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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMECHANICAL ELEMENTARY RELAYS -

Part 2-1: Reliability — Procedure for the verification of B4y values

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stz izationeompr|sing
dll national electrotechnical committees (IEC National Committees). The obje is('to- promote
international co-operation on all questions concerning standardization in the electgiCalMand~electroqic fieldg. To
this end and in addition to other activities, IEC publishes International Standa®ds, Teckhniealr Specificat|ons,
Technical Reports, Publicly Available Specifications (PAS) and Guides as |'IEC
Rublication(s)”). Their preparation is entrusted to technical committees; an oe iNtergsted
in the subject dealt with may participate in this preparatory work. Iy =M} 2 ntal and jon-
dovernmental organizations liaising with the IEC also participate in this R i C collabtrates clgsely
With the International Organization for Standardization (ISO) in agcordance wi ondjtions” determinefl by
gdgreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte 3s possible, an internatjonal
donsensus of opinion on the relevant subjects since eac representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommg i i e ang are accepted by IEC Nat|onal
CGommittees in that sense. While all reasghable effg ¢ € that the technical content off IEC
Rublications is accurate, IEC cannot be k espensi in which they are used or for|any
misinterpretation by any end user.

4) Ip order to promote international uniformity, IEC Nafigna ittees undertake to apply IEC Publicajions
tfansparently to the maximum extent poskible heir\gational >and regional publications. Any diverggnce
Hetween any IEC Publication and the corres ationakorxegional publication shall be clearly indicated in
the latter.

5) IE i i roval and cannot be rendered responsible for|any

quipment declared to e T confQrmity wit

6) All users should uret eNatest edijon of this publication.

7) No liability shall { envployees, servants or agents including individual experts| and

hembers of its techinjca 20} bational Committees for any personal injury, property damage or

se of, or reliance upon, this IEC Publication or any ot

jlabletesthe public.

Thig specification is only intended to be used in conjunction with IEC 61810-2.

ether direct or indirect, or for costs (including legal fees)|and

her|IEC

ive, references cited in this publication. Use of the referenced publications is

oithe possibility that some of the elements of this IEC Publication may be the subjeft of

mfade

IEC-PAS 61810-2-1 has been processed by IEC technical committee 94: All-or-nothing

electrical relays.

The text of this PAS is based on the following documents:

Draft PAS Report on voting
94/272/PAS 94/274/RVD

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

voting
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Following publication of this PAS, which is a pre-standard publication, the technical committee
concerned may transform it into an International Standard.

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

This PAS shall remain valid for an initial maximum period of three years starting from the
publication date. The validity may be extended for a single three-year period, following which
it shall be revised to become another type of normative document or shall be withdrawn.

@%
&
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INTRODUCTION

This Publicly Available Specification (PAS) is published as an interim IEC document.

Its

content is intended to be incorporated in the next edition of IEC 61810-2 during the upcoming

maintenance cycle of that standard.

Based on the general provisions of IEC 61810-2 this PAS specifies reliability test procedures
for electromechanical elementary relays where enhanced requirements for the verification of
reliability apply. An initial conformity test has to be passed and then confirmed by periodic
tests at least once a year. This PAS describes how figures for B4q (the mean number of cycles

until T0 % of the relayS have tailed) are derived irom Inese liie tesis performed
reptesentative relay samples.

In particular, when electromechanical elementary relays are intended to bg™

the |mean time to dangerous failure (MTTF4) is a measure th
whgn assessing the probability of dangerous failure of thé
AltHough a component failure cannot be defined as
application is known, it is common to consider a failure mde
in g typical application of the component, and to refe

failyre”. The MTTF4 then becomes the expectatio

“dangerous” mode. For the calculation of MTTF for ical relays, the (
proyided by the manufacturer for B1oq can be used (sgeL 4 of ISO 13849-1).
Ele¢tromechanical elementary relays Wi ) i mechanically linked) contacts d

the |possibility of a high diagnostic coverage (D i 54.5.3 of ISO 13849-1.

NOTE Requirements for such reJays are given\in E5.

e to failure in

vith

ffer
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ELECTROMECHANICAL ELEMENTARY RELAYS -

Part 2-1: Reliability — Procedure for the verification of B4y values

1 Scope

This PAS specifies reliability test procedures for electromechanical elementary relays when
enhlanced requirements for the verification of reliability apply.

of
for

Par
magd
dan

This

The
For
of t

on

IEC
req

fety

IEC

IEC| 62061:2005,. Safety™o cal,
elegtronic and
eral

ISO 13849-1, Safeiy
pririci [

3 [Term

For|the purposés*of this document, the terms and definitions of IEC 61810-2 apply.

3.1
dangerous failure

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

[3.1.5 of ISO 13849-1]

3.2

conformity test

test of a sample of relays made to a given design to verify that these relays comply with the
specified requirements

3.3
periodic test
test carried out periodically on a sample of relays drawn from running production

NOTE The results from periodic tests are used to verify that the level of technical performance is maintained.
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4 Verification of By,

4.1 General

This clause specifies requirements where the reliability of the relay has to be assessed and
verified.

This procedure is applicable to relays where wearout mechanisms prevail.

NOTE 1 For relays where random failures prevail, provisions are under consideration.

NOTEE 2 For relays intended to be used in safety-related control systems of machinery the provisions of Clayse 5
are gpplicable.

The following failure modes can occur:

e failure to open of a relay contact;

e failure to close of a relay contact,

e unintended bridging of a changeover contact;
e |nsulation failure of the relay.

NOTE 3 The term “unintended bridging of a changeover co tac rcuit

between the three terminals of a changeover contact” (

From a conformity test a value foK Bip\is<obtai ed a ili the

occlrrence of a relay failure. The valuefor
sTation\(8yching rate) of the relay within a specific applicatjon it
Iure valug'for the relay in that application.

hle to redays from the series production shall be

NOTE 4 With the knowledge of the frequency lof op
is pgssible to calculate an effective MTTF (Mean tim

Verlfi
carti

An

4.2
4.2)

The th 10 relays in accordance with IEC 61810-2.

4.2)

Theg appropriate test circuit shall be given by the manufacturer. When feasible, one of|the
circpits inyaccordance with Annex A of IEC 61810-2 is to be used.

4.2.3 Contact loads

The contact loads shall be specified by the manufacturer and indicated in the test report. It is
recommended to select appropriate resistive loads according to 5.7 of IEC 61810-1.

4.2.4 Environmental conditions

The conditions of Table 1 of IEC 61810-1 apply. However, an extended ambient temperature
range of 18 °C to 40 °C is permitted.
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4.2.5 Operating conditions
The provisions of 5.3 of IEC 61810-2 apply.

Unless otherwise specified by the manufacturer, each cycle of the coil energization shall be
1s ON and 9 s OFF.

The test is performed without coil suppression, unless explicitly specified.

4.2.6 Failure criteria

Generally the test is to be continued until all test specimens have faileg:
truncated at a specific number of cycles, all relays that have not yet faj
fail pt that number of cycles (worst case assumption).

For| the assessment of recorded malfunctions Severity B
IEC|61810-2 applies.

The verification of insulation requirements according to Clause "M
of the initial voltage for the dielectric test) may be performet\in eith

a) [during the test the dielectric test is perform penodi

b) |in the case that no periodical monj orlng aCCOoxg ctric

test shall be made when a relay nde t ail i i see
Iec |c est, the whole test is not passed. [The
LI (€ als

2/C

4.3
4.3,

The i i ' v$ample of 10 relays. Each failure shall be recorded.
The
Afte rhpleti formity test the first periodic test shall be initiated for verification.

4.3,

The periodic test shall be performed in regular intervals as specified.

Forle 2ined

from the conformlty test

NOTE This requirement is intended to take into account possible variations for the periodic tests.

In case these requirements are not met, suitable corrective actions have to be taken to
remove the failure causes. The complete conformity test shall be repeated with appropriately
modified test specimens or adapted contact loads (e.g. reduced switching current).
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5 Evaluation and verification of B4gq

5.1

General

This clause specifies requirements for relays intended to be used in safety-related control
systems of machinery in accordance with IEC 62061 and ISO 13849-1.

This procedure is applicable to relays where wearout mechanisms prevail.

NOT

The

NOT]
betw

For
tob

NOT]
failu

Simultaneous closing of
chanically linked) conf

(me

Fro
occ

NOT]
itis

Verlfi
carti

An

5.2

5.2

1

Fortetays where TandonT faitures prevait, provisions are urmder Comnsideration:
following failure modes can occur:

failure to open of a relay contact;
failure to close of a relay contact;
Lnintended bridging of a changeover contact;

nsulation failure of the relay.

Requireme

Test specimens

rcuit

are)

rous

ded

the

| be

The test shall be carried out with 10 relays for each contact load rating in accordance with
IEC 61810-2. In case of relays with several contacts, those two contacts - of the same type
(e.g. two make contacts) if available - shall be tested which are considered as most critical
with respect to a possible insulation failure.

NOT

5.2.

E

2

In general, adjacent contacts are the most critical ones.

Test circuit

The appropriate test circuit shall be given by the manufacturer. When feasible, one of the
circuits in accordance with Annex A of IEC 61810-2 is to be used.
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5.2.3 Contact loads

The contact loads shall be specified by the manufacturer and indicated in the test report. It is
recommended to select load types according to Annex K (endurance test) of IEC 61810-1.

Unless otherwise specified, the conformity test shall be carried out for AC-15 with 230 V and
for DC-13 with 24 V, respectively, with the following load currents:

o I
o [J2
e V./4

with 7, = rated operating current.
NOTE In general, the periodic test is made with 7, only (see 5.3.2).

5.24 Environmental conditions

Theg conditions of Table 1 of IEC 61810-1 apply. However
18 {C to 40 °C is permitted.

perature rangg of

14

5.255 Operating conditions

The provisions of 5.3 of IEC 61810-2 a

Unless otherwise specified by the manufs c phcycle the coil energization shal| be
1s|ON and 9 s OFF.

The test is performed witK €O S explicitly specified.

5.2/6 Failure criternia

Thd test shall b

For|the assess
the [following

e form

e for other m

The verificatio b %
of the initial_voltage for the dielectric test) shall be performed when a relay under test fails
due| to a functional contact failure (see 5.1). If the relay does not comply with the diele¢tric
test], the whole test is not passed.

5.3 Performance of the tests
5.3.1 Conformity test

The conformity test is carried out with a sample of 10 relays for each contact load rating.
Each failure shall be recorded. The dangerous failures are registered separately.
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In the first step, the B4, value is evaluated based on the procedure given in IEC 61810-2

taking into account all registered failures.
The Bqpq value is derived as follows:

Bioq = B1g X 10/Nd

with
10 is the number of tested relays;

Ny [1s the number of regisiered dangerous failures.

NOTE When no dangerous failure has been registered, Ng = 1 is assumed.

Aftgr completion of a conformity test the first periodic test shall be inifié

5.3[2 Periodic test

The periodic test shall be performed in regular intervals a
ratgd operating current /, only.

NOTEE 1 Itis recommended to perform the periodic test once a(year

The
reg

For

NOT

In the case wherg the
taken to remov@
applropriately modifie

the

with
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Take appropriate Start periodic test

corrective measures

l—

A

Start conformity test
A\ 4

Life test
(same as for conformity test)

Life test
with specified contact load

Determine cause

A

\4

Bio value for the relay
according to IEC 61810-2

v
Following the conformity test, the first Q

periodic test shall be performed to verify
the conformity test

Me obtained from conformity test

Qﬁw‘ 3 0 value obtained from periodic test
%% chematic flowchart
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