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ELECTROMECHANICAL ELEMENTARY RELAYS —
Part 2-1: Reliability — Procedure for the verification of B,, values

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prumote
international co-operation on all questions concerning standardization in the electrical and electronic fic'ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spcrificadons,
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 Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IE~ cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with ccnditioi.s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as < e@.ily 3s poussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e hs representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to_en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cmn ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~.Ction>! and regional publications. Any divergence
between any IEC Publication and the corresponding natic al o: regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access 0 |IEE marks of conformity. IEC is not responsible for any
services carried out by independent certification o 3s.

All users should ensure that they have the'ia.>st ¢ Jition of this publication.

No liability shall attach to IEC or its direc ars. employees, servants or agents including individual experts and
members of its technical committeec an ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubinc2ion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the orn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the carrect application of this publication.

Attention is drawn t the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. »z« be held responsible for identifying any or all such patent rights.

International‘itar.dard IEC 61810-2-1 has been prepared by IEC technical committee 94: All-

or-

nothing t'eciical relays.

This«<econd edition cancels and replaces the first edition published in 2011. This edition
congtitute s a technical revision.

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

a)

limitation of tests to 10 M cycles in Clause 5;

b) reduction of required number of test samples to 5 in specified cases;

c)

introduction of WeiBayes analysis for routine test under Clause 4.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
94/416/FDIS 94/419/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 IEC 61810-2:2017.

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

The committee has decided that the contents of this document will remain unci:anged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in u.~ lata 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.
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INTRODUCTION

Based on the general provisions of IEC 61810-2, this part of IEC 61810 specifies reliability
test procedures for electromechanical elementary relays where enhanced requirements for
the verification of reliability apply. A type test is passed and then confirmed by routine tests
with specified periodicity. This document describes how figures for B,y (the mean number of
cycles until 10 % of the relays have failed) are derived from these life tests performed with
representative relay samples.

In particular when electromechanical elementary relays are intended to be incorporated in
safety-related control systems of machinery in accordance with IEC 62061 and ISO 13849-1,
the mean time to dangerous failure (MTTF,) is a measure that can be taken into account
when assessing the probability of dangerous failure of the safety function concorned.
Although a component failure cannot be defined as “dangerous” unless the ('eta’led
application is known, it is common to consider a failure mode that is likely to recult'in a nger
in a typical application of the component, and to refer to this failure mode as « “da..yerous
failure”. The MTTF, then becomes the expectation of the mean time to failui2 in this
"dangerous” mode. For the calculation of MTTF, for electromechanical rclays, the data
provided by the manufacturer for B;op can be used (see Clause C.4 of ISQ 153 9-1:2015).

Electromechanical elementary relays with forcibly guided (mechanica.i/ li..ked) contacts offer
the possibility of a high diagnostic coverage according to 4.5.3 of IS 1:849-1:2015.

NOTE Requirements for such relays are given in IEC 61810-3.
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ELECTROMECHANICAL ELEMENTARY RELAYS —

Part 2-1: Reliability — Procedure for the verification of B,, values

1 Scope

This part of IEC 61810 specifies reliability test procedures for electromechanical elementary
relays when enhanced requirements for the verification of reliability apply.

Particular provisions are given for relays incorporated in safety-related control sysiem.. of
machinery in accordance with IEC 62061 and ISO 13849-1. For such relays, B, “ralucs for
dangerous failures (B,gp values) are derived from the tests specified in this docur..2nt.

2 Normative references

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

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

IEC 61810-2:2017, Electromechanical elementary ‘ela 's — Part 2: Reliability

IEC 61810-3, Electromechanical elementar; re'ays — Part 3: Relays with forcibly guided
(mechanically linked) contacts

IEC 62061, Safety of machinery — Furctinal safety of safety-related electrical, electronic and
programmable electronic controlsy_tems

ISO 13849-1:2015 Safety ot ‘nacninery — Safety-related parts of control systems — Part 1:
General principles for desig

3 Terms and de.inilions

For the purpuses of this document, the terms and definitions given in IEC 61810-2 and the
following aply.

IO «~d |IEC maintain terminological databases for use in standardization at the following
ada,2sses:

1=C Electropedia: available at http://www.electropedia.org/

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

3.1

dangerous failure

failure which has the potential to put the safety-related part of a control system in a hazardous
or fail-to-function state

[SOURCE: 1SO 13849-1:2015, 3.1.5, modified — In the definition, the abbreviated term
"SRP/CS" has been replaced by "safety-related part of a control system".]
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