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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent 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. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.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 be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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FOREWORD 62 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 63 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co -operation 64 
on all questions concerning standardization in the electrical and electronic fields. To this end and in addition to other 65 
activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available 66 
Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical 67 
committees; any IEC National Committee interested in the subject dealt with may participate in this preparatory work. 68 
International, governmental and non-governmental organizations liaising with the IEC also participate in this preparation. 69 
IEC collaborates closely with the International Organization for Standardization (ISO) in accordance with conditions 70 
determined by agreement between the two organizations.  71 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus 72 
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National 73 
Committees.  74 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees 75 
in that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, 76 
IEC cannot be held responsible for the way in which they are used or for any misinterpretation by any end user.  77 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently 78 
to the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication 79 
and the corresponding national or regional publication shall be clearly indicated in the latter.  80 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 81 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 82 
independent certification bodies. 83 

6) All users should ensure that they have the latest edition of this publication.  84 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of 85 
its technical committees and IEC National Committees for any personal injury, property damage or other damage of any 86 
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publicatio n, 87 
use of, or reliance upon, this IEC Publication or any other IEC Publications.  88 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable  89 
for the correct application of this publication.  90 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s). IEC 91 
takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof. As of 92 
the data of publication of this document, IEC [had/had not] received notice of (a) patent(s), which may be required to 93 
implement this document. However, implementers are cautioned that this may not represent the latest information, which 94 
may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be held responsible for 95 
identifying any or all such patent rights.  96 

IEC 61888 has been prepared by subcommittee 45A: Instrumentation, control and electrical power 97 

systems of nuclear facilities, of IEC technical committee 45: Nuclear instrumentation. It is an 98 

International Standard. 99 

This second edition cancels and replaces the first edition published in 2002. This edition constitutes a 100 

technical revision.  101 

This edition includes the following technical changes with respect to the previous edition:  102 

• IEC 61888 Edition 2 extends the existing conservative uncertainty estimation methodology with an 103 

alternative methodology. It enhances clarity and adaptability as follows:  104 

• Definition updates: The revised definitions are now aligned with the international metrology 105 

uncertainty guide, ISO/IEC 98-3 (JCGM 100) and the International Vocabulary of Metrology 106 

(VIM, JCGM 200), ensuring clear and consistent terminology, which facilitates global 107 

standardisation. 108 
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• Calibration traceability: Enhancements to the traceability protocols for calibration of 109 

Maintenance and Test Equipment (M&TE) are now in accordance with ISO/IEC 17025:2017 110 

and ISO/IEC 98-3, which ensures improved measurement traceability and reliability across 111 

different regulatory environments. These traceability protocols require that calibration 112 

certificates include the coverage factor 𝑘=2, the level of confidence at 95%, and the 113 

correction value. 114 

• A New Uncertainty Approach: Introducing an alternative methodology that supplements the 115 

traditional conservative approach. This methodology utilizes guidelines from ISO/IEC 98 -3 116 

and its Supplement 1 to manage uncertainties practically for non-normal distributions, 117 

thereby providing a balanced approach between safety and operational flexibility. This also 118 

addresses previous challenges related to conservatism and provides the users with the 119 

flexibility to tailor their uncertainty management to specific needs, scenarios, and national 120 

regulatory requirements. 121 

• In Edition 2, the conservative method is retained while also introducing recommendations 122 

for the flexible application of an alternative setpoint methodology, thereby broadening its 123 

usability in accordance with evolving practices.  124 

The text of this International Standard is based on the following documents:  125 

Draft Report on voting 

XX/XX/FDIS XX/XX/RVD 

 126 

Full information on the voting for its approval can be found in the report on voting indicated in the 127 

above table. 128 

The language used for the development of this International Standard is Englis h.  129 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 130 

accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available at 131 

www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described in 132 

greater detail at www.iec.ch/publications. 133 

The committee has decided that the contents of this document will remain unchanged until the stability 134 

date indicated on the IEC website under webstore.iec.ch in the data related to the specific document. 135 

At this date, the document will be  136 

• reconfirmed, 137 

• withdrawn, or 138 

• revised. 139 
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INTRODUCTION 140 

a) Technical background, main issues and organisation of the standard 141 

The purpose of this International Standard is to provide requirements and recommendations determining 142 

and maintaining calculations for instrument setpoints associated with IEC 61513. This standard 143 

addresses uncertainty in the channel from the process , including the primary element and sensor, to 144 

the final setpoint device. This standard applies to the determination of setpoints used for automatic 145 

protective actions. The input data for these uncertainties are primarily obtained from reliable sources.  146 

The recommendations may also be used to determine indicator uncertainties for testing or operator 147 

decisions. 148 

In general, SSR2/1, SSR2/2 and member country government regulations require that, where an 149 

important setpoint is specified for a variable on which an analytical limit has been placed, the setting is 150 

so chosen that automatic protective action will correct the most severe abnormal situation anticipated 151 

before an analytical limit is exceeded. Guidelines for the determination and maintenance of setpoints in 152 

nuclear power plant design and operation are provided in IAEA SSG-37 and SSG-74 153 

Protective instruments are provided with setpoints where specific actions are either initiated, terminated 154 

or prohibited. Setpoints need to be kept within prescribed limits as defined by the operating licenses 155 

through periodic checks of the ability of the channel to perform its function.  156 

Paragraph 8.19 of SSG-74 requires traceability to certified equipment or reference standards with 157 

validated relationships to nationally recognized standards on the calibration of M&TE.  158 

The National Metrology Institute ensures equivalence and traceability of international measurement 159 

standards under the International Metrology Commission Mutual Recognition Convention (CIPM MRA), 160 

mutually recognizes measurement results in international trade, and the calibration certification body 161 

applies International Laboratory Accreditation Cooperation (ILAC) calibration uncertainty policy.  162 

National and international policy of measurement uncertainty established the general requirements for 163 

the application of uncertainty of measurement to conformity assessment activities in the electrotechnical 164 

sector as recommended by ISO/IEC 98-3. 165 

b) Situation of the current Standard in the structure of the IEC TC/SC 45A standard series 166 

The overall architecture of the IEC TC 45/SC 45A standards is given in Figure 1 and further detailed in 167 

IEC TR 63400. IEC 61888 is a level 3 document related to “Topic 11: Safety fundamentals”  in Working 168 

Group 9A. It is a topic of uncertainty methodology for system level and performance for all the life-cycle 169 

stage of power plant modes.  170 

c) Recommendations and limitations regarding the application of this Standard  171 

The traditional and conservative trip setpoint methodology in nuclear power plants has historically, at 172 

least since the 1960s, relied on well-established uncertainty data for determination and maintenance.  173 

However, as knowledge of uncertainty concepts has accumulated, countries that have become members 174 

of the International Bureau of Weights and Measures (BIPM) issued uncertainty evaluation guidelines 175 

after 1995, leading to the widespread adoption of ISO/IEC 98-3 (GUM1995). Additionally, in the realm 176 

of M&TE traceability, the expression of uncertainty in calibration certificates has been harmonized under 177 

the ISO/IEC 17025 standard, which is widely adopted by accredited calibration laboratories in most 178 

countries. 179 

Furthermore, the distinction between uncertainty types A and B has been incorporated into the trip 180 

setpoint uncertainty methodology, providing a theoretical foundation for the level of confidence that 181 

encompasses not only normal distributions but also other distributions for the uncertainty input factors.  182 

This standard does not cover the statistical treatment of calibration or measurement uncertainty (type A 183 

uncertainty), but covers the type B uncertainty as defined in clause 3. 184 

Edition 2 maintains the established conservative methodology while also facilitating the extension to an 185 

alternative setpoint methodology. This update enables adaptability and broadens the operational scope 186 

of the standard in response to evolving industry practices. 187 
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d) Description of the structure of the IEC SC 45A standard series and relationships with other 188 

IEC documents and other bodies documents (IAEA, ISO) 189 

The IEC SC 45A standard series comprises a consistent set of documents organised in a hierarchy of 190 

four levels. The top-level documents of the IEC SC 45A standard series are IEC 61513 and IEC 63046, 191 

covering respectively general requirements for instrumentation and control (I&C) systems and general 192 

requirements for electrical power systems of NPPs. IEC 61513 and IEC 63046 adopt an overall system 193 

life-cycle framework and constitute, along with the relevant second-level standards, the nuclear 194 

implementation of the basic safety series IEC 61508.  195 

IEC 61513 and IEC 63046 refer directly to other IEC SC 45A standards for general requirements for 196 

specific topics, such as categorization of functions and classification of systems, qualification, 197 

separation, defence against common cause failure, control room design, electromagnetic compatibility, 198 

human factors engineering, cybersecurity, software and hardware aspects for programmable digital 199 

systems, coordination of safety and security requirements and management of ageing.  200 

At a third level, IEC SC 45A standards not directly referenced by IEC 61513 or by IEC 63046 are 201 

standards related to specific requirements for specific equipment, technical methods, or activities. 202 

Usually, these documents refer to second-level documents for general requirements and can be used 203 

on their own. 204 

A fourth level extending the IEC SC 45A standard series, corresponds to the Technical Reports which 205 

are not normative.  206 

The IEC SC 45A standards series consistently implements and details the safety and security principles 207 

and basic aspects provided in the relevant IAEA safety standards and in the relevant documents of the 208 

IAEA nuclear security series (NSS). In particular this includes the IAEA requirements SSR -2/1 , 209 

establishing safety requirements related to the design of nuclear power plants (NPPs), the IAEA safety 210 

guide SSG-30 dealing with the safety classification of structures, systems and components in NPPs, 211 

the IAEA safety guide SSG-39 dealing with the design of instrumentation and control systems for NPPs, 212 

the IAEA safety guide SSG-34 dealing with the design of electrical power systems for NPPs, the IAEA 213 

safety guide SSG-51 dealing with human factors engineering in the design of NPPs and the 214 

implementing guide NSS42-G for computer security at nuclear facilities. The safety and security 215 

terminology and definitions used by the SC 45A standards are consistent with those used by the IAEA.  216 

IEC 61513 and IEC 63046 refer to ISO 9001 as well as to IAEA GSR part 2 and IAEA GS-G-3.1 and 217 

IAEA GS-G-3.5 for topics related to quality assurance (QA).  218 

At level 2, regarding nuclear security, IEC 62645 is the entry document for the IEC/SC 45A security 219 

standards. It builds upon the valid high-level principles and main concepts of the generic security 220 

standards, in particular ISO/IEC 27001 and ISO/IEC 27002; it adapts them and completes them to fit 221 

the nuclear context and coordinates with the IEC 62443 series. At level 2, IEC 60964 is the entry 222 

document for the IEC/SC 45A control rooms standards, IEC 63351 is the entry document for the human 223 

factors engineering standards and IEC 62342 is the entry document for the ageing management 224 

standards. 225 

NOTE 1 IEC TR 63400 provides a more comprehensive description of the overall structure of the IEC SC 45A standards series 226 
and of its relationship with other standards bodies and standards.  227 

 228 
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Figure 1 – Structure of the IEC TC 45/SC 45A standards 230 
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NUCLEAR POWER PLANTS –  233 

INSTRUMENTATION IMPORTANT TO SAFETY – 234 

DETERMINATION AND MAINTENANCE OF TRIP SETPOINTS 235 

Scope 236 

This standard establishes the requirements for ensuring that automatic setpoints for nuclear safety 237 

system instrumentation, as defined in Clause 3, are accurately established and maintained within 238 

specified limits at nuclear power plants and nuclear reactor facilities. It mandates the use of the 239 

established conservative methodology for evaluating instrument channel uncertainty to consistently 240 

achieve a prescribed probability with a high level of confidence.  241 

This standard also introduces an alternative methodology as an option for situations where existing 242 

instrumentation is updated or when establishing new setpoints. This alternative methodology is based 243 

on ISO/IEC 98-3(GUM 1995) and expanded through the inclusion of Monte Carlo methods from its 244 

Supplement 1, offering a numerical verification approach for handling cases involving non -normal 245 

distribution uncertainty input data.  246 

This standard does not cover the statistical treatment of calibration or measurement uncertainty (type A 247 

uncertainty), but covers the type B uncertainty as defined in clause 3. 248 

Normative references 249 

The following referenced documents are indispensable for the application of this document. For dated 250 

references, only the edition cited applies. For undated references, the latest edition of the referenced 251 

document (including any amendments) applies.  252 

ISO/IEC 98-3, Uncertainty Measurement Part 3, Guide to the expression of uncertainty in measurement 253 

(GUM1995), JCGM 100:2008 254 

ISO/IEC 98-3, Uncertainty Measurement Part 3, Supplement1,  Guide to the expression of uncertainty 255 

in measurement (GUM1995) — Propagation of distributions using a Monte Carlo method, JCGM 256 

101:2008 257 

Definitions 258 

For the purposes of this document, the following terms and definitions apply.  IEC and VIM maintain 259 

terminological databases for use in standardization available at the following addresses: 260 

IEC Electropedia: available at http://www.electropedia.org/ 261 

BIPM(VIM) metrology portal: available at https://jcgm.bipm.org/vim/en/ 262 

Note1 to entry: Additional definitions related to instrumentation terminology in nuclear safety may be found in ‘the IAEA 263 
Nuclear Safety and Security Glossary, 2022’, ‘IEC 60050 -395, International Electrotechnical Vocabulary (IEV), 2014’, and 264 
related to metrology terminology in ‘JCGM 200: International Vocabulary of Metrology – Basic and General Concepts and 265 
Associated Terms (VIM), Ed3, 2012’.  266 

3.1  267 

adjustment (of a measuring instrument) 268 

set of operations carried out on a measuring an instrument in order that it provides given indications 269 

corresponding to given values of the measurand 270 

Note 1 to entry: Types of adjustment of a measuring system include zero adjustment of a measuring system, offset adjustment, 271 
and span adjustment (sometimes called gain adjustment).  272 

Note 2 to entry: Adjustment of a measuring system should not be confused with calibration, which is a prerequisite for 273 
adjustment. 274 

Note 3 to entry: After an adjustment of a measuring system, the measuring system must usually be recalibrated.  275 

[SOURCE: IEV 311-03-16 and VIM3, 3.11] 276 
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3.2  277 

allowable value 278 

a limit value that the trip setpoint may have when tested periodically, beyond which appropriate action 279 

shall be taken 280 

3.3  281 

analytical limit (of setpoint) 282 

limit of a measured or calculated variable established by the safety analysis to ensure that a  safety limit 283 

is not exceeded.  284 

Note 1 to entry: The margin between the analytical limit (of the setpoint) and the safety limit allows to take into account:  285 

• the response time of the instrument channel,  286 

• the range of transients due to the considered accident.  287 

3.4  288 

as found 289 

the condition in which a channel, or portion of a channel, is found after a period of operation and before 290 

recalibration (if necessary) 291 

3.5  292 

as left 293 

the condition in which a channel, or portion of a channel, is left after recalibration with an adjustment or 294 

final setpoint device setpoint verification 295 

3.6  296 

bias 297 

A measure of the systematic error between an actual or true value and a prediction by a model or a 298 

measured mean value. The bias of a model represents the tendency of a model to overpredict or to 299 

underpredict. 300 

[SOURCE: IAEA Nuclear Safety and Security Glossary, 2022]  301 

3.7  302 

calibration 303 

A set of operations that establish, under specified conditions, the relationship between values of 304 

quantities indicated by a measuring instrument or measuring system, or values represented by a 305 

material measure or a reference material, and the corresponding values realized by standards.  306 

Note 1 to entry: The definition was previously “A measurement of, or adjustment to, an instrument, component or system to  307 

Note 2 to entry: A calibration may be expressed by a statement, calibration function, calibration diagram  or calibration curve 308 

Note 3 to entry: Calibration should not be confused with adjustment of a measuring system, often mistakenly called ‘self -309 
calibration’, or with verification of calibration.  310 

[SOURCE: IAEA Nuclear Safety and Security Glossary, 2022]  311 

3.8  312 

confidence level 313 

confidence coefficient 314 

(1 − α) 315 

the value (1 − α) of the probability associated with a confidence interval or a statistical coverage interval , 316 

the value α is the probability of critical level  317 

EXAMPLE If critical level α = 5%, the confidence level (1 - α) = 95% 318 

Note 1 to entry: (1 − α) is often expressed as a percentage.  319 

[SOURCE: ISO/IEC 98-3, C.2.29] 320 

3.9  321 

correction 322 

compensation for an estimated systematic effect or value added algebraically to the uncorrected result 323 

of a measurement to compensate for systematic error  324 

Note 1 to entry:  See ISO/IEC Guide 98-3:2008, 3.2.3, for an explanation of 'systematic effect'  325 
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