Guidance on managing human and
organisational factors in decommissioning




GUIDANCE ON MANAGING HUMAN AND
ORGANISATIONAL FACTORS IN DECOMMISSIONING

1st edition

March 2010

Published by
ENERGY INSTITUTE, LONDON
The Energy Institute is a professional membership body incorporated by Royal Charter 2003

Registered charity number 1097899



The Energy Institute (El) is the leading chartered professional membership body supporting individuals and organisations across the energy
industry. With a combined membership of over 13 500 individuals and 300 companies in 100 countries, it provides an independent
focal point for the energy community and a powerful voice to engage business and industry, government, academia and the public
internationally.

As a Royal Charter organisation, the El offers professional recognition and sustains personal career development through the accreditation
and delivery of training courses, conferences and publications and networking opportunities. It also runs a highly valued technical work
programme, comprising original independent research and investigations, and the provision of IP technical publications to provide the
international industry with information and guidance on key current and future issues.

The El promotes the safe, environmentally responsible and efficient supply and use of energy in all its forms and applications. In fulfilling
this purpose the El addresses the depth and breadth of energy and the energy system, from upstream and downstream hydrocarbons
and other primary fuels and renewables, to power generation, transmission and distribution to sustainable development, demand side
management and energy efficiency. Offering learning and networking opportunities to support career development, the El provides a
home to all those working in energy, and a scientific and technical reservoir of knowledge for industry.

This publication has been produced as a result of work carried out within the Technical Team of the Energy Institute (El), funded by the El's
Technical Partners. The El's Technical Work Programme provides industry with cost-effective, value-adding knowledge on key current and
future issues affecting those operating in the energy sector, both in the UK and internationally.

For further information, please visit http://www.energyinst.org.uk

The ElI gratefully acknowledges the financial contributions towards the scientific and technical programme
from the following companies

BG Group Maersk Oil North Sea UK Limited

BHP Billiton Limited Murco Petroleum Ltd

BP Exploration Operating Co Ltd Nexen

BP Oil UK Ltd Saudi Aramco

Chevron Shell UK Oil Products Limited
ConocoPhillips Ltd Shell U.K. Exploration and Production Ltd
EDF Energy Statoil (U.K.) Limited

ENI Talisman Energy (UK) Ltd

E. ON UK Total E&P UK plc

ExxonMobil International Ltd Total UK Limited

Kuwait Petroleum International Ltd

Copyright © 2010 by the Energy Institute, London:

The Energy Institute is a professional membership body incorporated by Royal Charter 2003.
Registered charity number 1097899, England

All rights reserved

No part of this book may be reproduced by any means, or transmitted or translated into
a machine language without the written permission of the publisher.

ISBN 978 0 85293 555 2
Published by the Energy Institute

The information contained in this publication is provided as guidance only and while every reasonable care has been taken to ensure
the accuracy of its contents, the Energy Institute cannot accept any responsibility for any action taken, or not taken, on the basis of this
information. The Energy Institute shall not be liable to any person for any loss or damage which may arise from the use of any of the
information contained in any of its publications.

The above disclaimer is not intended to restrict or exclude liability for death or personal injury caused by own negligence.

Further copies can be obtained from Portland Customer Services, Commerce Way, Whitehall Industrial Estate, Colchester CO2 8HP, UK.
Tel: +44 (0) 1206 796 351 email: sales@portland-services.com

Electronic access to El and IP publications is available via our website, www.energyinstpubs.org.uk.

Documents can be purchased online as downloadable pdfs or on an annual subscription for single users and companies.
For more information, contact the EI Publications Team.

email: pubs@energyinst.org.uk



GUIDANCE ON MANAGING HUMAN AND ORGANISATIONAL FACTORS IN DECOMMISSIONING

CONTENTS
Page
FOoreword . . ..o e i a e
Acknowledgements . . ... ...t i Vi
T Introduction . .. ... i i
2 Howtousethisguidance . .......... ...ttt
3 Who should use thisguidance . .. ........ ... ..t
4 Decommissioning phase index . . ... ...... ...t i
4.1 Management . . ...
4.2 De-fuelling ... ...
4.3 Care and maintenance preparation . . .. ... ... ...
4.4 Careand maintenance . . ... .. .. 10
4.5 Final site clearance . ... ... .. 11
5 GUIdANCe NOTES . . . ... i e e 13
5.1 Anthropometric @assessment . . . . . .. .. 13
5.2 Behaviour standards . . . . ... 15
5.3 Bodystrength and stamina . . . ... ... 17
5.4 Career and outplacement counselling . ... ... ... .. ... 18
5.5 Competency analysis . . ... ... ... 20
5.6 Critical incident analysis . . . . .. ... 24
5.7 Human factors design standards . . . ... ... ... ... ... 26
5.8 Employee involvement . . . . ... 29
5.9 Ergonomics checklists . . . . ... 32
5.10 Functional allocation . . .. .. ... 34
5.11 Human engineering design approach documentation . . . . ... ... ... ...... 36
5.12 Human factors analysis of incidents . . . . ... ... .. ... 38
5.13 Human factors assurance . . . .. .. ... ... 42
5.14 Human factors in procedure design . . . . ... ... .. ... 45
5.15 Human factors integration . . .. ... ... 47
5.16 Human factors HAZOP . . . . . . .. . 50
5.17 Human reliability analysis . . . ... .. . 52
5.18 Knowledge management and corporate memory . . . . .. ... 55
5.19 Leading indicators . . . . . . .. 58
5.20 Management development . . . . . ... 61
5.21 Mindfulness / Questioning attitude . . .. .. ... ... ... .. ... 63
5.22 Motivation and morale . . . . . ... 65
5.23 Operating procedures design . . . . . . .. .. 68
5.24 Organisational change . . . . .. .. . 70
5.25 Personnel selection . . . . .. . 72
5.26 Physical ergonomic methods . . . . ... ... 75
5.27 Safe communications . . . ... ... 78
5.28 Safety culture . . . .. .. 80
5.29 Situational awareness . . . . . ... 82




GUIDANCE ON MANAGING HUMAN AND ORGANISATIONAL FACTORS IN DECOMMISSIONING

5.30 Slowly developing faults . . ... ... . ... 85
5.31 Staffing assessment. . . . . .. 87
5.32 Stress risk @assessment . . ... 89
5.33 Task analysis . . . . ... 91
5.34 Team development . . . . . .. 94
5.35 Teamworking skills . . . . ... 96
5.36 Training needs analysis . . . . . . . ... 98
5.37 Usability testing . . . . . ... 100
5.38 Vigilance, checking errors and error recovery . . . ... ... ... 102
5.39 Workload assessment . . . .. ... 105
5.40 Workspace and workplace design . . . .. .. ... 110
ANNEX A GlOSSarY ...ttt ittt it e i e i 112
Al Introduction . . . 112
A2 Glossary of abbreviations and acronyms . . ... ... 112
A3 Glossary of terms . .. . 113
ANnex B References . . ... ..ottt s 115
B.1 Global References . .. ... 115




GUIDANCE ON MANAGING HUMAN AND ORGANISATIONAL FACTORS IN DECOMMISSIONING

FOREWORD

As facilities age and reach the end of their life it becomes prudent to begin planning for their
decommissioning. Guidance on managing human factors in decommissioning aims to provide
guidance to help ensure the safe decommissioning of these plants with minimal impact to people,
plant and the environment.

Decommissioning a power plant is a potentially hazardous process. This is not only due to
the movement and demolition of large pieces of equipment, but also because of the need to safely
handle hazardous substances such as asbestos or radioactive materials (in the case of a nuclear power
plant). These activities are often people-intensive, and if human factors issues have not been handled
correctly with diligence and forward planning there is a high risk of danger to the people involved in
the decommissioning process as well as to the integrity of the installation.

The guidance aims to steer the user through the types of human factors considerations that
should be taken into account during the various phases of decommissioning a facility. The example
given is of a nuclear power plant; however, whilst the decommissioning phases, activities and
terminology used are nuclear specific, most are also relevant across wider energy industry sectors.

For each decommissioning activity, e.g. asbestos removal, or demolishing cooling ponds,
there are a number of human factors issues that should be considered in order to carry out the task
safely. For example anthropometric (body space) assessments should be carried out to ensure workers
have the required space to work; task analysis should be carried out to ensure that sufficient barriers
are in place to prevent hazards, etc. Guidance on managing human factors in decommissioning
recommends the tools to use for each decommissioning activity, highlighting the most important
issues to consider.

The information contained in this publication is provided as guidance only, and while every
reasonable care has been taken to ensure the accuracy of its contents, the Energy Institute cannot
accept any responsibility for any action taken, or not taken, on the basis of this information. The
Energy Institute shall not be liable to any person for any loss or damage which may arise from the use
of any of the information contained in any of its publications.

The above disclaimer is not intended to restrict or exclude liability for death or personal injury
caused by own negligence.

Suggested revisions are invited and should be submitted to the Technical Department, Energy
Institute, 61 New Cavendish Street, London, W1G 7AR, e: technical@energyinst.org
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INTRODUCTION

Decommissioning ‘projects’ entail the clean up, dismantling and removal of facilities. To
achieve this will often require new facilities, tools, equipment, workers, procedures, training
etc. that in many respects are similar to any new-build project. Human factors input into
the project should be carefully planned to ensure that decisions likely to affect human
performance within the resulting system are taken at the appropriate point in the project,
using the most suitable information and know-how.

Guidance on managing human and organisational factors in decommissioning is
a decommissioning example from the UK nuclear sector designed to provide users with
guidance on the human factors and human performance tools, techniques and methods
that are applicable at the various phases of decommissioning a facility. It is based upon the
activities that take place when decommissioning nuclear power plants, however many of
these activities may be common to other energy/industry sectors.

The four key decommissioning phases are shown in Table 1:

- De-fuelling

- Care and maintenance preparation
- Care and maintenance

- Final site clearance

In addition the overriding activities of management of the decommissioning process are also

included.

Each decommissioning phase is split into a number of activities. These activities
have been listed within the index, along with the human factors considerations that apply
to carrying out that activity. The most pertinent human factors considerations have been
highlighted bold. Each human factors consideration corresponds to a guidance note giving
details of the tools and techniques used to resolve the issues that may occur.

Please note that those undertaking a decommissioning project should also be aware
of the codes and practices of demolition, and in particular the British Standards document
BS 6187: 2000 Codes of practice for demolition. Guidance on managing human and
organisational factors in decommissioning does not aim to replace BS 6187, but rather
be complementary to it. BS 67187 provides an overview of demolition projects, including
guidance on legislation, handling hazardous materials, occupational safety and health, as
well as other particulars relating to demolition projects including exclusion zones and project
management.






