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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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74 INTERNATIONAL ELECTROTECHNICAL COMMISSION

75

76

77 STANDARD CRITERIA FOR ACCIDENT MONITORING INSTRUMENTATION FOR

78 NUCLEAR POWER GENERATING STATIONS

79

80 FOREWORD

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

89 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus of
90 opinion on the relevant subjects since each technical committee has representation from all interested IEC National Committees.
91 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in that
92 sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC cannot be
93 held responsible for the way in which they are used or for any misinterpretation by any end user.

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

97 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment services
98 and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by independent
99 certification bodies.
100 6) All users should ensure that they have the latest edition of this publication.
101 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its
102 technical committees and IEC National Committees for any personal injury, property damage or other damage of any nature
103 whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, or
104 reliance upon, this IEC Publication or any other IEC Publications.
105 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable for the
106 correct application of this publication.
107 9) [IEC/IEC and ISO] [draws/draw] attention to the possibility that the implementation of this document may involve the use of (a)
108 patent(s). [IEC/IEC and ISQO] [takes/take] no position concerning the evidence, validity or applicability of any claimed patent rights
109 in respect thereof. As of the date of publication of this document, [IEC/IEC and ISO] [had/had not] received notice of (a) patent(s),
110 which may be required to implement this document. However, implementers are cautioned that this may not represent the latest
111 information, which may be obtained from the patent database available at https://patents.iec.ch [and/or] www.iso.org/patents.
112 [IEC/IEC and ISO] shall not be held responsible for identifying any or all such patent rights.

113 IEC/IEEE63147-497 has been prepared by subcommittee 45A: Instrumentation, control and electrical power
114  systems of nuclear facilities, of IEC technical committee 45: Nuclear instrumentation, in cooperation with
115 Nuclear Power Engineering Committee of the IEEE, under the IEC/IEEE Dual Logo Agreement.

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

Draft Report on voting

XXIXX/FDIS XXIXX/RVD

117
118 Full information on the voting for its approval can be found in the report on voting indicated in the above table.

119  This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in accordance with
120 ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, [and the ISO/IEC Directives, JTC 1
121 Supplement] available at www.iec.ch/members_experts/refdocs. The main document types developed by IEC
122 are described in greater detail at www.iec.ch/publications.

123 The IEC Technical Committee and IEEE Technical Committee have decided that the contents of this document
124 will remain unchanged until the stability date indicated on the IEC website under webstore.iec.ch in the data
125 related to the specific document. At this date, the document will be

126 e reconfirmed,

127 e withdrawn, Documents
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128 e replaced by a revised edition, or
129 e amended.
130
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131 Introduction

132 This introduction is not part of P497 ™/D1, IEEE Standard Criteria for Accident Monitoring Instrumentation
133 for Nuclear Power Generating Stations.

134 History

135 This standard evolved from IEEE Std 497 ™-2016 01. It represents a continued effort by IEEE
136 to support the specification, design, and implementation of accident monitoring instrumentation
137 of nuclear power generating stations.

138 IEEE Std 497-2016 0 was developed to provide criteria for advanced instrumentation system
139  designs and design modifications based on modern digital technology. It marked a clear path
140 forward for the application of new technology. Though still maintaining applicability to existing
141 systems, this version of IEEE Std 497 provides more current guidance based on historically
142 related standards and guidance.

143 It was the working group’s intention that the criteria of this standard address the variety of
144 possible accident monitoring channel configurations that current technology affords. It was also
145 the working group’s intention to address the display of information using computer generated
146 displays and calculated values. The criteria presented in this standard provide guidance in this
147 area without limiting the types of displays that can be made available to accident management
148 personnel.

149  Although written primarily for new plant designs, existing plants may also use the guidance and
150  applicable criteria in this standard. The use of applicable plant procedures to determine the
151 requirements of the accident monitoring instrumentation provides the necessary flexibility for
152 useful design criteria. This standard can be used to help address the necessary changes to the
153 plant configuration that occur over the operating life of any plant.

154 Historically the standard addressed accident monitoring instrumentation used for monitoring
155  events that a nuclear power generating station is designed to withstand. These events include
156  accidents and incidents that may occur during anticipated operating occurrences (AOOs) and
157 design basis events (DBEs). To address lessons learned from various industry events, the
158  scope of this standard has evolved to now include design extension conditions (DEC) including
159  severe accidents. This evolution was intended to provide a broader applicability to cover both
160 preventative and mitigative phases of potential plant events. While limited information on severe
161 accident management has been provided within the standard, it is recommended to consult
162 other relevant standards and guidelines for more specific guidance in this area.

163 A broader applicability of the standard was also achieved by moving to a more international,
164  technology neutral approach to the standard. This approach was achieved by changing to
165 International Atomic Energy Agency (IAEA) definitions of terms, where applicable; the removal,
166 where appropriate, of U.S. specific references; and involvement in the working group of
167 members of other standards organizations. Furthermore, the corresponding International
168 Electrotechnical Commission (IEC) counterparts to the |IEEE standards referenced were
169 investigated and introduced as a second set of normative references. This opens the possibility
170  to apply this standard in the IEC domain. The individual IEEE and IEC reference sets in whole
171 are individually appropriate for use in the application of the standard, but inclusion of the IEEE
172 and IEC references does not imply equivalency between the individual references of the two
173 sets.

1 The numbers in brackets correspond to those of the bibliography in 0.
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174 The working group has evaluated the safety classification map
175 and has concluded that additional details on safety classifications should
176 not be added to future revisions of IEEE Std 497. This decision stems from
177 afundamental difference in the scopes and purposes of the two standards.
178 |EEE 497 primarily focuses on monitoring and confirmation of function
179  completion within nuclear power generating stations. Its objective is to
180  provide guidelines and requirements for ensuring the safety and
181 reliability of monitoring systems during accidents and events to provide
182 verification of the effectiveness of existing safety functions. On the other
183 hand, is specifically designed to classify the safety functions
184 themselves within nuclear power plants. It aims to provide a systematic
185 approach for categorizing functions based on their importance and
186 impact on safety. The working group encourages the application of IEC
187 during the early stages of safety system design, where safety
188 functions are defined and the systems are classified. By ensuring
189 appropriate safety function classification at the system design stage, the
190  subsequent monitoring and verification activities, as guided by IEEE 497,
191 can be optimized. This approach leverages the strengths of both
192 standards, recognizing their distinct yet complementary roles in
193 achieving robust safety within plant system monitoring. (See Annex D).

194  Intended use

195  The standard applies to instrumentation intended for use during AOOs, DBEs, and DECs
196 including severe accidents. Accident monitoring is not defined as a specific system, but rather
197  as a set of requirements that can be implemented by individual instruments, subsystems, or an
198  entire system. These requirements aim to ensure effective monitoring of various parameters
199  and conditions following an accident or incident in a nuclear power generating station. The
200 standard provides guidelines for establishing the necessary instrumentation and monitoring
201 capabilities to assess potential accident conditions, allowing for appropriate response and
202 mitigation measures to be implemented promptly.

203  This standard defines severe accidents as a subset of design extension conditions during which
204  fuel damage has occurred. Operationally, severe accidents and design extension conditions
205  without fuel damage are distinguished by the procedures and guidelines used to manage the
206  event, with emergency operating procedures (EOP) used for design extension conditions
207  without fuel damage and severe accident management guidelines (SAMG) used for severe
208  accidents (see 0).

209 The standard is to be applied to instruments designated for severe accidents (Type F variables);
210 however, use of non-designated instruments during a severe accident is not precluded if these
211 instruments are available and can aid in the accident mitigation. Design extension conditions
212 that are not severe accidents are not covered by this standard.

213 This standard is intended to be used for both new plant designs and major modifications or
214 upgrades of existing nuclear power generating stations. The standard can be applied to various
215 reactor types used for power generation; however, development of the standard focused on
216 light water reactors and application of the standard to reactor technologies beyond light water
217 reactors should be evaluated prior to initial use.

218 Revision summary

219 Since IEEE Std 497 was approved in 2016, the working group has considered and incorporated
220  appropriate changes related to the following items:
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221 — Reactor technology neutral approach including consideration of advanced reactor
222 applications

223 — International usability including direct input from IEC SC45A WGA9 and IAEA Nuclear
224 Safety and Security Glossary, 2022 Edition

225 — User feedback, including application of Type F variables

226 — Risk informed techniques

227 — NRC RG 1.97 Rev.5 Position Statements

228 Other minor editorial improvements throughout the standard were also incorporated.

220  Future work

230 As the use of digital technology in the nuclear plant is a dynamic area of design, the working
231 group intends to keep this area as an ongoing future task.

232

233
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2 |EEE Standard Criteria for Accident Monitoring
25 Instrumentation for Nuclear Power Generating
26 Otations

237 1. Overview

238 1.1 Scope
239  This standard contains the functional and design criteria for accident monitoring instrumentation

240 for new nuclear power plant designs and design modifications for nuclear power generating
241 stations.

242 1.2 Purpose
243 The purpose of this standard is to establish selection, design, performance, qualification, and

244 display criteria for accident monitoring instrumentation for anticipated operational occurrences,
245 design basis events, and design extension conditions (including severe accident conditions).

246 1.3 Word usage

247 <This subclause is mandatory and shall appear after the Scope and Purpose (if
248  included).>

249  The word shall indicates mandatory requirements strictly to be followed in order to conform to
250 the standard and from which no deviation is permitted (shall equals is required to).1-2

251 The word should indicates that among several possibilities one is recommended as particularly
252 suitable, without mentioning or excluding others; or that a certain course of action is preferred
253 but not necessarily required (should equals is recommended that).

254  The word may is used to indicate a course of action permissible within the limits of the standard
255 (may equals is permitted to).

256  The word can is used for statements of possibility and capability, whether material, physical, or
257 causal (can equals is able to).

258 1.4 Application

259  This standard applies to accident monitoring instrumentation intended for use during the
260  following operations:

261 — As required for planned operator action related to accident mitigation

262 — For assessing plant conditions, safety system performance, and making decisions
263 related to plant response to abnormal events

264 — For assessing plant conditions in support of achieving and maintaining safe shutdown
265 following an accident

266 This standard does not apply to the following:

1 The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe
unavoidable situations.

2 The use of will is deprecated and cannot be used when stating mandatory requirements; wil/ is only used in statements of fact.
Documents
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267 — Accident monitoring instrumentation that is intended solely for historical recording or
268 solely for maintenance purposes
269 — Other instrumentation that may be available during accident conditions

270 2. Normative references

271 The following referenced documents are indispensable for the application of this document (i.e.,
272 they must be understood and used, so each referenced document is cited in text and its
273 relationship to this document is explained).

274  This Standard can be used with either the IEEE or the IEC normative references but one set of
275 references shall be used in whole as the basis for the design (additional use of references from
276 the other set is acceptable).

277 For dated references, only the edition cited applies. For undated references, the latest edition
278  of the referenced document (including any amendments or corrigenda) applies.

279 2.1 Normative references for IEEE domain
280  ASME NQA-1, Quality Assurance Requirements for Nuclear Facility Applications.3

281 IEEE Std 7-4.3.2™, |[EEE Standard Criteria for Programmable Digital Devices in Safety
282 Systems of Nuclear Power Generating Stations.45

283 IEEE Std 308™, IEEE Standard Criteria for Class 1E Power Systems for Nuclear Power
284 Generating Stations.

285 IEC/IEEE 60780-323, IEC/IEEE International Standard — Nuclear Facilities - Electrical
286 Equipment Important To Safety - Qualification.

287 IEC/IEEE 60980-344 IEC/IEEE International Standard — Nuclear Facilities — Equipment
288  Important To Safety — Seismic Qualification.

289 IEEE Std 352™-2016, IEEE Guide for General Principles of Reliability Analysis of Nuclear
290 Power Generating Station Systems and Other Nuclear Facilities.

291 IEEE Std 379.1, IEEE Guide for Application of the Single-Failure Criterion to Nuclear Power
292 Generating Station Safety Systems.

293 IEEE Std 384™, IEEE Standard Criteria for Independence of Class 1E Equipment and Circuits.
294 IEEE Std 577™, IEEE Standard Requirements for Reliability Analysis in the Design and
295 Operation of Safety Systems for Nuclear Power Generating Stations and Other Nuclear

296 Facilities.

297 IEEE Std 603™, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating
298 Stations.

299 IEEE Std 1819™, IEEE Standard for Risk-Informed Categorization and Treatment of Electrical
300 and Electronic Equipment at Nuclear Power Generating Stations and Other Nuclear Facilities.

3 ASME publications are available from the American Society of Mechanical Engineers, 22 Law Drive, Fairfield, NJ 07007, USA.

4 The IEEE standards or products referenced in Clause are trademarks owned by The Institute of Electrical and Electronics
Engineers, Incorporated.

S [EEE publications are available from The Institute of Electrical and Electronics Engineers, 445 Hose Lane, Piscataway, NJ 088 54.
Documents

Document Sharing Hub

Full document details: 24/30504596 DC


http://www.avadocuments.com/doc/24-30504596-dc
http://www.avadocuments.com/doc/24-30504596-dc

