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1.  INTRODUCTION TO THE GUIDE 

1.1 General Introduction to Offshore QRA 

Offshore production of oil and gas involves some of the most ambitious engineering projects of the modern 
world, and is a prime source of revenue for many companies and countries. It also involves risks of major 
accidents, which have been demonstrated by disasters such as the explosion and fire on the UK production 
platform Piper Alpha, the capsizes of the Norwegian accommodation platform Alexander Kielland and the 
Canadian semi-submersible drilling rig Ocean Ranger, and the sinking of the Norwegian gravity base structure 
Sleipner A. 

Major accidents represent the ultimate, most disastrous way in which an offshore engineering project can go 
wrong. Accidents cause death, suffering, pollution of the environment and disruption of business. Being so 
dramatic, they attract attention from the news media and linger in the public memory, causing concern about 
safety offshore. Are offshore platforms safe enough? Can major accidents be prevented? How should the 
offshore industry achieve an appropriate balance between the interests of safety and the economics of oil and 
gas production? 

Quantitative risk assessment (QRA) is a technique that can be used to help achieve this balance. In the UK and 
Norway, the use of risk assessment is a legislative requirement for all new and existing installations, and several 
other countries are implementing similar regulations. As a result, QRA is now being used world-wide by 
designers, operators, and consultants in the offshore industry. 

QRA is a relatively new technique. It cuts across traditional divisions of engineers such as civil, mechanical, 
chemical, aeronautical - it applies to all of them and belongs to none. Most of the textbooks on it relate to the 
fields of chemical and nuclear engineering, and there are no standard reference works on how to perform an 
offshore risk assessment. Most information and expertise is held by individual operators and consultants, and 
very little has reached the public domain. The UK and Norwegian regulations state what is required from a risk 
assessment, but do not say exactly how to do it. 

As a result, the pool of expertise in risk assessment is very small. Many workers in the field are only recently 
acquainted with it. Few have experience in more than one or two applications. Risk assessment remains to a 
large extent a do-it-yourself activity. 

In order to fill this gap, the Centre for Marine and Petroleum Technology (CMPT) has organised a multi-
sponsor project to prepare a guide to offshore QRA. The sponsors include offshore operators and regulatory 
authorities in the UK, Norway, USA and Canada. DNV Technica has been the main contractor for the work. 

1.2 Objectives of the Guide 

The intention of the guide is to provide an introduction to QRA specifically for the offshore industry. It aims to 
introduce all the major aspects of the subject and to describe good modern practice in offshore QRA. It includes 
a selection of data and relatively simple analytical techniques that may be used in performing QRAs, and gives 
references to more sophisticated databases and computational methods. It also presents some example risk 
results. It is intended to serve partly as a training manual and partly as a reference book, and should be useful 
for engineers involved in commissioning, performing and evaluating risk assessments. 

1.3 Structure of the Guide 

Figure 1.1 illustrates the arrangement of material in the guide. 
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Figure 1.1  Structure Of The Guide 
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Part I of the guide describes the subject as a whole and gives general guidance and example results. It follows 
the broad structure of a QRA study, divided into the following main areas: 

1. Background material (Sections 1-5) 
2. Hazard identification (Sections 6-7) 
3. Frequency analysis (Sections 8-9) 
4. General modelling of hydrocarbon releases (Sections 10-13) 
5. Risk analysis of individual hazards (Sections 14-21) 
6. Presentation of risks (Sections 22-24) 
7. Risk reduction (Sections 25-29) 
 
Part II of the guide includes 16 appendices containing more detailed information that may be useful when 
conducting an offshore QRA: 

• Appendix I gives an introduction to offshore activities suitable for analysts with no prior knowledge of the 
industry. 

• Appendix II outlines the main sources of data on offshore risks. 

• Appendix III describes a selection of major offshore accidents. 

• Appendices IV, V and VI give details on hydrocarbon release modelling issues covered in Sections 10-13 
of Part I. 

• Appendices VII to XIV give data on the individual hazards covered in Sections 14-21 of Part I. 

• Appendix XV gives a more detailed discussion of safety management systems, which is summarised in 
Section 28 of Part I. 

• Appendix XVI consists of a directory of computer software currently available for offshore QRA. 

The information in Part II is necessarily only a small sample, and should if possible be supplemented with more 
relevant or more up-to-date data. 

1.4 Nature of the Guidance 

The guide does not attempt to specify a single approach to QRA. As far as possible, it presents a range of 
approaches from which readers can choose the ones appropriate to their study. Where specific guidance is 
given, it represents a view on reasonable approaches to QRA, balancing the need for accuracy against the need 
for economy, or else a judgement of what is typically done. The guidance should not be considered as 
mandatory, or as recommended by DNV Technica except where stated. 

1.5 Referencing 

References are given at the end of Part I and at the end of each Appendix. 

As far as possible, this guide is based on public-domain sources, and all the references are either openly 
published or are expected to be published in the near future. In a few cases it references documents that are 
confidential but widely circulated within the offshore industry. 

In many cases there are no public-domain sources for the data needed in a QRA, and therefore Part II of the 
guide draws extensively on sources that are confidential and cannot be acknowledged in full. 

1.6 Definition of Terms 

Terms such as ‘hazard’, ‘risk’ and ‘risk assessment’ have been given many different meanings. The definitions 
which are used in this guide are based on an authoritative multi-disciplinary review by the Royal Society (1983 
and 1992), as extended for the chemical process industry (I.Chem.E 1992) and for quality assurance and 
reliability by ISO (1986) and its national implementations (e.g. BSI 1991). There is by no means universal 
agreement on the definitions given, but these are reasonably well used and are becoming standard by virtue of 
being adopted by the above sources. 



Guide to Offshore QRA 4 

Definitions of terms used are given at appropriate points in the guide. Definitions of the most commonly used 
terms and abbreviations are provided in a glossary at the end of Part I. 




