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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi com . rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom: < in. r.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his end and
in addition to other activities, IEC publishes International Standards, Technical Specifications' Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC. do ument(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee intereste< in u.2 subject dealt with
may participate in this preparatory work. International, governmental and non-governmeni. ! orge rizations liaising
with the IEC also participate in this preparation.

IEEE Standards documents are developed within IEEE Societies and Standaru = Coo dinating Committees of the
IEEE Standards Association (IEEE SA) Standards Board. |[EEE develops its s.2ncards through a consensus
development process, approved by the American National Standards Insti‘ute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. V lunteers are not necessarily members
of IEEE and serve without compensation. While IEEE administers the brc ess and establishes rules to promote
fairness in the consensus development process, IEEE does not indenerndently evaluate, test, or verify the
accuracy of any of the information contained in its standards. Us> of IEEE Standards documents is wholly
voluntary. IEEE documents are made available for use subjc -t tc important notices and legal disclaimers (see
https://standards.ieee.org/ipr/disclaimers.html for more informa.'nn).

IEC collaborates closely with IEEE in accordance with ¢ ndit'ons determined by agreement between the two
organizations. This Dual Logo International Standard was jo.>*y developed by the IEC and IEEE under the terms
of that agreement.

The formal decisions of IEC on technical matters e. oresc, as nearly as possible, an international consensus of
opinion on the relevant subjects since each tezh.' al committee has representation from all interested IEC
National Committees. The formal decisions ~f 1.5 = on technical matters, once consensus within IEEE Societies
and Standards Coordinating Committees hzs been reached, is determined by a balanced ballot of materially
interested parties who indicate interest.in i ‘vie'ving the proposed standard. Final approval of the IEEE standards
document is given by the IEEE Stan<'arc~ Association (IEEE SA) Standards Board.

IEC/IEEE Publications have the fc:m ¢ f recommendations for international use and are accepted by IEC National
Committees/IEEE Societies ir u.2t sc.ise. While all reasonable efforts are made to ensure that the technical
content of IEC/IEEE Publicati rs is accurate, IEC or IEEE cannot be held responsible for the way in which they
are used or for any misint<rpre.>*on by any end user.

In order to promote “...arneional uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE" 2ubli :ations) transparently to the maximum extent possible in their national and regional
publications. Any dive n2nce between any IEC/IEEE Publication and the corresponding national or regional
publication sh2' be cleai ¥ indicated in the latter.

IEC and'lEEL. do 1.0t provide any attestation of conformity. Independent certification bodies provide conformity
assessme ‘ se: rices and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any servic=s carried out by independent certification bodies.

All use s should ensure that they have the latest edition of this publication.

1.0 liabi'ty shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
exp rts -.nd members of technical committees and IEC National Committees, or volunteers of IEEE Societies and
Ye Standards Coordinating Committees of the IEEE Standards Association (IEEE SA) Standards Board, for any
personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for
costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this IEC/IEEE
Publication or any other IEC or IEEE Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.
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9) Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of material
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity or
scope of Patent Claims or determining whether any licensing terms or conditions provided in connection with
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory.
Users of this standard are expressly advised that determination of the validity of any patent rights, and the risk
of infringement of such rights, is entirely their own responsibility.

IEC/IEEE 62582-1 was prepared by subcommittee 45A: Instrumentation and control of nuclear
facilities, of IEC technical committee 45: Nuclear instrumentation, in cooperation with Nuclear
Power Engineering Committee of the IEEE Power & Energy Society!, under the IEC/IEEE Dual
Logo Agreement between IEC and IEEE. It is an International Standard.

This document is published as an IEC/IEEE Dual Logo standard.

This second edition cancels and replaces the first edition published in 20117 Ti's ellition
constitutes a technical revision.

This edition includes the following significant technical changes with respcst (9 the previous
edition:

a) Integration of experience from the work with IAEA-TECCO-:822.2017 “Benchmark
analysis for condition monitoring test techniques of low voltage casles in nuclear power
plants. Final results of a Coordinated Research Project”.

b) Referral to IEC/IEEE 60780-323 instead of IEC 60780 ana '_ZZ 323.

The text of this International Standard is based on the fallc viny IEC documents:

Draft Repurt on voting

45A/1510/CDV 4,A/15637/RVC

Full information on the voting for its apprcyval ~an be found in the report on voting indicated in
the above table.

The language used for the develnpmelricof this International Standard is English.

This document was drafted ‘i1 >ccu.dance with the rules given in the ISO/IEC Directives, Part 2,
available at www.iec.ch/me.xve’'s_experts/refdocs. The main document types developed by IEC
are described in greater Jetan at www.iec.ch/publications/.

A list of all parts ot 'FL/IEEE 62582 series, under the general title Nuclear power plants —
Instrumentatior~-and ccatrol important to safety — Electrical equipment condition monitoring
methods, car. he 1ound on the IEC website.

The IEC Technical Committee and IEEE Technical Committee have decided that the contents
of .thiz.document will remain unchanged until the stability date indicated on the IEC website
nnacr wei store.iec.ch in the data related to the specific document. At this date, the document
w.'l be

reconfirmed,

withdrawn, or

revised.

=N

A list of IEEE participants can be found at the following URL: http://standards.ieee.org/downloads/62582-1/62582-
1-2011/62582-1-2011_wg-participants.pdf.
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INTRODUCTION

a) Technical background, main issues and organisation of this document

This part of this IEC/IEEE 62582 series focuses on methods for condition monitoring for
management of ageing of electrical equipment installed in nuclear power plants and for
application of the concept of qualified condition.

IEC/IEEE 6258-1 is the first part of the IEC/IEEE 62582 series of standards, containing
background and guidelines for the application of methods for condition monitoring of electrical
equipment important to safety of nuclear power plants. The detailed descriptions of the methods
are given in the other parts, one part for each method. This document also includes sume
elements which are common to all methods.

IEC/IEEE 62582 series is issued with a joint logo which makes it applicable to the ~iancasment
of ageing of electrical equipment qualified to IEEE as well as IEC Standards.

Condition monitoring is a developing field and more methods will. bew.1dded to the
IEC/IEEE 62582 series when they are considered widely applied and a.goc ¥ rep -oducibility of
the condition monitoring method can be demonstrated.

IEC/IEEE 60780-323 defined condition-based qualification which is ai. adjunct to type testing.
The qualified condition is established by condition indicato.‘s prior to the start of accident
conditions for which the equipment was demonstrated to m~=2t .ne design requirements for the
specified service conditions. IEC/IEEE 60780-323 defined condlition indicator.

Significant research has been performed on condi*'on monitoring techniques and the use of
these techniques in equipment qualification "as (noted in NUREG/CR-6704, Vol. 2
(BNL -NUREG-52610) [1],2 JNES-SS-0903, 2009 [2) and IAEA-TECDOC-1825:2017 [3].

It is intended that this IEC/IEEE documett ne used by operators of nuclear power plants,
systems evaluators and by licensors.

b) Situation of the current stencara in the structure of the IEC SC 45A standard series

IEC/IEEE 62582-1 is the thiro ievel IEC SC 45A document tackling the issue of application of
condition monitoring in ~qu’omrant qualification and management of ageing of electrical 1&C
equipment in nuclear po. ‘er plants.

IEC/IEEE 62582-1 is *2 be read in association with IEC/IEEE 60780-323, which provides
general requirzinents for qualification of I&C systems and equipment that are used to perform
functions ‘mp. rtar: to safety in NPPs and nuclear facilities.

For mo.e details on the structure of the IEC SC 45A standard series, see item d) of this
introuuaton.

c) Pecommendations and limitations regarding the application of this document

it is important to note that this document establishes no additional functional requirements for
safety systems.

This document discusses the general measurement technique for current condition monitoring
methods and is not meant to cover any specific technologies.

2 Numbers in square brackets refer to the Bibliography.
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d) Description of the structure of the IEC SC 45A standard series and relationships with
other IEC documents and other bodies documents (IAEA, 1SO)

The IEC SC 45A standard series comprises a hierarchy of four levels. The top-level documents
of the IEC SC 45A standard series are IEC 61513 and IEC 63046.

IEC 61513 provides general requirements for instrumentation and control (I&C) systems and
equipment that are used to perform functions important to safety in nuclear power plants
(NPPs). IEC 63046 provides general requirements for electrical power systems of NPPs; it
covers power supply systems including the supply systems of the I&C systems.

IEC 61513 and IEC 63046 are to be considered in conjunction and at the same level. IEC 6:513
and IEC 63046 structure the IEC SC 45A standard series and shape a complete fram>wco 'k
establishing general requirements for instrumentation, control and electrical power sysi>ms for
nuclear power plants.

IEC 61513 and IEC 63046 refer directly to other IEC SC 45A standaris for general
requirements for specific topics, such as categorization of functions ar< c'assification of
systems, qualification, separation, defence against common cause failure, «ontro room design,
electromagnetic compatibility, human factors engineering, cyberse-urii;, software and
hardware aspects for programmable digital systems, coordinatio of safety and security
requirements and management of ageing. The standards referenced cirec(ly at this second level
should be considered together with IEC 61513 and IEC 63046 ¢s a coiisistent document set.

At a third level, IEC SC 45A standards not directly referericed Ly IEC 61513 or by IEC 63046
are standards related to specific requirements for specific. er,uipment, technical methods, or
activities. Usually these documents, which make rcfercnce to second-level documents for
general requirements, can be used on their own.

A fourth level extending the IEC SC 45 standard series, corresponds to the Technical Reports
which are not normative.

The IEC SC 45A standards series co/is:steitly implements and details the safety and security
principles and basic aspects providec ‘n the relevant IAEA safety standards and in the relevant
documents of the IAEA nuclear scecurity series (NSS). In particular this includes the IAEA
requirements SSR-2/1 , establishig safety requirements related to the design of nuclear power
plants (NPPs), the IAEA safzi; guice SSG-30 dealing with the safety classification of structures,
systems and components i NF Ps, the IAEA safety guide SSG-39 dealing with the design of
instrumentation and cori'rol systems for NPPs, the IAEA safety guide SSG-34 dealing with the
design of electrical powar tystems for NPPs, the IAEA safety guide SSG-51 dealing with human
factors engineering .2 th 2 design of NPPs and the implementing guide NSS42-G for computer
security at nuclear fac''ities. The safety and security terminology and definitions used by the
SC 45A standiarac are consistent with those used by the IAEA.

IEC 61513 arid IEC 63046 have adopted a presentation format similar to the basic safety
publication IEC 61508 with an overall life-cycle framework and a system life-cycle framework.
Regarai. ' nuclear safety, IEC 61513 and IEC 63046 provide the interpretation of the general
roqun2ments of IEC 61508-1, IEC 61508-2 and IEC 61508-4, for the nuclear application sector.
In s framework, I[EC 60880, IEC 62138 and IEC 62566 correspond to IEC 61508-3 for the
ncclear application sector.

IEC 61513 and IEC 63046 refer to ISO 9001 as well as to IAEA GSR part 2 and IAEA GS-G-3.1
and IAEA GS-G-3.5 for topics related to quality assurance (QA).
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At level 2, regarding nuclear security, IEC 62645 is the entry document for the IEC/SC 45A
security standards. It builds upon the valid high level principles and main concepts of the
generic security standards, in particular ISO/IEC 27001 and ISO/IEC 27002; it adapts them and
completes them to fit the nuclear context and coordinates with the IEC 62443 series. At level 2,
IEC 60964 is the entry document for the IEC SC 45A control rooms standards, I[EC 63351 is the
entry document for the human factors engineering standards and IEC 62342 is the entry
document for the ageing management standards.

NOTE 1 Itis assumed that for the design of I1&C systems in NPPs that implement conventional safety functions (e.g.
to address worker safety, asset protection, chemical hazards, process energy hazards) international or national
standards would be applied.

NOTE 2 IEC TR 63400 provides a more comprehensive description of the overall structure of the IEC €T 45A
standards series and of its relationship with other standards bodies and standards.
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NUCLEAR POWER PLANTS -
INSTRUMENTATION AND CONTROL IMPORTANT TO SAFETY -
ELECTRICAL EQUIPMENT CONDITION MONITORING METHODS -

Part 1: General

1 Scope

This part of the IEC/IEEE 62582 series contains requirements for application of the other nai's
of IEC/IEEE 62582 related to specific methods for condition monitoring in electrical equion.2nt
important to safety of nuclear power plants. It also includes requirements which a'e.comn on to
all methods. The procedures defined in IEC/IEEE 62582 are intended for detaiied cundition
monitoring.

IEC/IEEE 62582 specifies condition monitoring methods in sufficient deail to enhance the
accuracy and repeatability, and provide standard formats for reporting the results. The methods
specified are applicable to electrical equipment containing polyme.ic mcterials. Some methods
are especially designed for the measurement of condition of a limitea -anje of equipment whilst
others can be applied to all types of equipment for which the pc'ymeric parts are accessible.

Although the scope of IEC/IEEE 62582 is limited to the application of instrumentation and
control systems important to safety, the condition monitorira.methods can also be applicable
to other components which include polymeric materiai=.

The different parts of IEC/IEEE 62582 are measu er.ent standards, primarily for use in the
management of ageing in initial qualification and after installation. For the technical background
of condition monitoring methods, referenxce<.is made to other IEC standards, e.g.
IEC 60544-5 [1]. Information on the role o1 -ondition monitoring in qualification of electrical
equipment important to safety is fzcnan IEC/IEEE 60780-323. General information on
management of ageing can be fcund ir. IEC 62342 [5] and IEEE 1205 [6].

NOTE A simplified version of the procea res can be appropriate for preliminary assessment of the need for detailed
measurements.

2 Normative refere. ces

The following documents are referred to in the text in such a way that some or all of their content
constitutes recziremenw of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendmenti) applies.

IEC/WZEL 60780-323, Nuclear facilities — Electrical equipment important to safety -
Nue'ificaton

1-C/IEEE 62582 (all parts), Nuclear power plants — Instrumentation and control important to
safety — Electrical equipment condition monitoring methods
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