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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION IN NUCLEAR
FACILITIES — CENTRALIZED SYSTEMS FOR CONTINUOUS
MONITORING OF RADIATION AND/OR LEVELS OF RADIOACTIVITY -

Part 1: General requirements

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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

7) 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.

8) 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.

9) Attention is drawn to 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 JEC 61559-1 has been prepared by subcommittee 45B: Radiation
protection instrumentation, of IEC technical committee 45: Nuclear instrumentation.

This standard cancels and replaces the first edition of IEC 61559 published in 1996. The
document has been updated to take account of the requirements of IEC standards published

since 1996. Specifically, to meet the functional safety lifecycle requirements of IEC 61508
and/or JEC 61513 have been introduced. Additionally, functional validation and verification

tests have been added.
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The text of this standard is based on the following documents:

FDIS Report on voting
45B/608/FDIS 45B/616/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 the IEC 61559 series can be found, under the general title Radiation
protection instrumentation in nuclear facilities — Centralized systems for continuous
monitoring of radiation and/or levels of radioactivity, on the IEC website.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
*+ amended.
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INTRODUCTION
a) Technical background, main issues and organisation of this standard

This IEC standard specifically applies to centralized systems intended for continuous
monitoring of radiation and/or levels of radioactivity in nuclear facilities, primarily in support of
radiological protection in the working areas. These centralized systems play an auxiliary or
indirect role in the achievement or maintenance of a nuclear facility’s safety. These are
classified as category C in since they include functions that have some safety
significance.

This standard is intended for use by purchasers in developing specifications for their plant
specific centralized systems radiation monitoring systems and by manufacturers to identify
needed product characteristics when developing systems.

This standard is one associated with a series of standards which cover process and safety
monitoring, and radiation protection and effluents monitoring in nuclear facilities. The full
series is detailed in paragraph b) below.

b) Situation of the current standard in the structure of the IEC SC 45A/SC 45B
standard series

IEC 60951 series of standards are at the third level in the hierarchy of SC 45A standards.

They provide guidance on the design and testing of radiation monitoring equipment used for
accident and post accident conditions.

EC 60951-1 — General requirements

EC 60951-4 — Equipment for continuous off-line monitoring of radioactivity in gaseous
effluents and ventilation air

EC 60951-3 - Equipment for continuous high range area gamma monitoring

EC 60951-4 — Equipment for continuous in-line or on-line monitoring of radioactivity in
process stream

Other standards developed by SC 45A and SC 45B provide guidance on instruments used for
monitoring radiation as part of normal operations. IEC 60761 series provide requirements for
equipment for continuous off-line monitoring of radioactivity in gaseous effluents in normal
conditions. IEC 60861 provides requirements for equipment for continuous off-line monitoring
of radioactivity in liquid effluents in normal conditions. provides requirement for
equipment for continuous in-line and on-line monitoring of radioactivity in process stream in
normal and incident conditions. ISO standard 2889 gives guidance on gas and particulate
sampling. The relationship between these various radiation monitoring standards is given in
the table below:

Developer ISO SC 45A — process and safety SC 45B — radiation
monitoring protection and effluents
. . monitoring
Scope Sampling Accident and post | Normal and
circuits accident incident
and conditions conditions
methods

Gas, particulate and | |SO 2889 | |[EC 60951-1 and IEC 60761 series

iodine with sampling -2
(OFF LINE)
Liquid with sampling | N/A N/A IEC 60861
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(OFF LINE)
Process stream N/A IEC 60951-1 and EC 60769 N/A
(gaseous effluents, -4

steam or liquid)
without sampling

(ON or IN-LINE)

Area monitoring N/A IEC 60951-1 and EC 60537
-3
Central system N/A IEC 61504 | IEC 61559

c) Recommendations and limitations regarding the application of this standard

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

d) Description of the structure of the IEC SC 45A/SC 45B standard series and
relationships with other IEC documents and other bodies’ documents (IAEA, ISO)

The basic safety publication is , Functional safety of electrical/electronic/
programmable electronic safety-related systems. It defines the requirements for an overall
safety life-cycle framework and a system life-cycle framework. IEC 61508 should be complied
with when developing instruments with safety functions for centralized systems of radiation
monitoring outside the nuclear power plant sector whilst complying with the requirements
defined in this standard.

The top-level document of the IEC SC 45A standard series is |EC 61513. It provides general

requirements for I&C systems and equipment that are used to perform functions important to
safety in nuclear power plants. [EC 61513 structures the IEC SC 45A standard series.

refers directly to other IEC SC 45A standards for general topics related to
categorization of functions and classification of systems, qualification, separation of systems,
defence against common cause failure, software aspects of computer-based systems,
hardware aspects of computer-based systems, and control room design. The standards
referenced directly at this second level should be considered together with as a
consistent document set.

At a third level, IEC SC 45A/SC 45B standards not directly referenced by are
standards related to specific equipment, technical methods, 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 SC 45/SC 45B standard series, corresponds to the Technical
Reports which are not normative.

has adopted a presentation format similar to the basic safety publication
IEC 61508 with an overall safety life-cycle framework and a system life-cycle framework and
provides an interpretation of the general requirements of |EC 61508-1, |IEC 61508-4 and
IEC 61508-4, for the nuclear power plant sector. Compliance with ﬁ will facilitate
consistency with the requirements of IEC 61508 as they have been interpreted for the nuclear

industry. In this framework JEC 6088(Q and JEC 62138 correspond to |EC 61508-3 for the

nuclear application sector.

EC 61513 refers to ISO as well as to IAEA 50-C-QA (now replaced by IAEA 50-C/SG-Q) for
topics related to quality assurance (QA). Documents
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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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RADIATION PROTECTION INSTRUMENTATION IN NUCLEAR
FACILITIES — CENTRALIZED SYSTEMS FOR CONTINUOUS
MONITORING OF RADIATION AND/OR LEVELS OF RADIOACTIVITY -

Part 1: General requirements

1 Scope

This part of IEC 61559 series applies to centralized systems intended for continuous
monitoring of radiation and/or levels of radioactivity installed in nuclear facilities, primarily in
support of radiological protection in the working areas. This standard specifies general
characteristics, general test procedures, radiation, electrical, safety, and environmental
characteristics and the identification certificate for the systems addressed by this standard.

More specifically, it applies to centralized data processing systems, data links, and equipment
sitting and layout. It also applies to indications displayed locally and centrally. It gives general
guidance to the specification, operation, and testing of computers for the centralized
monitoring function.

Typically these centralized systems play an auxiliary or indirect role in the achievement or
maintenance of nuclear facility’s safety. These are classified as category C in |EC 61226
since they include functions that have some safety significance.

It does not directly apply to the design and testing of detection and measurement assemblies.
These should, wherever practical, conform to relevant IEC specifications.

This standard applies to normal monitoring functions. IEC 61559-2 applies to Requirements
for Discharge, Environmental, Accident, or Post-Accident Monitoring Functions.

For Radiation monitoring equipment for accident and post-accident conditions in nuclear
power plants see IEC 60951.

This standard does not apply to criticality alarm systems. These shall conform to |[EC 60860.

2 Normative references

The following referenced documents are relevant to the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments).

IEC 60038:2002, /IEC standard voltages

IEC 60050-151:2001, International Electrotechnical Vocabulary (IEV) — Part 151: Electrical
and magnetic devices

IEC 60050-393:2003, International Electrotechnical Vocabulary (IEV) — Part 393: Nuclear
instrumentation — Physical phenomena and basic concepts

IEC 60050-394:2007, International Electrotechnical Vocabulary (IEV) — Part 394: Nuclear
instrumentation — Instruments, systems, equipment and detectors
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IEC 60532:1999, Radiation protection instrumentation — Installed dose ratemeters, warning
assemblies and monitors — X and gamma radiation of energy between 50 keV and 7 MeV

IEC 60860:1987, Warning equipment for criticality accidents

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:20068, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances induced by radio-frequency
fields

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-12:2008, Electromagnetic compatibility (EMC) — Part 4-12: Testing and
measurement techniques — Ring wave immunity test

IEC/TR 61000-5-1:1996, Electromagnetic compatibility (EMC) — Part 5: Installation and
mitigation guidelines — Section 1: General considerations

IEC 61000-6-4:2008, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments

IEC 61005:2003, Radiation protection instrumentation — Neutron ambient dose equivalent
(rate) meters

IEC 61187:1993, Electrical and electronic measuring equipment — Documentation

IEC 61226:2005, Nuclear power plants — Instrumentation and control systems important to
safety — Classification of instrumentation and control functions

IEC 61322:1994, Radiation protection instrumentation — Installed dose equivalent rate meters,
warning assemblies and monitors for neutron radiation of energy from thermal to 15 MeV

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

IEC 61513:2001|, Nuclear power plants — Instrumentation and control for systems important to
safety — General requirements for systems
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