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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR POWER PLANTS -
INSTRUMENTATION AND CONTROL
IMPORTANT TO SAFETY -
HARDWARE DESIGN REQUIREMENTS
FOR COMPUTER-BASED SYSTEMS

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be i i
misinterpretation by any end user.

In order to promote internatiopal uniformit ittees undertake to apply IEC Publications
transparently to the maxirgum ir natipnal and regional publications. Any divergence
between any IEC Publication enuing nationalor regional publication shall be clearly indicated in
the latter.

IEC provides no jarkiqg procs its approval and cannot be rendered responsible for any
equipment decl j i ication.

All users should ehsfreg 2 s iti i ication.

No liability shall atta , employees, servants or agents including individual experts and
members of its t and |EC National Committees for any personal injury, property damage or
other damage,. of any wattwe whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arisingnolt o pubhication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

Attentign i wn\te_the Normative references cited in this publication. Use of the referenced publications is
indispensa

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

ot be held responsible for identifying any or all such patent rights.

International Standard IEC 60987 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 1989. This edition
includes the following significant technical changes with respect to the previous edition:

account has been taken of the fact that computer design engineering techniques have
advanced significantly in the intervening years;

update of the format to align with the current IEC/ISO directives on the style of standards;

alignment of the standard with the new revisions of IAEA documents NS-R-1 and NS-G-
1.3, which includes as far as possible an adaptation of the definitions;
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e replacement, as far as possible, of the requirements associated with standards published
since the first edition, especially IEC 61513, IEC 60880, edition 2, and IEC 62138;

e review of the existing requirements and updating of the terminology and definitions.

The text of this standard is based on the following documents:

FDIS Report on voting
45A/662/FDIS 45A/666/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 Direg

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

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

The basic principles for the design of nuclear instrumentation, as specifically applied to the
safety systems of nuclear power plants, were first interpreted in nuclear standards with
reference to hardwired systems in IAEA Safety Guide 50-SG-D3 which has been superseded
by IAEA Guide NS-G-1.3.

IEC 60987 was first issued in 1989 to cover the hardware aspects of digital systems design
for systems important to safety, i.e. safety systems and safety-related systems.

Although many of the requirements within the original issue continue~ip be relevant, there

particular:

— a new standard has been produced which addresses in detdil the_gens irements for
nuclear systems important to safety (IEC 61513);

— the use of pre-developed system platforms, rather hespoke deyelopments, has
increased significantly.

IEC 60880 and IEC 62138 s > which together cover the software

aspects of computer-base » ~ functions important to safety in NPPs.
IEC 60880 and IEC 62188 i ance tg IEC 60987 for hardware design.

The requiremen ¢ wipment qualification are referenced within IEC 60987.
For modules to bs i n ofa specific system important to safety, relevant and
auditable operating\® vefear or other applications as described in IEC 60780,

in combination w P tion gf rigorous quality assurance programmes, may be an
acceptable me > i

c) Recommendatiop's and limitations regarding the application of the standard

It is important to note that this standard establishes no additional functional requirements for
Class 1 or Class 2 systems (see IEC 61513 for system classification requirements).

Aspects for which special recommendations have been produced (so as to assure the
production of highly reliable systems), are:
— ageneral approach to computing hardware development;

— a general approach to hardware verification and to the hardware aspects of computer
system validation.
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It is recognized that computer technology is continuing to develop and that it is not possible
for a standard such as this to include references to all modern design technologies and
techniques. To ensure that the standard will continue to be relevant in future years the
emphasis has been placed on issues of principle, rather than specific hardware design
technologies. If new design techniques are developed then it should be possible to assess the
suitability of such techniques by adapting and applying the design principles contained within
this standard.

The scope of this standard covers digital systems hardware for Class 1 and Class 2 systems.
This includes multiprocessor distributed systems and single processor systems; it covers the
assessment and use of pre-developed items, for example, commercial off-the-shelf items
(COTS), and the development of new hardware.

d) Description of the structure of the SC 45A standard series 2
other IEC, IAEA and ISO documents

hips with

IEC 61513 refers direct to other IEC SC 45A
categorization of functions and classification of ~Separation of systems,
defence against common-cause fail | : omputer-based systems,
hardware aspects of computer-bas A edom design. The standards
referenced direct at this second level ide ogether with IEC 61513 as a
consistent document set.

al topics related to

d direct by IEC 61513 are standards
or specific activities. Usually these

y life-cycle framework and a system life-cycle framework and
he general requirements of |IEC 61508-1, IEC 61508-2 and
ar application sector. Compliance with IEC 61513 will facilitate
wifements of IEC 61508 as they have been interpreted for the nuclear
industry. In thi gwork, IEC 60880 and IEC 62138 correspond to |IEC 61508-3 for the

IEC 61513 refers to ISO 9001 as well as to IAEA 50-C-QA (now replaced by IAEA 50-C/SG-Q)
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 of NS-R-1, establishing safety requirements related to
the design of NPPs, and Safety Guide NS-G-1.3 dealing with instrumentation and control
systems important to safety in NPPs. The terminology and definitions used by SC 45A
standards are consistent with those used by the IAEA.
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