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FOREWORD

ASME formed an Ad Hoc Task Group on Post Construction in 1993 in response to an identified
need for recognized and generally accepted engineering standards for the inspection and mainte-
nance of pressure equipment after it has been placed in service. At the recommendation of this
Task Group, the Board on Pressure Technology Codes and Standards (BPTCS) formed the Post
Construction Committee (PCC) in 1995. The scope of this committee was to develop and maintain
standards addressing common issues and technologies related to post-construction activities, and
to work with other consensus committees in the development of separate, product-specific code.
and standards addressing issues encountered after initial construction for equipment anc pipng
covered by Pressure Technology Codes and Standards. The BPTCS covers non-nuclear ocilers,
pressure vessels (including heat exchangers), piping and piping components, pipclines, and
storage tanks.

The PCC selects standards to be developed based on identified needs and th» ava.i. bility of
volunteers. The PCC formed the Subcommittee on Inspection Planning and “he S :bco .nmittee
on Flaw Evaluations in 1995. In 1998, a Task Group under the PCC began nrep .« atic = of Guidelines
for Pressure Boundary Bolted Flange Joint Assembly, and in 1999 the St »con mittee on Repair
and Testing was formed. Other topics are under consideration and may po.sibly be developed
into future guideline documents. The subcommittees were chaiec with preparing standards
dealing with several aspects of the inservice inspection and mai=ter. ‘nce of pressure equipment
and piping.

This Standard provides guidance on the preparation ai.d in.plew.:Cntation of a risk-based inspec-
tion plan. Flaws that are identified during inspection pla. . implementation are then evaluated,
when appropriate, using the procedures provided i1 the API 579-1/ASME FFS-1, Fitness for
Service. If it is determined that repairs are required, g.idunce on repair procedures is provided
in ASME PCC-2, Repair of Pressure Equipment and Piping.

This Standard is based on API 580, Risk-Bas~d Ii.spection. By agreement with the American
Petroleum Institute, this Standard is closely aiig red with the RBI process in API 580, which is
oriented toward the hydrocarbon and c.cmica process industries. In the standards development
process that led to the publicatior: of tis Standard, numerous changes, additions, and improve-
ments to the text of API 580 were ma.'e, uwany of which are intended to generalize the RBI process
to enhance applicability to a broac'er spectrum of industries.

This Standard provides recngriz d and generally accepted good practices that may be used
in conjunction with Post-C wotrriction Codes, such as API 510, API 570, and NB-23.

ASME PCC-3-2007 wvins app=oved as an American National Standard on October 4, 2007.
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ASME PCC-3-2007

INSPECTION PLANNING USING RISK-BASED METHODS

1 SCOPE, INTRODUCTION, AND PURPOSE
1.1 Scope

The risk analysis principles, guidance, and implemen-
tation strategies presented in this Standard are broadly
applicable; however, this Standard has been specifically
developed for applications involving fixed pressure-
containing equipment and components. This Standard
is not intended to be used for nuclear power plant com-
ponents; see ASME BPV, Section XI, Rules for Inservice
Inspection of Nuclear Power Plant Components. It pro-
vides guidance to owners, operators, and designers of
pressure-containing equipment for developing and
implementing an inspection program. These guidelines
include means for assessing an inspection program and
its plan. The approach emphasizes safe and reliable
operation through cost-effective inspection. A spectrum
of complementary risk analysis approaches (qualitative
through fully-quantitative) should be considered as part
of the inspection planning process.

1.2 Introduction

This Standard provides information on usin~ risk
analysis to develop and plan an effective inspe:tica
strategy. Inspection planning is a systematic 1o zess hat
begins with identification of facilities or eqt.um¢nt and
culminates in an inspection plan. Botk th.. probability’
of failure and the consequence of fail:ire: houtd be evalu-
ated by considering all credible Jrmage mechanisms
that could be expected to affect tlie facilities or equip-
ment. In addition, failure sc€. arios vased on each credi-
ble damage mechaniszi thould be developed and
considered.

The output of the inspe ‘tion planning process con-
ducted accordir'g 1o these guidelines should be an
inspection plen f¢: each equipment item analyzed that
includes

(a) insp.ction methods that should be used

(v} exwen of inspection (percent of total area to be
e’ ~mii.~d or specific locations)

(c,inspection interval (timing)

1) other risk mitigation activities

(e) the residual level of risk after inspection and other
mitigation actions have been implemented

! Likelihood is sometimes used as a synonym for probability; how-
ever, probability is used throughout this Standard for consistency.

1.3 Purpose

This Standard presents the concepts and principl-s
used to develop and implement a risk-basced .nspection
(RBI) program. Items covered are

(a) an introduction to the concepts ana orii.ciples of
RBI

1 Scope, Introduction, and Purpose
2 Basic Concepts
3 Introduction to Risk-Based ™ spection

(b) individual secticas tiat Gescribe the steps in
applying these plincipies within the framework of the
RBI process

4  Plam.ng the Risk Analysis

5  Data an!' nuormation Collection

6 . Damage Mechanisms and Failure Modes

7. Detcmining Probability of Failure

8 . De'=rmining Consequence of Failure

9 Nisk Determination, Analysis, and Management

10 ~ Risk Management With Inspection Activities

11  Other Risk Mitigation Activities

12 Reanalysis

13 Roles, Responsibilities, Training, and
Qualifications

14 Documentation and Record Keeping

1.4 Relationship to Regulatory and Jurisdictional
Requirements

This Standard does not replace or supersede laws,
regulations, or jurisdictional requirements.

2 BASIC CONCEPTS
2.1 Risk

Everyone lives with risk and, knowingly or unknow-
ingly, people are constantly making decisions based on
risk. Simple decisions such as whether to drive to work
or walk across a busy street involve risk. Bigger decisions
such as buying a house, investing money, and getting
married all imply an acceptance of risk. Life is not risk-
free and even the most cautious, risk-averse individuals
inherently take risks.

For example, when driving a car, an individual accepts
the possibility that he or she could be killed or seriously
injured. The risk is accepted because the probability of
being killed or seriously injured is low while the benefit
realized (either real or perceived) justifies the risk taken.
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