin
Closed

Abstract:
Effective communications between divers and surface support personnel make an important
contribution to diving safety but communications were not always thought to be as good as they should
be. It was believed that equipment and techniques could be improved at a faster rate, and that the issue
of guidance notes on the subject could help progress. In P0821, the contractors completed a project
definition study for the preparation of guidance notes.
The objective of P0965 was to prepare and publish guidance notes and supporting information, on the
minimum communications performance standards required for safe diving operations.
The report suggests ways of meeting the standards either by detailing the objectives or by specific
suggestions. It was intended to help usage and to further the development of safe and effective diving
communications. Descriptions are given of the responsibilities for communication and their
organisation. The report considers testing methods, performance standards and technical specifications.
Suggestions are made as to the actions to be taken in the event of communications degradation or
failure. The role of training is also considered.

Information Sources:
•

Report OTH 88 279: Diving Communications

Associated Projects:
Project 0821: Safer Diving through Better Communications

Human Factors Categorisation: J5: Work Environment
I6: Health
This project demonstrated early concern over noise levels in the working environment of
commercial divers, and the effects on both effective communications and diver hearing.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

0966
Guidance on Acoustic Levels in Commercial Diving
Prodive Ltd
HSE OSD
R Mavin
Closed

Abstract:
An earlier project definition study (P0795) concluded with evidence that noise is a potential diving
hazard – it makes communications difficult and it may cause damage to divers’ hearing. The project also
listed over 200 references that could be used in preparing guidance notes on the topic.
The objective of P0966 was to prepare guidance notes on acceptable acoustic noise levels in commercial
diving, supported by an explanatory report. The aim of the guidance notes was to recommend
maximum noise levels and generally reduce unnecessary exposure to noise.
The published report, OTH 88 280, provides recommendations for good practice in the avoidance of
noise-related problems (particularly loss of hearing affecting diving personnel). Because of a lack of data
from underwater studies, it is compiled largely from information gathered from onshore industries.
Some allowance is made for the physical differences pertaining underwater. The frequency range
considered in this study, is that normally used for hearing conversation in air.

Information Sources:
•
•

Offshore Research Focus No 69, February 1989, page 3.
Report OTH 88 280: Control of Noise in Diving

Associated Projects:
Project 0795: Acoustic Noise Levels in Commercial Diving

Human Factors Categorisation: J2: Work Instructions
This project produced a glossary of standard terms to be used in offshore structural inspection,
to ensure that written and verbal reports and instructions were clear and unambiguous.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

1104
Terminology for Diver/NDT Inspectors
Haydn Webborn Consultancies Ltd
HSE OSD
R Mavin
Closed

Abstract:
Divers making underwater inspections of offshore installations tended to use imprecise and colloquial
expressions to describe what they saw. It was felt that their routine reports, verbal and written, would be
more accurate if standard terminology were used throughout. In addition the relevant CWISP
examination syllabus required divers to have knowledge of ‘the basic terminology of steel and concrete
structures’.
The objective of this project was to assemble a standard glossary of terms describing features, defects,
damage and blemishes in steel and concrete installations.
A reference document was produced (OTH 87 277) which defined the terms used in offshore structural
inspection and also contained useful additional information on the topics covered. The Handbook
contains four chapters:
• Offshore Facilities
• Inspection (Equipment and techniques, magnetic particle inspection, radiography, ultrasonics,
photography, video, planning and reporting, biological fouling, corrosion and protection, general
defects, weld defects)
• Materials and Weld Inspection
• Concrete

Information Sources:
•
•

Offshore Research Focus No 64, April 1988, page 11.
Report OTH 87 277: A Handbook of Terminology for the use of Divers and Inspectors of
Offshore Structures

Associated Projects:

Human Factors Categorisation:

I6: Health

This study carried out a comparison of results of oil mist measurements using two different
analytical techniques.
Project Number:
Report Title:
Contractor:

2029
Assessment of the Accuracy of the Draeger Tube Method
for the Estimation of Mineral Oil in Breathing Air
Supplied by Compressors
UKAEA

Abstract:
Hydrocarbon oil mist and/or vapour is commonly measured in breathing air supplied by compressors
using Draeger indicating tubes. P2029 was undertaken to assess the accuracy of the Draeger tube
measurements by comparison with other analytical techniques. Experiments were run to compare the
Draeger tube measurements with infrared (IR) spectrophotometric determinations, both carried out
simultaneously on laboratory generated mists.
Comparison of the results on oil mist concentration by the two methods indicated that the Draeger
tubes gave significantly lower readings than the IR method. The reasons for the low results have not
been fully investigated in this work although three possibilities were suggested:
(a) incomplete chemical reaction of the reagents with the absorbed oil
(b) deposition of oil mist on the metal gauze and tube wall in front of the absorbing layer of silica gel
(c) incomplete absorption of the mist on the silica gel
Suggestion (a) was considered to be unlikely, but observations indicated that (b) appeared to be a
contributory factor.
The effectiveness of trapping oil mists was not determined for either the Draeger tube or the IR
method.
The report includes suggestions for further investigative work.

Information sources:
•

OTO 1997 810: Assessment of the accuracy of the Draeger tube method for the estimation of
mineral oil in breathing air supplied by compressors

Associated Projects:

Human Factors Categorisation: J5: Work Environment
This project looked at the problem of communication in the diving work environment and the
associated safety implications.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2033
Improvement in Divers’ Communication
P A Technology
HSE OSD
R Mavin
Closed

Abstract:
There had been criticism over the years of the quality and reliability of communication systems used in
diving. The rate of improvement was felt to be surprisingly slow considering developments in the mass
produced electronics industry. Because of the safety implications in having an effective and reliable
communications system, the Department of Energy funded this study to assess electronic techniques
relevant to the improvement of underwater communications in the diving industry.
It was found that the systems in use (c. 1988) exhibited many functional deficiencies, some of which
could be rectified by exploitation of the existing technology. However the perceived value of
communications quality was not found to be high and financial restraints on diving contractors were an
obstacle to radical change. In addition, the diver communications market was found to be small, and
entry by new companies difficult, because of high financial barriers and lack of track record. It was
concluded that the market equilibrium at that time was unlikely to lead to spontaneous change.

Information Sources:
•
•

Offshore Research Focus No 67, October 1988, page 12.
Report OTI 87 500: Improvements in Diver Communications

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This pilot study investigated the apparent relationship between increasing experience of
professional diving and short-term memory performance.
Project Number:
Report Title:
Contractor:

2050
Psychological and Neurological Impairment in
Professional Divers
Diver Performance Research Unit

Abstract:
Previous investigations following decompression sickness (DCS) and deep diving trials have produced
evidence for neuropsychological impairment in some divers. In particular, some studies of memory and
reasoning abilities had found poor performance by those divers who had long professional diving
experience. The pilot study – P2050 - was undertaken to further investigate the relationships between
two cognitive skills – memory and reasoning – clinical personality and commercial diving.
Approximately 100 professional divers, with a wide range of diving experience were tested, as well as a
suitable number of control subjects.
The overall pattern of results suggested that there are some long-term effects on memory and reasoning
ability caused by professional diving. Divers were tested using non-verbal reasoning, digit span and
serial addition. When the effect of age was statistically controlled, the tests found a significant decline in
performance with increased diving experience among those divers with no record of DCS.
Performance was significantly worse than that of controls on these same tests. Divers with one or more
recorded instances of DCS performed significantly worse than did divers of the same age and experience
with no such DCS record. Clinical personality appeared to remain stable over time and did not
generally appear to be altered either by diving experience or by DCS trauma.
The results suggest that impairment is occurring primarily in short-term memory capacity and that this
effect is carrying over to those other cognitive processes which possess a substantial short-term memory
component.

Information sources:
•

OTO 1991 008 Psychological and Neurological Impairment in Professional Divers

Associated Projects:

Human Factors Categorisation:

J4: Displays and Controls
J5: Work Environment
O9: Health and Safety Management Systems

This project evaluated industry guidelines on the acceptability of equipment for unmanned
testing of diver’s breathing apparatus.
Project Number:
Report Title:
Contractor:

2074
Unmanned Testing of Diver’s Breathing Apparatus
Development Engineering (Aberdeen) Ltd

Abstract:
In response to the need to give industry guidance on the acceptability of equipment for a particular task,
the Department of Energy (DEn) and the Norwegian Petroleum Directorate (NPD) worked together to
produce a set of guidelines for the testing of underwater breathing apparatus. At the time of this study,
the guidance document was in draft form and represented the best information then available. The
study objective was to carry out tests on a piece of well established field equipment following the
guidelines, thus enabling the appropriateness of the guidelines to be established.
The review looked at the following issues:
• Hydrostatic imbalance
• Diver orientation
• Gas supply
• Inspired gas temperature
• Water temperature
• Respiratory minute volume (RMV) range
• Equipment reliability
• Test certificate
The final report includes a number of recommendations for modifications to the DEn/NPD guidelines,
grouped under the topic areas listed above.

Information sources:
•

OTO 1997 811: Unmanned Testing of Diver’s Breathing Apparatus

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I6: Health
O11: Learning from Experience

This project evaluated the incidence of decompression sickness and assessed the associated
contributory factors.
Project Number:
Report Title:
Contractor:

2142
The Incidence of Decompression Sickness Arising from
Commercial Offshore Air Diving Operations in the UK
Sector of the North Sea during 1982/83
RGIT

Abstract:
Under P2142, a survey of air diving activity in the UK sector of the North Sea was carried out for the
two year period 1982/83. This included an evaluation of the incidence of decompression sickness and
an assessment of contributory factors.
A wide range of parameters was recorded including dive depth/bottom time, decompression technique,
type of thermal protection and, when decompression sickness (DCS) occurred, the manifestation
category. Two derived variables were calculated. These were the Decompression Penalty Index (DP
Index), a measure of the hyperbaric stress imposed by the dive, and the Safety Factor Index, a measure of
the amount of additional decompression time added to a dive.
A retrospective analysis of dive logs from all major diving contractors operating during the survey period
resulted in 25,740 man-dive records. Surface decompression diving accounted for approximately 60%
of the dives, no-stop diving for 30%, and in-water-stop diving for only 10%. Dives carried out with inwater decompression had a less severe hyperbaric exposure than those carried out using surface
decompression.
During the survey period, 79 cases of DCS were recorded of which 44 had Type 1 manifestations and
35 had Type 2 (neurological) manifestations. The influence of four contributory factors was examined
i.e. the severity of the hyperbaric stress; the decompression procedure; the extent of applied safety
factors; the type of thermal protection.
The study concluded that the number of Type 2 manifestations in the UK sector of the North Sea was
of concern. The principal contributory factor appeared to be the severity of the hyperbaric exposure,
with a contribution from the use of hot water suits. When these variables were controlled, there was no
evidence to suggest that the technique of surface decompression was any more hazardous than the use of
in-water stops, at least for dives of moderate severity.

Information sources:
•

OTO 1997 812: The Incidence of Decompression Sickness Arising from Commercial Offshore Air
Diving Operations in the UK Sector of The North Sea during 1982/83

Associated Projects:
Project 2620: Investigation into possible contributory factors to decompression sickness in commercial
air diving and the potential long-term neurological consequences
Project 2621: Development of Decompression Procedures

Human Factors Categorisation:

J5: Work Environment
I6: Health
O11: Learning from Experience

This project reports the results of the 1987 survey of the pattern of commercial, offshore, airdiving operations and occurrences of decompression sickness on the UK Continental Shelf.
Project Number:
Report Title:
Contractor:

2242
Decompression Sickness from Commercial Offshore AirDiving Operations on the UK Continental Shelf During
1987
RGIT

Abstract:
This report documents the findings for the 1987 survey of the occurrence of decompression sickness
(DCS) arising from commercial offshore air-diving operations carried out on the UK Continental Shelf.
The report describes the pattern of diving and the occurrence of DCS during the year.
The pattern of diving and the occurrence of DCS from 1982 to 1986 has been reported in Shields et al
(see Information Sources). This report demonstrated that the alleged improvement in the conduct and
consequences of air-diving operations had not taken place, and that the imposition of Diving Safety
Memorandum 7, 1986 (DSM 7/86) had been fully justified. However, in response to pressure from
industry, the Department of Energy relaxed its restriction and permitted the individual diving
contractors to apply for an extension on the basis of different decompression tables to those used
previously. Subsequently, a limit of approximately twice the original DSM bottom time was permitted.
Therefore, the most important function of the 1987 survey was to monitor the performance of the new
decompression tables and the potential consequences of having relaxed the DSM.
The conclusions of the 1987 survey included:
• The incidence rate of DCS for 1987 remained unacceptably high. The performance of the
“improved” surface decompression tables was not satisfactory and had continued to produce
episodes of neurological DCS.
• The basis for imposing the DSM 7/86 has been confirmed. The basis for requesting its withdrawal
has again been shown to be unfounded.
• Although the limitations of DSM 7/86 should have prevented all the neurological episodes (and the
greater proportion of DCS Type 1) arising in 1987, it was believed from the accumulated evidence
of 1982-1987 that the line was slightly too relaxed.
• Dives carried out using bell-TUP are of considerable severity and the indications are that they will
result in a high incidence of DCS.

Information sources:
•
•

OTO 1989 029: Decompression Sickness from Commercial Offshore Air-Diving Operations
on the UK Continental Shelf During 1987
Shields, T.G., Duff, P.M., Lee, W.B. and Wilcock, S.E. Decompression Sickness from Commercial
Offshore Air-Diving Operations on the UK Continental Shelf during 1982 to 1986.

Associated Projects:
Project 2142: The incidence of decompression sickness arising from commercial offshore air diving
operations in the UK sector of the North Sea during 1982/83.
Project 2620: Investigation into possible contributory factors to decompression sickness in commercial
air diving and the potential long-term neurological consequences

Human Factors Categorisation:

J5: Work Environment
I6: Health

This project investigated the role of xanthine oxidase in the induction of long-term injuries
arising from decompression.
Project Number:
Report Title:
Contractor:

2340
Prevention of Oxygen Toxicity in Divers
MRC Radiobiology Unit

Abstract:
Divers returning to the surface too quickly after being exposed to high pressure for a period of time
develop decompression sickness. It is generally accepted that distress is caused by the release of nitrogen
(or other gas) bubbles within the tissue of the body during or shortly after rapid decompression which
causes blockage of the blood supply. This renders the affected tissue ischaemic (deficient blood supply)
which is proposed to lead to the conversion of the enzyme xanthine dehydrogenase to xanthine oxidase,
the oxygen radical producing form of the enzyme. The involvement of xanthine oxidase (XO) in the
production of oxygen free radicals is one of the proposed mechanisms in the pathogenesis of tissue
damage due to oxygen toxicity. In view of the specific location of xanthine oxidase in endothelial
tissue, the enhancement of oxygen radical production could cause damage to the central nervous system.
This supposition makes it very likely that xanthine oxidase might play a significant role in the induction
of long-term injuries arising from decompression.
The aim of P2340 was to initially investigate the conversion of xanthine dehydrogenase (XD) to
xanthine oxidase in cultured cells exposed to hypoxia and to study the consequence of reoxygenating
those hypoxic cells. This was followed by investigation of the conversion of xanthine dehydrogenase to
xanthine oxidase by studies on a mammalian system after exposure to hypoxia.
The conclusions of the study included:
• The results show that previous reports on the increased activity of xanthine oxidase in ischaemic and
reperfused tissues may be misleading as all these determinations were carried out on homogenized
cells or tissues. The effects of ischaemia and reperfusion with oxygen appear to influence proteolytic
enzymes which then influence xanthine oxidase, especially upon homogenisation.
• The lipid peroxidation effects determined in cultured cells and their observed inhibition by
allopurinol are very significant and could be primary causes of oxidative damage.
• Allopurinol is found to be an active drug in limiting the damaging effects which arise from hypoxia
followed by reoxygenation even when changes in the state of xanthine oxidase are not significant or
well defined.
• The experiments showed that xanthine oxidase/dehydrogenase is abundant in a number of cultured
cells as well as in mice and rats. This is not the case with pigs and humans. Analyses carried out on
human blood plus reports in the literature showed there is little xanthine oxidase in human tissue. It
is possible that low concentrations localised in endothelial tissue of the central nervous system may
be effective.
• Anaesthetics can induce changes in xanthine oxidase/dehydrogenase ratios measured on
homogenized samples.

Information sources:
•

OTO 1997 803: Prevention of Oxygen Toxicity in Divers

Associated Projects:

Human Factors Categorisation: J3: Work Pressures
I2: Capacities
I6: Health
This project examined the work pressures associated with the role of diving supervisor and the
links to stress levels of these personnel.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2368
Assessment of Diving Supervisor Workload and
Performance
British Aerospace
HSE OSD
R Mavin
Closed

Abstract:
The complexity of the diving supervisor workload and responsibilities place a heavy demand on the
individual supervisor. The Diving Inspectorate was concerned that these demands may be excessive and
place divers at risk. This study was sponsored, to assess the performance and mental (stress) workload on
diving supervisors.
It was found that although dive-supervisor stress levels were not elevated during the periods of study, a
number of factors were identified which would readily lead to over-load situations if they were
combined, especially in an emergency. Improvements in communications, life-support monitoring,
spatial information, vigilance and avoidance of fatigue were recommended.
The confidential report from this study (OTN 89 157) was later combined with the results of P2613 and
published as an open report OTO 93 009, under P2789.

Information Sources:
•

Report OTN 89 157: Assessment of Diving Supervisor Workload and Performance (confidential)
(revised and published as OTO 93 009 under P2789)

Associated Projects:
Project 2613: Air Diving Dive Supervisor Workloads
Project 2789: Camera Ready Copy of Diver Supervisor Stress Report

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This project used a variety of neurophysiological techniques to investigate possible damage to
the central nervous system in divers.
Project Number:
Report Title:
Contractor:

2432
Neurophysiological Techniques in the Detection of
Damage to Nervous Tissue in Divers
University of Southampton

Abstract:
Research interest in the field of diving medicine has focused on the possibility of long-term side effects
arising as a result of both overt neurological decompression illness (nDCI) and insidious damage caused
by apparently incident-free diving.
Clinical neurophysiological techniques seemed to be a promising means of identifying neurological
damage in dysbaric illness. This study was designed principally as an enquiry into the applicability of
advanced neurophysiological tools in investigating the contention that sub-clinical lesions exist after
apparently successful treatment for nDCI. The study investigated possible damage to the central nervous
system in divers using a variety of neurophysiological techniques.
The project was separated into two distinct studies. Patients monitored whilst undergoing treatment for
nDCI were entered into the ‘acute’ study whilst cases of dysbaric illness that were monitored at a later
date were assigned to the ‘background’ study.
The conclusions from the acute and background studies included:
• Divers who have achieved a full clinical recovery from nDCI are, as a group, distinguishable on the
basis of multivariate analysis of neurophysiological data from a population of non-divers. The
findings supported the contention that residual neurological damage exists in divers who have
apparently returned to clinical normality.
• An individual who has made a full clinical recovery from nDCI is not reliably identifiable on the
basis of the neurophysiological parameters used in this study.
• Close examination of serial sensory evoked potentials (SEPs) revealed a high prevalence of
neurophysiological abnormality in cases of acute nDCI.
• In general, neurophysiological improvement occurs with clinically successful treatment. However,
SEP changes do not parallel exactly the clinical course in nDCI.

Information sources:
•

OTO 1997 804: Neurophysiological Techniques in the Detection of Damage to Nervous Tissue in
Divers

Associated Projects:
P3073: Neurological and Cerebrovascular Abnormalities in Divers

Human Factors Categorisation: J5: Work Environment
I6: Health
The findings of this project allow more informed judgements to be made regarding the
environment within a TEMPSC and its effect on occupant health.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2460
The Survivability of TEMPSC Occupants
Robert Gordon Institute of Technology
HSE OSD
M G Lunt
Closed

Abstract:
Survivors of an evacuation from an offshore platform may be safe in a TEMPSC at the moment of
abandonment but they are later in danger from overheating, suffocation, seasickness and dehydration in
the shut-down TEMPSC. Rescue from a TEMPSC is hazardous in all but calm weather. Hence it is
important to know how quickly the dangers build up to the point where, in spite of the hazards, it
becomes necessary to attempt recovery.
The objective of P2460 was to measure the speed with which dangers build up in various conditions for
the occupants of TEMPSC.
Trials were carried out to establish survivability criteria for TEMPSC occupants. It was concluded that:
• the internal TEMPSC environment was related primarily to occupancy levels;
• in winter conditions, the internal temperature of the TEMPSC was acceptable;
• in summer conditions, the internal temperature was high, causing considerable thermal stress and
sweating, particularly when wearing survival suits;
• motion sickness occurred within the first half-hour of a sea trial, with approximately 30% of
occupants vomiting and 50% feeling unwell. Heat and fumes plus observation of vomiting occupants
exacerbated the motion sickness levels.
It was deduced that severe debilitation of TEMPSC survivors would occur within 12 to 24 hours under
the trial conditions. On this basis, they should be recovered at the earliest safe opportunity. The actual
levels of crowding, heat stress and motion sickness are all factors to be considered when determining the
point at which rescue should be put in hand.
The prevalence and severity of motion sickness found led to a follow-on project (P3227), which
reviewed and assessed the range of anti-emetic medications available.

Information Sources:
•
•
•

Offshore Research Focus No 99, February 1994, page 9.
Report OTN 92 131: Survivability of Occupants of Totally Enclosed Motor Propelled Survival
Craft (confidential)
Report OTH 92 376: Survivability of TEMPSC Occupants – March 92

Associated Projects:
Project 3227: Review of Seasickness Medications

Human Factors Categorisation:

J1: Task
J5: Work Environment
I6: Health

This project reviewed the performance requirements for smoke hoods for offshore use.
Project Number:
Report Title:
Contractor:

2547
Smoke Hoods for Offshore Use – Performance
Requirements
University Medical School, Aberdeen

Abstract:
A smoke hood as defined in performance requirements, is an item of respiratory protective equipment
that prevents the wearer breathing the toxic gases in fire smoke and therefore allows escape from a fire
to a place of safety. It should also protect the head, and in particular the eyes, from the radiant heat of a
fire, from transient flame lick, and the irritant chemicals that can be suspended in smoke.
The duration of protection that a smoke hood has to provide need not be long. At the time of the
study, 15 minutes had been stipulated as the minimum duration of protection provided by equipment
for offshore use. A smoke hood is only designed to deal with escape from a fire and no other task.
Project 2547 reviewed the performance requirements for a smoke hood for offshore use.
The published project report covers a wide range of requirements relating to smoke hoods including:
• General requirements
• Performance requirements
• Construction and material requirements
• Marking
• Conditioning procedure prior to testing
• Performance tests

Information sources:
•

OTO 1996 703: Smoke Hoods for Offshore Use – Performance Requirements

Associated Projects:

Human Factors Categorisation: J3: Work Pressures
J5: Work Environment
I2: Capacities
I6: Health
This project investigated pressures of work and the effect of the work environment on the stress
levels of dive supervisors operating in support of air diving operations.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2613
Air Diving Dive Supervisor Workloads
British Aerospace
HSE OSD
R Mavin
Closed

Abstract:
The objectives of this project were to investigate and assess the work practices, performance and
potential mental workload problems of dive supervisors operating in support of air diving operations on
the UK Continental Shelf, and to identify any improvements that would increase the safety of diving
operations.
Considerable differences were observed between the stress levels for air-range and saturation dive
supervisors. Information overload together with poor communications were identified as the principal
areas of concern with the air-range supervisors.
The confidential report from this study (OTN 91 147, not issued) was later combined with the results of
P2368 and published as an open report OTO 93 009, under P2789.

Information Sources:
•

Report OTN 91 147: Assessment of Diving Supervisor Workload and Performance (confidential)
(not issued – results incorporated into OTO 93 009 under P2789)

Associated Projects:
Project 2368: Assessment of Diving Supervisor Workload and Performance
Project 2789: Camera Ready Copy of Diver Supervisor Stress Report

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This study investigated the potential long-term neurological consequences of diving and
decompression sickness. It also included an investigation of possible contributory factors to
decompression sickness arising from commercial air diving.
Project Number:
Report Title:
Contractor:

2620
Investigation into possible contributory factors to
decompression sickness in commercial air diving and the
potential long-term neurological consequences
RGIT

Abstract:
The aims of P2620 were to investigate possible contributory factors to decompression sickness (DCS)
arising from commercial air diving and to investigate potential long-term neurological consequences of
diving and DCS.
The published report presents and compares the findings of neurological investigations on divers who
have experienced DCS (n=31) and divers who have no DCS history (n=31). Comparison was made
with appropriate control non-diver subjects. Clinical investigations involved the use of
neurophysiological assessment, psychometric assessment, neurological examination and HMPAOSPECT imaging.
Data were analysed to allow comparison of group responses, responses of pairs of age-matched subjects
and correlation of responses to different investigative techniques. Differences were found between
subject groups.
The findings of the study included:
• Divers with a history of DCS generally performed less well than other subjects on psychometric
assessment.
• On neurological examination the group of divers with a history of DCS were found to have more
clinical abnormalities and in a greater proportion of subjects than the divers with no DCS history.
• The severity of a diver’s DCS history, drug usage, presence of significant head injury/toxic fume
exposure and diving history were found not to have any significant effects on the findings of this
study, although their importance as possible confounding factors is recognised.
It was concluded that there is evidence of impairment in divers with and without history of DCS in
comparison with control subjects. Divers with history of DCS had poorer performance than those with
no DCS history. The clinical significance of the results was unclear in the absence of a long-term study.
Further qualitative or quantitative speculation was not possible on the basis of the findings presented in
the report.

Information sources:
•
•

OTO 1996 953: Investigation into possible contributory factors to decompression sickness in
commercial air diving and the potential long-term neurological consequences.
Offshore Research Focus No 116, February 1997.

Associated Projects:
Project 2621: Development of Decompression Procedures – Phases II and III

Human Factors Categorisation:

J5: Work Environment
I6: Health

This study aimed to provide safer operational Air Sur DO2 decompression tables for a wide
range of diving exposures.
Project Number:
Report Title:
Contractor:

2621
Development of Decompression Procedures – Phases II
and III
Ecosystems Inc

Abstract:
This project completed three phases of a programme of work to improve the safety and the rationale of
procedures for air diving with surface decompression using oxygen (Air Sur DO2). The programme
included evaluation of an integrated diving and decompression analysis system incorporating prediction
of gas phase growth and resolution. It also involved use of the validated decompression stress prediction
model in development of new decompression procedures and tables for Air Sur DO2 diving.
The final report summarises the results obtained in Phases I, II and III of extensive analyses of
decompression procedures to relate incidence of decompression sickness symptoms (DCS) to the
magnitudes of major stress indices in operational and research Air Sur DO2 diving/decompression
procedures.
Phase I demonstrated the qualitative superiority of a theoretical decompression stress index based upon
growth and resolution of a free gas phase (“bubbles”).
Phase II established quantitative values for use of the ‘Bubble Growth Index’ in predicting incidence of
DCS in specific diving/decompression profiles. In Phase III of the programme, the Decompression
Stress Analysis System was used to produce a complete table of Air Sur DO2 diving schedules.
It was intended that the new tables should be progressively verified by a series of laboratory trials, with
the ultimate goal of attaining their acceptance by the diving industry for use in offshore work.

Information sources:
•
•

OTO 1996 801: Development of Decompression Procedures – Based upon integrated analytic
models of tissue gas bubble dynamics and oxygen tolerance – Phases II and III.
Lambertsen, C.J., M.L. Gernhardt, R.G. Miller and E. Hopkin. Phase I Final Report – Evaluation
of a Decompression Analysis Method based upon integrated analytic models of tissue gas bubble
dynamics and oxygen tolerance. Project E/5B/CON/8121/2334.

Associated Projects:
Project 2142: The Incidence of Decompression Sickness arising from commercial offshore air diving
operations in the UK sector of the North Sea during 1982/83.

Human Factors Categorisation: J3: Work Pressures
I1: Competence
I2: Capacities
I3: Personality
I7: Skills and Knowledge
O4: Leadership
This project delivered recommendations relating to selection, training and assessment of OIMs,
with particular reference to their ability to take command in an offshore emergency.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2719
Selection and Training of OIMs for Crisis Management
Robert Gordon Institute of Technology
HSE OSD
R W Miles
Closed

Abstract:
The job of an OIM demands not only day-to-day management responsibilities for a wide range of
functions, but also the ability to take the role of on-scene commander should an emergency arise. The
level of command ability that may be demanded of an OIM is clearly outwith the range of typical
management responsibilities.
P2719 was set up to examine the practical implications of responding to Cullen Recommendation No.
98, which states: ‘The operator’s criteria for selection of OIMs, and in particular their command ability, should form
part of its Safety Management System.’
The specific objectives were:
• to identify the particular personality characteristics and skills required by OIMs to enable them to
perform effectively as the senior manager of an installation, with particular reference to their ability
to undertake the command role in an emergency;
• to identify the methods being used to select and train OIMs for crisis management and evaluate the
effectiveness of simulated emergency exercises for the assessment and training of OIMs;
• to determine whether psychometric tests would be of benefit in selecting and training potential
OIMs, especially in relation to their command and crisis management responsibilities.
On the basis of the studies carried out, a set of 27 recommendations was derived, relating to selection,
training and assessment of OIMs, with particular reference to their ability to take command in an
offshore emergency. These cover: selection criteria; selection methods; emergency command training;
use of simulated emergencies; and, formal competence assessment procedures.
It was concluded that defining selection criteria and analysing training needs for the OIM population as
a whole is difficult because OIMs manage a wide range of installations with different operational
demands. The researchers recommended that assessment of an OIM’s competence to manage an
emergency should be based on the type of emergency they are likely to have to manage, that is related to
the safety case of a particular installation.
This project set a pattern for encouraging industry participation alongside HSE in potentially sensitive
human factor and safety management related research projects.

Information Sources:
•
•
•
•

Offshore Research Focus No. 85, October 1991, page 2.
Offshore Research Focus No. 92, December 1992, page 6.
Offshore Research Focus No. 102, August 1994, page 11.
Report OTO 92 004: The selection and training of Offshore Installation Managers - A survey of
UK companies
• Report OTO 92 011: The selection and training of Offshore Installation Managers for crisis
management - Second interim report
• Report OTH 92 374: The selection and training of Offshore Installation Managers for crisis
management

Associated Projects:
Project 3031: Psychometrics and OIM selection

Human Factors Categorisation: J4: Displays and Controls
I2: Capacities
I3: Personality
I4: Attitudes
This project examined the physical and mental capacities of people, as well as the effects of
personality and attitudes, in the use of lifeboats in an emergency situation. The study also
considered the adequacy of lifeboat controls and equipment.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2731
Human Factors of Lifeboat Operations
Four Elements Ltd
JIP (50% HSE OSD funding)
M G Lunt
Closed

Abstract:
A need was identified to compare the relative merits and problems of different types of lifeboat with
regard to human factors. P2731 was set up to address this need by developing an appropriate
methodology and then applying it to two types of lifeboat, namely freefall and davit-launched.
A methodology was developed which allows detailed analysis of human behaviour in evacuation by
TEMPSC. Aspects modelled included failure modes and probabilities particularly in relation to human
failures; time delays caused by difficulties with controls and equipment; and the consequences with the
potential for loss of life or injury. The contractor expected the methodology to enable small differences
between makes and models to be compared, and to be sufficiently robust to enable new developments in
TEMPSC to be assessed and compared with existing TEMPSC.
A demonstration of the methodology was performed to illustrate the role of simulation within the
process of TEMPSC selection and specification for a fixed installation. The demonstration model
showed that, when consideration was given primarily to the human factors component of lifeboat
evacuation, little difference existed between freefall and conventional types of lifeboat. Although it was
not possible to generalise to other platforms, it was clear that the time component is critical when the
time available for evacuation is tight.
When P2731 was carried out (c.1991-93), the modelling used was in its infancy and only limited
conclusions could be drawn. Knowledge of the impact of human factors on EER has increased
progressively with subsequent projects. Computer simulation was used to investigate occupant motion
during freefall lifeboat launch as one element of P2866, the possible human errors and failures that may
occur at each stage of EER from an offshore installation were summarised in P2919, and human error
probabilities (HEPs) were generated for davit-launched and freefall lifeboat systems in P3303.

Information Sources:
•

Report OTN 93 167: Freefall versus davit-launched lifeboats: Human factors study (confidential)
Volume 1 - Final report,
Volume 2 – Appendices

Associated Projects:
Project 2919: Human factors of EER
Project 2866: Computer simulation of freefall lifeboats
Project 3303: Offshore human error probability data

Human Factors Categorisation: J5: Work Environment
Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
This project provided HSE with a number of recommendations for further work in the area of
temporary refuges. The recommendations focused on further analysis of human behaviour and
the conditions within the TR.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2733
Study of Temporary Safe Refuges
Four Elements Ltd
HSE OSD
M G Lunt
Closed

Abstract:
The HSE needed to identify the fundamental issues concerning design criteria and functioning of
temporary refuges (TRs) and, in particular, to develop a strategy for filling the gaps in current
knowledge.
The brief for this project was to assist HSE in developing a philosophy for establishing TR functional
performance objectives and design guidance. Other aspects of the project involved reviewing existing
knowledge and design practice, in the light of the functions and performance criteria identified, and
compiling an appropriate research programme of further work requirements, with priorities.
The study produced a general framework for the analysis of TR requirements. It was suggested that the
industry required guidance on a wide range of issues. Proposals for further work included:

•
•
•
•
•
•
•
•

review of acceptable human tolerance ranges for toxicants, temperature, blast effects, carbon
monoxide, etc.
investigation of the practicability of providing positive pressure within the living quarters as a means
of maintaining breathable air and resisting pollutant ingress.
review of literature relating to human behaviour in fires and related situations.
review of decision-making literature.
development of escape and evacuation dynamic situation modelling.
development of methodologies and tools to incorporate functional analysis of the TSR requirements
into the design process.
review use of windows in accommodation and CCRs.
identification of the physical and psychological demands of the emergency situation on personnel to
provide design support and guidance.

Information Sources:
•

Report OTN 92 226: The temporary safe refuge concept: - a scoping study (confidential)

Associated Projects:
Project 3002: TR Firewall Study
Project 3015: TR Breathability Study
Project 3095: Toxic Emissions from Firewalls

Human Factors Categorisation: J1: Task
I6: Health
This project analysed incidents and accidents associated with maintenance related tasks offshore.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2822
Maintenance Related Incidents in Topsides
Data Engineering (Phaseclever) Ltd
HSE OSD
Tariq Al-Hassan
Closed

Abstract:
The objective of P2822 was to investigate historical data on maintenance related incidents for topside
systems on offshore installations. A preliminary analysis of accident report form data (OIR9A forms
were in use at this time) was carried out to determine the overall quantity and quality of data available.
Thereafter, the study concentrated on analysis of the data for a three-year period (1989-1991) following
the Piper Alpha incident. The 1,971 incidents recorded during this period were entered onto a database
and an automatic analysis system added for automatic recording of trends.
Nearly 15% of all reported incidents studied were directly associated with maintenance activities, while
over 30% of the remaining incidents were believed to be possibly related to maintenance being
incorrectly/inadequately carried out.
It was proposed that the stand-alone database created for this project could be kept updated. It is not
believed that this was implemented. This project demonstrated that a computer-based system can be
created to analyse incident data to enable the ongoing management reporting of trends.

Information Sources:
•
•

Report OTN 95 125: Maintenance related incidents in topside systems - appendices (confidential)
Report OTI 95 626: Maintenance related incidents in topside systems

Associated Projects:

Human Factors Categorisation: Regulatory Environment
This project examined the effectiveness of HSE regulations relevant to the offshore workforce.
As such, it impacts upon the environment in which offshore organisations operate on matters
associated with health and safety, including human factors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2823
Safety Representatives and Committees Review
University of Aberdeen
HSE OSD
R W Miles
Closed

Abstract:
The HSE took over responsibility for the Offshore Installations (Safety Representatives and Safety
Committees) Regulations 1989 (SI 1989/971) from the Department of Energy (DEn) in 1991 when it
became regulator for offshore health and safety. The Regulations came with a commitment to review
their effectiveness after two years. To inform the review, HSE commissioned Aberdeen University to
conduct a study on the working of the Regulations.
The objective of P2823 was to examine the effectiveness of the Regulations in facilitating the
participation of the workforce in improving health and safety, and in providing an effective and
independent means of dealing with health and safety issues on offshore installations.
The study team drew general conclusions regarding participation, communication and responsiveness.
Specific conclusions and recommendations were grouped under: training and information; roles and
functions; administration; trade unions; exemptions; hook-ups; monitoring; safety committees; the role
of the HSE; miscellaneous; and, future issues.
The study found that the Regulations were largely working well and problem areas would be best
addressed through revised and strengthened guidance.
The Health and Safety Commission (HSC) accepted that revised and strengthened guidance was the
way forward. There was extensive consultation with industry and trade unions on the draft revised
guidance, which HSE accepted in October 1997. ‘A Guide to the Offshore Installations (Safety
Representatives and Safety Committees) Regulations 1989’ (HSE ref. L110) replaces the DEn publication
‘Safety Representatives and Safety Committees on Offshore Installations - Guidance Notes.’

Information Sources:
• Report OTO 93 012 The effectiveness of offshore safety representatives and safety committees
- Volume 1: Survey, analysis, conclusions and recommendations
- Volume 2: Questionnaire data analysis
• Offshore Research Focus No 96, August 1993, page 3.
• ‘A Guide to the Offshore Installations (Safety Representatives and Safety Committees) Regulations 1989’
(HSE ref. L110)
• HSE press release E116:98 - 21 May 1998

Associated Projects:

Human Factors Categorisation: Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
This project examined human behaviour and decision making (i.e. all aspects of an individual),
in an emergency situation.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.8.1999:

2841
EGRESS Escape Model
University of Edinburgh
JIP (approx. 12% HSE OSD funding)
M G Lunt
Closed

Abstract:
At the time of this project (c.1992) no, or little, account was being taken of human behaviour during an
emergency, other than in a simplistic manner. A need was perceived, therefore, to integrate human
behavioural response with that of the movement of people around an offshore installation in an
emergency, so that more realistic assessments could be made of escape provisions and training
procedures. In the field of artificial intelligence, computer simulation methods have been developed to
deal with the complexity of human behaviour based on the randomness of physical processes.
The objective of this Joint Industry Project was to develop methods that would allow modelling of
human behaviour and movement during escape from hazardous situations on offshore installations. Such
methods would assist industry in assessing the safety of platforms, examination and testing of emergency
procedures and in the training of personnel. The project comprised a number of stages:
• literature review on movement of people;
• literature review on human behaviour in fires;
• development of a methodology for assessing platform layout, facilities and procedures for safe escape
from hazards;
• development and preliminary validation of the EGRESS computer model.
In addition to the above, empirical data was collected from an offshore muster exercise to assist in
preliminary validation.
Incorporation of people’s behaviour and decision-making into egress and evacuation models was novel;
this design was therefore an important first step in the introduction of such improved approaches. It was
recognised that the model would need further development and validation to improve its robustness and
ease of use. It is understood that the EGRESS concept has been developed further since the time of this
project.

Information Sources:
•
•

Report OTO 96 704: EGRESS Escape model final reports [previously OTN 93 213]
Report OTN 93 214: EGRESS V5.0 User manual (confidential)

Associated Projects:

Human Factors Categorisation: J4: Displays and Controls
J5: Work Environment
This project addressed the manner in which the design process for the layout of displays,
controls and equipment on a drill floor, can contribute towards safer drilling.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 24.6.1998:

2896
Human Factor Analysis of Drilling Controls
Four Elements Limited
HSE OSD
A W Glass
Closed

Abstract:
Many offshore incidents involving severe injury to personnel and damage to the installation, its
equipment and well(s), result from human factors associated with drill floor operations. Each primary
drilling equipment system on the drill floor may be supplied by a different specialist equipment
manufacturer, and the controls and instrumentation for each system may be supplied by the equipment
manufacturer or by a designated third party. The consequence is a wide variety of controls and
instrumentation configurations, convention and standards. In addition, the controls and instrumentation
are required to fit into the limited space on the rig floor available to the driller for conducting rig
operations.
It was felt that the necessary controls, instrumentation and sensors were not configured in such a way as
to optimise the man/machine interface to simplify the operator task, improve safe operability and reduce
human error and the consequent potential for accident. This study aimed to produce a set of
authoritative guidelines, detailing methods and procedures relating to the human factors, which should
be adopted by rig constructors in the design, specification and layout of controls and instrumentation for
drillers operating drilling rigs on fixed and mobile drilling units on the UKCS.
The project report (OTH 94 443) is constructed in two parts. Part I provides a methodology for
supporting the design of safe systems by ensuring that the design process takes proper account of human
factors, and a basis for its application. Part II provides a compendium of techniques which acts as a
toolkit for use with the methodology. The document is not only intended for use by members of a
design team. Part I in particular, is recommended for use by managers as it provides a basis for
determining the allocation of resources to human factors and highlights the hazardous nature of drilling
activities (c. 1996), and the manner in which many of these hazards can be controlled by design.

Information Sources:
• Offshore Research Focus No 91, October 1992, page 2.
• Report OTH 94 443 Drill-Floor Design: A Consideration of Human Factors
Part I: Main Report
Part II: Human Factors Techniques and References

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I3: Personality
I6: Health
O2: Work Patterns
This project focused on the work environment and its implications for personnel health. The
role of personality in influencing adaptation to offshore work was examined. Patterns of change
in alertness and mood over shift periods and across the offshore work cycle were measured.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 28.3.1999:

2897
Alertness Mood and Shiftwork - Publication
University of Oxford
HSE OSD
R W Miles
Closed

Abstract:
Considerable research into human factors and shift work had been completed by Oxford University.
Much of the data had been collected offshore and would therefore be of interest to many organisations
within the industry. P2897 was initiated to compile and publish the findings of a recent (c.1992)
HSE/BP/University of Oxford study on alertness, mood and shift work in the oil industry.
The original work was carried out in two parts:
• Part I was based on a questionnaire survey in which onshore and offshore work environments were
compared, and implications for employees’ physical and mental health, work satisfaction and sleep
patterns were analysed. The role of personality in influencing adaptation to offshore work was also
examined. The offshore group showed significantly higher anxiety levels than those working
onshore. A higher incidence of sleep problems, marked dissatisfaction with shift schedules, and
higher perceived workload were also found with the offshore workers.
• Part II investigated patterns of change in objective measures of alertness (e.g. reaction time) and in
subjective mood during successive day and night shifts over the two-week period offshore, with
particular focus on the shift-change period at the end of the first week. Significant fluctuations in
alertness and performance over the two-week offshore work cycle were demonstrated, with the
most marked and adverse effects occurring during the shift-change phase.
The publication of this research - which was carried out with the co-operation and encouragement of
BP and UKOOA - in the OTH report series enabled dissemination to a wide audience. This early study
laid the foundation for further research in this important area, which has since been carried out under
Projects 3037, 3295, 3442, 3516 and 3716 (the latter two are ongoing).

Information Sources:
•
•

Offshore Research Focus No 96, August 1993, page 5.
Report OTH 92 389: Human factors, shift work and alertness in the offshore oil industry

Associated Projects:
Project 3037:
Project 3295:
Project 3442:
Project 3516:
Project 3716:

Psychological aspects of health and safety offshore
Health implications of offshore work, 6 year pilot
Evaluation of the 3 - 3 work pattern
Psychological aspects: further analyses
Changing work environment, a longitudinal study

Human Factors Categorisation:

J1: Task
I2: Capacities

This project examined physical selection criteria for rescue craft crew, based on the demands of
casualty recovery.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

2910
Physical Selection for Rescue Craft Crew
Robens Institute, University of Surrey
HSE OSD
R W Miles
Closed

Abstract:
Experience from recent evaluations has suggested that the task of lifting survivors from the sea to a fast
rescue craft (FRC) is very physically demanding and is beyond the capacity of many individuals. This is
especially true when, as is often the case, the survivor’s immersion suit is partly filled with water and the
occupant may be unconscious. The aim of this study was to develop physical selection criteria for rescue
craft crew that are based upon the demands of casualty recovery.
During the initial phase of the work, information on the nature of the physical work carried out by the
crew was collected through discussions with staff from standby vessel companies, training establishments,
maritime rescue services and government agencies. Man overboard incident records were reviewed and
FRC crews interviewed about methods of casualty recovery. The survey revealed some concerns about
the levels of fitness of some FRC crew in relation to the physical demands imposed by responding to
emergencies offshore. In addition, a number of problems were identified regarding the design of the
personal survival equipment provided for their use.
In the second phase of the work, simulation studies were carried out to investigate the physiological and
biomechanical stress resulting from casualty recovery. Three procedures for casualty recovery were
examined: lifting at the bow shoulder; the stern quarter and using a horizontal recovery frame. The
results confirmed that casualty recovery is very physically demanding. Predictions based upon the static
strengths of a working population suggested that the task would be beyond the capacity of many
individuals. The use of a horizontal frame was shown to reduce the levels of biomechanical stress.
The study identified the postures which gave rise to the greatest stress levels during each lifting
procedure and used the data as the basis for the design of a static strength test, which might be useful as a
screening instrument during personnel selection. This study confirmed the physical demands of casualty
recovery and designed a static strength test for use in personnel selection. Further work is required to
validate this test and to determine an appropriate benchmark standard of performance, to ensure that
those who pass the test are able to perform the casualty recovery task proficiently.

Information Sources:
•
•

Offshore Research Focus No 105, February 1995, page 9.
Report OTH 93 408: Physical selection for rescue craft crew

Associated Projects:
Project 2919: Human factors of EER

Human Factors Categorisation: I2: Capacities
I6: Health
This project monitored deployment times, personal descent times and individual’s stress levels
associated with use of a telescopic escape chute, during land based trials.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

2912
Telescape Evacuation System
Telescape (UK) Ltd
JIP (approx. 97% HSE OSD funding)
M G Lunt
Closed

Abstract:
The Cullen Report recommended that the offshore regulatory body should work with industry to
determine the practicability and safety of escape chutes and collapsible stairways. Telescape Ltd proposed
a telescopic chute down which offshore platform personnel could escape rapidly to sea level into a
collecting pontoon before being transferred to liferafts or fast rescue craft. Engineering assessments, scale
model testing and onshore trials, backed by the oil industry and OSO, subsequently demonstrated the
system’s potential. P2912, supported by OSD and Total Oil Marine, was concerned with the third phase
of development, the installation of the system on a quayside to allow comprehensive safety assessments
to be made.
A 19m tower was built on the quayside at Lowestoft Harbour with the escape chute projecting 15-20 m
over the water. Deployment times and personnel descent times and levels of anxiety were monitored by
RGIT. It was found that volunteers who had no previous experience of the system coped very well,
with low stress levels being recorded. The mean individual descent time was 3.75 seconds, while the
best time for receipt of a casualty in the control container to arrival in the liferaft was 107 seconds.
This project represented the completion of the land based trials for the Telescape system. It is
understood that the system subsequently underwent offshore trials from Santa Fe’s rig, Britannia, assisted
by funding from OSO, Hamilton Oil and Total Oil Marine.

Information Sources:
•
•

Offshore Research Focus, No 111, February 1996, page 11.
Report OTO 94 703: Telescape evacuation system [previously OTN 93 190]

Associated Projects:
Project 2853: Secondary escape system

Human Factors Categorisation: J2: Work Instructions
J4: Displays and Controls
Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
O4: Leadership
This study highlighted human factor issues of particular importance in EER and proposed
measures to prevent or mitigate human error.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

2919
Human Factors of EER
R M Consultants Ltd
JIP1
M G Lunt
Closed

Abstract:
Previous offshore incidents have shown the importance of individual human actions in determining
chances of survival, either individually or as a group. Up until the time of this project (c.1992), there
had been little systematic analysis of potential human failures which could be readily applied in the
evaluation and comparison of offshore EER procedures and systems.
P2919 aimed to summarise the possible human errors and failures that may occur at each stage of EER
from an offshore installation. Also, part of the project brief was to propose steps to prevent such failures
or mitigate their consequences. The study revealed a large number of potential human errors within the
EER process, but concentrated on two areas of primary concern:
• failures of vital command and control actions – e.g. the OIM failing to make a timely decision to
abandon his installation;
• potential failures and errors made during the abandonment of an installation by TEMPSC.
This suggests a need for more rigorous training and screening of offshore personnel, both physically and
psychologically. Projects where this has been investigated include P2719 and P2910.
The recommendations from P2919 included:
• training personnel in stress management techniques;
• providing simple decision-making aids (e.g. checklists);
• designing EER equipment specifically for the offshore environment that all personnel can use
effectively in a stressful and physically demanding environment with minimal training and effort;
• in any analysis of EER systems, the role of human failure should be considered alongside technical
performance, to provide a more complete and hence valid analysis of the adequacy of such systems.

Information Sources:
•
•

Offshore Research Focus No 97, October 1993, page 5.
Report OTO 93 004: A human factors analysis of evacuation, escape and rescue from offshore
installations

Associated Projects:
Project 2731: Human factors of lifeboat operations

1

RM Consultants Ltd were principal sponsor; HSE OSD funded preparation of the report.

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This project aimed to increase understanding of the effects of saturation diving on health by
measuring two aspects of lung function at the work site.
Project Number:
Report Title:
Contractor:

2926
Degradation of Divers Lung Function
Royal Brompton Hospital and National Hyperbaric Centre

Abstract:
As a result of past research, the required practice for UK diving operations required that the length of
time that a saturation diver had to spend, at one atmosphere, between one saturation dive and the next,
should be at least equal to the duration of the previous saturation dive (i.e. equal time ‘in’ and ‘out’).
Much of the evidence behind this requirement lay in research conducted during experimental diving,
often to extreme depths. HSE wished to conduct a study on a working population of divers under
North Sea conditions, to discover if the observed effects were replicated at more typical operational
depths.
To help identify the problem more closely, Project 2926 was undertaken. It aimed to measure two
relevant aspects of pulmonary function at the work site, immediately before and after successive
saturation dives, over two seasons of diving. The first aspect reflected the volume of the lung that could
be reached by re-breathed helium in a brief, accurately known period of time of about 10 seconds. This
characteristic is especially sensitive to damage to distal airways. The second aspect, measured the ability
of the alveolar membranes of the lung to transfer carbon monoxide from alveolar gas to the passing
blood stream. The study used a re-breathing technique to measure carbon monoxide transfer (TLCO).
Measurements were taken from 45 divers at the start and/or finish of a total of 131 dives.
The study confirmed the falls in TLCO of 10% or more, seen during individual saturation dives
reported by other investigators. However, there was no compelling evidence that this degradation of
lung function accumulated with time in the divers who took part in P2926. It was recommended that
the findings should be verified by including ‘clinical’ determinations of Vsys and single breath lung
diffusing capacity (TLCOsb) in annual diving medicals for saturation divers.

Information sources:
•

OTO 98 084: Degradation of Divers Lung Function

Associated Projects:
Project 3006: Effects of Diving on Lung Function in Professional Divers
Project 3135: Measurement of Lung Function Offshore: Final Report
Project 3236: Measurement of Lung Function Offshore

Human Factors Categorisation: I2: Capacities
I6: Health
This study provided a valuable insight into the current status of preventative medicine in the
industry. The need for further development of health and physical fitness promotion
programmes specifically for the offshore environment was identified.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

2943
Diet, Health and the Offshore Worker
RGIT
HSE OSD
R W Miles
Closed

Abstract:
Offshore workers face great temptation to over-eat and under-exercise. Moreover, their working
environment may force them to cope with extremely demanding physical conditions and high stress –
during an emergency evacuation for example. This means that the maintenance of health and physical
fitness should be of high priority. OSD funded this pilot study to investigate and compare the current
status of health promotion programmes on offshore installations in both the UK and Norwegian sectors
of the North Sea.
Questionnaires were sent to the medical directors of operators, contractors and drilling companies in
both sectors, and to rig medics in the UK sector and platform nurses in the Norwegian sector. The
overall response rate to the questionnaire was 36%. Most respondents gave offshore health promotion
high priority because of the ageing offshore population and their relatively poor lifestyle (smoking, lack
of exercise and over-eating). A range of programmes were reported to be in operation but were limited
to 47% of the Norwegian platforms and 39% of the British platforms who responded to the
questionnaire.
Many of the UK rig medics commented on their lack of training for long term health promotion and
felt that their role in exercise or fitness programmes lacked credibility because of this. By comparison,
the majority of Norwegian platform nurses indicated that their training had included nutrition and/or
health promotion.
The report concluded that there are opportunities for further development of health promotion
programmes specifically for the offshore environment and for research into the characteristics of
successful programmes.

Information Sources:
•
•
•

Offshore Research Focus No 92, December 1992, page 10.
Offshore Research Focus No 101, June 1994, page 12.
Report OTH 93 399: Diet, health and the offshore worker

Associated Projects:

Human Factors Categorisation:

J1: Task
J5: Work Environment
O11: Learning from Experience

This study provided an indication of the risks of each evacuation and escape system assessed.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.04.1999:

2944
Risks of alternative EER systems
Technica Ltd
HSE OSD
M G Lunt
Closed

Abstract:
In an attempt to provide ever safer means of evacuation, a wide variety of evacuation systems have been
developed and work is constantly being carried out on developing new systems. Project 2944 primarily
involved compiling and presenting previous work in this area in a format that would provide an
indication of the risks involved in various means of evacuation from offshore platforms. The project
built on an earlier study for UKOOA but was focused more on alternative evacuation systems rather
than lifeboats. It was intended that the data gathered would be of assistance to OSD when evaluating
assumptions made in safety cases, and also that it would help focus priorities for Evacuation, Escape and
Rescue (EER)-related research.
EER systems were studied under three categories:
• Evacuation systems
• Recovery of personnel
• Rescue of personnel
The contractor found no reason to recommend a change from TEMPSC based systems to other
methods of emergency evacuation. They felt, however, that there was a case for installing an alternative
in place of davit-launched liferafts. From this initial investigation, the SJL-Stairway appeared the most
promising alternative. The recovery of personnel from TEMPSC and liferafts was considered to be a
particularly hazardous phase of evacuation and it was thought that more work was needed in this area.
Rescue of personnel by fast rescue craft (FRC) was preferred to rescue by helicopter. The analysis
showed that the most important factor is the number of FRCs that can be put in the water rather than
the number of standby vessels.
Despite being based on old, poor or incomplete data, the project results give a useful indication of the
risks of each evacuation and escape system assessed. The contractor suggested that it should be possible,
with the co-operation of oil companies and training centres, to revise the risks of all the systems studied,
to present a more accurate representation of the effectiveness of evacuation methods.

Information sources:
• OTN 1992 237: Risks of alternative evacuation systems (confidential)
Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This project investigated the effect of a diving career on long-term health, in particular in
relation to lung function.
Project Number:
Project Title:
Contractor:
Sponsors:
Status at 31.06.1999:

3006
Divers’ Lung Function Measurements
National Hyperbaric Centre
HSE OSD
Closed

Abstract:
One of HSE’s concerns has been that the changes in lung function observed after deep experimental
saturation dives might be cumulative over the course of a diving career. The existence of records from a
cross-sectional study of various health indices in divers (the Newcastle Registry) provided an
opportunity to re-trace some of these divers and compare their previous records with current
measurements of lung function.
The objectives of Project 3006 were:
• To identify the magnitude of any reduced pulmonary function in populations of active and retired
commercial divers
• To identify likely causal mechanisms and recommend a strategy for mitigating any effects observed
The study analysed data obtained from 148 professional divers who were seen at a specialist lung
function laboratory for their annual diving medical between 1980 and 1985. In addition, 85 of these
same divers were traced in the period 1992 to 1995 and subsequently reassessed at the same lung
function laboratory.
The study concluded that:
• Saturation diving did not appear to have any long lasting adverse effect on ventilatory capacity.
• Air range diving is associated with a reduction in flow rates, which may be associated with
narrowing of the small airways. This does not appear to be of clinical significance.
• Cessation of diving is associated with an accelerated decline in forced vital capacities (FVC), but the
clinical significance of this is unclear.
• There does appear to be a respiratory muscle training effect on lung volume in divers.

Information sources:
•

OTO 1998 096: Effects of Diving on Lung Function in Professional Divers

Associated Projects:
Project 2926: Degradation of divers lung function
Project 3135: Measurement of lung function offshore: final report
Project 3236: Measurement of lung function offshore
Review of the effects of diving on lung function (OTO 1999 029 produced as part of Project 3763)

Human Factors Categorisation

J5: Working Environment
I6: Health

This project was valuable in highlighting the vulnerability to noise of certain platform
equipment that is required to perform properly in an accident. The physical effects of noise on
personnel were also considered.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

3010
Jet Noise Effects During Accidents
AEA Technology
HSE OSD
Tariq Al-Hassan
Closed

Abstract:
An accidental release of hydrocarbons on an offshore platform can generate high intensity noise. The
induced vibration could damage equipment and thereby increase the severity of the accident. Project
3010 examined the impact of noise on platform structures, performing initial calculations to determine
whether the noise produced by burning and non-burning jets is important. The physical effects on
personnel were considered, as was the impact on equipment which is important to platform safety, such
as bulkheads, fire walls and electronic circuit boards.
It was shown that the noise intensity is sufficient to cause physical damage to ears of personnel and to
induce a permanent hearing loss, although other organs would not be damaged. Of the different types of
equipment assessed, it was found that only the steel bulkhead is unlikely to be damaged. Fibre
fireproofing material, a sandwich panel, a circuit board and a circuit board component were all
considered to be vulnerable.

Information Sources:
•
•

Offshore Research Focus No 117, April 1997, page 4.
Report OTH 94 455: Jet noise effects during accidents

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I6: Health
This project contributed to understanding of the internal environment of a temporary refuge
under external fire attack and the implications for the survival and long term health of its
occupants.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

3015
TSR Breathability Study
Institute of Occupational Medicine
HSE OSD
Tariq Al-Hassan
Closed

Abstract:
Three linked studies (P3002, P3015, P3095), specified by the UKOOA Fire and Explosion Work
Group and HSE, were carried out to provide an initial attempt at evaluating the conditions that workers
offshore are likely to face in a Temporary Refuge (TR) subjected to external fire attack. These projects
formed an initial stage of the response to Lord Cullen’s Recommendation 61.
The objective of P3015 (Study 3) was to identify safe limits for hazardous agents that may be present in a
TR under external fire attack so that the survival and long term health of the occupants, and their ability
to escape would not be jeopardised by the effects of these agents.
An equation was produced for calculating a relatively safe hypoxic dose, using limits equivalent to a 10%
reduction in oxygen saturation of the blood to demonstrate the methodology. Safe limits for irritant
gases were proposed and a limiting rise in body temperature recommended. No experimental work was
undertaken for the purposes of the study so the methodology derived has not been validated.
[Note: The objective of P3002 (Study 1) was to collate information on materials and constructions used
in offshore installation modules that might function as TRs. (see OTO 97 003: Temporary Refuge
Materials Database). The major objective of P3095 (Study 2) was to assess release rates of toxic products
from materials used in the construction of external walls of TRs and the heat transfer rates through the
walls. (see OTO 97 004: Offshore Installations: Assessment of Toxic Product Release Rates from
Surfaces of Firewalls under External Fire Conditions – Volumes 1 to 5)]

Information Sources:
•

Report OTO 98 089: Breathability of the Atmosphere in a Temporary Refuge under External
Fire Attack

Associated Projects:
Project 3002: TSR Firewall Study
Project 3095: Toxic Emissions from Firewalls

Human Factors Categorisation: I2: Capacities
This project was concerned with establishing the extent of psychometric testing for OIM
selection and ascertaining the form and quality of these data for the purposes of integrating them
to create a normative database.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 6.4.1999:

3031
Psychometrics and OIM Selection
CRG People at Work
HSE OSD
R W Miles
Closed

Abstract:
The continuing trend towards wider use of psychometric testing of OIMs suggested that there may be
sufficient data available (c.1993) to establish some form of normative database. Such a database would be
primarily for use as a research tool in the improvement of safety; it would not be intended for individual
assessment. The pooling of such data should enhance the predictive validity and reliability of future
psychometric procedures.
P3031 was intended to be an exploratory study and, as such, had the objectives of:
• establishing the current extent of psychometric test usage in the selection of OIMs;
• ascertaining the form and quality of these data for the purposes of integrating them to create a
normative database.
It was concluded that, although psychometric tests form part of the process of OIM selection, their
effectiveness is difficult to evaluate due to the (fortunate) rarity of emergency events. There does not yet
exist enough data from which to compile an industry-wide database of OIM test results.
This project revealed that companies are making considerable use of psychometric testing and there
would be little, if any, benefit in their increasing its usage. The rarity of emergency events means that no
framework exists for decision making relating to selection of OIMs for crisis management.

Information Sources:
•

None available.

Associated Projects:
Project 2719: Selection and training of OIMs for crisis management

Human Factors Categorisation: J1: Task
I2: Capacities
I5: Risk Perception
O2: Work Patterns
O10: Communication
This was the first project to present evidence relating to the influence of human factors in well
control. It found that work patterns, poor communication, attention errors and increased stress
were the main contributory factors to induction of kicks and their subsequent control.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 24.6.1998:

3034
Loss of Well Control: Initiating Events
Data Engineering (Phaseclever) Ltd
HSE OSD
A W Glass
Closed

Abstract:
Work by BP Exploration had shown that consideration of non-technical issues, i.e. human factors, was
useful in addressing the problem of ‘stuck pipe’, a condition which was believed to be inevitable by
drilling crews and resulted in considerable lost drilling time. The success of BP’s methodology suggested
that a similar approach may prove to be successful when applied to kicks.
HSE sponsored this project with the objectives to:
• Identify kicks reported to HSE over a 2-year sample period (1991-1992)
• Identify sources of data that identify conditions at the time of the kick
• Collect and categorise data and enter it into a database
• Analyse the data to identify causes of the kick and precursor/root causes
The project reported statistical information on kicks and the human factors involved with the initiation
of kicks on the UKCS.
A short project (P3305) was set up to disseminate the results on human factors through the writing of a
technical paper based closely on the accepted findings from P3034. The paper concluded that the human
factors which appeared to be appropriate for consideration in the initiation of kicks, and in some cases
seemed to have led directly to the kick, were: the time of day effect; poor communication; attention
errors and induced stress.

Information Sources:
•
•
•
•
•

Report OTN 94 161: Loss of Well Control Initiating Events (confidential)
Report OTN 94 164: Analysis of Kick Data (confidential)
Note 8 to Inspectors: Human Factors – A Key to Improving All-round Performance
Note 4 to Inspectors: Research Highlights
A Consideration of Human Factors when handling Kick – Conference paper: IADC Well Control
conference for Europe, Milan, June 1995.

Associated Projects:
Project 3305: Dissemination of Human Factors for Kick Initiation

Human Factors Categorisation: J3: Work Pressures
J5: Work Environment
I6: Health
O2: Work Patterns
This project had two elements; the first addressed the issue of offshore shift rotation patterns and
their effect on health and performance; the second was a survey of the work environment,
safety, health and job satisfaction of offshore personnel.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

3037
Psychological Aspects of Health and Safety Offshore
University of Oxford
HSE OSD
R W Miles
Closed

Abstract:
Work offshore is characterised by demanding working conditions and extended shift patterns. Prior to
1993, no broad assessment had been made of the general effects of this style of working, particularly at
the human performance level. Given the unusual nature of the offshore shift pattern and persistent
concerns within the research community that long-term shift work is associated with ill health, OSD
funded a multi-faceted programme of research into the psychological aspects of health and safety
offshore. Previously, OSD had published the offshore part of a Health Policy Division project, focussing
on human factors, shiftwork and alertness among onshore and offshore operators (see P2897).
One element of P3037 (see Part III report) addressed the issue of offshore day/night shift rotation
patterns. Repeated assessments of sleep, mood and cognitive performance (e.g. reaction time, memory,
reasoning) over a two-week offshore work cycle were carried out on four installations. The results
clearly demonstrated the adverse effects of mid-cycle shift change as compared with a fixed-shift
schedule, in which either days or nights are worked for the entire two-week period.
The other element of P3037 (see Part IV report) involved a survey of the perceived physical and
psychosocial work environment, safety, health and job satisfaction among offshore personnel (N=1462)
on 17 offshore installations. Overall, the offshore sample did not show elevated levels of stress symptoms
relative to comparable onshore groups, but job types, shift patterns and installation characteristics were
significant predictors of safety, work and health measures.
Other studies carried out under this research programme are reported under Projects 3295, 3442 and
P3516 (ongoing). Comprehensive information on human behaviour offshore has been generated. In
particular, this has increased understanding of the effects of shift working offshore and the factors that
play a part in determining the extent of those effects.

Information Sources:
•
•

•

Offshore Research Focus No 120, January 1998, page 8.
Report OTH 96 530: Psychosocial aspects of work and health in the North Sea oil and gas
industry
Part III Sleep, mood and performance in relation to offshore shift rotation schedules
Part IV The offshore environment in the mid-1990s: A survey of psychosocial factors
Miles, R.W. (1997) Progress in the understanding of shift working offshore, paper presented at
‘Understanding human factors in the oil and gas industry’ conference and workshop, Great
Yarmouth, October 1997.

Associated Projects:
Project 2897:
Project 3295:
Project 3442:
Project 3516:
Project 3716:

Alertness mood and shiftwork – publication
Health implications of offshore work, 6 year pilot
Evaluation of the 3-3 work pattern
Psychological aspects: further analyses
Changing work environment, a longitudinal study

Human Factors Categorisation: I7: Skills and Knowledge
This project investigated IT training products as a means of transmitting safety-related
information and facilitating its learning.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

3055
Application of IT to Safety Training
Robert Gordon University
HSE OSD
R W Miles
Closed

Abstract:
Moves to reduce manning levels on offshore platforms have led to staff providing specialised or
infrequent services only being brought to an installation when needed. Such staff therefore visit many
installations and may need to be familiar with several different evacuation procedures, alarms and permit
to work systems. Demonstrating that all personnel on board have an adequate awareness and
understanding of the safety procedures is a requirement of the safety case for an installation. In this field
of safety critical learning, availability of information and understanding of that information cannot be
assumed to be the same. Various IT solutions had been proposed as a means of auditing the level of
knowledge amongst personnel (including itinerant workers) regarding safety matters. These needed
evaluation and to be compared against existing methods.
The objectives of P3055 were:
• to investigate current and likely future IT training products;
• to compare the effectiveness of the new and existing methods for relevant target audiences and
materials;
• to generate an indicator of effectiveness and hence minimum and desirable levels of performance;
• to prepare guidance on the use of these technologies for rapid offshore safety and procedural training.
The investigation concentrated on ‘Permit to Work’ (PTW) training where there is a full and formal
instruction followed by assessment. The researchers concluded that both conventional and computerbased training (CBT) methods improved trainees’ knowledge and understanding, but that CBTacquired knowledge appeared more likely to be retained in the longer term. CBT was found to facilitate
the transfer to the workplace of information learned in training. It was suggested that this might be due
to a greater similarity between CBT tasks and the workplace, indicating that CBT may be particularly
suited to training in procedural activities, such as PTW systems.
The majority of offshore workers who had experienced both types of training preferred the CBT
methods to a conventional classroom approach, principally because they believed it allowed them
control over the pace of training.

Information Sources:
•
•
•

Offshore Research Focus No 95, June 1993, page 2.
Offshore Research Focus No 103, October 1994, page 3.
Report OTH 94 439: The application of information technology to safety training

Associated Projects:
Project 3056 : Information Needs for New Arrivals

Human Factors Categorisation: I7: Skills and Knowledge
This project was not completed. Recent developments under the Step Change in Safety
initiatives ‘Common Induction Process’, ‘Improved Induction Process for People New to a
Facility’ and ‘Offshore Passport and Personnel Tracking System’ have probably overtaken work
carried out in this project.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 22.5.1998:

3056
Information Needs for New Arrivals
DNV Technica Ltd
HSE OSD
R W Miles
Closed/Stopped

Abstract:
A high proportion of staff offshore are employed by contractors. Those with specialisations tend to
move from installation to installation. There is a requirement that all POB should be familiar with such
items as the evacuation procedures, alarms and permit to work system. In addition there are further
installation specific matters that should be communicated to new POB, for example, the identity of
safety representatives and/or constituencies.
The objectives of this study were to:
• investigate current (c. 1993) practice with regard to what information is necessary for new arrivals
to an offshore installation
• identify good practice and minimum requirement to satisfy legal obligations
• investigate methods of validating information transfer to new arrivals
• produce guidance on the scope of information which must be given to new arrivals, and also advise
on what additional information should be given where possible.
This project was stopped, as the contractor was unable to obtain the necessary industry co-operation to
proceed. However the work that was completed included:
• Initial data gathering and collation allowing an overview of the range of approaches adopted by
operators, contractors, etc. Topics covered included: current training regime, determination of
minimum requirements; methods of training needs analysis; contents of offshore induction;
measures of training and performance validity and current shortcomings; and future needs.
• Relevant literature to assist in identifying and defining legal requirements of induction training was
compiled, but the literature review was not completed
• A questionnaire was designed to assess the information uptake and effectiveness of the delivery of
offshore induction. It was neither piloted nor implemented.
Since much of the data was collected in early 1993 and this is an area of rapid change, the current
validity of the results reported would need to be reviewed.

Information Sources:
•

Report OTX 94 402: Information Needs for New Arrivals (confidential)

Associated Projects:
Project 3055: Application of IT to Safety Training

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health
O11: Learning from Experience

This study assisted in assessing the effects of commercial diving on health.
Project Number:
Report Title:
Contractor:

3073
Neurological and Cerebrovascular Abnormalities in
Divers
D. H. Elliott

Abstract:
The objective of P3073 was to assess the significance of two related research studies that had been
conducted on divers. One of these studies was concerned with the neurophysiological deficits found
during and after recompression for an episode of acute decompression illness. The other, which was a
pilot study, was concerned with possible neurological deficits in experienced professional divers who
have never been recompressed (details in OTO 1994 009 and OTO 1997 804 Appendix 2).
The studies found evidence of detectable abnormalities in each of these two groups of divers. The data
suggests that there may be a graded effect increasing from the control group through the nonrecompressed divers to the recompressed group of divers. Perhaps the most important finding was that
9 of the 38 experienced professional divers (28%) who have never required recompression have
abnormalities of their posterior tibial somato-sensory evoked potential (PTSEP) whereas this occurs in
only about 5% of the normal population. The implications of this for the health of the divers are
discussed in OTO 1994 009 (see Information sources) which reaches conclusions concerning the
importance of a follow-up study on professional divers in an older age group or on those who have
retired.
The report recommends that a number of the present investigative techniques could be discontinued.
However, it also recommended that any opportunity for a cross-sectional or longitudinal survey should
also examine possible non-neurological long-term effects.
At the time of this study, there was no existing evidence that the presence of an ‘abnormality’ had any
immediate effect on the divers’ quality of life. However, the fact that there are some functional deficits
which are related to occupation means that continued health surveillance remains a high priority in this
target population.

Information sources:
•
•

OTO 1994 009: Neurological and Cerebrovascular Abnormalities in Divers
OTO 1997 804: Murrison, A.W., Glasspool, E., and Sedgwick, E.M. (1992) Neurophysiological
Techniques in the Detection of Damage to Nervous Tissue in Divers.

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This study was undertaken to investigate whether there is a link between retinal and CNS
lesions attributable to exposure to pressure cycles.
Project Number:
Report Title:

Contractor:

3088
A study to determine if there is an association between the
retinal and central nervous system lesions caused by
decompression and to identify common causal
mechanisms
Diving Diseases Research Centre

Abstract:
Concern had been expressed that commercial divers may be subject to covert neurological injury which
may be attributable to the effects of exposure to pressure. However, the relationship between
neurological decompression illness and possible long-term neuropsychological problems remained
controversial. Studies of the brains and spinal cords of divers showed pathological changes which had
been attributed to the effects of exposure to pressure cycles. In addition, lesions had been identified in
the eyes of divers using fluorescence angiography. It had been postulated that retinal lesions may reflect
the presence of lesions in the central nervous system (CNS).
This pilot study aimed to see if it was possible to produce lesions in the retina and the brains of
immature domestic pigs after exposure to pressure. Twelve domestic pigs were subjected to a pressure
of 4 atmospheres absolute (ATA) for periods of 2, 3, or 4 hours and then decompressed. The retina was
examined both before and after exposure to pressure to identify macroscopic and microscopic lesions.
The effects of decompression on the brain were also investigated.
The study found that there were lesions in the brains of all animals subjected to pressure. These lesions
are highly indicative of a pathological process taking place in the brain as a result of exposure to pressure.
These lesions were not observed in the control brains. Changes in the eyes were observed after one
week, that were not observed in the control eyes. Thus, the study successfully produced lesions in the
brains and retina of pigs subjected to a single exposure of 4 ATA for 2 to 4 hours.
The results support the observations obtained from human divers that the CNS is subject to
neurological injury after exposure to pressure cycles. The presence of changes in the retina (although
microscopic after one week) supports the notion that the retina may be used as a window upon the
brain, thus indicating the possible presence of neurological injury in the brain.
The report also includes recommendations for further studies.

Information sources:
•

OTO 1997 806: A study to determine if there is an association between the retinal and central
nervous system lesions caused by decompression and to identify common causal mechanisms

Associated Projects:

Human Factors Categorisation: J1: Task
J2: Work Instructions
J4: Displays and Controls
I7: Skills and Knowledge
When people are operating in safety-critical environments, full account of human factors
principles must be taken. Here, the importance of human factors in relation to equipment
design, work instructions, demands of divers' tasks and diver training were highlighted.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 22.5.1998:

3090
Scuba Reserve Actuation
British Aerospace
HSE OSD
R W Miles
Closed

Abstract:
Investigation of two fatal accidents during diver training indicated that three divers had failed to change
over to their reserve air supply. No equipment failures were found, and that these incidents occurred
during training was considered to be significant. It was the conclusion of the HSE staff involved that
these incidents had not been fully understood and that achieving that understanding would shed valuable
light on the issue of training for hazardous environments.
The objectives of this study were to investigate and report upon the training and information retention
issues implicated in a series of diver training incidents on HSE Part IV SCUBA courses.
The project report concluded that there were underlying factors that commonly contributed to
incidents, although the specific causes of each incident were different. Common underlying problems
that lowered the general levels of safety of divers under training included working practices and SCUBA
equipment design.
Recommendations for improvement covered the need for: continuity of instruction; training in selfrescue skills; in-water supervision; training in the use of different reserve air systems; use of the pressure
gauge to monitor supply; introduction of diver-to-surface voice communications; and improved design
of reserve safety devices and pressure gauge displays, taking into account human factor principles.
Overall, the investigation highlighted the need to integrate human factors principles into the activities
involved – in this instance into Part IV diver training, the design of SCUBA equipment and demands of
the diver’s tasks.

Information Sources:
•
•
•

Offshore Research Focus No 107, June 1995, page 15
OTH 94 447: Findings of a Human Factors Study into HSE Part IV Diver Training
OTN 94 114: Findings of a Human Factors Study into HSE Part IV Diver Training (confidential)

Associated Projects:

Human Factors Categorisation: I4: Attitudes
I5: Risk Perception
O7: Health and Safety Culture
O9: Health and Safety Management Systems
O10: Communication
The results of this study have informed design of risk communication initiatives and offshore
safety management programmes and enabled incorporation of workers’ perceptions of risk into
risk analysis calculations.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1998:

3125
Risk Perception and Safety in the Oil Industry
Robert Gordon University
JIP (approx. 43% HSE OSD funding)
R W Miles
Closed

Abstract:
Those who promote and regulate health and safety need to understand how people think about and
respond to risk. For example, while formal risk assessments provide one estimate of risk, most people
rely on intuitive judgements when making decisions relating to risk and hazard. These intuitive
assessments are the individual’s perception of risk and are usually a complex combination of culture,
upbringing, previous industrial experience and past accidents. To be successful in educating individuals
for safety, initial attitudes and critical concerns need to be understood and then manipulated to bring
about the desired behavioural change.
The objectives of P3125 were:
• to develop a measure for assessing offshore workers’ perceptions of the type and severity of risks in
their working environment;
• to describe the main types of severity of risks perceived by offshore workers in production,
maintenance, drilling and services on a sample of six UKCS production platforms;
• to examine the relationships between perceived risk, historical accident data and objective risk
calculations;
• on the basis of the results obtained, to make recommendations relating to communication of risk
assessments to the offshore workforce and to the management of offshore safety.
A survey of 622 offshore workers from 6 companies revealed that the workers generally felt safe living
and working offshore and that their perceptions of risk and safety appeared to be reasonably accurate
(when compared to objective risk assessment and accident data). This provides indirect support for the
UK regulatory regime. In relation to hazards to the installation, personnel felt least safe with regard to
being injured by an explosion and the installation being hit by a vessel. In relation to hazards to the
individual, personnel felt least safe with regard to slipping and being hit by a falling object.
Organisational factors (management’s commitment to safety, job satisfaction, safety vs. production, and
job situation) had the greatest direct effect on workers’ perception of risk and their satisfaction with
safety measures.
Core areas worthy of further investigation were identified, relating to: measurement of safety climate on
installations; the role of the supervisor in safe working; and, analysis of ascribed human factors in
accident causation. This work was carried out in P3366. A comparison of the findings of P3125 with
those from a similar Norwegian sector exercise is reported in P3352.

Information Sources:
• Offshore Research Focus No 98, December 1993, page 12.
• Offshore Research Focus No 118, June 1997, page 10.
• Report OTH 94 454: Risk perception and safety in the offshore oil industry

Associated Projects:
Project 3352: Joint analysis of UK and Norwegian risk data
Project 3366: Human and organisation factors in offshore safety
Project 3661: Factoring the human into safety

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
O11: Learning from Experience

This project identified new developments in rescue equipment coming onto the market and highlighted
the need for heavy weather performance trials.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.04.1999:

3129
Review of recent advances in recovery technology
Alan Bray
HSE OSD
R W Miles
Closed

Abstract:
Recovery of survivors from the sea to a stand-by vessel in poor weather continues to be a difficult task
with only moderate prospects of success. However, there have been advances in both operational
techniques and equipment. These developments have occurred in different sectors of the industry e.g.
the Coastguard, standby vessel operators and survival equipment manufacturers.
Project 3129 was set up at the request of the joint HSE/Industry Evacuation, Escape and Rescue
Technical Advisory Group (EERTAG). The aim was to collect and collate the experiences of a major
standby vessel operator regarding the implementation of recent advances in recovery methods for men
overboard. The ultimate objective was the identification of any improvements needed that could be
addressed by specific R&D projects.
The study identified new developments in rescue equipment coming onto the market. The need for
impartial assessment of the capabilities of new equipment was raised. In particular, it was felt that a
method was required for the systematic testing of such equipment in heavy weather conditions, within
the bounds of ethical and safety considerations. The controlled trials carried out under the Heavy
Weather Rescue Project, funded by UKOOA and executed by Seaboard Offshore Ltd, were
highlighted and a number of recommendations were made as to how this work might be carried
forward.

Information sources:
•

OTN 1994 180: The recovery of persons from the sea by stand-by vessels (confidential)

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This project investigated the feasibility of carrying out lung function measurements in the
offshore environment.
Project Number:
Report Title:
Contractor:

3135
Measurement of Lung Function Offshore: Final Report
University of Newcastle

Abstract:
Several studies had demonstrated acute changes in lung function as a consequence of a deep dive (e.g.
Aurora ’93). These changes are apparently transient, with the decrement in function diminishing with
time post-dive. Although the effect of subsequent dives was essentially unknown, a relationship
between lung function and diving exposure had been demonstrated. One of the most pressing problems
facing the diving community was the issue of the optimum safe surface interval between deep/saturation
dives. Further investigations into changes in lung function and any effect of a subsequent dive were
needed. It was perceived to be difficult to persuade divers to travel to a suitable test centre, so a
feasibility study (P3135) was undertaken to assess the practicality of carrying out lung function
measurements offshore. The feasibility study was carried out in two stages, where stage 1 included an
initial appraisal of new equipment, together with training in its use. In stage 2, a test period was spent at
sea, assessing the stability of the equipment and the practicalities of measurement.
The conclusions of the feasibility study were:
• The equipment as tested, with minor modifications, is adequate to allow the measurement of lung
function offshore
• The integration of the necessary procedures with normal diving practices should not be
problematical
• The vessel chosen as a testing station should be as stable as possible to minimise the effects of adverse
weather conditions
• It would be advantageous to identify a relatively secure site i.e. where it is known that the work will
continue for some months and where the workforce is established
• The equipment should be kept on board the vessel for the duration of the study
• Two testing stations would increase subject throughput and reduce data loss.

Information sources:
•

OTO 1997 808: Measurement of Lung Function Offshore: Final Report

Associated Projects:
Project 2926: Degradation of Divers Lung Function
Project 3236: Measurement of Lung Function Offshore

Human Factors Categorisation:

J5: Work Environment
I6: Health
O11: Learning from Experience

This study reviewed the information still remaining from the Decompression Sickness Central Registry
that was closed in 1984.

Project Number:
Project Title:
Contractor:
Sponsors:
Status at 31.12.1997:

3158
Review of Diving Registry Records
University of Newcastle
HSE OSD
Completed

Abstract:
In 1964 the Medical Research Council (MRC) established the Decompression Sickness Central
Registry at the University of Newcastle. Initially, it had been intended to store paper forms and
radiological survey films, for analysis largely by hand. However, due to the vast numbers of records
accumulated, it subsequently became necessary to move to an electronic storage system. This resulted in
the paper records being transcribed into a machine-readable format. During the 1970s, there was a vast
increase in commercial deep-sea diving as a result of North Sea oil exploration and production. This
further increased the volume of records received by the Registry. However, following completion of
coding of records, funding was reduced and then eventually discontinued and the Registry closed
completely at the end of 1984. In the short term, the remaining primary paper records and the sets of
radiographs for compressed-air workers and for divers were moved into a disused basement whilst the
computer datafiles were relegated to the long-term magnetic tape archive, from which they could be
recovered when required.
Project 3158 was undertaken to review the state of the diving registry records. The conclusions of the
study included:
• very little original material relating to divers remains in Newcastle, though the location of all the
copy forms is known. Few of the bone survey forms still remain. However, many were returned to
the original examining doctors and so may still be available for consultation if required.
• there are vast numbers of diver records in the computer archive, covering the mid-1970s to the
mid-1980s. This major resource has survived on archive tapes for nearly a decade without obvious
corruption.
• the registry archives are unique – no other country has funded such a comprehensive survey of
hyperbaric workers. Those primary records which remain, and all computer files, are in good
condition. They could potentially be used as a starting point for follow-up studies of known divers
and compressed air workers, investigations into risk factors for acute decompression sickness or bone
damage, or a comprehensive final report on the acute and chronic health problems associated with
the Second Dartford Tunnel.

Information sources:
•

OTO 1997 809: Review of Newcastle Diving Registry Records

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I6: Health
This study measured and interpreted noise levels experienced by commercial divers.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 22.5.1998:

3184
Pilot Noise Audit of Diving Operations
Subacoustech Ltd
JIP (approx. 80% HSE OSD funding)
R Mavin
Closed

Abstract:
European and National legislation places an obligation upon the employer and employee to eliminate
the risk of injury caused by occupational noise exposure. However, at the time of this study there were
no noise limits in the case of underwater exposure to noise. It was felt this may be due in part to:
ignorance of the nature and mechanism of hearing underwater; and the lack of instrumentation and
expertise capable of measuring underwater noise levels. The equipment and expertise had become
available and this project was set up to enable measurements to be carried out on a typical North Sea
diving installation.
The specific objectives of the study were to:
• measure noise levels experienced by commercial divers and support staff during offshore diving
operations;
• interpret these measurements and information relating to the significance of the total noise
exposure.
The survey indicated that some areas of the Diving Support Vessel and diving spread were subject to
apparently excessive noise levels. However divers under pressure do not perceive sound levels in the
same manner as persons at one atmosphere. The precise levels of attenuation and/or amplification will
depend upon the gas density for the dry ear and in addition, the depth and head protection device being
worn for the immersed ear. These correction factors were, at the time of the study, unknown.

Information Sources:
•
•

Report OTN 94 192: A Noise Audit of Diving Operations on the Rockwater Semi1 (confidential)
The results are openly available in SubTech95 pp211-221

Associated Projects:
Project 3429: Noise Exposure Limits for Hyperbaric Conditions

Human Factors Categorisation:

J1: Task
J2: Work Instructions
J5: Work Environment
I2: Capacities
I6: Health
O11: Learning from Experience

This project reviewed the potential medical and practical problems involved in the rescue of immersion
casualties.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.04.1999:

3193
Post immersion collapse
Robens Institute, University of Surrey
HSE OSD
R W Miles
Closed

Abstract:
Recent incidents in the North Sea have confirmed that approximately 17% of those who die as a result
of immersion in cold water do so just prior to, during, or shortly after rescue. Many more individuals
show a sudden deterioration in their condition about this time. The mechanisms responsible for circumrescue collapse are still a matter for debate, with thermal, cardiovascular and hormonal responses being
suggested as potential causes. This has significant implications for the methods used to rescue immersion
victims and their early treatment. Appropriate rescue and early treatment methods can make the
difference between life and death.
Project 3193 reviewed the problems faced by the immersion casualty and rescuers, as well as the
equipment available to help alleviate these problems, with the aim of providing those with a
responsibility for search and rescue with the relevant information on which to base their decisions.
From the available evidence, the study concluded that the cause of post immersion collapse is primarily
cardiovascular in nature, greatly aggravated by hypothermia (which begins to be a problem after 30
minutes in cold water). A number of recommendations were made regarding the treatment of such
casualties. The report also recommended the use of fast rescue craft (FRC) for rescue wherever possible,
but recognised that FRC operations are limited to relatively good conditions. The difficulty in
recovering immersion victims from the sea into a boat or ship was highlighted and it was suggested that
launch and recovery systems may need a significant redesign. The study further proposed several
training initiatives and provided a format for evaluating new rescue devices.
The project provided a useful review of the potential medical and practical problems involved in the
rescue of immersion casualties and put forward a number of practical suggestions regarding the treatment
of such casualties and the training of standby vessel crews, in addition to recommendations for further
research.

Information sources:
•

Report OTH 1996 519: Review of rescue and post-immersion problems (a medical/ergonomic
viewpoint)

Associated Projects:

Human Factors Categorisation: J1: Task
I6: Health
I7: Skills and Knowledge
The findings of this project should allow better judgements to be made regarding age and fitness
levels required for survival training and also inform the design of training schedules.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

3194
Analysing Stress in Survival Course Trainees
RGIT
JIP (approx. 22% HSE OSD funding)
R W Miles
Closed

Abstract:
To work offshore, individuals are generally required to have offshore survival certificates, obtained after
undergoing training on a recognised course. There have been criticisms that undergoing these courses is
extremely stressful, particularly to an ageing workforce. An RGIT study of subjects undergoing offshore
survival training had been underway for some time. Limited additional funding from HSE allowed
analysis of the body of data to be completed and preparation of a final report in the OTH series.
The objectives of the overall study were:
• to quantify the psychological and physiological effects of survival training;
• to determine/qualify the effectiveness of the training;
• to assess the impact of survival training on an ageing population.
Measurements of cortisol (a biological correlate of stress) were made in approximately 100 trainees,
supplemented by assessments of fitness and self-perceived anxiety and ability to cope. Attention was
centred on four exercises: helicopter underwater escape training (HUET); simulated platform
abandonment drills by TEMPSC; simulated platform abandonment drills into life rafts and self rescue
from a smoke filled room using breathing apparatus.
Overall, the four training events were not found to result in levels of physiological or psychological
stress more than might be expected while working offshore. Age was found to be important in the
refresher group, with older refreshers being less anxious. This was most probably a result of experience,
suggesting that repeating training reduces the anxiety felt by trainees. The findings revealed that lower
anxiety was associated with greater perception of coping and that those who were more relaxed, gained
more in terms of confidence building. This negative relationship between anxiety and perceived coping
emphasised the need to minimise the extent of anxiety experienced during the course. Particular
problems were found to be associated with the fire training and helicopter escape exercises, namely:
smoke contact and disorientation. Possible means of alleviating these issues are discussed in the project
report.

Information Sources:
• Offshore Research Focus No 117, April 1997, page 2.
• Report OTH 94 446: Analysing stress in offshore survival course trainees

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I6: Health
O8: Resources
O11: Learning from Experience

This study identified trends in illness and injury offshore and enabled the information to be
disseminated. It also resulted in a revision of the standards of medical and dental fitness for
offshore workers.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD Contact:
Status at 03.04.1999

3201
Offshore Medical Evacuations: 1987-1992 data
RGIT
HSE OSD
R W Miles
Closed

Abstract:
Following a retrospective study of medical evacuations from North Sea installations, covering the period
1976-1984, a 5-year prospective study was initiated in 1987 involving a consortium of nine North Sea
oil companies and with the backing of the Department of Energy. The aims of the study were to
establish a database of incidents of illness and injury that had led to a medical evacuation from an
offshore installation and to use this database to analyse the incidence of these evacuations and the
effectiveness of their management.
Project 3201 was funded by OSD to facilitate the publication of an analysis of the above data, to
promote increased efficiency and confidence in the allocation of medical resources. Data from the
period 1987-1992 were collated and diseases classified in accordance with international conventions.
The published report comments on the pattern of injury against time, demographic and occupational
trends. A high incidence of back and spinal injuries, finger and hand injuries and dental problems were
identified. The high incidence of evacuations occurring for dental problems, highlighted by this work,
was addressed through the revision of standards of medical and dental fitness for offshore workers.
The publication of the report on this study enabled wider dissemination and consideration of the trends
in illness and injury offshore, revealed by the analysis of this data. The data collection and analysis
continued beyond the initial 5-year period (see P3202).

Information sources:
•

OTO 1998 171: Study of Medical Evacuations from Offshore Installations: 1987-1992

Associated Projects:
Project 3202: Offshore Medical Evacuations – Monitoring Study

Human Factors Categorisation:

J5: Work Environment
I6: Health
O8: Resources
O11: Learning from Experience

This project obtained data on the nature of medical problems requiring evacuation and on how such
evacuations are managed.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.04.1999:

3202
Offshore medical evacuations: monitoring study
RGIT
JIP (20% HSE OSD funding)
R W Miles
Closed

Abstract:
A prospective study into medical evacuations from offshore installations over the period 1987 – 1992
provided a significant insight into some of the health issues raised by working offshore (see Project
3201). Project 3202 concerned the continuation of the previous study, funded by a consortium of oil
companies and OSD, for the period 1992 – 1994. OSD’s objective in supporting this study was to
facilitate the analysis and dissemination of the results of that monitoring to industry and to the
workforce.
Data on evacuations was obtained by the completion of forms by rig medics, noting the illness/injury
details, evacuation details and working diagnosis. This data was supplemented from records of operating
companies and medical agencies. The evacuations for the years 1992/93 and 1993/94 were analysed
according to whether a routine or dedicated helicopter flight was required. Over 90% of evacuations
were by routine flight, while digestive and cardiovascular problems were the main illnesses requiring a
dedicated flight.
This study has provided valuable data on the nature of medical problems that require evacuation and on
how such evacuations are managed. Evidence to date suggests that this work will lead to more effective
health monitoring offshore. It also highlighted the need to establish a baseline demographic profile so
that the results of this and other research might be used to address areas of current speculation, such as
the effects of an ageing workforce.

Information sources:
•
•

Report OTN 1995 245: Study of medical evacuations from offshore installations combined data
report 1993 – 1994 (confidential)
Report OTN 1995 246: Study of medical evacuations from offshore installations combined data
report 1992 – 1993 (confidential)

Associated Projects:
Project 3201: Offshore medical evacuations: 1987-1992 data

Human Factors Categorisation: J5: Work Environment
I6: Health
This review identified medications likely to be most effective in preventing motion sickness that
are easily administered in the event of an emergency evacuation.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 25.3.1999:

3227
Review of Seasickness Medications
RGIT
HSE OSD
M G Lunt
Closed

Abstract:
Following evacuation of an offshore installation, it may sometimes be safer to leave personnel in
TEMPSC to await more favourable conditions, rather than attempt immediate recovery. However,
prolonging the period within the TEMPSC may give risk to severe motion sickness and debilitation
from dehydration. The problem of seasickness is particularly extreme for the occupants of TEMPSC,
where the effects of motion are exacerbated by the shape and design of the vessel, the lack of visual clues
and the lack of forward facing seats and head restraints. In an earlier study (P2460), the incidence of
motion sickness in TEMPSC was investigated during sea trials. Within 30 minutes, approximately 50%
of the subjects reported some degree of motion sickness, while 30% actually vomited and were
considerably disabled.
In P3227, the range of anti-emetic medications available and their suitability for treatment of personnel
during EER were assessed. Emergency evacuations allow little time for preparation, and therefore fastacting drugs are required to prevent vomiting. Of the anti-emetic drugs currently available, scopolamine
was found to be the most effective and to be the fastest-acting drug administered orally, taking 30
minutes to become effective. Buccal preparations (designed for rapid adsorption in the mouth) were
considered preferable to those which are swallowed.
The use of rapid-acting intramuscular injections was thought to be limited due to the training required
to administer such drugs. It was recommended that medication should be taken before embarkation and
should therefore be kept with personnel issue of equipment as well as at muster points and in TEMPSC.

Information Sources:
• Offshore Research Focus No 118, June 1997, page 2.
• Report OTH 94 462 Review: Medications for the treatment of motion sickness during evacuation,
escape and rescue offshore

Associated Projects:
Project 2460: The survivability of TEMPSC occupants

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This project studied the effect of commercial diving on lung function.
Project Number:
Report Title:
Contractor:

3236
Measurement of Lung Function Offshore
University of Newcastle

Abstract:
Previous studies demonstrated acute changes in lung function following deep dives (e.g. Aurora ’93).
These changes are apparently transient and normal function is achieved during the surface interval
following the dive. Guidance current at the time, which recommended that divers spend equal time in
and out of saturation, was being questioned by the diving industry. A previous project (P3135) had
demonstrated the feasibility of using portable equipment to measure lung function offshore. It was
therefore decided to undertake Project 3236 to carry out lung function measurements on teams of
saturation divers over at least one diving season.
To enable commercial divers to be assessed, a laboratory was established on board a diving support vessel
in the North Sea. Lung function studies were undertaken immediately before and after standard
operational saturation dives to investigate and assess the magnitude, duration and potential cumulative
effects of any changes in lung function as a consequence of normal diving practice. Measurements were
obtained over the course of two calendar years.
The findings of the study included:
• The immediate effect of diving within normal operational limits is a loss in small airway patency, an
impairment of gas exchange and a reduction in haemoglobin levels. The changes are consistent
with peripheral lung lesion affecting gas exchange, but are small and in themselves cannot be
considered to be clinically, functionally or occupationally significant.
• There is no discernible effect of depth, but extending the duration of a dive is associated with an
increasing loss of gas exchange capacity.
• On the basis of the findings of P3236, the recommendations for surface interval are effective and do
not allow any residual effect of one dive to interact with a successive dive to exacerbate any
immediate diving effect on lung function. Material deviations from temporal equality between
surface interval and dive duration affect only haemoglobin levels. However, whilst current practice
with regard to optimum surface interval between dives (DMAC 21) is apparently effective in
allowing sufficient recovery time between operational saturation dives, the study was not able to
take into account any confounding effect of non-saturation diving.
• Logistical operational difficulties meant that the questions of cumulative effect and winter
recuperation were not adequately addressed.

Information sources:
•

OTO 1999 013: Measurement of Lung Function Offshore

Associated Projects:
Project 2926: Degradation of Divers Lung Function
Project 3006: Effects of Diving on Lung Function in Professional Divers
Project 3135: Measurement of Lung Function Offshore: Final Report

Human Factors Categorisation: J5: Work Environment
This project identified the key performance requirements for PA systems for offshore duty,
which will be of assistance in the evaluation of safety cases.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

3266
Assessment of PA Systems
AEA Technology
HSE OSD
M G Lunt
Closed

Abstract:
Public address systems play a key role on offshore installations, providing an important communications
link between the control centre and personnel during an emergency. It is important, therefore, that PA
systems will function reliably in an emergency, and that messages can be heard by personnel wherever
they may be on the installation. It was unclear whether existing standards were adequate for offshore
application. Therefore, the objectives of P3266 were:
• to review and assess the adequacy of current national and international standards for PA systems;
• to identify key performance requirements for offshore duty;
• to compare the key performance criteria against existing standards to identify possible shortcomings.
The scope of the review was to look at the functionality of PA systems; reliability and survivability
aspects were not considered in any detail.
The review identified that there was a significant amount of guidance currently in existence that could
be applied to the design and operation of PA systems offshore. However, this guidance was contained in
a variety of different documents and often specified conflicting levels of system performance. BS 7443
was considered to be the most comprehensive standard for the specification of the design and operation
of PA systems. However, this standard omits a number of criteria specified in other references. The
main recommendation was, therefore, for a single document to be produced which would provide
guidance on the design, installation and operation of PA systems for offshore installations. It was
suggested that this could be based on BS 7446 but should include a number of additional aspects and
criteria applicable to offshore installations.

Information Sources:
• Report OTN 96 132: Review of Current Standards for PA Systems on Offshore Installations
(confidential)
• Report OTO 98 022: Review of Current Standards for PA Systems on Offshore Installations

Associated Projects:

Human Factors Categorisation: Regulatory Environment
This project examined the effectiveness of HSE regulations relevant to the offshore workforce.
As such, it impacts upon the environment in which offshore organisations operate on matters
associated with health and safety, including human factors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 8.4.1999:

3285
Evaluation of Safety Case Regulations 1992
University of Aberdeen
HSE OSD
R W Miles
Closed2

Abstract:
In line with HSE policy, a formal evaluation of the impact and effectiveness of the Offshore Installation
(Safety Case) Regulations 1992 (SCR) was required. Although reporting to the HSC was to be prepared
by HSE, independent contractors were engaged to collect particular components of the evaluation
material. P3285 was set up to provide the external input to an evaluation designed to assess the extent to
which the operation of the SCR and the quantified benefits envisaged in cost benefit analysis (CBA)
have been achieved, and to measure how clearly the actual costs correspond with predicted costs.
The evaluation was originally planned to be undertaken in two stages, with an initial (interim) report to
HSC in Spring 1995 and a full report in November 1996. The results of the interim evaluation were
broadly positive, with both senior managers and workers reporting tangible safety benefits from the
introduction of the Safety Case regime. However, there were some issues raised which required actions
on the part of HSE, and some conclusions were tentative and required further evaluation.
See Projects 3632 and 3714 for details of how the evaluation process continued under a broader remit.
P3346 was set up to enable compilation of additional material collected from interviews with oil
industry senior management during P3285. Although a number of factors had been at work, including
the industry’s own initiatives following the Piper Alpha disaster, the overall conclusion from the interim
evaluation - supported by the independent research findings of P3285 - was that the Safety Case
Regulations are having a positive impact on the offshore industry’s approach to the management of
safety. P3714 gives details of the outcome of the overall evaluation, as reported by the contractor in
their final report, published on 9 September 1999.

Information Sources:
• Spencer, R., Davies, F. and Payne, M. (1999) Changing health & safety offshore - the agenda for the next
10 years. Aberdeen. 22-24 July 1998. Conference Proceedings. Part 1a pp.18-21. HSE.
• Health and Safety Executive. (1995) An interim evaluation of the Offshore Installations (Safety Case)
Regulations 1992. HSE.
• University of Aberdeen/Auris Ltd. (1995) Safety Case legislation evaluation project
Volume I - Final report, Volume II – Appendices

Associated Projects:
Project 3346: Report of SC evaluation management feedback
Project 3632: Evaluation of the Safety Case Regs: further work
Project 3714: Evaluation of the Safety Case Regs: further work 2

2

Project 3285 is ‘Closed’ but the evaluation continued under Project 3714.

Human Factors Categorisation: J3: Work Pressures
J5: Work Environment
I6: Health
O2: Work Patterns
This project had two elements; the first was a literature review relating to work and health
among offshore personnel (including shift rotation effects); the second focused on evaluating
changes in mental health and job satisfaction resulting in part from increased work pressures.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 3.4.1999:

3295
Health Implications of Offshore Work, 6yr Pilot
University of Oxford
HSE OSD
R W Miles
Closed

Abstract:
Work offshore is characterised by demanding working conditions and extended shift patterns. Prior to
1993, no broad assessment had been made of the general effects of this style of working particularly at
the human performance level. Given the unusual nature of the offshore shift pattern and the persistent
concerns within the research community that long term shift work is associated with ill health, OSD
funded a multi-faceted programme of research into the psychological aspects of health and safety
offshore. Previously, OSD had published the offshore part of a Health Policy Division Project, focussing
on human factors, shiftwork and alertness among onshore and offshore operators (see P2897).
One element of P3295 (see Part I report) comprised a review of the literature relating to work and
health among offshore personnel. The review considered both general aspects of the psychosocial
environment on North Sea installations and specific issues, such as offshore shift rotation. Areas in which
information was found to be currently lacking were highlighted.
The other element of P3295 (see Part II report) was a follow-up study to P2897 which evaluated
changes in mental health and job satisfaction in offshore and onshore workers over the period 1990-95.
Results showed a significant increase in anxiety over the follow-up period, both onshore and offshore.
No significant onshore/offshore difference in anxiety was found, in contrast to the higher anxiety
observed offshore in 1990. The increased anxiety was partly accounted for by increased workload,
consistent with the down-manning that took place in the company during 1990-1995, and with the
resulting job insecurity and low morale among the workforce.
Other studies carried out under this research programme are reported under Projects 3037, 3442 and
P3516 (ongoing). The projects have generated comprehensive information on human behaviour
offshore. In particular, this has increased understanding of the effects of shift working offshore and the
factors that play a part in determining the extent of those effects.

Information Sources:
• Offshore Research Focus No 120, January 1998, page 8.
• Report OTH 96 523: Psychosocial aspects of work and health in the North Sea oil and gas industry
Part I A review of the literature
Part II A 5 year follow-up study (1990-1995) of offshore and onshore personnel

Associated Projects:
Project 2897:
Project 3037:
Project 3442:
Project 3516:
Project 3716:

Alertness mood and shiftwork - publication
Psychological aspects of health and safety offshore
Evaluation of the 3-3 work pattern
Psychological aspects: further analyses
Changing work environment, a longitudinal study

Human Factors Categorisation: J1: Task
J2: Work Instructions
J3: Work Pressures
J4: Displays and Controls
J5: Work Environment
Under this project a computerised version of the Human Error Assessment and Reduction
Technique was developed. In addition, case study examples have been constructed to illustrate
the selection and application of the technique to generic tasks. Task location, Instructions/
Procedures/Documents, Control and Display interfaces and Work Pressures are considered for
a number of scenarios.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3296
HEART HRA Technique for PC Application
Electrowatt Engineering Services
JIP (approx. 17% HSE OSD funding)
R W Miles
Closed

Abstract:
The Human Error Assessment and Reduction Technique (HEART) is widely used in a number of
industries as part of the risk assessment process. HEART is a human reliability assessment method,
designed to assist in the identification of human error-producing conditions, the assessment of their
importance and the calculation of predicted probabilities of human task failure.
The primary aim of P3296 was to develop a computerised version of the HEART technique to facilitate
the consistent and accurate use of the technique. In addition, a number of case studies specific to the oil
and gas industry were generated to assist users from the industry in both the application of the technique
and the use of the HEART-PC software.
The software was developed to be easy to use and to provide guidance in making the necessary
judgements associated with the HEART process. This was achieved through the use of a Graphical User
Interface to facilitate data input and interrogation of the results, and a detailed on-line help function.
The industry-specific tasks selected for the case studies were chosen such that they were:
• tasks of importance within quantitative risk assessments;
• not already well-represented by industry-specific data;
• representative of the range of physical and psychological tasks likely to be encountered in the
industry.
Potential users within HSE (OSD, Health Directorate and Nuclear Safety Directorate) were identified
and provided valuable input to the development of HEART-PC. Version 1.0 was issued following
extensive testing by the developer. It was envisaged that HSE and other user feedback would inform any
future development of the code. HSE are not aware of any subsequent development having taken place.

Information Sources:
• Report OTN 97 158: HEART-PC Version 1.0 Software and user guide (confidential)
• Report OTN 97 159: HEART-PC Version 1.0 Oil and gas case studies (confidential)

Associated Projects:

Human Factors Categorisation: J1: Task
J5: Work Environment
I1: Competence
I2: Capacities
I6: Health
This project produced a means of defining a work role (task) in terms of human factors,
including those associated with limitations of human mental processes, physiological responses
to the environment and human physical limitations.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 22.5.1998:

3297
Human Factors in Offshore Operations
EQE International Ltd
JIP (40% HSE OSD funding)
R W Miles
Closed

Abstract:
The broad categories of offshore hazard that need to be considered to ensure the safety of the workforce
are considerable. Human factors is a key issue and affects every offshore operation in one aspect or
another. A human factors assessment, by identifying significant risks associated with offshore activities,
will minimise the potential for major accidents.
The principal objective of this study was to produce an appraisal of methods for assessing the impact of
human factors on the safe operation of offshore installations. Specific objectives were to:
• review existing techniques for human factors assessment
• identify suitable techniques for application to offshore activities
• demonstrate the practical benefits of applying selected techniques
• propose how techniques may be further adapted and improved to assess the impact of human factors
in offshore technologies.
The project produced a Role Evaluation Tool (RET) which defines a work role in terms of human
factors to enable a qualitative assessment to be made of those factors which can impair role performance.
In summary, an assessor works through checklists of role characteristics and role requirements questions.
The responses are compared against human characteristics and human requirements information and
guidance. Where responses are not consistent with the information/guidance, a potential for human
failure has been identified and investigation of the factor(s) highlighted by the RET is required.
It was recommended that the final project report should not be published as it stood. Its quality and
usefulness did not meet expectations.

Information Sources:
• Report OTN 97 211: Human Factors in Offshore Operations – Role Evaluation Tool

Associated Projects:

Human Factors Categorisation: Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
This project focused on the collection of human error probability data. All individual aspects of
human factors can be considered to contribute to human error.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3303
Offshore Human Error Probability Data
University of Birmingham
HSE OSD
R W Miles
Closed

Abstract:
Human Reliability Assessment (HRA) is being increasingly used in the determination and reduction of
risk attributed to human error. However, a recurrent problem has been the lack of human error data
with which to quantify the likelihood of human errors occurring. The lack of such data has led to
difficulties in the development and validation of generic HRA tools.
P3303 formed part of a larger programme of work to identify generic human error probabilities (HEPs)
for a range of onshore industrial tasks. The objective was to pilot the collection of a restricted range of
human error probabilities of specific relevance to the offshore industry. If of suitable quality, the data
would be input into CORE-DATA (Computerised Operator Reliability & Error Database), originally
developed with the backing of HSE NSD for use by human reliability assessors within the nuclear
industry.
The main area of investigation was lifeboat evacuation, with davit-launched and freefall lifeboat systems
being studied. Nineteen HEPs relating to davit-launched lifeboat evacuation were generated via a
combination of observation and expert judgement techniques. Among the human errors observed
(during training trials) were some critical errors that could jeopardise the safety of the entire lifeboat in a
real launch situation. A number of the critical errors had relatively high probabilities, suggesting that
offshore evacuation human reliability has not been maximised. This raised some concern over the likely
safety of a real evacuation.
The feasibility of collecting human error data for permit-to-work and drilling operations was also
investigated during the course of the project. It was considered that simulator drilling data from onshore
training centres could be collected by direct observation. However, permit-to-work data was felt to be
more difficult to collect, as the system is not directly observable.
This pilot study demonstrated the applicability of the CORE-DATA collection and database
programme to the offshore industry and provided the first offshore industry-related HEP data set.
Further data relating to offshore drilling and permit-to-work activities has subsequently been collected
under P3446. HSE’s involvement in development of CORE-DATA is continuing.

Information Sources:
• Report OTO 95 037: Collection of offshore human error probability data
Volume 1: Main report, Volume 2: Appendices

Associated Projects:
Project 3446: Collection of offshore drilling and PTW HEP data

Human Factors Categorisation: I6: Health
This project has provided valuable information concerning the medical profile of the offshore
population, including some indications of the effects of age, gender and occupation on the
health of individuals.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3310
Assessment of Medical State of Offshore Population
RGIT
HSE OSD
R W Miles
Closed

Abstract:
The offshore workforce has generally been considered to be a healthy occupational group due to regular
medical screening, a degree of health surveillance and an increasing number of health promotion
programmes being run both onshore and offshore. Nevertheless, factors such as the increasing age of the
workforce, the often poor lifestyle and the sometimes difficult psychosocial environment remain areas of
concern when considering the physical and mental well-being of the workforce.
The original objective of P3310 was to conduct a retrospective assessment of the medical state of the
offshore population, paying particular attention to the effects of age, gender and occupation on the
health of individuals.
Data collected from offshore workers attending survival courses were surveyed, together with
supplementary information from a retrospective study of medical records (N=768). Demographic
information, medical history and the results of medical examinations were entered into a relational
database, to allow analysis and interrogation of the data.
The results demonstrated that only a very small proportion of offshore workers examined failed the
medical assessment. Reasons for failure included current illness, high blood pressure and obesity. A large
number of workers were only issued with an interim certificate, sometimes due to the need for followup of a medical problem but usually because of the lack of a dental certificate. Many of the observations
made related to medical problems encountered in the general population. The offshore lifestyle puts the
workforce in a high risk category for coronary heart disease, while the smoking habits and high
incidence of obesity shown in this study demonstrate the need for health education and monitoring.
It had been hoped to examine changes in the medical characteristics of the workforce over time.
However, only data from a single medical examination was available for the majority of the sample
population. It is understood that a study that projects much further back in time is planned, to ‘capture’
those who worked offshore prior to the ‘healthy worker effect’ becoming predominant.

Information Sources:
• Report OTO 97 057: Assessment of medical state of offshore population

Associated Projects:
Project 3295: Health implications of offshore work, 6 year pilot (see Part I report)

Human Factors Categorisation: I7: Skills and Knowledge
This project produced guidelines on training requirements for personnel involved in dynamic
positioning operations.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3313
DP Operator Training Guidelines
The Nautical Institute
HSE OSD
M English
Closed

Abstract:
In February 1994, an International Maritime Organisation (IMO) group was established under the
auspices of the IMO Design and Equipment Sub-Committee, with the objective of producing a
guideline on the training requirements for personnel involved in dynamic positioning operations. OSD
were invited to chair the group.
The remit of P3313 was to revise the initial draft of the guideline produced by the group, with the aim
of broadening its applicability and placing the onus on the industry to produce its own detailed
guidelines in support of the main guideline document.
The Nautical Institute provided comments on the existing guidelines with a view to then developing
their own guidelines. However, the document produced by the Nautical Institute was not used at
IMO. Instead, the industry work group at IMO decided to modify existing guidelines which were then
incorporated in the IMO MODU code.

Information sources:
Associated Projects:

Human Factors Categorisation: J5: Work Environment
This project measured noise levels in a hyperbaric environment and assessed the efficiency of
five different types of silencers in reducing blow-down noise.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.11.1998:

3341
Evaluation of Blow-down Noise in Diving Operations
Rockwater Ltd
JIP (50% HSE OSD funding)
R Mavin
Closed

Abstract:
Exposure to noise during diving operations had been identified as a significant area of risk to offshore
commercial divers. A significant component of hyperbaric noise exposure related to the blow-down of
hyperbaric chambers and subsequent ‘top up’ pressurisations.
The objectives of this study were to develop a methodology to measure noise levels in a hyperbaric
environment and then use this methodology to assess the relative efficiency of five different types of
commercially available silencers in reducing blowdown noise.
The results demonstrated that some silencers were more effective than others. The sound pressure levels
recorded appeared to indicate that the noise levels experienced during blowdown, when considered in
isolation, were not excessive, but do need to be considered in risk assessments. However, the
mechanisms of hearing under hyperbaric condition are not fully understood so the actual dose received
by the diver can not be assessed. Further work is required to improve the understanding of the
mechanism of hearing under hyperbaric conditions so that the actual, rather than the assumed, risk to
the diver from hyperbaric noise can be assessed and controlled.
The results obtained are only valid for a specific chamber system and at specific locations within the
chamber. Therefore, the results would not necessarily be relevant to other chamber systems or test
conditions. Further work is required to obtain an understanding of the acoustical properties of diving
chambers.

Information sources:
• Report OTO 98 026: Measurement of Blowdown Noise Under Hyperbaric Conditions

Associated Projects:
Project 3184: A Noise Audit of Diving Operations on the Rockwater Semi1

Human Factors Categorisation: Regulatory Environment
This project collated views on the performance of HSE in regulating offshore safety, in
implementing the SCR, and in assessing Safety Cases. As such, it relates to the environment in
which offshore organisations operate on matters associated with health and safety, including
human factors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 8.4.1999:

3346
Report of SC Evaluation Management Feedback
University of Aberdeen
HSE OSD
R W Miles
Closed3

Abstract:
During the interim evaluation of the Safety Case Regulations (SCR) (see P3285), the University of
Aberdeen project team collected additional material from interviews with oil industry senior
management. While this was of interest to HSE, it was of a commercial, anecdotal or otherwise
confidential nature and therefore not appropriate for open publication. P3346 was set up to enable
compilation of a confidential summary report of this additional material.
Questionnaires used in P3285 did not include questions specifically seeking information or views on the
effectiveness of HSE as a regulatory authority in the Safety Case process. However, many respondents
offered views on the performance of HSE in regulating offshore safety, in implementing the SCR, and
in assessing Safety Cases. These views encompassed policy aspects and operational inspection practice.
There are limitations on the data reported. The views expressed were not responses to scheduled
questions and it was not possible to follow up points requiring explanation or elaboration. Not
surprisingly, many points related to specific company experiences and discussions with HSE over
preparation and submission of particular Safety Cases. Obviously the research contractor had not been
involved in these discussions, so could not assess their context. The manner in which the data was
collected precluded any quantitative summary of respondents’ views. Therefore the material provided
must be regarded as anecdotal and illustrative.
Although it must be regarded as anecdotal and illustrative, the material collated under P3346 provided a
valuable insight into industry attitudes towards the SCR and HSE. P3714 gives details of the outcome of
the overall evaluation, as reported by the contractor in their final report, published on 9 September
1999.

Information sources:
• Report OTX 95 401: Safety Case legislation evaluation study - additional views of HSE
administration of the Safety Case process (named HSE distribution only)

Associated Projects:
Project 3285: Evaluation of Safety Case Regulations 1992
Project 3632: Evaluation of the Safety Case Regs: further work
Project 3714: Evaluation of the Safety Case Regs: further work 2

3

Project 3346 is ‘Closed’ but the evaluation continued under Project 3714.

Human Factors Categorisation: I4: Attitudes
I5: Risk Perception
O7: Health and Safety Culture
This study examined employee risk perception and attitudes and the cause effect relationship
with safety culture/climate.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3352
Joint Analysis of UK and Norwegian Risk Data
Robert Gordon University
JIP (50% HSE OSD funding)
R W Miles
Closed

Abstract:
In a previous study (P3125), offshore workers from six companies operating in the UKCS were
surveyed on their perceptions of the type and severity of risks in their working environment. P3125 had
been developed from earlier work carried out in the Norwegian sector. In parallel with P3125, a followup study was carried out in the Norwegian sector using a similar questionnaire.
In P3352, funded jointly by OSD and the Norwegian Petroleum Directorate, the two datasets were
integrated to allow examination of the differences in employees’ risk perception and attitudes to safety
between the two sectors. The results showed that UK and Norwegian respondents had differing
perceptions of, and attitudes to, physical, social and organisational factors which affect safety on offshore
installations. These mainly related to differences in the installations, although there was some evidence
of a difference in safety culture between the two sectors. For example, the UK respondents tended to
agree more with statements which inferred that safety considerations were sometimes secondary to
production goals and to have a less fatalistic attitude towards accidents than their Norwegian
counterparts. It was considered that these cultures may be relatively entrenched and resistant to change.
By comparison, risk perception and satisfaction with safety were felt to be largely driven by the existing
state of safety on a particular installation and more likely to change as a function of the installation and
the way it is run.
It was concluded that future studies of human and organisational factors in offshore safety needed to
concentrate on clarifying the cause-effect relationships between evaluations of safety at the cultural and
climatic levels. There was a need to further determine the role of the organisation in the culture/climate
debate and, in particular, to examine the implications for safety management offshore of increasing
contractor involvement in the running of installations.
This project has provided an expanded European database for use in future projects and highlighted
areas that need further investigation. Work related to risk perception and safety in the offshore industry
has continued under Projects 3366 and 3661.

Information sources:
•
•

Offshore Research Focus No 118, June 1997, page 10.
Report OTO 96 049: A comparative study of risk perception and safety in UK and Norwegian
offshore personnel

Associated Projects:
Project 3125: Risk perception and safety in the oil industry
Project 3366: Human and organisation factors in offshore safety
Project 3361: Factoring the human into safety

Human Factors Categorisation: J2:Work Instructions
This project provided a review of current knowledge (c.1995) on shift handover and
highlighted instances of best practice and areas with potential for improvement.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3360
Shift Handover Review
The Keil Centre
HSE OSD
R W Miles
Closed

Abstract:
Shift handover is regarded as important in many shift-working occupations due to the risk of omissions
or errors in the communication of critical information. This has been emphasised by a number of recent
incidents where failures of communication or misunderstanding at shift handover have been identified as
causal or contributory factors (for example, the beach incident at Sellafield, Piper Alpha).
In P3360, a review of available literature on shift handover was carried out, focussing in particular on
the relevance of this information to the offshore industry. Published reports on accidents and incidents,
where failures of communication at shift handover were among the contributory causal factors were
examined and lessons from these incidents explored. Various surveys and studies that had sought to
understand and improve the process of shift handover were also described enabling a number of
conclusions to be made regarding the current state of knowledge. The main recommendations were that
shift handover communication should be given a higher priority, with procedures being provided on
how to conduct an effective handover.
To be effective, shift handovers should be:
• conducted face-to-face;
• two-way;
• via verbal and written means;
• based on the information needs of the incoming staff;
• given sufficient time to ensure accurate communication.
The findings informed a subsequent National Inspection Project on shift handover (see P3496).

Information sources:
•
•
•
•

Offshore Research Focus No 123, October 1998, page 1.
Report OTO 96 003: Effective shift handover – a literature review
Lardner, R. (1996) Hints on handovers, The Chemical Engineer, 28 November 1996, pp. 15-18.
Lardner, R. (1997) Safe communication at shift handover - a human factors approach, presentation at
‘Understanding human factors in the oil and gas industry’ conference and workshop, Great
Yarmouth, October 1997.

Associated Projects:
Project 3496: Auditing shift handover communication [Note: Related to the ‘National Inspection
Project on shift handover’.]

Human Factors Categorisation: J1: Task
I1: Competence
I7: Skills and Knowledge
This project identified drafts of a functional map, competencies and training standards for radio
operators offshore.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3364
Radio Operator Competency
Wray Castle (Training) Limited
HSE OSD
R W Miles
Closed

Abstract:
In P3364, current and proposed standards relating to offshore radio operator competency were reviewed
to establish a working interpretation of these standards and to identify a set of core competencies
necessary for radio operations, including in emergency situations. In particular, the study looked at the
implications of the coming Global Maritime Distress and Safety System (GMDSS). It is common
practice for the radio operator to double as the rig medic on small installations, but there is concern that
these dual roles conflict in an emergency. Therefore the potential consequences of this practice were
also assessed.
It was concluded that the regulatory structure in the UK applicable to radio communications is complex
and confusing. It was recommended that, being situated in a maritime environment, offshore operators
should consider whether they should fit for GMDSS in order to ensure general and emergency
communications with the shore and other vessels, following the progressive adoption of GMDSS by
maritime vessels from February 1999. It was felt that the current lack of understanding of GMDSS in the
offshore industry might impact on the ability to adequately cope with radio communications in an
emergency.
The likely lowering of the skill base for radio communications, with the decline in the supply of
dedicated radio officers from the merchant fleet, was highlighted. It was suggested that additional
training of new employees would be required to enable them to carry out the radio operator function in
an emergency. The practice of dual roling of the functions of radio operator and medic was considered
to be a potential cause of conflict in an emergency, unless a dedicated radio operator is available for
emergency response communications. At the time of this study (c.1995/96), OPITO was producing a
set of competencies and an approved training programme for the radio operator in emergency response.
The P3364 report identified drafts of a functional map, competencies and training standards for radio
operators, as defined by OPITO.
The results of this study should assist OSD in assessing the suitability and completeness of an offshore
radio operator’s training to assure competency.

Information sources:
• Report OTO 96 044: HSE inspectors Offshore Safety Division field manual – Radio operator
competency
• Report OTO 96 045: Radio operator competency

Associated Projects:

Human Factors Categorisation: All (all aspects): Job, Individual, Organisational
This was a sizeable project with a broad remit cutting across the whole scale of Job, Individual
and Organisational human factor elements.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3366
Human and Organisation Factors in Offshore Safety
Robert Gordon University
JIP (40% HSE OSD funding)
R W Miles
Closed

Abstract:
An earlier study of risk perception among offshore workers (P3125) identified three main areas for
further research. P3366 was thus comprised of three separate but related studies, each focusing of one of
the areas identified in the earlier study:
• Study 1: Measurement of human and organisational factors identified as most important for offshore
safety (in P3125), using a revised form of the original questionnaire;
• Study 2: Examination of the role of the supervisor in determining safe working practices in their
team;
• Study 3: Investigation of human factors coding systems and training practices in high hazard, high
reliability industries, and examination of whether the codes identified correspond with human factors
causes of accidents as measured by the revised questionnaire.
Study 1: Using the questionnaire, information was gathered on attitudes to safety, satisfaction with safety
and perceptions of risks and the job situation from over 800 employees working on 11 offshore
installations and 2 onshore gas terminals. Key findings included the fact that the majority of workers felt
‘safe’, experienced good ‘work clarity’ and ‘job communication’, and reported ‘never’ committing
violations or unsafe acts. However, some personnel appeared unsure about speaking up about safety
issues and a proportion felt it was necessary to violate rules and regulations to achieve production targets.
A variety of ‘safety sub-cultures’ were found to operate in the offshore environment, characterised by
differences in the opinions and attitudes of employees from different companies, supervisory status and
occupation.
Study 2: Key characteristics of ‘more effective’ supervisors - in terms of safety performance - included:
• valuing their subordinates and the work they perform;
• having a supportive style of management;
• visiting the worksite frequently, to see how subordinates are getting on, out of interest and not to
catch them out;
• removing subordinates’ perception that they need to compromise their own safety to get jobs done.
Study 3: There was a large degree of variance in content, clarity and structure of accident reporting
forms, investigation procedures, guidance manuals and accident investigation training courses used by
companies in the UK offshore oil industry. It proved difficult to obtain complete and accurate accident
statistics with regard to their human factors causes, and lack of expertise meant that this data tended not
to be used in companies’ accident prevention strategies.
A number of recommendations were made regarding the training of supervisors and accident
investigators. It was felt essential to cultivate an atmosphere where personnel are encouraged to speak up
on safety issues and to emphasise that violations will not be tolerated.

This project has increased understanding of the attitudes of workers towards risk and has aided targeting
of workforce communication initiatives. Follow-on work is being funded by industry and OSD under
P3661: Factoring the human into safety (ongoing). This has an overall aim of developing and applying
practical programmes for assessing and improving the human factors aspects of safety in the offshore oil
and gas industry. Work carried out under Study 2 has been developed further under P3618: Supervisors’
management of safety.

Information sources:
•
•
•
•

Offshore Research Focus No 111, February 1996, page 9.
Offshore Research Focus No 113, August 1996, page 4.
Report OTH 543: Human and organisational factors in offshore safety (1997)
Fleming, M. (1997) Supervisors’ management of safety, paper presented at ‘Understanding human
factors in the oil and gas industry’ conference and workshop, Great Yarmouth, October 1997.

Associated Projects:
Project 3125:
Project 3352:
Project 3661:
Project 3618:

Risk perception and safety in the oil industry
Joint analysis of UK and Norwegian risk data
Factoring the human into safety
Supervisors’ management of safety

Human Factors Categorisation: All (all aspects): Job, Individual, Organisational
This project provides a methodology for assessing safety on offshore installations by assessing
human, job and organisational factors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3380
FLAIM – Joint Industry Programme
Paragon Engineering Services
JIP (approx. 14% HSE OSD funding)
J King
Closed

Abstract:
A review by the University of California, Berkeley showed that the majority of accidents in offshore
systems are caused by human and organisation factors, that some are due to errors in the design stage,
and that a significant proportion of these accidents can never be mitigated to an appreciable extent.
Therefore, there is great benefit to be achieved by minimising the human and organisation errors that
are the primary causes of such accidents and compromises in quality.
The aim of P3380 was to develop a methodology for assessing the safety of offshore systems by placing
the emphasis on evaluating the human and organisational factors that are important to safety while, at
the same time, assessing the adequacy of the system as installed.
The project report (OTN 97 278) describes the methodology devised by the project.
The process of working through the project options aligned with the UK regulatory view that, below a
small number of high level principles, there is no single ‘right’ way to manage health and safety. Care has
to be taken when producing generic audit systems not to cause companies to unnecessarily change their
management styles simply to meet the underpinning themes of an over-prescriptive audit scheme. More
widely, the project showed that there is no single right approach to hazard management on offshore
installations, which in turn supports the UK safety case approach, particularly for more complex
installations. The project indicated that:
• Effectiveness of management control should reflect hardware risks;
• Safety management and auditing that incorporates physical qualities indexing is a powerful tool for
improvement;
• Human factor engineering has much to offer in reducing risks, especially at the design stage where it
costs nothing.
This international project was generally successful, despite a number of difficulties due to the complex
nature of the human factors work. In particular, this project provided a valuable forum for discussion
between the participating parties and for the interchange of ideas between the UK and the US.

Information sources:
•
•

Report OTN 97 278: FLAIM II joint industry project (confidential)
Spencer, R., Davies, F. and Payne, M. (1999) Changing health & safety offshore - the agenda for the next
10 years. Aberdeen. 22-24 July 1998. Conference Proceedings. Part 1b pp.22-24. HSE.

Associated Projects:

Human Factors Categorisation:

J2: Work Instructions
J5: Work Environment
I1: Competence
I2: Capacities
O2: Work Patterns

This study investigated the effects of vessel motion, weather and atmospheric conditions on standby
vessel radar detection capability.

Project Number:
Project Title:
Contractor:
Sponsors:
Status at 01.05.1997:

3382
Standby Vessel Radar Capability
University of Strathclyde
HSE OSD
Completed

Abstract:
Shipping in the vicinity of Offshore Installations represents a possible collision hazard. The collision of
some vessels with the installation would cause very severe structural damage and pose a considerable risk
to life. Radar can be used to detect and classify potential colliding vessels to allow mitigating action to
be taken, but the capability of marine radars mounted on standby vessels is not clear. However, it is
anticipated that the motions of the standby vessel and target and the weather and atmospheric conditions
characteristic of the United Kingdom Continental Shelf may significantly modify the detection
capability from that found in standard conditions.
Therefore, Project 3382 involved a computer study to provide an indication of the effects of sea and
atmospheric conditions on the abilities of marine radar to detect typical targets. The study has utilised
and modified an existing well proven radar model developed for the Civil Aviation Authority. This has
been integrated with a set of programs that develop standby vessel and hence, radar beam motions, target
motions and atmospheric parameters for the radar calculations. It is concluded that the model is
competent to provide the information required.
Results were obtained for three sites representative of the Southern, Central and Northern North Sea.
The main results are averaged over three years to avoid uncertainties associated with annual variations in
the weather. The targets considered range from a fishing vessel to a large container ship or ferry and
ranges from 2 to 30 km are used.
The study showed that sea and atmospheric variations have significant effect on detection capability. For
the smaller targets, 100% probability of detection will not be achieved more than 25% of the time, even
at short range. It was also found that the motions of the standby vessel and the targets interacting with
the waves have a significant effect – removing some 15% of potential detection occurrences.
The results are presented so as to allow them to be used with various operational and watchkeeping
strategies in a Safety Case argument. However, it is important to note that the results are indicative
only.
Volume 1 of the report provides an overview of the techniques used and presents the results,
conclusions and recommendations arising from the work. Volume 2 provides technical detail to support
the first volume. The report also includes a series of recommendations for industry regarding the
development of guidelines.

Information sources:
•

OTO 1997 058: Performance of Standby Vessel Radar (Volume 1 and Volume 2)

Associated Projects:

Human Factors Categorisation: O7: Health and Safety Culture
This project has produced an assessment technique that provides a practical tool for the
measurement of safety climate and that should aid promotion of a positive safety culture at
work.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 21.8.2000:

3389
The Measurement of Safety Climate in Safety Cases
Loughborough University
JIP (50% HSE OSD funding)
R W Miles
Closed

Abstract:
P3389 was concerned with the development and practical utility of safety climate measures in offshore
organisations. Its overall aim was to produce an assessment technique which provides both a practical
tool for the measurement of safety climate and that aids promotion of a positive safety culture at work.
The main objectives were:
• to examine current techniques used in the assessment of safety climate and culture;
• to produce an assessment technique which provides both a practical tool for the assessment of safety
climates and aids the promotion of a positive safety culture in the offshore environment;
• to produce appropriate tools for assessment;
• to produce process guidelines for the use of such a technique.
An assessment technique, based on the use of multiple methods, was developed. This technique was
based on information derived from the relevant literature on organisational culture and climate, as well
as previous studies in the offshore sector. The technique includes three methods for assessing safety
climate offshore: (a) questionnaires and selective interview techniques; (b) behavioural audit; (c)
situational audit. The industry participants in the project had a key role in development and testing (on
their personnel on and offshore) of the toolkit and associated documentation.
The project outputs are a ‘Safety climate assessment toolkit’ and an accompanying ‘Safety climate
assessment process and toolkit user guide’ and are included as appendices in report OTO 98 047 (see
Information sources). The main report describes the background to, and development of, both of these
documents and the tools. It is directed at those individuals within organisations who wish to co-ordinate
and lead the safety climate assessment process. The project outputs (appendices) are aimed at all members
of the assessment team who will be using the tools in the field.
The project outputs are suitable for use in the offshore and allied industries. However, refinement and
improvement of the tools has been part of an ongoing process at Loughborough University. In an
extension to the original project scope, work was undertaken to facilitate the use of the toolkit by
providing electronic versions for use by organisations and individuals via company intranets and the
World Wide Web. Users within companies can download the tools to their company networks and
encourage completion of the questionnaires etc via that medium. The software also allows users to
produce simple profiles of their organisation based on the use of the toolkit.
The electronic availability of the product provides a mechanism for monitoring usage, providing
assistance, developing a norm database, and potentially offering benchmarking against peers.
[Confidentiality safeguards are in place.]

Information Sources:
•
•
•

Report OTO 98 047: Assessing safety culture in offshore environments1
A CD-ROM was also produced. It was distributed by Loughborough University, together with the
‘toolkit’ report, so does not have a separate reference.
Web site access to the safety climate assessment tool is via:

http://www.lboro.ac.uk/departments/bs/safety/
Associated Projects:
P3366: Human and organisation factors in offshore safety
P3661: Factoring the human into safety

1

OTO number allocated for internal HSE use only. Report requests are handled by Loughborough University, via
the CHaRM (Centre for Hazard and Risk Management) office.

Human Factors Categorisation:

I1: Competence
O9: Health and Safety Management Systems
O11: Learning from Experience

This study aimed to aid operators in their management of the major hazard associated with
collisions between ships and offshore installations. It included identification of the different
elements and factors that need to be considered to develop a Collision Risk Management
System as part of the overall Safety Management System for an offshore installation.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.12.1999:

3397
Collision Avoidance Management
Dovre Safetec Ltd
JIP (86% HSE OSD funding)
G Boothby
Completed

Abstract:
Ship collision with an offshore installation is recognised to be a major hazard which poses a significant
risk to personnel working on an installation. Collisions fall into two categories: those caused by in-field
traffic and those caused by external traffic. Both OSD and industry identified this as an area where
further information was required to enable evaluation of collision risk management measures.
The overall objective of Project 3397 was to develop the understanding of the major hazard associated
with ship collisions, to aid operators in their management of this hazard.
The output from the study included the following:
• review of the collision hazards to which offshore installations are exposed and the relevant
legislation;
• review of the historical incidents that have occurred and analysis of the causes, consequences and
likelihood of collisions between both in-field and passing vessels and an offshore installation;
• review of existing collision control and avoidance systems and their advantages and limitations;
• identification of the key factors which need to be considered to develop a Collision Risk
Management System (CRMS) as part of the overall Safety Management System (SMS), together
with the means of implementing and verifying such a CRMS.
The project also reported a review of research projects carried out to date in this area.

Information sources:
•
•

Report OTO 1999 052: Effective collision risk management
Offshore Research Focus No 126, November 1999, page 4

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I6: Health

This project aims to increase the level of understanding of the link between decompression
illness and cognitive impairment.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.01.2000:

3410
Neuro-behavioural Impairment after DCS
Dr A Hickish
HSE OSD
D Tee
Ongoing

Abstract:
A number of studies have demonstrated a link between decompression illness (DCI) and cognitive
impairment. In general, the subjects have suffered severe DCI and have had persisting neurological signs
after recompression treatment. Neurological DCI appeared to be a multi-focal condition which may
have subtle or sub-clinical features and it was therefore considered possible that cognitive and other
neuro-behavioural problems may occur more frequently than had previously been appreciated. This is
supported by anecdotal reports of a range of problems including depression, poor concentration,
personality change, sexual difficulties and even suicide.
Although the incidence of DCI during commercial diving operations is low, 10% of commercial divers
suffer DCI during their careers. Consequently, more good quality data is required to enable appropriate
decisions to be made regarding follow-up, support and continued employment of victims of
decompression illness. The most reliable data would be obtained from controlled prospective studies,
but it is unlikely that such studies would be feasible using commercial divers as a source of subjects, due
to the low incidence of new events. However, DCI during recreational diving is relatively common,
with in excess of 200 cases per annum occurring in UK waters. Therefore, Project 3410 is being
undertaken using some of these recreational diving victims as subjects as it is considered that the
resulting data will be applicable to commercial divers.
The objective of the study is to define the level of neuro-behavioural impairment in a population of
divers who have an apparently satisfactory outcome from treatment for neurological decompression
illness (DCI).

Information sources:
Associated Projects:
P2620: Investigation into possible contributory factors to decompression sickness in commercial air
diving and the potential long-term neurological consequences.
P3073: Neurological and Cerebrovascular Abnormalities in Divers.
P2050: Psychological and Neurological Impairment in Professional Divers

Human Factors Categorisation: J1: Task
J3: Work Pressures
I3: Personality
I4: Attitudes
I6: Health
This project has provided increased understanding of the process of a ‘stress audit’ – an
occupational stress survey of staff.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 8.4.1999:

3416
Validity of Stress Audits
Resource Systems
HSE OSD
R W Miles
Closed

Abstract:
Occupational stress is a topic of increasing concern to both industry and HSE. While there is no clear
evidence that the incidence of occupational stress has increased, there is good support for the belief that
concern regarding its effects has increased. One method available to organisations addressing the issue of
stress is to take a survey of staff (a ‘stress audit’). Results of these audits are then fed back to management
as part of a change/development process.
Circa 1995, there was no clear understanding of the accuracy and effectiveness of this process. There
were also legitimate concerns regarding: what the audit measures; how causation is attributed between
the organisation and the staff; and, the relevance of management decisions when significant influencing
factors lie outside the organisation. It is known that a significant minority of the population have been
found to exhibit pessimistic tendencies when answering questionnaires of the stress/health/work type;
this tendency (referred to as ‘negative affectivity’) acts to falsely inflate the stress/work/ill health
association.
Against the background described, P3416 was initiated to:
• operate the process of a stress audit to gain a better understanding of the issues raised;
• assess the importance of negative affectivity as a bias in the stress audit process;
• assess the importance of items beyond the influence of the organisation which are not always
included in such surveys.
This project has enabled OSD, and HSE more widely, to take a more informed view of the stress audit
process when it is presented by employers.

Information Sources:
•

For further information on stress audits, contact Bob Miles, OSD OD6.8.

Associated Projects:

Human Factors Categorisation: Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
This project investigated the feasibility of full scale competitive evacuation trials aimed at
improving understanding of the factors (including human behaviour) influencing the minimum
time to evacuation.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.4.1999:

3423
Feasibility Study for Evacuation Trails
Steel Construction Institute
HSE OSD
R W Miles
Closed

Abstract:
There is a need to provide accurate assessments of the time to evacuate offshore installations in
emergencies. Current data is based primarily on muster drills, which experience in the aviation industry
has shown to be a poor predictor of emergency evacuation times because many more factors are
introduced in real situations. This indicates a further need to validate and benchmark mathematical
models, which are based on muster data. The availability of decommissioned accommodation modules
makes it technically possible to conduct properly supervised trials onshore, under realistic conditions.
Project 3423 was to investigate the feasibility of full scale competitive evacuation trials using methods
pioneered in the aviation industry by Dr Helen Muir at Cranfield University. The objectives were:
• to identify the availability of suitable sites for such trials;
• to estimate the costs of site preparation;
• to establish a protocol for a basic trial programme to provide benchmarking of current mathematical
models of evacuation;
• to identify organisations with similar needs in this area.
A fully costed proposal for an emergency evacuation trials JIP was produced, based on people
movement trials in a decommissioned, land based accommodation module. The study would also
include a model validation exercise in which modellers would carry out blind predictions of the
evacuation processes and times. The stated objective of the JIP is to improve understanding of the
factors influencing the minimum time necessary for an evacuation in a life-threatening emergency.
Identification of these factors would provide the mechanism for decomposition of existing muster data
and validation of model predictions. The information gained could then be used to identify points of
most beneficial intervention and be applied to generic problems.
The proposed work would enhance HSE’s knowledge of evacuation significantly; it would allow
benchmarking of proprietary models and facilitate assessment of operators’ predicted evacuation times.
The JIP proposal was circulated to industry. The level and nature of industry interest did not support the
proposed evacuation trials going ahead at that time (c.1997). However, the situation is being kept under
review. The proposal and supporting documentation have been given an OTN report designation.

Information Sources:
•

Report OTN 97 168: Feasibility study for evacuation trails: Parts 1-5 (confidential)

Associated Projects:
Project 3452: Review of requirements for evacuation trials

Human Factors Categorisation: J5: Work Environment
I6: Health
This work was undertaken to assist HSE in assessing the effects of noisy underwater tools and
equipment on hearing and also to assist in the interpretation of data on noise induced hearing
loss in divers that was found in other studies.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.11.1998:

3427
Audiological Survey of Royal Navy Divers
DERA
HSE OSD
R Mavin
Closed

Abstract:
Diving practice, and possible barotrauma, may lead to middle ear problems. The resultant effect on
hearing is known as a conductive hearing loss. Noise induced hearing loss, however, is usually associated
with gradual damage to the hair cells of the cochlea and is a sensorineural hearing loss. Royal Navy
(RN) divers are not exposed to noise produced by power tools or cleaning processes during their
normal working, however they will receive similar barotrauma to North Sea (NS) divers. They
therefore provide an ideal experimental population for comparison with NS divers when investigating
the relationship between sensorineural and conductive hearing loss.
The objectives of this study were to:
• describe the hearing in the population of RN divers (extent and nature of any hearing loss)
• establish whether significant differences remain between the age corrected hearing levels in RN
divers and the otologically normal population
• determine whether hearing characteristics are dependent on the type of work undertaken by divers,
particularly with respect to noise exposure.
It was found that the hearing levels of 101 RN divers showed a mean sensorinormal loss. A hearing loss
characteristic of weapons fire at 6kHz was also observed. The diver’s mean hearing levels were
significantly poorer (p<0.05) than those found in a sample of RN recruits (Knight and Coles, 1960)
across the audiometric frequency range 250Hz to 8kHz.

Information Sources:
•

Report OTO 98 027: Audiological Survey of Royal Navy Divers

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I6: Health
O11: Learning from Experience
This project produced draft case study material on noise hazards offshore and their mitigation. A
follow on project (P3571) delivered an enlarged set of case studies. The publication was
launched at industry seminars.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.11.1998:

3428
Offshore Noise Case Study Report
Lloyd’s Register of Shipping
HSE OSD
R W Miles
Closed

Abstract:
Exposure of workers to noise hazards remains a significant problem on offshore installations. Historically
the industry has tended to focus on individual PPE based solutions such as ear defenders. Little use has
been made of design or working method interventions to reduce exposure.
The objectives of this study were to:
• identify a range of typical existing noise hazards offshore
• draw on offshore and onshore experience to produce a set of possible solutions
• publish these in case study format targeted at the offshore industry.
It was felt that the existence of such a practical applied set of examples of noise mitigation relevant to the
offshore situation would provide an important additional tool for use by HSE inspectors when advising
offshore. It would also weaken the position of sections of the industry that had failed to address the
issues.
The final deliverable from this project was draft case study material that provided input to a follow on
related project (P3571) with Acoustic Technology Limited, which was initiated to collect further case
study material aimed at plugging gaps identified in the original coverage.
The final deliverable from P3571 was final versions of an enlarged set of noise case studies that acted as
the major input to the HSE publication ‘Sound Solutions Offshore’. This publication was launched at
two one-day seminars for managers, health and safety professionals, designers and safety representatives
in the offshore oil and gas industry.

Information Sources:
•

Sound Solutions Offshore, HSG182, HSE Books, 1998, ISBN 0 7176 1581 2

Associated Projects:
Project 3571: Offshore Noise Case Studies – Further Work

Human Factors Categorisation: J5: Work Environment
I6: Health
This study delivered an assessment method for noise levels in hyperbaric conditions, with the
intention of minimising the potential for long-term health damage to divers.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.11.1998:

3429
Noise Exposure Limits for Hyperbaric Conditions
National Hyperbaric Centre
HSE OSD
R Mavin
Closed

Abstract:
Anecdotal evidence has existed for some time that divers experience a long-term hearing deficit.
Objective measurements made over the last 2 decades generally indicate that divers experience a hearing
deficit that is greater than expected from the normal ageing process. There is also evidence that divers
are exposed to what is apparently excessive noise at the work site. Direct analogy with topside workers
would suggest that such exposures would cause deafness in divers. Previous work (P3184) confirmed
that high levels of noise exist in the offshore diving environment. A review of noise in hyperbaric
conditions (Report OTO 95 009) indicated that divers do experience hearing deficits greater than might
be expected form normal ageing.
The objectives of this study were to:
• minimise the potential for long-term health damage to divers,
• define risk criteria for noise exposure for workers in hyperbaric conditions,
• establish noise exposure limits for work under wet and dry hyperbaric conditions.
The Sound Pressure Levels (SPLs) defined in the UK Noise at Work Regulations (NAWRs) as action
levels to reduce the risk of noise induced hearing loss cannot be applied in hyperbaric conditions because
the physics of sound and the physiology of sound perception are altered. This study aimed to identify a
method of assessment of noise levels in hyperbaric conditions that would allow an equivalent degree of
hazard control to be applied at pressure in air or heliox.
The study adopted the development of Temporary Threshold Shift (TTS) as a measure of sound energy
and equivalent noise dose. TTS was measured after exposure to defined noise levels at pressure, and
compared to TTS generated after exposure to an equivalent SPL in 1 ata air. Sound level meters used to
measure noise levels at pressure were calibrated in hyperbaric conditions and correction factors which
took account of the loss of sensitivity of the microphone were defined. By applying correction factors
to account for both the loss of sensitivity of the microphone, and physiological differences in
susceptibility to noise induced hearing loss at pressure, the existing NAWRs may be applied to the
hyperbaric environment.

Information Sources:
•

Report OTO 98 020: Noise Exposure Limits for Hyperbaric Conditions

Associated Projects:
Project 3184: Pilot Noise Audit of Diving Operations

Human Factors Categorisation: I1: Competence
This project delivered a standard for assessing the competence of semi-submersible ballast
control operators.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 16.11.1998:

3433
Competency for Semi-Sub Ballast Control
OPITO
HSE OSD
R W Miles
Closed

Abstract:
Ballast control was identified by both HSE and the industry as a safety critical role. There was (c. 1996)
no nationally agreed competence assurance programme for offshore ballast control operators. The
objectives of this study were for OPITO to work with HSE (OSD) and industry representatives to:
• ensure that evidence being gathered by the Project Work Group for their offshore ballast control
operator matched the likely evidence requirements of the industry standards for ballast control
offshore,
• establish the occupational standards for the total job role of the ballast control operator,
• define suitable assessment materials and guidelines for the occupational standards.
It was expected that this work would assist HSE and the industry in raising the standard of training and
assessment of ballast control operators, and provide HSE with competence benchmarks.
The outcome of the project was a Standard for Assessing the Competency of Semi-Submersible Ballast
Control Operators.

Information Sources:
•

Report OTO 98 024: Standard for Assessing the Competency of Semi-Submersible Ballast Control
Operators

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I6: Health

This project evaluated the use of a decompression model to determine relative decompression
stress for any type of decompression profile.
Project Number:
Report Title:
Contractor:

3441
Application of an Advanced Physiological Model of
Decompression in the Evaluation of Decompression Stress
SINTEF Unimed UK

Abstract:
This project evaluated a physiological model of decompression, as a means of determining the
decompression stress likely to arise from any particular hyperbaric exposure. This was done by
comparing the amount of gas which the model predicted would be carried as bubbles in the central
venous circulation with the recorded bubbles as determined by Doppler monitoring of the pulmonary
artery of subjects taking part in a series of chamber trials. The underlying aim of the work was to
validate the theoretical approach as a means of assessing the safety of a decompression.
In the early stages of the work it became apparent that direct comparison of the trials was not possible
because of uncertainty about the levels of physical activity undertaken by each diver at maximum
pressure on each trial and because of apparent discrepancies between the Doppler results. These
problems were handled by grouping the trials, keeping those with the same level of physical activity and
same Doppler procedures in a group. The model predictions and estimated bubble numbers agreed
within each group.
The study has shown that the model can be used with some confidence to determine relative
decompression stress for any type of decompression profile.
The model:
• identified the trial most likely to cause decompression symptoms in skin
• shows the complexity of the factors which determine bubble growth when inert gas switches are
used
• demonstrates the need to design trials with more attention to the activity of the divers throughout
the exposure
• demonstrates the difference in decompression stress between hyperbaric exposures in a gaseous
environment and those in water

Information sources:
•

OTO 1998 090: Application of an Advanced Physiological Model of Decompression in the
Evaluation of Decompression Stress

Associated Projects:

Human Factors Categorisation: I4: Attitudes
I6: Health
O2: Work Patterns
This project investigated the effects of longer work/leave cycles on the performance, health and
psychological wellbeing of offshore personnel and their families.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 6.4.1999:

3442
Evaluation of the 3-3 Work Pattern
University of Oxford
HSE OSD
R W Miles
Closed

Abstract:
In recent years, offshore work/leave patterns have become a topic of increasing importance as
companies in the North Sea oil and gas industry have focused on the dual aims of enhancing safety and
reducing costs. In this context, it had been suggested that both purposes could be served by operating a
3-3 work/leave pattern (i.e. 3 weeks offshore alternating with 3 weeks shore leave) rather than the more
usual 2-2 pattern. There was little direct evidence, however, about the effects of longer work/leave
cycles on the performance, health and psychological wellbeing of offshore personnel and their families.
P3442 was initiated to draw together current information (c.1996) relevant to the issue of 3-3 working
and to review the implications for the formulation of work/leave schedules. The project formed part of
a multi-faceted programme of research into the psychological aspects of health and safety offshore (see
Associated projects) and utilised relevant data collected during earlier phases of the programme.
The material presented in the project report draws on a variety of published work and data collected by
the authors. The findings revealed that personnel working three week offshore tours were significantly
less satisfied with their work/leave pattern than those working two week tours, although a small
proportion (mostly personnel from drilling rigs) said they preferred the longer work/leave cycle.
However, data collected in the pilot study provided no clear evidence of adverse effects on mood and
sleep of a third week offshore.
In conclusion, the report highlighted the negative views about three week tours held by offshore
personnel and provided suggestions for a more extensive study into the implications of this work
pattern.
Other studies carried out for this programme are reported under Projects 3037, 3295 and 3516
(ongoing). Comprehensive information on human behaviour offshore has been generated. In particular,
this has increased understanding of the effects of shift working offshore and the factors that play a part in
determining the extent of those effects. P3442 provided a starting point for the examination of factors,
including working hours and conditions, that have a bearing on the relevance of EC work environment
initiatives to the UKCS. P3516 has gone on to examine this topic in greater depth.

Information Sources:
• Report OTO 97 012: Psychosocial aspects of work and health in the North Sea oil and gas industry
• Part V – Offshore work/leave schedules: Data analyses and review
• Miles, R.W. (1997) Progress in the understanding of shift working offshore, paper presented at
‘Understanding human factors in the oil and gas industry’ conference and workshop, Great
Yarmouth, October 1997.

Associated Projects:
Project 2897:
Project 3037:
Project 3295:
Project 3516:
Project 3716:

Alertness mood and shiftwork - publication
Psychological aspects of health and safety offshore
Health implications of offshore work, 6 year pilot
Psychological aspects: further analyses
Changing work environment, a longitudinal study

Human Factors Categorisation:

J1: Task

Under this project two devices were identified which, in model testing, have demonstrated potential to
enable a helicopter to float on its side after capsize.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 12.04.1999:

3443
Prevention of helicopter total inversion
Civil Aviation Authority
JIP (12% HSE OSD funding)
R W Miles
Closed

Abstract:
Certification of helicopters requires that they should be able to float in a stable attitude following
ditching, to give the occupants sufficient time to escape to the liferafts. Given the high centre of gravity
of helicopters (due to the weight of the engines and gearboxes located on the cabin roof), it is unlikely
that they can be made truly seaworthy to fulfil the stability requirements in severe sea conditions. Also,
when helicopters capsize, they turn upside down and become totally immersed, making escape from the
cabin extremely hazardous. One way of improving the situation might be to accept that the helicopter
cannot remain upright in steep waves, and to try to prevent capsize resulting in total inversion.
The objectives of Project 3443 were:
• to determine the effectiveness of three novel devices for the prevention of helicopter capsize into an
inverted attitude;
• to rank the devices in order of apparent effectiveness;
• to estimate the minimum size/buoyancy requirements for each device.
During Phase 1, a working panel considered ten potential devices/systems. These were all based on the
principle of providing additional buoyancy in the engines and gearbox region, in an attempt to ensure
that the helicopter finds a stable floating attitude on its side. Three devices were selected for further
development: foam filled engine cowling panels; cabin wall floats; tethered flotation units.
In Phase 2, the effectiveness of each device was investigated using model tests in waves. The most
effective device was the buoyant engine cowling panels. The cabin wall floats were also effective and
worthy of further consideration whilst the tethered flotation units were ineffective. Therefore, the
project identified two devices which, in model testing, demonstrated potential to enable a helicopter to
float on its side following capsize. This would ensure that some cabin doors and windows remain above
water level, providing occupants with more time and a less hazardous escape route than after total
inversion. Further development of these devices would address the practical design issues.

Information sources:
•
•
•

Means to prevent helicopter total inversion following a ditching (CAA project 44035/00)
Devices to prevent helicopter total inversion following a ditching – model testing (CAA project
44117/00)
Offshore Research Focus No 127, February 2000, page 8

Associated Projects:
Project 3445: Helicopter safety/survivability research programme (not included in catalogue)
Project 3723: Helicopter side egress from ditching

Human Factors Categorisation: Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
Through this project, qualitative and quantitative human error data, in the offshore areas of
drilling and permit to work, were collected and collated.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3446
Collection of Offshore Drilling and PTW HEP Data
University of Birmingham
HSE OSD
R W Miles
Closed

Abstract:
Human Reliability Assessment (HRA) is being increasingly used in the determination and reduction of
risk attributed to human error. However, a recurrent problem has been the lack of human error data
with which to quantify the likelihood of human errors occurring. The lack of such data has led to
difficulties in the development and validation of generic HRA tools.
P3446 formed part of a larger programme of work to identify generic human error probabilities (HEPs)
for a range of industrial tasks, utilising CORE-DATA (Computerised Operator Reliability & Error
Database), originally developed with the backing of HSE strategic funding. The project objective was to
collect qualitative and quantitative human error data in the offshore areas of drilling and permit-to-work
(PTW).
The study involved a preliminary human error analysis of selected drilling and permit-to-work activities,
followed by an extended period of observation (at drilling rigs, training centres and simulators)
supplemented with interviews. The data collected were then modified to take account of factors such as
stress and production pressure that may exert a stronger pressure when working offshore. It was
envisaged that the derived data would be entered into CORE-DATA and made available for offshore
companies to utilise as supporting information for risk assessments.
An initial demonstration of the applicability of the CORE-DATA collection and database programme
to the offshore situation was provided by the pilot study carried out under P3303. P3446 has provided
further data sets for the human error sensitive areas of drilling and permit-to-work activities offshore. It
is understood that further HSE strategic funding is supporting development of CORE-DATA to
improve robustness and usability.

Information Sources:
• Report OTO 98 121: Collection of offshore human error probability data - Phase 2
Volume 1: Offshore drilling data
• Report OTO 98 122: Collection of offshore human error probability data - Phase 2
Volume 2: Permit to work data
• Basra, G. and Kirwan, B. (1997) Human error data collection: practical method utility and some data
generation results. In Robertson, S.A. (Ed) Contemporary Ergonomics. London: Taylor and Francis.
• Kirwan, B., Basra, G. and Taylor-Adams, S.E. (1997) CORE-DATA: A computerised human error
database for human reliability support.

Associated Projects:
Project 3303: Offshore human error probability data

Human Factors Categorisation: J1: Task
I6: Health
O11: Learning from Experience
Under this project, an offshore manual handling case study publication was prepared and
introduced to the industry.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 26.5.1998:

3449
Offshore Ergonomics Case Study
System Concepts Ltd
HSE OSD
R W Miles
Closed

Abstract:
Offshore installations contain various combinations of high pressure high flow process plant, heavy
drilling equipment and high capacity generation and pumping equipment. Space is at a considerable
premium and it was felt that a case could be made that design parameters had tended to focus on
compactness rather than ease and safety of operation or maintenance. It was also noted that the situation
offshore is exacerbated by the general absence of overhead craneage or forklift trucks typically available
in similar plant onshore.
The objectives of this study were to:
• identify a range of typical existing ergonomic hazards offshore,
• draw on offshore and onshore experience to produce a set of possible solutions,
• publish these in a case study format targeted at the offshore industry.
The existence of such a practical applied set of examples of good ergonomic practice relevant to the
offshore situation would provide an important additional tool for use by HSE inspectors when advising
offshore. It would also weaken the position of sections of the industry that had failed to address the
issues. It was felt there was a need for material of this applied nature to increase the awareness and
application of sound ergonomic principles at the design stage.
The final deliverable from the project was case study material which provided the major input to the
HSE publication on offshore manual handling, ‘Well Handled – Offshore manual handling solutions’,
which was launched at two one-day seminars for managers, health and safety professionals and safety
representatives.

Information Sources:
•

Well Handled – Offshore manual handling solutions, HSG171, HSE Books, ISBN 0-7176-1385-2

Associated Projects:

Human Factors Categorisation: J2: Work Instructions
J4: Displays and Controls
J5: Work Environment
Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
O9: Health and Safety Management Systems
This project developed a schedule of work for a programme to study emergency evacuation
(including human behaviour factors) from an offshore accommodation module.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.4.1999:

3452
Review of Requirements for Evacuation Trials
Cranfield University
HSE OSD
R W Miles
Closed

Abstract:
There is a need to provide accurate assessments of the time to evacuate offshore installations in
emergencies. Current data is based primarily on muster drills, which experience in the aviation industry
has shown to be a poor predictor of emergency evacuation times, because many more factors are
introduced in real situations. This indicates a further need, to validate and benchmark mathematical
models that are based on muster data. The availability of decommissioned accommodation modules
makes it technically possible to conduct properly supervised trials onshore, under realistic conditions.
The aim of P3452 was to develop a schedule of work for a programme to study emergency evacuation
from an offshore accommodation module. This would form the technical input to the JIP proposal
being prepared at the same time under P3423. A trials methodology was developed:
• to determine the extent to which assumptions made regarding human behaviour in emergency
evacuations would be achievable in an actual emergency;
• to provide recommendations for improvements to emergency evacuation procedures and training;
• to identify potential difficulties which may arise during emergency evacuation, due to either
hazardous conditions (e.g. light quality, smoke) or problems in module design or safety equipment;
• to generate high quality data and use it in the assessment and comparison of egress models.
The programme included: areas of the module to be tested; numbers of participants required; needs for
degraded environmental conditions (e.g. darkness, smoke and water). The experimental protocols were
also included, together with requirements for, and availability of, local support (e.g. emergency services).
The JIP proposal was circulated to industry. The level and nature of industry interest did not support the
proposed evacuation trials going ahead at that time (c.1997). The situation is being kept under review.

Information Sources:
•
•

Report OTN 97 166: Schedule of work for a programme to study emergency evacuation from an
offshore accommodation module (confidential)
Report OTN 97 168: Feasibility study for evacuation trails: Parts 1-5 (confidential)2

Associated Projects:
Project 3423: Feasibility study for evacuation trials
2

Output from related Project 3423.

Human Factors Categorisation: J1: Task
The results of this study provide practical advice to personnel with the task of rescuing and
handling casualties in the transfer from lifeboat to helicopter.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 12.4.1999:

3481
Casualty Handling – FF TEMPSC
RGIT
JIP (25% HSE OSD funding)
M G Lunt
Closed

Abstract:
Earlier research (P3123) had identified the need to consider the issue of casualty management during
evacuation by TEMPSC. In P3481, trials were carried out to simulate the transfer of injured personnel
from the Verhoef freefall lifeboat to a rescue helicopter to assess the viability of the procedures used. The
trials were intended to be representative of a mass casualty condition where there are a large number of
seriously injured or incapacitated survivors with limited or no medical support facilities available.
The study revealed that the optimum means for handling casualties depended on their injuries. Triage,
aided by a cruciform card, was found to be a benefit where the same system is used at all stages from
offshore to onshore. The nature of their injuries should also determine the order of loading of casualties
as well as where they should be located within the lifeboat.
At least two stretcher cases per lifeboat were included in the drills and it was found that, for the Verhoef
lifeboat, some stretcher designs were better than others. A number of modifications were suggested,
such as: the provision of a rope for lowering the stretcher; additional fixing points; and, strapping down
of stretcher cases prior to launch.
The results of this study will be valuable in providing practical advice to rescue personnel on handling
casualties and will also form useful feedback to the designers of rescue equipment. Extension of the trials
to cover all types of TEMPSC and recovery to SBVs would allow the development of general
procedures to aid casualty management.

Information Sources:
• Report OTN 97 164: Development of a generic system for casualty handling in the Verhoef freefall
lifeboat (confidential)

Associated Projects:
Project 3123: Review of current freefall lifeboat literature

Human Factors Categorisation:

J5: Work Environment
I5: Risk Perception
I6: Health
O11: Learning from Experience

This study reviewed the various health and safety issues associated with the use of pseudo oil
based mud in drilling operations.
Project Number:
Report Title:
Contractor:

3487
Pseudo Oil Based Muds Drilling Safety Issues – A Review
WS Atkins

Abstract:
Project 3487 reviewed existing available information on the health and safety issues associated with the
use of pseudo oil based mud (POBM). The scope included contacting key personnel within operating
and mud supply companies, surveying the open literature, and studying documented health and safety
incidents involving POBM.
The development of POBM was driven by the desire to retain the technical performance of mineral oil
based mud (OBM) whilst attempting to reduce environmental damage caused by the discharge of oil on
cuttings (OOC). Environmental legislation has resulted in a decline in the use of OBM while the use of
POBM has steadily increased. However, recent investigations suggest that the effects on the
environment are not greatly alleviated by the use of POBM. At the time of the project, there was also a
debate within industry on the future levels of discharge for POBM.
The primary advantage of POBM, and the reason for their development, is that current discharge limits
do not apply. Other advantages include better performance for some applications and the perception
that some health and safety aspects may be improved. However, the higher cost of POBM is a distinct
disadvantage and should the legislation be extended to POBM then it was widely believed in industry
that the additional expense of POBM would lead to it being phased out. If mud companies could find
ways to reduce POBM costs, the choice between POBM and OBM could become dependent on other
factors such as drilling performance and health and safety considerations.
The health and safety issues can be divided into two categories. The first are those that are clearly
evident from known properties (i.e. there is a direct causal link between a particular property and a
particular health and safety issue). These are:
• Flammability
• Drilling equipment corrosion
• Spills on rig floor
• Toxicity to rig personnel
The second category are those health and safety issues that would not be intuitively evident from known
properties (i.e. there is a complex causal link between a particular property, or set of properties, and a
particular issue). These are:
• Human factors
• Well control
Rig personnel working on a well control operation will have certain perceptions or expectations as to
how the event will unfold. If it does not behave in the way anticipated then, over the many hours that
well control operations can last, stress, fatigue and commercial pressures will increase. This situation
represents a health and safety issue in itself, since it can lead to incorrect diagnoses and hasty actions

which could escalate problems.
Pseudo oils will generally have physical and chemical properties which differ from mineral oils and these
differences in properties may manifest themselves as well control responses that are different from those
expected from a mineral oil. The physical properties likely to affect well control are:
• Gas solubility
• Compressibility and expansivity (PVT) properties
• Rheology and gas slip
The health and safety issues stemming from the use of POBM ultimately result from their chemical and
physical properties. POBM is not only expected to have different properties to OBM, but also a much
wider range of properties, due to the large number of substances that can be used as pseudo oils or as
additives. Any generalisations made about POBM properties and associated health and safety issues
therefore must be treated with caution. However, the perception within industry is that the health and
safety issues surrounding the use of POBM are better, or at least no worse, than for OBM.
Whilst the health and safety issues associated with POBM are generally considered to be an
improvement over OBM, the report highlighted areas which could benefit from further investigation:
• Toxicity of possible downhole reaction products
• Toxicity of POBM aerosols
• Long term exposure to POBM
• Well control differences between POBM and OBM

Information sources:
•

OTO 1997 075: Pseudo Oil Based Muds Drilling Safety Issues - A Review

Associated Projects:

Human Factors Categorisation: J2: Work Instructions
O11: Learning from Experience
This project provided a snapshot review of current shift handover practice on the UKCS,
including identifying areas for improvement as well as examples of good practice. An audit and
inspection tool for shift handovers and communications at shift handover was produced.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.4.1999:

3496
Auditing Shift Handover Communications
The Keil Centre
HSE OSD
S Robinson
Closed

Abstract:
A review of incidents and an earlier project (P3360) had demonstrated the safety critical nature of shift
handovers. The resulting report (OTO 96 003: Effective shift handover - a literature review) describes
the basic features of a good shift handover. However, it does not provide the detail required to identify
these features in the field and make quantitative and qualitative assessments of the practices being
observed. There was a need for an audit and assessment tool with good supporting guidance. Therefore,
the objective of P3496 was to develop and evaluate an audit and inspection tool for shift handovers and
communications at shift handover.
The work ran in parallel with a National Inspection Project (NIP) to develop and use an assessment
instrument for shift handovers. The project was structured to provide inspectors with a tool and also
materials to aid their awareness of this issue. The NIP involved 16 installations operating on the UKCS.
A wide range of practice was found, with no major differences between drilling rigs and fixed
installations. Good practice identified included an IADC initiative on improving shift handover, and
comprehensive company standards and procedures on some fixed installations. However, in some cases
management controls were absent and there was a reliance on informal learning. The main conclusion
was that scope exists to improve current practice across the industry by sharing good practice.
Specific requests for additional information and guidance were noted, namely examples of good practice
and case studies, possibly in video format. Feedback of this information to industry has been via a
published report (OTO 98 160) and by means of well-attended seminars, held in Aberdeen in February
1999.

Information Sources:
• Offshore Research Focus No 123, October 1998, page 1.
• Report OTO 98 160: National inspection project on shift handover

Associated Projects:
Project 3360: Shift handover review

Human Factors Categorisation: J1: Task
J5: Work Environment
I2: Capacities
I4: Attitudes
I5: Risk Perception
I6: Health
O2: Work Patterns
This project looked at features of offshore work (including shift patterns and job types) and the
offshore working environment and their impact on health, safety and job satisfaction
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.08.2000:

3516
Psychological Aspects: Further Analyses
University of Oxford
HSE OSD
R W Miles
Closed

Abstract:
P3516 was initiated to build on the work carried out in Projects 3037, 3295 and 3442 and make use of
valuable opportunities to extend analyses beyond the defined scopes of these earlier studies. Survey data
was available from a sample of approximately 1600 personnel from offshore platforms and drilling rigs,
with a high response rate (P3037 - Part IV report). In addition, the data obtained in the shiftwork study
(P3037 - Part III report) provided repeated measures information about the effects of offshore shift
rotation patterns. Analyses undertaken in the earlier studies also led to other potential data sources.
There appeared to be a real possibility of obtaining accident/incident data from several companies.
These data would complement the survey data and could throw further light on, for example, responses
to the Oxford safety-related measures, which include perceptions of the risk involved in different types
of offshore activities. Furthermore, a preliminary analysis of accident/injury rates (data provided by
OSD) for 16 installations included in P3037 survey data, suggested that the age profile of personnel and
the nature of the work environment on an installation may predict injury levels. The sample of 16
installations was too small to draw firm conclusions, but a breakdown of accident records by installation
and occupational type, such as could be obtained from operating companies, would be expected to
provide a more detailed basis for such analyses.
Initial work concentrated on further analyses of the existing survey data to investigate ways in which
objective features of offshore work and the offshore environment more generally (eg job types, age and
type of installation, operating company vs. contractor employment status) impact on health, safety
attitudes and job satisfaction.
A paper was published (1999), (see Information Sources) relating to the further analysis of the offshore
survey data. The focus was on psychomatic disorders and their relationships to shift type, job type and
perceived work environment.
Accident and incident data were obtained from companies and used to investigate the possibility of
linking profiles obtained from accident/incident statistics to the alertness and cognitive performance
profiles in the shift rotation study. Accident data was analysed in terms of days into tour, hours into shift,
type of injury, and occupational category.
In general, the results of the study were consistent with other findings reported in the literature. In
particular, the study found that the distribution of injury categories differed significantly over days-into-

tour. Although there was no significant difference between one-week and two-week tours in the ratio
of serious injuries to less serious injuries, the ratio increased markedly as tour length increased beyond
two weeks. This finding highlights the potentially adverse effects of tour durations of longer than the
normal pattern of two weeks.
The findings of the study included:
• Days-into-tour. For tour durations greater than 14 days, the ratio of fatalities and severe injuries to 3+
day injuries increased markedly, relative to tour durations of 1-2 weeks.
• Day vs. night shifts. The distribution of injury severity differed significantly across day and night
shifts, night shifts showing higher rates of fatalities and serious injuries relative to less serious injuries.
• Hours-into-shift. The total number of injuries reported differed across successive one-hour time
periods during 12-hour shifts. Injuries tended to be more significant during the first half of the shift
than the second half.
• Clock hours. The distributions of severe injuries and 3+ day injuries differed significantly across the
24-hour cycle.
• Injured body part, nature of injury, and incident type. The upper extremities and the legs were the most
frequently affected body parts. These injuries were particularly associated with crush incidents and
strains/sprains respectively.
The report discusses the implications of these findings for safety on North Sea installations in relation to
other published data.
This work has increased both HSE’s and industry’s understanding of the relationship between safety and
a number of work environment factors. These factors include working hours and conditions and have a
bearing on the relevance of EC work environment initiatives to the UKCS.
The analyses of the safety data in relation to the work environment data have assisted the work of HSE’s
Operations Unit in assessing the causal effectiveness of a range of management variables.
A longitudinal study (P3716) is ongoing to examine the health and safety effects of changes in work
conditions (e.g. restructuring, down-sizing, multi-skilling, ‘contractorisation’ and new patterns). This
makes use of the original P3037 data collection to provide a 1995/96 baseline against which to compare
a 1999/2000 follow-up.

Information Sources:
• Report OTO 1999 097: Injuries on offshore oil and gas installations: An analysis of temporal and
occupational factors.
• Parkes, K. (1999) Shiftwork, job type, and the work environment as joint predictors of health related
outcomes. The Journal of Occupational Health Psychology, 4, 256-268.

Associated Projects:
Project 2897:
Project 3037:
Project 3295:
Project 3442:
Project 3716:
Project 3864:

Alertness mood and shiftwork – publication
Psychological aspects of health and safety offshore
Health implications of offshore work, 6 year pilot
Evaluation of the 3-3 work pattern
Changing work environment, a longitudinal study
Psychosocial aspects of work and health in the north sea oil and gas industry

Human Factors Categorisation: J1: Task
This project has developed a methodology to screen production and drilling tasks and apply a
process for identifying human errors and their consequences in the tasks.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.10.2000:

3541
Hazard Identification, Human Factors and Risk Evaluation
Human Reliability Associates
HSE OSD
I Brearley
Closed

Abstract:
The overall objective of P3541 was to develop a methodology to assist safety analysts in the offshore oil
production sector to provide a more comprehensive and systematic treatment of human factors in safety
cases. The four specific objectives were:
• to develop a tool that can be used to assign a criticality rating to the majority of offshore tasks, thus
allowing the analyst to focus on those tasks that have the greatest impact on risk;
• to develop a structured Depth of Analysis Technique, to enable efficient use of resources;
• to show how the results of human factors analyses can be used as inputs to offshore safety cases;
• to develop a set of training materials that could be used as the basis for transferring the methodologies
to those who carry out offshore safety analysis.
The methodology developed includes the following elements:
• generic task inventories for the activities associated with production and drilling, with pre-defined
criticality ratings;
• screening techniques for ranking production and drilling tasks not currently in the generic task
inventories according to their criticality;
• a depth of analysis technique which aims to minimise the amount of task analysis required whilst
ensuring all relevant tasks are considered;
• an application process for identifying human errors and their consequences in the tasks identified by
the screening and depth of analysis methodologies.
The contractor advises that it would be useful for potential users of the methodology to be competent in
Hierarchical Task Analysis (HTA) and familiar with error prediction methods, human factors guidelines
in risk management and offshore safety cases.
This project was intended to be a key element in OSD’s strategy to provide a lever to generate industry
activity in this important area. Its output includes a high level generic task list; the user picks from a
menu and modifies to local conditions. There has been some debate about the generic approach adopted
and this raises particular issues in relation to drilling.
The methodology was disseminated at a workshop. However, uptake of the methodology by duty
holders has been poor. Therefore, a pilot study (P3963) has been undertaken to evaluate the
methodology on a live offshore project. It also demonstrated that systematic evaluation of the role of
human error in major accidents adds value in terms of improved safety and more efficient business
processes.

Information sources:
•
•

Report OTO 1999 092: Human Factors Assessment of Safety Critical Tasks.
Offshore Research Focus No 137, September 2002, page 6.

Associated Projects:
Project 3963: Human Factors Assessment of Safety Critical Tasks

Human Factors Categorisation: J3: Work Pressures
I4 : Attitudes
I5: Risk Perception
O7: Health and Safety Culture
This project extended a technique to ascertain the underlying causes of violations and improved
its relevance to the offshore environment.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 25.08.2000:

3544
Promoting Compliance with Safety Rules Offshore
Health, Safety & Engineering Consultants Ltd
HSE OSD
I Brearley
Closed

Abstract:
Accident investigations highlight human performance problems and errors as very significant causes of
accidents. Analysis of the hydrocarbon release database has shown that procedural problems are the
second largest contributor to the causes of releases. A major problem with procedures and safety rules is
that workers (including management) do not always follow them, i.e. violations occur. There are many
possible reasons for such violations and the Human Factors in Reliability Group (HFRG) developed a
questionnaire to ascertain the underlying causes. Although this technique was promising it had certain
drawbacks, in particular, only weaknesses were determined and the advice generated was limited.
Since publication of the HFRG report (see Information sources) the analysis system and question set had
been developed further. The aim of P3544 was to extend the system further still and improve its
relevance to the offshore environment, where there is a high rate of contractorisation. By developing
more supplementary questions, it was expected that offshore operators could be more focused in
tackling violations of safety rules and procedures, so improving the control of risks. Although the output
from this project was valuable, there were difficulties in applying the tool as it stood.
The workshop session of the ‘Understanding human factors in the oil and gas industry’ conference (see
Information sources) introduced three tools which non-ergonomists could use to address the problems of
rule violation. One was based on the HFRG methodology, one was aimed primarily at incident
analyses, and the third was a checklist intended for proactive use. However, some delegates expressed
difficulties regarding terminology and interpretation of results. It was suggested that a handbook would
be useful which included definitions, worked examples and guidelines on interpreting the results and
selecting suitable management actions. It was subsequently decided to combine these three tools with
the more detailed methodologies developed under P3544. As a result, production of a comprehensive
handbook containing basic and more detailed human factors approaches was undertaken in P3732. This
enables staff with no expertise in human factors to select the most appropriate tools, apply them
accurately, interpret the results and produce a suitable action plan.

Information Sources:
•
•
•

Final report details not known. For further information contact Ian Brearley, OSD.
Health & Safety Executive (1995), Improving compliance with safety procedures - reducing industrial
violations, Human Factors in Reliability Group - Sub-Group on Violations. HSE Books
Mason, S. (1997) Managing violations, paper presented at ‘Understanding human factors in the oil and
gas industry’ conference and workshop, Great Yarmouth, October 1997.

Associated Projects:
Project 3732: Techniques to address rule violations

Human Factors Categorisation: O4: Leadership
O9: Health and Safety Management Systems
O10: Communication
O11: Learning from Experience
This project highlighted the need for a safety management system that ensures unambiguous
communications and command structures throughout an evacuation and subsequent rescue.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 25.3.1999:

3576
Report to EERTAG on Ocean Odyssey Survivors Report
D H Robertson
HSE OSD
R W Miles
Closed

Abstract:
The Ocean Odyssey incident in 1988 represents the only time TEMPSC have been used for an offshore
emergency evacuation on the UKCS. An analysis of the survivors’ experiences was undertaken by
MaTSU in 1990. This review had not (c. Spring 1997) been published as many of the points discussed
could still have been the subject of litigation. A significant amount of information relevant to improving
EER systems and procedures was contained in the review. There was a need to update this document
and pass the recommendations to industry for consideration, via EERTAG (the HSE/industry EER
Technical Advisory Group).
The objective of P3576 was to produce a review of the findings of an analysis of the Ocean Odyssey
evacuation and rescue, taking into account current industry practice and regulatory requirements.
The final report provided the offshore oil and gas industry with technical information by assessing and
reviewing the primary issues of concern in the evacuation by TEMPSC of an offshore installation. The
assessment was based upon the experiences described in report OTO 96 009 (P2641). Although the
EERTAG report made recommendations with the objective of reducing the possibility of the
recurrence of identified problems, most of these recommendations are now covered by PFEER and the
associated Approved Code of Practice (ACoP) and should already have been taken into account.
Primary conclusions and recommendations related to the fundamental need for a Safety Management
System which ensures unambiguous communications and command structures throughout an
evacuation and subsequent rescue. The Ocean Odyssey incident illustrated how the absence of such a
system can lead to personnel being put at unnecessarily high risk during an emergency evacuation.
Most of the recommendations made in the final report should have been addressed as a result of the
current goal-setting legislative regime being implemented. This project highlights the importance of
effective dissemination of the results of accident investigations, particularly where they lead to
recommendations for changes in procedures, training and equipment.

Information Sources:
•

Report EERTAG/D3/97 An assessment of the evacuation of an offshore installation by TEMPSC
November 1997

Associated Projects:
Project 2499: Analysis of the Ocean Odyssey emergency evacuation
Project 2641: Ocean Odyssey evacuation - preparation of report

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health

This project studied the effects of a history of untreated decompression illness and the presence
of PFO on diver performance on neurological investigations.
Project Number:
Report Title:
Contractor:

3578
Factors which could influence Diver Performance on
Neurological Investigation
Robert Gordon University

Abstract:
A previous study found that divers who had suffered untreated or unreported incidents of
decompression illness (DCI) (n=12) had a significantly poorer performance on neuropsychometric
assessment, especially in tests of short-term memory, than divers (n=19) who had a history of only
treated DCI.
P3578 was undertaken to:
• ascertain whether history of untreated DCI has an influence on the findings of the
neurophysiological measurement, texture analysis of HMPA0-SPECT brain image, and clinical
examination of commercial divers
• investigate whether the presence of patent foramen ovale (PFO) has an effect on diver performance
on neurological investigation
The groups used in the study were examined for comparability with regard to age, diving history,
severity of DCI history and lifestyle. In general, the groups were comparable with regard to age, diving
history and alcohol consumption. However, a greater number of individuals in the group with history
of only treated DCI had used drugs.
The following provisional conclusions were drawn:
• History of untreated DCI has no effect on mean grey level (MGL) of HMPAO-SPECT brain image
• History of DCI may have an effect on abnormality of median SSEP measurement
• History of untreated DCI has no effect on the extent of abnormalities detected on clinical
examination but it may influence the area of damage
• Presence of PFO has no significant effect on neuropsychometric test performance or MGL of
HMPAO-SPECT brain image
• Presence of PFO may have an effect on abnormality of median somatosensory evoked potential
(SSEP) measurement
• Presence of PFO has no effect on extent of abnormality detected on clinical examination
Overall, study P3578 found that history of untreated DCI has no effect on diver performance on the
neurological investigations studied. This contrasts with the findings from an earlier study. Similarly,
presence of PFO also had no effect on diver performance on neurological investigation. However, the
validity of the conclusions drawn is questionable due to the small group size under analysis and in some
instances, group comparability. The comparisons need to be carried out on a much larger population.

Information sources:
OTO 2000 075: Factors which could influence diver performance on neurological investigation

Associated Projects:

Human Factors Categorisation: J1: Task
I6: Health
I7: Skills and Knowledge
This project produced a video training package to provide guidance on the safe handling of
cargo on supply vessels serving the offshore industry.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.4.1999:

3585
Supply Vessel Cargo Handling Training Video
Videotel Marine International
JIP (48% HSE OSD funding)
Bill Ralph
Closed

Abstract:
During recent years there has been a significant number of fatalities and serious injuries arising from
supply vessel operations; most occurring during cargo handling operations. As MSA jurisdiction on
supply vessels was mainly dependent on its registry and HSE jurisdiction is not clear cut, it was
considered that an improvement in safety could be achieved via the production and dissemination of a
training video.
The objective of P3585 was to produce a supply vessel cargo handling training video package to provide
guidance on the safe handling of cargo on supply vessels serving the offshore industry. The collaboration
of MSA, the Chamber of Shipping, UKOOA and HSE was essential to the successful outcome of the
project.
The video addresses topics including: stowage arrangements and loading procedures; restraining cargo;
communications; offloading and backloading; weather limitations; dangerous goods.

Information Sources:
•

The video training package can be obtained direct from Videotel.

Associated Projects:

Human Factors Categorisation: O5: Team Structures
This study informed HSE thinking on Self Managed Teams, and their implications for safety.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 15.06.2000:

3615
Safety Implications of Self Managed Teams
The Keil Centre
JIP (56% HSE OSD funding)
R W Miles
Closed

Abstract:
Self managed teams (SMTs) are one of the few proven means of increasing employee output. As such,
their adoption will inevitably increase. All published material related to efficiency gains so HSE had no
means of assessing the safety implications of this trend. P3615 was set up to inform HSE thinking on this
issue. It was jointly funded by BP Oil and made use of their Grangemouth refinery.
The objectives of P3615 were:
a) to review the research literature on SMTs and their implications for safety;
b) to identify and describe case studies of organisations which have ‘successfully’ implemented SMTs
without compromising safety, and understand what initiated the decision to adopt SMTs, what
outcomes are expected, and identify lessons learned and problems encountered;
c) to track an organisation as it implements SMTs, feeding in best practice knowledge from (a) and (b).
Phase 1 summarised the existing literature on SMTs and safety. Preconditions for successful SMTs, and
how to diagnose their suitability for a given task were described. Key training and implementation issues
were reviewed.
In Phase 2, four case studies of the implementation of SMTs in safety-critical industries were completed.
The case studies included:
• an offshore oil production platform;
• a contractor’s offshore maintenance team;
• a continuous process chemical plant;
• a batch process fine chemicals manufacturer.
Each company’s experience was described, including: reasons for implementation; team design;
expected and actual outcomes; safety implications; effects on safety attitudes, behaviour and indicators;
unexpected outcomes; key learning points.
As Phases 1 and 2 progressed, BP’s refinery implemented SMTs. They applied many of the lessons
learned via the project, which are also directly applicable to other organisations.
The main research findings are that, when properly implemented, SMTs are no barrier to improved
safety performance. Indeed, where improving safety is a key goal alongside improved commercial
performance, improvements in safety behaviour and safety performance have been found. Furthermore,
in the case study organisations, the employee involvement fostered by self-managed teamworking made
it possible for team members to become involved in a wide range of safety-related activities.
This project has provided valuable information from ‘leading edge’ research, much of it in the form of
case study material that can be readily disseminated to industry. The results have been fed back to
industry via a number of routes, including well-attended seminars, held in Aberdeen in February 1999
(see Information sources).

Information Sources:
• Report OTO 1999 025: Safety implications of self-managed teams.
• Offshore Research Focus No 124, March 1999, page 4.
• Lardner, R. (1999) Presentation material used at the OSD ‘Human factors seminar’, held in
Aberdeen in February 1999. [Presentation pack available from John Regan, HSE OSD Aberdeen.]
• Lardner, R. (1998) Safety implications of self-managed teams: Are self-managed teams compatible with safety?
paper presented at IchemE Hazards XIV conference, 10-12 November 1998.

Associated Projects:
Project 3618: Supervisors’ management of safety
Project 3624: Sector challenge: team based working
Project 3736: Evaluation of effects of SMTs on health and safety
Project 3820: Offshore Inspectors’ guide on teamworking

Human Factors Categorisation: I3: Personality
I4: Attitudes
I7: Skills and Knowledge
O4: Leadership
This project addressed in detail the role of the first line supervisor in safety management on
offshore oil platforms, including, the impact of the supervisor’s attitudes and behaviour on
subordinates. The project produced practical recommendations relating to supervisor training.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 10.7.2000:

3618
Supervisors’ Management of Safety
Robert Gordon University
JIP (37% HSE OSD funding)
R W Miles
Closed

Abstract:
The earlier project, (P3366: Human and organisation factors in offshore safety) appears to be the first to
have addressed the important role of the first line supervisor in safety management on offshore oil
platforms. Within P3366:
• the offshore supervisor’s role in safety and risk management was examined;
• offshore supervisors’ attitudes to risk and their safety management skills were identified and
measured;
• the supervisory skills required for effective safety management were identified.
The overall aim of P3618 was to build on the work undertaken in the ‘Supervisors study’ element of the
earlier project, by increasing the sample size to provide greater confidence in the results obtained, and by
seeking information that can be used to propose interventions to improve performance.
A 360o evaluation methodology was used, with 3 different questionnaires designed to facilitate the
evaluation of each supervisor by: (a) themselves; (b) their subordinates; (c) their superior. In total, 1080
questionnaires were distributed to 9 offshore installations.
The study revealed that supervisors’ attitudes and behaviours have a direct impact on their subordinates’
level of safety. These attitudes and behaviours are summarised under the following headings:
• valuing subordinates;
• visiting the worksite frequently;
• facilitation of work group participation in decision making;
• effective safety communication.
The findings highlight the importance of the interpersonal relationship between supervisors and their
subordinates to the management of safety. This is particularly relevant given the industry trend towards
flatter empowered structures and self-managed teams (see Projects 3615 and 3624). The key supervisor
behaviours identified are similar to those required by coaches to empower self-managing teams. The
study also suggested that safety improvement strategies that focus on the supervisor are likely to be
effective because supervisors directly influence the safety behaviour of their subordinates. In addition,
the supervisor acts as the interface between management and the workforce and is likely to be the prime
communication route.
This project has produced practical recommendations relating to supervisor training that are of particular
relevance in the light of current trends in team working in the offshore industry. Recommendations

include:
• training programmes should focus on interpersonal aspects of safety management;
• training should be skill-based and not knowledge-based, so allowing supervisors to practise the skills
needed to develop a participative style of management.
• training programmes could be used as a catalyst for safety climate improvement if supervisors are
encouraged to identify mechanisms and measures for the improvement process.
The results of this project have been fed back to industry via a number of routes, including wellattended seminars, held in Aberdeen in February 1999 (see Information sources).

Information Sources:
•
•
•
•

Offshore Research Focus No 124, March 1999, page 4.
Report OT 1999 065: Effective supervisory safety leadership behaviours in the offshore oil and gas
industry.
Fleming, M. (1999) Presentation material used at the OSD ‘Human factors seminar’, held in
Aberdeen in February 1999. [Presentation pack available from John Regan, HSE OSD Aberdeen.]
Fleming, M. (1997) Supervisors’ management of safety, paper presented at ‘Understanding human
factors in the oil and gas industry’ conference and workshop, Great Yarmouth, October 1997.

Associated Projects:
Project 3366: Human and organisation factors in offshore safety
Project 3615: Safety implications of self managed teams
Project 3624: Sector challenge: team based working
Project 3820: Offshore Inspectors’ guide on teamworking

Human Factors Categorisation: I7: Skills and Knowledge
O5: Team Structures
O8: Resources
O11: Learning from Experience
This study delivered skills training and case study material on the topic of team based working,
to ensure experience from other industries is applied for the benefit of the offshore oil and gas
industry. There was particular emphasis on inclusion of SMEs.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 4.8.2000:

3624
Sector Challenge: Team Based Working
OPITO
JIP (HSE OSD share 12.5%)
R W Miles
Closed

Abstract:
Collaborative working arrangements (alliances) and risk & reward agreements are among the business
initiatives in place between field operators and top tier contractors. In some cases, this process has been
extended down the supply chain. In the past, most SMEs have been excluded from participating in
alliances and they are unsure of the route to take to become involved. More recently, a team based
approach to business - where a group of companies acts together through mutual trust and shared
responsibility for the overall benefit of the project - has been adopted by some players. This approach,
which is very different from the conventional buyer-seller business relationship, is claimed to be
achieving useful overall reduction in costs and enhanced reward to the participants through ‘gain share’.
In working together for the overall benefit of the project, the ‘team’ encourages innovation and best
practice from wherever it arises. However, there remained a need to cascade this thinking throughout
the industry to ensure that it is understood and easily applied by the SME sector.
During 1995/96, the Engineering Construction Industry Training Board (ECITB) and Grampian
Enterprise sponsored development of a toolkit relating to successful implementation of team based
working. The Team Based Working Toolkit was launched in 1996 and a forum of interested parties
formed to share their experiences of team based working. They identified skills training in teamwork
and gathering of best practice to be desirable supplements to the toolkit. The Government’s Sector
Challenge programme provided the opportunity to partially fund both skills training and case study
gathering under this project. Funding was provided by participating companies, the DTI, HSE,
OPITO, Scottish Enterprise, Grampian Enterprise and Robert Gordon University.
The objectives of P3624 were to:
• bring together work carried out to date and ensure that it is in a form which is easily understood and
capable of being applied;
• investigate further the difficulties experienced by existing cross-company teams;
• arrange practical workshops to support the introduction and implementation of team based working
in companies - principally SMEs - wishing to become involved in alliances based on this business
process;
• set up a ‘Team Based Working Forum’ by using the knowledge and experience gained from
organisations involved in initial work and in alliances which have successfully introduced team based
working. The forum will disseminate good practice to others within the oil and gas sector;
• create a mentoring programme by which ongoing support can be made available to SMEs. This
programme will cross business sectors to allow the oil and gas sector to learn from the experience of
other industries.

Initial effort was directed towards raising awareness of the benefits of team-based working, recruiting
companies to the scheme and supporting them in implementing the concept in the workplace.
Relatively new companies, which lack entrenched hierarchical management structures, seem to adapt
particularly well to team-based working. It may be more difficult for longer-established companies to
make the necessary changes, although appropriate training should help. In any size of company, training
in the communication skills needed to work in a team-base environment is essential.
BP Amoco was the first North Sea operating group to adopt the OPITO scheme (on the Magnus
platform); it replaced the previous command-and-control platform management. One of the main
benefits has been the improvement in safety performance as number one priority, resulting from the self
managed teams creating a level of ownership in the workforce; they take pride in the plant they are
working on and are concerned about the safety issues related to their activities in the workplace. Other
benefits have included improvements in operational efficiency through empowering those who know
and understand the work to create their own systems. This gives individuals the satisfaction of knowing
they are working in the most effective way under general guidelines set out by management.
The joint Government /industry task force had a remit to report on skills and training issues as part of
the wide-ranging investigation into factors affecting the competitive position of the UK offshore sector.
This OPITO initiative was of relevance in the search for ways of making the operation of companies in
the supply chain more cost effective.
The case study information generated on the project was collected by the Stretch Performance Network
to put into their Learning Library.
Regular interactive seminars were run under the project, with the aims of:
• highlighting the benefits of workforce involvement through team based working;
• making the link between collaborative working and achieving a step change in performance;
• demonstrating that team based working is applicable to all scenarios from drill floor to boardroom;
• providing practical guidance on implementing effective teams so that delegates could have practical
tools and techniques for introducing change and improving team performance in the workplace.
HSE’s involvement in this high profile project promoted safety awareness at minimal financial cost and
also provided HSE with access to a sector of the oil and gas industry in which they had been underrepresented.
The results of this project have created a freely available website (see Information Sources). It provides a
practical guide to successfully (and cost effectively) implementing team-based working, based upon
proven processes and models, but with a unique methodology that pulls together good practice and
experience from around the world.

Information sources:
•
•
•
•
•

Offshore Research Focus No 125, August 1999, page 21

Offshore Research Focus No 129, August 2000, page 5
Team based working project overview (December 1998?) 3
Team based working – a new way of working for the new millennium (December 1998?) 3
Access to Smarteams website is via: http://www.smarteams.co.ukhttp://www.smarteams.com/

Associated Projects:
Project 3615: Safety implications of self managed teams
Project 3618: Supervisors’ management of safety
Project 3736: Evaluation of effects of SMTs on health and safety
3

Copies on OSD project file. Also obtainable direct from OPITO project manager.

Project 3820: Offshore Inspectors’ guide on teamworking

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisation

This project looked at the whole range of job, individual and organisational factors in
identifying root causes of incidents with the aim of improving safety culture.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.9.1999:

3626
Safety and Performance Enhancement in Drilling
Operations
Quest Evaluations & Databases Ltd
JIP (14% HSE OSD funding)
A W Glass
Closed

Abstract:
Project 3034 reported statistical information on kicks, and human factors involved with the initiation of
kicks on the UKCS. Subsequently, Project 3305 communicated the findings as an SPE paper. Project
3626 arose largely as a result of interest generated at the SPE conference. The project objectives were to:
• extend the insights gained from the previous study;
• develop remedies;
• work with duty holders to improve safety through consideration of human factors;
• apply knowledge of human behaviour and its measurement in the drilling environment to
investigation of root causes of mishaps and thus enable reduction in the incidence of kicks, near
misses, LTAs and time to regain routine drilling activities after an influx has been taken.
The project had four main aims that were addressed as follows:
• Applying human factor techniques to the assessment of behaviours, robustness of working practices and
perceptions of safety: A range of human factors techniques, pertinent to the oil and gas industry, were
applied. Applicability was assessed and an integrated human factors methodology was developed.
• Identifying root causes of potential problems: This was achieved by the data derived from the analyses of
the techniques. A large number of root causes were identified, with the intention being that, from
these, companies can start to create action plans for corrective and preventive action.
• Setting a baseline of human performance in the oil and gas industry by which all future progress could be judged:
Industry norms for error potential on several critical drilling activities were proposed, together with
norms for safety climate.
• Deriving a set of short-term and long-term strategic activities that would ensure improvements in human factors:
Remedial strategies based upon the assessment of current activities and longer-term
recommendations were offered, each assessed in terms of the benefits to improved safety and
potential cost-effectiveness.
It is intended that the generic findings from this work will be communicated to the wider duty holder
audience.

Information sources:
•

Report OT ????4: Safety and performance enhancement in drilling operations by human factors
intervention

Associated Projects:
Project 3034: Loss of well control: initiating events
Project 3305: Dissemination of human factors for kick initiation

4

Final report expected to be issued in the OT report series.

Human Factors Categorisation: J3: Work Pressures
J5: Work Environment
I2: Capacities
I6: Health
O2: Work Patterns
This work provided a picture of current knowledge (c. 1998) regarding the cognitive effects of
FPSO vessel motion.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 26.07.2000:

3630
Effects of Motion on Cognitive Performance
University of Bristol
HSE OSD
R W Miles
Closed

Abstract:
The North Sea oil industry is moving to deeper water and smaller fields to find oil. For economic
reasons the most efficient way to do this is to use a vessel tethered to a riser from the seabed. These
vessels are commonly referred to as FPSOs (Floating production storage and offloading vessels) and they
tend to be conversions from existing tankers, survey vessels or special new builds.
Unlike normal vessels FPSOs have to remain on station in poor weather and pivot about the riser to face
into the wind. There is every indication that motions are more unpleasant than a free moving vessel that
can make headway to increase stability. The specific objectives of this feasibility study were to:
• review the published literature on effects of motion on performance efficiency and evaluate the risks
associated with FPSOs in the light of this information,
• review other sources of information, i.e. unpublished civilian and military reports,
• interview experts to clarify areas where there is a shortage of data.
This work provided a picture of current knowledge regarding the cognitive effects of FPSO vessel
motion. The following areas are discussed:
• vessel design
• combination of naval and process plant cultures
• specific performance issues (visual and manual problems associated with motion, motion sickness
and motion induced peripheral fatigue).
The combined effects of motion induced fatigue and factors such as workload, shiftwork, loss of sleep,
noise and vibration, illness and medication are also discussed.
Work on a parallel study, P3640, identified National and International standards regarding vessel motion
in relation to human performance.

Information Sources:
•

Report OTO 1999 066: Effects of motion on cognitive performance

Associated Projects:
Project 3640: Human Factors Review of Vessel Motion Standards

Human Factors Categorisation: Regulatory Environment
This project contributed to an evaluation of the legislative regime. As such it impinges on the
environment in which offshore organisations operate on matters associated with health and
safety, including human factors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 21.9.1999:

3632
Evaluation of the Safety Case Regs: Further Work
University of Aberdeen
HSE OSD
R W Miles
Closed5

Abstract:
At the time of the interim evaluation of the Safety Case Regulations (SCR) (see P3285), the assessment
of the first round of Safety Cases had not been completed so a full measure of the overall process was not
available. Also, the SCR are supported by a number of other significant components of goal-setting
legislation that have since come into force. It was agreed that these new elements should be included in
a wider evaluation of the legislative regime, while at the same time completing the final compliance cost
survey of the SCR. In addition, an assessment of any actions taken as a result of the interim evaluation
would be undertaken. Therefore, P3632 was set up to allow the external research contractor input to
this process.
Assessment of the impact and effectiveness of the Offshore Safety Legislative Regime has included
examination of issues such as:
• changes in management of safety;
• changes in organisation;
• changes in industry/HSE relationships;
• relationships between safety and business goals;
• technical standards/quality assurance;
• loss control;
• identification of sources/drivers of change.
A number of factors caused increases in the work required to complete the evaluation process; work has
continued under P3714. The full external evaluation of the Offshore Legislative Regime has reported
under P3714 (see P3714 entry for details).

Information Sources:
•

Spencer, R., Davies, F. and Payne, M. (1999) Changing health & safety offshore - the agenda for the next
10 years. Aberdeen. 22-24 July 1998. Conference Proceedings. Part 1a pp.18-21. HSE

Associated Projects:
Project 3285: Evaluation of Safety Case Regulations 1992
Project 3346: Report of SC evaluation management feedback
Project 3714: Evaluation of the Safety Case Regs: further work 2

5

Project 3632 is ‘Closed’ but the evaluation has continued under P3714.

Human Factors Categorisation: J5: Work Environment
I2: Capacities
O2: Work Patterns
This work identified National and International standards regarding vessel motion in relation to
human performance.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 21.9.1999:

3640
Human Factors Review of Vessel Motion Standards
Institute of Naval Medicine
HSE OSD
R W Miles
Closed

Abstract:
The North Sea oil industry is moving to deeper water and smaller fields to find oil. For economic
reasons the most efficient way to do this is to use a vessel tethered to a riser from the seabed. These
vessels are commonly referred to as FPSOs (Floating production storage and offloading vessels) and they
tend to be conversions from existing tankers, survey vessels or special new builds.
Unlike normal vessels FPSOs have to remain on station in poor weather and pivot about the riser to face
into the wind. There is every indication that motions are more unpleasant than a free moving vessel that
can make headway to increase stability. Against this background, the objectives of a parallel study,
P3630, were to review published literature and other sources of information, e.g. civilian and military
reports, and to interview recognised experts to provide a picture of current (c. 1998) knowledge
regarding cognitive effects of FPSO vessel motion.
Further to the work undertaken in P3630, the specific objectives of P3640 were to:
• identify current UK standards regarding vessel motion in relation to human performance,
• identify International and other National standards regarding vessel motion in relation to human
performance,
• identify any commercial or military codes of practice or guidance related to vessel motion in relation
to human performance
• compare these standards and comment on their relevance to the operation of FPSOs on the UKCS.
The report considers: postural stability, motion induced sickness and fatigue, whole body vibration,
physical aspects, cognitive aspects, habitability, and work/rest schedules.

Information Sources:
The final report was issued by the Institute of Naval Medicine

Associated Projects:
Project 3630: Effects of Motion on Cognitive Performance

Human Factors Categorisation: All (all aspects): Job, Individual, Organisation
This multi-faceted project aimed to provide a better understanding of all human and
organisational factors, giving rise to continued improvement in safety management and culture.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.05.2000:

3661
Factoring the Human into Safety
University of Aberdeen
JIP (21% HSE OSD funding)
R W Miles
Closed

Abstract:
Project 3661 built on earlier projects (Projects 3125, 3366 and 3618) and was sponsored by OSD and 13
oil and gas companies. It had the sub-title ‘Translating research into practice’ and aimed to develop and
apply practical programmes for assessing and improving the human factors aspects of safety in the
offshore oil and gas industry that can lead to:
• A better understanding of human and organisational factors in safety;
• Continued improvements in safety management;
• An improved ‘safety culture’ throughout the industry as a whole.
Project 3661 contained three separate but related studies:
• Study 1: a benchmarking study to identify, analyse and share best practice on human factor safety
related issues;
• Study 2: systematic analysis of trends in human factors causes of accidents so that this information can
be used to develop training programmes for CRM and for training accident investigators;
• Study 3: development of a Crew Resource Management (CRM) programme designed for training
supervisors and offshore teams in human factors issues.
Study 1: Study 1 investigated the feasibility of benchmarking human and organisational factors in
offshore industry. A balanced scorecard model was used to consider safety on installations from four
perspectives: the internal business process perspective (health and safety management policies and their
implementation); customer (workforce) perspective; financial (loss costing) perspective; and, learning
and growth perspective (improvement of upstream safety).
A full report outlining the background, methodology and findings of this study was published (OTO
2000 061 – see Information Sources). The conclusions of the study included:
• The benchmarking exercise largely achieved its goals. Benchmarking safety climate was especially
successful in highlighting to participatory installations the areas that require intervention.
• The process of benchmarking installations provided a wide variation of scores in each of the areas of
safety management, and these scores predicted the proportion of respondents reporting an accident
within installations.
Study 2: The ultimate purpose of study 2 was to improve accident analysis so as to learn from previous
incidents and consequently reduce the likelihood of similar incidents recurring. The specific aim was to
develop an incident reporting form that would be used to gather ‘human factors’ data from individuals
involved in incidents on offshore installations, collect data using this form, and evaluate the form using
these data. An accident reporting system was developed, based on previous models of accident causation
but with a potential to deliver greater accuracy of human factors incident data.
The findings of the second study are reported in OTO 2000 062 (see Information Sources). The report

includes a description of the development and evaluation of two Witness Statement Forms (WSFI and
WSFII). The conclusions of the study included:
• Both Witness Statement Forms provide investigators and management with additional human
factors information about incidents compared to original reports.
• The main problem in gathering human factors causal data was respondents’ reluctance to give open
and candid responses in the forms.
Study 3: The aim of this study was to design and evaluate Crew Resource Management (CRM) training
which is intended to improve safety and productivity, and to reduce down time on offshore installations.
A training course was developed and eight courses were delivered to a cross section of individuals from
one operating company. Each course was evaluated using feedback, which was generally positive.
However, the feedback indicated that there was a need to tailor the course further for the offshore
environment and to provide more practical tools.
The findings of the third study are reported in OTO 2000 063 (see Information Sources).
Study 3 concluded that:
• CRM appears to be a valuable method of providing human factors training (non technical skills
training) to offshore installation crews.
• CRM can ‘close the loop’ between accident analyses/human factors research and offshore safety
training
OTO 2000 036 (see Information Sources) contains Executive Summaries for the above 3 studies. Further
details of these studies are given in 3 separate volumes (see Information Sources).

Information Sources:
•
•
•
•
•
•
•

Offshore Research Focus No 123, October 1998, page 3.
Offshore Research Focus No 125, August 1999, pages 7-9.
Spencer, R., Davies, F. and Payne, M. (1999) Changing health & safety offshore - the agenda for the next
10 years. Aberdeen. 22-24 July 1998. Conference Proceedings. Part 1b pp.20-22. HSE.
OTO 2000 036: Factoring the human into safety: Translating research into practice
OTO 2000 061: Benchmarking Human and Organisational Factors in Offshore Safety
OTO 2000 062: The Development and Evaluation of a Human Factors Accident and Near Miss
Reporting Form for the Offshore Industry
OTO 2000 063: Crew Resource Management Training for Offshore Operations

Associated Projects:
Project 3125:
Project 3352:
Project 3366:
Project 3618:
Project 3951:
employees

Risk perception and safety in the oil industry
Joint analysis of UK and Norwegian risk data
Human and organisation factors in offshore safety
Supervisors’ management of safety
The role of health promotion and surveillance in the safety and well-being of oil industry

Human Factors Categorisation:

I6: Health

This study allowed updating of the information stored on the DIGIT database, which classifies
installations by generic type. This database has been used in conjunction with OSD-funded
occupational health studies.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.03.2000:

3668
DIGIT Database developments; phase two
AEA Technology
HSE OSD
R W Miles
Closed

Abstract:
A database known as DIGIT (Database for Identification of Generic Installation Types) was developed
to allow classification of offshore installations by generic type. This database has been used in OSDfunded occupational health studies, in particular relating to collection and analysis of offshore noise data
and collection and analysis of personnel audiometry data (see Project 3743). However, most of the
information originally stored on DIGIT was unchanged from October 1996 and therefore the database
was becoming increasingly in need of updating as the situation on the UKCS is constantly changing (e.g.
mobile installations enter and leave UK waters; new installations come into service; installations are sold
resulting in operator and installation name changes). Therefore, Project 3668 was undertaken to enable
the database to be updated.
The database was developed using MS Access 97. It allows the user to select and view records
containing classifications of installations by generic type. The following fields are contained within the
database:
• Installation Details
- Installation Name
- Operator Name
- Notes
- HSE Section
- Reg Number
• Installation POB
- OPL POB
- HSE POB
- Other POB
- Notes
• Installation Age
- Age
- Notes
• Installation Type (with notes)
• Installation Function (with notes)
• Installation Location (with notes)
A User Manual (see Information sources) was produced for use in conjunction with the DIGIT database,
Version 1.

Information sources:
•
•

OTO 2000 054: DIGIT Database (Version 1) User Manual
MaTR 0348 – Version 1.0: Generic Installation Types: Definition of generic labelling system

•

suitable for research on occupational health offshore.
MaTR 0374 – Issue 2: Database for Identification of Generic Installation Types – DIGIT, October
1997.

Associated Projects:

Human Factors Categorisation: J1: Task
J5: Work Environment
I1: Competence
I2: Capacities
This project showed that crew competence and capacities, task specification, and working
environment are key factors when considering ergonomic requirements of FPSOs.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 21.9.1999:

3669
Ergonomic considerations of FPSO operation
CCD Design & Ergonomics Ltd
JIP (53% HSE OSD funding)
R W Miles
Completed

Abstract:
FPSOs are based on marine vessels and so differ from conventional offshore production installations in a
number of areas, e.g. motion and stability, the design of decks and doorways, noise within the vessel,
and the characteristics of the marine and operations crews. These differences have ergonomic and health
& safety implications which need to be identified and considered at the design stage to ensure efficient
and safe operation of the vessel.
The overall aim of P3669 was to identify ergonomic and health & safety issues peculiar to FPSOs. The
potential scope of this topic is wide so it was agreed that the focus of the study should be ‘minor or
personal’ hazards, including manual handling. (Major hazards are considered in the installation safety
case.) This information would then be used to prepare ergonomics guidance for the design of the vessel,
equipment and means of operation. The study also considered integration of ergonomic principles into
the design process.
Key tasks were:
• a review of the literature on FPSOs, and on the ergonomic and safety aspects of work in offshore and
marine environments;
• analysis of accident and incident statistics, on offshore work in general and related to FPSOs in
particular;
• interviewing individuals involved in the various aspects of design, operation and regulation of
offshore installations;
• visits to FPSOs to inspect the facilities, undertake ergonomic assessments of tasks and interview crew.
The study findings are presented in a two part report, which includes discussion of FPSO design issues,
gives recommendations on the design process, and provides guidance on ergonomics and safety
assessment of FPSOs. Part 1 summarises the key findings and conclusions. The findings are grouped
under: (a) accident and injury rates; (b) crew characteristics and performance; (c) hazards; (d) FPSO
design issues. Part 2 is a literature review, which sets the context for ergonomics and human factors in
the FPSO field of operations.
HSE has gained substantial benefits from involvement in this project. Insight has been gained into the
ergonomic design process at the introduction of new technology (FPSOs). Close involvement with a
major design house throughout the project has enabled HSE to influence directly the design process in
an organisation responsible for the design of new installations.
A follow on project (P3767) aimed to increase the potential readership and usability of the FPSO report

by converting the paper based report into an internet accessible pdf document that will be accessible to a
wide range of potential users.

Information Sources:
•
•

Report OTO 1999 044: Ergonomic issues in the design and operation of FPSOs - Findings and
conclusions
Report OTO 1999 045: Ergonomic issues in the design and operation of FPSOs – literature review

Associated Projects:
Project 3630:
Project 3728:
Project 3741:
Project 3767:
Project 3806:

Effects of motion on cognitive performance
FPSO safety with emphasis on operational safety
FPSOs - lessons learned
Development of FPSO report into an Internet accessible format
The Development of a Manual Handling ‘Toolkit’ for FPSO Design and Specification

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisational

This study aimed to develop a rational framework for the measurement and delivery of health and safety
in the offshore design process.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.11.1999:

3680
Managing safety in design
Cranfield University
65% HSE OSD funding
R W Miles
Ongoing

Abstract:
It is widely recognised that a high proportion of accidents are directly attributable to deficiencies in
design and that risk reduction at the design stage is very effective in the overall delivery of safety
offshore. Good design has a major impact on the prevention of initiating events and in limiting the
escalation of incidents. In the past, measurement of safety has been mainly via reliance on historical
(‘lagging’) indicators, such as the number of lost time incidents occurring during operation. The move
to more predictive (‘leading’) measures, which are related to the underlying design process, has
significant advantages. So far, little work has been carried out to identify meaningful indicators of health
and safety performance during the design process. The overall aim of Project 3680 is to develop a
rational framework for the measurement and delivery of health and safety in the offshore design process.
The project was carried out by Cranfield University in collaboration with Kvaerner Oil & Gas and
DnV.
The three main objectives of Project 3680 are: • to identify and develop a suitable set of indicators for use by general management in measuring the
health and safety performance of the design process;
• to provide examples (in a case study format) of where use of design process performance indicators
may have reduced loss in past projects or are successful in current projects;
• to provide a draft HSE publication in the form of a manual to be used by industry for the application
of successful indicators.
Work carried out included: • investigation of accident causation and associated data collection, from which design relevant
accident causation factors have been identified and then classified to identify safety performance
criteria;
• review of the design process, including identification of areas where H&S management are included
at present and where opportunities exist for future inclusion of design safety performance indicators
(DSPIs).
A draft manual has been prepared and has been used in a trial by Kvaerner Oil and Gas on a design for an
offshore installation. HSE inspectors are reviewing the draft manual and further validation work is
planned.
An accident database has been developed as part of this project. This includes data from marine and
offshore incidents, particularly those where design faults played a significant part in the cause of the
accident.

Information sources:
•

Offshore Research Focus No 122, July 1998, page 2.

•
•

Strutt & Sharp, Cranfield University; Tourle & Yates, Kvaerner Oil & Gas Ltd; Miles, HSE. (1998)
Development of design performance indicators for improved safety offshore
website address http://www.cranfield.ac.uk/sims/marine/research/dspi.htm

Associated Projects:
Project 3916: Distributed Cognition Models for Human Factors Failures in Operating and Design
Processes.

Human Factors Categorisation: Individual (all aspects): Competence, Capacities,
Personality, Attitudes, Risk Perception, Health, Skills and
Knowledge
This project collated good practice in marine offshore rescue. The report covers factors in
human behaviour believed to have a significant effect on the performance of the rescuer or the
outcome of the rescue operation.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 1.9.2001:

3681
Marine Offshore Rescue – Good Practice
AEA Technology
HSE OSD
G Boothby
Closed

Abstract:
This project aimed to collate good practice in marine offshore rescue into one document on behalf of
the Marine Offshore Rescue Advisory Group (MORAG). Marine rescue arrangements in this context
cover those rescue and recovery systems, methods and procedures used to locate and rescue or recover
persons and to deliver them on board a place of safety. It was not intended to cover evacuation or escape
or the after care of the survivors once on board a place of safety.
The detailed objectives of the project were to:
• enhance the value of individual examples of best practice in marine offshore rescue by providing
independent technical assessment of current best practice as adopted by the different operating
companies, and by reviewing and collating this information into a single reference document
• disseminate the final approved report to industry as an example of current best practice, with a view
to improving awareness of the issues and generally raising standards in this field
Relevant best practice has been identified under 3 separate sub-groups, with the headings of Ship and
Boat Operations; Location, Care and Transfer of the Casualty; and Human Factors Aspects of Rescuers.
The ‘Human Factor Aspects of Rescuers’ section of the report summarises views obtained from
discussions with vessel masters, trainers, operators and academics involved in offshore rescue research
and training. It sets out those factors in human behaviour believed to have a significant effect on the
performance of the rescuer or the outcome of the rescue operation and covers the characteristics of the
rescue craft crew, the value of training and the impact of outside influences on rescue activities.
It is hoped that the production of the report will help stimulate the dissemination of information about
marine rescue to and from rescue craft crews so as to enable them to benefit from the experience of
others.

Information Sources:
•
•

Report OTO 2001 040: Marine Offshore Rescue Advisory Group: Good practice in offshore
rescue
Offshore Research Focus No 133, September 2001, page 7

Associated Projects:
Project 3859: Rough Weather Rescue

Human Factors Categorisation: I6: Health (Study 2)
O7: Health and Safety Culture (Study 1)
This project covered two studies; one examining different safety culture tools and
methodologies; the other analysing accident and incident rates in relation to
employer/organisation type.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 17.7.2000:

3682
Evaluation of Safety Culture Software
MaTSU
HSE OSD
R W Miles
Closed

Abstract:
For ease of administration, P3682 incorporated two separate studies. Each is described in turn.
Study 1 - Evaluation of safety culture software: In late 1997, HSE launched a climate survey tool for
organisations to use to promote employee involvement in health and safety. Over recent years, HSE
OSD has been involved in a number of projects to develop safety climate/culture tools. They consider
that these tools should be introduced to the wider community of potential users, both in the oil and gas
industry and in other industry sectors.
Therefore, a Guide has been produced that:
• provides summary information on a number of questionnaire-based tools that have been developed,
with the aid of HSE funding, to measure the safety climate of organisations.
• includes a detailed comparison of individuals questionnaire items.
• examines which safety climate tools and/or specific questionnaire items appear to be most useful in
helping to establish the current state of maturity of an organisation or installation.
The emphasis is on those tools that have been developed in collaboration with the oil and gas industry
or that are generic in nature so could be readily applied in this particular industry sector.
Part 1 of the Guide reviews six safety climate tools (see below). The findings of the review are
summarised as responses to 14 key questions likely to be asked by any potential user of a safety climate
survey tool.
The tools/methodologies that were compared are:
• the Health and Safety Climate Survey Tool, developed by HSE and released in 1997
• the Aberdeen University Offshore Safety Climate Questionnaire (OSQ), developed and further
refined under a number of joint industry projects (see Projects 3366 and 3661) – the comparison
exercise included versions used in 1996, 1997 and 1999
• the Loughborough University Safety Climate Assessment Toolkit, developed and used in a joint
industry project in 1997 (see P3389)
• a Safety Climate Questionnaire developed by Quest Evaluations & Databases Ltd and used in a joint
industry project in 1998 (see P3626)
Part 2 reviews the specific details of the safety climate assessment survey by examining the individual
items used (i.e. 'questions asked'). The process by which an item-by-item comparison was carried out is
described. Similar items are grouped and a subset of items for inclusion in a Core Safety Climate Item
Set identified. These are the items considered most suited - by the Guide's authors - to investigation of
the key aspects of the prevailing safety climate of an offshore installation.

The results of this study provided HSE with a greater understanding of the similarities/differences of
various safety culture/climate tools available and enabled production of a guide describing the features
and merits of each tool.
Study 2 - Operator/contractor incident analyses: An NPD (Norwegian Petroleum Directorate) annual
report indicated an increase in accident rates offshore. HSE OSD report on the accident statistics that
they collect from industry but up-to-date reporting (i.e. including 1998 data) was a high priority. The
work already reported under MaTSU Technical Support Task T1436 was extended to include
operator/contractor incident analyses for fatalities and serious injuries against total number of injuries,
and to further extend the analysis to include the years 1996-98. Analyses were restricted to a start date of
1991 as minor injuries were not reported to any significant extent prior to this date.
Previous work to analyse the relative risks faced by offshore operators and contractor staff had drawn
only limited conclusions due to lack of confidence in offshore population data. Work under Study 2
(reported in OTO 2000 002 – see Information Sources) included analyses based on the use of the Pearson’s
Chi square statistic to compare numbers of fatalities and serious injuries against over 3 day injuries. This
approach obviated the need for accurate population data.
A number of factors limited the scope of analyses but key findings relate to:
• trends in total number of incidents, over 3 day injuries, and total number of fatalities and serious
injuries
• there being a significant correlation between employer type and operation. Further, the different
operation types are associated with significantly different expected ratios of fatalities and serious
injuries to over 3 day injuries
• trialing different employer groupings does not appear to hold much merit
• grouping different accident and injury types and developing a new measure of exposure rate appears
to be a useful technique. This analysis revealed that there appears to have been under reporting of
serious injuries against named employers during 1997.

Information Sources:
Study 1
• Byrom, N.T. and Corbridge, J. (1997) A tool to assess aspects of an organisation’s health and safety climate,
paper presented at International conference on safety culture in the energy industries, 22-24
September 1997, University of Aberdeen.
• Report OTO 1999 063: Summary Guide to Safety Climate Tools (in preparation)
Study 2
• Report MaTR 0312: Operator /contractor incident analysis (1980-1993)
• Report MaTR 0481: Operator/contractor incident analysis (1980-1995)
• Report OTO 2000 002: Employer Incident Analysis (1990 – 1998)

Associated Projects:
Study 1
Project 3366:
Project 3389:
Project 3626:
Project 3661:

Human and organisation factors in offshore safety
The measurement of safety climate in safety cases
Safety and performance enhancement in drilling operations
Factoring the human into safety

Human Factors Categorisation

O9: Health and Safety Management Systems

The main output from this project is a catalogue of OSD safety management research.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 07.03.2000:

3685
Catalogue of OSD and Offshore Industry Research by
Key Safety Management Elements
MaTSU
HSE OSD
G Clark
Closed

Abstract:
A catalogue of safety management research was conceived by HSE OSD as an aid to OSD Inspectors
and the offshore industry. This study was undertaken to:
• identify all past and current (up to early 1999) OSD-funded research that fully or partially relates to
safety management.;
• index the projects identified against the 18 safety management elements listed in HSE document
PBN 98/13: Safety case assessment – management of health and safety;
• provide brief summary information on each project in a standard format;
• liaise with a limited number of industry contacts to obtain any information on in-house safety
management research;
• carry out a limited search of industry web sites to identify any pertinent information on safety
management research.
The project was reported in two documents; the first, a project summary report which described the
methodology for data collection and categorisation; the second, a catalogue of OSD safety management
research (see Information Sources).
The 18 safety management elements against which projects were categorised come under 5 broad
categories:
• Policy Setting
• Organisation
• Planning and setting standards
• Performance Measurement
• Audit and review
A similar exercise to identify non-OSD HSE funded safety management research, undertaken by HSL,
was run in parallel to this study. The contractors on the different studies collaborated to ensure both
catalogues of research used the same categorisation schemes and were presented in a similar format.

Information Sources:
•
•

OTN 1999 006: Catalogue of OSD and Offshore Industry Research by Key Safety Management
Elements: Project Summary
OTN 1999 005: Catalogue of OSD Research by Key Safety Management Elements

Associated Projects:
The HSL study is reported in ‘Review of HSE- funded research of safety management systems (SMS)’,
draft report EWP/99/16. Contact Gordon Clark, OSD, for further information.

Human Factors Categorisation:

J5: Work Environment
I6: Health

The aim of this project was to run a workshop to peer review the HSE research strategy on safer
decompression.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:

3698
HSE Decompression Workshop
Sintef Unimed
HSE OSD
D Tee

Abstract:
There was a requirement for the HSE research strategy towards safer decompression to be subjected to a
critical peer review by experts in the field. Therefore, Project 3698 was undertaken with the objective
of organising and running a workshop of a small group of experts to subject the HSE research strategy
on safer decompression to peer review.

Information sources:
Associated Projects:
P2050: Psychological and neurological impairment in professional divers.
P2142: The Incidence of decompression sickness arising from commercial offshore air diving operations
in the UK sector of the North Sea during 1982/83.
P2242: Decompression sickness from commercial offshore air diving operations on the UK continental
shelf during 1987.
P2340: Prevention of Oxygen Toxicity in Divers.
P2432: Neurophysiological techniques in the detection of damage to nervous tissue in divers.
P2620: Investigation into possible contributory factors to decompression sickness in commercial air
diving and the potential long-term neurological consequences.
P2621: Development of Decompression Procedures- Phases II and III.
P3073: Neurological and cerebrovascular abnormalities in divers
P3088: A study to determine if there is an association between the retinal and central nervous system
lesions caused by decompression and to identify the common causal mechanisms.
P3410: Neuro-behavioural Impairment after DCS
P3441: Application of an advanced physiological model of decompression in the evaluation of
decompression stress.
P3578: Factors which could influence Diver Performance on Neurological Investigation

Human Factors Categorisation:

J5: Work Environment
I5: Risk Perception
I6: Health
O11: Learning from Experience

This project included a review of current understanding of the perception of odour by
personnel in hyperbaric environments. A literature search of available information on
hyperbaric exposure limits was also undertaken.
Project Number:
Report Title:
Contractor:

3700
Occupational Exposure Limits and Olfaction in
Hyperbaric Environments
MaTSU

Abstract:
This study investigated the perception of odour by personnel in hyperbaric environments to determine
whether breathing hyperbaric heliox mixtures affects the sense of smell and odour perception of divers,
and hence the extent to which a diver may be aware of contaminants entering his breathing mixture. It
was first necessary to determine the current basis of understanding on both these topic areas. Project
3700 was initiated to undertake a literature search of available information on hyperbaric occupational
exposure limits for toxic contaminants and odour perception in hyperbaric conditions.
The study objectives were to present and summarise the results of any previous research on:
• the determination of a process for establishing occupational exposure limits under hyperbaric
conditions
• the ability to perceive odours under hyperbaric conditions, in particular the perception of substances
which exert toxic effects
The study concluded that hyperbaric toxic exposure limits, where they existed, were normally derived
from ambient limits set by the appropriate authority, and adjusted (i.e. reduced) to take account of
presumed partial pressure effects at depth. Most reported research had focused on the concentration of
trace contaminants in divers’ breathing gas, rather than exposure to external sources of contamination
such as that found in the offshore oil industry from drilling muds, resins, hydrogen sulphide etc. Few
data existed on the toxicological effects of contaminants at pressure and further research would be
required to obtain a full understanding of this phenomena.
Where analogies with other industries existed, limited data were available on the health effects of
exposure to trace contaminants in the enclosed atmospheres of submarines and spacecraft.
Alternative approaches to the determination of hyperbaric exposure limits were suggested. These
included: toxicokinetic and physiological modelling; reviewing existing occupational and exposure
limits using information on potential contaminants and the physiological and biological responses to
hyperbaria.
In the absence of more reliable information about the response to toxic chemicals in hyperbaric
conditions, a strategy of prevention appeared to be indicated, for which reliable detection systems would
be required. Olfaction and monitoring systems were discussed as alternative methods for detecting
contaminants. The sense of olfaction in hyperbaric conditions is poorly understood and had been the
subject of very few studies. However, it appeared that the sense of smell is unlikely to be a reliable
indicator of the presence of toxic contaminants under the full range of hyperbaric conditions and
contaminants, and for all personnel likely to be exposed.

Information sources:
•

OTO 1998 173: Occupational Exposure Limits and Olfaction in Hyperbaric Environments

Associated Projects:

Human Factors Categorisation

Regulatory Environment

This project contributed to an evaluation of the legislative regime. As such it impinged on the
environment in which offshore organisations operate on matters associated with health and
safety, including human factors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 12.06.2000:

3714
Evaluation of Safety Case Regs; Further Work 2
University of Aberdeen
HSE OSD
R W Miles
Closed

Abstract:
At the time of the interim evaluation of the Safety Case Regulations (SCR) (see P3285), the assessment
of the first round of Safety Cases had not been completed so a full measure of the overall process was not
available. Also, the SCR are supported by a number of other significant components of goal-setting
legislation that have since come into force. It was agreed that these new elements should be included in
a wider evaluation of the legislative regime, while at the same time completing the final compliance cost
survey of the SCR. In addition, an assessment of any actions taken as a result of the interim evaluation
would be undertaken. P3632 was set up to allow the external research contractor input to this process. A
number of factors caused increases in the work required to complete the evaluation process; work
continued under P3714.
The overall objective was to evaluate the effectiveness of the Offshore Safety Legislative Regime, which
was put into place by HSE after the Lord Cullen Enquiry. The evaluation undertook to assess the impact
and effectiveness of the regulations and included such issues as:
• changes in management of safety;
• changes in organisation;
• changes in industry/HSE relationship;
• relationship between safety and business goals;
• technical standards/quality assurance;
• identification of sources/drivers of change/loss control.
The contractor’s report - that pulls together output from all of the related projects (i.e. Projects 3285,
3346, 3632 and 3714) – was launched at Offshore Europe ’99. Subsequently, HSE studied the detail of
the report closely, and discussed it with all parts of the industry and other stakeholders to see what could
be done to improve things still further.
Key findings of the study include:
• most respondents to the management survey believed that the objectives of the reforms had been
largely met, the pace of reform was appropriate and the law was capable of dealing with change in
the future;
• the risk assessment process had enabled many companies to improve their understanding of the main
risks;
• the majority of managers felt the regulations had improved their ability to manage safety;
• all the companies interviewed for the cost and benefit survey stated that the regulations provided
unquantifiable and consequential benefits, while the estimated costs were broadly in line with
original HSE estimates (There were difficulties in allocating costs between the different regulations).
• managers found the law complex, and a number expressed concern about inconsistency by HSE;
• the industry needs to improve workforce involvement;

•
•

there were major concerns about methodology and application of Quantified Risk Assessment;
more could be done to communicate good practice and improve understanding of the way different
regulations are related.

Information Sources:
•

HSE press release C036:99 – 9 September1999

•

The 300-page report, ‘Evaluation of the Offshore Safety Legislative Regime’, is available from
AUPEC Ltd. A CD-ROM version is also available. A 70-page overview of the report is available
in printed and CD-ROM format. (Tel: 01224 853700/Fax: 01224 853701 for purchase details).

Associated Projects:
Project 3285: Evaluation of Safety Case Regulations 1992
Project 3346: Report of SC evaluation management feedback
Project 3632: Evaluation of the Safety Case Regs: further work

Human Factors Categorisation: All (all aspects): Job, Individual, Organisation
This comprehensive study is providing information about the effects of organisational changes
and changes in roles and working conditions, on the health and safety of individuals.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 12.03.2002:

3716
Changing Work Environment, A Longitudinal Study
Oxford University
HSE OSD
R W Miles
Ongoing

Abstract:
This work is part of a programme of studies aimed at providing comprehensive information on human
factors offshore. Under P2897, OSD published the offshore part of a Health Policy Division project,
focussing on human factors, shiftwork and alertness among onshore and offshore operators. Projects
3037, 3295, 3442 and 3516 increased understanding of the effects of shift working offshore and the
factors that play a part in determining the extent of those effects.
This longitudinal study was initiated with the following objectives:
• to evaluate the effects on measures of health and safety of objective changes in jobs and work
conditions, (including down-sizing, multi-skilling, long work hours, safety procedures and
regulations, work group structure, job security, shift patterns, work/ leave cycles) that have occurred
in the past 4-5 years;
• to determine the extent to which psychosocial factors, safety attitudes, and subjective perceptions of
work conditions, including perceived risk, mediate the observed effects of objective changes on
outcome variables.
• to identify factors (eg. age, other demographic variables, previous work experience, individual
differences) that moderate the impact of changes in the objective and subjective work environment
on health and safety outcome variables;
• to determine to what extent self-reported individual outcomes are reflected in independent
organisational data (eg. sick bay records, accident and incident rates, turnover, redundancy levels);
• to examine employment, health and safety variables that characterise ‘survival’ vs exit from the
industry and to make comparisons between newer recruits to the industry and those with longerterm exposure.
The work made use of the original P3037 data collection to provide a 1995/96 baseline against which to
compare the follow-up data.
The main focus of the initial work has been coding, entering and checking the follow-up data, and
carrying out preliminary analyses. In addition, the follow-up data have been linked to the 1995 data set,
thus allowing longitudinal analyses to be carried out (including evaluating the representativeness of the
follow-up sample relative to the total 1995 sample).
The initial findings of the study include:
• In general, changes in work conditions and safety perceptions over the five-year period are less
marked than changes in health-related measures.
• Changes between 1995 and 2000 were evident in several measures of work conditions,
psychological well-being and health. Two job characteristics (workload and task variety/skill)
tended to show increased scores, while clarity decreased. The extent of change was influenced by
job situation in 2000 as compared with that in 1995.

•

•

•

•

Job satisfaction did not change significantly over time. Satisfaction with job security and future
prospects tended to increase overall. Psychological well-being (as assessed by the GHQ symptom
measure) did not change significantly over time, although there was some variation between job
types.
For personnel who continued to work offshore between 1995 and 2000, comparisons across the
five-year time span indicate a mixed pattern of changes in work characteristic and health outcomes.
For instance, exposure to physical environmental stressors decreased overall (particularly among
groups moving to management positions), but satisfaction with safety also decreased. Of particular
concern, platform personnel reported decreases in satisfaction with safety routines, safety
instructions/training, follow-up of accidents and medical services between 1995 and 2002.
Changes in perceived work characteristics were most evident in the measures of workload and
task/skill variety, both of which increased significantly over the follow-up years. Whilst this result
could simply reflect the increasing age and experience of those concerned (and, in some cases,
moves to senior positions), it is also likely that down-manning would have the effect of increasing
the work demands to which the remaining personnel are exposed.
Published data indicate that offshore personnel are at above average risk of becoming overweight (as
indicated by high values of body mass index, BMI). Further analyses of the present data have
addressed this issue by examining initial BMI levels, and weight change over the five year follow-up
interval, in relation to age, job type, shift work, smoking and personality. On balance, offshore
personnel were found to be overweight relative to general population samples, but significant
differences were found between different job groups. Day/night shift work was also relevant.
Significant weight gain occurred in the sample as a whole between 1995 and 2000. Weight gain was
greatest among younger personnel who gave up smoking. Personality was also found to be relevant.

Information Sources:
•
•
•

Research Report 002: Psychosocial aspects of work and health in the North Sea oil and gas
industry. Summaries of reports published, 1996 – 2001.
A draft report on findings from the five-year follow-up study of offshore personnel has been
produced.
Parkes, K.R. (2001) Demographic and lifestyle predictors of body mass index among offshore
personnel: cross-sectional and longitudinal findings (article submitted, but still awaiting an editorial
decision).

Associated Projects:
Project 2897:
Project 3037:
Project 3295:
Project 3442:
Project 3516:
Project 3864:

Alertness mood and shiftwork – publication
Psychological aspects of health and safety offshore
Health implications of offshore work, 6 year pilot
Evaluation of the 3-3 Work Pattern
Psychological aspects: further analyses
Psychosocial aspects of work and health in the north sea oil and gas industry

Human Factors Categorisation:

J4: Displays and Controls
J5: Work Environment
O10: Communication

This study aimed to investigate whether environmental factors were responsible for the heavy landing of
a helicopter on the Claymore accommodation platform.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.09.2000:

3719
Claymore Platform Wind Tunnel Test Programme
Civil Aviation Authority
50% HSE OSD funding
R W Miles
Completed

Abstract:
Since 1976 there had been only three accidents involving fatalities within the immediate vicinity of a
platform. However, in none of these cases were environmental disturbances or emissions from an
installation a contributory factor.
The most recent and most significant non-fatal incident identified had been a heavy landing following
an uncontrollable descent onto the Claymore Accommodation Platform which resulted in extensive
damage to the helicopter.
In this case, environmental factors were almost certainly the cause of the incident. Winds were light and
the key feature of the report is that the crew were aware of being ‘engulfed in the downwind emissions
of the flare.’ A close examination of the factors involved suggested that the crew may have been
mistaken in identifying the flare as the source of the emission. It was considered much more likely that
the plume from the gas turbine exhaust on the Claymore production platform was the cause of the
problem. Project 3719 was therefore undertaken with the aim of establishing the local conditions
experienced by the helicopter at the time of the incident. This would enable an assessment to be made
of how the environmental conditions relate to the thresholds currently provided in Civil Aviation
Authority (CAA) CAP 437 Offshore helicopter landing areas: guidance on standards.
The objectives of Project 3719 were:
• to determine whether hot gases from the flare or from the generator exhausts contributed to the loss
of lift, and hence the heavy landing;
• to quantify the extent of ambient temperature rise that caused the loss of lift

Information sources:
•
•

HSE contact for further information - Bob Miles (email: bob.miles@hse.gsi.gov.uk)
CAA contact for further information – David Howson
Tel: 44 (0)1293 573350
Fax: 44 (0)1293 573981
Email: Dave.Howson@srg.caa.co.uk

Associated Projects:
Project 3726: Gas Turbine Smoke Trials: Feasibility Study

Human Factors Categorisation: I6: Health
This project aimed to establish a methodology for remote testing of offshore personnel to aid
health and human performance monitoring. It has shown that there is potential to cut research
costs for offshore data collection very significantly.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 21.08.2000:

3721
Remote Testing Offshore: Pilot Study
University of Bristol
HSE OSD
R Gardner
Closed

Abstract:
A number of research issues in the areas of health and human performance require cognitive testing of
subjects at specific times and under controlled conditions. In the past this has been accomplished by
researchers taking dedicated and configured portable computers and modified personal organisers
offshore. This system has a number of significant disadvantages which include: possible damage to
computers in transit; the inconvenience of providing accommodation for researchers offshore where
space is at a premium; and expensive flights. As a result of these difficulties, and because most offshore
installations now have effective networked email connections, it was proposed to investigate the
feasibility of using computer facilities already on the installations as a test and survey medium.
Therefore, the objectives of this study were to:
• establish the methods for remote testing and collection of data on offshore installations
• pilot a small data collection exercise
• produce a report detailing the principles, lessons learned and a way forward for remote testing
offshore.
The key findings of the study include:
• tasks have been developed which will improve assessment of cognitive performance offshore
• it is feasible to monitor these tasks on portable notebook computers
• this technology can also be used to transfer physiological data, sleep logs and mood ratings
• further research is required on the most appropriate method of entering and transferring more
extensive questionnaire data
• further research is necessary to obtain information about the local computer communication systems
currently used on different rigs
• remote testing on rigs is clearly feasible and can now be incorporated in projects with appropriate
technical and logistical support
This work has shown that there is potential to cut research costs for offshore data collection very
significantly. This is particularly true in the areas of remote health monitoring and human performance.

Information Sources:
Associated Projects:
Project 3729: Adaptation to Night Work Offshore: Pilot Study
Project 3822: Physiological and Psychological Markers for Adjustments to Shiftwork
Project 3839: Fatigue Offshore: A Comparison of Short Sea Shipping and the Offshore Oil Industry
Project 3946: Psychosocial Markers for Adjustment to Shiftwork Offshore
Project 3947: Physiological Markers for Adjustment to Shiftwork Offshore

Human Factors Categorisation: J4: Displays and Controls
J5: Work Environment
O10: Communication
This project considers human factor problems associated with escape from a side-floating
helicopter.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3723
Helicopter Side Egress from Ditching
CAA
JIP (approx. 32% HSE OSD funding)
R W Miles
Reporting

Abstract:
Helicopters are inherently unstable due to their weight distribution. In waves, the likely outcome is
capsize, often rapidly followed by sinking. In 1995, the CAA’s Report of the Review of Helicopter
Offshore Safety and Survival (RHOSS; CAP 641) emphasised the need for helicopters to remain afloat
long enough for survivors to escape. The aim of Project 3723 was to study the human factor issues
related to egress from a side-floating helicopter.
The objectives of Phase 1 were to:
• review accident reports and research papers
• consult with helicopter operators regarding routes of escape and perceived problems
• estimate the angle of approach to, and distance between, the water surface and possible exits
• perform an ergonomic assessment of the problems associated with clearing the seat harness,
climbing through an overhead opening (or underwater exit) and then safely reaching the sea surface
• identify how to overcome problems associated with egress from a side-floating helicopter
• develop aids to help safe egress
• develop training procedures based on the safest means of escape
• compare new procedures with current procedures to determine the overall efficacy of the scheme
Subject to the outcome of Phase 1 being deemed favourable, a Phase 2 was proposed to:
• allow full scale trials
• examine the effects of the motion of a ditched helicopter on the occupants’ ability to escape
• evaluate the costs of implementing measures
• make recommendations for changes to airworthiness and operational requirements.
CAA Paper 2001/10 (see Information Sources) reports on an investigation of the human factors issues
associated with escape from side-floating helicopters. The focus of the investigation was a series of
Helicopter Underwater Escape Trainer (HUET) trials using 30 naïve subjects. The trials directly
compared escape from fully inverted and side-floating post capsize attitudes using a number of objective
and subjective measures. The results were conclusively in favour of the side-floating configuration: the
vast majority of subjects found it easier to escape from a side-floating helicopter simulator than a fully
inverted one, without finding it any more stressful. In the side-floating trial, more subjects were satisfied
with how they coped and more were instilled with confidence in their ability to deal with real
helicopter ditching. These findings suggest that there could be significant benefits in training people to
escape from helicopters which are designed to float on their side after capsize.

Information Sources:
•

CAA Paper 2001/10: Egress from Side-Floating Helicopters.

Associated Projects:
Project 3443: Prevention of Helicopter Total Inversion

Human Factors Categorisation: O4: Leadership
O7: Health and Safety Culture
O10: Communication
O11: Learning from Experience
This project has produced a Leadership Resource Pack with some good base material to assist
OSD Inspectors in effectively influencing senior managers in duty holders’ organisations.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 15.02.2001:

3725
Leadership Resource Pack, Phase 1
Ernst & Young
HSE OSD
G Clark
Closed

Abstract:
It is widely recognised that strong, visible and positive leadership, emanating from the most senior
members of management, underlies the creation of an atmosphere within an organisation that engenders
the formation and growth of a positive safety culture from within the workforce. The objective of this
study was to produce an OSD Inspectors Resource Pack to enable Inspectors to effectively influence the
senior management in duty holders to actively participate in raising standards of health and safety within
their organisations.
A series of case studies was constructed through contact with 5-6 individuals within each of 8-10
companies. These revealed many valuable lessons to be learned. The contractors then liaised with the
data providers to prepare text suitable for open publication.
The completed ‘Leadership Resource Pack’ has produced some good base material to enable inspectors
to discuss with management the importance of driving forward the health and safety agenda in large
organisations. The important role of senior management in providing the correct atmosphere for good
health and safety practices to flourish cannot be understated.
The case studies provide good tangible evidence of how some organisations, both in the offshore and
other industry sectors, have embraced a good top-down driven programme of health and safety
improvements that have worked. It should be noted that each case study is only an example that has
worked in a particular organisation. It is highly possible that they may not translate to another
organisation whose culture, workforce values or development was not broadly the same as the case study
subject.

Information Sources:
•

Report OTO 2000 098: Development of a Leadership Resource Pack

Associated Projects:

Human Factors Categorisation:

J4: Displays and Controls
J5: Work Environment
O10: Communications

This project investigated the feasibility of emitting visible smoke from hot gas turbine exhaust plumes so
as to enable helicopter pilots to avoid them during their landing approach.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.09.2000:

3726
Gas Turbine Smoke Trials: Feasibility Study
Civil Aviation Authority
50% HSE OSD funding
R W Miles
Completed

Abstract:
One of the recommendations of the report on Research on Offshore Helideck Environmental Issues
was to ‘Review the long-standing recommendation in CAP 437 that visible smoke be emitted from gas
turbine exhaust outlets during helicopter operations, to determine why there has been a reluctance on
the part of platform operators to act.’ (CAP 437 is the Civil Aviation Authority (CAA) CAP 437
Offshore helicopter landing areas: guidance on standards). The purpose of the proposed smoke is to
make hot gas plumes visible to helicopter pilots so that they can avoid them during their landing
approach. The exhaust plume can contain gases at very large temperature differentials from ambient.
CAP437 recommends that temperature differentials of 2 degrees or more should be notified so that they
can be taken into account by the pilot.
The objectives of Project 3726 were:
• to perform a desk study to investigate the practical issues associated with generating smoke to make
offshore gas turbine exhaust plumes visible;
• to determine the feasibility and cost of an offshore trial to test the idea out
The feasibility study was undertaken and was completed in July 2000.

Information sources:
•
•
•

CAA paper (to be published)
HSE contact for further information - Bob Miles (email: bob.miles@hse.gsi.gov.uk)
CAA contact for further information – David Howson
Tel: 44 (0)1293 573350
Fax: 44 (0)1293 573981
Email: Dave.Howson@srg.caa.co.uk

Associated Projects:
Project 3719: Claymore Platform Wind Tunnel Test Programme

Human Factors Categorisation: All (all aspects): Job, Individual, Organisation
This project analyses human and organisational factors and their influence in the operational
safety of FPSOs. It aims to make recommendations concerning how operational aspects should
be considered during design and operational planning.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 26.09.2001:

3728
FPSO Safety with Emphasis on Operational Safety
Norwegian University of Science and Technology
JIP (HSE OSD funding 33%)
O. Kieran
Ongoing

Abstract:
It is commonly accepted that human and organisational factors (HOF) have a strong influence on the
safety of offshore installations. Floating installations in general, and FPSO (Floating Production Storage
and Offloading) systems in particular, combine traditional process technology with marine technology,
subject to operational safety control during normal production, loading and off-loading. A number of
incidents over the past few years have indicated that these systems are quite dependent on operational
safety control.
The overall objective of the JIP (Joint Industry Project) is to identify hazard scenarios/events and
potential associated human errors and develop models and tools in order to integrate human reliability
science into predictive models and tools for analysis of safety of FPSOs. The project is mainly focused
on predictive analysis.
The pre-project phase established the overall risk picture for FPSOs, and has presented an overview of
potential FPSO hazards, together with hazard evaluation, resulting in classification of accident
frequency, consequence and total risk, including consequences to personnel, environment and assets.
This hazard evaluation and risk analysis was used to identify subjects for the main project phases.
A complete programme was defined, consisting of the following part projects:
• MP1: accident during tank operations, including ballasting, loading and off-loading
• MP2: tank explosion during intervention
• MP3: riser failure due to inadequate response to rapid wind change
• MP4: loss of hydrocarbon containment due to failure during load handling by cranes
• MP5: organisational reliability study
The first task (MP3) of the main project developed operational hazard models for riser failure due to
inadequate response to rapid wind change. Risk analysis was carried out for two case studies (one swivel
based and one dragchain-based case study) and recommendations made of measures to reduce risk for
these case studies.
An initial summary report has been published which is mainly based on the MP3 part project on riser
failures. The main findings include:
• Efforts to control operational failures are important for FPSOs in particular, and probably also for
Floating Production Systems in general
• Risk assessment studies are required as a basis for identification of actions that may be used to
control operational safety aspects
• Potential causes of loss of operational control need to be addressed early in the design work, to
ensure proper inclusion of risk reduction measures in design and operational planning

•

The analytical approach that is used needs to be able to synthesise different failures, circumstances
and conditions.

The project will make recommendations concerning how operational aspects should be taken into
consideration during design and operational planning.

Information Sources:
•

Report OTO 2000 086: Operational safety of FPSOs: Initial summary report

Associated Projects:

Human Factors Categorisation: I2: Capacities
I6: Health
O2: Work Patterns
This pilot study established the experimental design and protocols necessary to measure the
physiological adjustments of shift workers on offshore installations on the UKCS.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.10.2000:

3729
Adaptation to Night Work Offshore: Pilot Study
University of Surrey
HSE OSD
R W Miles
Closed

Abstract:
Workers on offshore installations on the UK Continental Shelf work a shift pattern of 2 or 3 weeks of
12 hour days, with between 7 and 21 consecutive nights dependent on the shift pattern. There is
growing evidence that, unlike workers onshore, workers on offshore installations adjust to night work.
By adjustment, it is meant that their physiological and psychological circadian cycles move to match the
working pattern and their cognitive performance over the night working period comes close to, or
matches, that of day workers. While knowledge current at the time of this study allowed many of the
critical features of shift working offshore to be identified, that understanding was not sufficient to
unequivocally identify the optimum solutions. Additionally, a number of issues were only just emerging
as important, one such example being natural day length. A number of sources were suggesting that it is
the number of adjustments, (days to nights, or nights to days), which may determine long-term health
effects rather than (as had been thought) the number of nights worked. This division needs to be clearly
understood if health effects are to be minimised.
A large study would be required to answer the many questions related to the design of offshore shift
patterns. Project 3729 was set up as a pilot study aiming to establish the appropriate design and feasibility
of a larger study of 3 years’ duration. The pilot study had the following objectives:
• to establish the necessary experimental design;
• to trial the subject testing procedures (excluding cognitive performance);
• to trial the interface with data management procedures;
• to identify the environmental and situational variables to be included in the larger scale study;
• to make recommendations as to the feasibility and size of any necessary further ‘full scale’ trial.
The pilot study established an experimental design and tested that the proposed methods for collection
of samples and data necessary for measurement of shift adaptation, hormonal and metabolic responses to
meals, and collection of dietary intake data are feasible in this field environment.
Analysis of urine and plasma samples and the resulting data demonstrated the efficacy of the assay
techniques and data management procedures used, and thus illustrated the feasibility of measuring shift
adaptation and metabolic responses to normal meals from data collected.
Interpretation of the plasma triacylglycerol (TAG) data with regard to coronary heart disease (CHD) risk
was confounded by the influence of dietary fat intake, and was therefore inconclusive. However, the
tentative identification of increased TAGs following night time meals was indicative of a potential
presence of CHD risk factor.

Information Sources:
• Report OTO 2000 126: Circadian adaptation, dietary intake and metabolic responses in offshore
•
•

shift workers.
Gibbs, M., Hampton, S., Morgan, L. and Arendt, J. Adaptation of the circadian rhythm of 6sulphatoxymelatonin to a shift schedule of seven nights followed by seven days in offshore oil installation
workers. Neuroscience Letters 325, 91-94, 2002.
Gibbs, M. et al (2001) Presentation material used at the shift and night work symposium, held in
Japan in 2001.

Associated Projects:
Project 3721: Remote Testing Offshore: Pilot Study
Project 3822: Physiological and Psychological Markers for Adjustments to Shiftwork
Project 3947: Physiological Markers for Adjustment to Shiftwork Offshore

Human Factors Categorisation:

J5: Work Environment
I6: Health

This study aimed to increase the understanding of the effects on long-term health of a career in
commercial diving.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.01.2002:

3731
Long Term Health Effects Associated with Hyperbaric
Work
University of Aberdeen
HSE OSD
D Tee
Ongoing

Abstract:
Past research has shown that commercial diving has possible health effects. However, the studies have all
been on small groups and looked at particular aspects of commercial diving. Therefore, there was a
requirement for a study that used a statistically significant sample to consider any factors that affect the
general quality of life.
The objective of the study was to assess the possible implications of a career in commercial diving on
long-term health.

Information sources:
Associated Projects:
Project 1330: A Review of Cerebral Damage as a Consequence of Exposure to Emboli.
Project 2050: Psychological and Neurological Impairment in Professional Divers.
Project 2142: The Incidence of decompression sickness arising from commercial offshore air diving
operations in the UK sector of the North Sea during 1982/83.
Project 2242: Decompression Sickness from commercial offshore air diving operations on the UK
continental shelf during 1987.
Project 2340: Prevention of Oxygen Toxicity in Divers.
Project 2432: Neurophysiological techniques in the detection of damage to nervous tissue in divers.
Project 2620: Investigation into Possible Contributory Factors to Decompression Sickness in
Commercial Air Diving and the Potential Long-Term Neurological Consequences.
Project 2621: Development of Decompression Procedures.
Project 2926: Degradation of Divers Lung Function.
Project 3006: Divers’ Lung Function Measurements.
Project 3073: Neurological and Cerebrovascular Abnormalities in Divers.
Project 3088: A study to determine if there is an association between the retinal and central nervous
system lesions caused by decompression and to identify the common causal mechanisms.
Project 3135: Measurement of Lung Function Offshore: Final Report.
Project 3236: Measurement of Lung Function Offshore.
Project 3410: Neuro-behavioural Impairment after DCS.
Project 3441: Application of an advanced physiological model of decompression in the evaluation of
decompression stress.
Project 3578: Factors which could influence Diver Performance on Neurological Investigation.
Project 3698: HSE Decompression Workshop.
Project 3739: Decompression Trials - National Hyperbaric Centre; 1999.

Human Factors Categorisation

All (all aspects): Job, Individual, Organisation

This study produced a package of methodologies for the offshore industries to use to enable the
non-specialist to identify the underlying reasons behind violations of health and safety rules and
procedures.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.10.2000:

3732
Techniques to Address Rule Violations
Health, Safety and Engineering Consultants
HSE OSD
I Brearley
Closed

Abstract:
The workshop session of the ‘Understanding human factors in the oil and gas industry’ conference (see
Information Sources) introduced three tools which non-ergonomists could use to address the problems of
rule violation. One was based on the HFRG methodology (see Information Sources), one was aimed
primarily at incident analyses, and the third was a checklist intended for proactive use. However, some
delegates expressed difficulties regarding terminology and interpretation of results. It was suggested that
a handbook would be useful which included definitions, worked examples and guidelines on
interpreting the results and selecting suitable management actions. It was subsequently decided to
combine these three tools with the more detailed methodologies developed under Project 3544. As a
result, production of a comprehensive handbook containing basic and more detailed human factors
approaches was undertaken through this project.
The project report introduces Industry Case Studies, the significance of rule violation and the
underlying philosophy (direct motives, behaviour modifiers and individual/job/organisational factors).
The project produced three human factors tools that could be used for an initial assessment; the incident
analysis tool; the violation motive audit; and the compliance questionnaire. These represent the Level
One tools.
It is recognised that in some circumstances the assessor will need a more detailed understanding of
certain issues before an effective action plan can be determined. A package of more detailed modules,
Level Two tools, was developed for such situations. Questionnaire modules have been developed for
review of
• Level of Non-compliance
• Rules and Procedures
• Training for Rules and Procedures
• Training for Hazard Awareness and Risk Perception
• Management Safety Commitment
• Supervisor Effectiveness
• Plant and Equipment Design
The research developed a package of comprehensive methodologies for the offshore industries to use to
enable the non-specialist to identify the underlying reasons behind violations. The deliverables of the
project aimed, as far as possible, to identify the best management practices for reducing the potential for
violations. These must be used alongside established safety management practices and existing accident
investigation techniques. The new methodologies should therefore be integrated with existing practices
and not used to replace them.
The final deliverable resulted in three reports i.e. OTO 2000 096 (see Information Sources) which is the

main report of the project, plus two supplementary reports. The main report should be read by
managers to obtain an overview of the factors that increase the likelihood of rule violations and to obtain
an insight into the three main methodologies, which were developed/refined specifically for the
offshore industries. Worked examples are provided for each. Supplementary Report 1 provides the basic
instructions and worksheets for the ‘Level One’ methodologies. Supplementary Report 2 describes
seven further supporting ‘Level Two’ methodologies.
It is hoped the deliverable package will enable staff with no expertise in human factors to select the most
appropriate tools, apply them accurately, interpret the results and produce a suitable action plan.

Information Sources:
•
•
•

Health & Safety Executive (1995), Improving compliance with safety procedures – reducing industrial
violations, Human Factors in Reliability Group - Sub-Group on Violations. HSE Books
Mason, S. (1997) Managing violations, paper presented at ‘Understanding human factors in the oil and
gas industry’ conference and workshop, Great Yarmouth, October 1997.
OTO 2000 096: Techniques for Addressing Rule Violations in the Offshore Industries

Associated Projects:
P3544: Promoting Compliance with Safety Rules Offshore

Human Factors Categorisation:

J4: Displays and Controls
J5: Work Environment
O10: Communication

This project investigated the nature and extent of the environmental problems associated with operating
helidecks on offshore platforms and has implications for safety management.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.04.1999:

3733
Research on offshore helideck environmental issues
BMT Fluid Mechanics Ltd
JIP (45% HSE OSD funding)
R W Miles
Reporting

Abstract:
To further safety in the North Sea, HSE contributes to the CAA research programme on helicopter
safety in such areas as ditching survivability, survivor location, helideck and landing/take off risks, and
platform configuration and turbulence.
The principal objectives of Project 3733 were:
• to establish the nature and extent of the environmental problems associated with operating helidecks
on offshore platforms;
• to review the 'state-of-the-art' in relation to the techniques and technology that can be deployed to
mitigate the identified problems;
• to plan a course of short, medium and long-term actions to address the problems associated with the
offshore helideck environment;
• to improve the quality and scope of the design guidance material contained in Civil Aviation
Authority (CAA) CAP 437 Offshore helicopter landing areas: guidance on standards.
The principal sources of environmental hazard were identified as vertical wind components, local
ambient temperature rise and turbulence. The greatest risk to helicopter operations was judged to be at
the point when the helicopter arrives over the helideck and is required to hover prior to touchdown.

Information sources:
•
•
•

CAA Paper 99004: Research on Offshore Helideck Environmental Issues, ISBN 0 86039 786 6.
HSE contact for further information - Bob Miles (email: bob.miles@hse.gsi.gov.uk)
CAA contact for further information – David Howson
Tel: 44 (0)1293 573350
Fax: 44 (0)1293 573981
Email: Dave.Howson@srg.caa.co.uk

Associated Projects:
Project 3913: Helideck Design Guide – Environmental Effects

Human Factors Categorisation: I4: Attitudes
I6: Health
O5: Team Structures
This project aims to provide an understanding of the effects of introducing SMTs on health and
safety, and also to identify and disseminate aspects of good practice concerning their
implementation.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 13.09.2001:

3736
Evaluation of the Effects of SMTs on Health and Safety
University of Sheffield
50% HSE OSD funding
R W Miles
Ongoing

Abstract:
Oil and gas production platforms are under increasing pressure to reduce operating costs and expand
their productive capability. One response, common elsewhere, has been to reduce the size of the
workforce; a strategy that brings with it many potential costs for the health and safety of the workforce.
However, an alternative and potentially more constructive strategy is to increase workforce productivity
through the introduction of new, more flexible ways of working. One such work design initiative is the
introduction of self-managed teams (SMTs) in which groups of front-line operators are collectively
responsible for managing day-to-day operations.
This research project is a three-year longitudinal investigation, tracking the implementation of SMTs
from inception to fully developed teams. The objectives of the project are:
• to evaluate systematically the effects of introducing SMTs on employee health and safety including
the effect on: the number and type of accidents/injuries/near misses; safety-related attitudes,
knowledge and behaviour, mental health outcomes (stress etc) and so on.
• to investigate how SMTs affect safety;
• to identify and disseminate aspects of good practice concerning implementing SMTs within offshore
and onshore settings, particularly how health risks can be minimised and safety benefits maximised.
It is anticipated that there will be several outcomes of the research:
• contribution to research and theory in the areas of organisational behaviour, safety behaviour and
mental health;
• feedback to contributing companies to help shape future policy and strategy regarding the
introduction of SMTs;
• translation directly into practical guidance for organisations implementing SMTs and related forms
of work design, both onshore and offshore.

Information Sources:
Associated Projects:
Project 3615: Safety Implications of self managed teams
Project 3618: Supervisors’ management of safety
Project 3624: Sector challenge: team based working
Project 3820: Offshore Inspectors’ guide to teamworking

Human Factors Categorisation:

J5: Work Environment
I6: Health

The findings of this study increased the understanding of the extent of formation of
decompression gas bubbles during operational diving in the North Sea.
Project Number:
Report Title:
Contractor:

3739
Decompression Trials – National Hyperbaric Centre, 1999
Unimed Scientific Ltd

Abstract:
At the time of this study, diving research had focused on decompression illness (DCI) and consequently
nothing was really known about the extent of formation of decompression gas bubbles during
operational diving in the North Sea. It was necessary to determine the extent of bubble formation as a
baseline against which to evaluate improvement. Before deciding whether to initiate a major study of
gas bubble incidence offshore, it was decided to carry out trials onshore that were designed to reproduce
offshore activity as closely as possible but with the ability to control all aspects of the hyperbaric
exposure. The trials were run in the onshore hyperbaric facility at the National Hyperbaric Centre.
The objective of the trials was to determine the probability that, during operational diving,
decompression bubbles were formed to an extent that resulted in Doppler grades in excess of grade 2.
For the study, twenty divers took part in a total of 30 dives, each diver completing 3 runs separated by 1
week. All aspects of the exposure were monitored and from these data it was concluded that all subjects
experienced the same exposure.
The primary conclusion from the trials was that 71.4% of the subjects had bubble grades higher than
grade 2 and there is a 95% probability that at least 50% of divers will have grades in excess of 2 for this
exposure. The between diver variability was much lower than seen on previous trials and was believed
to result from the constant level of physical activity of the divers during the uptake phase.
Three repeat trials were not sufficient to carry out a proper analysis of the within diver variability and
the results do not give a clear-cut picture to allow a qualitative statement to be made. However, no
diver gave the same results for all three trials.
Theoretical analysis showed that the bubbles detected following the end of decompression are
predominantly from muscle. The results seem to indicate that the muscle was saturated during the
exposure and it is suggested that normal activity during operational dives would also lead to muscle
saturations for all except the very shortest bottom times.

Information sources:
•

OTO 1999 053: Decompression Trials – National Hyperbaric Centre, 1999

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I6: Health
This project allowed the publication of two reports related to noise and vibration offshore. The
first provides an overview of the nature and extent of noise and vibration hazards offshore. The
second deals mainly with the feasibility of collecting audiometry data relating to the offshore
workforce.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 08.05.2000:

3743
Offshore Noise and Personnel Audiometry Data Reports
MaTSU
HSE OSD
K O’Donnell
Closed

Abstract:
Under their technical support contract with OSD, MaTSU undertook work on two closely related
studies. This project allowed the internal reporting on these two studies to be reviewed and prepared for
open publication, thus making the results available to the offshore industry.
Study 1 had the overall aim of collecting and analysing noise and vibration data from offshore
installations. The original objectives of the study were to:
• provide an overview of the nature and extent of noise and vibration hazards offshore;
• identify specific areas of installations with high noise and vibration levels;
• attempt to correlate these areas with audiometric data for offshore workers;
• provide information that would assist OSD in supporting new legislation or guidance aimed at
reducing the exposure of workers in particular areas;
• provide information that would be of assistance to OSD in identifying areas where inspection
initiatives could be used;
• identify areas where specific research may be needed.
The extent to which these objectives were met and new ones formulated, was dependent on the quality
and accessibility of data. It had been intended to assess vibration data but the quality of the data available
meant that analysis did not proceed beyond the pilot study phase of the work, and no clear conclusions
could be drawn from the limited data available. In total data from 82 noise surveys were collected and
analysed. The report provides an overview of the nature and extent of noise and vibration hazards
offshore, an identification of specific areas of installations with high noise and vibration levels and
identification of areas needing further research to help reduce noise and vibration hazards.
Study 2 was initiated with the aim of obtaining and analysing audiometry data held by operators and
medical organisations to determine if noise induced hearing loss (NIHL) is occurring offshore, and if so,
to determine if there are relationships between particular occupations and NIHL. In broad terms, the
study had three areas of focus:
• determining the feasibility of collecting retrospective audiometry data from a number of sources in
forms that are suitable for amalgamation and subsequent meaningful analysis
• running a limited set of analyses on the data collected to see whether this reveals any clear messages
about the state of hearing of the offshore workforce that appear to merit further investigation
• determining whether there appears to be a need for further, more extensive data collection and, if
so, whether retrospective or prospective data collection methods would be favoured.
The project report (see Information Sources) deals mainly with the feasibility of data collection, which

provides input to determining the need for further data collection. The pilot nature of the study and the
difficulties in obtaining all desired data mean that extensive detailed analysis of the audiometry data was
not merited and could potentially have been misleading. The conclusions drawn about the hearing state
of the offshore population are necessarily tentative.

Information Sources:
•
•

Report OTO 1999 012: Collection and Analysis of Offshore Noise Data
Report OTO 1999 085: Collection and Analysis of Personnel Audiometry Data

Associated Projects:

Human Factors Categorisation: All (all aspects): Job, Individual, Organisation
This pilot study identified health and safety initiatives in the UK oil and gas industry current at May
1999 and mapped them against agreed parameters. Numerous initiatives were identified, including those
that address some or all of the human factor elements.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 19.3.2000:

3745
Safety Initiative Mapping Exercise for OIAC: Scoping
Phase
MaTSU
HSE OSD
R McIntosh
Closed

Abstract:
With the advent of the tenth anniversary of the Piper Alpha disaster in 1998, the HSE organised an
international event to bring together stakeholders to discuss a strategic health and safety agenda for the
next ten years. The outcome of the conference was set out in an independent report of the conference
proceedings, drawn up by MaTSU on behalf of HSE (Changing Health & Safety Offshore – the agenda
for the next ten years – see Information Sources). The conference contributions to setting an agenda were
summarised under 'Key Issues' headings and considered by the Oil Industry Advisory Committee
(OIAC)1 of the Health and Safety Commission (HSC).
A working group was formed by OIAC to see how these issues could be taken forward. A first step was
to identify the health and safety initiatives already being undertaken in the UK offshore industry for each
of the Key Issues: (Technical, Behavioural (People), Risk Management, Change, Occupational Health,
Competence, Workforce Interface, Communication). MaTSU was commissioned by HSE to carry out
a pilot (termed Phase 1) mapping study. Report OTO 1999 023 describes this initial work (see
Information Sources).
A database was constructed in pilot form to hold information on 76 initiatives, drawn from a limited
sample set of organisations that included representative operating companies, general contracting
companies, drilling contractors and industry associations. Report OTO 1999 031 provides details of all
these initiatives, as at May 1999 (see Information Sources).
The mapping was extended, based on the same initial sample of initiatives. The aims of this further work
were: (a) to develop a Sub Issue listing for each Key Issue and to map initiatives against these Key and
Sub Issues; (b) to map the 76 initiatives against the agreed set of Operational Priorities of HSE's Offshore
Safety Division. This final stage of the pilot study is reported in OTO 1999 091 (see Information Sources).
The information in Version 1.2 (MS Access 97) of the OIAC Database of Health and Safety Initiatives
may be searched and reported on in 5 different report formats. These reports contain varying amounts of
detail regarding the initiative from the basic (title, organisation, key issues, keywords) through to the
most detailed report (including an abstract, start and end dates, status, contact details and publications).
Version 1.3 of the database was written in mySQL and PHP4 and is presented on the web site for the
OIAC Database of Health and Safety Initiatives (see Information Sources for the URL) as well as PDF
versions of all the reports.
The December 1999 Information Sheet (see Information Sources) is also available via the web site and is a
1

Note that OIAC has since been reconstituted to focus solely on the offshore sector of the oil and gas industry and is
now the Offshore Industry Advisory Committee.

good starting point for the reader as it provides the background context to development of the Database,
as well as summary details of the work carried out and the findings.
The pilot study successfully tested the feasibility of collating and analysing H&S initiatives in a form that
is of use to, and welcomed by, the oil and gas industry. However, in considering the case for initiating
and maintaining a fuller mapping exercise, OIAC took account of other ongoing and planned activities
within the offshore industry. For example, improving health and safety sharing is one of the key strategy
components of the industrywide safety performance improvement initiative - Step Change. This had
been furthered by activities such as Safety Engagement Workshops and a Good Practices Exhibition,
held in June 2000. The United Kingdom Offshore Operator's Association (UKOOA) Safety Committee
Practice Sharing Team (PST) had been tasked with developing and promoting an industry wide sharing
framework. Work was underway to develop a strategic framework for improved sharing, and to define a
'project specification' for future oil industry H&S sharing that could be taken forward. These and other
activities had gathered momentum within the industry in parallel with the development of the OIAC
Database of H&S Initiatives and were receiving wide-ranging support. So, OIAC concluded that there
would be most benefit from efforts being focussed on these industry-led activities rather than pressing
ahead with full scale development of its own database, which might serve only as a distraction and
diversion of resources.
The pilot study output was swiftly disseminated to the industry - including to those with similar aims
working under the Step Change initiative. In this way the study contributed valuable input and impetus
to the very activities that are now underway.

Information Sources:
•

•
•
•
•
•
•
•

OIAC Database of Health and Safety initiatives – home page URL is http://www.matsuinfo.com/oiacdb/index.html Also accessible via the Offshore Research Focus web site at
http://www.orf.co.uk/OIACNewsletter/oiacnews.pdf or
http://orf.co.uk/oiacnewsletter/oiacnews.htm
Conference Proceedings: Changing Health & Safety Offshore – the agenda for the next 10 years,
January 1999
OTO 1999 023: A Framework for Health and Safety: Mapping Exercise – Phase 1
OTO 1999 031: A Framework for Health and Safety – Information Sheets for Initiatives Identified
in Phase 1
OTN 1999 091: A Framework for Health and Safety: Mapping Exercise – Extension 2 to Phase 1
Offshore Research Focus No124, March 1999, page1
Offshore Research Focus No125, August 1999, page10
The OIAC Database of Health and Safety Initiatives: Information Sheet, December 1999

Associated Projects:

Human Factors Categorisation

J5: Work Environment
I6: Health

This project was initiated to analyse and report on previous measurements of underwater tool
noise using band masks and helmets.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.8.2001:

3754
Diver Tool Noise: Dry and Wet
DERA
HSE OSD
R Mavin
Closed

Abstract:
There is evidence that divers are exposed to what appears to be excessive noise at the work site. Baseline
measurements were needed to provide input to current plans to modify the Noise at Work Regulations
(NaWR) for underwater application.
DERA had previously carried out a series of trials using band masks and helmets. At that time MOD
were only interested in the band masks, and the helmet results were not analysed. MOD offered the
results of the trials to OSD on the understanding that MOD would receive details of the outcome of the
analysis. The programme of work for Project 3754 included:
• analysing data for a ‘dry’ ear collected during a diver tool noise survey previously carried out by
DERA;
• presenting this in a report on the survey including previously analysed work on ‘wet’ ear;
• providing commentary on the measurement systems used and their relationship to measurements
made under normal conditions.
The direct comparison of ‘wet’ and ‘dry’ ear situations will be of value in OSD’s work on Noise at
Work Regulations (NaWR) enforcement in hyperbaric and ‘wet’ environments.
The project provided noise measurements underwater during use of typical tools, with and without the
use of a diver’s helmet.

Information Sources:
Associated Projects:

Human Factors Categorisation: J5: Work Environment
I2: Capacities
I7: Skills and Knowledge
O1: Staffing
O2: Work Patterns
This project aims to quantify the degree of performance decrement likely to occur in the crews
of Daughter Craft in different situations so as to formulate safe operating procedures and codes
of practice.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.04.2002:

3761
Mother and Daughter Craft Crew
University of Portsmouth
JIP (approx. 31% HSE OSD funding)
G Boothby
Ongoing

Abstract:
Daughter Craft (DC) are specialised Fast Rescue Craft (FRC) normally carried on board, or working in
conjunction with, a Standby Vessel (SBV). A recent report recommended that DC of 36 feet and above
may be permitted to operate at distances of up to 10 miles from the parent vessel; DC of less than 36 feet
should be limited to distances of up to 5 miles. Work rest cycles for 36 feet craft should not exceed 8
hours, and then only if they are carrying two qualified coxswains; limitations for DC less than 36 feet
should be of the order of 5 hours. This study was initiated to attempt to quantify the degree of
performance decrement likely to occur in the crews of DC in different situations so as to define an
acceptable performance envelope.
It is hoped that a study of this nature will allow accurate judgements to be made regarding work/rest
cycles, optimum operating distances and the effects of different weather conditions on these variables.
Information on manning requirements, physical standards, appropriate skills levels, together with the
training and equipment for the crews of such craft should also be deducible from the results.
This research will form a central input to HSE policy on mother and daughter craft operation.
The final report is expected to become available on the OSD research website
(http://www.hse.gov.uk/research/rrhtm/index.htm) in late 2002.

Information Sources:
Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health
O11: Learning from Experience

The output from this element of Project 3763 is an assessment of both the literature and
previous studies sponsored by HSE in relation to the effects of diving on lung function.
Project Number:
Report Title:
Contractor:

3763a
Review of Effects of Diving on Lung Function
MaTSU

Abstract:
This study was commissioned by HSE to review the effects of commercial diving on lung function to
obtain an improved understanding of the observed changes reported in the literature, and to assist in
determining the need for any changes in current operational diving procedures.
This project assessed the literature and the results of three HSE sponsored studies (P2926, P3006 and
P3236) with the objective of determining the extent and type of deficit in lung function due to diving,
including time course to recovery from short-term effects and any long-term chronic effects.
The conclusions of the study include:
• Changes in ventilatory capacity and gas exchange occur after both air and saturation diving. These
changes appear to be in response to the effects of hyperoxia, the presence of venous gas emboli
following a decompression, and the work of breathing at depth.
• More than half of the working population of divers may demonstrate some or all of these changes
on occasions, but the pattern of response within a group or in an individual’s response following
separate dives is not consistent. Some of the changes observed appear to be positive, whilst others
are negative.
• Some indices of lung function remain depressed for several weeks after a saturation dive. These
indicate airway limitations, reduction in gas exchange capacity and a potential reduction in aerobic
capacity. There is no evidence that these effects are cumulative or damaging to health in the longterm, provided that current operational procedures are adhered to.
• When the observed differences in response between studies and within individual subjects are taken
together with the variability in the data, it is difficult to draw definitive conclusions about either the
validity of the measurement techniques used in some studies or the implications for short and longterm health. On balance, there appears to be little evidence to support the view that the observed
changes have either short term or long term implications for the population as a whole. However,
the supporting data are few, and the reported results of cross-sectional or longitudinal studies may
mask adverse effects in susceptible individuals.

Information sources:
•

OTO 1999 029: Review of the Effects of Diving on Lung Function

Associated Projects:
Project 2926: Degradation of Divers’ Lung Function
Project 3006: Effects of Diving on Lung Function in Professional Divers
Project 3236: Measurement of Lung Function Offshore

Human Factors Categorisation:

J5: Work Environment
I6: Health

The output from this element of Project 3763 was a report of the presentations and discussions
that occurred at the workshop to discuss the problem of VOCs in diving chambers.
Project Number:
Report Title:
Contractor:

3763b
Report from the Workshop on VOCs in Diving Chambers
AEA Technology

Abstract:
It had been known for some time that divers working in the North Sea and elsewhere can be exposed to
volatile organic compounds (VOCs) from, for example, oilfield contamination on the seabed, or from
off-gassing of contaminants from materials within hyperbaric chambers. However, the risk to health
arising from these exposures was largely unknown; the physiological and toxicological effects had not
been fully investigated and workplace monitoring was difficult to achieve.
The objective for the workshop was to enable expert discussion on the problem of VOCs in
commercial diving and to reach consensus on principles for setting control limits and for monitoring
activities in the hyperbaric environment.
The conclusions of the workshop included:
•
•

•

•
•

•
•

The draft of the USL standards document was distributed to the workshop for comment.
Implementation of the comments received would result in a guideline. The document would then
constitute a guideline for this particular application.
The workshop discussed the exposure limits that should apply in the hyperbaric environment and
how these limits should be derived. No specific exposure limits have been set that account for
continuous exposure at pressure. It was recommended that, until further research is performed to
produce a relevant set of exposure limits, the most conservative exposure limit for each compound
be applied.
The levels of contamination at which action should be taken and the nature of the action to be
taken when agreed limits are reached, was discussed by the workshop. Immediate remedial action
to deal with contamination can only be taken when contamination is identified in real time. There
is therefore an urgent need to investigate the feasibility of continuous monitoring systems. The
purpose of current sampling and analysis is primarily for background records.
It was recommended that, following contamination, each incident be evaluated by the diving doctor
in consultation with other expertise (such as toxicological) as necessary.
Following discussions on the nature and purpose of the sampling and analysis currently being
performed in the hyperbaric environment, it was recommended that frequency remains as per
current protocol. It was recommended that a pilot study involving sampling to map the
contamination profile of a saturation dive be performed to determine the optimum point in the
saturation at which future samples should be taken.
It was recommended that available scrubbing techniques should be reviewed.
It was recommended that diving companies review internal regimes to see if it is possible to share
relevant data in the context of hyperbaric atmosphere.

Information sources:
• OTO 1999 096: Report from the Workshop on VOCs in Diving Chambers
• Offshore Research Focus No 127, February 2000, page 6

Associated Projects:

Human Factors Categorisation:

J1: Task
O1: Staffing

This project developed proposals on best practice aspects covering the use of pedestal cranes on
demanned offshore platforms. Although the proposals apply specifically to cranes, many of the
issues may be applied to other platform equipment and systems.
Project Number:
3764
Project Title:
Demanning Aspects of Offshore Platforms
Contractor:
BAE Systems (Land and Sea Systems) Ltd
Sponsors:
HSE OSD
OSD contact:
M Brearley
Status at 17.12.2001:
Completed
Abstract:
A review was carried out by the offshore industry regarding manning levels on offshore platforms. This
identified that, because of advances in technology, monitoring and surveillance techniques over the past
decade, it was now possible to:
• Decrease existing manning levels on a platform
• Deman the platform entirely and move to a Normally Unattended Status (NUS)
Project 3764 has concentrated on the second option and initially relates only to mechanical handling
equipment and systems. Demanning of a platform involves modifications and changes to equipment,
plant and systems as well as operational, maintenance, inspection and management procedures and
arrangements. It is necessary to ensure that the new hazards or variations to existing risk are identified
that occur as a consequence of any change or combinations of changes. Therefore, a systematic and
structured assessment approach is proposed so that HSE inspectors are fully aware of the problems that
can be posed by demanning an originally manned installation.
The objective of the project was to produce a guidance document for use by inspectors. This document
would assist them in assessing the safety aspects of mechanical handling arrangements proposed by duty
holders/operators for a platform which either has been moved to NUS or will be moved to this status at
a future date.
The project has developed proposals on best practice aspects concerning the use of pedestal cranes on
demanned offshore platforms. The proposals are intended to apply specifically to pedestal cranes.
However, many of the issues discussed in the draft report have much wider applicability and may be
applied to other platform equipment and systems.
The study considered it to be essential to encourage a systematic assessment of the identified demanning
safety issues. The report provides guidance on these safety issues, grouped under:
• Organisation and Management
• Supervision and Communication
• User Reliability and Task Design
• Inspection, Test and Maintenance Schedules
• The Safety Case
A draft report has been prepared.

Information sources:
Associated Projects:

Human Factors Categorisation:

J1: Task
J5: Work Environment
I1: Competence
I2: Capacities

This project converted a paper based FPSO report produced under P3669, into an internet accessible
pdf document. (P3669 showed that crew competence and capacities, task specification, and working
environment are key factors when considering ergonomic requirements of FPSOs.)

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3767
Development of FPSO Report into Internet Accessible
Portable Document Format
CCD Design & Ergonomics Limited
HSE OSD
P Sturgess
Completed

Abstract:
Project 3669 produced a report on 'Ergonomics Issues in the design and operation of FPSO's - Findings
and conclusions'. P3767 was undertaken to convert the paper-based FPSO report produced under
P3669 into an internet accessible pdf document, making the report accessible to the widest range of
potential users.
The pdf format report will be downloadable from the HSE and CCD web sites, thus:
• Increasing potential readership
• Improving usability
• Making best use of available technology to increase information dissemination
• Improving the report’s appeal
• Making the report more interactive and encouraging a dialogue between HSE, the report’s author
and user groups.
• Allowing the report to exert direct influence on designers through its availability on company
intranets
The software is being published as part of the final report for P3806.

Information sources:
• The software is to be published as part of the final report to P3806.
Associated Projects:
Project 3669: Ergonomic considerations of FPSO operations
Project 3806: The Development of a Manual Handling ‘Toolkit’ for FPSO Design and Specification

Human Factors Categorisation: J1: Task
J3: Work Pressures
O2: Work Patterns
This project formed part of a larger programme examining the links between fatigue, working
hours and safety performance of drilling crews.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 26.07.2000:

3786
Time of Day and Drill Floor Accidents
Quest Evaluations and Databases. Ltd
HSE OSD
R W Miles
Closed

Abstract:
An earlier study showed a marked ‘Time of day effect’ on kicks being taken. There was an increase in
kicks during the early hours of the morning and early afternoon. Accident research had shown a rise in
accidents in line with the body’s circadian cycle. Accidents are more prevalent during the early hours of
the morning and the early afternoon. The aim of this research was to gain a deeper understanding of the
extent to which ‘Time of day’ and ‘Seasonal affects’ are affecting the performance of drilling crews.
The contractor held technical data on 20 kick incidents. Under Project 3786, for each of these incidents,
the Contractors for each drilling rig were contacted by the researchers to establish:
• The time of day of each incident
• The data and location – to establish the seasonal effects
• The shift patterns used by each contractor
• The time into ‘tour of duty’ and whether the incident had occurred during the ‘shift change-over’
These data then allowed analyses to be undertaken. This work formed part of a larger programme
examining the links between fatigue, working hours and safety performance. As the well operations
incidents had been reported in greater detail than other incidents, confirmatory analyses can be made of
this specific activity.
As a result of the study it was recommended that effort be extended in the data collection of shift times
and change-over days of the drilling crews. The work was carried forward in Project 3837.

Information Sources:
Associated Projects:
Project 3837: Shift Patterns/Time of Day/ Year and Drill Floor Accidents

Human Factors Categorisation:

J1: Task
J5: Work Environment
I2: Capacities
I6: Health

This project aimed to further the understanding of the effects of working underwater on
cognitive performance.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.01.2000:

3788
Cognitive Performance in Underwater Environments
University of Leeds
HSE OSD
D Tee
Ongoing

Abstract:
Cognitive performance is a critical component of human functioning. However, there had been little
research on the effects on cognitive functioning of working underwater and most of the research that
had been undertaken had been in hyperbaric chambers rather than underwater.
The objective of Project 3788 was to administer a battery of cognitive tests to small groups of
recreational and commercial divers so that any changes brought about by the underwater environment
could be ascertained.

Information sources:

Associated Projects:
Project 3977: The relationship between depth, cognitive function and metacognitive awareness.

Human Factors Categorisation:

All (all aspects): Job: Individual, Organisational

This project involved organisation and independent reporting of the 'Breaking Down the Barriers
to Safety' seminar held in Aberdeen in October 1999. The overall theme was the links between
human factors and safety, with emphasis on human behaviour and workforce involvement.
Project Number:
Report Title:
Contractor:

3796
Breaking Down the Barriers to Safety
MaTSU

Abstract:
The Joint Industry/HSE (OSD) initiative, ‘Breaking Down the Barriers to Safety’, took place in Aberdeen
on 27 October 1999. The overall theme for the day was the links between human factors and safety,
with particular emphasis on human behaviour and workforce involvement in improving safety.
Delegates included representatives of operating companies, contractors, drilling contractors, HSE
offshore inspection teams, the DTI, university researchers and a small number of consultants. Both
onshore and offshore staff were present and there was representation from all levels within organisations.
Conference speakers gave:
• a keynote speech on the benefits of involving the workforce and how to encourage involvement;
• a number of design presentations centred on: why design is a hidden safety issue; examples of poor
design and the consequences; the importance of involving operational staff in the design process;
and, a toolkit for designers;
• an introduction to Reducing error and influencing behaviour (HSG48) and an indication of other recent
and forthcoming publications of relevance;
• a presentation on supervision and what makes a good supervisor;
• an insight into behavioural modification programmes and an indication of the Step Change approach
to behavioural modification.
Two workshops were run at the end of the day to allow a more participative element to the
programme. The first workshop introduced a generic human factors risk assessment methodology and
allowed delegates the opportunity to investigate its use. The second workshop introduced the topic of
team-based working and then split delegates into four groups to look at organisational elements
(Environmental Orientation, Organisational Climate, Task Uncertainty and Interdependence,
Flexibility to Control) and discuss barriers that exist in the workplace (barriers to improving production
and cost effectiveness, improving safety, introducing team based working and creating a learning
organisation).
Feedback indicated that the event was a success. The day was viewed as a good mix of presentations and
workshops that provided value for money and were appropriate for the audience. However, it was
noted that the agenda was over ambitious, covering too broad a range of topics, and consequently some
of the presentations were felt to be rushed because they were given insufficient time.
Nearly all the respondents believed that they had learnt something during the day that they were able to
take back to the workplace. There was a clear demand for further events of a similar nature, with a wide
range of suggested topics being put forward.

Information sources:
• OTO 1999 090: Breaking Down the Barriers to Safety
• Offshore Research Focus No 126, November 1999, pages 1 & 2

Associated Projects:

Human Factors Categorisation: J1: Task
I6: Health
This project developed a practical toolkit containing three tools to enable designers and
specifiers to design out potential problems associated with manual handling on FPSOs.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 13.09.2001:

3806
The Development of a Manual Handling ‘Toolkit’ for
FPSO Design & Specification
CCD Design & Ergonomics Limited
JIP (50% HSE OSD funding)
R W Miles
Reporting

Abstract:
Project 3669 identified that there were potential risks associated with manual handling in motion
susceptible environments found on FPSOs. It was also evident that whilst the impact of motion was
understood by those with a naval engineering background, this was not so with ‘topside’ designers. This
project was set up with the aim of developing a practical toolkit that will enable designers and specifiers
to design out potential problems associated with manual handling on FPSOs. The toolkit is intended as
an aid to the design process for FPSOs. Its main aim is to help design-out manual handling injury risk.
It should also help to raise awareness of manual handling issues that confront FPSO operators. The
toolkit was developed with the support of Brown & Root Ltd, BP Amoco Ltd, and the Institute of
Naval Medicine.
The programme of work involved the following tasks:
• Interviews with industry engineers and review of existing toolkits
• Conducting an offshore visit including interviews with key operating staff and observations of
activities where manual handling tasks are undertaken
• Development of an outline concept for a toolkit
• Holding a workshop to test the toolkit concept
• Final toolkit production including checklists
The toolkit is divided into four sections:
• Introduction – illustrates what aspects of manual handling are covered, how significant an issue
manual handling is on FPSOs and how these issues are addressed.
• Guidance – this covers process decks, laydown areas, circulation routes, accommodation decks and
marine decks. It provides a summary of the main operating, manual handling and hardware issues
and tackles these by outlining design goals for use in the design process. It also references, using
icons, the three tools and the CD-ROM support.
• Tools – there are three tools to help the design process and realise the design goals:
1) Motion and Manual Handling Tool – this guidance page gives information on how manual
handling changes under vessel motion. It should be used to increase awareness of how manual
handling problems should be addressed on FPSOs.
2) Manual Handling Checklist Tool – this checklist allows the design team to ask themselves
questions about how they are considering manual and mechanical handling in their design.
3) Anthropometry and Capacity Tool – this is a graphical tool which gives the designer
information on the relevant human body dimensions for different populations who might crew
an FPSO in different parts of the world. It also provides guidance on lifting weight capacities
for individuals.
• CD-ROM Support – two CD-ROMs are available, one containing a series of operational FPSO

photographs illustrating some of the points made in the Guidance pages and the second containing
a pdf version of the toolkit.
In addition to being produced in CD-ROM form, the final toolkit is also freely available to download
from the CCD website (see Information Sources).

Information Sources:
•

The CCD website is at http://www.ccd.org.uk. The toolkit can be accessed by selecting “Safety”,
then “Offshore” and finding the hot link. Alternatively, the direct link is
http://ccd.org.uk/safety/FPSO%20Toolkit.pdf

Associated Projects:
Project 3669: Ergonomic considerations of FPSO operation
Project 3767: Development of FPSO report

Human Factors Categorisation: O7: Health and Safety Culture
This project reviewed the literature on behavioural modification and safety improvement
programmes and provided inspectors with a guide for assessment of such programmes. The
guide also assists a non-specialist audience in the identification of the most appropriate
behavioural modification approach for their organisations.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 05.09.2000:

3810
Offshore Behaviour Modification and Safety
Improvement Programmes – A Literature Review
The Keil Centre
HSE OSD
R W Miles
Closed

Abstract:
The offshore industry has been making increasing use of programmes designed to improve safety by
modifying worker behaviour. These behavioural modification programmes typically involve some form
of workplace observation of unsafe acts or conditions, with a procedure for follow-up action and a
reporting system. Reports on the success of these programmes varied from dramatic reductions in
accident rates to no change or even to worker disillusionment. While managers were able to make some
intuitive assumptions about the likely features of successful programmes, there was an absence of clear
readable and impartial information, to assist those purchasing and implementing behavioural
modification programmes.
The objectives of this project were to:
• Summarise the theoretical underpinning of behavioural modification programmes
• Identify the fundamental aspects of the programmes
• Identify the features of successful programmes and factors that contribute to failure.
A guide has been produced to improving safety by modifying behaviour. As it was written for a nonspecialist audience, the main principles are explained, with examples from a range of offshore and
onshore industries. References to more detailed information are provided. Readers can use the guide to
help identify the behaviour modification approach most suitable for their organisation. They can then
critically assess the services offered by suppliers of behaviour modification programmes, specify any
redesign required in an existing programme or design their own programme in-house.
The guide also serves as a tool to assist OSD inspectors in assessing behavioural modification
programmes.
The study found that practitioners and researchers have identified a number of factors that enhance the
effectiveness of behaviour modification programmes. These key success factors can be classified under:
• Programme initiation and implementation
• Programme maintenance
• Organisational structure
In addition to these generic success factors, there are a number of enablers that assist in overcoming
some specific offshore issues. These include developing efficient lines of communication in the offshore
environment by:
• holding structured meetings
• use of IT systems
• holding important meetings onshore.

A range of barriers and pitfalls have been experienced when trying to implement behaviour modification
programmes. These barriers can be classified under three headings:
• Workforce concerns
• Management and organisational issues
• Programme suitability and implementation
A follow-on project (P3878) enabled recent HSE and offshore oil research to be disseminated.

Information Sources:
Report OTO 2000 003: Behaviour modification to improve safety: Literature review

Associated Projects:
Project 3878: Disseminating Recent HSE and Offshore Oil Research
Project 3897: Survey of OSD Inspectors’ Human Factors Needs
Project 3924: Internet Based Human Factors Resource for OSD Inspectors

Human Factors Categorisation: O5: Team Structures
O6: Roles and Responsibilities
This project produced an offshore inspectors’ guide for assessing the safety implications of
modification or removal of roles and responsibilities as a result of implementation of selfmanaged teams offshore.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.07.2000:

3820
Offshore Inspectors’ Guide on Teamworking
The Keil Centre
HSE OSD
R W Miles
Closed

Abstract:
Over recent years many UK offshore operators have reorganised their workforce, placing greater
reliance on teamworking. An example is the adoption of self-managed teams (SMTs). Whilst this form
of teamworking has an established track record in improving productivity and employee job satisfaction,
evidence is only now emerging on its impact on safety. The major safety implication of teamworking in
delayered structures is the modification or removal of the roles and responsibilities, especially in relation
to safety, formerly held by team supervisors.
In view of these developments, HSE requested a study to provide guidance to inspectors when assessing
the safety implications of the implementation of SMTs in an offshore context. Project 3820 aimed to:
• Develop a practical, research-based guide for offshore safety inspectors
• Pilot the guide on one duty holder in conjunction with an offshore safety inspector
• Amend and improve the inspectors’ guide as required
• Provide training for offshore safety inspectors, as required.
The offshore safety inspectors’ guide on self-managed teams has been trialed and the final version issued
to inspectors.

Information Sources:
Associated Projects:
Project 3615: Safety implications of self managed teams
Project 3618: Supervisors’ management of safety
Project 3624: Sector challenge: team based working
Project 3736: Evaluation of effects of SMTs on health and safety
Project 3897: Survey of OSD Inspectors’ Human Factors needs
Project 3924: Internet Based Human Factors Resource for OSD Inspectors

Human Factors Categorisation: I6: Health
O2: Work Patterns
This project aims to equip HSE inspectors with the necessary information to identify safe and
unsafe work schedules.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 13.09.2001:

3822
Physiological and Psychological Markers for Adjustments
to Shiftwork
University of Surrey
HSE OSD
R W Miles
Completed

Abstract:
The offshore oil industry is the only industry working 12 hour by 7 or 14 day permanent nights with
managed meal times, segregated shifts and day time darkness for night workers. This situation is unique
and requires management strategies and advice which differ significantly from any solutions derived
from onshore practice. This is of immediate relevance in negotiations regarding the EEC Working
Time Directive (WTD) which is based on an assumption of poor night shift performance which is the
norm onshore but is unlikely to be the case in an adjusted offshore population. It is foreseeable that
strategies designed to comply with the WTD may be harmful and dangerous when implemented
offshore, coming as they do from an assumption of non-adjustment. While the effects of shiftwork on
performance, safety and wellbeing have been widely studied onshore there is little information on this
topic in the offshore oil industry.
This study (Phase 1 of a two-part study) investigated the effects of night-shift work on offshore oil
installation workers. Previously it had been demonstrated that offshore oil installation workers can,
depending on the schedule and conditions, adapt the timing of their circadian rhythm to a night shift
schedule. It is well known that light is a major control on the circadian system, and widely reported that
light improves alertness and performance. The normal metabolic responses to meals are disturbed when
meals are consumed at night and it has been reported more recently that light improves certain
metabolic and hormonal responses to meals during simulated night shift conditions. It is therefore of
great interest to the offshore industry to determine whether commonly operated offshore shift schedules
are diverse in terms of allowing adaptation and whether this is related to fatigue, performance and
different metabolic behaviours.
The current diversity of shift patterns being worked offshore cannot be supported on health and safety
grounds and clearly only those patterns which maximise safety and performance should be worked. This
Phase 1 project aims to equip inspectors with the necessary information to identify safe and unsafe work
schedules. It is also likely to lead to industry agreed guidance on work scheduling offshore.
The aims of Phase 1 included:
• Perform statistical analyses and evaluation of pilot study data from a 7-nights, 7-days (1800-0600h)
shift schedule.
• Introduce measures of 24h light exposure, activity levels and cognitive performance testing
offshore.
• Apply the study protocol to a fourteen night 1800h to 0600h schedule worked on offshore oil
installations, measuring circadian adaptation to the schedule, dietary intake and any relationship
with adaptation or associated health risk, and metabolic and hormonal responses to meals for
markers of CHD risk.

The Phase 1 study protocol was undertaken on 12 offshore oil and gas installation workers, on a
schedule of 14 nights of 12-hour shifts (1800h to 0600h) on a 14 or 21-day tour. Circadian adaptation to
the night shift was determined via the urinary circadian rhythm marker 6-sulphatoxymelatonin (aMT6s)
over a 14-day period. Additionally, each subject provided blood samples on four occasions, completed a
daily dietary intake record and a diet/lifestyle questionnaire, and wore an Actiwatch-L (activity and light
monitor) on their non-dominant wrist. Cognitive performance was measured by a computer test both
pre and post-shift.
It was found that during the 14-night schedule, subjects adapted to the night shift during the first week,
shifting circadian phase by delay and remained adapted for the rest of the tour.
There was a temporal redistribution of foods to an increase at night, to match the sleep-wake cycle, and
a significant decrease in the percentage of energy consumed as protein from night 6 onward with a
corresponding increase in carbohydrate consumption. No further differences were found in nutritional
intake between the two periods within the tour and no significant changes in intake over the period of
the tour.
On the 14-nights schedule, no differences were found in any hormone and metabolic responses to meals
assessed as absolute values or as change from the baseline (fasting) sample.
The conclusions of the study included:
• The swing shift schedule of 7-nights and 7-days was associated with a high level of variability in
circadian adaptation and a possible increase in markers of heart disease risk, which was not found in
the 14-night schedule.
• The difference in adaptation of the circadian rhythm to two shift schedules suggests that the level
and timing of light exposure in relation to the individuals’ circadian phase is a likely factor in the
occurrence and rate of adaptation.
• Although there are some indications of altered postprandial metabolic and hormonal responses to
meals on the first nights of night shift, this needs clarification when dietary choice is not influencing
plasma constituents.
Work has continued under Projects 3946 (University of Cardiff in relation to psychological markers)
and 3947 (University of Surrey in relation to physiological markers).

Information Sources:
•
•

Gibbs, M., Hampton, S., Morgan, L. and Arendt, J. Initial amt6s acrophase time is correlated with rate of
circadian rhythm adaptation in shift workers. Chronobiology International, SLTBR Abstract 2002.
Gibbs, M., Arendt, J., Hampton, S., Bennett, G., Paul, N. and Morgan, L. Dietary intake during night
and day shift in offshore shift workers (Abstract). Proceedings of Nutrition Soc. 60, 228, 2001.

Associated Projects:
Project 3721: Remote testing Offshore: Pilot Study
Project 3729: Adaptation to Night Work Offshore: Pilot Study
Project 3946: Psychosocial Markers for Adjustment to Shiftwork Offshore
Project 3947: Physiological Markers for Adjustment to Shiftwork Offshore

Human Factors Categorisation: J3: Work Pressures
I6: Health
O2: Work Patterns
This project found that there was an association between probability of loss of well control and
time of day and seasonal factors related to day length.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3837
Shift Patterns/ Time of Day/Year and Drill Floor
Accidents
Quest Evaluations & Databases Ltd
HSE OSD
R W Miles
Closed

Abstract:
Project 3786, also carried out by Quest, identified the ‘time of day’, ‘time of year’ and ‘location’ of
twenty offshore incidents. The data appear to show a trend of a different ‘time of day effect’ between
winter and summer kicks. This trend may be significant if it is a result of different shift patterns.
Extended data searching was outside the scope of the project. Therefore, a follow-on project (P3837)
was undertaken to collect the data on the shift patterns being worked at the time of the incidents, so that
the link between time and seasonal effects and accident data could be investigated.
Where possible, data was collected to furnish each incident with the shift patterns, tour lengths, time
into tour and changeover day. New data, where shift patterns could be identified, was also collected.
The data was analysed to identify patterns and trends, which may be due to the different shift patterns.
The rate of incidents was compared against:
• 06-18/18-06 and 00-12/12-24, or other shift patterns
• in winter and in summer
• the time of day and
• time into tour of duty
The compilation of data was then tested against the DERA model and results from the research carried
out by Surrey and Cardiff Universities (to see to what extent the offshore incident data ‘fits’ into the
research models).
The study found that there was an association between probability of loss of well control and time of day
and seasonal factors related to day length. This has significance for work scheduling. The results have
produced some interesting patterns, suggesting that human factors are playing a large part in the
initiation of kicks. The high incidence (50%) around crew change, shift handover and meal breaks
suggests that some of these kicks are being induced by human error.

Information sources:
• OTO 2000 044: Shift Patterns/Time of Day/Year and Drill Floor Accidents

Associated Projects:
Project 3786: Time of Day and Drill Floor Accidents
Project 3822: Physiological and Psychological Markers for Adjustment to Shiftwork
Project 3946: Psychological Markers for Adjustment to Shiftwork Offshore
Project 3958: Fatigue, Health and Injury Among Merchant Seafarers, Shorebase Maintenance
Shiftworkers on Offshore Installations, Phase 2
Project 3839: Fatigue Offshore: A Comparison of Short Sea Shipping and the Offshore oil Industry

Human Factors Categorisation: J3: Work Pressures
I2: Capacities
I6: Health
O2: Work Patterns
This project investigated the effects of shiftwork on fatigue in offshore personnel. The results
highlighted the potential impact of demanding work schedules and lack of sleep.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3839
Fatigue Offshore: A Comparison of Short Sea Shipping
and the Offshore Oil Industry
University of Cardiff
JIP (approx 19% HSE OSD funding)
R W Miles
Closed

Abstract:
The Maritime and Coastguard Agency (MCA) has for some time been concerned about the sleepiness
and fatigue in vessel bridge crew due to long working hours and unsatisfactory shifts. The MCA is
funding a programme of work with the Seafarers International Research Centre (SIRC) at Cardiff
University. This work is assessing hours, performance, and duty types amongst other things, on a range
of merchant vessel types and routes. While most of the programme is of only peripheral interest to
HSE, the SIRC has obtained access agreement to a number of vessels which fall within HSE's sphere of
interest. Examples are: offshore supply vessels; dive support vessels and FPSO shuttle tankers. Therefore
HSE is co-funding those sections of the programme
The protocols for the work were designed to be compatible with those in the OSD research on
adjustment to night work on offshore installations. A key difference between offshore installations and
vessels is that installations work 12 hour permanent shifts (day or night) whereas vessels tend to work 6
or 8 hour rotating watches. The offshore schedule promotes adjustment while the marine one does not.
Comparing these two approaches at their interfaces, i.e. supply vessels or dive support vessels, is a key to
confirming the correctness of the offshore approach. Furthermore both the HSE and the MCA will be
issuing guidance on fatigue and it is important that collaboration on this topic begins now so that both
Regulators have compatible approaches to their respective industries.
The objectives of the study were:
• To provide a comparison group working fast rotation shifts in an offshore environment
• To investigate the interfaces between marine and offshore working schedules
• To harmonise research approaches between the HSE and the MCA
The programme of work included:
• A review of the literature
• Questionnaire survey of working and rest hours, physical and mental health
• Physiological assays assessing fatigue, rhythm adjustment and cardiovascular risk
• Instrument recordings of sleep quality, ship motion, and noise
• Self-report diaries recording sleep quality and work patterns
• Objective assessments and subjective ratings of mental functioning
• Pre- and post-tour assessments
• Analysis of accident and injury data
A number of significant findings emerged from the analyses, which highlighted the potential impact of

demanding work schedules and lack of sleep. Installation workers reported that they are generally worse
off in terms of psychological well-being compared to either seafarers or a comparison group of onshore
workers. Assessments on board ship indicated that while fatigue offshore is not a general problem
present at all times in all personnel, certain job characteristics, such as working at night, are associated
with reduced alertness and impaired performance.
The final report has been published by SIRC. It is also available on the MCA website at
http://www.mcga.gov.uk/publications/research/RP461.pdf. A follow-on study (P3958) is currently
ongoing.

Information sources:
•
•
•
•
•
•
•
•
•
•
•

Fatigue Offshore: A comparison of offshore oil support shipping and the offshore oil industry.
Searfarers International Research Centre. Cardiff University. ISBN 1-900174-14-6.
Cole-Davies, V. Fatigue, health and injury offshore: A survey. In: Contemporary Ergonomics
2001, Edited by M. Hanson. London: Taylor and Francis. Pp.
Collins, A., Matthews, V., and McNamara, R. (2000). Fatigue, health and injury among seafarers on
offshore installations: A review, Seafarers International Research Centre. Technical Report Series.
No. 1.
Marine Information Note MIN 117(M), Research Project 461 Phase 1: Fatigue Offshore: A
Comparison of Offshore Oil Support Shipping and the Offshore Oil Industry.
McNamara, R, Collins, A, and Cole-Davies, V. In: Contemporary Ergonomics 2001, Edited by
M. Hanson. London: Taylor and Francis. Pp.
Smith, A. and Lane, T. Fatigue Offshore: A comparison of short sea shipping and the offshore oil
industry. In: Contemporary Ergonomics 2001, edited by M. Hanson. London: Taylor and Francis.
Pp. 467-72.
Smith,A. & Lane, A. 2000. Fatigue. Module 1: Correspondence group on fatigue. Maritime Safety
Committee. International Maritime Organization.
Smith,A. 2001. Offshore fatigue: A study of ships in the offshore oil industry. In: Proceedings of
Seafarers International Research Centre Second Symposium. Cardiff University. Pp 23-38.
Smith,A. 2001. Fatigue Offshore: A study of ships in the offshore oil industry. In: Proceedings of the
Leith International Conference 2001.
Smith, A.P. (2000) The Problem of Fatigue Offshore. In proceedings of the Fourth International
Conference on Fatigue and Transportation.
Smith, A.P. (1999) The Problem of Fatigue Offshore. In proceedings of Seafarers International
Research Centre First Symposium (pp.52-73). Cardiff: Cardiff University.

Associated Projects:
Project 3946: Psychological Markers for Adjustment to Shiftwork Offshore
Project 3958: Fatigue, Health and Injury Among Merchant Seafarers, Shorebase Maintenance
Shiftworkers on Offshore Installations, Phase 2
Project 3721: Remote Testing Offshore: Pilot Study
Project 3729: Adaptation to Night Work Offshore: Pilot Study
Project 3822:Physiological and psychological markers for adjustment to shiftwork

Human Factors Categorisation:

J1: Task
J2: Work Instructions

This project aims to establish the safe working envelope for single joint elevators.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3842
Single Joint Elevators – Defining the Safe Working
Envelope
Sparrows Offshore Services Ltd
HSE OSD
G Thomson
Contracted

Abstract:
Single joint elevators can be configured to lift many different types of tubular. In some cases elevators
can be used to lift a tubular, apparently safely, when in fact there is a high probability that the tubular
will fall out of the elevator.
Investigation into an incident on the Kan Tan IV, where 2 7/8" drill pipe slipped through a single joint
elevator, has revealed a number of safety issues surrounding this type of lifting equipment. An analysis of
data gathered over the period 1991 – 1998 showed that elevators contribute to 12% of all offshore
equipment failures in drilling-related lifts. When considering human factors in drilling-related lifting
incidents, the incorrect use of elevators accounted for 20% of all this type of incident.
This analysis gave sufficient cause for concern for P3842 to be initiated to establish the limitations of
single joint elevators. This study, which researches the envelope of functionality of single joint elevators,
addresses a safety issue in an area that has a high potential for serious injury or fatality.
The objectives of the study are:
• To establish what dimensions (on both tubular and elevator) are critical to the safety of lifting
operations.
• To learn which of the possible combinations of elevator set-up and oil field tubular can lead to a
dropped pipe incident.
• To establish the safety criticality of internal components with respect to the functionality of the
elevator or to themselves becoming a dropped object.

Information sources:
Associated Projects:

Human Factors Categorisation:

O9: Health and Safety Management Systems

This project produced a guide which provides duty holders with a clear understanding of the types of
risk assessment required by the regulations in the area of maritime hazards.

Project Number:
Report Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.07.2002:

3850
Maritime Hazards – Suitable and Sufficient Risk
Assessment
Det Norske Veritas
HSE OSD
M English
Completed

Abstract:
Risk assessment provides a structured basis for offshore operators to identify hazards and to ensure risks
have been reduced to appropriate levels cost effectively. However, it had been noted that few marine
operations had been reviewed using risk assessment methods. Therefore, Project 3850 was carried out
to prepare a Guidance Document on marine risk assessment that will promote suitable and sufficient
assessment of marine risks in offshore safety cases.
The Guidance aims to encourage greater use of risk assessment methods for marine operations –
especially those methods towards the simpler end of risk assessment i.e. the qualitative and semiqualitative techniques. It explains risk assessment technology as it might apply to marine operations,
emphasising techniques appropriate to marine hazards. While Quantitative Risk Assessment (QRA) has
a role in some marine applications, the Guidance demonstrates how the wider range of techniques can
help operators perform a suitable and sufficient risk assessment, and demonstrate that the risks are As
Low As Reasonably Practicable (ALARP).
The guide outlines the regulatory system for safety of marine operations, and discusses the role of risk
assessment in meeting this framework. In particular, it reviews some recent HSE and industry views on
risk assessment. It also provides details on the various approaches to risk assessment, including
qualitative, semi-quantitative and quantitative techniques. It considers their strengths and weaknesses for
marine applications, and gives references to source material with further information. The guide also
describes the way that risk assessment results can be used to provide input to a decision-making process.
This includes the use of risk criteria and cost-benefit analysis within an ALARP framework. In
addition, the guide includes some worked examples of how to choose an approach to marine risk
assessment that will be suitable and sufficient.
The guide primarily covers mobile offshore installations which include semi-submersibles, jack-ups and
heavy lift vessels. It also covers floating production systems (FPS). Some of the hazards, and hence the
guidance, may also be relevant for fixed steel and concrete installations and tension leg platforms. The
guide does not cover shuttle tankers, supply vessels, stand-by vessels and other offshore industry vessels
not required to submit a safety case.

Information sources:
•

OTO 2001 063: Marine Risk Assessment

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I2: Capacities
O5: Team Structures
O6: Roles and Responsibilities
O11: Learning from Experience
This study investigated the limitations of performance of rescue systems for the rescue of persons
from the water around offshore platforms.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.03.2002:

3859
Rough Weather Rescue
W S Atkins Consultants Ltd
HSE OSD
G Boothby
Completed

Abstract:
Following the introduction of the Prevention of Fire and Explosion, and Emergency Response
(PFEER) Regulations, there has been a need to determine the operational limits of various types of
rescue arrangements. Previous research has investigated the operational effects of weather on standby
vessel and fast rescue craft performance. However, further research was necessary to examine more
closely the limits of operation and methods that can be used to effect rescue of persons from the water
around offshore platforms in severe weather. This was carried out under Project 3859.
Work undertaken included:
• An overall review of the approaches to rescue provision as overseen by the various marine and/or
offshore safety authorities in the UK, Nordic countries and the rest of Europe, the USA, Canada
and other offshore oil producing countries.
• A review of the preferred rescue methods or procedures, and equipment available, for a limited
series of incident types including: men-overboard, helicopter ditching, evacuation by TEMPSC and
rescue from liferaft.
• A review of the limiting capacities of the equipment available.
• A review of manufacturers' claimed performance, in terms of limits of operability for these items of
rescue equipment, and a review of data on the achieved performance of the equipment.
• A review of the differing ways in which such equipment is put to use, and the manner in which
each type of incident is planned for.
• A review of the definitions of, and attitudes to, environmental limits of operability of the various
forms of rescue equipment.
• An examination of selected incidents to further clarify the differences in approach that can be taken
to a single incident type according to the different strategies and types of equipment used.
• A survey of industry views, including organisations such as the Standby Ship Operators’ Association
(SSOA), RNLI and other national rescue services, training providers, equipment providers and oil
company asset managers, regarding the capabilities of presently available equipment in rough
weather.
A literature review of the regulations in place in various oil producing countries found a wide variety of
formats. Many countries are moving more towards the type of goal-setting approach used by the UK.
The findings of the study included:
• In the UK, increasing numbers of companies are employing daughter craft arrangements and
looking at the use of equipment such as personal locator beacons (PLBs).

•
•
•
•

There is a wide variety of types of equipment being used in the UK standby industry.
Fast rescue craft (FRC) offer the best method of rescuing people from the water to an emergency
response and rescue vessel (ERRV). The recovery of an FRC to an ERRV is seen as the most
difficult factor in rough weather rescue.
The provision of a good lee is essential for a successful launch or recovery of FRC in rough
weather.
Helicopters have been found to offer a good prospect of rescue providing that they can carry
sufficient fuel to reach the scene and remain in a hover.

This project has enabled HSE to examine more closely the limits of operation and methods that can be
used to effect rescue in severe weather following the introduction of the PFEER Regulations. The
findings are detailed in report OTO 2001 089.

Information sources:
• OTO 2001 089: Rough Weather Rescue
• Offshore Research Focus No 130, December 2000, p6-7
• Offshore Research Focus No 135, March 2002, page 9

Associated Projects:
Project 3648: Wind and Wave Statistics for the UK Cont. Shelf (not included in catalogue)
Project 3681: Marine Offshore Rescue – Good Practice
Technical Support Task Number T112: Review of Probable Survival Times for Immersion in the
North Sea.

Human Factors Categorisation:

Regulatory Environment
J5: Work Environment

This project aimed to enhance existing standards by devising a testing regime to take account of the
compatibility problems posed by combinations of lifejackets and immersion suits likely to be used in
differing emergency scenarios by offshore installation personnel. The project resulted in the production
of a protocol.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3861
JIP to Develop Lifejacket/Immersion Suit Test Protocol
Mensafe Ltd
JIP (approx 66% HSE OSD funding)
H Smallman
Completed

Abstract:
There exist marine and aviation regulations specifying protocols for testing of lifejackets and immersion
suits. Until recently the offshore industry has accepted the performance standards used for type testing
of lifejackets and immersion suits developed for the marine industry and helicopter crews. However,
these performance standards do not adequately address the compatibility and suitability of lifejackets
when used with immersion suits.
A Working Group was therefore set up to produce a Compatibility Test Protocol for lifejackets and
immersion suits for use on offshore installations. The Working Group was a subgroup of the
Evacuation, Escape and Rescue Technical Advisory Group (EERTAG), with membership consisting of
representatives from HSE, the Maritime and Coastguard Agency, the National Union of Maritime
Aviation and Shipping Transport Officers (NUMAST), the Emergency Response and Rescue Vessel
Association (ERRVA), equipment manufacturers and approved test houses.
The format for the Protocol is based on Core Tests which cover those compatibility situations which are
common to all installations e.g. donning and in-water use. Any installation specific compatibility
requirements are included in the Appendices. The Protocol has been written as a stand-alone document
but where testing has already been undertaken as part of an existing approval test or to a harmonised
European standard, then those tests need not be repeated. To ensure effective use of resources, any
compatibility tests included in the Protocol may be undertaken at the same time as formal approval tests.
HSE considers the Protocol to be an important piece of practical guidance, that has been produced to
tackle a real offshore problem, as well as meeting the following objectives:
• assisting Duty Holders to satisfy themselves that the different items of equipment are compatible and
are suitable for use offshore.
• providing OSD inspectors with an inspection tool when assessing compliance with the relevant
legislation e.g. regulation 18 of PFEER.
• encouraging manufacturers of lifejackets and immersion suits to consider compatibility in their
designs and prototype testing.
It is intended that the Protocol will be incorporated in the next revision of the UKOOA Guidelines for
the Management of Emergency Response for Offshore Installations.

Information sources:
•

OTO 2002 021: Compatibility test protocol for lifejackets and immersion suits on offshore

•

installations.
Offshore Research Focus No 135, March 2002, page 6.

Associated Projects:

Human Factors Categorisation: J5: Work Environment
I3: Personality
I4: Attitudes
I6: Health
O2: Work Patterns
O11: Learning from Experience
This project has enabled articles to be written for journal publication based on OSD funded
health related research previously published as OTO and OTH reports. The resultant articles
will enable the information to be disseminated more widely.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3864
Psychosocial Aspects of Work and Health in the North Sea
Oil and Gas Industry
University of Oxford
HSE OSD
R W Miles
Reporting

Abstract:
HSE OSD research, carried out over a five-year period, has accumulated a large amount of data relating
to health and safety in an important sector of UK economic activity (the oil and gas industry). Most of
the data has been collected in the demanding environment of North Sea installations. Excellent cooperation was received from the companies concerned, and the standard of the work is such that the
findings would contribute significantly to the scientific literature (particularly in the fields of
occupational medicine, applied psychology, work stress, and safety).
However, experience over the past few years has shown that the dissemination of OSD funded health
related research by means of OTH and OTO reports has not been successful in reaching many of the
occupational health professionals in the industry. Among academic researchers, HSE reports are rarely
referenced, do not carry the same conviction and impact as journal articles, and cannot be located in
widely-used medical or psychological databases (e.g. PsychLit).
The medical and health related peer reviewed journals are the sources of material more likely to be
chosen by health professionals. Material published in these media are more likely to influence OSD's
target audience for this material. While new projects do include the need to have material published in
these journals a number of earlier projects did not: the work of Dr Katherine Parkes and her team falls
into this latter category. Therefore, the current project seeks to address this omission by having
overview articles of the historical work published in the relevant journals. This should also stimulate
interest in the already published OTO and OTH reports.
Whilst the project does not allow all aspects of the available data to be fully written up for journal
publication, it has provided time to prepare and submit several articles based on previous HSE OSD
research carried out by the University of Oxford.

Information sources:
• Parkes, K. R. (2001). Age, smoking and negative affectivity as predictors of sleep patterns among
•

shiftworkers in two environments. Journal of Occupational Health Psychology, volume 7 (issue 2)
Parkes, K.R. (2002). Shift work and age as interactive predictors of body mass index among offshore
workers. Scandinavian Journal of Work, Environment & Health, 28, 64-71.

•
•

Parkes, K.R. (2001). Demographic and lifestyle predictors of body mass index among offshore
personnel: cross-sectional and longitudinal findings (submitted).
Parkes, K.R. (2002). Perceived work environment of shift-workers and day-workers in the oil
industry, onshore and offshore (in preparation).

Associated Projects:
Project 2897:
Project 3037:
Project 3295:
Project 3442:
Project 3716:

Alertness mood and shiftwork – publication
Psychological aspects of health and safety offshore
Health implications of offshore work, 6 year pilot
Evaluation of the 3-3 work pattern
Changing work environment, a longitudinal study

Human Factors Categorisation: I1: Competence
O4: Leadership
O5: Team Structures
O9: Health and Safety Management Systems
O10: Communication
O11: Learning from Experience
This project has provided a source of information to inform the development of appropriate
inspection and audit tools by HSE inspectors for use in inspecting emergency response systems
offshore.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 14.12.2001:

3872
Auditing and Inspecting Emergency Response Systems
LINK Associates International
HSE OSD
L Stear
Completed

Abstract:
There has been an absence of tools for inspecting emergency response systems offshore. Consequently,
there was a need to develop a tool which integrates emergency response, competence, command
management, organisation, equipment and human factors into an overall audit system.
Project 3872 was undertaken to provide a source of information for HSE inspectors when drawing up
inspection and audit initiatives in the field of offshore emergency response management.
The project report concludes that emergency response systems must reflect both the ability of an
installation to withstand an emergency and the performance standards of the accepted safety case.
Emergency command capabilities are central to effective emergency response and need to be supported
by scenario based training. The report also provides a structured approach to emergency response with
supporting guidance drawing on the research contractor’s experience in this field, on regulatory
requirements and on industry good practice and available guidance. In addition, the report provides
nine prompt sheets to aid inspection and audit.
It is intended that the report and prompt sheets will be used as a basis to develop a structured tool
facilitating inspection and audit of emergency response arrangements in a modular format. This could
be used both to target specific aspects, or the whole of an installation’s emergency response
arrangements.
It is expected that the report will also support duty holders in the ongoing development of their own
internal systems of inspection and audit.

Information sources:
• Report OTO 2001 091: Inspecting and auditing the management of emergency response
• Offshore Research Focus No 134, December 2001, page 9.

Associated Projects:
Project 3871: Development of Emergency Response Plans

Human Factors Categorisation:

I4: Attitudes
O7: Health and Safety Culture
O11: Learning from Experience

In this element of Project 3878, four case studies were carried out to investigate what aspects of
behaviour modification programmes appear to be critical to success and to establish the main
learning points from participating companies’ experience of implementing behaviour
modification programmes.
Project Number:
Project Title:
Report Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.03.2001:

3878a
Disseminating Recent HSE and Offshore Oil Research:
Behaviour Modification Programmes – Establishing Best
Practice
The Keil Centre
HSE OSD
R W Miles
Closed

Abstract:
Offshore oil and gas companies are making increasing use of behaviour modification programmes,
which are designed to improve safety by modifying worker behaviour. However, reports on the
effectiveness of these programmes vary from dramatic reductions in accident rates to no change and
worker disillusionment. There was also a shortage of clear, readable and impartial information to assist
those purchasing and implementing behavioural modification programmes.
The objective of Project 3878 was to carry out four case studies to:
• investigate what aspects of behaviour modification programmes appear to be critical to success.
• To establish the main learning points from participating companies’ experience of implementing
behaviour modification programmes.
• To provide impartial information to assist purchasers and implementers of behavioural modification
programmes.
Four case studies were carried out to provide information about the range of programmes currently
being used and to identify barriers and enablers associated with these behaviour modification
programmes. The four programmes investigated were Time Out For Safety (TOFS), Advanced Safety
Auditing (ASA), STOP and Care Plus. These are four very different types of behavioural modification
programme and were representative of the types of programme being used in the offshore industry at
the time. Each case study involved interviewing both onshore and offshore managers and installation
employees. Accident statistics were reviewed to assess the impact of those programmes on safety.
The four case studies highlighted a number of enablers and barriers that are commonly encountered
when implementing a behavioural safety initiative.
General conclusions from the four case studies included:
• All the interviewees were convinced that the behavioural intervention they were using was having a
significant positive impact on safety.
• Only one of the four case studies demonstrated a significant reduction in accident rates following
the introduction of the programme.
• The success of all four programmes was dependent upon management support and commitment.
• Early employee involvement in the choosing and implementing of a behaviour modification
programme increases the likelihood of success.

•
•

It is important to moderate people’s expectations for early reductions in accident statistics.
The interpersonal skills (e.g. non-threatening questioning techniques) of installation staff need to be
developed to enable the behaviour modification programme to be effective.

The report produced from this study (OTO 2000 049 – see Information Sources) should assist the reader in
designing, implementing and improving safety behaviour modification programmes. It also provides the
HSE, including offshore inspectors, with knowledge and information to advise the industry on this
important topic and enable informed decisions to be made about the impact of these programmes on
safety in the offshore oil industry.

Information sources:
•

OTO 2000 048: Behaviour Modification Programmes – Establishing Best Practice

Associated Projects:
Project 3810: Offshore Behaviour Modification and Safety Improvement Programmes – A Literature
Review.
Project 3897: Survey of OSD Inspectors’ Human Factors Needs
Project 3924: Internet Based Human Factors Resource for OSD Inspectors

Human Factors Categorisation:

O7: Health and Safety Culture

A draft Safety Culture Maturity Model was developed in this element of Project 3878.
Project Number:
Project Title:
Report Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.03.2001:

3878b
Disseminating Recent HSE and Offshore Oil Research:
Safety Culture Maturity Model
The Keil Centre
HSE OSD
R W Miles
Closed

Abstract:
The safety culture maturity concept is new and it was therefore decided to explore the potential utility
of a Safety Culture Maturity Model (SCMM) to improve safety in the offshore oil and gas industry.
The maturity model concept was developed as a mechanism to improve the way software is built and
maintained. The capability maturity model has been adapted to address issues such as project
management, human resources, usability and quality. This model concept is useful as it enables
organisations to establish their current level of maturity and the actions required to reach the next level.
As part of Project 3878, a review of publications describing capability maturity models used in other
domains such as software engineering and usability was carried out to enable the SCMM to be based
within an existing framework. The information obtained from the review of publications was then used
to develop an initial draft of a SCMM. This model was then further developed and tested by
interviewing and holding group discussions with safety experts, operational managers, safety
representatives and frontline staff.
OTO 2000 049 (see Information Sources) describes the development of a draft SCMM and the process
involved in developing this model. All of the project participants indicated that the SCMM concept was
useful and they could see how they could use it to develop their organisation’s safety culture. The
interviews produced some interesting anomalies, with large differences between frontline employees’
evaluations of their organisation’s level of cultural maturity and the evaluations of senior management.
The frontline staff tended to indicate that their organisation was at a lower level than the level described
by their managers.
However, it should be noted that while it is assumed that safety performance improves with increasing
levels of maturity, there is no hard evidence to support this assumption. Also, the draft model has not
been validated. The model was provided to illustrate the concept and was not intended to be used as a
diagnostic instrument. While it is intended to develop the SCMM concept into a diagnostic tool, a
significant amount of research is required before it can be used in this way. In its current format, it is
more appropriate to use the SCMM as a framework to facilitate further discussion of safety culture
issues.

Information sources:
•

OTO 2000 049: Safety Culture Maturity Model

Associated Projects:
Project 3810: Offshore Behaviour Modification and Safety Improvement Programmes – A Literature
Review.
Project 3897: Survey of OSD Inspectors’ Human Factors Needs
Project 3924: Internet Based Human Factors Resource for OSD Inspectors

Human Factors Categorisation:

J4: Displays and Controls
I1: Competence
I5: Risk Perception
O11: Learning from Experience

This project examined areas where dependencies between human activities and hardware
integrity can jeopardise safety. The project produced a guide to human error dependency.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3881
Human Error Dependency
Greenstreet Berman Ltd
HSE OSD
O Kieran
Closed

Abstract:
Redundancy and diversity are key elements of high reliability systems, as they require multiple failures
for the system to be defeated. Typically, such multiple failures can be considered unlikely, unless there
is some form of dependency between them. Thus, an understanding of the causes, and likelihood, of
dependencies is essential for the development of effective high reliability systems.
There have been serious incidents and disasters where the provision of multiple defences has either
offered no additional protection or, in some cases, reduced the reliability of defences. A classic example
entails “group think”, where people such as control room staff wrongly accept each other’s judgement
without question. Another example of dependency is where people come to rely on a new automatic
warning system such that when it fails, they lack either the vigilance or competence to work unaided.
These cases demonstrate that, under certain conditions, a ‘dependency’ develops between people and
the actions of other people and/or the operation of a system and other people. Such dependencies can
undermine the whole basis on which an operation is thought to be ‘safe’.
The intention of this project was to improve understanding of the causes of human error dependency
effects and hence to understand how defences against those dependencies could be implemented. From
this, an approach to the assessment of systems can be developed which should help to minimise the
effects of human error dependency on overall system reliability and allow failure probabilities to be
estimated more accurately.
Project 3881, with input from a cross-sector body of safety experts, has produced a report on behalf of
the Human Factors in Reliability Group (HFRG), which provides a guide to human error dependency.
The report aims to help managers, analysts and designers by providing an understanding of the
phenomenon of human error dependency and how to manage and guard against it. The guide draws on
practical examples of error defences and accident case studies to show that it is practical to guard against
these types of errors.

Information sources:
• OTO 2001 053: Preventing the propagation of error and misplaced reliance on faulty systems: A
guide to human error dependency
• Offshore Research Focus No 133, September 2001, page 8

Associated Projects:

Human Factors Categorisation: I1: Competence
I7: Skills and Knowledge
O5: Team Structures
O7: Health and Safety Culture
O9: Health and Safety Management Systems
This project investigated the human factor requirements of OSD inspectors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.09.2001:

3897
Survey of OSD Inspectors’ Human Factors Needs
The Keil Centre
HSE OSD
R W Miles
Completed

Abstract:
Continuing organisational and team restructuring in the offshore industry pose challenges for inspectors,
who need to assess the impact of such changes on health and safety. There is a need to ensure continued
alignment of the OSD human factors research effort with the real issues facing inspectors. It was
therefore proposed to conduct a series of interviews with a range of OSD inspectors to establish the
main current and anticipated human factors issues they face, particularly those associated with
organisational and team restructuring.
The objectives of the project were to ascertain:
• Current human factors challenges faced by OSD inspectors, particularly those associated with
organisational change and teamworking;
• Other outstanding human factors issues;
• The type(s) of human factors support and guidance inspectors require;
• OSD inspectors' key human factors learning and development needs.
The programme of work was undertaken in 3 stages which included:
• Design and set-up of telephone interviews
• Conduct of interviews;
• Data analysis and reporting;
• Design and delivery of seminar for OSD inspectors
The survey revealed a need for readily accessible human factors information, tools and techniques. This
is being addressed under a follow-on study P3924.

Information sources:
Associated Projects:
P3924 Internet Based Human Factors Resource for OSD Inspectors

Human Factors Categorisation: J4: Displays and Controls
I1: Competence
I7: Skills and Knowledge
This project is aiming to develop a pilot course for training crane operatives working in the UK
offshore sector.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 04.01.2002:

3909
Training Simulation for Offshore Crane Operators
Drilling Systems (UK) Ltd
JIP (approx 49% HSE OSD funding)
A Dixon
Ongoing

Abstract:
There is currently no recognised national industry standard for the assessment of offshore crane drivers
continued operational competence. More mechanised equipment is being introduced in the offshore
environment, especially in the drilling area. Therefore, the development of a tool by which the industry
can measure and assess this competency level in individuals will be of benefit in the field of incident and
risk reduction.
The introduction of a pilot scheme to assess and raise the competency of offshore crane operators, and
persons involved with lifting operations offshore, to a recognised level could best be done by the
development of a crane simulator. The simulator should utilise the virtual reality technology which is
already established in the offshore drilling sector.
The project proposes to develop a pilot training course for training crane operatives working in the UK
offshore sector which is based on a similar strategy to that used successfully for well control. Although
training of crane operators in the awareness and knowledge areas has been well addressed, the skills
competence testing and assessment sections require developing through the introduction of a simulator
based competence testing programme. This pilot project will develop a scheme to implement these
recommendations.
The objectives of the study include the development of a prototype crane simulator mathematical and
graphical model which can be developed into a large 3D visual projection system creating a realistic
environment for training and assessment of crane operations. Plug and play armchair panniers emulating
the controls of different crane manufacturers will enable crane operatives to experience a range of
differing crane types, controls and characteristics. Crane operational control can be monitored under
various conditions and scenarios so that operator competency can be gauged and assessed. Eventually it
is envisaged that the concepts developed can be applied as a basis for a competency assessments for
offshore crane operators within both the UK sector and throughout Europe.
The prototype system has been installed in a trailer that will enable portability to different training
centres and demonstration environments.
The programme of work will develop an offshore crane simulator and associated training course material
that will be used to assess the competency levels of operatives under both normal and emergency
situations. In addition to training and testing of crane operatives, the simulator will be adapted and used
for a introductory workshop for OIMs and vessel captains who can experience sitting in the crane "hot
seat" in harsh conditions such as that in which they would expect their crane operatives to perform.
Development of the project prototype is expected by the end of March 2002. As a result of the

experience already gained by the development team, additional development phases are foreseen. In
particular it is realised that it is viable for the simulator to be extended to include a banksman’s view of
operations and that full dynamic interaction between a banksman and crane operator is a viable option
that will open up an even greater scope of realism and competency assessment.
A final report is expected to be produced in 2002.

Information sources:
Associated Projects:

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisational

This study produced guidance for the integration of Human Factors principles into the onshore
and offshore system design and development process.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 31.07.2002:

3911
Behavioural and Social Sciences: Human Factors:
Integration for On and Offshore Systems
BAE Systems Defence Consultancy
HSE OSD
R W Miles
Completed

Abstract:
It has been recognised that, akin to the defence industry there is a need to identify techniques and
strategies by which HF can be successfully integrated into all stages of offshore design and procurement,
and a means of promoting the implementation of these strategies. In addition there is a similar
requirement for benchmarking HF Engineering (HFE) assessment methods and criteria in the onshore
chemical and gas industries, and a need to develop practical assessment methods for inspectors of such
systems and the processes contained within. It was therefore desired to generate and publicise a
pragmatic process of applying HFE, for the on and offshore industries.
The objectives of the work were to:
a) generate a systematic HFE process for all stages of on and offshore design/procurement projects;
b) develop practical assessment techniques for inspectors in chemical industries;
c) develop a means of promoting the process such that it may be enforced in the future.
Project 3911 has produced guidance on approaches that assist in placing human factors at the heart of
system design and development in the onshore and offshore oil industries.
The report includes:
• An indication of the scope of human factors, which addresses both the technical and human parts of
the system.
• An outline of the essential features of a human-centred process. The guidance in the report is based
on these principles.
• Guidance on controlling human factor activities and ensuring that they are integrated with
mainstream development.
• An outline of the stages of system development.
• A checklist of questions that address whether the approach to system design and development adopts
best practice in human factors.
The overall purposes of the report, guidance and checklist are:
• To provide guidance to onshore and offshore systems designers on the best ways to address human
factors.
• To support Inspectors in assessing whether system designs have incorporated best practice in human
factors.

Information sources:
•
•

Research Report 001: Human factors integration: Implementation in the onshore and offshore
industries.
Offshore Research Focus No 137, September 2002, page 6.

Associated Projects:

Human Factors Categorisation:

J4: Displays and Controls
J5: Work Environment
O10: Communication

This project is aiming to prepare a guide that will address helicopter platform design issues.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.01.2002:

3913
Helideck Design Guide – Environmental Effects
BMT Fluid Mechanics Ltd
JIP (50% HSE OSD funding)
R W Miles
Ongoing

Abstract:
The need for a design guide dealing with the environmental influences on helidecks was highlighted in
Whitbread, R E et al “Research on Helideck Environmental Issues”, and has since been taken up by the
Helicopter Liaison Group of the Offshore Industry Advisory Committee, in “Heliops Design Guide,
report of kick-off meeting 14th March 2000”. Project 3913 is concerned with the preparation of that
part of the guide dealing with the way in which the metocean environment interacts with the offshore
platform or vessel to cause effects on and around the helideck that may potentially degrade flight
operation reliability and safety.
The objectives of P3913 are:
• to prepare a guide which addresses the various platform design issues, provides the reader with direct
guidance on these issues, and gives a general explanation of the underlying reasons for the guidance.
As at March 2002, the material required for the section covering environmental issues was nearing
completion, and the overall design guide was progressing well. It is expected that material will be
published as chapter 10 of the forthcoming OIAC design guide on helidecks.

Information sources:
•
•
•
•

Whitbread, R. E. et al “Research on Helideck Environmental Issues”
“Heliops Design Guide, report of kick-off meeting 14th March 2000”
HSE contact for further information - Bob Miles (email: bob.miles@hse.gsi.gov.uk)
CAA contact for further information – David Howson
Tel: 44 (0)1293 573350
Fax: 44 (0)1293 573981
Email: Dave.Howson@srg.caa.co.uk

Associated Projects:
Project 3733: Research on offshore helideck environmental issues

Human Factors Categorisation:

O9: Health and Safety Management Systems
O11: Learning from Experience

The study developed a provisional framework for assessing the capability and maturity of
offshore oil and gas operating companies and their suppliers in managing the human
contribution to safety in the design and operation of equipment and processes.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.06.2002:

3914
Human Factors Capability Assessment
Nickleby HFE Ltd
HSE OSD
R W Miles
Completed

Abstract:
HSE’s guidance reference HSG48 (Reducing Error and Influencing Behaviour: Human Factors and
Occupational Health and Safety) states that up to 80% of accidents may be attributed at least in part to
the actions or omissions of people. Therefore, measuring and improving human factors activities can
make a significant contribution to safety.
The objective of Project 3914 was to develop a means of assessing the capability and maturity of oil and
gas operating companies and their suppliers with respect to consideration of human issues in the design
and operation both of equipment and processes. The intention was that the model could be used in
three ways;
• as guidance for HSE inspectors
• to allow companies to assess themselves
• to allow companies to assess their suppliers and contractors
The model would allow organisations to benchmark themselves both against their immediate
competitors and against the best in the industry.
The study has resulted in the development of a provisional framework which defines eighteen indicators
or characteristics reflecting best practice in the management of human issues, and helps the user assess
where the organisation stands on each characteristic. Each characteristic is described in relation to the
five levels of the capability scale. Proposed links with UK health and safety legislation and HSG48 have
been identified and the framework is aligned with ISO capability maturity models, the Design Safety
Maturity Model and the Safety Culture Maturity Model.
A follow-on study (Project 3989) to validate the provisional framework has recently been completed
and the report from P3989 is expected to be published shortly.

Information sources:
•
•
•

OTO 2002 016: Framework for assessing human factor capability
Validation of the Human Factors Capability Model (to be published)
Offshore Research Focus No 136, June 2002, page 3

Associated Projects:
Project P3989: Validation of the Human Factors Capability Model

Human Factors Categorisation:

I5: Risk Perception
O11: Learning from Experience

This study produced an online Safety Alert Database and Information Exchange (SADIE) to enable UK
oil and gas companies to share the lessons learned from incidents and accidents on offshore installations
with their peers across industry.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.07.2002:

3915
Offshore Industry Internet Incident Database
UKOOA
JIP (50% HSE OSD funding)
H Smallman
Completed

Abstract:
It is important that the lessons learnt from incidents, accidents and 'near miss' occurrences should be
made as widely available as possible, to prevent the same or similar situations occurring at other work
sites. However, there was no easy method to disseminate the results and findings of accidents, incident
investigation and safety related alert information across the offshore industry.
This project was therefore undertaken to construct, suitably test, maintain and service an Internet site for
the purpose of disseminating details of incidents and accidents and 'safety alerts' to participating members
of the offshore industry, members of the public and other interested parties. The information was
supplied in a suitably sanitised format, and obtained directly from the participating organisations. The
Safety Alert Database and Information Exchange (SADIE) was jointly sponsored by HSE and the UK
Offshore Operators Association (UKOOA) through the Step Change in Safety initiative. It should be
noted that SADIE is not intended to be a comprehensive database of incidents that have occurred in the
industry and is not aimed at providing statistical information.
The objectives of the study were to:
• Provide, on a readily accessible communication media, (the Internet), details of incidents and
accidents and their underlying causes.
• Provide wherever possible, details of the modifications and changes that have been put in place as a
result of the incident, in order to prevent a possible recurrence.
• Subject each incident submitted to close scrutiny and to sanitisation by an independent database
administrator, where needed, to ensure the overall integrity and consistency of the information
supplied.
• To make incident data accessible by a 'key word' search facility, enabling specific topic areas of
interest to the viewer to be selected. [Alternatively, a search may be made of the entire database
records. In addition, Safety Alerts will be available for reading and downloading to a printer to
enable circulation on a wider basis.]
Although conceived primarily as a safety tool for the offshore industry, the database is freely available to
anyone who feels that they might benefit from access to the information. Its aim is to encourage the
sharing of safety information across the industry so that companies may learn from incidents and take
appropriate action to stop them happening again. Contributions to the database are voluntary, with 34
companies and organisations so far providing information on more than 200 different incidents. A
powerful search engine allows users to find specific information to help them plan tasks safely.
The SADIE database can be accessed from the homepage of the Step Change in Safety website at
www.stepchangeinsafety.net (click on “SADIE”).

Information sources:
•
•

Access to the SADIE database is via: - http://www.stepchangeinsafety.net
Offshore Research Focus, No 133, September 2001, pages 10-11

Associated Projects:

Human Factors Categorisation: J4: Displays and Controls
J5: Work Environment
O7: Health and Safety Culture
O11: Learning from Experience
This project aims to investigate distributed cognition failures in the process of operating
installations. The study should increase understanding of the design process and the barriers to
the proper inclusion of safety at this key stage.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 17.01.2002:

3916
Distributed Cognition Models for Human Factors Failures
in Operating and Design Processes
Cranfield University (and University of Bath)
HSE OSD
R W Miles
Ongoing

Abstract:
The distributed cognition model is an important framework for understanding the way that human
problem solvers rely on the environment to accomplish their tasks. They rely on cues they receive from
co-workers, they make inferences from the appearance of the artefacts they work with, and they draw
on organisational culture to work out what is expected from them. In particular, distributed cognition
models have the potential to help us understand how accidents arise when people operating, installing,
maintaining and repairing equipment make the wrong inferences about that equipment. They also help
us understand how specialists of different disciplines sometimes fail to influence each other appropriately
during the design of equipment.
The objectives of Project 3916 are:
• to use the distributed cognition principle to help designers reason both about human factor failures
in the operation of equipment and failures in the design process.
• to find out how aspects of the designers' environment, such as safety regulation and safety
management systems, influence this distributed cognition.
This project is investigating distributed cognition failures in the process of operating installations, via a
three step process i.e. (a) building a case base of past accidents and incidents; (b) analysing the distributed
cognition that occurs in these cases; (c) developing classifications of this distributed cognition and its
failure modes.
The programme of work is:
• investigating how distributed cognition failures contribute to accidents in the process of operating
offshore installations.
• investigating how distributed cognition failures contribute to shortcomings in the process of
designing offshore installations.
• investigating how the regulatory, professional and organisational environment influences distributed
cognition in the processes of operating and designing offshore installations.
• developing models and workbooks that support the design organisation in avoiding failures in both
the design and operating processes.
• developing models and guidebooks for the HSE that help staff involved in inspection, audit and
policy development to assess the ability of design organisations to reason about failure and assess the
effect of regulations and guidance on designers' thinking.

This research will greatly increase our understanding of the design process and the barriers to the proper
inclusion of safety at this key stage.
The project is expected to be completed in June 2002 and a workbook is due to be prepared at the end
of the project.

Information sources:
•

Conference Paper "Distributed Cognition & Human Factors Failures in Operating and Design
processes", by J.S.Busby, E.J.Hughes University of Bath, J.V.Sharp, J.E.Strutt and E.Terry,
Cranfield University", presented at Hazards XVI conference, UMIST 2001, Institution of
Chemistry.
• Article submitted to Offshore Research Focus but not yet printed.
• Workbook due to be prepared at end of project - i.e. summer 2002.

Associated Projects:
Project 3680: Development of Design Safety Performance Indicators

Human Factors Categorisation:

I1: Competence
I7: Skills and Knowledge
O5: Team Structures
O7: Health and Safety Culture
O9: Health and Safety Management Systems

This study followed on from P3897 and produced an Intranet-based human factors resource for
OSD inspectors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3924
Internet Based Human Factors Resource for OSD
Inspectors
The Keil Centre
HSE OSD
R W Miles
Ongoing

Abstract:
The Keil Centre completed a survey of OSD Inspectors' human factors needs under Project 3897. This
survey revealed a need for readily accessible human factors information, tools and techniques under 25
headings. Project 3924 was initiated to develop a structure and elements of the content for an Intranetbased human factors resource for OSD Inspectors.
For each of the 25 headings it was planned to populate an intranet-based website with:
• Downloadable pdf files of related HSE research report(s), with internal hyper-text links
• Other related publications
• Brief series of key questions to aid inspectors, structured round the four-stage HSG 65 model (i.e.
Organising, Planning and implementing, Measuring performance, Auditing and reviewing
performance).
It was decided that the contractor should initially populate five of the topic areas, as they have
completed HSE-funded human factors research in these areas, including compilation of guides for
offshore inspectors.
The outputs of this study have been delivered. However, the system is still in development and
undergoing internal trials. For further information contact Bob Miles (bob.miles@hse.gsi.gov.uk).

Information sources:
Associated Projects:
P3897: Survey of OSD Inspectors’ Human Factor Needs

Human Factors Categorisation: All (all aspects): Job, Individual, Organisation
This project aims to validate a Human Factors Investigation Tool to offer a comprehensive,
standardised and systematic approach to incident investigation.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 18.01.2002:

3933
Validation of a Human Factors Accident Investigation
Tool: Comparison between Lagging and Leading Safety
Performance Indicators
University of Aberdeen
JIP (approx 63% HSE OSD funding)
R W Miles
Reporting

Abstract:
Analysis of the causes of accidents is one of the main methods by which companies detect safety
problems at the worksite and decide where to focus attention. Many companies collect information
regarding the human and organisational causes of accidents. However, not only do companies and
industries use different sets of human factors codes to analyse the causes of accidents, the codes also tend
to be limited in quantity. In an attempt to improve the investigation of the human factors causes of
accidents, a Human Factors Reporting Form (HFRF) was developed and tested by the Aberdeen
University Industrial Psychology Group for the offshore oil industry. An increase in the number of
human factors causes was found for those investigations that used the Human Factors Reporting Form.
However, it was felt that the accident investigation could be improved further with the help of a human
factors investigation tool.
HSE inspectors and offshore oil operating and service companies have shown enthusiasm for such a tool,
since it could be useful to help improve their investigations of accidents and incidents. To ensure that
the correct concepts are included within the investigation tool, it is important that the human factors
codes are validated. To validate the causal codes, it is necessary to compare the human factors causes
from accident analysis using the Investigation Tool (the ‘lagging’ safety performance indicators) with
data collected using a different method, for example the factors found to contribute to accidents from
safety climate data. This has been carried out under Project 3933.
A final report is in preparation. The report describes the development and evaluation of a Human
Factors Investigation Tool (HFIT) for the Offshore Oil Industry. The tool is based on a number of
other investigation systems from aviation maintenance, air traffic control, oil industry, as well as other
incident reporting forms developed for the UK offshore oil industry.
The tool contains three categories which describe the contributing causes to the incident: action errors,
situation awareness and threats. A fourth category measures error recovery, providing an opportunity for
learning about any positive outcomes. The investigator is taken through each category of HFIT in turn,
where they are asked questions pertaining to each element. If they answer in the affirmative, they are
then asked a series of ‘item’ questions which will help them to determine the specific causes of the
incident. The tool is available as a paper version as well as a computer version, although this is still in a
prototype version.
An evaluation of the tool was undertaken using three techniques: accident scenario analysis, user
evaluation and case studies. The results from the accident scenario evaluation provide information
regarding how consistent investigators were when coding the causes of the incident using HFIT.
Evaluations were given by the users after they completed an investigation using HFIT and are based on a
number of information collection methods, including the data from a User Evaluation Form, feedback

from six accident investigators on a ‘feedback sheet’, as well as information from informal discussions
with HFIT users. Overall, the comments indicate that users found HFIT useful for investigating
incidents.
The incident case study data collected using HFIT indicates that, in the main, HFIT was used
effectively, although the method of recording the results was not always complete, making it difficult to
retrace where the results have originated.
The use of the HFIT offers a comprehensive, standardised and systematic approach to incident
investigation. A more thorough evaluation of HFIT with more incident data will be able to test the
reliability and validity of the tool, and it is anticipated that the tool will not only produce better quality
human factors data, but also provide companies with guidance regarding effective remedial actions that
could help to reduce the number of accidents in the future.

Information sources:
• A final report is in preparation

Associated Projects:
Project 3366: Human and organisation factors in offshore safety
Project 3661: Factoring the human into safety

Human Factors Categorisation:

O9: Health and Safety Management Systems
O10: Communication
O11: Learning from Experience

This project is assessing how Information Communication Technology (ICT) could be used to
improve industry access to HSE’s safety information.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.01.2002:

3943
Use of Information Communication Technology to
Automate Access to the Health and Safety Executive’s
Safety Information-Definition Study
Steel Construction Institute
HSE OSD
R W Miles
Ongoing

Abstract:
The use of Information Communication Technology (ICT) is continuing to dramatically affect the way
in which people work. It has the potential to allow organisations to work more efficiently and
effectively by making information readily accessible. The HSE has a large body of important safety
information but, to maximise its impact, it has to be widely adopted by industry. ICT has the potential
to greatly simplify and increase the speed of access to such information and therefore improve industrial
and workplace safety.
The objectives of the project are to:
• Investigate the feasibility of using ICT to integrate proprietary industry software and HSE
information.
• Assess the interest of major commercial software developers, academia, consultants and oil
companies in embedding access to HSE safety information in their software products.
• Consider and assess potential ICT applications and standards that could be used for integrating safety
information and proprietary software, and identify the most appropriate development strategy.
• Develop a full scope of work and cost estimates for the development of software and systems to
permit the integration of HSE safety information with proprietary software packages.
The scope of the ICT review will include: database architecture; internet access and developments;
mark-up languages and reference controls; authoring tools.

Information sources:
Associated Projects:

Human Factors Categorisation:

J1: Task
J3: Work Pressures
I6: Health
O9: Health and Safety Management Systems
O11: Learning from Experience

This project aims to produce a task-based risk assessment tool for occupational stressors and
develop management standards for use by industry and HSE inspectors.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3945
Development of Standards of Good Management Practice
& Task-based Risk Assessment Tool for Offshore and
Onshore Occupational Stressors
Keil Centre (primary contractor) and Birkbeck College
JIP (approx 57% HSE OSD funding)
R W Miles
Ongoing

Abstract:
Project 3945 is a joint-industry action research project involving HSE (OSD), BP, East Of Scotland
Water, The Keil Centre and Birkbeck College. The aim is to develop innovative, management-led
approaches to prevent / mitigate occupational stress for the UK offshore oil and gas industry. This takes
account of HSE's interest in developing management standards for common occupational stressors.
The project arose out of an identified need for HSE to work with offshore licence holders on the topic
of stress. The project will inform HSE on possible approaches to inspection and enforcement in the
offshore environment, which was identified as a need in a recent HSE OSD internal survey of
inspector's human factors needs (Project 3897).
The objectives of the project are to:
• Work with an employer with a predominantly offshore workforce (BP), whose work environment
involves a unique range of stressors, and who at present does not have a clearly-defined stress
problem (Condition 1).
• Work with a progressive onshore employer (ESW), who can be used as a proxy for the onshore,
mainly professional and managerial staff employed by offshore licence holders in their onshore
operations. ESW also serves as a quasi-experimental condition as, unlike BP, they have an identified
stress problem affecting tightly specified occupational groups (Condition 2).
• Work with an influential offshore industry partner to develop novel management-based approaches
to prevent or mitigate occupational stress.
• Compare the process and outcomes of the above, in two different industry sectors and with at least
two different occupational groups: offshore industrial workers (BP) and onshore professional and
managerial staff (ESW).
• Describe the process of developing and implementing internal standards of good management
practice.
• Develop a task-based risk assessment process for psychosocial stressors.
• Inform HSE on possible approaches to inspection and enforcement in the offshore environment.
• Disseminate results within HSE and to external audiences.
This project will provide material to support the introduction of an HSE intranet resource for offshore
Inspectors. This will include question sets to allow an Inspector to use the material to exercise a
challenge function.

The project is ongoing, with the methodology being piloted in industry to good effect. This
methodology comprises an occupational stress risk assessment workbook and draft management
standards. The deliverable is likely to be in the form of a web-based interactive tool.

Information sources:
Associated Projects:

Human Factors Categorisation:

J1: Task
J5: Work Environment
I2: Capacities
I6: Health
O2: Work Patterns

This project aims to increase understanding of the effects of shift work on performance, safety
and well being in the offshore oil industry. It should also further understanding of adaptation to
shiftwork.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.02.2002:

3946
Psychological Markers for Adjustment to Shiftwork
Offshore
University of Cardiff
HSE OSD
R W Miles
Ongoing

Abstract:
The health and safety problems of shift workers on offshore oil rigs are unique to this population, since
complete biological adaptation to night shift is seen with some schedules. The advice of the European
Work Directive is not appropriate in this case as it is based on the premise that night shift workers do
not adapt (as is usually the case onshore). Previous research at the University of Surrey indicates that
adaptation to shiftwork offshore is possible, but rate and extent vary between subjects and shift
schedules. Project 3946 will continue to investigate the psychological response to different work
schedules on offshore oil and gas installations, in parallel with the ‘sister’ project, P3947. Performance
and mood offshore will be evaluated by computerised testing. In the same individuals, biological
adaptation, risk factors for heart disease (including diet and temporal patterns of nutrition) and metabolic
responses will be assessed. This multidisciplinary and integrated approach will permit simultaneous
evaluation of psychological and physiological variables in the same individual while offshore.
The objectives of the study are:
• To provide information that will further our understanding of biological adaptation to nightshift in
offshore shiftworkers.
• To advise on which shift schedules and working hours lead to physiological adaptation, and whether
that adaptation is of benefit in maximising performance and minimising health and safety risks in
both the short and long term.
• To provide an evaluation of strategies designed to aid adaptation (if appropriate), minimise health
and safety risks and maximise performance and well-being.
The programme of work includes:
• Cognitive testing and subjective ratings of alertness/mood: Portable computerised tests are used to
assess mental performance and subjective well being at work. The tests are administered before and
after work each day, with the difference between the two measures giving an indication of the level
of fatigue.
•

Study of strategies to hasten adaptation to forced phase shift: In relation to diet, nutrition diaries,
together with metabolic risk factors and test meal data, should enable any relationships between diet
and hormonal/metabolic responses to be clarified. If any relationships emerge then dietary advice
will be required. In relation to light, suitably timed exposure to bright white light (1000 lux or
more) is successful in hastening adaptation to night work. It has previously been shown that this

strategy also improves lipid intolerance. There will be further investigations into the duration,
intensity and continuous or intermittent administration of light necessary to normalise responses.
•

Other strategies: There is evidence that drugs known as chronobiotics - in particular melatonin are self-administered to aid adaptation. If a particular treatment proves effective, guidelines as to
use will need to be prepared.

In addition to a comprehensive project report, there will be regular conference presentations, and
publications in peer reviewed journals and the popular press, especially in the Aberdeen area. Regular
reports of project progress will be posted on the University web sites.

Information sources:
Associated Projects:
P3721: Remote Testing Offshore: Pilot Study
P3729: Adaptation to Night Work Offshore: Pilot Study
P3822: Physiological and Psychological Markers for Adjustments to Shiftwork
P3839: Fatigue Offshore: A Comparison of Short Sea Shipping and the Offshore Oil Industry
P3947: Physiological Markers for Adjustment to Shiftwork Offshore
P3958: Fatigue, Health and Injury Among Merchant Seafarers, Shorebase Maintenance Staffworkers on
Offshore Installations, Phase 2

Human Factors Categorisation: J1: Task
J5: Work Environment
I2: Capacities
I6: Health
O2: Work Patterns
The findings of this study will increase understanding of the effects of shiftwork in the offshore
oil industry on performance, safety and well-being. It will also further understanding of
adaptation to shiftwork.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 23.08.2002:

3947
Physiological Markers for Adjustment to Shiftwork
Offshore
University of Surrey
HSE OSD
R W Miles
Ongoing

Abstract:
The health and safety problems of shift workers on offshore oil rigs are unique to this population, since
complete biological adaptation to night shift is seen with some schedules. The advice of the European
Work Directive is not appropriate in this case as it is based on the premise that night shift workers do
not adapt (as is usually the case onshore). Previous research at Surrey indicates that adaptation to
shiftwork offshore is possible, but rate and extent vary between subjects and shift schedules. Project
3947 is continuing to investigate the psychological and physiological response to different work
schedules on offshore oil and gas installations, in parallel with the ‘sister’ project, P3946.
The research will continue to collect the necessary physiological and performance data from a number
of shift patterns and provide the level of information required to optimise working patterns for
performance, safety and long-term health.
The objectives of the project are:
• To determine which schedules and hours worked lead to adaptation, and in which direction.
• To assess the impact of these rotations and/ or adaptation on timing and composition of meals, on
fasting, and on postprandial risk factors for cardiovascular disease.
• To trial strategies to minimise these risk factors, and assess the efficacy of these interventions.
The programme of work includes observational studies. These will confirm the direction and rate of
adaptation of the internal clock to 7 and 14 day rotations using urinary 6-sulphatoxymelatonin
measurements, actigraphy (wrist mounted accelerometers), alertness ratings and measures of cognitive
performance.
The study is also examining strategies to hasten adaptation to forced phase shift. The following two
strategies may be trialled to improve adaptation to forced phase shifts:
• Diet: There is no existing data on diet in relation to shift work on UK offshore oil rigs. Nutrition
diaries, together with the metabolic risk factors and test meal data, should enable any relationships
between diet and hormonal/metabolic responses to be clarified. If any relationships emerge then
dietary advice will be required.
• Light: Suitably timed exposure to bright white light (1000 lux or more) is successful in hastening
adaptation to night work. It has previously been shown that this strategy also improves lipid
intolerance.

Analyses are underway although data collection is continuing.
Information sources:

Associated Projects:
Project 3729: Adaptation to night work offshore: pilot study (OTO 2000 126 from this)
Project 3822: Physiological and Psychological Markers for Adjustment to Shiftwork
Project 3946: Psychological Markers for Adjustment to Shiftwork Offshore

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisation

This project enabled production of a version of the final report from Project 3626 suitable for
publication on the HSE website. The original project looked at the whole range of job, individual and
organisational factors in identifying root causes of incidents with the aim of improving safety culture.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3950
Preparation of Web Site Version of SPEDOHFI (Safety
and Performance Enhancement in Drilling Operations)
report
Quest Evaluations & Databases Ltd
HSE OSD
G Thomson
Completed

Abstract:
The final report from Project 3626 SPEDOHFI (Safety and Performance Enhancement in Drilling
Operations) was prepared in 1998 on behalf of HSE and a number of other companies involved in the
JIP. However, the complete report was some 300 pages long and unsuitable for the HSE website.
Therefore, this follow-on project, P3950 was undertaken to edit the project report into a form that can
be made available on the website and permit the dissemination of the report findings to a wider
audience.
Project 3626 had four main aims:
• Applying human factor techniques to the assessment of behaviours, robustness of working practices
and perceptions of safety.
• Identifying root causes of potential problems.
• Setting a baseline of human performance in the oil and gas industry by which all future progress
could be judged.
• Deriving a set of short-term and long-term strategic activities that would ensure improvements in
human factors.
Further details of the work undertaken are given under the entry for Project 3626.

Information sources:
Associated Projects:
Project 3626: Safety and Performance Enhancement in Drilling Operations

Human Factors Categorisation: I2: Capacities
I4: Attitudes
I6: Health
O7: Health and Safety Culture
This study aims to evaluate the impact of health promotion programmes and the mechanisms
through which they exert their effects.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 07.01.2002:

3951
The Role of Health Promotion and Surveillance in the
Safety and Well-being of Oil Industry Employees
University of Aberdeen
HSE OSD
R Gardner
Ongoing

Abstract:
Health promotion programmes have been extensively used in the USA as a means of promoting
employee health and thereby reducing corporate health care costs. The work has also documented other
beneficial spin-off effects such as reduced absenteeism, fewer accidents and greater employee loyalty and
commitment.
There has been very little research conducted on the impact of health promotion programmes on the
well-being of offshore workers. The small amount of research that has been undertaken included an
OSD sponsored study to compare the health and safety performance of 13 offshore installations on a
range of performance indicators including 'Health Surveillance and Promotion'. The results indicated
that Health Promotion and Surveillance were significantly associated with lower lost time injury rates.
However, the mechanism by which health promotions may have an effect on safety performance is not
clear and hence there is a need to conduct further research to corroborate the findings and to understand
the mechanism behind the effects.
The objective of P3951 is to investigate the relationships, if any, between health promotion/surveillance
and improved health and safety performance. The specific questions to be answered are:
• Is enhanced health and fitness associated with a perceived increase in ability to cope both physically
and psychologically with the offshore working environment?
• Are increased investments in health promotion and surveillance indicative of higher levels of
management commitment to safety and a culture of care and concern?
The offshore industry is currently very interested in how managers can show their commitment to
health and safety and the results from this study may show how this can be achieved. It may also indicate
what types of programmes are most effective for the offshore workforce.
This project is ongoing and is due to end in July 2004. A literature review has been completed and draft
questionnaires developed for comment. Companies have been recruited into the research programme.
In the initial survey, workers on approximately 50 installations across the UKCS will be asked about
their own health and lifestyle choices, health surveillance on their installation, attitudes towards health
promotion schemes and what factors in the offshore workplace they see as affecting their health. Health
climate, safety climate, and social support in the offshore setting will also be measured. In addition,
health and safety officers and/or medics will be surveyed to gain an objective view of health provision.
This initial phase of research is scheduled to take place during May-September 2002. Following analyses

and feedback, a second phase of study will take place during 2003 to provide a longitudinal perspective
and determine whether changes and improvements in health management have taken place in the
interim period.

Information sources:
Associated Projects:
Project 2943: Diet, Health and the Offshore Worker
Project 3661: Factoring the human into safety

Human Factors Categorisation:

J3: Work Pressures
I2: Capacities
I6: Health
O2: Work Patterns

The results of this study will provide further information on the effects of offshore shiftwork on
personnel.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.02.2002:

3958
Fatigue, Health and Injury Among Merchant Seafarers,
Shorebase Maintenance Staffworkers on Offshore
Installations, Phase 2
University of Cardiff
JIP (approx 20% HSE OSD funding)
R W Miles
Ongoing

Abstract:
The Maritime and Coastguard Agency (MCA) has for some time been concerned about the sleepiness
and fatigue in vessel bridge crew due to long working hours and unsatisfactory shifts. The MCA is
funding a programme of work with the Seafarers International Research Centre (SIRC) at Cardiff
University. This work is assessing hours, performance, and duty types amongst other things, on a range
of merchant vessel types and routes. While most of the programme is of only peripheral interest to
HSE, the SIRC has obtained access agreement to a number of vessels which fall within HSE's sphere of
interest. Examples are: offshore supply vessels; dive support vessels and FPSO shuttle tankers. Therefore
HSE is co-funding those sections of the programme.
Project 3958 follows on from P3839. Its objectives are:
• To provide a comparison group working fast rotation shifts in an offshore environment.
• To investigate the interfaces between marine and offshore working schedules.
• To harmonise research approaches between the HSE and the MCA.
The programme has two elements, a questionnaire survey and workplace studies, the two elements
running simultaneously.
The installation and facilities studies are:
• Fast ferries: Maintenance crews in Fishguard and Holyhead. Inclusion of appropriate personnel for
a two week period.
• Semi-submersibles: Two semi-submersibles operating in the North Sea. Sample of personnel for
one tour.
The shipboard studies are:
• Fast Ferries: A single 1 week tour centred on bridge officers and operational and catering personnel
with core safety duties.
• Conventional ferries: Tours centred on bridge and engineer officers and other personnel from the
deck and catering ratings complement who have core safety duties.
• Freight ro-ro: Two weeks’ study centred on bridge and engineer officers and appropriate ratings.
• Near-sea tankers: Two weeks’ study centred on bridge and engineer officers, deck ratings and
cook.
• Long-haul bulker: One ship trading into the UK from Australia. Participation in three weeks of a
round voyage cycle that includes UK port turnaround, centred on a sample of officers and ratings.

This ship will provide a comparator for ships operating in near and short-sea trades and provide a
lead in to a final phase 3 of the programme.
This project is currently ongoing and aims to provide advice on:
• Incidence and effect of fatigue in terms of specific ship types and voyage cycles.
• Optimal shift patterns and duty tours to minimise fatigue.
• Identification of at risk individuals and of factors which affect fatigue/ quality of rest.
• Significance of patterns of work and rest, and patterns of health and injury, in terms of seeking to
improve health and safety of seafarers on board ship.
• Suggested ameliorative/preventative procedures for minimising the effects of fatigue.
• Appropriate guidance for seafarers on fatigue avoidance.

Information sources:
•

A copy of the Phase 1 report is available on the MCA website at
http://www.mcga.gov.uk/publications/research/RP461.pdf

Associated Projects:
Project 3839:Fatigue offshore: A comparison of short sea shipping and the offshore oil industry
Project 3822: Physiological and psychological markers for adjustment to shiftwork
Project 3721: Remote testing offshore: Pilot study
Project 3729: Adaptation to night work offshore: Pilot study
Project 3946: Psychological Markers for Adjustment to Shiftwork Offshore
Project 3947: Physiological Markers for Adjustment to Shiftwork Offshore

Human Factors Categorisation:

J3: Work Pressures
J4: Displays and Controls
J5: Work Environment
I2: Capacities
I6: Health
O11: Learning from Experience

This study aims to provide tools and methods to encourage the involvement of all staff in the
identification of ergonomic problems and solutions in their local workplace. This work will
produce an easy to use source to enable and empower members of the offshore workforce to
participate in and contribute to work place ergonomic risk assessments and improvements.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 03.09.2001:

3960
Identifying and Eliminating Ergonomics Risks Offshore:
A Resource Pack for Safety Personnel
Hu-Tech Associates Ltd
HSE OSD
R W Miles
Ongoing

Abstract:
The majority of personal injuries in the offshore environment are caused by relatively "minor" accidents
or incidents such as slips, trips and falls and manual handling. Poor ergonomics in the design of
equipment, the working environment and job design can contribute to these injuries through fatigue,
human error and high workloads. Many such injuries could be prevented by simple ergonomic
interventions in the workplace which can be identified and implemented at the local level. Basic
examples include the colour coding of equipment parts to aid usability and safety, and the organisation
of tasks to take account of personal performance limitations to reduce fatigue.
There is a need to encourage offshore Operators to improve the ergonomics of the offshore working
environment. Project 3960 aims to provide a means to enable direct, practical ergonomic improvements
at the workplace level.
The objective of the study is to develop a resource pack for safety personnel to facilitate the provision of
training, support and supervision in workplace ergonomic improvement. It is intended that the
resource pack will provide training materials and tools to help identify ergonomic risks and to find
simple practical solutions.
The study includes:
• A review of literature from offshore Operators and contractors to identify common ergonomics /
human factors issues and risks in the offshore environment.
• Identification of examples of straightforward workplace solutions already implemented, noting any
perceived or measured effects on safety or usability.
• Identification of further potential ergonomic solutions from offshore visits and interviews.
• Determining the appropriate format and content for the resource pack by consultation with end
users, e.g. safety representatives, supervisors, managers.
• Preparation and pilot testing of a prototype resource pack, on a sample of end users.
• Production of the final training resource pack.
The resource pack is likely to include training guidance notes, audiovisual aids, information sheets,
workplace checklists, ‘suggestions’ proformas, a video and posters. Guidance will be included on

methods to:
• identify ergonomic hazards and risks in the offshore environment
• elicit suggestions for workplace improvement
• evaluate the potential effectiveness of suggestions in terms of safety and usability improvement and
cost-effectiveness.

Information sources:
Associated Projects:

Human Factors Categorisation:

J1: Task
O9: Health and Safety Management Systems

This project is a pilot study of a recently completed project (P3541) allowing refinements to be
made and provide a case study for demonstrating the benefits of the previous study.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.09.2002:

3963
Human Factors Assessment of Safety Critical Tasks
Det Norske Veritas (Aberdeen)
JIP (30% HSE OSD funding)
I Brearley
Completed

Abstract:
A previous project (P3541) defined a methodology for safety critical ranking of offshore tasks and
identifying human errors and associated control measures. The offshore industry has not quickly
adopted this methodology (or any other) to evaluate human factors in major accidents. In fact the
methodology developed under P3541 had not been evaluated on a live offshore project. As such the
safety case demonstration of ALARP has not been as robust as could be possible as currently there is no
human factor evaluation in the safety case.
A reason cited for the lack of human factor evaluation within the safety case is the industry's perception
of limited or no benefits from such an evaluation. It was considered that, if a duty holder would agree to
undertaking such a human factor evaluation in conjunction with the contractor, review of the
methodology could be made and disseminated to industry highlighting benefits or improvement
required. (This work would be in addition to the duty holder's requirement to just undertake an
evaluation.)
Thus the objective of Project 3963 was to show that the methodology from P3541 (reported in OTO
1999 092) for systematically evaluating the role of human error in major accidents adds value in terms of
improved safety and more efficient business processes.
Project 3963 evaluated the Task Criticality Screening Tool (presented in OTO 1999 092) by
conducting an assessment of the safety critical tasks for Kerr McGee (UK) Ltd’s Leadon development.
The evaluation considered:
• The usability of the methodology
• The benefits of its use
• Typical costs to implement
• Deviations on modifications to the methodology
• Opportunities for further development
The tool proved particularly powerful for systematically linking tasks to major accident events. Other
benefits from its application included:
• Prioritisation of tasks to make more effective use of time and resources
• Systematic identification of high potential human error
• Direct linkage of risk reduction measures to major accident hazards
• Facilitation of communication between design engineers and operations personnel
• Support to the decision making process for final design
• Verification that measures taken to address human factors were effective with respect to major
accident hazards.

Although the evaluation identified some areas of weakness in the existing methodology, its general
finding was that the tool has many applications for both offshore and onshore installations. The
approach has sufficient flexibility to enable development of Task Criticality Screening Tools for
application in a number of areas, through the definition of diagnostic questions to suit the situation,
including maintenance activities, safety critical roles and occupational health and safety. Adapting the
methodology should also assist duty holders in making the offshore safety case demonstration of ALARP
more robust with the inclusion of a human factors evaluation.
The report is due to be published in the RR report series as RR033.

Information sources:
•
•
•

OTO 1999 092: Human Factors Assessment of Safety Critical Tasks (from Project 3541)
RR033: Human Factors Assessment of Safety Critical Tasks (to be published)
Offshore Research Focus No 137, September 2002, page 6.

Associated Projects:
Project 3541: Hazard Identification, Human Factors and Risk Evaluation

Human Factors Categorisation: J5: Work Environment
I6: Health
The offshore industry has had variable success at controlling noise risks, particularly at source.
Data on what is reasonably practicable will assist HSE in highlighting problems to duty holders
and showing them where action is required.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 07.01.2002:

3968
Offshore Noise Benchmarking
Acoustic Technology Limited
HSE OSD
Damian Stear
Ongoing

Abstract:
A large quantity of noise data has been collected by the contractor when performing assessments for duty
holders in the offshore oil and gas industry as part of the duty holders’ duties under the Noise at Work
Regulations (1989).
Analysis of the data will allow HSE to identify the range of noise exposures relating to particular types of
installations and processes, ranging from high through to low exposures depending on the actions and
success of the duty holder.
By presenting this information in a graphical format, inspectors will be able to show a duty holder where
he lies in relation to other operators in similar circumstances. Where exposures are high in relation to
other duty holders, inspectors can use this as a tool to convince duty holders that it may be reasonably
practicable to do more to reduce noise exposures, particularly at source.
Thus the objectives of Project 3968 are to analyse collected noise data to:
• Provide benchmark values
• Provide guidance for inspectors on what are reasonably practicable targets for control of noise

in different situations offshore
The programme of work involves:
• Subdividing data into major sources, eg Fixed installations, FPSOs, Mobile drilling rigs
• Defining major noise areas/trades for each type of installation and extracting data
• Statistical analysis of data
• Production of a pocket guide
A draft guide has been produced, and subjected to a field trial on two offshore inspections. A final draft
will be circulated to offshore inspectors for their personal use on inspections. The effectiveness of the
tool and industry feedback received will influence HSE’s further development of the guide.

Information sources:
Associated Projects:

Human Factors Categorisation:

J1: Task
J5: Work Environment
I2: Capacities
I5: Risk Perception
I6: Health

This study is aiming to measure the actual effects of nitrogen narcosis on divers and compare
them with the perceived effects.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.08.2002:

3977
The Relationship between Depth, Cognitive Function and
Metacognitive Awareness
Diving Diseases Research Centre
JIP (50% HSE OSD funding)
D Tee
Ongoing

Abstract:
Nitrogen narcosis is a well-known phenomenon to divers but it is rather ill defined and variable
between divers, according to diver perception of the problem. Therefore, Project 3977 is being
undertaken to enable the actual impairment due to nitrogen narcosis to be measured and correlated with
the perception of divers of the effect.
This project is due to be completed in 2003.

Information sources:

Associated Projects:
Project 3788: Cognitive Performance in Underwater Environments.

Human Factors Categorisation: J5: Work Environment
I2: Capacities
This project aims to increase the knowledge of emergency breathing systems, so that risks can
be adequately assessed, and produce a draft performance specification.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 22.01.2002:

3978
Preliminary Study of Emergency Breathing Systems
Civil Aviation Authority
JIP (50% HSE OSD funding)
R W Miles
Reporting

Abstract:
Recent research has shown a disparity between the time required to make a successful escape from a
capsized helicopter and the time available for escape. The Civil Aviation Authority (CAA) therefore
considered it appropriate to review the issue and investigate potential remedies.
The research aims to establish the benefits and risks associated with the carriage and use of emergency
breathing systems (EBS) and subsequently develop a draft technical specification for such equipment. It
is understood that none of the devices carry a CE mark which would demonstrate that they have been
assessed against the basic health and safety requirements of the Personal Protective Equipment (PPE)
Directive (Directive 89/686/EEC). The PPE 'USE' Directive (89/656/EEC) states that, under the
employer's obligations, "all personal protective equipment" be appropriate for the risks involved,
"without leading to increased risk". Greater knowledge of the equipment is needed to allow these risks
to be adequately assessed.
Project 3978 aims to address the following objectives relating to emergency breathing systems:
• Establish the extent of knowledge and testing performed on various forms of EBS.
• Review the issues and concerns that exist in the context of current knowledge, highlighting any
areas requiring further research.
• Draft an objective performance specification.
The study included a literature search of existing published work and a meeting with both civilian and
military operators of EBS to determine the background and rationale behind the selection of their own
EBS equipment. In addition, manufacturers were contacted to obtain any independent research reports
relating to products. The results were analysed, applying the knowledge gained to the implementation
and use of EBS in civilian helicopter operations. The analysis included:
• Potential benefits of use
• Potential adverse effects on escape
• Required performance and operational envelope
• Ease of use, and potential for misuse
• Compatibility with other equipment, ergonomic issues
• Potential effects of anxiety on performance
• Potential injury and medical risk.
• Training, maintenance, servicing and labelling requirements
The report is expected to be published as a CAA paper.

Information sources:
•

CAA Paper (to be published).

Associated Projects:

Human Factors Categorisation:

I1: Competence
I2: Capacities
I3: Personality
I4: Attitudes
O4: Leadership
O6: Roles and Responsibilities
O9: Health and Safety Management Systems
O11: Learning from Experience

This project aims to develop a unified theoretical and empirical model of leadership factors that
influence organisational safety outcomes.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 04.01.2002:

3980
Review of the Role of Managerial Leadership on
Organisational Safety Outcomes
University of Aberdeen
JIP (approx 87% HSE OSD funding)
R W Miles
Ongoing

Abstract:
In recent years there has been a widespread recognition of the contribution of managerial leadership to
organisational safety. This has led to an upsurge in empirical research exploring the role of leaders in
safety. However, it has proved difficult to synthesise the literature into a coherent model of the safetyleadership phenomenon, and so it is still unclear exactly how these two goals interrelate.
The objective of Project 3980 is to develop a unified theoretical and empirical model of leadership
factors at corporate, site management and supervisory levels, which influence organisational safety
outcomes. The project is funded by HSE, the Step Change OIM network and OLF (the Norwegian Oil
Industry Association).
The programme of work is being carried out in two phases. The first phase is a review of the literature
on empirical research relating to the role of managerial leadership in workplace safety, to allow
extraction of the key demonstrated leadership factors associated with safety outcomes.
The findings from the review will feed into the second phase of the project, which centres on a survey
of Offshore Installation Managers (OIMs) operating within the UKCS and Norway.
The project will enable HSE to involve a significant number of OIMs in a safety-related project and will
also inform HSE’s thinking and approaches to safety leadership in the UK oil and gas sector.

Information sources:
Associated Projects:

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisation

This project should result in a set of papers on a range of human factors topics that will
subsequently be published on the internet.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 04.01.2002:

3982
Human Factors in Offshore Operations
RRS Engineering
JIP (50% HSE OSD funding)
R W Miles
Ongoing

Abstract:
Four years have passed since the 1st International Workshop on Human Factors in Offshore Operations
was held in New Orleans, Louisiana. This workshop brought together three human and organizational
factor disciplines as applied to the life cycle of offshore operations, i.e. engineering and ergonomics,
process safety and behavioural science.
The lessons learned included that there is a time and place to utilize each discipline to lower risk, and
improve safety and behavioural performance, as well as business results in both new and existing
structures. Much more work would be required if members of the offshore community were to
effectively integrate human and organisational factor disciplines into their facility design, construction,
operation and management programmes.
The workshop's output clearly demonstrated the importance of human factors issues to both industry
and government. A solid foundation was formed to springboard advances in human factors into the new
millennium. These advances include application of human factors into the life cycle of an offshore
facility, including design, fabrication and installation, field operations, management systems, standards
and regulations and science and application.
The objective of Project 3982 is to improve safety, behaviour, quality, and reliability during the design,
construction, decommissioning, and operation of offshore facilities by bringing key practitioners
together. A number of contributors prepared draft papers on topics that were discussed at the “2nd
International Workshop on Human Factors in Offshore Operations” (8 – 10 April 2002, Houston) and
further developed to produce a set of white papers.
The workshop identified practical applications of the science and technology of human and
organisational factor disciplines to reduce the likelihood of offshore incidents, on-the-job injuries,
accidents related to design aspects and environmental hazards.
The outcome of the project will be a set of white papers on a range of human factors topics:
• Improving Incident Investigation through Inclusion of Human Factors
• Effectively Including Human Factors in the Design of New Facilities
• Application of Human Factors in Reducing Human Error in Existing Offshore Facilities
• Solving Human Factor Issues as Applied to the Workforce
• Effective Integration of Human Factors into HSE Management Systems
• Effective Application of Behavioural Based Processes in Offshore Operations
The Human Factors workshop proceedings are expected to be available to order on compact disk (CD)
from the workshop website (see information sources) in September/October 2002.

Information sources:
Workshop website http://www.hfw2002.com

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I6: Health
O11: Learning from Experience

This project is part of an HSE initiative to reduce the number of slips, trips and falls from height
offshore. The output included the development of a methodology which Inspection
Management Teams (IMTs) can apply during inspections.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 11.12.2001:

3983
Development of a Methodology for the Assessment of
Human Factors Issues Relative to Trips, Slips and Fall
Accidents in the Offshore Industries
Health, Safety & Engineering Consultants Ltd
HSE OSD
B Ogden
Ongoing

Abstract:
As part of OSD's initiative to reduce the number of slips trips and falls (STFs) from height offshore by
15% over the period 2001 to 2004, a project was undertaken by Bomel Consultants with the objectives
of trying to understand the root causes for STFs and developing an inspection strategy for use by OSD.
The main product from the original project was guidance for use by Inspection Management Teams
(IMTs) during offshore inspections and in theme reviews of duty holders’ safety management systems.
Because of current limited IMT resources, it was decided to consider development of additional
guidance which would be directed at self assessment by the workforce. This additional guidance would
complement the guidance developed by Bomel and allow IMTs to support OSD's STFs initiative by
being able to select the approach taken during inspections according to the resource available.
The principal objective of Project 3983 is to develop a methodology which IMTs can apply during their
inspections to assess the human factors issues related to slips trips and falls from height. The methodology
should utilise a paper-based questionnaire designed for completion by duty holders’ staff during
inspections.
The output from the questionnaire should be useable directly with offshore management to seek
improvements on installations. It is also intended that the findings from the questionnaire should be
gathered centrally by HSE, using the Orion database, to determine if there are cross company or cross
industry findings which are worth pursuing. (ORION is the HSE database on accidents and incidents
related to oil and gas activities on the UKCS. It also includes information on inspections, investigations,
prosecutions, and the registration and location details of offshore installations.)
The programme of work includes:
• A literature review
• Drafting questionnaires, based on HSEC's experience of causes of STF accidents
• An initial trial
• Development of a training plan, to enable training of a team of field inspectors in use of the
methodology.
• Seminar delivery - seminars to be held in Bootle, Norwich and Aberdeen for field inspectors and in
Norwich and Aberdeen for industry representatives.

Information sources:
•

OTO 2002 001: Slips, trips and falls from height offshore

•
•

OTO 2002 002: Support information for slips, trips and falls from height offshore
Offshore Research Focus No 136, June 2002, page 4

Associated Projects:

Human Factors Categorisation:

O11: Learning from Experience

This project aims to investigate the risks to safety and reliability of using commercially available software
in offshore maintenance activities.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.09.2002:

3988
Safety Implications for Offshore Maintenance of Using
Proprietary Management/Scheduling Software
National Engineering Laboratory
HSE OSD
O Kieran
Ongoing

Abstract:
This project deals with issues relating to the growing use of commercially available software
adapted/applied to assist in the management of maintenance activities on offshore production
installations. HSE have become aware of potential failings and reliability-related problems regarding the
use of software, and of certain industry-based concerns regarding the automation of maintenance
scheduling processes.
The primary objective of the study is to establish the types and extent of potential and actual failures
arising from the use of the software and other problems associated with the software.
To investigate failure and reliability related concerns in collaboration with the offshore industry, the
project will:
• review the types of commercially available packages currently in use
• gather evidence from offshore industries, as lessons learned from them could be applicable onshore
• seek the views of trade organisations and professional bodies
It was intended that the initial discussions would be supplemented with a small number of case studies
with key companies in the offshore industry.
The results of the study will be promulgated to industry through HSE and key initiatives (e.g. STEP)
and trade associations (e.g. UKOOA, OCA). The benefits to the industry will be the adoption of best
practice guidelines and possible future standards to improve safe working in the maintenance area
without compromising competitive advantage.
A brief has been prepared for telephone discussion with parties from all sectors of interest including
operators, contractors, support companies and trade organisations. This has been followed with visits to
4 major operators, and follow-up visits to two of these are planned.
Currently the results are rather tentative. However, the preliminary results suggest that in general terms
there is a range of software being used, although there is a noticeable trend towards SAP. Usually
though, this is to tie in with a corporate strategy to have a single product for all business applications,
rather than SAP being an excellent tool for maintenance activities. The way of working in all
companies is driven by safety regulations, but within that framework there are different operational
methods. Companies in general were reluctant to admit to any specific problems as a result of using the
software but it is intended to investigate this issue in more detail.

Information sources:
Associated Projects:

Human Factors Categorisation:

O9: Health and Safety Management Systems
O11: Learning from Experience

This follow-up study validated the provisional framework for assessing human factor capability, that was
produced under P3914.

Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 30.06.2002:

3989
Validation of the Human Factors Capability Model
Nickleby HFE Ltd
90% HSE OSD funding
R W Miles
Completed

Abstract:
Project 3914 produced a potential means of assessing how capable and mature companies in the offshore
industry are in managing the human contribution to safety throughout the procurement and
development of offshore platforms and systems. The provisional framework developed under P3914 has
been published as OTO 2002 016 (see Information Sources). It is intended that the framework will be
used in the following ways:
• As guidance to HSE inspectors
• To allow operating companies to assess themselves
• To allow operating companies to assess their suppliers and contractors
This follow on project, P3989 was intended to validate the provisional Human Factors Capability
Framework produced under P3914.
The objectives of P3989 were to:
• validate the various elements of the provisional framework
• evaluate the practicality and potential usefulness of the framework by applying it to exemplar
projects from across the offshore industry
• to assess what changes would be needed to make the framework applicable to other industries, in
particular the railway industry
• to produce supporting material and guidance to assist in using the framework
The validation study has recently been completed. Substantial input was obtained from offshore
companies, including participation in a review of existing design practice in the industry and input to a
series of case studies. The report [“Validation of Human Factors Capability Model (to be published)]
includes a simple method for scoring an organisation’s capability in human factors against ‘good’ and
‘best’ practice.

Information sources:
•
•
•

OTO 2002 016: Framework for Assessing Human Factor Capability (published under P3914).
Validation of the Human Factors Capability Model (to be published)
Offshore Research Focus No 136, June 2002, page 3

Associated Projects:
Project 3914: Human Factors Capability Assessment

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisational

This project includes the development of Human Factors guidance that will assist in the
selection of the most appropriate maintenance strategies.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 10.09.2002:

3998
Human Factors Guidance for Selecting Appropriate
Maintenance Strategies in the Offshore Oil and Gas
Industries
Amey Vectra Ltd
HSE OSD
R W Miles
Ongoing

Abstract:
The maturity of the offshore industry and an ageing workforce are, in part, driving change towards
downsizing and multi-skilling. The consequent necessity for flexibility and the increasing move towards
contractorisation have raised issues on how best to deliver a wide range of organisational needs,
including those of maintenance. Campaign maintenance is just one of a number of alternative strategies
which hold the potential to provide both effective and efficient delivery of the offshore maintenance
capability.
The objectives of P3998 are:
• to identify methods utilised by operating companies/ contract companies to organise their
maintenance activities and ensure competency/quality of work;
• highlight instances of both good and bad practice in the control of potential risks resulting from
current maintenance activities;
• to identify potential future maintenance strategies that are applicable to offshore industries and
highlight potential risks that may arise from their implementation;
• develop guidance that will aid the selection of the most appropriate maintenance strategies and
highlight the necessary control measures required to ensure safety;
• interface the guidance in the HSE Human Factors intranet site that is available for use by HSE
inspectors.
The original intention had been to consider maintenance strategies simply in relation to location,
operations, personnel and equipment. However, in the light of changes to the overall structure of the
offshore industry, it was felt there was more potential benefit to be gained from looking at these four
elements from the perspective of the Safety Case/ Verification Scheme (as appropriate).
Initial interviews have revealed that there is a definite move to having a structure which tracks the
development through to delivery of the maintenance strategy via the Verification Scheme. However,
evidence of a ‘smooth trail’ has yet to be qualified. A second set of interviews are set for the end of
September/ early October 2002.
Requests have also been made for a selection of recent (i.e. during last 5 years) incidents specific to
maintenance offshore. Details obtained are currently being assessed for identifiable human factor
elements. The findings from both the interviews and the incident reports will then be used to develop a
matrix/framework and thus the structure for the Guidance.

Information sources:

Associated Projects:

Human Factors Categorisation:

I4: Attitudes
O10: Communication
O11: Learning from Experience

This project is developing a report on the mutual misconceptions of designers and operators to
enable the information to be disseminated to the offshore industry.
Project Number:
Project Title:
Contractor:
Sponsors:
OSD contact:
Status at 01.01.2002:

4014
Mutual Misconceptions of Designers and Operators
University of Bath
HSE OSD
R W Miles
Ongoing

Abstract:
An analysis of both the immediate and latent causes of major accidents revealed the central role played
by misconceptions. These are, principally designers’ misconceptions about the intentions of operators or
maintenance staff, and operators’ misconceptions about the intentions of designers. Work has recently
been completed to investigate the nature of these misconceptions, and find ways of influencing both
design and operating processes to reduce these misconceptions. The study analysed approximately 100
accident reports and built a computer-based workbook for both design and operating organisations.
This workbook was intended to help structure the users’ examination of their assumptions about others.
The work was evaluated with 23 firms in various industries and presented to HSE inspectors. As a result,
it was decided to undertake Project 4014 to enable a report to be developed so that the work could be
disseminated to the offshore industry.
The objective of Project 4014 is to develop a report on the mutual misconceptions study. This will
incorporate:
• A classification of the misconceptions that designers have about operators, and operators have about
designers.
• Descriptions of the incidents and accidents from which these misconceptions have been taken.
• A basic model to help both designers and operators think about such misconceptions generally.
• A checklist to help both designers and operators work through the process of testing their
assumptions and examining whether they are vulnerable to the same kinds of flaw that were seen in
the study.
• A description of the study, with further reading and contact details.

Information sources:

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I6: Health
O11: Learning from Experience

This study reviewed the level of understanding of the effects of noise exposure under hyperbaric
conditions on the hearing of commercial divers.
Project Number:
Report Title:
Contractor:

Technical Support Task T053
Noise Exposure Under Hyperbaric Conditions
MaTSU

Abstract:
Objective evidence existed that divers demonstrate a hearing deficit greater than would be expected
from ageing effects alone. Deafness in divers may be caused by a number of factors other than exposure
to excessive noise levels e.g. barotraumas, ear infection etc. This review concentrated on the concern
that exposure of commercial divers to noise while at work may cause a hearing deficit. The aim of the
review was to concentrate on the knowledge already available and hence identify the research that was
still required to enable risk criteria to be developed relating to hearing loss in divers due to noise
exposure at work.
The review found that sound levels recorded both underwater and in diving chambers often exceeded
those allowable for workers onshore. However, the sound perceived by the diver is modified both in
amplitude and in frequency when he is either underwater or in pressurised chambers. Broadly, the
effect of this modification is to attenuate the sound and thus offer some protection from high noise
levels. The degree of attenuation varies with the frequency of the sound. However, it is possible under
specific conditions associated with gas density for the sensitivity to particular frequencies to be amplified
above that for normal atmospheric air.
The levels of sound observed from some underwater tools were of concern, even after allowing for
significant de-sensitisation of the divers’ hearing. At the time of this study it was not possible to describe
risk criteria for hearing damage due to noise exposure associated with diving.
The review identified a need for further research in defining the sensitivity of the ear in hyperbaric
conditions and defining typical noise spectra for diving operations.

Information sources:
•

OTO 1995 009: Noise Exposure Under Hyperbaric Conditions

Associated Projects:

Human Factors Categorisation:

I2: Capacities
I6: Health
O11: Learning from Experience

This study reviewed existing literature with a view to estimating realistic survival times for
people immersed in the North Sea.
Project Number:
Report Title:
Contractor:

Technical Support Task T112
Review of Probable Survival Times for Immersion in the
North Sea
MaTSU

Abstract:
The objective of this study was to provide industry with realistic survival times for offshore personnel
immersed in the North Sea in a variety of circumstances as an input to necessary performance criteria for
rescue capabilities.
A search of the open literature and HSE reports was conducted to identify and obtain relevant
documents from past research and from relevant incidents. Where appropriate, the Medline and NASA
computerised research reference databases were accessed using various combinations of keywords
encompassing in-water survival, buoyancy, thermal insulation, clothing, temperature, drowning and
hypothermia.
A comprehensive review of the literature encompassed thermal physiology, incident data and survival
equipment trials. The conclusions included:
• For a group of uninjured survivors immersed in the North Sea in typical winter conditions and
wearing twin-lobe jackets and membrane immersion suits, the first individuals will probably begin
to succumb within a time range defined by the first few minutes of immersion to half an hour later.
• The provision of readily sealed insulated suits is likely to significantly extend probable survival times
in winter, provided these suits do not hinder escape to the sea.
• A key factor in an individual’s ability to survive is the provision of effective buoyancy.
• Data pertinent to predicting survival times can be found in a range of studies, but no single study
appears to take account of all of the potential factors affecting survival.
• It is unrealistic to assume that predictions of survival times can be regarded as precise and accurate.
At best, they provide an indication of the likely timescale within which the first individuals will
begin to succumb to the prevailing conditions.
• Individuals in the water will become more scattered as immersion time increases which will make
location difficult and increase the risk to the individual. Therefore, even in favourable conditions,
where it is predicted that the individual is capable of survival for a prolonged period, the search and
recovery procedures should be designed to locate and rescue immersed persons within
approximately three hours.

Information sources:
•

OTO 1995 038: Review of Probable Survival Times for Immersion in the North Sea

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I2: Capacities
I6: Health
O11: Learning from Experience

This project aimed to identify a relevant model from other areas of research which could be
used to predict long-term health deficits as a consequence of exposure to emboli within the
central nervous system.
Project Number:
Report Title:
Contractor:

Technical Support Task 1330
A Review of Cerebral Damage as a Consequence of
Exposure to Emboli
MaTSU

Abstract:
Previous studies had identified sub-clinical symptoms of central nervous system (CNS) damage in divers
and it was believed that microemboli that are present during asymptomatic decompressions (‘silent’
bubbles) may be a causal factor in CNS deficits in divers. The sub-clinical symptoms identified include
abnormal neurophysiological responses compared to age-matched subjects. However, the significance of
these findings for the long-term health of the diver was unclear. This study was undertaken to search
the literature to determine whether models from other areas of research might provide information
relevant to OSD’s concerns about the potential long-term health implications of sub-clinical symptoms
caused by microemboli.
The initial objectives of the study were to determine whether research in the field of aerospace medicine
had identified any CNS deficits in aviators or astronauts, similar to those identified in divers, and to
determine their potential for significant long-term health effects. However, the literature search did not
identify any work on the potential long-term health effects of exposure to ‘silent’ bubbles during high
altitude flights. Therefore, the study was extended to consider other potential models.
Cardiac surgery was identified as having possible similarities with diving, based on the fact that gaseous
and other emboli are introduced into the arterial circulation of the patient during cardiac surgery. The
literature confirmed that emboli have been identified in the CNS and cardiovascular circulation.
Neuropsychometric studies of cardiac patients before and after surgery have confirmed that some
patients demonstrate an increased level of intellectual, cognitive and behavioural dysfunction after
surgery. These consist of loss of memory, lapses of concentration, and impairment in cognitive tests. It
is believed that such deficits are caused by damage to the CNS and there is strong evidence to
demonstrate the proposed link between emboli during surgery and post-operative neuropsychological
deterioration.
The study concluded that the mechanism of damage in cardiac patients appears in many respects to be
similar to that in divers, and the subsequent CNS deficits may be comparable in terms of presentation
and degree of deficit. However, while cardiac surgery may be a reasonable model for emboli in diving,
there are insufficient data on long-term follow-up studies e.g. ten or twenty years after the original
insult, to be able to use the model to predict the long-term quality of life for divers. Nevertheless, the
findings supported OSD’s concern about the potential of asymptomatic ‘silent’ bubbles to cause
subsequent CNS damage. The findings strongly supported the view that the CNS deficits seen in divers
are primarily due to the presence of emboli in the arterial circulation. The findings confirmed the
direction of OSD diving research strategy, namely to endeavour to reduce levels of gas during a
decompression and to investigate the prevalence of CNS deficits in divers.

Information sources:
•

OTO 97 069: A Review of Cerebral Damage as a Consequence of Exposure to Emboli

Associated Projects:

Human Factors Categorisation:

I6: Health
O11: Learning from Experience

This study investigated the feasibility of collecting information from medics’ consultation
records that is useful for analysis purposes.
Project Number:
Report Title:
Contractor:

Technical Support Task T1441
Collection and Analysis of Consultation Records Kept by
Offshore Medics – A Pilot Study
MaTSU

Abstract:
Published information and data on work-related ill-health in the offshore oil and gas industry was quite
sparse which meant that the objective information on which to set priorities was limited. However,
there was an under-utilised source of information on the day-to-day health of individuals working
offshore i.e. the records kept by offshore medics. The offshore medics record details of all their
consultations and, since each medic sees typically between 50 and 400 new consultations and return
visits per month, a large data set can quickly accumulate. Many companies made use of this data but, as
far as HSE were aware, there had been no attempt to collate and use it on a sector basis.
The objectives of the pilot study T1441 were:
• To examine the logistics of the collection of data from medics’ consultation records;
• To determine the best information to collect;
• To determine the means by which this data should be collected and collated
The pilot study showed that it is feasible to collect information from medics’ consultation records that is
useful for analysis purposes. However, data collection is not without potential problems. Variation in
completion of forms was found relating to: (a) physical completion; (b) areas where individual
company/installation practices may vary. Problems of type (a) included some hand-written entries
being illegible and data being missing. Examples of type (b) problems included: (i) identical or similar
jobs being classified under different occupations; (ii) an inconsistent approach to classifying workrelated/ non work-related consultations; (iii) inconsistency in definition of causation of illness/injury.
It should be noted that the examples of reporting forms described in this report were current at the time
of the study. A number of companies are known to have introduced new reporting systems since the
data collection phase of the work.

Information sources:
•

OTO 1997 026: Collection and Analysis of Consultation Records Kept by Offshore Medics – A
Pilot Study

Associated Projects:

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisational

This project resulted in the production of the proceedings of an Occupational Health Offshore
conference, held in March 1996.
Project Number:
Report Title:
Contractor:

****
Proceedings of the Occupational Health Offshore
Conference: Aberdeen 26-28 March 1996
MaTSU

Abstract:
This project resulted in the production of the proceedings of the HSE and UKOOA sponsored
conference “Occupational Health Offshore”. The conference was held at the Aberdeen Conference
Centre from 26 to 28 March 1996. Twenty-six papers were presented and over 150 delegates attended.
The conference was designed to appeal to a wide church of occupational health and safety professionals
and managers. The main aim was to stimulate awareness and interest in occupational health offshore, by
giving managers, occupational health specialists, consultants and researchers a platform on which they
could share views, problems, successes, case studies and research findings. There was a wide range of
papers which reflected the diverse interests represented and ranged from research reports to
presentations on company systems and stakeholders’ views.
The presentations included topics such as:
• Health and safety management systems
• Methods of informing the workforce
• Implementation of an occupational health package
• Occupational Health; OSD’s inspection experience
• Noise hazards for the commercial diver
• Personal protective clothing against accidental immersion
• Stress, health and the offshore work environment
• Indoor air quality
• Ergonomics and occupational hygiene in design
• Lifestyle surveys and Lifestyle programmes
• Primary medical care in a saturation chamber
The papers published in these proceedings have not been subject to peer review – although some have
the support of various committees. The proceedings include transcriptions of the question and answer
sessions.

Information sources:
•

OTH 531: Proceedings of the Occupational Health Offshore Conference: Aberdeen 26-28 March
1996.

Associated Projects:
HSE Framework Project P59

Human Factors Categorisation:

J5: Work Environment
I6: Health

This study investigated benzene exposures for typical operations in the offshore industry.
Project Number:
Report Title:
Contractor:

****
Occupational Exposure to Benzene, Toluene, Xylene and
Ethylbenzene during Routine Offshore Oil and Gas
Production Operations
Health and Safety Laboratory

Abstract:
The main objective of the project was to measure full-shift time weighted average personal exposures
to benzene across a representative range of tasks and installations in the offshore industry. This would
enable HSE and UKOOA to establish an overview of benzene exposure for typical operations and to
assess the impact that the lowering of the Maximum Exposure Limit (MEL) (from 5 ppm to 1 ppm)
would have on the offshore industry. Although benzene was of primary interest, the sampling tubes
were also analysed for toluene, xylene and ethylbenzene.
A total of 241 personal airborne exposures of workers were measured at eleven offshore oil and gas
facilities that were a representative cross-section of the offshore industry. Each sample was analysed for
benzene, toluene, xylene and ethylbenzene and eight hour time weighted averages were calculated for
each analyte. Descriptions of the premises, tasks and process were also collected.
The study found that over 91% of the results for benzene (current MEL, 5ppm) were below 0.05ppm.
6.2% were greater than 0.1ppm. The benzene results were analysed by installation, installation type, job
type and shift. Although not statistically significant, analysis of variance of the data suggested that:
• gas and condensate installations had the highest average exposures;
• laboratory and production chemists, plant operators and supervisors had higher average exposures
than mechanical and instrument technicians, and marine crew;
• night shift exposures are higher than day shift exposures
Results for the other three aromatic hydrocarbons of interest were generally low. Only three results for
toluene [Occupational Exposure Standards (OES), 50ppm] were greater than 0.5ppm. Five results for
xylene (OES, 100ppm) were greater than 1ppm, the highest being 2.4ppm. Two of the five results were
from workers who were painting. The highest result for ethylbenzene (OES, 100ppm) was 0.63ppm.

Information sources:
•
•

OTO 1999 088: Occupational Exposure to Benzene, Toluene, Xylene and Ethylbenzene during
Routine Offshore Oil & Gas Production Operations
Offshore Research Focus No 128, May 2000, page 6

Associated Projects:

Human Factors Categorisation:

J5: Work Environment
I6: Health
O9: Health and Safety Management Systems
O11: Learning from Experience

This project has identified the elements that should be included in an offshore installation design
programme to ensure that sufficient attention is given to occupational health.
Project Number:
Report Title:
Contractor:

****
Occupational Health Considerations in the Design and
Construction of Offshore Installations
System Concepts Ltd

Abstract:
This study reviewed how occupational health is considered during the design of offshore installations,
identified opportunities and problems in the current design methods and recommended methods to
improve consideration of occupational health risks during design. It is the result of interviews with
occupational health specialists and engineers with several leading design contractors who explained their
experiences with incorporating occupational health requirements in the design process.
The hazards most commonly associated with the offshore oil and gas industry are related to safety
concerns such as fire, explosion, and loss of structural integrity. Occupational health hazards can be
overlooked. The effects of these hazards such as noise, vibration, hazardous substances, manual
handling, food and water contamination, and radiation exposure, are not immediately apparent, and
their sources can be difficult to trace retrospectively. Nonetheless, occupational health risks represent a
significant problem, and across industry each year many more people become ill as a result of their work
than are killed or injured in industrial accidents.
Although good operating procedures and personal protective equipment can reduce the exposure of
offshore personnel to occupational health hazards, the most effective method is to design and build the
installation to be inherently healthier.
The final report from this study discusses the influences on how occupational health is considered during
the design and construction of an offshore installation and how occupational health considerations are
approached by different organisations.
It includes a series of recommendations to improve the consideration of occupational health during
offshore installation design. The recommendations will, if put into practice, help to address the main
problem areas that were identified. The main problem areas are:
• lack of awareness by designers and project managers of occupational health issues and lack of
effective control systems
• addressing occupational health too late in design
• lack of feedback on occupational health aspects of previous installations
• poor communications between operational and project teams
The study concluded that the following elements are necessary features of an offshore installation design
programme to ensure adequate attention is given to occupational health:
• a commitment to a proactive search for improved occupational health throughout design by the
senior management of design contractor and operator
• awareness of occupational health issues among all the design team, and the education of engineers at
the start of a design project

•
•
•
•
•

accessible information on occupational health specifications, design guidelines and examples of
successful application
use of structured design review procedures and tools to capture potential occupational health related
design defects
early and active involvement of operational personnel in the design process
an expert in occupational health being a core member of the design team
active efforts to gather feedback from previous and similar installations as well as design projects

Information sources:
•

OTO 1998 157: Occupational Health Considerations in the Design and Construction of Offshore
Installations

Associated Projects:
Project 0809: Noise and Vibration Control: Guidance for Designers
Project 3449: Offshore Ergonomics Case Study
Project 3680: Managing Safety in Design
Project 3916: Distributed Cognition Models for Human Factors Failures in Operating and Design
Processses
Project 4014: Mutual Misconceptions of Designers and Operators

Human Factors Categorisation:

All (all aspects): Job, Individual, Organisational

This project produced the proceedings of an HSE sponsored conference on Occupational
Health Offshore, held in March 2001.
Project Number:
Report Title:
Contractor:

HSE Framework Project P59
Proceedings of the Occupational Health Offshore
Conference – Aberdeen 27-29 March 2001
AEA Technology

Abstract:
This project resulted in the production of the proceedings of an HSE sponsored conference,
“Occupational Health Offshore 2001”. The conference was held at the Aberdeen Exhibition and
Conference Centre from 27 to 29 March 2001 and was supported by UKOOA, TUC, IADC, OCA,
IMCA, BROA and WSCA. This event followed the successful Occupational Health Offshore
conference held in 1996. Twenty-nine papers were presented with the papers reflecting diverse areas of
interest:
•
•
•
•
•
•

scene setting – policy, strategy and leadership
the management and implementation of occupational health (including use of data, performance
measures, cost effectiveness, health promotion etc)
occupational health in the offshore design process
practical control of health risks (e.g. noise, radiation, chemicals)
the occupational health and human factors interface (e.g. how attention to human factors can
address health issues such as those related to stress and shift work)
well being and fitness for duty

The range of the speakers was also wide, including representation from offshore operators and
contractors, occupational health practitioners, trade unions, academics, consultants and regulators from
Britain and Norway.
The aim of the conference was to raise the profile of all aspects of occupational health offshore. It
provided an opportunity for everyone - including managers, supervisors, occupational health managers
and practitioners and workforce representatives – to share views, challenges, successes, case studies and
research findings.
The conference was not designed to develop solutions to specific problems or find ways forward on
contentious topics. However, some of the presentations and audience comments do offer such
opportunities. These will be addressed by the HSE and carried forward by various routes (e.g. OIAC,
and Step Change).
The proceedings are a mixture of formal papers and presentations. The published papers have not been
subject to peer review – although some have the support of various committees. The proceedings
include transcriptions of the question and answer sessions.

Information sources:
•

OTO 2001 041: Proceedings of the Occupational Health Offshore Conference – Aberdeen 27-29
March 2001

Associated Projects:
Occupational Health conference: Aberdeen 26-28 March 1996 (see OTH 531)

Appendix A
Glossary
Air SurDO2
ALARP
ATA
Barotrauma
bell-TUP
CAA
CAP 437
CHD
CNS
CRM
DC
DCI
DCS
DDRC
DEn
DERA
DIGIT
DMAC 21
DP Index
DSM
DSM 7/86
EER
EERTAG
Emboli
ERRV
Evoked Potential
FPSO
FRC
HF
HFIT
HMPAO
HMPAO-SPECT

Air diving with surface decompression using oxygen
As Low As Reasonably Practicable
Unit of pressure in absolute atmospheres
Injury due to a differential in pressure
Transfer under pressure in a diving bell
Civil Aviation Authority
Civil Aviation Authority (CAA) CAP 437 Offshore helicopter landing
areas: guidance on standards
Coronary Heart Disease
Central Nervous System
Crew Resource Management
Daughter Craft
Decompression Illness
Decompression Sickness
Diving Diseases Research Centre, Plymouth
Department of Energy
Defence Evaluation and Research Agency
Database for Identification of Generic Installation Types
Diving Medical Advisory Committee Guidance Notice 21
Decompression Penalty Index
Diving Safety Memorandum
Diving Safety Memorandum 7, 1986
Evacuation, Escape and Rescue
Evacuation, Escape and Rescue Technical Advisory Group
Anything that blocks blood flow through the arteries (most commonly
bubbles of gas in divers, but can be clots, fatty deposits etc)
Emergency Response and Rescue Vessel
Electrical signal in the brain due to a stimulus
Floating Production Storage and Offloading Vessel
Fast Rescue Craft
Human Factors
Human Factors Investigation Tool
Scanning technique used to visualise regional cerebral blood flow
Technetium-Hexamethyl Propylene Amine Oximine-Single Photon
Computerised Tomography (A means of producing a cross sectional
image of body tissue or an organ).

HRA
HUET
IR
Ischaemia
JIP

Human Reliability Assessment
Helicopter Underwater Escape Trainer
Infrared
Deficient blood supply
Joint Industry Project (funding shared between a number of parties,
including HSE)
MEL
Maximum Exposure Limit
MGL
Mean Grey Level
MRC
Medical Research Council
NaWR
Noise at Work Regulations
NHC
National Hyperbaric Centre, Aberdeen
NIHL
Noise Induced Hearing Loss
NPD
Norwegian Petroleum Directorate
OBM
Mineral oil-based mud
OES
Occupational Exposure Standards
OIAC
Offshore Industry Advisory Committee
OIM
Offshore Installation Manager
OOC
discharge of oil on cuttings
OPL
Oilfield Publications Limited
POB
Persons on Board
PFO
Patent Foramen Ovale (Hole in the heart between the right and left
upper chambers)
POBM
Pseudo oil based mud
Psychometry
Measurement of the duration and strength of mental processes
QRA
Quantitative Risk Assessment
RET
Role Evaluation Trial
RMV
Respiratory Minute Volume
SBV
Standby Vessel
SCMM
Safety Culture Maturity Model
SEP
Sensory Evoked Potential
SINTEF
Foundation for Scientific and Industrial Research, Trondheim
Somatosensory
Nerves controlling skeletal muscle
SMTs
Self-Managed Teams
SPL
Sound Pressure Level
SSEP
Somatosensory evoked potential (a means of determining the time taken
for a nerve to transmit an electrical signal from part of the body to the
brain following a stimulus)
STEP
Step Change in Safety Initiative
SurDO2
Surface decompression using oxygen
TEMPSC
Totally Enclosed Motor-Propelled Survival Craft
TLCO
Transfer through the lung of carbon monoxide
TLCOsb
Single breath lung diffusing capacity
TR
Temporary Refuge
T(S)R
Temporary (Safe) Refuge
TTS
Temporary Threshold Shifts
TUP
Transfer under pressure
Type 1 manifestations of DCS. Decompression Sickness Type 1. Manifestation =
symptoms/signs.

Type 2 (neurological) manifestations of DCS. Neurological signs of Decompression Sickness
(alias Type 2, or serious).
VOC
Volatile Organic Compound
Vsys
Volume of the lungs and re-breathing bag system using a test method to
measure the transfer factor of carbon monoxide through the lungs
UBA
Underwater Breathing Apparatus
UKCS
United Kingdom Continental Shelf
UKOOA
United Kingdom Offshore Operators’ Association
XD
Xanthine Dehydrogenase
XO
Xanthine Oxidase

