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European foreword

The text of document 94/415/FDIS, future edition 3 of |JEC 61810-3, prepared by IEC/TC 94 "All-
ornothing electrical relays" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN 61810-2:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-04-06
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-10-06
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61810-2:2011|.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 61810-2:2017 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

EC 61810-2-1 NOTE Harmonized as EN 61810-2-1].

EC 61810-3 NOTE Harmonized as EN 61810-3.
EC 62061 NOTE Harmonized as EN 62061
ISO 13849-1:2015 NOTE Harmonized as EN ISO 13849-1:2015 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year
EC 61649 2008  Weibull analysis N 61649 2008
EC 61810-1 2015 Electromechanical elementary relays - N 61810-1 2015

Part 1: General and safety requirements
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMECHANICAL ELEMENTARY RELAYS -
Part 2: Reliability

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 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.

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 |[EC 61810-4 has been prepared by IEC technical committee 94: All-or-
nothing electrical relays.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) not only graphical but also numerical methods are added;

b) reduction of number of samples in specified cases;

c) new subclauses of confidence intervals are added;

d) the WeiBayes approach is added to facilitate compliance tests (routine test) with lower
effort;
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e) annexes have been restructured into an Annex A for data analysis (normative) and
Annex B (informative) where various examples of the data analysis are given;

f) the former Annex C has been incorporated into the modified Annex B;
g) anew Annex C replaces the old Annex D.

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

FDIS Report on voting
94/415/FDIS 94/418/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

This International Standard is to be used in conjunction with |JEC 61649:200§.

A list of all parts in the IEC 61810 series, published under the general title Electromechanical
elementary relays, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Within the IEC 61810 series of basic standards covering elementary electromechanical relays,
EC 61810-4 is intended to give requirements and tests permitting the assessment of relay

reliability. All information concerning endurance tests for type testing have been included in
EC 61810-1.

NOTE According to |JEC 61810-1, a specified value for the electrical endurance under specific conditions (e.g.
contact load) is verified by testing 1 or 3 relays. None is allowed to fail. Within this document, a prediction of the
reliability of a relay is performed using statistical evaluation of the measured cycles to failure of a larger number of
relays (generally 10 or more relays).

This document is the base for |EC 61810-2-1 to determine reliability values for relays where
enhanced requirements for the verification of reliability (B4 and Bgp) apply.

The technical committee responsible for dependability has developed |JEC 61649 dealing with
Weibull-distributed test data. It contains both numerical and graphical methods for the
evaluation of Weibull-distributed data as well as WeiBayes estimation.

On the basis of this basic reliability standard, this document was developed. It comprises test
conditions and an evaluation method to obtain characteristic reliability values for
electromechanical elementary relays. The life of relays as non-repairable items is primarily
determined by the number of operations. For this reason, the reliability is expressed in terms
of mean cycles to failure (MCTF).

Commonly, equipment reliability is calculated from mean time to failure (MTTF) figures. With
the knowledge of the frequency of operation (cycling rate) of the relay within a piece of
equipment, it is possible to calculate an effective MTTF value for the relay in that application.

Such calculated MTTF values for relays can be used to calculate respective reliability,
probability of failure, and availability (e.g. MTBF (mean time between failures)) values for
equipment into which these relays are incorporated.

Generally, it is not appropriate to state that a specific MCTF value is “high” or “low”. The
MCTF figures are used to make comparative evaluations between relays with different styles
of design or construction, and as an indication of product reliability under specific conditions.

Documents

Document Sharing Hub

Full document details: BS EN 61810-2:2017


http://dx.doi.org/10.3403/BSEN61810
http://dx.doi.org/10.3403/30086001U
http://dx.doi.org/10.3403/01494574U
http://dx.doi.org/10.3403/01494574U
http://dx.doi.org/10.3403/30239618U
http://dx.doi.org/10.3403/01144970U
http://www.avadocuments.com/doc/bs-en-61810-2-2017
http://www.avadocuments.com/doc/bs-en-61810-2-2017

IEC 61810-2:2017 © IEC 2017 -7-

ELECTROMECHANICAL ELEMENTARY RELAYS -

Part 2: Reliability

1 Scope

This part of IEC 61810 covers test conditions and provisions for the evaluation of endurance
tests using appropriate statistical methods to obtain reliability characteristics for relays.

This document applies to electromechanical elementary relays considered as non-repaired
items (i.e. items which are not repaired after failure).

The lifetime of a relay is usually expressed in number of cycles (CTF). Therefore, whenever
the terms “time” or “duration” are used in , they carry the meaning “cycles”.
However, with a given frequency of operation, the number of cycles can be transformed into
respective times (e.g. times to failure (TTF)).

The failure criteria and the resulting characteristics of elementary relays describing their
reliability in normal use are specified in this document. A relay failure occurs when the
specified failure criteria are met.

As the failure rate for elementary relays cannot be considered as constant, particularly due to
wear-out mechanisms, the cycles to failure of tested items typically show a Weibull
distribution. This document provides numerical and graphical methods to calculate
approximate values for the two-parameter Weibull distribution, as well as lower confidence
limits and a method for confirmation of reliability values with the WeiBayes method.

This document does not cover procedures for electromechanical elementary relays where
enhanced requirements for the verification of reliability apply.

NOTE 1 Such reliability test procedures are specified in |[EC 61810-2-1. In particular, when electromechanical
elementary relays are_intended to _be incorporated in safety-related control systems of machinery in accordance
with [EC 62061 and [SO _13849-1, [EC 61810-2-1 defines procedures for the manufacturer to provide B, values.

NOTE 2 Electromechanical elementary relays with forcibly guided (mechanically linked) contacts according to
EC 61810-3 offer the possibility of a high diagnostic coverage according to 4.5.3 of ]SO 13849-1:2011§.

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 61649:2008, Weibull analysis

IEC 61810-1:2015, Electromechanical elementary relays — Part 1: General and safety
requirements

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

31
item
any component that can be individually considered

Note 1 to entry: For the purpose of this document, items are electromechanical elementary relays.

3.2
non-repaired item
item which is not repaired after a failure

3.3
sample
one or more sampling items intended to provide information on the population

[SOURCE: IEC 60050-151:2001, 151-16-19, modified — The words "or on the material" have
been deleted from the definition.]

3.4

sample item

one of the individual items in a population of similar items and taken from one place and at
one time

[SOURCE: IEC 60050-151:2001, 151-16-18, modified — The words "or a portion of material
forming a cohesive entity" have been deleted from the definition.]

3.5
cycle
<elementary relays> operation and subsequent release/reset

[SOURCE: IEC 60050-444:2002, 444-02-11]

3.6
frequency of operation
number of cycles per unit of time

[SOURCE: IEC 60050-444:2002, 444-02-12]

3.7

reliability

ability of an item to perform a required function under given conditions for a given number of
cycles or time interval

Note 1 to entry: It is generally assumed that the item is in a state to perform this required function at the
beginning of the time interval.

Note 2 to entry: The term “reliability” is also used as a measure of reliability performance (see
IEC 60050-312:2001, 312-07-06).

[SOURCE: IEC 60050-395:2014, 395-07-131, modified — The words "number of cycles or"
have been added to the definition, and the second note has been replaced by a new note.]
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3.8

reliability test

experiment carried out in order to measure, quantify or classify a reliability measure or
property of an item

[SOURCE: |[EC 60300-3-5:2001, 3.1.27, modified — The notes have been deleted.]

3.9

life test

test with the purpose of estimating, verifying or comparing the lifetime of the class of items
being tested

[SOURCE: |[EC 60300-3-5:2001], 3.1.17, modified — The note has been deleted.]

3.10

cycles to failure

CTF

total number of cycles of an item, from the instant it is first put in an operating state until
failure

3.11

mean cycles to failure

MCTF

expectation of the number of cycles to failure

3.12

time to failure

TTF

total time duration of operating time of an item, from the instant it is first put in an operating
state until failure

3.13

mean time to failure

MTTF

expectation of the time to failure

[SOURCE: IEC 60050-192:2015, 192-05-11, modified — The word "operating" has been
deleted from the term and the definition, and the notes have been deleted.]

3.14
useful life
number of cycles or time duration until a certain percentage of items have failed

Note 1 to entry: In this document, this percentage is defined as 10 %.

3.15

failure

termination of the ability of an item to perform a required function as defined in the failure
criteria

[SOURCE: IEC 60050-603:1986, 603-05-06, modified — The words "as defined in the failure
criteria" have been added to the definition.]

3.16
malfunction
event when an item does not perform an expected function
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3.17

contact failure

occurrence of break and/or make malfunctions of a contact under test, exceeding a specified
number

3.18
failure criteria
specified conditions to judge if a fault or malfunction is a failure

3.19
contact load category
classification of relay contacts dependent on wear-out mechanisms

Note 1 to entry: Various contact load categories are defined in JEC 61810-1.

3.20
fault
deviation of the existing condition from the expected condition

3.21 Terms and definitions related to tests

3.211

type test

conformity test made on sample relays representative of the production to get basic
performance data or to verify that these relays comply with the specified requirements

3.21.2

routine test

conformity test made on sample without any modifications and specification changes during or
after mass production with specified repetition

4 General considerations

The provisions of this document are based on the relevant publications on dependability. In
articular, the following documents have been taken into account: |EC 60050-191,
EC 60300-3-5 and |JEC 61649.

The aim of reliability testing as given in this document is to obtain objective and reproducible
data on reliability performance of relays representative of standard production quality. The
tests described and the related statistical tools to gain characteristic reliability values can be
used for the estimation of such characteristic reliability values, as well as for the verification
of stated characteristic values.

NOTE 1 Examples for the application of characteristic reliability values are:

e establishment of characteristic reliability values for a new relay type;

e comparison of relays with similar characteristics, but produced by different manufacturers;

e evaluation of the influence, on a relay, of different materials or different manufacturing processes;
e comparison of a new relay with a relay which has already worked for a specific period of time;

e calculation of the reliability of an equipment or system incorporating one or more relays.

According to Clauses 8 and 9 of |JEC 60300-3-5:2001, for non-repaired items showing a non-
constant failure rate, the Weibull model is the most appropriate statistical tool for evaluation
of reliability measures. This analysis procedure is described in |EC 61649.

Relays within the scope of this document are considered as non-repaired items. They
generally do not exhibit a constant failure rate but a failure rate increasing with number of
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