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ENGINEERING EQUIPMENT AND MATERIALS USERS ASSOCIATION

About EEMUA

The Engineering Equipment and Materials Users Association is usually known by its
initials, EEMUA. EEMUA is an Association established by the owners and operators of
industrial assets. Any organisation that is a substantial user or substantial purchaser
of engineering products may apply to become a member of EEMUA. Membership is
subject to the approval of Council.

EEMUA aims

EEMUA aims to improve the safety, environmental and operating performance of
industrial facilities in the most cost-effective way, pursuing and promoting leadership
in industrial asset management by sharing engineering experiences and expertise,
and by the active, enlightened promotion of the distinct interests of users of
engineering products. These aims are achieved by various means, including:

- Providing the organisation within which networking, information sharing and
collaboration among users on non-competitive technical matters can take place

- Influencing the way written regulations are interpreted and applied in practice

- Promoting and presenting members’ views, and encouraging the application of
good sound engineering practices

- Developing user guides, specifications, training and competency schemes

- Facilitating members’ participation in national and international standards making

- Influencing relevant national and European legislation and regulation.

The income and resources of EEMUA are applied solely towards the promotion of the
aims of the Association. No profit is transferred by way of dividend, bonus or
otherwise to members. The work of the Association is mainly carried out by
members’ representatives on EEMUA Technical Committees, Working Groups, and
Forums, supported by EEMUA staff.

Incorporation, membership and other information

For the purposes of conducting its business, EEMUA is incorporated in England and
Wales as a company, limited by guarantee, not having share capital. All usual
aspects of company management and business administration are dealt with through
the EEMUA Chief Executive, including policy implementation and leadership of the
Executive team (the staff).

A list of EEMUA publications for sale is given at the end of this Publication. The full
list is also on the Association's website, including details of on-line shopping facilities.

To enquire about corporate Membership, write to ask@eemua.org or call +44 (0)20
7488 0801.
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ABOUT THIS PUBLICATION

Legal aspects

All rights, title and interest in this Publication belong to EEMUA. All rights are
reserved. No part of this Publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means: electronic, mechanical,
photocopying, recording or other, without the express prior written agreement of the
EEMUA Chief Executive. Infringement of copyright is illegal and also reduces the
Association's income thereby jeopardising its ability to fund the production of future
publications.

It has been assumed in the preparation of this Publication that: the user ensures
selection of those parts of its contents appropriate to the intended application; and
that such selection and application is correctly carried out by appropriately qualified
and competent persons for whose guidance this Publication has been prepared.
EEMUA and the individual members of the Work Group that prepared this EEMUA
Publication do not, and indeed cannot, make any representation or give any warranty
or guarantee in connection with material contained herein. EEMUA and the individual
members of the Work Group that prepared this EEMUA Publication expressly disclaim
any liability or responsibility for damage or loss resulting from the use or reliance on
this Publication. Any recommendations contained herein are based on the most
authoritative information available at the time of writing and on current good
engineering practice, but it is essential for the user to take account of pertinent
subsequent developments and/or legislation.

Any person who encounters an inaccuracy or ambiguity when making use of this
Publication is asked to notify EEMUA without delay so that the matter may be
investigated and appropriate action taken.

Consultation and feedback

EEMUA encourages constructive comments on this Publication from both Members of
the Association and others.

Comments should be sent on the standard feedback form, a copy of which is
provided towards the end of this Publication. An electronic version of the feedback
form is available from EEMUA - e-mail your request for a copy to ask@eemua.org,
telephone your request to +44 (0)20 7488 0801, or download the form from the
EEMUA website at www.eemua.org. Submit comments by e-mail (preferred) or post.

Comments are considered by the relevant EEMUA Technical Committees and may be
incorporated in future editions of this Publication. New editions are publicised on the
EEMUA website.
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Foreword

The British Health and Safety Executive (HSE) is interested in the application of the
risk-based inspection (RBI) process across industry. The EEMUA Committee of User
Inspectorates (CUI) believes that, whilst the RBI process is seen as an important
methodology for identifying and targeting inspection programmes, further guidance on
good practice and its application is warranted. The EEMUA CUI therefore set up a
Working Group with the objective of producing this document to give general guidance
for those interested in applying or developing an RBI approach to inspection. This
guidance has been produced predominantly for application on pressure systems and
equipment, but it is considered that the guidance is also of use to all those involved in
risk-based inspection of other mechanical plant.

The basic premise is that the integrity of industrial plant, or other such asset, can be
determined and monitored consistently by using risk-based methodologies.

This EEMUA document has been developed to assist in the interpretation and use of the
HSE Report CRR 363/2001 ‘Best Practice for Risk Based Inspection as a Part of Plant
Integrity Management'.

This HSE document incorporates as Appendix B an audit tool that allows users to
assess their own RBI system. This is also the tool the HSE will use to assess Users' RBI
systems in the workplace.

Mechanical integrity is maintained by operating industrial plant within defined limits and
executing process monitoring, fabric maintenance and inspections with suitable
techniques, location and frequency. The inspection techniques can be either
non-invasive or invasive and may be applied when the plant is in-service or out of
service.

The inspection intervals derived from the RBI procedure may be longer or shorter than
the calendar-based inspection interval previously prescribed by legislation. In such
cases, the results of the RBI study will need to be supported by a comprehensive audit
trail to enable a third party to assess the engineering judgement that supports the
proposed inspection plan.

There is not an intention here to comment on, or place support with, any of the methods
of RBI currently being used within industry. Both qualitative and semi-quantitative
assessment are of value when used correctly.

However, in either case:

o The selected process needs to be consistent in its application.

e The selected processes should be transparent and auditable.

e The team competency and the RBI assessment process has to lend itself to the
identification of all potential and active degradation mechanisms applicable to each
item of plant.

e The resulting inspection plan and interval needs to be such that the residual risk for
each of the identified damage mechanisms is within defined acceptable limits.
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Inspections need to be both effective in locating defects and capable of identifying the
likely damage mechanisms. The end result of the RBI process should be a complete
and thorough inspection and process monitoring plan for an asset. The plan should
result in:

¢ Increased reliability, safety and availability
RBI is a proactive tool for identifying critical items of equipment. Better
understanding of the probability and consequences of failure will lead to more
effective means of control being practised. This will directly reduce the susceptibility
to failure; and as a result will directly increase the safety, reliability and availability of
the asset.

¢ Reduced scope of work for shutdown inspection

RBI provides the analysis for lengthening or shortening inspection intervals and / or
reducing the maintenance and inspection scope of the less critical items.
Additionally, many equipment items may be monitored by in-service methods instead
of the traditional out of service methods. This can result in shorter and / or less
frequent shutdowns, which has several benefits. It reduces direct costs and allows
higher unit availability. It will also eliminate the risks associated with preparing,
entering and reinstating items of equipment when the work is not essential. In cases
where degradation is found, on-line monitoring can help to scope any remedial work
that is necessary before the routine total plant maintenance shutdown.

The RBI process selected must be implemented in accordance with any regulations
governing the particular industrial plant or system concerned. A number of standards
and guidance documents are available and are listed in the reference section of this
document.

An audit trail showing all the decision processes has to be established and maintained.

RBI can be used to manage both SHE (Safety, Health & Environment) and Business
risks. These however are independent and the SHE risk and Business risk can never be
combined or averaged. They are to be treated and addressed separately.

RBI is a “live” programme of work and consequently it is necessary to include updating
of the asset integrity database with the results of inspections, monitoring and process
asset changes.

Since RBI reflects the state of the assets at the time the data are collected, it is essential
to keep RBI data up to date with asset changes and inspection results. This will
progressively remove uncertainties in the assessments and calculations, and establish
an effective inspection programme.

This publication has used the format of the HSE audit tool as a basis to produce a

practical guide.
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1. Assessing the requirements for risk-based inspection

1.1 Is RBI for us?

The advantage of an RBI approach to plant integrity, and evaluation of risk, is the ability
to identify and target inspection programmes regarding the condition of the plant.

The focus of the RBI process should be seen as a genuine attempt to mitigate risk and
ensure a safe working environment. In any particular application, RBI might reduce
inspection costs or increase them. The resulting higher, or lower, inspection cost might
raise or lower plant maintenance costs. There is no standard relationship. Any cost
savings should be a by-product and not the fundamental reason for implementing the
RBI approach. It has to be seen as a method of targeting resources to the critical and
unreliable sections of plant, at the equipment item or component level, where the safety,
health and environmental (SHE) risks, or the business risks, are not acceptable to the
site or the governing regulations.

The RBI assessment process requires the production of an auditable trail that clearly
defines the decision making process. The use of RBI will impact on all areas of the plant
operation. RBI is not just concentrated on the inspection activities.

The benefits of the RBI approach are that:

¢ RBI should provide evidence of targeting SHE and business risk.

¢ RBI should focus people’s energy and resource.

¢ RBI should develop a better understanding of plant deterioration mechanisms.
¢ RBI should focus inspection into gathering relevant information.

¢ RBI should give a better control and prevent unexpected equipment outages.

¢ RBI may replace shutdown inspections with in-service approaches, providing that the
inspection effectiveness can be ensured.

e RBI should help utilise available resources (people, equipment, techniques and so
forth) to optimise inspections.

e RBI promotes a better understanding of how process and upset conditions affect the
degradation of the pressure envelope.

¢ RBI may save costs by removing unnecessary inspections.

e RBI should help identify and eliminate gaps in the existing integrity management
process at a site.
e RBI provides an auditable path for integrity management and inspection plan decisions.

Whichever RBI method is chosen:

o The selected process has to be consistent in its application.

o The selected process has to be transparent and auditable.

e The team competency and the RBI assessment process have to ensure the
identification of all potential and active damage mechanisms.

¢ The resulting inspection plan and interval are such that the risk level for the items of
equipment are maintained within acceptable defined limits.

e The inspection methods are effective and capable of detecting and characterising the
expected damage.
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