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FOREWORD

These guidelines are intended to assist plant engineers to determine the risk of fatigue failure of 
their pressure vessels and to assess the remaining fatigue life and/or plan targeted cost-efficient 
inspections or other measures for vessels most at risk. This publication has been prepared to address 
the fact that there are many pressure vessels that were designed to now outdated codes that are still 
in use after many years of operation and whose remaining fatigue life is unknown.

The guidelines are written with vessels on offshore oil and gas installations in mind but are expected 
to be of wider application as many similar vessels remain in service at on-shore installations, chemicals 
plants and in other industrial sectors. Whilst the publication is written in the context of the United 
Kingdom (UK) legislative and regulatory framework and references British Standards, the principles 
can similarly be applied in other countries provided national and local statutory requirements are 
met, and to vessels constructed to other codes and standards. The contents are not mandatory but 
represent good practice.

The publication reviews the factors that are known to increase the risk of fatigue failure to enable 
operators to screen their vessels for those most at risk. It provides advice on the assessment of 
remaining fatigue life using modern analysis methods and suggests ways in which further service 
beyond a calculated fatigue usage of unity may be justified and the fatigue life of welds improved. 
Annexes describe a process that can be used to screen vessels with a worked example and summarise 
two studies that offshore operating companies have made to assess the risk of fatigue failure of their 
ageing pressure vessels.

Although it is anticipated that following this publication will assist those involved in establishing the 
risk of fatigue failure of their pressure vessels and assessing the remaining fatigue life, the information 
contained in this publication is provided as guidance only. While every reasonable care has been 
taken to ensure the accuracy of its contents, the EI, and the technical representatives listed in the 
acknowledgements, cannot accept any responsibility for any action taken, or not taken, on the basis 
of this information. The EI 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.
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1 INTRODUCTION

1.1 BACKGROUND

Understanding the risk of failure from fatigue of ageing pressure vessels is important in 
the context of assuring ongoing containment of hazardous fluids and stored energy. Most 
operators rely on costly repeated in-service inspections to gain the necessary assurance for 
their pressure vessels as they do not know how much of the fatigue life has been used. 
These guidelines are to enable plant engineers to determine the risk of fatigue failure of their 
pressure vessels and to assess the remaining fatigue life and/or plan targeted cost-efficient 
inspections or other measures for vessels most at risk.

In many situations it is difficult for operators to know how much fatigue life remains; vessels 
could have exceeded their design life, or the original fatigue design analysis may no longer be 
valid or be available, if it was ever undertaken. Until the 1990s pressure vessels were designed 
to codes and standards where methods were outdated compared to modern approaches, 
especially for welds which are particularly susceptible to fatigue. Sometimes vessels have 
been operated in a way that was different from that assumed for design. 

While pressure vessels are usually inspected during service, fatigue cracking is often difficult to 
detect because of the tightness of the cracks. In practice, the availability and access of vessels 
and the extent of coverage for a good and thorough inspection can be quite restricted. In 
contrast to fatigue design of nodal joints of offshore structures, where a fatigue life reduction 
factor is used to compensate for limitations in inspection, no such factor is applied to the 
design of vessels. In these circumstances, operators are recommended to undertake an in-
service assessment of the risk of failure from fatigue and remaining fatigue life and determine 
any additional steps necessary for continued service.

The UK Health and Safety Executive's Final Report on Key Programme 4 (HSE, 2014) assessed 
the ageing and life extension challenges facing hydrocarbon exploration and production 
installations on the UK continental shelf. It recommended that 'Duty Holders should consider 
potential pressure and thermal fatigue risks to pressure vessels where these would be of 
high consequence'. Hence the guidelines will be useful to operators of vessels on offshore oil 
and gas installations where many ageing pressure vessels remain in service. As many similar 
vessels remain in service at on-shore installations, chemical plants and in other industrial 
sectors, the guidelines are expected to be of wider application.

1.2 SCOPE OF THE GUIDELINES

The guidelines are organised into two main sections plus Annexes. Section 2 reviews the 
factors that are known to increase the risk of fatigue failure to enable operators to screen 
their vessels for those most at risk. Section 3 provides advice on the assessment of remaining 
fatigue life using modern analysis methods and suggests ways in which further service 
beyond a calculated fatigue usage of unity may be justified and the fatigue life of welds 
improved. 

Annex A describes a process that can be used for screening vessels according to their risk 
of fatigue failure, while Annex B gives a worked example of how this process can be used. 


