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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR FACILITIES - INSTRUMENTATION, CONTROL AND
ELECTRICAL POWER SYSTEMS IMPORTANT TO SAFETY -
STRUCTURE OF THE IEC SC 45A STANDARDS SERIES

FOREWORD

tional electrotechnical committees (IEC National Committees). The object of IEC is to promote_inte
eration on all questions concerning standardization in the electrical and electronic fields. Tq this
Hition to other activities, IEC publishes International Standards, Technical Specifications, Technical
cly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Puplication(s)
hration is entrusted to technical committees; any IEC National Committee interested in(the-subject d
barticipate in this preparatory work. International, governmental and non-governmentalorganization
he IEC also participate in this preparation. IEC collaborates closely with the International Organiz
Hardization (ISO) in accordance with conditions determined by agreement between’the two organiz

ormal decisions or agreements of IEC on technical matters express, as neatlysas possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
bsted IEC National Committees.

Publications have the form of recommendations for international¢use and are accepted by IEC
mittees in that sense. While all reasonable efforts are made to €nsure that the technical conten
cations is accurate, IEC cannot be held responsible for ther way in which they are used or
terpretation by any end user.

parently to the maximum extent possible in their national\and regional publications. Any divergence
EC Publication and the corresponding national or regional publication shall be clearly indicated in t

tself does not provide any attestation of conformity. Independent certification bodies provide cqg
5sment services and, in some areas, access,tovIEC marks of conformity. IEC is not responsiblg
Ces carried out by independent certification bodies.

ers should ensure that they have the latést edition of this publication.
Bbility shall attach to IEC or its directors, employees, servants or agents including individual exp
damage of any nature whatsoeyer, whether direct or indirect, or for costs (including legal f4

hses arising out of the puplication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to the Nermative references cited in this publication. Use of the referenced public]
bensable for the correct ‘application of this publication.

tion is drawn to the.possibility that some of the elements of this IEC Publication may be the subject
. IEC shall not.be held responsible for identifying any or all such patent rights.
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Draft Report on voting
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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 Technical Report is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.
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The committee has 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

e reconfirmed,
e withdrawn,

e replaced by a revised edition, or
e amended.

IMPOI ;

contajns colours which are considered to be useful for the correct understanding of.its
conte

nts. Users should therefore print this document using a colour printer.
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INTRODUCTION

Technical background, main issues and organisation of the Technical Report

The IEC SC 45A series of standards include the same common description in their
Introduction, item d), outlining the overall structure of the series and its relationship with
other standards bodies and standards (e.g. specific IAEA safety guides and IEC 61508).

The structure of the IEC SC 45A series at the time of drafting this Technical Report could
be described as a “pyramid” extending down from two top-level documents (at level 1) to
other documents (at levels 2, 3 and 4).

With the gradual extension of the IEC SC 45A scope to address electrical power systems,
cyber security and human factors engineering, and ongoing development of new standards,
it had become apparent that the common description could no longer, on its own, adefjuately
fulf{l this objective without becoming overly extensive.

Thig Technical Report is therefore intended to augment the common description [that is
included in the Introduction, item d), of all IEC SC 45A standards and echnical feports
(indluding this Technical Report).

It was agreed at the IEC SC 45A meeting held in Paris in April 2019 that this Tefghnical
Report should be primarily for the benefit of the users of the"\EC SC 45A standards
(ingluding first time users) rather than for the expert members of-IEC SC 45A and its Working
gropps.

A revision of this Technical Report should be considered after each SC 45A meeting and, if
judged necessary, a revision then undertaken subject/to‘the availability of the appropriate
respurces.

Situation of the current Technical Report in the structure of the IEC SC 45A standard
serjes

The technical report IEC TR 63400 is a fourthilevel IEC SC 45A document.

Ilterh d) of this introduction describes the Structure of the IEC SC 45A standard sgries in
gerjeral terms.

This Technical Report augments that description to enable users of individual IEC $C 45A
stapdards to obtain a more comprehensive understanding of the overall structure| of the
serles and its relationship with,other standards bodies and standards. The publication of
subsequent editions of this ,Technical Report should also enable minor changes|in the
strcture to be described without the need for amending the common description|that is
included in the Introduction, item d), of all IEC SC 45A documents.

Re¢ommendations and limitations regarding the application of the Technical Report

important to.'note that a Technical Report is entirely informative in nature. It gathers
datp collected/from different origins and it establishes no requirements.

Descriptionof the structure of the IEC SC 45A standard series and relationships with
other IEC documents and other bodies documents (IAEA, 1SO)

Th
documents of the IEC SC45A standard series are IEC 61513 and IEC 63046.

IEC 61513 provides general requirements for instrumentation and control (1&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.

p-level

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
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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
activities. Usually these documents, which make reference to second-level documents for
general requirements, can be used on their own.

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

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
thelrelevant documents of the IAEA nuclear security series (NSS). In particular this.includes
the|lAEA requirements SSR-2/1, establishing safety requirements related to theldesign of
nudlear power plants (NPPs), the IAEA safety guide SSG-30 dealing with-the| safety
clagsification of structures, systems and components in NPPs, the IAEA safety guidg¢ SSG-
39 dealing with the design of instrumentation and control systems for NPRs,)the IAEA safety
guifle SSG-34 dealing with the design of electrical power systems for NPPs, the IAEA safety
guile SSG-51 dealing with human factors engineering in the desigh of NPPs gnd the
implementing guide NSS17 for computer security at nuclear fagtilities. The safdty and
sequrity terminology and definitions used by the SC 45A standards are consistent with those
used by the IAEA.

IEQ 61513 and IEC 63046 have adopted a presentation format similar to the basig safety
pulblication 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 puclear
apglication sector. In this framework IEC 60880} EC 62138 and IEC 62566 correspond to
IECQ 61508-3 for the nuclear application sector.

IEQ 61513 and IEC 63046 refer to ISO 9001 ‘as well as to IAEA GS-R 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/SC45A
security standards. It builds upon(he valid high level principles and main conceptq of the
gerleric security standards, in particular ISO/IEC 27001 and ISO/IEC 27002; it adap{s them
and completes them to fit thendclear context and coordinates with the IEC 62443 sefies. At
level 2, IEC 60964 is the\entry document for the IEC/SC45A control rooms stamdards,
IEQ 63351 (currently inpreparation) is intended as the entry document for the humanifactors
endineering standardstand |IEC 62342 is the entry document for the ageing management
standards.

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

NOTE 2 _IEC*TR 63400 (this document) provides a more comprehensive description of the overall stryicture of
the |EC.SC 45A standards series and of its relationship with other standards bodies and standards.
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NUCLEAR FACILITIES — INSTRUMENTATION, CONTROL AND
ELECTRICAL POWER SYSTEMS IMPORTANT TO SAFETY -
STRUCTURE OF THE IEC SC 45A STANDARDS SERIES

1 Scope

The IEC SC 45A series of standards include a general description in their Introduction, item d),
outlining the overall structure of the series and its relationship with other standards bodies and
standafds (€.9. speciiic TAEA safety guides and IEC 61503).

This ddcument is intended to augment that description to enable users of individuallEC $C 45A
standafds to obtain a more comprehensive understanding of the overall structure lof thg series
and its|relationship with other standards bodies and standards.

This dqcument is organized as follows:

. Clatse 5 outlines the scope of the IEC SC 45A standards series;

e Clause 6 describes the basic structure of the IEC SC 45A standards series, with pafrticular
refgrence to a hierarchy of levels and subdivision into a set of broad topic areas;

o Clause 7 presents the structure of the IEC SC 45A standards series in diagrammati¢ form;
o Clat
a) [the full set of IEC SC 45A standards in tabulat-form and numerical order,
b) lother (i.e. non IEC SC 45A) documents ofsparticular relevance to IEC SC 45A, apd
c) [the IEC SC 45A standards in tabular form for each broad topic area.

se 8 introduces and points to three annexes thatinclude:

NOTE |n this edition, the documents listed in the annexes and their status correspond to the situation thaf applied
on 1t May 2021.

2 Nagrmative references

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

IEC 60p15, Nuclear-power plants — Instrumentation important to safety — Radiation detegctors —
Charaqteristics and test methods

IEC 60[F09,~Nuclear power plants — Instrumentation, control and electrical power systems
importgnt to-safety — Separation

IEC 60737, Nuclear power plants — Instrumentation important to safety — Temperature sensors
(in-core and primary coolant circuit) — Characteristics and test methods

IEC 60772, Nuclear power plants — Instrumentation systems important to safety — Electrical
penetration assemblies in containment structures

IEC 60880, Nuclear power plants — Instrumentation and control systems important to safety
Software aspects for computer-based systems performing category A functions

IEC 60964, Nuclear power plants — Control rooms — Design

IEC 60965, Nuclear power plants — Control rooms — Supplementary control room for reactor
shutdown without access to the main control room

IEC 60987, Nuclear power plants — Instrumentation and control important to safety — Hardware
requirements
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IEC 60988, Nuclear power plants — Instrumentation important to safety — Acoustic monitoring
systems for detection of loose parts: characteristics, design criteria and operational procedures

IEC 61031, Nuclear facilities — Instrumentation and control systems — Design, location and
application criteria for installed area gamma radiation dose rate monitoring equipment for use
during normal operation and anticipated operational occurrences

IEC 61225, Nuclear power plants — Instrumentation, control and electrical power systems —
Requirements for static uninterruptible DC and AC power supply systems

IEC 61226, Nuclear power plants — Instrumentation, control and electrical power systems
important to safety — Categorization of functions and classification of systems

IEC 61R50, Nuclear reactors — Instrumentation and control systems important forpsafety —
Detection of leakage in coolant systems

IEC 61p08-1, Functional safety of electrical/electronic/programmable electronic, safety+elated
systems — Part 1. General requirements

IEC 61p08-2, Functional safety of electrical/electronic/programmable eleCtronic safety+related
systems — Part 2: Requirements for electrical/electronic/programmablée-€lectronic safety+elated
systems

IEC 61p08-3, Functional safety of electrical/electronic/programmable electronic safety+elated
systems — Part 3: Software requirements

IEC 61p08-4, Functional safety of electrical/electronic/programmable electronic safety+related
systems — Part 4: Definitions and abbreviations

IEC 61p08-7, Functional safety of electrical/electronic/programmable electronic safety+related
systems — Part 7: Overview of techniques and.um€asures

IEC 61p13, Nuclear power plants — Instrumentation and control important to safety — General
requirements for systems

IEC 61B39, Nuclear power plants, -~ Design of control rooms — Functional analygis and
assignment

IEC 62/138, Nuclear power plants — Instrumentation and control systems important to safety —
Software aspects for computer-based systems performing category B or C functions

IEC 62B40, Nuclear power plants — Instrumentation and control systems important to safety —
Requirements for eoping with common cause failure (CCF)

IEC 62B42, Nuclear power plants — Instrumentation and control systems important to safety —
Managgement of ageing

IEC 624657 Nuclear power plants — Instrumentation and control important to safety -
Management of ageing of electrical cabling systems

IEC 62566, Nuclear power plants — Instrumentation and control important to safety
Development of HDL-programmed integrated circuits for systems performing category A
functions

IEC 62645, Nuclear power plants — Instrumentation, control and electrical power systems —
Cybersecurity requirements

IEC 62671, Nuclear power plants — Instrumentation and control important to safety — Selection
and use of industrial digital devices of limited functionality

IEC 62705, Nuclear power plants — Instrumentation and control important to safety — Radiation
monitoring systems (RMS): Characteristics and lifecycle
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IEC 62808, Nuclear power plants — Instrumentation and control systems important to safety —
Design and qualification of isolation devices

IEC 62855, Nuclear power plants — Electrical power systems — Electrical power systems
analysis

IEC 62859, Nuclear power plants — Instrumentation and control systems — Requirements for
coordinating safety and cybersecurity

IEC 63046, Nuclear power plants — Electrical power system — General requirements

IEC 63272, Nuclear facilities — Electrical power systems — AC interruptible power supply
systems (in preparation)

IEC 63R98, Nuclear power plants — Electrical power systems — Coordination andfintgraction
with elgctric grid (in preparation)

IEC 63B51, Nuclear facilities — Human Factors Engineering — Application\to~the depign of
Humanr Machine Interfaces (in preparation)

IEC/IEEE 60780-323, Nuclear facilities — Electrical equipment <important to sdfety -
Qualifigation

IEC/IEEE 60980-344, Nuclear facilities — Equipment important to\safety — Seismic qualification
IAEA Safety Glossary, 2018 Edition, IAEA, Vienna, 2019

IAEA Nuclear Security Series Glossary, Version 1.3, Nevember 2015

3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the foJlowing
addrespes:

e |E( Electropedia: available atdftps://www.electropedia.org/
e |SQ Online browsing platform: available at https://www.iso.org/obp

e |ISQ Online browsing platform: available at https://www.iso.org/obp

3.1
computer-based item
item thpt relies omysoftware instructions running on microprocessors or microcontrollers

Note 1 t¢ entry; “\n-this term and its definition, the term item can be replaced by the terms: system, or equipment,
or devicg.

Note 2 t¢ entry: A computer-based item is a kind of programmable digital item.

Note 3 to entry: This term is equivalent to software-based item.

Note 4 to entry: See also the definition of E/E/PE item and the associated notes.
3.2

computer-based system

I&C system whose functions are mostly dependent on, or completely performed by using
microprocessors, programmed electronic equipment or computers

Note 1 to entry: See also I1&C system.

3.3

Electrical/Electronic/Programmable Electronic item

E/E/PE item

item based on electrical (E) and/or electronic (E) and/or programmable electronic (PE)
technology

Note 1 to entry: In this term and its definitions, the term item can be replaced by the terms: system, or equipment,
or device.


https://www.electropedia.org/
https://www.iso.org/obp
https://www.iso.org/obp
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Note 2 to entry: See also the definitions of programmable digital item, of computer-based item, of hardwired item,
of programmable logic item and the associated notes.

Note 3 to entry: The definitions of the terms related to the technology: E/E/PE item, programmable digital item,
computer-based item, hardwired item, programmable logic item are totally consistent and coherent.

3.4

electrical power system

EPS

system performing electrical power generation, transmission and distribution; performing supply
functions to operate plant equipment (pumps, valves, heaters, etc.) and to 1&C systems

Note 1 to entry: An electrical system can integrate E/E/PE items to perform its internal electrical control and
protection.

3.5
functign
specifi¢ purpose or objective to be accomplished, that can be specified or described without
refererice to the physical means of achieving it

3.6
hardwired item
item thpt relies on relays, on analogue electronic or on discrete digitallogic

Note 1 tp entry: In this term and its definition, the term item can be replaced by the terms: system, or equipment,
or devicg.

Note 2 tp entry: This term used by SC45A is equivalent to the term electrical/electronic item (E/E item] defined
according to IEC 61508. Relays are electro-mechanical items which are nat)electronic items.

Note 3 t¢ entry: Hardwired items are also usually called conventionalitems.

Note 4 t¢ entry: See also the definitions of E/E/PE item and the associated notes.
3.7
HDL-prfogrammed device
HPD
integrated circuit configured (for NPP 1&C systems), with Hardware Description Languades and
related| software tools

Note 1 t¢ entry: HDLs and related tools (e.g\simulator, synthesizer) are used to implement the requiremgnts in a
proper apsembly of pre-developed micro-elgctronic resources.
Note 2 t¢ entry: The development of-HPDs can use Pre-Developed Blocks.

Note 3 {o entry: HPDs are typically based on blank FPGAs (Field Programmable Gate Arrays) of similar
programmable integrated circuitst

Note 4 t¢ entry: HPD is a kind)of programmable logic item.

Note 5 t¢ entry: See also'the definition of E/E/PE item and the associated notes.
3.8
I&C syjstem

system|, based on E/E/PE items, performing plant 1&C functions as well as servite and
monitofing, fuhctions related to the operation of the system itself

Note 1 toentryT The term 1S Used as a general term which encompasses ail efements of the system, such as internal
power supplies, sensors and other input devices, data highways and other communication paths, interfaces to
actuators and other output devices. The different functions within a system may use dedicated or shared resources.

Note 2 to entry: The elements included in a specific 1&C system are defined in the specification of the boundaries
of the system.

Note 3 to entry: See also “electrical power system”. The terms “electrical power system” and “I&C system” are terms
related to the main functions the systems perform; respectively “electrical power generation, transmission and
distribution” and “measurement, protection, control and HMI related to the NPP process”. They have to be considered
in conjunction and are totally consistent and coherent. with the general requirements established by IEC 61513 and
IEC 63046 for instrumentation, control and electrical power systems for nuclear power plants.

Note 4 to entry: See also the definition of E/E/PE item and the associated notes.

Note 5 to entry: According to their typical functionality, IAEA distinguishes between automation / control systems,
HMI systems, interlock systems and protection systems.
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3.9

nuclear energy generation facilities

nuclear power plants (NPPs), fuel handling and processing plants, interim and final repositories
for spent fuel and nuclear waste

3.10

nuclear safety

achievement of proper operating conditions, prevention of accidents and mitigation of accident
consequences, resulting in protection of workers, the public and the environment from undue
radiation risks

[SOURCE: IAEA Safety Glossary, 2018 edition]

3.11
programmable digital item
item thpat relies on software instructions or programmable logic to accomplish a fGhction

Note 1 t¢ entry: In this term and its definition, the term item can be replaced by the terms:\system, or equipment,
or devicg.

Note 2 t¢ entry: See also the definition of E/E/PE item and the associated notes.

Note 3 t¢ entry: The main kinds of programmable digital items are computer-based,items and programmaple logic
items.

Note 4 tp entry: This term used by IEC SC45A is equivalent to programmable electronic item (PE item] defined
according to IEC 61508.
3.12
programmable logic item
item thjat relies on logic components with an integratéd circuit that consists of logic elements
with an inter-connection pattern, parts of which are user programmable

Note 1 t¢ entry: In this term and its definition, the term item can be replaced by the terms: system, or equipment,
or devicg.

Note 2 t¢ entry: A programmable logic item is a kind\0f programmable digital item.
Note 3 t¢ entry: See also the definition of E/E/RE item and the associated notes.

3.13
standard
document, established by consensus and approved by a recognized body, that provides, for

commdn and repeated use, .rutes, guidelines or characteristics for activities or their fesults,
aimed pt the achievement of the optimum degree of order in a given context

Note 1 t¢ entry: Standards$ should be based on the consolidated results of science, technology and experighce, and
aimed af the promotion of optimum community benefits.

[SOURCE: ISO/IEC"Directives, Part 2:2021, 3.1.2]

3.14
international standard
standafd\that is adopted by an international standardizing/standards organization anqd made
available to the public

[SOURCE: ISO/IEC Directives, Part 2:2021, 3.1.3]

3.15

technical report

TR

document published by ISO or IEC containing collected data of a different kind from that
normally published as an International Standard or Technical Specification

[SOURCE: ISO/IEC Directives, Part 2:2021, 3.1.8]
4 Abbreviated terms

AC Administrative Circular
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CCF Common Cause Failure
CBP Computer Based Procedures
EMI Electromagnetic Interference
EP Electrical Power
EPS Electrical Power System
HFE Human Factors Engineering
HMI Human Machine Interface
IAEA International Atomic Energy Agency
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronic Engineers
ISO International Organization for Standardization
ITNS Important To Nuclear Safety
1&C Instrumentation and Control
L/C Lifecycle
L1, L2, ... Level 1, Level 2, ...
NP New Work Item Proposal
NPEQ Nuclear Power Engineering Committee (of-the IEEE)
NPP Nuclear Power Plant
NSS Nuclear Security Series (of the IAEA)
RFI Radio Frequency Interference
RTD Resistance Temperature Detector
SC Subcommittee
TC Technical committee
TR Technical Report
WG Working Group
5 |IEC SC 45A scope
5.1 Technical scope
An abridged version\ef the IEC SC 45A technical scope is as follows:
To |prepare(standards applicable to the electronic and electrical functions and asspciated
systems.and equipment used in nuclear energy generation facilities (nuclear power|plants,
fue| handling and processing plants, interim and final repositories for spent fuel and puclear
wagte)to improve the efficiency, safety and security of nuclear energy generation.

The standards cover the entire lifecycle of these instrumentation, control and electrical
power systems, from conception, through design, manufacture, test, installation,
commissioning, operation, maintenance, aging management, modernization and
decommissioning.

Refer to the IEC website for the IEC SC 45A full technical scope statement. The following may
be used to obtain information relating to IEC SC 45A and the list of IEC TCs / SCs , respectively:

https://www.iec.ch/dyn/www/f?p=103:7:::::FSP_ORG ID:1358

https://www.iec.ch/technical-committees-and-subcommittees#tclist

NOTE For more information about IEC management and activities, see: https://www.iec.ch/homepage.
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5.2 Relationship with other standards bodies
5.21 General

Many IEC SC 45A standards make reference to other SC 45A standards and, where applicable,
also make reference to various non-SC 45A IEC and ISO standards rather than repeating their
requirements.

In addition to the above, IEC SC 45A has established a number of liaisons with other IEC
technical committees/subcommittees and with technical committees of other standards bodies.

For further details of these, refer to the IEC website as below and then select “Liaisons”:

https://www.iec.ch/dyn/www/f?2p=103:29:8332652503242::::FSP_ORG ID.FSP _LANG ID:
1348,25

The relevance of some of these liaisons to the work of IEC SC 45A is outlined in 5:2)2 t¢ 5.2.4.

5.2.2 Internal IEC liaisons

IEC 61513 and IEC 63046 are the IEC SC 45A nuclear sector standardscovering I1&C and the
EPS rgspectively, equivalent to the basic safety publication IEC 61508-1, IEC 61508-2 and
IEC 61p08-4, the latter standard series being prepared by SC 65A, system aspects, of |[EC TC
65, industrial-process measurement, control and automation. The IEC SC 45A standand suite
IEC 60880, IEC 62138, IEC 62566, etc., are similarly equivalentto IEC 61508-3.

The IEC SC 45A standards (IEC 61513, IEC 60880, etc.) differfrom IEC 61508 in that they take
into acg¢ount the "traditional" nuclear sector deterministic-désign approach used since thg 1950s.

NOTE As a result of the above, systems designed in accordange with the IEC SC 45A standards generally comply
with IEC|61508, but the reverse is not true.

It is alsjo worth noting that IEC SC 45A and IEC SC 45B include radiation monitoring for djfferent
functiohs. The IEC SC 45B radiation monitoring standards are therefore of interest|to the
IEC S¢ 45A scope.

5.2.3 Liaison with IAEA

The IEC SC 45A standards series.cornisistently implements and details the safety and qecurity
principles and basic aspects provided in the relevant International Atomic Energy Agency (IAEA)
safety [standards and in the relevant documents of the IAEA nuclear security series |(NSS).
These JAEA documents are_ introduced in 8.2 and included in Annex B.

In addition, the safety,and security terminology and definitions used by IEC SC 45A standards
are consistent with those used by the IAEA as described in 5.4.

5.2.4 | Liaisonwith IEEE NPEC
Recog{izing the synergies between the IEC SC 45A and the IEEE NPEC nuclear standards

organizations, a collaborative programme was established to allow the development pf joint
IEC/IEEE standards. There are two forms of joint logo standards.

Existing IEEE standards that are adopted by IEC: These receive new IEC identifiers.
Standards that are developed jointly: These receive identifiers of the form IEC/IEEE xxxxx.

To enable this, the following agreements were established between IEC SC 45A and the
Nuclear Power Engineering Committee (NPEC) of the Institute of Electrical and Electronic
Engineers (IEEE):

AC/138/2002 — Co-operation and Licence Agreement between IEC and IEEE.
AC/24/2007 — IEC-IEEE dual logo maintenance procedure.
AC/22/2008 — IEC-IEEE joint development agreement.

These agreements have made possible:

e The joint development of dual logo IEC/IEEE standards on an agreed set of specific topics;


https://www.iec.ch/dyn/www/f?p=103:29:8332652503242::::FSP_ORG_ID,FSP_LANG_ID:1358,25#4
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e The endorsement and publication of selected existing IEEE standards as IEC standards.

The three ACs can be accessed via the IEC web site by following the link (below), clicking on
“Selected ACs” and then scrolling down to “IEC/IEEE”:

https://www.iec.ch/dyn/www/f?p=103:96.:0#2
A guide on IEC/IEEE collaboration can also be accessed via the IEC web site at:

www.iec.ch/resource-centre/quide-iecieee-cooperation

5.3

Criteria for development of SC 45A standards

Generic international standards (e.g. IEC, ISO) have been developed for most types of systems,
equipment and methods that are required by industry

When

here is a generic standard for a topic which cannot be used directly or which

adaptation for the nuclear sector, guidelines are developed for its use or “nuclear-equ

standa

rds are developed.

needs
valent”

In such cases, the IEC SC 45A “application” guidelines and “nuclear equivalent” standards
make reference to and adhere as closely as possible to the generic international stands

5.4
The IE

IEC SC 45A terminology policy
C SC 45A terminology policy has the following three broad objectives:

a) to yise the IAEA safety and security terminology in the‘development of the IEC §

sta

ndards and any dual logo IEC/IEEE standards;

b) where this is not possible, to use applicable |EY definitions for generic terms

ele

ctrotechnical domain and applicable ISO definitions for generic terms in other do

c) where the above are not applicable, to develop new definitions.

Links t

b the IEC Electropedia and ISO Online browsing platform have already been proy

Clause| 3, and the IAEA safety glossary can-be found at:

NOTE 1
from wh

Where

https://www.iaea.org/publications/11098/iaea-safety-glossary-2018-edition

IEC and ISO terms are developed-separately for each TC and SC and so there may be multiple d
iich to chose for any given term:

the definition of a term in the IAEA Safety Glossary or IAEA Nuclear Security

Glossary (see Clause 2) isjudged fully satisfactory, it is included directly into the IEC §
relevarnt standard.

If an IAEA definitionvof a term is judged not fully satisfactory for direct use in an IEC §

standa

rd, the original IAEA definition is integrated and a note is added to give preci

introduce some nuance.

rd.

C 45A

in the
mains;

ided in

finitions

Series
5C 45A

bC 45A
5ion or

If an IAEA definition of a term cannot be used in a specific IEC SC45A standard, a defin

develo

differer

ition is

ped for inclusion in the standard and a note is added indicating that the defiﬂition is

NOTE 2 Where it is judged not possible to use an IAEA definition, a suitably justified proposal is made to the IAEA
to evolve their definition so that it may be used in the IEC SC 45A standards series in the future.

6 The IEC SC 45A standards structure

6.1

Details of the basic structure

The basic structure is described below in terms of:

e Technical coverage — see 6.2;

e Hierarchy of levels — see 6.3;

e Subdivision into broad topic areas — see 6.4;

e Use of entry point documents — see 6.5;

e Presentation — see 6.6.


https://www.iec.ch/dyn/www/f?p=103:96:0#2
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6.2 Technical coverage

C 2021

The extent of coverage that may be provided by the IEC SC 45A standards series in terms of
the types of nuclear facility, discipline areas, types of project, focus of the standards and

lifecycl

o Al

e stages is as follows:

types of nuclear energy generation facilities (see 3.9);

¢ All instrumentation and control (I&C) systems and equipment and electrical power systems
(EPS) and equipment important to nuclear safety (ITNS);

e All I&C and EPS projects ITNS associated with the design and construction of new nuclear
energy generation facilities and/or modernisation for existing nuclear energy generation

facilities;
o All pystem aspects, equipment aspects and methodologies;
e All ptages of the lifecycle of the I&C and EP systems and equipment from their.congeption
to their ultimate decommissioning.
The cojerage provided by individual IEC SC 45A standards should be indicated by thejir titles
and delscribed in more detail by their scope statements. The scope statements for individual

IEC S{ 45A standards may therefore refer to them providing requirements for a subsef]
combination of the following:

e Either a) nuclear energy generation facilities, or

b)
c)

e Eithher a) I&C systems and equipment (only), or

b)
c)

o Either a) new plants (only), or

b)
c)

o Either a) system aspects (onhy)) or

b)

c)

d)
e Spe

dedign, manpufacture, testing, installation, commissioning, operation, maintenance,

ma
NOTE

6.3
6.3.1
The ba

The de

Hierarchy of levels

NPPs (only), or

one or more nuclear energy generation facilities other than NPPs;

EP systems and equipment (only), or
both of these discipline areas;

modernisation projects (only), or
both of these project types;

equipment aspects (only), or
methods (only), or
some combination of these;

cific stagestof the overall system lifecycle (e.g. conception, requirements specif

hagement’and decommissioning).

n practice, the majority of the current IEC SC 45A standards address requirements for NPPs (only).

or any

cation,
ageing

General
sic structure comprises a hierarchy of 4 levels (L1 to L4).

finitions of these levels are as follows:

L1: General requirements

L2: General requirements for specific topics

L3: Specific requirements for specific topics

L4: Te

chnical Reports (which are not normative)

These 4 levels are described in more detail in 6.3.2 to 6.3.5.


https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c

IEC TR 63400:2021 © IEC 2021 -17 -

6.3.2

Level 1

The top-level documents of the IEC SC 45A standard series are IEC 61513 and IEC 63046.

IEC 61513 provides general requirements for I&C systems and equipment that are used to
perform functions important to safety in 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

IEC 61p13 and IEC 63046 have adopted a presentation format similar to the basic
tion IEC 61508 with an overall life-cycle framework and a system life-cycle framlwork.

public
With re

requirements of IEC 61508-1, IEC 61508-2 and IEC 61508-4 for the nuclearapplication

6.3.3

IEC 61
related
qualific
electro
digital

The st
IEC 61

With relference to 5.2.2, IEC 60880, IEC 62138\and IEC 62566 provide the interpretatior

genera

6.3.4

IEC Sd
to sped
third |

requirgments, can be used.,on.their own.

6.3.5
The IE
Report
6.4
6.4.1

systen}. for-ruetearpowerplants:

ference to 5.2.2, IEC 61513 and IEC 63046 provide the interpretation of the ¢

Level 2

613 and IEC 63046 refer directly to other IEC SC 45A standards for general requir
to specific topics such as categorization of functions @nd classification of sy
ation, separation, defence against common causé« failure, control room
magnetic compatibility, cybersecurity, software and hardware aspects for progran
systems, coordination of safety and security requirements and management of a

bndards referenced directly at this second Jevel should be considered togeth
513 and IEC 63046 as a consistent documéni'set.

requirements of IEC 61508-3 for the nuclear application sector.

Level 3

45A standards not directly.referenced by IEC 61513 or by IEC 63046 are those
ific requirements of specific'equipment, technical methods, or activities. Usuall
bvel documents, which y)make reference to second-level documents for ¢

Level 4

C SC 45 standard series is then extended and augmented by a number of Te
5. These fourth level documents are not normative.

Broad:topic areas
General

safety

eneral
sector.

bments
stems,
jesign,
hmable
jeing.

Br with

of the

related
these
eneral

chnical

In addi
of broa

. — f e tEC-SC457 .

d topic areas, these being:

umber

Two topic areas mainly addressing discipline-based architectures and specifics of that discipline:

Topic 01: 1&C architecture and specifics of 1&C;

Topic 02: Electrical power system architecture and specifics of electrics.

Five topic areas mainly addressing safety and other methodologies:

Topic 11: Safety fundamentals;

Topic 12: Equipment qualification and system performance;

Topic 13: Human factors engineering (HFE);

Topic 14: Cyber security;

Topic 15: Ageing management.
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pic areas mainly addressing specific systems and equipment:

Topic 21: Control rooms and human machine interfaces (HMI);

Topic 22: Sensors and measurement techniques;

Topic 23: Special process measurement;

Topic 24: Radiation monitoring;

Topic 25: Plant wide 1&C and electrical equipment.

The scope of these twelve broad topic areas is described in 6.4.2 to 6.4.13.

NOTE 1 The topic areas defined are for administrative purposes, and do not feature in the title or scope

the stan

ards within those areas

C 2021

of any of

NOTE 2
majority

suggestg that there could be a need in the future for:

o the

e enh
NOTE 3

6.4.2

This topic area applies to Electrical/Electronic/Programmable Electronic (E/E/PE) bas

system

e Ovgrall I&C system architecture and general design requirements and verification m

for
e Asqg

e 1&C
tho

6.4.3
This to

The IEC SC 45A scope applies to all types of nuclear energy generation facilities (see 5.1). How
of the existing IEC SC 45A standards address the requirements for nuclear power plants ((on

hddition of a small number of new topic areas; and/or
hncement of the descriptions for the 12 listed topic areas.

If there is a future need for additional topics areas, the topic identifiers may alse.require revision

I&C architecture and specifics of I&C [topic 01]

s which provide functions important to safety in nuclear facilities, including:

the 1&C systems;

essment and pre-qualification of I&C platforms;

e relating to:
coping with common cause failure;
software for computer-based items*important to safety;
programmable logic items important to safety;
data communication;
I&C system hardware.
Electrical power:system architecture and specifics of electrics [topic 02]

includi

e Overall EPS architecture and general design requirements and verification methods
EPS;

o EP$.specific design aspects complementing those general requirements;

g:

’

bver, the
y). This

ed 1&C

ethods

specific design aspects complementing-those general design requirements, such as

bic area applies toelectrical power systems (EPS) important to safety in nuclear fagilities,

for the

e Design requirements and verification methods for specific EPS components.

NOTE This topic is considered a potential growth area.

6.4.4

Safety fundamentals [topic 11]

This topic area applies to the fundamental principles for instrumentation, control and electrical
power systems important to safety for nuclear facilities, including those relating to:

e (Cat

egorisation of safety functions;

e Classification of I&C and electrical power systems and associated functional allocation
requirements;

e Defence in depth;

e Denial of service arising from single failures;
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Defence against common cause (CCF) failure (including systematic faults) and the
implementation of techniques such as separation, diversity and isolation to achieve
independence and protection from internal and external hazards and from random and
systematic faults;

Quantitative reliability evaluation, its assurance by surveillance and proof testing and
limitation by consideration of CCF and systematic faults;

Analysis techniques for the identification and treatment of potential random and systematic

faults.
6.4.5 Equipment qualification and system performance [topic 12]
This topic area applies to equipment qualification for robustness toward external stress for 1&C
systems—andEPSused-innuctearfacitites—withrparticttarreference—to—stresses—arising from
environmental conditions, including seismic events and EMI/RFI.
It appligs to aspects related to validation, verification and calibration of instrumentation systems
at the gystem or channel level, including:
o Eleftronic aspects;
e Processing aspects;
o Safety aspects related to critical safety functions;
e Performance monitoring functions.
NOTE This topic is considered a potential growth area.
6.4.6 Human factors engineering (HFE) [topic 13]
This topic area applies to the application of an HFE programme to HMI of nuclear fa[ilities,
including:
e HFE programme management;
e Operating experience review;
e Furnctional requirements analysis and*function allocation;
e Tagk analysis;
e Staffing, organisation and personnel qualification;
. TreLtment of importantshuman tasks;
e Inppt to HMI design;
e Procedure development;

Tra

ning programme development;

Human factors verification and validation;

As-puilt'design conformance;

Hurman performance momnitoring-

NOTE This topic is considered a potential growth area.
6.4.7

This topic area applies to system robustness toward external stress for I&C systems and EPS
used in nuclear facilities, with particular reference to stresses arising from malevolent acts.

Cyber security [topic 14]

It also applies to the coordination of safety and security requirements for 1&C systems and EPS
for nuclear facilities.

NOTE This topic is considered a potential growth area.
6.4.8

This topic area applies to the ageing management of I&C systems and EPS for nuclear facilities,
including:

Ageing management [topic 15]
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e the replacement, upgrading and modernization of I&C systems and EPS due to
obsolescence, ageing, plant life extension activities and other economically, technically, or
safety driven motivating factors;

o the management of ageing and associated condition monitoring and diagnostic methods.
6.4.9 Control rooms and human machine interfaces (HMI) [topic 21]

This topic area applies to the control room areas and HMI of nuclear facilities, including:

e Main control room and associated design methodology;
e Supplementary control room;

e Emergency response facilities;

e Other supplementary control points;

e Controls, displays, alarms and associated support functions;
e Operating and emergency procedures;

e Communication systems.

6.4.10| Sensors and measurement techniques [topic 22]
This topic area applies to the sensors and associated measurementtechniques used for 1&C
systems and EPS in nuclear facilities, including:

e Neutron and gamma detectors;

e Temperature sensors (RTDs and thermocouples);

e In-gore and ex-core detectors and measurementtec¢hniques.

6.4.11| Special process measurement [topic 23]

This togic area applies to special process measurement used for monitoring:

e Adegquate cooling within the cores of light water reactors;

e Legkages from the coolant systems or into the containment of light water reactors;
e Both wet and dry storage facilities and repositories for used nuclear fuel and waste.
6.4.12| Radiation monitoring [topic 24]

This togic area applies to radiation monitoring used for monitoring plant processes, planticontrol
and safety actuation in npuclear facilities.

NOTE |EC SC 45B radiation monitoring standards address similar requirements for normal operation plaht states
and are therefore of interest to the IEC SC 45A scope.

6.4.13| Plant wide I&C and electrical equipment [topic 25]

This togic area@pplies to I&C and electrical equipment that is used throughout nuclear fagilities,
including/that at the boundary of two systems, to either allow communication/transfgr or to
managg their separation.

It is also used for any system or equipment related topics that do not easily adhere to the
defined scopes of the preceding topics areas.

6.5 Entry point documents

An entry point document is the term applied to the small number of IEC SC 45A standards that
enable a new user of the standards series to most effectively find their way into the series and
explore the hierarchy.

In this respect, some topic areas benefit from having a single document that covers the full
scope (or a major part of the scope) at a general level and other documents that go into further
detail for parts of that scope. In such cases, the single document can act as a convenient entry
point to the topic area, provided it explains the relationship between it and the other more
detailed documents.
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There are two discipline-oriented topic entry point documents to the hierarchy at L1:

1&C

architecture and specifics of I&C — IEC 61513;

Electrical architecture and specifics of electrics — IEC 63046.

In addition to the above, there are then a number of other topic-oriented entry point documents
to the hierarchy at L2:

Equipment qualification — IEC/IEEE 60780-323;
Human factors engineering — IEC 63351 (new standard under development);
Cyber security — IEC 62645;

FalaYaXoW. Ka)

Co

NOTE
topic arg

6.6
The stn

e A diagrammatic presentation showing the links between the |[EC'SC 45A standard
L2 which encompass the entry point documents and the, set of broad topic arefas that

and
tog

Thi

e A tabular presentation in numerical order of the standards, subdivided into:
[The published IEC SC 45A standards and TRs:plus the IEC SC 45B radiation monitoring

Thi

Ag];lly —H=C O0Zzo%z,

trol rooms and human machine interfaces (HMI) — IEC 60964.

Che two discipline-oriented entry point documents (see above) also act as the entry points for. the rq
as that do not have a single document covering the full scope (or major part thereof) at(a\general |

Presentation of the structure in the TR
ucture of the SC 45A standards is presented in the following wayst

bther define the IEC SC 45A standards hierarchy.
5 presentation is included as Figure 1.

standards of interest to the IEC SC 45A scopée (see 5.2.2);

website.

5 presentation is introduced in 8.1:and included in Annex A.

maining
evel.

5 at L1

Projected new SC 45A standards shown as approved for development on the IEC

e A tabular presentation of the other)(i.e. non-IEC SC 45A) documents that are of pafrticular

rele

Thi

e A tabular presentation of each specific topic area which contains:

vance to the IEC SC 45A scope, subdivided into:
[The IAEA documents withswhich conformance is sought;

Various other IEC, ISO and |IEEE standards, such as those that are norm
referenced from one*or more IEC SC 45A L1 & L2 standards.

5 presentation is jintroduced in 8.2 and included in Annex B.

The published IEC SC 45A standards and TRs that address the topic;
Projected new SC 45A standards currently under development for the topic;

atively

Othér published non-SC 45A standards of particular relevance and/or general interest

to the topic;

This presentation is introduced in 8.3 and included in Annex C.

7 Overview of the IEC SC 45A hierarchy

Figure

1 illustrates the structure of the IEC SC 45A standards series:

e Each rectangular box represents one of the 12 broad topic areas introduced in 6.4;

e The range of levels of the IEC documents (standards and TRs) that may occur within each
broad topic area are indicated (i.e. “L1 — L4” for two topics, “L2 — L4” for six topics and “L3
— L4” for four topics);
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The two L1 “entry point” documents for topic areas 01 and 02 (i.e. IEC 61513 and
IEC 63046, respectively) and the equivalent L2 “entry point” documents for topic areas 12,
13, 14, 15 and 21 (i.e. IEC/IEEE 60780-323, IEC 63351, IEC 62645 IEC 62342 and
IEC 60964, respectively) are shown in bold type;

Other L2 documents that exist for topic areas 01, 02, 11, 12, 14 and 21 are shown in normal
type and selected L3 documents for topic areas 13, 15, 22, 23, 24 and 25 are shown in
italics;
The main relationships between the different topic areas is indicated by the lines linking
these.

NOTE It is considered inappropriate to include the full set of IEC SC 45A documents for each topic area in the
figure. See Annex C for this information.

01 02
1&C Arch EPS Arch
L1-L4 o ) L1-L4
IEC 61513 Discipline-based e_xr_chltectures IEC 63046
and specifics

IEC 60880 IEC 61225
IEC 60987 IEC 62855
IEC 62138 IEC 63272
IEC 62340 IEC63298
IEC 62566

IEC 62671

[

[ | [

8
8.1

Annex |A includesAhe following in numerical order:

21 22 23 24 45
Safety EQ and HFE Cyber Ageing CRs and Sensors Special Radn Plant
Fundmtig System Security Mngmnt HMI and Mt Process Monitor Wide
Perform Techs Mts 1&C, E
L2-L4 L2-L4 L2-L4 L2-L4 L2-14 L2~ L4 L3-14 L3-14 L3-L4 L3-L4
IEC 6070p IEC/IEEE IEC 63351 IEC 62645 IEC 62342 IEC 60964 IEC 60515 IEC 60988 IEC 61031 /iC 60772
IEC 6122p 60780-323 IEC 61839 IEC 62859 IEC 62465 IEC 60965 | | IEC 60737 IEC 61250 IEC 62705 IfC 62808
|IEC/IEEE
60980-344
Safety and other methodologies Specific systems and equipment

IEC
Figure 1 — Structure of the IEC SC 45A standards series
Standards corresponding to SC 45A scope

Btandards related to the SC 45A full scope

Thq current'set of published IEC SC 45A standards (at L1 — L3) and TRs (at L4);

Draft}EC SC 45A documents (standards and TRs) that have been approved for develppment
aanMWWWWu website;

IEC SC 45B radiation monitoring standards that are of specific interest to IEC SC 45A topic
area 24.

For the IEC SC 45A documents, the following information is given:

8.2

Edition and year of publication;
The level within the hierarchy (i.e. L1, L2, L3 or L4);
The broad topic area to which it is assigned (e.g. “topic 017).
Non-SC 45A documents of particular relevance to SC 45A scope

Annex B includes the following:

The main set of IAEA documents with which the IEC SC 45A standards series seek
conformance;
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e Various non-IEC SC 45A standards (e.g. other IEC, ISO and IEEE standards, etc.) that are
normatively referenced from the IEC SC 45A L1 and L2 standards;

e A few other non-IEC SC 45A publications that are considered of general interest to the

SC

45A scope.

NOTE The material included in Annex B is considered indicative rather than exhaustive.
8.3 Standards related to SC 45A specific topics

Annex C includes the same set of published and draft IEC SC 45A standards, and published
IEC SC 45B standards, that are included in Annex A.

This annex is subdivided into the 12 broad topic areas and arranged by level within each topic

area. |
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bdition and year of publication;

evel within the hierarchy;

bre applicable, notes regarding its status (e.g. under revision);
itle (in full).
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Annex A
(informative)

List of SC 45A and selected SC 45B standards

General

This annex includes the following documents in numerical order:

e The current set of published IEC SC 45A standards (at L1 to L3) and TRs (at L4);
e Draft IEC SC 45A documents (standards and TRs) that have been approved for development

and are listed In the SC 45A "projects” section of the I[EC website;
e |E(Q SC 45B radiation monitoring standards that are of specific interest to IEC SCI45A topic
arep 24.
With refference to the corresponding entries in the document list, the four levels (L1 to L4) within
the hiefrarchy are defined in 6.3 and repeated below for convenience:
L1: General requirements
L2: General requirements for specific topics
L3: Specific requirements for specific topics
L4: Technical Reports (which are not normative)
With rgference to the corresponding entries in the docUment list, the twelve topic argas are
defined in 6.4 and similarly repeated below for convenigence:
e Two topic areas mainly addressing disciplinésbased architectures and specifics [of that
dis¢ipline:
— [Topic 01: I&C architecture and specifics of I&C;
— [Topic 02: Electrical power systemarchitecture and specifics of electrics.
e Five topic areas mainly addressing-safety and other methodologies:
— [Topic 11: Safety fundamentals;
— [Topic 12: Equipment qualification and system performance;
— [Topic 13: Human factors engineering (HFE);
— [Topic 14: Cyber security;
— [Topic 15: Ageing management.
o Five topic areas mainly addressing specific systems and equipment:
— [Topie'21: Control rooms and human machine interfaces (HMI);
— [Fopic 22: Sensors and measurement techniques;
— Topic 23: Special process measurement;
— Topic 24: Radiation monitoring;
— Topic 25: Plant wide I1&C and electrical equipment.
A.2 Document list
Document identifier Document edition Level Topic area
Title
IEC 60231:1967 Edition 1.0 (1967-01-01) L4 22

General principles of nuclear reactor instrumentation
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Document identifier Document edition Level Topic area
Title
IEC 60515:2007 | Edition 2.0 (2007-02-23) ‘ L3 22

Nuclear power plants — Instrumentation important to safety — Radiation detectors — Characteristics and test
methods

IEC 60532:2010 | Edition 3.0 (2010-08-31) ‘ SC45B standard

Radiation protection instrumentation — Installed dose rate meters, warning assemblies and monitors — X and

gamma radiation of energy between 50 keV and 7 MeV

IEC 60568:2006 | Edition 2.0 (2006-01-23) | L3 B

—_

Nucleaf power plants — Instrumentation important to safety — In-core instrumentation for neutron fluence rp
(flux) mpeasurements in power reactors

e

IEC 60p71:2007 | Edition 2.0 (2007-05-23) ‘ L3 | 11

Nucleal power plants — Instrumentation and control systems important to safety”—,Surveillance testing

IEC 60§09:2018 | Edition 3.0 (2018-04-18) ‘ L2 | 11

Nucleal power plants — Instrumentation, control and electrical powersystems important to safety — Separation

IEC 6037:2010 | Edition 20(2010-06-28) | L3 | 22

Nucleaf power plants — Instrumentation important to safefy“— Temperature sensors (in-core and primary cpolant
circuit)|— Characteristics and test methods

IEC 60§44:2018 | Edition 2.0 (2018-05-14) ‘ L3 | 01

Nucleaf power plants — Instrumentation and €ontrol systems important to safety — Safety logic assemblies| used
in syst¢ms performing category A fungtions: Characteristics and test methods

IEC 60f61-1:2002 | Edition 2.0 (2002-01-17) ‘ SC45B standard

Equipnjent for continuous-manitoring of radioactivity in gaseous effluents — Part 1: General requirements

IEC 60f61-2:2002 | Edition 2.0 (2002-01-17) ‘ SC45B standard

Equipnient forecorntinuous monitoring of radioactivity in gaseous effluents — Part 2: Specific requirements for
radioadtive @erdsol monitors including transuranic aerosols

IEC 60761-3:2002 | Edition 2.0 (2002-01-17) | SC458 standard

Equipment for continuous monitoring of radioactivity in gaseous effluents — Part 3: Specific requirements for
radioactive noble gas monitors

IEC 60761-4:2002 | Edition 2.0 (2002-01-16) ‘ SC45B standard

Equipment for continuous monitoring of radioactivity in gaseous effluents — Part 4: Specific requirements for
radioactive iodine monitors

IEC 60761-5:2002 | Edition 2.0 (2002-01-16) ‘ SC45B standard

Equipment for continuous monitoring of radioactivity in gaseous effluents — Part 5: Specific requirements for
radioactive tritium monitors
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https://webstore.iec.ch/publication/2837
https://webstore.iec.ch/publication/30680
https://webstore.iec.ch/publication/3158
https://webstore.iec.ch/publication/31037
https://webstore.iec.ch/publication/3410
https://webstore.iec.ch/publication/3411
https://webstore.iec.ch/publication/3411
https://webstore.iec.ch/publication/3411
https://webstore.iec.ch/publication/3411
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Document identifier Document edition Level Topic area
Title
IEC 60768:2009 | Edition 2.0 (2009-04-29) ‘ L3 | 24

Nuclear power plants — Instrumentation important to safety — Equipment for continuous in-line or on-line
monitoring of radioactivity in process streams for normal and incident conditions

IEC 60772:2018 | Edition 2.0 (2018-05-14) ‘ L3 | 25

Nuclear power plants — Instrumentation systems important to safety — Electrical penetration assemblies in
containment structures

IEC/IEEE 60780-323:2016 | Edition 1.0 (2016-02-19) | L2 |

Nucleaf facilities — Electrical equipment important to safety — Qualification

IEC 60B60:2014 | Edition 2.0 (2014-06-19) ‘ SC458'Slandard

Radiatipn protection instrumentation — Warning equipment for criticality accidents

IEC 60861:2006 | Edition 2.0 (2006-08-219 ‘ SC45B standard

Equipnjent for monitoring of radionuclides in liquid effluents and surfaCe waters

IEC 60$80:2006 | Edition 2.0 (2006-05-09) ‘ L2 | 01

Nucleal power plants — Instrumentation and control systems important to safety — Software aspects for
compufer-based systems performing category A functions

IEC 60p10:1988 | Eldition 1.0 (1988-03-30) ‘ L3 | 23

Contaipment monitoring instrumentation for.&arly detection of developing deviations from normal operatiop in
light water reactors

IEC 60p11:1987 | Edition 1.0 (1987-03-30) ‘ L3 | 23

Measutements for monitoringsadequate cooling within the core of pressurized light water reactors

IEC 60p51-1:2009 | Edition 2.0 (2009-06-29) ‘ L3 | 24

Nucleal power plants — Instrumentation important to safety — Radiation monitoring for accident and post-
accident condition's — Part 1: General requirements

E2.-2000Q | Editi 2.0 (2000 08 20\ | 1.3 | 24
IEC 6086422 Edition2-02 204 24

Nuclear power plants — Instrumentation important to safety — Radiation monitoring for accident and post-
accident conditions — Part 2: Equipment for continuous off-line monitoring of radioactivity in gaseous effluents
and ventilation air

IEC 60951-3:2009 | Edition 2.0 (2009-06-29) ‘ L3 | 24

Nuclear power plants — Instrumentation important to safety — Radiation monitoring for accident and post-
accident conditions — Part 3: Equipment for continuous high range area gamma monitoring

IEC 60951-4:2009 | Edition 2.0 (2009-06-29) ‘ L3 | 24

Nuclear power plants — Instrumentation important to safety — Radiation monitoring for accident and post-
accident conditions — Part 4: Equipment for continuous in-line or on-line monitoring of radioactivity in process
streams
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https://webstore.iec.ch/publication/30699
https://webstore.iec.ch/publication/24213
https://webstore.iec.ch/publication/3721
https://webstore.iec.ch/publication/3722
https://webstore.iec.ch/publication/3795
https://webstore.iec.ch/publication/3893
https://webstore.iec.ch/publication/3894
https://webstore.iec.ch/publication/4029
https://webstore.iec.ch/publication/4029
https://webstore.iec.ch/publication/4029
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Document identifier Document edition Level Topic area
Title
IEC 60960:1988 | Edition 1.0 (1988-08-30) ‘ L3 | 21

Functional design criteria for a safety parameter display system for nuclear power stations

IEC 60964:2018 | Edition 3.0 (2018-11-16) ‘ L2 | 21

Nuclear power plants — Control rooms — Design

IEC 60p65:2016 Edition 3.0 (2016-02-23) L2 21

Nucleaf power plants — Control rooms — Supplementary control room for reactor shutdown without.aceéss|to the
main centrol room

IEC/IEEE 60980-344:2020 | Edition 1.0 (2020-10-20) ‘ L2 | 12

Nucleaf facilities — Equipment important to safety — Seismic qualification

IEC 60p87:2021 | Edition 3.0 (2021-02-03) ‘ L2 | 01

Nucleaf power plants — Instrumentation and control important to safety —-cHardware requirements

IEC 60p88:2009 | Edition 2.0 (2009-08-14) ‘ L3 | 23

Nucleal power plants — Instrumentation important to safety &sAcoustic monitoring systems for detection of|loose
parts: gharacteristics, design criteria and operational procedures

IEC 61D31:2020 | Edition 2.0 (2020-07-28) ‘ L3 | 24

Nucleaf facilities — Instrumentation and control*systems — Design, location and application criteria for instplled
area ggmma radiation dose rate monitoringy€guipment for use during normal operation and anticipated
operatipnal occurrences

IEC 61224:1993 | Edition 1.0 (1993-05-13) ‘ L3 | 22

Nucleaf reactors — Response-time in resistance temperature detectors (RTD) — In situ measurements

IEC 61p25:2019 | Edition 3.0 (2019-02-15) ‘ L2 | 02

Nucleal power plants — Instrumentation, control and electrical power systems — Requirements for static
uninterfuptible.DC"and AC power supply systems

26-2020 | Editi 4.0 (2020 04 20\ | 1.2 | 11
IEC 61 Edition4-0-202 295 4

Nuclear power plants — Instrumentation, control and electrical power systems important to safety —
Categorization of functions and classification of systems

IEC 61227:2008 | Edition 2.0 (2008-04-29) ‘ L3 | 21

Nuclear power plants — Control rooms — Operator controls

IEC 61250:1994 | Edition 1.0 (1994-01-31) ‘ L3 | 23

Nuclear reactors — Instrumentation and control systems important for safety — Detection of leakage in coolant
systems



https://webstore.iec.ch/publication/4049
https://webstore.iec.ch/publication/33054
https://webstore.iec.ch/publication/24232
https://webstore.iec.ch/publication/63550
https://webstore.iec.ch/publication/4103
https://webstore.iec.ch/publication/4104
https://webstore.iec.ch/publication/32236
https://webstore.iec.ch/publication/4939
https://webstore.iec.ch/publication/30674
https://webstore.iec.ch/publication/26644
https://webstore.iec.ch/publication/4942
https://webstore.iec.ch/publication/5051
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Document identifier Document edition Level Topic area
Title
IEC 61343:1996 | Edition 1.0 (1996-03-20) ‘ L3 | 23

Nuclear reactor instrumentation — Boiling light water reactors (BWR) — Measurements in the reactor vessel for
monitoring adequate cooling within the core

IEC 61468:2021 | Edition 2.0 (2021-04-26) ‘ L3 | 22

Nuclear power plants — Instrumentation systems important to safety — In-core instrumentation: Characteristics

and test methods of self-powered neutron detectors

IEC 614197:1998 | Edition 1.0 (1998-10-30) | L3 |25

Nucleaf power plants — Electrical interlocks for functions important to safety — Recommendatians) for design and
implemfentation

IEC 61500:2018 | Edition 3.0 (2018-04-20) ‘ L3 | 01

Nucleaf power plants — Instrumentation and control systems important to safety’—,Data communication in
systemp performing category A functions

IEC 61501:1998 | Edition 1.0 (1998-14<10) ‘ L3 | 22

Nucleaf reactor instrumentation — Wide range neutron fluence rate)meter — Mean square voltage method

IEC 61502:1999 | Edition #.0°(1999-11-04) ‘ L3 | 23

Nucleaf power plants — Pressurized water reactors — Vibration monitoring of internal structures

IEC 61p04:2017 | Edition 2.0 (2017-05-11) ‘ L3 | 24

Nucleaf facilities — Instrumentation and eantrol systems important to safety — Centralized systems for confinuous
monitofing of radiation and/or levels of fadioactivity

IEC 61513:2011 | Edition 2.0 (2011-08-25) ‘ L1 | 01

Nucleaf power plants — Instrumentation and control important to safety — General requirements for systeni

2]

IEC 61559-1:2009 | Edition 1.0 (2009-05-26) ‘ SC45B standard

Radiatipn protection instrumentation in nuclear facilities — Centralized systems for continuous monitoring pf
radiatiqn and/qrlevels of radioactivity — Part 1: General requirements

IEC 61771:1995 | Edition 1.0 (1995-12-13) ‘ L3 | 13

Nuclear power plants — Main control-room — Verification and validation of design

IEC 61772:2009 | Edition 2.0 (2009-04-29) ‘ L3 | 21

Nuclear power plants — Control rooms — Application of visual display units (VDUs)

IEC TR 61838:2009 | Edition 2.0 (2009-12-14) ‘ L4 | 11

Nuclear power plants — Instrumentation and control important to safety — Use of probabilistic safety assessment
for the classification of functions

IEC 61839:2000 | Edition 1.0 (2000-07-21) ‘ L3 | 13

Nuclear power plants — Design of control rooms — Functional analysis and assignment



https://webstore.iec.ch/publication/5348
https://webstore.iec.ch/publication/5484
https://webstore.iec.ch/publication/5505
https://webstore.iec.ch/publication/29625
https://webstore.iec.ch/publication/5510
https://webstore.iec.ch/publication/5511
https://webstore.iec.ch/publication/27376
https://webstore.iec.ch/publication/5532
https://webstore.iec.ch/publication/5610
https://webstore.iec.ch/publication/5873
https://webstore.iec.ch/publication/5874
https://webstore.iec.ch/publication/6001
https://webstore.iec.ch/publication/6002
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Document identifier Document edition Level Topic area
Title
IEC 61888:2002 | Edition 1.0 (2002-08-20) ‘ L3 | 11

Nuclear power plants — Instrumentation important to safety — Determination and maintenance of trip setpoints

IEC 62003:2020 | Edition 2.0 (2020-03-11) ‘ L3 | 12

Nuclear power plants — Instrumentation, control and electrical power systems — Requirements for
electropnagnetic compatibility testing

IEC TR 62096:2009 | Edition 2.0 (2009-03-24) ‘ L4 | 15

Nucleal power plants — Instrumentation and control important to safety — Guidance for the decision on
moderrjization

IEC 62[117:1999 | Edition 1.0 (1999-12-10) ‘ L3 | 23

Nucleaf reactor instrumentation — Pressurized light water reactors (PWR) — Monitoring adequate cooling within
the corf during cold shutdown

IEC 62138:2018 | Edition 2.0 (2018207~31) ‘ L2 | 01

Nucleal power plants — Instrumentation and control systems impottant to safety — Software aspects for
compufer-based systems performing category B or C functions

IEC TR 62235:2005 | Edijtiosr 1.0 (2005-03-17) ‘ L4 | 23

Nucleaf facilities — Instrumentation and control systems important to safety — Systems of interim storage gnd
final repository of nuclear fuel and waste

IEC 62p41:2004 | Edition 1.0 (2004-11-02) ‘ L3 | 21

Nucleaf power plants — Main controkréom — Alarm functions and presentation

IEC 62B02:2007 | Edition 1.0 (2007-09-19) ‘ SC45B standard

Radiatipn protection inStrumentation — Equipment for sampling and monitoring radioactive noble gases

IEC 62B03:2008 | Edition 1.0 (2008-12-11) ‘ SC45B standard

Radiatipnpretection instrumentation — Equipment for monitoring airborne tritium

IEC 62340:2007 | Edition 1.0 (2007-12-07) ‘ L2 | 01

Nuclear power plants — Instrumentation and control systems important to safety — Requirements for coping with
common cause failure (CCF)

IEC 62342:2007 | Edition 1.0 (2007-08-20) ‘ L2 | 15

Nuclear power plants — Instrumentation and control systems important to safety — Management of ageing

IEC 62385:2007 | Edition 1.0 (2007-06-21) ‘ L3 | 12

Nuclear power plants — Instrumentation and control important to safety — Methods for assessing the performance
of safety system instrument channels



https://webstore.iec.ch/publication/6074
https://webstore.iec.ch/publication/32455
https://webstore.iec.ch/publication/6456
https://webstore.iec.ch/publication/6480
https://webstore.iec.ch/publication/30172
https://webstore.iec.ch/publication/6619
https://webstore.iec.ch/publication/6630
https://webstore.iec.ch/publication/6790
https://webstore.iec.ch/publication/6791
https://webstore.iec.ch/publication/6874
https://webstore.iec.ch/publication/6883
https://webstore.iec.ch/publication/6953
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Document identifier Document edition Level Topic area
Title
IEC 62397:2007 | Edition 1.0 (2007-05-15) ‘ L3 | 22

Nuclear power plants — Instrumentation and control important to safety — Resistance temperature detectors

IEC 62465:2010 | Edition 1.0 (2010-05-11) ‘ L3 | 15

Nuclear power plants — Instrumentation and control important to safety — Management of ageing of electrical
cabling systems

IEC 62p566:2012 | Edition 1.0 (2012-01-26) ‘ L2 | 01

o

Nucleaf power plants — Instrumentation and control important to safety — Development of HDL-programmg
integrafed circuits for systems performing category A functions

IEC 62566-2:2020 | Edition 1.0 (2020-05-07) ‘ L2 | 01

Nucleaf power plants — Instrumentation and control systems important to safety —<“Development of HDL-
prografhmed integrated circuits — Part 2: HDL-programmed integrated circuits for systems performing catggory B
or C fupctions

IEC/IEEE 62582-1:2011 | Edition 1.0 (2011-08¢31) ‘ L3 | 15

Nucleal power plants — Instrumentation and control important to §afety — Electrical equipment condition
monitofing methods — Part 1: General

IEC/IEEE 62582-2:2011+AMD1:2016 CSV | EditipaNr.1 (2016-02-25) ‘ L3 | 15

Nucleal power plants — Instrumentation and controlimportant to safety — Electrical equipment condition
monitofing methods — Part 2:Indenter modulus

IEC/IEEE 62582-3:2012 | Edition 1.0 (2012-12-12) ‘ L3 | 15

Nucleal power plants — Instrumentationtand control important to safety — Electrical equipment condition
monitofing methods — Part 3: Elongation at break

IEC/IEEE 62582-4:2011 | Edition 1.0 (2011-08-31) ‘ L3 | 15

Nucleal power plantse—\Mstrumentation and control important to safety — Electrical equipment condition
monitofing methodg ~ Part 4: Oxidation induction techniques

IEC/IEEE 62582-5:2015 | Edition 1.0 (2015-06-19) ‘ L3 | 15

Nucleaf peWer plants — Instrumentation and control important to safety — Electrical equipment condition
monitoring methods — Part 5: Optical time domain reflectometry

IEC/IEEE 62582-6:2019 | Edition 1.0 (2019-10-22) ‘ L3 | 15

Nuclear power plants — Instrumentation and control important to safety — Electrical equipment condition
monitoring methods — Part 6: Insulation resistance

IEC 62645:2019 | Edition 2.0 (2019-11-13) ‘ L2 | 14

Nuclear power plants — Instrumentation, control and electrical power systems — Cybersecurity requirement

IEC 62646:2016 | Edition 2.0 (2016-10-05) ‘ L3 | 21

Nuclear power plants — Control rooms — Computer-based procedures



https://webstore.iec.ch/publication/6984
https://webstore.iec.ch/publication/7070
https://webstore.iec.ch/publication/7211
https://webstore.iec.ch/publication/30737
https://webstore.iec.ch/publication/7529
https://webstore.iec.ch/publication/24246
https://webstore.iec.ch/publication/7531
https://webstore.iec.ch/publication/7532
https://webstore.iec.ch/publication/22731
https://webstore.iec.ch/publication/28140
https://webstore.iec.ch/publication/32904
https://webstore.iec.ch/publication/25995
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Document identifier Document edition Level Topic area
Title
IEC 62651:2013 | Edition 1.0 (2013-04-29) ‘ L3 | 22

Nuclear power plants — Instrumentation important to safety — Thermocouples: characteristics and test methods

IEC 62671:2013/COR1:2016 | Edition 1.0 (2016-09-29) ‘ L2 | 01

Corrigendum 1 — Nuclear power plants — instrumentation and control important to safety — Selection and use of
industrial digital devices of limited functionality

IEC 62f05:2014 | Edition 1.0 (2014-07-24) ‘ L3 | 24

Nucleaf power plants — Instrumentation and control important to safety — Radiation monitoring systems (RMS):
Charadteristics and lifecycle

IEC 62§06:2019 | Edition 2.0 (2019-11-27) ‘ SC45B standard

Radiatipn protection instrumentation — Recommended climatic, electromagnetic ahd,mechanical performapce
requirements and methods of tests

IEC 62f65-1:2015 | Edition 1.0 (2015-04-22) ‘ L3 | 15

Nucleal powers plants — Instrumentation and control important to safety — Management of ageing of sens¢rs and
transmltters — Part 1: Pressure transmitters+

IEC 62[65-2:2019 | Edition 4.0%(2019-01-29) ‘ L3 | 15

Nucleaf power plants — Instrumentation and control important to safety — Management of ageing of sensofs and
transmitters — Part 2: Temperature sensors

IEC 62808:2015+AMD1:2018 CSV | Edition 1.1 (2018-05-17) ‘ L3 | 25

Nucleal power plants — Instrumentation@pnd control systems important to safety — Design and qualification of
isolatiojn devices

IEC 62855:2016 | Edition 1.0 (2016-08-30) ‘ L3 | 02

Nucleal power plants — Elegtrical power systems — Electrical power systems analysis

IEC 62859:20164AMD1:2019 CSV | Edition 1.1 (2019-10-09) ‘ L2 | 14

Nucleal poweryplants — Instrumentation and control systems — Requirements for coordinating safety and
cybers¢cyrity

IEC 62887:2018 | Edition 1.0 (2018-05-16) ‘ L3 | 22

Nuclear power plants — Instrumentation systems important to safety — Pressure transmitters: Characteristics and
test methods

IEC TR 62918:2014 | Edition 1.0 (2014-07-15) ‘ L4 | 25

Nuclear power plants — Instrumentation and control important to safety — Use and selection of wireless devices
to be integrated in systems important to safety

IEC 62954:2019 | Edition 1.0 (2019-01-24) ‘ L3 | 21

Nuclear power plants — Control rooms — Requirements for emergency response facilities



https://webstore.iec.ch/publication/7321
https://webstore.iec.ch/publication/25953
https://webstore.iec.ch/publication/7381
https://webstore.iec.ch/publication/62649
https://webstore.iec.ch/publication/22286
https://webstore.iec.ch/publication/31867
https://webstore.iec.ch/publication/63146
https://webstore.iec.ch/publication/25744
https://webstore.iec.ch/publication/65893
https://webstore.iec.ch/publication/27492
https://webstore.iec.ch/publication/7476
https://webstore.iec.ch/publication/29924
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Document identifier Document edition Level Topic area
Title
IEC TR 62987:2015 | Edition 1.0 (2015-09-08) ‘ L4 | 11

Nuclear power plants — Instrumentation and control systems important to safety — Use of Failure Mode and
Effects Analysis (FMEA) and related methods to support the justification of systems

IEC 62988:2018 | Edition 1.0 (2018-05-07) ‘ L3 | 25

Nuclear power plants — Instrumentation and control systems important to safety — Selection and use of wireless
deviceg

IEC 63p46:2020 | Edition 1.0 (2020-10-20) ‘ L1 | 02

Nucleaf power plants — Electrical power system — General requirements

IEC TR 63084:2017 | Edition 1.0 (2017-06-15) ‘ L4 | 01

Nucleaf power plants — Instrumentation and control important to safety — Platform”qualification for systemp
importgnt to safety

IEC 63p96:2020 | Edition 1.0 (2020-10-07) ‘ L3 | 14

Nucleal power plants — Instrumentation, control and electrical power'systems — Security controls

IEC/IEEE 63113:2021 | Edition 19(2021-04-20) | L3 | 23

Nucleaf facilities — Instrumentation important to safety <~Spent fuel pool instrumentation

IEC TR 63123:2017 | Elition 1.0 (2017-12-14) ‘ L4 | 11

Nucleaf power plants — Instrumentation, control and electrical power systems — Guidance for the applicatipn of
IEC 63[147:2017/IEEE Std 497™ -2016 in the’|IAEA / IEC framework

IEC 63[147:2017 | Edition 1.0 (2017-12-14) ‘ L3 | 11

Criterig for accident monitoringiinstrumentation for nuclear power generating stations

IEC/IEEE 63160 | Under development ‘ L3 | 11

Nucleaf facilities(—\hstrumentation, control and electrical power systems important to safety — Common cpuse
failure,|system-analysis and diversity

IEC 63188 | Undor dovelopment I L3 I 23

Nuclear power plants — Instrumentation and control systems important to safety — Criteria for seismic trip system

IEC TR 63192:2019 | Edition 1.0 (2019-01-29) ‘ L4 | 11

Nuclear power plants — Instrumentation and control systems important to safety — Hazard analysis: A review of
current approaches

IEC TR 63214:2019 | Edition 1.0 (2019-10-29) ‘ L4 | 13

Nuclear power plants — Control rooms — Human factors engineering

IEC 63260:2020 | Edition 1.0 (2020-05-25) ‘ L3 | 13

Guide for incorporating human reliability analysis into probabilistic risk assessments for nuclear power
generating stations and other nuclear facilities



https://webstore.iec.ch/publication/23262
https://webstore.iec.ch/publication/31518
https://webstore.iec.ch/publication/31627
https://webstore.iec.ch/publication/34127
https://webstore.iec.ch/publication/32900
https://webstore.iec.ch/publication/60193
https://webstore.iec.ch/publication/61009
https://webstore.iec.ch/publication/62886
https://webstore.iec.ch/publication/63835
https://webstore.iec.ch/publication/65520
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Document identifier Document edition Level Topic area
Title
IEC 63272 | Under development ‘ L2 | 02

Nuclear facilities — Electrical power systems — AC Interruptible power supply systems

IEC 63298 | Under development ‘ L2 | 02

Nuclear Power Plants — Electrical power systems — Coordination and interaction with electric grid

IEC/IE

FE 63332-387 | Under development ‘ L2 | 02

source

Nucleaf facilities — Electrical power systems — Part 387: Diesel generator units applied as standhy power

[Adoption of IEEE 387]

IEC TR 63335:2021 | Edition 1.0 (2021-02-04) ‘ L4 | 25

Specifi

Nucleaf power plants — Instrumentation and control systems, control rooms and-electrical power systems

C features of small modular reactors and needs regarding standards

IEC 63

B51 ED1 | Under development ‘ L2 | 13

Nuclea

I Facilities — Human Factors Engineering — Application to the\Pesign of Human Machine Interfaces|

Key to gbbreviations

AMD
COR
CSsv
PRV
RLV

Amendment

Corrigendum

Consolidated Version
Preparation of Report of Voting
Red Line Version



https://www.iec.ch/dyn/www/f?p=103:38:2646621925173::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1358,23,104626
https://www.iec.ch/dyn/www/f?p=103:38:2646621925173::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1358,23,104387
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Annex B
(informative)

General

This annex includes the following three categories of documents:

iferia for Use in Preparedness and.‘Response for a Nuclear or Radid

Oc¢upational Radiation Protection, IAEA Safety Standards Series No. GSG-7, |AEA,

The

ty Assessment for Facilities and Activities, IAEA Safety Standards Series No. G
ev.1), IAEA, Vienna (2016).

ergency, IAEA Safety Standards Series\No. GSG-2, IAEA, Vienna (2011).
18).

hngements for Preparedness for a Nuclear or Radiological Emergency, IAEA
hdards Series No. GS-G-2(1; IAEA, Vienna (2007).

ste, IAEA Safety’Standards Series No. GS-G-3.3, IAEA, Vienna (2008).

=N

Other documents of particular relevance to the SC 45A standards

The main set of IAEA documents with which the IEC SC 45A standards series seek
conformance;

Part 2,

bR Part

Safety

logical

\Vienna

Safety

Application of the Management System for Facilities and Activities, IAEA Safety Standards
Series No. GS-G-3.1, IAEA, Vienna (2006). T

The Management-System for the Processing, Handling and Storage of Radi

bactive

Management System for the Disposal of Radioactive Waste, IAEA Safety Standards
Series No. G$-G-3.4, IAEA, Vienna (2008).

Thg Management System for Nuclear Installations, IAEA Safety Standards Series N
G-3.51AEA, Vienna (2009). 1

Construction for Nuclear Installations, IAEA Safety Standards Series No. SSG-38, IAEA,
Vienna (2015).

Computer Security at Nuclear Facilities, IAEA Nuclear Security Series No. 17, IAEA, Vienna
(2011). 1

Computer Security of Instrumentation and Control Systems at Nuclear Facilities, IAEA
Nuclear Security Series No. 33-T, IAEA, Vienna (2018).

IAEA Safety Glossary: 2018 Edition, IAEA, Vienna (2019). 1
IAEA Nuclear Security Series Glossary, Version 1.3, (November 2015). 1

o. GS-

The IAEA documents listed provide technical guidance with which the IEC SC 45A standards series seek

conformance. The IAEA documents marked thus ( 1 ) are considered the most important for application to IEC
SC 45A standards for NPPs.
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B.2.2 Nuclear Power Plants (NPPs)

Safety of Nuclear Power Plants: Design, IAEA Safety Standards Series No. SSR-2/1
(Rev.1), IAEA, Vienna (2016). 1

Safety of Nuclear Power Plants: Commissioning and Operation, IAEA Safety Standards
Series No. SSR-2/2 (Rev.1), IAEA, Vienna (2016).

Deterministic Safety Analysis for Nuclear Power Plants, IAEA Safety Standards Series No.
SSG-2 (Rev.1), IAEA, Vienna (2020).

Storage of Spent Nuclear Fuel, IAEA Safety Standards Series No. SSG-15 (Rev.1), IAEA,
Vienna (2020).

Safety Classification _of Structures, Systems and Components in__Nuclear Power
Plapts, IAEA Safety Standards Series No. SSG-30, IAEA, Vienna (2014). 1

Degign of Electrical Power Systems for Nuclear Power Plants, IAEA Safety\8tandards
Selfies No. SSG-34, |IAEA, Vienna (2016). T

Degign of Instrumentation and Control Systems for Nuclear Power Plants, IAEA|Safety
Stapdards Series No. SSG-39, IAEA, Vienna (2016). 1

Agg¢ing Management and Development of a Programme for Long T€rm Operation of Nuclear
Power Plants, IAEA Safety Standards Series No. SSG-48, IAEA; Vienna (2018).

Human Factors Engineering in the Design of Nuclear Power®lants, IAEA Safety Standards
Series No. SSG-51, IAEA, Vienna (2019).

Acdident Management Programmes for Nuclear Power Plants, IAEA Safety Standards
Series No. SSG-54, IAEA, Vienna (2019).

Degign of the Reactor Coolant System and -Associated Systems for Nuclear [Power
Plapts, IAEA Safety Standards Series No. SSG=56, IAEA, Vienna (2020).

Degign of Fuel Handling and Storage Systems for Nuclear Power Plants, IAEA|Safety
Stapdards Series No. SSG-63, IAEA, Vienna (2020).

Seipmic Design and Qualification for;Nuclear Power Plants, IAEA Safety Standards|Series
No|NS-G-1.6, IAEA, Vienna (2003).

Protection against Internal Hazards other than Fires and Explosions in the Design of Nuclear
Power Plants, IAEA Safety Standards Series No. NS-G-1.11, IAEA, Vienna (2004).

Radliation Protection Aspects of Design for Nuclear Power Plants, IAEA Safety Standards
Series No. NS-G-1.135.JAEA, Vienna (2005).

Operational Limits~and Conditions and Operating Procedures for Nuclear Power [Plants,
IAHA Safety Standards Series No. NS-G-2.2, IAEA, Vienna (2000).

Modlifications:to-Nuclear Power Plants, IAEA Safety Standards Series No. NS-G-2.3| IAEA,
Viepna (2004).

Maijntenance, Surveillance and In-service Inspection in Nuclear Power Plants, IAEA|Safety
Stapdards Series No. NS-G-2.6, IAEA, Vienna (2002).

Conduct of Operations at Nuclear Power Plants, IAEA Safety Standards Series No. NS-G-
2.14, |IAEA, Vienna (2008).

B.2.3 Fuel Cycle Facilities (FCFs)

Safety of Nuclear Fuel Cycle Facilities, IAEA Safety Standards Series No. SSR-4, IAEA,
Vienna (2017).

Safety of Conversion Facilities and Uranium Enrichment Facilities, IAEA Safety Standards
Series No. SSG-5, IAEA, Vienna (2010).

Safety of Uranium Fuel Fabrication Facilities, IAEA Safety Standards Series No. SSG-6,
IAEA, Vienna (2010).

Safety of Uranium and Plutonium Mixed Oxide Fuel Fabrication Facilities, IAEA Safety
Standards Series No. SSG-7, IAEA, Vienna (2010).
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Storage of Spent Nuclear Fuel, IAEA Safety Standards Series No. SSG-15 (Rev.1), IAEA,
Vienna (2020).

Safety of Nuclear Fuel Reprocessing Facilities, IAEA Safety Standards Series No. SSG-42,
IAEA, Vienna (2017).

Safety of Nuclear Fuel Cycle Research and Development Facilities, IAEA Safety Standards
Series No. SSG-43, IAEA, Vienna (2017).

B.2.4 Research Reactors (RRs)

B.3 |Other standards bodies documents?

B.3.1 Non-SC 45A IEC documents

Safety of Research Reactors, IAEA Safety Standards Series No. SSR-3, IAEA, Vienna
(2018).

Ageing Management for Research Reactors, IAEA Safety Standards Series No. SSG-10,
IAHA, Vienna (2010).

Insfrumentation and Control Systems and Software Important to Safety for ‘Rgsearch
Reactors, IAEA Safety Standards Series No. SSG-37, IAEA, Vienna (2015).

Maintenance, Periodic Testing and Inspection of Research Reactors, IAEA |Safety
Standards Series No. NS-G-4.2, IAEA, Vienna (2006).

IEQ 60034, Rotating electrical machines

IEQ 60038, IEC standard voltages

IEQ 60068-2 (all parts), Environmental testing — Part 2: Tests
IEQ 60071 (all parts), Insulation co-ordination

IEQ 60146-1-1, Semiconductor converters~~“General requirements and line comnutated
converters — Part 1-1: Specification of basie requirements

IEQ 60146-2, Semiconductor converters — Part 2: Self-commutated semicopductor
converters including direct d.c. converters

IEQ 60332 (all parts), Tests on.glectric and optical fibre cables under fire conditions

IEQ 60364-4-41, Low-voltage~electrical installations — Part 4-41: Protection for spfety —
Protection against electric shock

IEQ 60364-5-52, Low-=Vvoltage electrical installations — Part 5-52: Selection and ere¢tion of
elegtrical equipment'=Wiring systems

IEQ 60364-5-56, \Low-voltage electrical installations — Part 5-56: Selection and ereg¢tion of
elegtrical equipment — Safety services

IEQ 60529,.Degrees of protection provided by enclosures (IP Code)
IE]Q 60812, Failure modes and effects analysis (FMEA and FMECA)

IEC60909 (all parts), Short-circuit currents in three-phase a.c. systems

IEC 61000 (all parts), Electromagnetic Compatibility (EMC), in particular: Part 4: Testing
and measurement techniques, and Part 6: Generic standards

IEC 61025, Fault tree analysis (FTA)

IEC 61069-2, Industrial-process measurement, control and automation — Evaluation of
system properties for the purpose of system assessment — Part 2: Assessment methodology

IEC 61439-1, Low voltage switchgear and controlgear assemblies — Part 1: General rules

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

The other standards bodies documents listed mainly comprise those that are referenced in the SC 45A L1 and
L2 standards (or that supersede any documents referenced in the SC 45A L1 and L2 standards which have since
been withdrawn).
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IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process
industry sector

IEC 61660 (all parts), Short-circuit currents in d.c. auxiliary installations in power plants and
substations

IEC 62040 (all parts), Uninterruptible power systems (UPS)

IEC 62443 (all parts), Industrial communication networks — Network and system security

B.3.2 ISO documents

B.3.3 ISO/IEC documents

B.3.4 IEEE documents

B.3.5 Other documents

ISO 2768-1, General tolerances - Part 1: Tolerances for linear and angular dimensions
without individual tolerance indications

D

ISC 2768'2, GCIIUIai tUiCIaIIbUb I’dlt 2 GUUIIIUtIibdi tUiUIdIIbUD fUl fcatwva \/ithout
individual tolerance indications

ISQ 3951-1, Sampling procedures for inspection by variables — Part 1: Specificafion for
sinfle sampling plans indexed by acceptance quality limit (AQL) for lot-by-Iot inspection for
a single quality characteristic and a single AQL

ISQ 3951-2, Sampling procedures for inspection by variables — Part 2{&eneral specification
for pingle sampling plans indexed by acceptance quality limit (AQl<)for lot-by-lot inspection
of independent quality characteristics

ISQ 9001, Quality management systems — Requirements
ISC 11064 (all parts), Ergonomic design of control centres

ISQ 19443, Quality management systems — Specifie.tequirements for the applicqtion of
ISQ 9001:2015 by organizations in the supply chaify of the nuclear energy sector supplying
profducts and services important to nuclear safety\(ITNS)

ISQ/IEC 25010, Systems and softwarexgngineering — Systems and software Quality
Requirements and Evaluation (SQuaRE):+ System and software quality models

ISQ/IEC 27001, Information technology — Security techniques — Information decurity
mahagement systems — Requirements

ISQ/IEC 27002, Information ¢echnology — Security techniques — Code of pracfice for
infgrmation security controts

ISQ/IEC 27005, Information technology — Security techniques — Information security risk
mapagement

IEHE Std 382WM*|EEE Standard for Qualification of Safety-Related Actuators for Nuclear
Power Gengerating Stations

US[NUREG-0711, Rev 3, Human Factors Engineering Program Review Model

EPRI-1008122, Human Factors Guidance for Control Room and Digital Human-System
Interface Design and Modification

WENRA Report, Safety of New NPP Designs
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Annex C
(informative)

List of SC 45A and selected SC 45B standards by topic area
C.1  General

This annex includes the same set of published and draft IEC SC 45A standards, and published
IEC SC 45B standards, as included in Annex A.

This annex is subdivided into the 12 broad topic areas and arranged by level within each topic
area.

For thg IEC SC 45A documents, the following coverage information is given:

e NPPs and/or other nuclear facilities;

e |1&( systems and equipment and/or electrical power systems and equipment;
e New plants and/or modernisation projects;

e Sydtems aspects, equipment aspects and/or methods;

e Specific stages of the overall system lifecycle.

This cqverage information is given using the following applicability proforma:

Fagilities Disciplines Projects Aspects Lifecycle stages

NPPs| | Other 1&C EPS New Mods | System ‘ Equipt | Methods As descrilped

The cojerage is then indicated as follows:

e where an entry is fully applicable, thestext is shown in bold and shaded thus: text

e where an entry is partially applieable, the text is shown in italics and shaded text
thus:

e where an entry is not applicable, the text is struckthrough and “greyed” thus:

In addition, the other documents of particular relevance and/or general interest to each of the
12 topjic areas are listed\‘below the corresponding coverage information. These |nclude
documents that are already listed in Annex B and other documents that are only mentipned in
this anpex.

C.2 |[Document-lists for each topic area

C.21 Topic 01 — I&C architecture and specifics of I&C

Topic Q\applies to Electrical/Electronic/Programmable Electronic (E/E/PE) based I&C slystems
which providefunctionsimportantto safety imnuctear facitities:

The following SC 45A standards are considered topic 01:

Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System | Equipt | Methods As described
IEC 61513:2011 Edition 2.0 (2011-08-25) L1

Nuclear power plants — Instrumentation and control important to safety — General requirements for systems

NPPs ‘ | 1&C ‘ ‘ New | Mods ‘System ‘ Equipt ‘ Methods All lifecycle stages



https://webstore.iec.ch/publication/5532
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Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System | Equipt | Methods As described
IEC 60880:2006 Edition 2.0 (2006-05-09) L2

Nuclear power plants — Instrumentation and control systems important to safety — Software aspects for
computer-based systems performing category A functions

NPPs 1&C New Mods System | Equipt | Methods All stages of S\W L/C
| | 1ac | | | | | |

IEC 60p87:2021 Edition 3.0 (2021-02-03) L2

Nucleaf power plants — Instrumentation and control important to safety — Hardware requirements

NPPs 1&C New Mods | System | Equipt | Methods All stages of HW L/C
| Cver | 1ac | o | New | Mods | | |

IEC 62[138:2018 Edition 2.0 (2018-07-31) L2

Nucleaf power plants — Instrumentation and control systems important to_Safety — Software aspects for
compufer-based systems performing category B or C functions

NPPs ‘ | 1&C ‘ ‘ New | Mods ‘ System ‘ Equipt ‘ Methods All stages of W L/C

IEC 62B40:2007 Edition 1.0 (2007-12:07) L2

Nucleaf power plants — Instrumentation and control systerms important to safety — Requirements for copingy with
common cause failure (CCF)

NPPs 1&C New Mods | System | Equipt | Methods | Reqts specn &[design
| over | 1sc | cro | New | | | |

IEC 62p566:2012 Edition 1.0 (2012-01-26) L2

o

Nucleaf power plants — Instrumentatioh and control important to safety — Development of HDL-programmg
integrafed circuits for systems perferming category A functions

NPPs | | 1ac |17 | New | Mods | system | Equipt | Methods | All stages of HPD Lic

IEC 62p66-2:2020 Edition 1.0 (2020-05-07) L2

Nucleal power_plants — Instrumentation and control systems important to safety — Development of HDL-
prografhmedintegrated circuits — Part 2: HDL-programmed integrated circuits for systems performing catdgory B
or C fuhctions

NPPs —tee—] —ew—tods—Systerm-Equipt{fethots—Attstages o HPD L/C

IEC 62671:2013 Edition 1.0 (2013-02-20) L2

Nuclear power plants — Instrumentation and control important to safety — Selection and use of industrial digital
devices of limited functionality

NPPs ‘ | 1&C ‘ EPS ‘ New | Mods ‘ ‘Equipt ‘ Methods All stages of Eqt L/C

IEC 60744:2018 Edition 2.0 (2018-05-14) L3

Nuclear power plants — Instrumentation and control systems important to safety — Safety logic assemblies used
in systems performing category A functions: Characteristics and test method

NPPs 1&C New Mods System | Equipt | Methods All stages of Eqt L/C
| over | 1sc | cro | New | | | |



https://webstore.iec.ch/publication/3795
https://webstore.iec.ch/publication/4102
https://webstore.iec.ch/publication/30172
https://webstore.iec.ch/publication/6874
https://webstore.iec.ch/publication/7211
https://webstore.iec.ch/publication/30737
https://webstore.iec.ch/publication/7342
https://webstore.iec.ch/publication/31037
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Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System | Equipt | Methods As described
IEC 61500:2018 Edition 3.0 (2018-04-20) L3
Nuclear power plants — Instrumentation and control systems important to safety — Data communication in
systems performing category A functions
NPPs ‘ | 1&C ‘ ‘ New | Mods ‘ System ‘ Equipt ‘ All stages of Eqt L/C
IEC TR 63084:2017 Edition 1.0 (2017-06-15) L4
Nucleaf power plants — Instrumentation and control important to safety — Platform qualification\or‘systemp
importgnt to safety
NPPs ‘ | 18C ‘ ‘ New | Mods ‘ ‘ Equipt ‘ Methods},-All stages of Elgt L/C
For Topic 01, the other non-SC 45A documents of particular relévance and/or general interest
are as follows:
IAEA documents
o General Safety Requirements GSR Part 2, Leadership and Management for Safety
e Genperal Safety Requirements GSR Part 4 (Rev.1), Safety Assessment for Facilities and
Actlvities
o Safety Guide No.GS-G-3.1, Application of the Management System for Facilities and

Act
Saf

Saf
and

Saf
Saf
Saf

Saf
Saf

Saf

vities
ety Requirements No. SSR-2/1>(Rev.1), Safety of Nuclear Power Plant: Design

ety Requirements No. SSR-2/2 (Rev.1), Safety of Nuclear Power Plant: Commis
Operation

ety Requirements No. SSR-3, Safety of Research Reactors
ety Requirements-No. SSR-4, Safety of Nuclear Fuel Cycle Facilities
ety Guide N0 \SSG-2, Deterministic Safety Analysis for Nuclear Power Plants

ety GuideyNo. SSG-37, Instrumentation and Control Systems and Software Impo
ety for-Research Reactors

ety Guide No. SSG-39, Design of instrumentation and control systems for nuclea

pla

his

sioning

rtant to

power

IEC documents

IEC 60255 (all parts), Measuring relays and protection equipment

IEC 61000-4 (all parts), Electromagnetic Compatibility (EMC) — Part 4: Testing and
measurement techniques

IEC 61069-2, Industrial-process measurement, control and automation — Evaluation of
system properties for the purpose of system assessment — Part 2: Assessment methodology

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process
industry sector


https://webstore.iec.ch/publication/29625
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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ISO documents

Other documents

C.2.2 Topic 02 — electrical power system architecture and specifics of eIectricsL
i

Topic Q2 applies to electrical power systems (EPS) important to safety in nuclear facili

The following SC 45A standards are considered topic 02:

ISO 2768-2, General tolerances — Part 2: Geometrical tolerances for features without
individual tolerance indications

ISO 3951-1, Sampling procedures for inspection by variables — Part 1: Specification for
single sampling plans indexed by acceptance quality limit (AQL) for lot-by-lot inspection for
a single quality characteristic and a single AQL

ISO 3951-2, Sampling procedures for inspection by variables — Part 2: General specification
for single sampling plans indexed by acceptance quality limit (AQL) for lot-by-lot inspection
of independent quality characteristics

ISO 9001, Quality management systems — Requirements

ISQ/IEC 25010, Systems and software engineering — Systems and software\ Quality
Requirements and Evaluation (SQuaRE) — System and software quality models

ISQ 19443, Quality management systems — Specific requirements for the\applicqtion of
1ISQ 9001:2015 by organizations in the supply chain of the nuclear energy.sector supplying
profucts and services important to nuclear safety (ITNS)

WENRA Report, Safety of New NPP Designs

S.

Document identifier Document edition Level Notes
Title
Fagilities Disciplines Projectg Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System Equipt Methods As describled
IEC 63p46:2020 Edition 1.0 (2020-10-20) L1

Nucleal power plants — Electrical power system — General requirements

NPPs ‘ ‘ ‘ EPS ‘ New ‘ Mods ‘System| Equipt ‘ Methods All lifecycle stages

IEC 61R25:2019 Edition 3.0 (2019-02-15) L2

Nucleal powegplants — Instrumentation, control and electrical power systems — Requirements for static
uninterfuptilfle,BC and AC power supply systems

NPPs Other ‘ ‘ EPS ‘ New ‘ Mods ‘System | Equipt ‘ Methods All lifecycle sfages

IEC 62855:2016 Edition 1.0 (2016-08-30) L3

Nuclear power plants — Electrical power systems — Electrical power systems analysis

NPPs | | | Eps | New | Mods | | | Methods | System design vav

IEC 63272 Edition 1.0 (in development) L2 NP available

Nuclear facilities — Electrical power systems — AC Interruptible power supply systems

NPPs ‘ Other ‘ ‘ EPS ‘ New ‘ Mods ‘System | Equipt ‘ Methods All lifecycle stages



https://webstore.iec.ch/publication/31627
https://webstore.iec.ch/publication/30674
https://webstore.iec.ch/publication/25744
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System Equipt Methods As described
IEC 63298 Edition 1.0 (in development) L2 NP available

Nuclear Power Plants — Electrical power systems — Coordination and interaction with electric grid

NPPs | | | Eps | New | Mods | | | Methods | All stages of NPP L/C

IEC/IEEE 63332-387 Edition 1.0 (in development) L2 NP avajlabhle

Nucleaf facilities — Electrical power systems — Part 387: Diesel generator units applied as standby power
source$ [Adoption of IEEE 387]

NPPs ‘ Other ‘ ‘ EPS ‘ New ‘ Mods ‘System | Equipt ‘ Methods All lifecycle sfages

For Topic 02, the other non-SC 45A documents of particular releyance and/or general interest

are as follows:

IAEA documents

IEC dojcuments

Geperal Safety Requirements GSR Part 2, Leadership and Management for Safety

Safety Guide No0.GS-G-3.1, Application of the’ Management System for Facilities and
Acflivities
Safety Guide No. SSG-30, Safety Classification of Structures, Systems and Components in Nuclear
Power Plants

Safety Guide No. SSG-34, Design of Electrical Power Systems for Nuclear Power Plants

Nu¢lear Energy Series No. NG-T-3.8, Electric Grid Reliability and Interface with Nuclear
Poyer Plants

Saflety Report Series, No.” 91, Impact of Open Phase Conditions on Electrical | Power
Systems of Nuclear Pewer Plants

IEG 60034, Rotating electrical machines
IEG 60038,.\lEC standard voltages

IEG 60146-1-1, Semiconductor converters — General requirements and line comnputated
corlvertérs — Part 1-1: Specification of basic requirements

IEC 60146-2, Semiconductor converters — Part 2: Self-commutated semiconductor
converters including direct d.c. converters

IEC 60364-4-41, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock

IEC 60909 (all parts), Short-circuit currents in three-phase a.c. systems
IEC 61000 (all parts), Electromagnetic compatibility (EMC)
IEC 61439-1, Low voltage switchgear and controlgear assemblies — Part 1: General rules

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61660 (all parts), Short-circuit currents in d.c. auxiliary installations in power plants and
substations

IEC 62040 (all parts), Uninterruptible power systems (UPS)
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ISO documents

e |SO 9001, Quality management systems — Requirements
Other documents

o WENRA Report, Safety of New NPP Designs

c.2.3 Topic 11 — safety fundamentals

Topic 11 applies to the fundamental principles for instrumentation, control and electrical power
systems important to safety for nuclear facilities.

The following SC 45A standards are considered topic 11:

Document identifier Document edition Level Notes
Title
Fagilities Disciplines Projects Aspects hifecycle stages
NPPs Other 1&C EPS New Mods System | Equipt | Methods As describg¢d
IEC 60§09:2018 Edition 3.0 (2018-04-18) 182

Nucleal power plants — Instrumentation, control and electrical power systémssimportant to safety — Separation

NPPs ‘ | 18C | EPS ‘ New ‘ Mods ‘System ‘ Equipt ‘Methods All plant stagep L/C

IEC 61P226:2020 Edition 4.0 (2020-04-29) L2

Nucleal power plants — Instrumentation, control and electrical power systems important to safety —
Categodfrization of functions and classification of systeni§

NPPs 1&C EPS New Mods System | Equipt | Methods Reqts specn & fesign
| | 1ac | eps | New | | | |

IEC 60571:2007 Edition-2.0 (2007-05-23) L3

Nucleal power plants — Instrumentatien’ahd control systems important to safety — Surveillance testing

NPPs 1&C 3 New Mods System | Equipt | Methods Tests during dp life
| | 1&c | oo PNew | | | |

IEC 61888:2002 Edition 1.0 (2002-08-20) L3

Nucleal power plants snstrumentation important to safety — Determination and maintenance of trip setpgints

NPPs ‘ Other | 1&C | ‘ New ‘ Mods ‘ ‘ Equipt ‘Methods All plant stages L/C

IEC 63[14%:2017 Edition 1.0 (2017-12-14) L3

Criteria for accident monitoring instrumentation for nuclear power generating stations

NPPs ‘ | 1&C | ‘ New ‘ Mods ‘ ‘ Equipt ‘Methods Reqts specn & design

IEC/IEEE 63160 Edition 1.0 (in development) L3 CD available

Nuclear facilities — Instrumentation, control and electrical power systems important to safety — Common cause
failure, system analysis and diversity

NPPs ‘ Other | 1&C | EPS ‘ New ‘ Mods ‘System‘ ‘Methods Analysis & reqts specn



https://webstore.iec.ch/publication/30680
https://webstore.iec.ch/publication/26644
https://webstore.iec.ch/publication/2837
https://webstore.iec.ch/publication/6074
https://webstore.iec.ch/publication/61009
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System | Equipt | Methods As described
IEC TR 61838:2009 Edition 2.0 (2009-12-14) L4

Nuclear power plants — Instrumentation and control important to safety — Use of probabilistic safety assessment
for the classification of functions

NPPs ‘ | 1&C | ‘ New ‘ Mods ‘System ‘ Equipt ‘Methods Reqts specn

IEC TR 62987:2015 Edition 1.0 (2015-09-08) L4

Nucleaf power plants — Instrumentation and control systems important to safety — Use of Failute Mode anfi
Effects|Analysis (FMEA) and related methods to support the justification of systems

NPPs ‘ | 1&C | ‘ New ‘ Mods ‘System ‘ Equipt ‘Methods Analysis & reqtq specn

IEC TR 63123:2017 Edition 1.0 (2017-12-14) L4

Nucleal power plants — Instrumentation, control and electrical power systems,~ Guidance for the applicatipn of
IEC 63[147:2017/IEEE Std 497™ -2016 in the IAEA / IEC framework

NPPs 1&C New Mods Equipt | Methods Reqts specn & fesign
| | rac | oo | New | | | |

IEC TR 63192:2019 Edition 1.0 (2019-01-29) L4

Nucleal power plants — Instrumentation and control systems important to safety — Hazard analysis: A revigw of
currentlapproaches

NPPs ‘ | 1&C | ‘ New ‘ Mods ‘System‘ ‘Methods Analysis

For Topic 11, the other non-SE€ 45A documents of particular relevance and/or general interest
are as follows:

IAEA documents
e INSAG-10, Defence in Depth in Nuclear Safety
o 75{INSAG-3 Rev. 1 — INSAG 12, Basic Safety Principles for Nuclear Power Plants

o GeperalSafety Requirements GSR Part 2, Leadership and Management for Safety

o General Safety Requirements GSR Part 7, Safety Assessment for Facilities and Activities
o Safety Requirements No. SSR-2/1 (Rev.1), Safety of Nuclear Power Plant: Design

o Safety Requirements No. SSR-2/2 (Rev.1), Safety of Nuclear Power Plant: Commissioning
and Operation

o Safety Requirements No. SSR-3, Safety of Research Reactors
o Safety Requirements No. SSR-4, Safety of Nuclear Fuel Cycle Facilities

e Safety Guide No. NS-G-1.11, Protection against Internal Hazards other than Fires and
Explosions in the Design of Nuclear Power Plants

o Safety Guide No. SSG-2, Deterministic Safety Analysis for Nuclear Power Plants


https://webstore.iec.ch/publication/6001
https://webstore.iec.ch/publication/23262
https://webstore.iec.ch/publication/60193
https://webstore.iec.ch/publication/62886
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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IEC dojcuments

Safety Guide No. SSG-5, Safety of Conversion Facilities and Uranium Enrichment Facilities
Safety Guide No. SSG-6, Safety of Uranium Fuel Fabrication Facilities

Safety Guide No. SSG-7, Safety of Uranium and Plutonium Mixed Oxide Fuel Fabrication
Facilities

Safety Guide No. SSG-30, Safety Classification of Structures, Systems and Components in
Nuclear Power Plants

Safety Guide No. SSG-34, Design of Electrical Power Systems for Nuclear Power Plants

Sa ni‘\]/ Guide No.-SSG-39 nnmgn of instrumentation and control Q\J/efnmc for nuclea power

plahts
Saflety Guide No. SSG-42, Safety of Nuclear Fuel Reprocessing Facilities

Saflety Guide No. SSG-43, Safety of Nuclear Fuel Cycle Research tand Develppment
Fagilities

Saflety Guide No. SSG-54, Accident Management Programmes far Nuclear Power Plants

Nug¢lear Energy Series No. NP-T-1.5, Protecting Against Common Cause Failures in| Digital
&G Systems of Nuclear Power Plants

IEG 60071 (all parts), Insulation co-ordination
IEG 60332 (all parts), Tests on electric and optical fibre cables under fire conditions

IEG 60364-4-41, Low-voltage electrical installations — Part 4-41: Protection for spfety —
Prgtection against electric shock

IEG 60364-5-52, Low-voltage eledtrical installations — Part 5-52: Selection and ereg¢tion of
eleptrical equipment — Wiring systems

IEG 60364-5-56, Low-voltage electrical installations — Part 5-56: Selection and ereg¢tion of
elegtrical equipment — Safety services

IEG 60812, Failure-modes and effects analysis (FMEA and FMECA)
IEG 60909 (alyparts), Short-circuit currents in three-phase a.c. systems
IEG 61000x(all parts), Electromagnetic compatibility (EMC)

IEG 61025, Fault tree analysis (FTA)

IEC 61439-1, Low voltage switchgear and controlgear assemblies — Part 1: General rules

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61660 (all parts), Short-circuit currents in d.c. auxiliary installations in power plants and
substations

IEEE documents

IEEE Std 7-4.3.2™, |[EEE Standard Criteria for Programmable Digital Devices in Safety
Systems of Nuclear Power Generating Stations

IEEE Std 352™, IEEE Guide for General Principles of Reliability Analysis of Nuclear Power
Generating Station Systems and Other Nuclear Facilities


https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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e |EEE Std 382™, |EEE Standard for Qualification of Safety-Related Actuators for Nuclear
Power Generating Stations and Other Nuclear Facilities

e |EEE Std 577™, IEEE Standard Requirements for Reliability Analysis in the Design and
Operation of Safety Systems for Nuclear Power Generating Stations

e |EEE Std 603™, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating

Stations
e |EEE Std 1012™, |[EEE Standard for System, Software, and Hardware Verification and
Validation
C.2.4 —Topici2=——ecquipmentgqualificationand system performance —
Topic 12 applies to equipment qualification for their robustness toward external stress for I&C
systems and EPS used in nuclear facilities. It also applies to aspects related to)validation,
verificgtion and calibration of instrumentation systems at the system or channelklevel.
The foljowing SC 45A standards are considered topic 12:
Document identifier Document edition Level Notes
Title
Fagilities Disciplines Projects Aspects Lifecycle st4dges
NPPs Other 1&C EPS New Mods System | Equipt Methods As describged
IEC/IEEE 60780-323:2016 Edition 1.0 (2016-02-19) L2
Nucleaf facilities — Electrical equipment important to safety —~Qualification
NPPs ‘ Other ‘ 18C | EPS | New | Mods ‘ ‘ Equipt ‘ Methods | All stages of Hqt L/C
IEC/IEEE 60980-344:2020 Edition-1.0 (2020-10-20) L2
Nucleaf facilities — Equipment important«t@_safety — Seismic qualification
NPPs ‘ Other ‘ 1&C | EPS | New | Mods ‘ ‘ Equipt ‘ Methods All stages of Hqt L/C
IEC 62p03:2020 Edition 2.0 (2020-03-11) L3
Nucleal power plants wInstfumentation, control and electrical power systems — Requirements for
electronagnetic compatibility testing
NPPs ‘ Other ‘ 1&C | EPS | New | Mods ‘ ‘ Equipt ‘ Methods Test pre-installation
IEC 62B85%2007 Edition 1.0 (2007-06-21) L3

Nuclear power plants — Instrumentation and control important to safety — Methods for assessing the performance
of safety system instrument channels

NPPs

‘ ‘ 1&C | | New | Mods ‘ ‘ Equipt ‘Methods Tests during op life

For Topic 12, the other non-SC 45A documents of particular relevance and/or general interest

are as

follows:

IAEA documents

o Safety Guide No. NS-G-1.6, Seismic Design and Qualification for Nuclear Power Plants

e Safety Guide No. NS-G-1.11, Protection against Internal Hazards other than Fires and
Explosions in the Design of Nuclear Power Plants


https://webstore.iec.ch/publication/24213
https://webstore.iec.ch/publication/63550
https://webstore.iec.ch/publication/32455
https://webstore.iec.ch/publication/6953
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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IEC documents

—47 —

e |EC 60068-2 (all parts), Environmental testing — Part 2: Tests

e |EC TR 61000-1-6, Electromagnetic compatibility (EMC) — Part 1-6: General — Guide to the
assessment of measurement uncertainty

e |EC TR 61000-2-5, Electromagnetic compatibility (EMC) — Part 2-5: Environment —
Description and classification of electromagnetic environments

e |E -

IEEE documents

dards

e |EHE Std 382™, |EEE Standard for Qualification of Safety-Related Actuators for Nuclear
Poyer Generating Stations and Other Nuclear Facilities

C.2.5 Topic 13 — human factors engineering (HFE)

Topic 13 applies to the application of an HFE programme to HMI of nuclear facilities.

The foljowing SC 45A standards are considered topic 13:

Document identifier Document edition Level Notes
Title
Fagilities Disciplines Projects Aspects Lifecycle stdges
NPPs Other 1&C EPS New Mods System | Equipt Methods As describged
IEC 63851 ED1 Edition 1.Q{{in development) L2 See IEC TR 43214

Nucleaf Facilities — Human Factors Engineering — Application to the Design of Human Machine Interfaces

NPPs | Other | 1&C | EPS ‘ New | Mods ‘System ‘ Equipt ‘Methods All stages of HMI L/C

IEC 61f71:1995

Edition 1.0 (1995-12-13)

L3

Nucleaf power plants — Maifh control-room — Verification and validation of design

NPPs| | | 1ac'

New | Mods ‘

‘ Equipt ‘ Methods

Design stajge

IEC 61839:2000

Edition 1.0 (2000-07-21)

L3

Nucleal power’plants — Design of control rooms — Functional analysis and assignment

10
S

NPPs } }

New | Mods: | | Equ:‘pt

Methods——Design-stele

IEC 63260:2020

Edition 1.0 (2020-05-25)

L3

Guide for incorporating human reliability analysis into probabilistic risk assessments for nuclear power
generating stations and other nuclear facilities

NPPs | Other | /1&C | EPS | New | Mods | System | Equipt | Methods

Analysis stage

IEC TR 63214:2019

Edition 1.0 (2019-10-29)

L4

Basis for IEC 63351

Nuclear power plants — Control rooms — Human factors engineering

NPPs | Other | 18C | EPS ‘ New | Mods ‘System ‘ Equipt ‘Methods All stages of HMI L/C



https://www.iec.ch/dyn/www/f?p=103:38:2646621925173::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1358,23,104387
https://webstore.iec.ch/publication/5873
https://webstore.iec.ch/publication/6002
https://webstore.iec.ch/publication/65520
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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For Topic 13, the other non-SC 45A documents of particular relevance and/or general interest
are as follows:

IAEA documents

e Safety Requirements No. SSR-2/1 (Rev.1), Safety of Nuclear Power Plant: Design

o Safety Requirements No. SSR-2/2 (Rev.1), Safety of Nuclear Power Plant: Commissioning
and Operation

o Safety Guide No. NS-G-2.14, Conduct of Operations at Nuclear Power Plants
o Safety Guide No SSG-51, Human Factors Fngineering in the Design of Nuclear Power

Pla

e Nu
Ins

nts

clear Energy Series No. NR-T-2.12, Human Factors Engineering’) Aspe
rumentation and Control System Design

IEC dojcuments

e |ECQ

ide
o IEC
ide
ISO do
e 1S(

e |S(

60073, Basic and safety principles for man-machine idterface, markin
htification — Coding principles for indicators and actuators

60447, Basic and safety principles for man-machinhe interface, markin
htification — Actuating principles

cuments
9241 (series), Ergonomics of human-system interaction

11064 (all parts), Ergonomic design of(control centres

IEEE documents

o |EH

E Std 1023™, I[EEE Recommiended Practice for the Application of Human |

Engineering to Systems, Equipment, and Facilities of Nuclear Power Generating S

ang
Other
e US

e US

e EP

Other Nuclear Facilities
Hocuments
NUREG-0711,.Rev.3, Human Factors Engineering Program Review Model

NUREG/CR=6393, Integrated System Validation: Methodology and Review Criter

RI-10081422, Human Factors Guidance for Control Room and Digital Human-

Intg¢rface Design and Modification

cts of

g and

g and

Factors
tations

a 1995

Bystem

C.2.6

|op'|c 14 — cybe[ security
4

Topic 14 applies to system robustness toward external stress for I1&C systems and EPS used
in nuclear facilities, with particular reference to stresses arising from malevolent acts. It also
applies to the coordination of safety and security requirements for I&C systems and EPS for
nuclear facilities.

The fol

lowing SC 45A standards are considered topic 14:
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Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System | Equipt Methods As described
IEC 62645:2019 Edition 2.0 (2019-11-13) L2

Nuclear power plants — Instrumentation, control and electrical power systems — Cybersecurity requirement

NPPs | Other ‘ 1&C | ‘ New | Mods |System ‘ Equipt ‘Methods All plant stages L/C
IEC 62B59:2016 Edition 1.0 (2016-10-28) L2
Nucleal power plants — Instrumentation and control systems — Requirements for coordinating safety,and
cybersg¢curity
NPPs | ‘ 1&C | ‘ New | Mods | System ‘ Equipt ‘Methods All plant staggs L/C
IEC 63p96:2020 Edition 1.0 (2020-10-07) L3
Nucleal power plants — Instrumentation, control and electrical power systems€ 4 Security controls
NPPs | Other ‘ 18C | EPS ‘ New | Mods | System ‘ Equiss ‘ Methods | All plant stagds L/C
For Topic 14, the other non-SC 45A documents of particular relevance and/or general interest
are as follows:
IAEA documents
e Nuglear Security Series No. 10, Development, Use and Maintenance of the Desigf Basis
Thileat
e Nuglear Security Series N@::17, Technical Guidance — Computer Security at Nuclear
Fagilities
o Nuglear Security Series No. 33-T, Technical Guidance — Computer Secufity of
Insfrumentation and*Gontrol Systems at Nuclear Facilities
e TLD-006, Conducting Computer Security Assessments at Nuclear Facilities
IEC documents
o |EQ 64508 (all parts), Functional safety of electrical/electronic/programmable elgctronic
safety-retated-systems

e |EC 62443 (all parts), Industrial communication networks — Network and system security

ISO documents

e |SO/IEC 27000, Information technology — Security techniques — Information security

ma

nagement systems — Overview and vocabulary

e |ISO/IEC 27001, Information technology — Security techniques — Information security

ma

nagement systems — Requirements

e |SO/IEC 27002, Information technology — Security techniques — Code of practice for
information security controls

e ISO/IEC 27005, Information technology — Security techniques — Information security risk

ma

nagement


https://webstore.iec.ch/publication/32904
https://webstore.iec.ch/publication/26131
https://webstore.iec.ch/publication/32900
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Topic 15 — ageing management
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Topic 15 applies to the ageing management of I&C systems and EPS for nuclear facilities.

The following SC 45A standards are considered topic 15:

Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages

NPPs Other 1&C EPS New Mods System | Equipt Methods As described
IEC 62842:2007 Edition 1.0 (2007-08-20) L2
Nucleaf power plants — Instrumentation and control systems important to safety — Management of-ageing

NPPs ‘ | 18C ‘ ‘ New ‘ Mods ‘ | Equmt‘ Methods | Alfplant stagés L/C
IEC 62#165:2010 Edition 1.0 (2010-05-11) L3
Nucleal power plants — Instrumentation and control important to safety — Managemeént of ageing of electrifal
cabling| systems

NPPs ‘ | 1&C ‘ EPS ‘ New ‘ Mods ‘ | Equipt ‘ Methods All plant stag¢s L/C
IEC/IEEE 62582-1:2011 Edition 1.0 (2011-08-31) L3 Under revidion
Nucleaf power plants — Instrumentation and control important fQ\safety — Electrical equipment condition
monitofing methods — Part 1: General

NPPs ‘ | 1&C ‘ EPS ‘ New ‘ Mods ‘ | Equipt ‘ Methods Tests during ¢p life
IEC/IEEE 62582-2:2011 Edition 4.0%(2011-08-31) L3 Under revision| (CDV)
Nucleal power plants — Instrumentation and‘control important to safety — Electrical equipment condition
monitofing methods — Part 2: Indenter mogdulus

NPPs ‘ | 18C ‘ EPS ‘ New ‘ Mods ‘ | Equmt‘ Methods | Tests during pp life
IEC/IEEE 62582-3:2012 Edition 1.0 (2012-12-12) L3
Nucleal power plants “Instrumentation and control important to safety — Electrical equipment condition
monitofing methods~"Part 3: Elongation at break

NPPs ‘ ok | 1&C ‘ EPS ‘ New ‘ Mods ‘ | Equipt ‘ Methods Tests during ¢p life
IEC/IEEEEN62582-4:2011 Edition 1.0 (2011-08-31) L3 Under revision] (CDV)

Nuclear power plants — Instrumentation and control important to safety — Electrical equipment condition
monitoring methods — Part 4: Oxidation induction techniques

NPPs

‘ | 1&C ‘ EPS

‘ New ‘ Mods ‘

| Equipt ‘ Methods

Tests during op life

IEC/IEEE 62582-5:2015

Edition 1.0 (2015-06-19)

L3

Nuclear power plants — Instrumentation and control important to safety — Electrical equipment condition
monitoring methods — Part 5: Optical time domain reflectometry

NPPs

‘ | 18C ‘ EPS

‘ New ‘ Mods ‘

| Equipt ‘ Methods

Tests during op life



https://webstore.iec.ch/publication/6883
https://webstore.iec.ch/publication/7070
https://webstore.iec.ch/publication/7529
https://webstore.iec.ch/publication/7530
https://webstore.iec.ch/publication/7531
https://webstore.iec.ch/publication/7532
https://webstore.iec.ch/publication/22731
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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Document identifier Document edition Level Notes
Title
Facilities Disciplines Projects Aspects Lifecycle stages
NPPs Other 1&C EPS New Mods System | Equipt Methods As described
IEC/IEEE 62582-6:2019 Edition 1.0 (2019-10-22) L3

Nuclear power plants — Instrumentation and control important to safety — Electrical equipment condition
monitoring methods — Part 6: Insulation resistance

NPPs ‘ | 1&C ‘ EPS ‘ New ‘ Mods ‘ |Equipt ‘Methods Tests during op life

IEC 62f65-1:2015 Edition 1.0 (2015-04-22) L3

Nucleal powers plants — Instrumentation and control important to safety — Management of agelng of sens¢rs and
transmitters — Part 1: Pressure transmitters

NPPs ‘ | 18C ‘ ‘ New ‘ Mods ‘ |Equipt ‘Methods All stages of Hqt L/C

IEC 62f65-2:2019 Edition 1.0 (2019-01-29) L3

Nucleal power plants — Instrumentation and control important to safety — Management of ageing of sensofs and
transmitters — Part 2: Temperature sensors

NPPs 1&C New Mods Equipt | Methods | All stages of Hqt L/C
| [ s | coo [ New | | | |

IEC TR 62096:2009 Edition 2.0 (2009-03%24) L4

Nucleal power plants — Instrumentation and control important to safety — Guidance for the decision on
moderrjization

NPPs ‘ | 1&C ‘ ‘ ‘ Mods ‘ System | Equipt ‘Methods Analysis stpge

For Topic 15, the other non-SE€ 45A documents of particular relevance and/or general interest

are as follows:

IAEA documents

Saflety Requirements No. SSR-2/1 (Rev.1), Safety of Nuclear Power Plant: Design

Saflety Requirements No. SSR-2/2 (Rev.1), Safety of Nuclear Power Plant: Commisgioning
and Opefation

SafetyvGuide No. NS-G-2.3, Modifications to Nuclear Power Plants

Safety Guide No. NS-G-2.6, Maintenance, Surveillance and In-service Inspection in Nuclear
Power Plants

Safety Guide No. SSG-10, Ageing Management for Research Reactors

Safety Guide No. SSG-39, Design of instrumentation and control systems for nuclear power
plants

Safety Guide No. SSG-48, Ageing Management and Development of a Programme for Long
Term Operation of Nuclear Power Plants

IEC documents

IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances


https://webstore.iec.ch/publication/28140
https://webstore.iec.ch/publication/22286
https://webstore.iec.ch/publication/31867
https://webstore.iec.ch/publication/6456
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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IEC 60584-3, Thermocouples — Part 3: Extension and compensating cables — Tolerances
and identification system

IEC 60751, Industrial platinum resistance thermometers and platinum temperature sensors
IEC 61515, Mineral insulated metal-sheathed thermocouple cables and thermocouples

IEC 61746-1, Calibration of optical time-domain reflectometers (OTDR) — Part 1: OTDR for
single mode fibres

IEC 61746-2, Calibration of optical time-domain reflectometers (OTDR) — Part 2: OTDR for

multimode fibres

ISO ddcuments

e |ISQ/IEC GUIDE 98-3:2008, Uncertainty of measurement — Part 3: Guide to the-expfession
of |uncertainty in measurement (GUM:1995) + Supplement 1: 2008, (Propagation of
disfributions using a Monte Carlo method + Supplement 2:2011, Extension to any pumber
of gutput quantities

Cc.2.8 Topic 21 — control rooms and human machine interfaces (HMI)

Topic 31 applies to the control room areas and HMI of nuclear facilities.

The foljowing SC 45A standards are considered topic 21:

Document identifier Document edition Level Notes
Title
Fagilities Disciplines Projects Aspects Lifecycle stdges
NPPs Other 1&C EPS New Mods System Equipt | Methods As describged
IEC 60p64:2018 Edition.3.0 (2018-11-16) L2

Nucleal power plants — Control rooms —Design

NPPs | ‘ 1&C | ‘ New | Mods ‘ System | Equipt ‘ Methods | Mainly design|& test
IEC 60p65:2016 Edition 3.0 (2016-02-23) L2

Nucleal power plants — Centrol rooms — Supplementary control room for reactor shutdown without accessjto the
main centrol room

NPPs | ‘ 1&C | ‘ New | Mods ‘ System | Equipt ‘ Methods | Mainly design|& test

IEC 60p6051988

Edition 1.0 (1988-08-30)

L3

Functional design criteria for a safety parameter display system for nuclear power stations

NPPs| ‘ 1&C |

‘ New | Mods ‘System | Equipt ‘

| All stages of Eqt L/C

IEC 61227:2008 Edition 2.0 (2008-04-29) L3

Nuclear power plants — Control rooms — Operator controls

NPPs | ‘ 1&C | ‘ New | Mods ‘ | Equipt ‘ | Mainly design aspects
IEC 61772:2009 Edition 2.0 (2009-04-29) L3

Nuclear power plants — Control rooms — Application of visual display units (VDUs)

NPPs| ‘ 18C |

‘ New | Mods ‘

| Equipt ‘

| Mainly design / V&V



https://webstore.iec.ch/publication/33054
https://webstore.iec.ch/publication/24232
https://webstore.iec.ch/publication/4049
https://webstore.iec.ch/publication/4942
https://webstore.iec.ch/publication/5874
https://iecnorm.com/api/?name=1500aa392264766fdadc3b672752441c
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