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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Nuclear power plants -
Instrumentation and control systems important to safety -
Cable connector assemblies for harsh environment purposes

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure 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.

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

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 certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 63423 has been prepared by subcommittee 45A: Instrumentation, control and electrical
power systems of nuclear facilities, of IEC technical committee 45: Nuclear Instrumentation. It
is an International Standard.

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

Draft Report on voting

45A/1636/FDIS 45A/1648/RVD

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

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

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

— reconfirmed,

— withdrawn, or

— revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION
a) Technical background, main issues and organisation of the Standard

This document focuses on cable assemblies pertaining to components important to safety that
are required to function under conditions of design basis accidents and severe accidents.

Cable assemblies are to be understood as connectors and cables that are assembled using
techniques that ensure the function in case of design basis accidents and severe accidents.
Since the opposite part of the connector presents the interface of a component, for instance a
sensor, a junction box or an electrical penetration assembly, requirements for the cable
connector assembly connector are generally valid for the interface of the connected component.
This demand applies at least for counterpart of the connector of the assembly.

It is important that cable assemblies used in systems important to safety in nuclear power plants
comply with various standards in order to meet their functional safety requirements throughout
their qualified life. This goal is accomplished by a thorough design, qualification, manufacturing
(assembling), testing, installation and commissioning.

Therefore, this IEC document focuses on the above-mentioned aspects to greater extent. Other
aspects, relating to quality assurance, reliability and selection including validation and
verification activities are not part of this document.

This IEC document takes into account:

— |EC/IEEE 60780-323 on qualification in general, and IEC/IEEE 60980-344 on seismic
qualification.

— The testing approaches as stated in the IEC 60216 series (IEC 60216-1, IEC 60216-2 and
IEC 60216-3) and the IEC 60544 series (IEC 60544-1, IEC 60544-2, IEC 60544-4, and
IEC 60544-5) to respect the most relevant ageing stressors, temperature, and radiation.

— |EC documents that are specifically focused on cable and connectors.

— |EC documents on electromagnetic compatibility to respect the utilisation of digital electronic
equipment in instrumentation and control (I&C) systems. Proper screening and shielding are
a mandatory prerequisite to achieve a satisfactory behaviour of the complete measurement
chain.

— This document does not address the design, associated calculations, and test conditions of
the material aspects. These aspects are handled in product specific IEC standards.

b) Situation of the current Standard in structure of the IEC SC45A standard series

IEC 63423 is a third-level IEC SC 45A document which addresses the design, qualification,
manufacturing, manufacturing testing, installation and commissioning of cable assembilies.

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

c) Recommendations and limitations regarding the application of the Standard

IEC/IEEE 60780-323 and IEC/IEEE 60980-344 are second-level standards that give guidance
for specific aspects of functional qualification of electrical equipment important to safety; in
particular to environmental and seismic qualification. IEC 63423 should be read in conjunction
with these two documents.

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 technologies. Therefore, it is the task of the
manufacturer, architect engineer or operator to adapt this document to the respective needs.
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d) Description of the structure of the IEC SC 45A standard series and relationships with
other IEC documents and other bodies documents (IAEA, 1SO)

The IEC SC 45A standard series comprises a consistent set of documents organised in a
hierarchy of four levels. The top-level documents of the IEC SC 45A standard series are
IEC 61513 and IEC 63046, covering respectively general requirements for 1&C systems and
general requirements for electrical power systems of NPPs. IEC 61513 and IEC 63046 adopt
an overall system life-cycle framework and constitute, along with the relevant second-level
standards, the nuclear implementation of the basic safety series IEC 61508.

IEC 61513 and IEC 63046 refer directly to second-level IEC SC 45A standards for general
requirements for specific topics, such as categorization of functions and classification of
systems, qualification, separation, defence against common cause failure, control room design,
electromagnetic compatibility, human factors engineering, cybersecurity, software and
hardware aspects for programmable digital systems, coordination of safety and security
requirements and management of ageing.

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

IEC 61513 and IEC 63046 refer to ISO 9001 as well as to IAEA GSR part 2 and IAEA GS-G-3.1
and IAEA GS-G-3.5 for topics related to quality assurance (QA).

At level 2, regarding nuclear security, IEC 62645 is the entry document for the IEC/SC 45A
security standards. It builds upon the valid high-level principles and main concepts of the
generic security standards, in particular ISO/IEC 27001 and ISO/IEC 27002; it adapts them and
completes them to fit the nuclear context and coordinates with the IEC 62443 series. At level 2,
IEC 60964 is the entry document for the IEC/SC 45A control rooms standards, IEC 63351 is the
entry document for the human factors engineering standards and IEC 62342 is the entry
document for the ageing management standards.

NOTE IEC TR 63400 provides a more comprehensive description of the overall structure of the IEC SC 45A
standards series and of its relationship with other standards bodies and standards.
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1 Scope

This document applies to cable connector assemblies for harsh environment purposes that are
important to safety. It covers the engineering safety aspects to be met in the design,
qualification, fabrication, assembling, testing, and installation on site of cable connector
assemblies to be operated under accident conditions.

This document can be additionally used for cable assemblies that are operated under normal
conditions.

This document covers cable connector assemblies that are used for the following generic
functions:

— signal transmission (AC or DC voltage/current; pulses, frequency), or

— supplying electrical energy to sensors, transducers, or other devices.

Cables in the scope of this document contain polymer materials for sheath and dielectric
(polymer cables). Alternatively, cables can consist of metallic sheath and inorganic dielectric
(mineral insulated cables). Attached connectors can exhibit a metallic housing and an insulation

body made of ceramic or polymer. Gaskets used for the connectors can be made of metal or
polymer.

Furthermore, cables and connectors in scope of this document are from the multiconductor and
coaxial type.

Components which are not included in the scope are listed below:

— instrumentation and control devices that are connected to the assembly, with the exception
of the connector interface;

— terminals;

— electrical penetration assemblies;

— field splices for cables;

— junction boxes in which the cable connector assemblies are installed.

2 Normative references

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

IEC 60028, International standard of resistance for copper

IEC 60068-3-3, Environmental testing - Part 3-3: Supporting documentation and guidance -
Seismic test methods for equipment

IEC 60216-1, Electrical insulating materials - Thermal endurance properties - Part 1: Ageing
procedures and evaluation of test results

IEC 60216-2, Electrical insulating materials - Thermal endurance properties - Part 2:
Determination of thermal endurance properties of electrical insulating materials - Choice of test
criteria

IEC 60216-3, Electrical insulating materials - Thermal endurance properties - Part 3:
Instructions for calculating thermal endurance characteristics
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