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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR POWER PLANTS —
INSTRUMENTATION AND CONTROL SYSTEMS IMPORTANT TO SAFETY -
DESIGN AND QUALIFICATION OF ISOLATION DEVICES

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpr. ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p..mo¢ =
international co-operation on all questions concerning standardization in the electrical and electronic .’elds To
this end and in addition to other activities, IEC publishes International Standards, Technice’ Si =cific >tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove -nmenta: and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC c)llaborates closely
with the International Organization for Standardization (ISO) in accordance with conaii>''s determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as near"’ as ~o.sible, an international
consensus of opinion on the relevant subjects since each technical comnitee | as representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationc! use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e. s :*~ that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National ~omnittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natichal «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. 2ac’es.

6) All users should ensure that they have the l=ate_* e dition of this publication.

7) No liability shall attach to IEC or its'dire ‘t~rs, employees, servants or agents including individual experts and
members of its technical committees ad 1.7 National Committees for any personal injury, property damage or
other damage of any nature whats. eve . whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Mor. atiy e references cited in this publication. Use of the referenced publications is
indispensable for the corrc =t appiication of this publication.

9) Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

DISCLA!MED

This Consnliuated version is not an official IEC Standard and has been prepared for
user converience. Only the current versions of the standard and its amendment(s)
are.to . e considered the official documents.

Tiiis Consolidated version of IEC 62808 bears the edition number 1.1. It consists of the
'rst edition (2015-05) [documents 45A/1004/FDIS and 45A/1019/RVD] and its
amendment 1 (2018-05) [documents 45A/1192/FDIS and 45A/1204/RVD]. The technical
content is identical to the base edition and its amendment.

Cette version Finale ne montre pas les modifications apportées au contenu technique
par I'amendement 1. Une version Redline montrant toutes les modifications est
disponible dans cette publication.
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International Standard IEC 62808 has been prepared by subcommittee 45A: Instrumentation,
control and electrical systems of nuclear facilities, of IEC technical committee 45: Nuclear
instrumentation.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch"” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.
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INTRODUCTION
a) Technical background, main issues and organisation of the standard

I&C (instrumentation and control) systems important to safety in nuclear power plants need to
tolerate the effects of plant / equipment faults as well as internal and external hazards.
IEC 60709 provides requirements to establish independence between redundant portions of
safety systems, and between safety systems and systems of a lower class. Among the
techniques available to increase the level of tolerability of I&C systems to such effects is the
provision of isolation devices where connections are made between redundant divisions of
safety equipment, or between safety equipment and systems of a lower class. This standara
provides technical requirements and recommendations for the design and qualificaticn of
isolation devices that are required by IEC 60709. This standard deals with the criter.x a~d
methods used to confirm that the design of isolation devices ensures that credible fai'ure= in
the connected lower class system or redundant channels will not prevent the s7fet sy.tems
from meeting their required functions. Isolation devices may be required on pow=>r ¢. signal
interfaces within the system.

Guidance for other aspects of isolation device qualification (e.g. electromeaneuc compatibility,
environmental and seismic qualification) may be found in IEC 60780.

The object of this standard is:

— in Clause 5: to establish the basic criteria for acceptability ¢ f.the design and application of
isolation devices;

— in Clause 6: to establish design requirements on th> sclection and application of suitable
isolation devices;

— in Clause 7: to establish requirements on ' qua'ification testing done to validate the
adequacy of the isolation device design.

It is intended that the standard be used bv cperators of NPPs (utilities), designers of nuclear
I&C system and equipment, systems evaluatc' s and regulators.

b) Situation of the current standa. 1 ir. the structure of the IEC SC 45A standard series
IEC 62808 is the third level IEC S 45A document tackling the issue of isolation devices.

IEC 60709 is directly ref=renced by IEC 61513 in regard to physical and electrical separation
being required betwzan _ubsystems of different safety trains of 1&C systems important to
safety, and betwee I&~ systems important to safety and those that are not important to
safety.

IEC 61226 es\2blishes the principles of categorization of 1&C functions, systems and
equipment ac-ording to their level of importance to safety. It then requires that adequate
separation be provided between functions of different categories. IEC 61226 refers to
IEC 6U779 as a normative standard regarding requirements of separation.

'EC 52808 is intended to provide requirements and recommendations relating to the design
ar.d qualification of isolation devices which are identified in IEC 60709 as a means of
achieving independence between systems when signals are extracted from a system for use
in lower class systems, or between independent subsystems of the same classes.

For more details on the structure of the IEC SC 45A standard series, see item d) of this
introduction.
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c) Recommendations and limitations regarding the application of this standard

IEC 60709 applies to I&C systems and equipment important to safety. It establishes
requirements for physical and electrical separation as one means to provide independence
between the functions performed in those systems and equipment. IEC 60709 requires the
use of isolation devices where connections between independent systems must be made.
IEC 62808 provides criteria for the analysis and qualification of the the isolation device.

A fundamental criterion for isolation devices is that they be included in, and designed to, the
standards of the higher class system for which they provide protection against hazards.
Additional requirements relating to design and qualification of an isolation device as ar
element of a safety system are not given in this standard.

d) Description of the structure of the IEC SC 45A standard series and relaticast.‘os
with other IEC documents and other bodies documents (IAEA, 1SO)

The top-level document of the IEC SC 45A standard series is IEC 61513. It provides general
requirements for 1&C systems and equipment that are used to perform fun=tions important to
safety in NPPs. IEC 61513 structures the IEC SC 45A standard series.

IEC 61513 refers directly to other IEC SC 45A standards for (encral topics related to
categorization of functions and classification of systems, qualificatio.> <eparation of systems,
defence against common cause failure, software aspests of computer-based systems,
hardware aspects of computer-based systems, and contr¢' .com design. The standards
referenced directly at this second level should be consicered .ogether with IEC 61513 as a
consistent document set.

At a third level, IEC SC 45A standards not direc.ly reicrenced by IEC 61513 are standards
related to specific equipment, technical methcids. or specific activities. Usually these
documents, which make reference to second-level documents for general topics, can be used
on their own.

A fourth level extending the IEC S 457 standard series, corresponds to the Technical
Reports which are not normative.

IEC 61513 has adopted a ‘pretentation format similar to the basic safety publication
IEC 61508 with an overal' s.fety life-cycle framework and a system life-cycle framework.
Regarding nuclear safety, it provides the interpretation of the general requirements of
IEC 61508-1, IEC 6150+ 2 and IEC 61508-4, for the nuclear application sector, regarding
nuclear safety. In ttus ‘ramework IEC 60880 and IEC 62138 correspond to IEC 61508-3 for
the nuclear applicaticn <ector. IEC 61513 refers to ISO as well as to IAEA GS-R-3 and IAEA
GS-G-3.1 and '"EA GS G-3.5 for topics related to quality assurance (QA).

The IEC Su 4bA standards series consistently implements and details the principles and
basic sifety aspects provided in the IAEA code on the safety of NPPs and in the IAEA safety
seriec_ i particular the Requirements SSR-2/1, establishing safety requirements related to
the ~desicn of Nuclear Power Plants, and the Safety Guide NS-G-1.3 dealing with
inttruinendation and control systems important to safety in Nuclear Power Plants. The
‘arn.uinology and definitions used by SC 45A standards are consistent with those used by the
IACA.

NOTE It is assumed that for the design of I&C systems in NPPs that implement conventional safety functions (e.g.
to address worker safety, asset protection, chemical hazards, process energy hazards), international or national
standards would be applied, that are based on the requirements of a standard such as IEC 61508.
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NUCLEAR POWER PLANTS —
INSTRUMENTATION AND CONTROL SYSTEMS IMPORTANT TO SAFETY -
DESIGN AND QUALIFICATION OF ISOLATION DEVICES

1 Scope

This International Standard establishes requirements for the design, analysis and qualificatior
of isolation devices used to ensure electrical independence of redundant safety system
circuits, or between safety and lower class circuits, as specified in IEC 60709. This sianaord
includes guidance on the determination of the maximum credible fault that is applied tc the
isolation devices. The maximum credible fault can be used as a basis for the test level. used
in testing based on other standards (e.g. IEC TS 61000-6-5 or IEC 62003).

This standard does not address safety or CCF issues due to functional inte:-dependencies
and possible interferences or CCFs that may result from signal exchange or c*aring between
systems or sub-systems. It also does not address design or qualificatior. isst es related to
digital or programmable logic in isolation devices. For isolation devi~es crntaining digital or
programmable logic, additional design and qualification requiren.»nts must be considered;
these requirements are outside the scope of this standard.

2 Normative references

The following documents, in whole or in part, are norn.ativ2ly referenced in this document and
are indispensable for its application. For dated re erences, only the edition cited applies. For
undated references, the latest edition of tho . eferenced document (including any
amendments) applies.

IEC 60709, Nuclear power plants — Instrurper.ation and control systems important to safety —
Separation

IEC TS 61000-6-5, Electromagr.=tic. compatibility (EMC) — Part 6-5: Generic standards —
Immunity for power station anu -uastation environments

IEC 61513, Nuclear pov:er p.auats — Instrumentation and control important to safety — General
requirements for systoams

IEC 62003, Nuclear power plants — Instrumentation and control important to safety —
Requirements foi electromagnetic compatibility testing

3 Terms and definitions
17Or e purposes of this document, the following terms and definitions apply.

3.1

oarrier

device or structure interposed between redundant equipment or circuits important to safety, or
between equipment or circuits important to safety and a potential source of damage to limit
damage to the 1&C system important to safety to an acceptable level

Note 1 to entry: The following definition is given in the IAEA Safety Glossary, edition 2007: “A physical
obstruction that prevents or inhibits the movement of people, radionuclides or some other phenomenon (e.g. fire),
or provides shielding against radiation”. The IAEA definition is more general and consistent with the definition
given in this standard.
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