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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
NUCLEAR POWER PLANTS –  

INSTRUMENTATION AND CONTROL IMPORTANT TO SAFETY –  
ELECTRICAL EQUIPMENT CONDITION MONITORING METHODS –  

 
Part 1: General 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this 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 document(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation.  

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees of the 
IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards through a consensus 
development process, approved by the American National Standards Institute, which brings together volunteers 
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members 
of IEEE and serve without compensation. While IEEE administers the process and establishes rules to promote 
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the 
accuracy of any of the information contained in its standards. Use of IEEE Standards documents is wholly 
voluntary. IEEE documents are made available for use subject to important notices and legal disclaimers (see 
https://standards.ieee.org/ipr/disclaimers.html for more information). 

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the two 
organizations. This Dual Logo International Standard was jointly developed by the IEC and IEEE under the terms 
of that agreement.  

2) The formal decisions of IEC on technical matters express, as nearly as possible, an international consensus of 
opinion on the relevant subjects since each technical committee has representation from all interested IEC 
National Committees. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies 
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially 
interested parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE standards 
document is given by the IEEE Standards Association (IEEE SA) Standards Board. 

3) IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC National 
Committees/IEEE Societies in that sense. While all reasonable efforts are made to ensure that the technical 
content of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the way in which they 
are used or for any misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and regional 
publications. Any divergence between any IEC/IEEE Publication and the corresponding national or regional 
publication shall be clearly indicated in the latter. 

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible 
for any services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or IEEE or their directors, employees, servants or agents including individual 
experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies and 
the 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.  

8) 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. 

This redline version of the official IEC Standard allows the user to identify the changes 
made to the previous edition IEC/IEEE 62582-1:2011. A vertical bar appears in the margin 
wherever a change has been made. Additions are in green text, deletions are in 
strikethrough red text. 

 

 

  

iTeh Standards
(https://standards.iteh.ai)

Document Preview
IEC/IEEE 62582-1:2024

https://standards.iteh.ai/catalog/standards/iec/1dcb727a-931b-4bc4-a9be-9aa5a22573c7/iec-ieee-62582-1-2024

https://standards.iteh.ai/catalog/standards/iec/1dcb727a-931b-4bc4-a9be-9aa5a22573c7/iec-ieee-62582-1-2024


IEC/IEEE 62582-1:2024 RLV – 5 – 
© IEC/IEEE 2024  
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 Society1, 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 2011. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) Integration of experience from the work with IAEA-TECDOC-1825:2017 “Benchmark 
analysis for condition monitoring test techniques of low voltage cables in nuclear power 
plants. Final results of a Coordinated Research Project”. 

b) Referral to IEC/IEEE 60780-323 instead of IEC 60780 and IEEE 323. 

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

Draft Report on voting 

45A/1510/CDV 45A/1537/RVC 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with the rules given in the ISO/IEC Directives, Part 2, 
available at www.iec.ch/members_experts/refdocs. The main document types developed by IEC 
are described in greater detail at www.iec.ch/publications/. 

A list of all parts of IEC/IEEE 62582 series, under the general title Nuclear power plants – 
Instrumentation and control important to safety – Electrical equipment condition monitoring 
methods, can be found on the IEC website. 

The IEC Technical Committee and IEEE Technical Committee have decided that the contents 
of this document will remain unchanged until the stability date indicated on the IEC website 
under webstore.iec.ch in the data related to the specific document. At this date, the document 
will be  

• reconfirmed, 

• withdrawn, or 

• revised. 
 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 

 

___________ 
1  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 some 
elements which are common to all methods. 

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

Condition monitoring is a developing field and more methods will be added to the 
IEC/IEEE 62582 series when they are considered widely applied and a good reproducibility of 
the condition monitoring method can be demonstrated.  

Historically, IEEE Std 323-2003 introduced the concept and role that conditionbased 
qualification could be used in equipment qualification as an adjunct to qualified life. In 
equipment qualification, the condition of the equipment for which acceptable performance was 
demonstrated is the qualified condition. The qualified condition is the condition of equipment, 
prior to the start of a design basis event, for which the equipment was demonstrated to meet 
the design requirements for the specified service conditions. 

IEC/IEEE 60780-323 defined condition-based qualification which is an adjunct to type testing. 
The qualified condition is established by condition indicator(s) prior to the start of accident 
conditions for which the equipment was demonstrated to meet the design requirements for the 
specified service conditions. IEC/IEEE 60780-323 defined condition indicator. 

Significant research has been performed on condition 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 document be used by operators of nuclear power plants, 
systems evaluators and by licensors. 

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

IEC/IEEE 62582-1 is the third level IEC SC 45A document tackling the issue of application of 
condition monitoring in equipment qualification and management of ageing of electrical I&C 
equipment in nuclear power plants. 

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

For more details on the structure of the IEC SC 45A standard series, see item d) of this 
introduction. 

___________ 
2  Numbers in square brackets refer to the Bibliography. 
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c) Recommendations 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.  

d) Description of the structure of the IEC SC 45A standard series and relationships with 
other IEC documents and other bodies documents (IAEA, ISO) 

The top-level document of the IEC SC 45A standard series is IEC 61513. It provides general 
requirements for I&C systems and equipment that are used to perform functions important to 
safety in NPPs. IEC 61513 structures the IEC SC 45A standard series.  

IEC 61513 refers directly to other IEC SC 45A standards for general topics related to 
categorization of functions and classification of systems, qualification, separation of systems, 
defence against common cause failure, software aspects of computer-based systems, hardware 
aspects of computer-based systems, and control room design. The standards referenced 
directly at this second level should be considered together with IEC 61513 as a consistent 
document set. 

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 61513 
and IEC 63046 structure the IEC SC 45A standard series and shape a complete framework 
establishing general requirements for instrumentation, control and electrical power systems for 
nuclear power plants.  

IEC 61513 and IEC 63046 refer directly to other IEC SC 45A standards for general 
requirements for specific topics, such as categorization of functions and classification of 
systems, qualification, separation, defence against common cause failure, control room design, 
electromagnetic compatibility, human factors engineering, cybersecurity, software and 
hardware aspects for programmable digital systems, coordination of safety and security 
requirements and management of ageing. The standards referenced directly at this second level 
should be considered together with IEC 61513 and IEC 63046 as a consistent document set.  

At a third level, IEC SC 45A standards not directly referenced by IEC 61513 or by IEC 63046 
are standards related to specific requirements for specific equipment, technical methods, or 
specific activities. Usually these documents, which make reference to second-level documents 
for general topics 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.  

IEC 61513 has adopted a presentation format similar to the basic safety publication IEC 61508 
with an overall safety life-cycle framework and a system life-cycle framework and provides an 
interpretation of the general requirements of IEC 61508-1, IEC 61508-2 and IEC 61508-4, for 
the nuclear application sector. Compliance with IEC 61513 will facilitate consistency with the 
requirements of IEC 61508 as they have been interpreted for the nuclear industry. In this 
framework IEC 60880 and IEC 62138 correspond to IEC 61508-3 for the nuclear application 
sector. 
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IEC 61513 refers to ISO as well as to IAEA 50-C-QA (now replaced by IAEA GS-R-3) for topics 
related to quality assurance (QA). 

The IEC SC 45A standards series consistently implements and details the principles and basic 
safety aspects provided in the IAEA code on the safety of NPPs and in the IAEA safety series, 
in particular the Requirements NS-R-1, establishing safety requirements related to the design 
of Nuclear Power Plants, and the Safety Guide NS-G-1.3 dealing with instrumentation and 
control systems important to safety in Nuclear Power Plants. The terminology and definitions 
used by SC 45A standards are consistent with those used by the IAEA. 

The IEC SC 45A standards series consistently implements and details the safety and security 
principles and basic aspects provided in the relevant IAEA safety standards and in the relevant 
documents of the IAEA nuclear security series (NSS). In particular this includes the IAEA 
requirements SSR-2/1 , establishing safety requirements related to the design of nuclear power 
plants (NPPs), the IAEA safety guide SSG-30 dealing with the safety classification of structures, 
systems and components in NPPs, the IAEA safety guide SSG-39 dealing with the design of 
instrumentation and control systems for NPPs, the IAEA safety guide SSG-34 dealing with the 
design of electrical power systems for NPPs, the IAEA safety guide SSG-51 dealing with human 
factors engineering in the design of NPPs and the implementing guide NSS42-G for computer 
security at nuclear facilities. The safety and security terminology and definitions used by the 
SC 45A standards are consistent with those used by the IAEA.  

IEC 61513 and 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. 
Regarding nuclear safety, IEC 61513 and IEC 63046 provide the interpretation of the general 
requirements of IEC 61508-1, IEC 61508-2 and IEC 61508-4, for the nuclear application sector. 
In this framework, IEC 60880, IEC 62138 and IEC 62566 correspond to IEC 61508-3 for the 
nuclear 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).  

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, IEC 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 It is assumed that for the design of I&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 SC 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 and object 

This part of the IEC/IEEE 62582 series contains requirements for application of the other parts 
of IEC/IEEE 62582 related to specific methods for condition monitoring in electrical equipment 
important to safety of nuclear power plants. It also includes requirements which are common to 
all methods. The procedures defined in IEC/IEEE 62582 are intended for detailed condition 
monitoring. 

IEC/IEEE 62582 specifies condition monitoring methods in sufficient detail to enhance the 
accuracy and repeatability, and provide standard formats for reporting the results. The methods 
specified are applicable to electrical equipment containing organic or polymeric materials. Some 
methods are especially designed for the measurement of condition of a limited range of 
equipment whilst others can be applied to all types of equipment for which the organic polymeric 
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 monitoring methods may can also be 
applicable to other components which include organic or polymeric materials. 

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

NOTE The procedures defined in the IEC/IEEE 62582 are intended for detailed condition monitoring. A simplified 
version of the procedures may can be appropriate for preliminary assessment of the need for detailed measurements. 

2 Normative references 

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

IEEE Std 323:2003, IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power 
Generating Stations 

IEC/IEEE 60780-323, Nuclear facilities – Electrical equipment important to safety – 
Qualification 

IEC/IEEE 62582 (all parts), Nuclear power plants – Instrumentation and control important to 
safety – Electrical equipment condition monitoring methods 
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3 Terms and definitions  

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

• IEEE Standards Dictionary Online: available at http://dictionary.ieee.org 

3.1  
condition indicator  
characteristic of a structure, system or component that can be observed, measured or trended 
to infer or directly indicate the current and future ability of the structure, system or component 
to function within acceptance criteria  

[SOURCE: IAEA Nuclear Safety and Security Glossary, 20072022 (Interim) Edition] 

3.2  
condition monitoring 
continuous or periodic tests, inspections, measurement or trending of the performance or 
physical characteristics of structures, systems and components to indicate current or future 
performance and the potential for failure 

[SOURCE: IAEA Safety Glossary, 20072018 Edition, modified – note removed.] 

3.3  
equipment qualification 
generation and maintenance of evidence to ensure that equipment will operate on demand, 
under specified service conditions, to meet system performance requirements  

[SOURCE: IAEA Nuclear Safety and Security Glossary, 20072022 (Interim) Edition, modified – 
notes not included.] 

3.4   
item important to safety  
item that is part of a safety group and/or whose malfunction or failure could lead to radiation 
exposure of the site personnel or members of the public 

[IAEA Safety Glossary, 2007 Edition] 

equipment important to safety 
equipment that is part of a safety group and/or whose malfunction or failure could lead to undue 
radiation exposure of the site personnel or members of the public. Equipment including: 

• those structures, systems and components that prevent anticipated operational occurrences 
from leading to accident conditions; 

• those features that are provided to mitigate the consequences of malfunction or failure of 
structures, systems and components. 

Note 1 to entry:  

a) For usage consistent with IEC 61226 [11], equipment important to safety are as follows: 

1) all I&C equipment performing Category A to Category C functions (in accordance with the IEC 61226 [11] 
categorisation scheme); 

2) all electrical equipment necessary to ensure emergency energy supply to this equipment in case of a loss of 
normal power supply; 
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