
SAFE STAFFING ARRANGEMENTS - 
USER GUIDE FOR CRR348/2001 METHODOLOGY:

Practical application of Entec/HSE
process operations staffing assessment methodology

and its extension to automated plant and/or equipment

April 2004

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

Amerada Hess Ltd
BG Group
BHP Billiton Limited
BP Exploration Operating Co Ltd
BP Oil UK Ltd
ChevronTexaco Ltd
ConocoPhillips Ltd
Conoco UK Ltd
ENI
Enterprise Oil plc

ExxonMobil International Ltd
Kerr-McGee North Sea (UK) Ltd
Kuwait Petroleum International Ltd
Murco Petroleum Ltd
Shell UK Oil Products Limited
Shell U.K. Exploration and Production Ltd
Statoil (U.K.) Limited
Talisman Energy (UK) Ltd
Total E&P UK plc
Total UK Limited

Copyright © 2004 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.

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.

ISBN 0 85293 411 4
Published by the Energy Institute

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



iii

CONTENTS

Page

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi

1 Best practice user guide for implementing the CRR348/2001 methodology . . . . . . . . . . . . . . . . . . . . . 1
1.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Physical assessments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1.2.1 Identifying scenarios for assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.2.2 Discussing the scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.2.3 Scenario timeline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.2.4 Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2.5 Personnel movements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2.6 Conducting the physical assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.2.7 Underlying principles of the physical assessment decision trees . . . . . . . . . . . . . . . . . . . . . . 6

1.3 Ladder assessments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.3.1 Carrying out a ladder assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.3.2 Introductory statements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.3.3 Guidance questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.3.4 Using the ladders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.3.5 Agreeing the results of a ladder assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

1.4 Reporting results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.4.1 Physical assessment summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.4.2 Ladder assessment summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.4.3 Prioritising actions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.4.4 Overview of physical assessment results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
1.4.5 Overview of ladder assessment results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

1.5 When should staffing arrangements be assessed using the CRR348/2001 methodology? . . . . . 12
1.6 How long does an assessment take? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
1.7 Scope of the study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.8 Supporting documentation and evidence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.9 Selecting an assessment team . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

1.9.1 The organiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.9.2 The facilitator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.9.3 The scribe (note taker) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
1.9.4 Assessment team . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
1.9.5 Use of independent third parties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15



iv

Contents Cont.... Page

2 Additions to the CRR348/2001 methodology for automated plant and/or equipment . . . . . . . . . . . . 16
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2 Guidance for using the CRR348/2001 methodology where automated plant and/or

equipment is present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2.1 Introducing the assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2.2 Physical assessments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2.3 Ladder assessments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3 Additional ladder for safe operation of automated plant and/or equipment . . . . . . . . . . . . . . . . 18
2.3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3.2 Questions directed to operators during the ladder assessment . . . . . . . . . . . . . . . . . . . . . . . 18
2.3.3 Questions directed to management during the ladder assessment . . . . . . . . . . . . . . . . . . . . . 18

Annexes
Annex A Comparison between the CRR348/2001 methodology and HAZOP . . . . . . . . . . . . . . . . . . . . . . . . . 20
Annex B Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Annex C Literature review of staffing arrangements for automated plant and/or equipment . . . . . . . . . . . . . . 24
Annex D Staffing assessment forms (blank forms) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Annex E Staffing assessment forms (completed examples) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Annex F Checklist for completing a staffing assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Annex G References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Tables
Table 1.1 Example timeline for a leak/fire scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Table 1.2 Prioritising recommended actions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Table 1.3 Tabulated results of a physical assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Table 1.4 Tabulated results of a ladder assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Table 2.1 Ladder assessment – Automated plant and/or equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Table A.1 Comparison between the CRR348/2001 methodology and HAZOP . . . . . . . . . . . . . . . . . . . . . . . . 20

Figures
Figure 1.1 When to use the CRR348/2001 methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Figure 1.2 Initial considerations when planning to use the CRR348/2001 methodology . . . . . . . . . . . . . . . . . . 2
Figure 1.3 Overview of the CRR348/2001 methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Figure 1.4 Communication channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Figure 1.5 Tracking personnel movements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Figure 1.6 Ladder assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Figure 1.7 Flow diagram of the role of staffing assessment in managing change . . . . . . . . . . . . . . . . . . . . . . . 13
Figure 1.8 Timeline for using the CRR348/2001 methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Figure D.1 Blank form - Recording a scenario description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Figure D.2 Blank form - Recording the results of a physical assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Figure D.3 Blank form - Recording the results of a ladder assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Figure E.1 Example completed form - Recording a scenario description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Figure E.2 Example completed form - Recording the results of a physical assessment . . . . . . . . . . . . . . . . . . 31
Figure E.3 Example completed form - Recording the results of a ladder assessment . . . . . . . . . . . . . . . . . . . . 32
Figure F.1 Blank form - Checklist for completing a staffing assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33



v

FOREWORD

An important element of making a continuing demonstration of safe operation under the Control of Major Accident
Hazards Regulations (COMAH) 1999 is that a structured and effective process is undertaken to ensure that staffing
levels are adequate for abnormal or emergency situations, as well as for normal operations. This is a key issue for
the Health and Safety Executive (HSE) in inspection and safety report assessment, and they have observed some
companies taking steps to reduce staffing levels, change roles and responsibilities of personnel, and to generally
reorganise their operating teams without considering possible adverse effects on safety and health. 

Entec was commissioned by HSE to develop a practical methodology that companies could use to identify any
weaknesses in staffing arrangements. Following industry and HSE trial and consultation, the research was published
by HSE Books as HSE Contract Research Report CRR348/2001 Assessing the safety of staffing arrangements for
process operations in the chemical and allied industries. Throughout this user guide, the methodology is referred
to as the CRR348/2001 methodology and the report as the CRR348/2001 methodology report. 

The CRR348/2001 methodology enables the assessment of staffing arrangements at major hazard process operations
to ensure they are sufficient to prevent and/or respond to hazardous incidents. These are considered the worst case
for staffing arrangements because they often result in high workload, stress, reliance on communication, and require
a timely and effective response. The CRR348/2001 methodology addresses a wide range of human factors issues
associated with operating process plants, not just major accidents. It is not designed to calculate a minimum or
optimum number of staff to control a process, but to flag where staffing arrangements may not be sufficiently
robust. 

Whilst the CRR348/2001 methodology is widely used by the major hazard process industries, feedback solicited
by the Energy Institute (EI) identified a need for guidance setting out a best practice approach to the CRR348/2001
methodology that captures learnings from its use. In addition, a need was identified for supplementary guidance on
how best to apply it to automated plant and/or equipment. EI therefore commissioned Entec to develop this user
guide. Note that the user guide does not duplicate the contents of the CRR348/2001 methodology report, and so
should be read alongside it.

HSE’s view is that companies should engage with the process where necessary to demonstrate the continuing
adequacy of their staffing arrangements, and as part of their management of organisational change using either the
CRR348/2001 methodology and this user guide or equally effective alternatives. HSE’s experience also shows that
real workforce engagement and participation in the process is necessary if it is to be fully effective. 

Although it is believed and anticipated that this user guide will assist those with responsibility for human factors
issues, the Energy Institute cannot accept any responsibility, of whatever kind, for adverse health, incidents, injury,
damage or loss arising or otherwise occurring because of the application of this user guide.

Amendments to the user guide will be issued by the Institute as considered necessary and users are invited to send
comments or suggestions for improvement to the Technical Department, Energy Institute, 61 New Cavendish Street,
London W1G 7AR.
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BEST PRACTICE USER GUIDE FOR
IMPLEMENTING THE CRR348/2001

METHODOLOGY

1.1  OVERVIEW

The CRR348/2001 methodology provides a framework
for companies to assess the safety of their staffing
arrangements. It is intended to be used in circumstances
with the potential to cause major accidents. Figure 1.1

illustrates that the methodology is particularly
applicable where staffing arrangements have been, or
will be changed. It can also assist in meeting obligations
and assessing risks, even where changes are not
involved.

Figure 1.1 - When to use the CRR348/2001 methodology
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