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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR POWER PLANTS -
INSTRUMENTATION IMPORTANT TO SAFETY -
RADIATION MONITORING FOR ACCIDENT
AND POST-ACCIDENT CONDITIONS -

Part 1: General requirements

FOREWORD

international co-operation on all questions concerning standardization in t e~elestric i€ fields. To
this end and in addition to other activities, IEC publishes Internationak Standa i pecifications
Technical Reports, Publicly Available Specmcatlons (PAS) and /Guide 2 d to as “IEC

governmental organizations liaising with the IEC also participdte in™this™¢ oS ian. collaborates closely
with the International Organization for Standardization (I i i onditions determined by
agreement between the two organizations.

Publications is accurate, IEC cannot be
misinterpretation by any end

In order to promote intern
transparently to the maxi
between any IEC Public
the latter.

IEC provides n g
equipment declared Ao be_in

All users should ensyre

indispensable™aqr the cyrrect application of this publication.

Attention is drawn te_the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60951-1 has been prepared by subcommittee 45A: Instrumentation
and control of nuclear facilities, of IEC technical committee 45: Nuclear instrumentation.

This second edition cancels and replaces the first edition published in 1988. This edition
constitutes a technical revision.

The main technical changes with regard to the previous edition are as follows.

To clarify the definitions.
To up-date the references to new standards published since the first issue.

To update the units of radiation.
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The text of this standard is based on the following documents:

FDIS Report on voting
45A/734/FDIS 45A/756/RVD

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

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

A list of all parts of IEC 60951 series, under the general title Nuclg
Instrumentation important to safety — Radiation monitoring for accigen
conditions, can be found on the IEC website.

pQwer plants —
post-accident

The committee has decided that the contents of this publicatio i charged until
the maintenance result date indicated on the IEC web site under "hifp: pstgore.iec.ch" in

* reconfirmed,
* withdrawn,
» replaced by a revised edition, or

@@
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INTRODUCTION
a) Technical background, main issues and organisation of the standard

This IEC standard specifically focuses on radiation monitoring systems used for accident and
post-accident operations.

This standard is intended for use by purchasers in developing specifications for their plant-
specific radiation monitoring systems and by manufacturers to identify needed product
characteristics when developing systems for accident monitoring conditions. Some specific
instrument characteristics such as measurement range, required energy response, and
ambient environment requirements will depend upon the specific application._In such cases,
guidance is provided on determining the specific requirements, but
themselves are not stated.

e |EC 60951-1 — General requirements

e |EC 60951-2 — Equipment for continuous off-line
effluents and ventilation air

b) Situation of the current standard in ﬁ
The IEC 60951 series of § 3 hethird\evel in the hierarchy of SC 45A standards.

provide guidanc ins
The IEC 60761
of radioactivity in gg
for equipment for
ifements for equipment for continuous in-line and on-line
process streams in normal and incident conditions. Finally,

erview of the standards covering the domain of radiation monitoring

Developer ISO SC 45A — Process and safety monitoring SC 45B — Radiation
- — - — protection and
Scope Sampling circuits | Accident and post- Normal and incident | offlyents monitoring
and methods accident conditions conditions
Gas, particulate and ISO 2889 IEC 60951-1 and IEC 60761 series and IEC 62302 (noble
iodine with sampling IEC 60951-2 gases only)
(OFF LINE)
Liquid with sampling N/A N/A IEC 60861
(OFF LINE)
Process streams N/A IEC 60951-1 and IEC 60768 N/A
(gaseous effluents, IEC 60951-4
steam or liquid)
without sampling
(ON or IN-LINE)
Area monitoring N/A IEC 60951-1 and IEC 60532
IEC 60951-3
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Developer ISO SC 45A — Process and safety monitoring SC 45B — Radiation
. . ) . protection and
Scope Sampling circuits | Accident and post- Normal and incident | effluents monitoring
and methods accident conditions conditions
Central system N/A IEC 61504 IEC 61559 series

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

c) Recommendations and limitations regarding the application of this standard

It is important to note that this Standard establishes no additional functional requirements for
safety systems.

d) Descrlptlon of the structure of the IEC SC 45A standard sefi

The top-level document of the IEC SC 45A standard series is\EC 64813" es general
requirements for I&C systems and equipment that are used ions” important to

IEC 61513 refers directly to other IEC SC 45A ¢ ] 3 al topics related to
categorization of functions and classification of gys i
hardware aspects of computer-based sys oom design. The standards

referenced directly at this second leve ogether with IEC 61513 as a
consistent document set.

At a third level, IEC SC 4

on their own.

A fourth level eg

IEC 61513
IEC 61508 with an~aqxerall safety life-cycle framework and a system life-cycle framework and
provides/and_in i of "the general requirements of |IEC 61508-1, IEC 61508-2 and

IEC 61508 ¢ ) uclear application sector. Compliance with IEC 61513 will facilitate
consistency with the xeqtrirements of IEC 61508 as they have been interpreted for the nuclear
industry. In this ework |IEC 60880 and IEC 62138 correspond to IEC 61508-3 for the
nuclear application sector.

IEC 61513 refers to ISO standards as well as to IAEA 50-C-QA (now replaced by IAEA GS-R-
3) for topics related to quality assurance (QA).

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