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Preface (UL)

This UL Standard is based on IEC Publication 61810-1: fourth edition Electromechanical elementary
relays — Part 1: General and safety requirements. IEC publication 61810-1 is copyrighted by the IEC.

This edition has been issued to satisfy UL Standards policy.

Efforts have been made to synchronize the UL edition number with that of the corresponding IEC standard
with which this standard is harmonized. As a result, one or more UL edition numbers have been skipped to
match that of the IEC edition number.

These materials are subject to copyright claims of IEC and UL. No part of this publicatipn may be
reproduced in any form, including an electronic retrieval system, without the prior written permigsion of UL.
All requests pertaining to the Electromechanical elementary relays — Part 1: General pnd Safety
Requiremgnts, 61810-1 Standard should be submitted to UL.

Notg — Although the intended primary application of this Standard is stated in its Scope, it'is important to note [that it remains
the fesponsibility of the users of the Standard to judge its suitability for their particular purpose.
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NATIONAL DIFFERENCES

GENERAL

National Differences from the text of International Electrotechnical Commission (IEC) Publication 61810-1,
Electromechanical Elementary Relays — Part 1: General and safety requirements copyright 2015 are
indicated by notations (differences) and are presented in bold text.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - Thesk are National Differences based on the national regulatory requirements.

D1 - Thege are National Differences which are based on basic safety principles. and req
elimination| of which would compromise safety for consumers and users of products.

D2 - The

requireme

DC - Thes
particular g

DE - Thes

Each natio
following W
text:

Ad
figu

Mo
ado
sub

uirements,

are National Differences from IEC requirements based on existing’safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC

t) is not available or the text has not been included in the IEC standard.

e are National Differences based on the component standards and will not be de
omponent standard is harmonized with the IEC component standard.

b are National Differences based on editorial comments or corrections.

hal difference contains a description of what‘the national difference entails. Typicall
ords is used to explain how the text of the'national difference is to be applied to th

Hition / Add - An addition entails)adding a complete new numbered clause, subcl
re, or annex. Addition is not meant to include adding select words to the base IEC te

Hification / Modify - Almadification is an altering of the existing base IEC text s
ition, replacement or’ deletion of certain words or the replacement of an en
clause, table, figuré;-or annex of the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause,

tab

e, figure, orannex without any replacement text.

or national

eted until a

one of the
e base IEC

huse, table,
Kt.

uch as the
ire clause,

subclause,
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMECHANICAL ELEMENTARY RELAYS - Part 1: General and safety requirements

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

alt with may participate in this preparatory work International governmental and non-governmental

organizations

liaising with
Standardizati

2) The forma
opinion on thg

3) IEC Publig
sense. While
responsible fi

4) In order tg

maximum exgent possible in their national and regional publications. Any diyergence between any IEC Publid

correspondin

5) IEC itself d
and, in somg
certification b

6) All users s

7) No liability
technical con
whatsoever,
reliance upon

8) Attention ig
correct applid

9) Attention is

not be held rgsponsible foridentifying any or all such patent rights.

Internation

the IEC also participate in this preparation. IEC collaborates closely with the International (@r
bn (ISO) in accordance with conditions determined by agreement between the two organizations.

decisions or agreements of IEC on technical matters express, as nearly as possible, an international
relevant subjects since each technical committee has representation from all interested IEC’National Co

ptions have the form of recommendations for international use and are accepted by HEC National Com
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
r the way in which they are used or for any misinterpretation by any end user,

promote international uniformity, IEC National Committees undertake(to“apply IEC Publications trans

h national or regional publication shall be clearly indicated in the |atter.

oes not provide any attestation of conformity. Independent cetrtification bodies provide conformity assess
areas, access to IEC marks of conformity. IEC is not,responsible for any services carried out b
Ddies.

ould ensure that they have the latest edition of this'publication.

shall attach to IEC or its directors, employees, servants or agents including individual experts and n
hmittees and IEC National Committees-for any personal injury, property damage or other damage
vhether direct or indirect, or for cests (including legal fees) and expenses arising out of the publicat
| this IEC Publication or any otherlEC Publications.

drawn to the Normative references cited in this publication. Use of the referenced publications is indisp4
ption of this publication:

drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent ri

electrical nflays.

al Standard IEC 61810-1 has been prepared by IEC technical committee 94: Al

panization for
consensus of
mmittees.

mittees in that

annot be held

parently to the
Ation and the

ment services

independent

pembers of its
of any nature
on, use of, or

nsable for the

phts. IEC shall

-or-nothing

This fourth edition cancels and replaces the third edition published in 2008. This edition constitutes a
technical revision.

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

— two main test procedures were introduced: procedure A, reflecting the procedure known from Edition 3
of this standard and procedure B, reflecting the assessment according to North American requirements;

— inclusion of dedicated device application tests especially relevant for applications in the North American
Market (see Clause D.1);

— introduction of testing under single mounting condition;
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— clarification of insulation requirements after endurance testing;
— inclusion of provisions for basic safety requirements;
— update of references.

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

FDIS Report on voting

94/380/EDIS 94/384/RVD

Full information on the voting for the approval of this standard can be found in the “repor{ on voting

indicated in|the above table.
This publication has been drafted in accordance with the ISO/IEC DirectivesPart 2.

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

The committee has decided that the contents of this publication will remain unchange

blementary

il until the

maintenande result date indicated on the IEC web site under."http://webstore.iec.ch" in the data related to

the specific|publication. At this date, the publication will bé
* reconfirmgd;

e withdrawn;
* replaced by a revised edition, or

*« amended.
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ELECTROMECHANICAL ELEMENTARY RELAYS - Part 1: General

requirements

1 Scope

This part of IEC 61810 applies to electromechanical elementary relays (non-specified time all-or-nothing
relays) for incorporation into low voltage equipment (circuits up to 1000 V alternate current or 1500 V direct
current). It defines the basic functional and safety requirements and safety-related aspects for applications

In a” areas, of alactrical enainearina-orelectronice ctich 2o
Or-ereotHeat-eHgmMee g o S1eGHoEST—SueraSs

* ggneral industrial equipment,

« electrical facilities,

« elgctrical machines,

« electrical appliances for household and similar use,
* information technology and business equipment,
* blilding automation equipment,

« aytomation equipment,

* elgctrical installation equipment,

» medical equipment,

* cdntrol equipment,

* telecommunications,

* vghicles,

« transportation (e.g.(failways).

Compliance with the reguirements of this standard is verified by the type tests indicated.

In case th¢ application of a relay determines additional requirements exceeding those spedified in this
standard, fherelay should be assessed in line with this application in accordance with the rg¢levant IEC
standard(s)(eg. IEC 60730-1, IEC 60335-1, IEC 60950-1)

2 Normative references

The following referenced documents are indispensable for the application 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.

2DV D2 Modify Clause 2 and all subclauses as follows:
For a list of normative standards, see Annex DVA, Table DVA.1 and Table DVA.2 for

normative references. See Annex DVB, Table DVB.1 for a list of normative component
standards.
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IEC 60038:

2009,

IEC standard voltages

IEC 60050 (all parts),
International Electrotechnical Vocabulary
(available at http://www.electropedia.org)

IEC 60068-

2-2:2007,

Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-

2-17:1994.

Basic envirpnmental testing procedures — Part 2-17: Tests — Test Q: Sealing

IEC 60068
Environme
soldering h

IEC 60079-
Explosive g

IEC 60085:
Electrical in

IEC 60099-
Surge arreq

IEC 60112:
Method for

IEC 60364+
Low voltag
disturbance

IEC 60417,
Graphical §

-20: 2008,
tal testing — Part 2-20: Tests — Test T: Test methods for solderability~and re
pat of devices with leads

15:2010,
tmospheres — Part 15: Equipment protection by type of protection "n"

2007,
sulation — Thermal evaluation and designation

1 b
ters — Part 1: Non-linear resistor type gapped surge arresters for a.c. systems’

P003,

1-44:2007,
e electrical installations —(CPart 4-44: Protection for safety — Protection agail
s and electromagnetic disturbances

ymbols for use ©n-equipment

(available gt http://www.graphical-symbols.info/equipment)

IEC 60664+
Insulation ¢
tests

1:2007,
oordination for equipment within low-voltage systems — Part 1: Principles, require

sistance to

the determination of the proof and théZcomparative tracking indices of solid insulating materials

st voltage

iments and

IEC 60664-

3:2003,

Insulation coordination for equipment within low-voltage systems — Part 3: Use of coating, potting or
moulding for protection against pollution

IEC 60664-4:2005,
Insulation coordination for equipment within low-voltage systems — Part 4: Consideration of high-frequency
voltage stress

IEC 60664-

5:2007,

Insulation coordination for equipment within low-voltage systems — Part 5: Comprehensive method for
determining clearances and creepage distances equal to or less than 2 mm
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IEC 60695-2-10: 2013,
Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods — Glow-wire apparatus and common
test procedure

IEC 60695-2-11:2000,
Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods — Glow-wire flammability test method
for end-products

IEC 60695-2-12: 2010,
Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — Glow-wire flammability index
(GWFI) test method for materials

IEC 60695(2-13: 2010,
Fire hazaryl testing — Part 2-13: Glowing/hot-wire based test methods — Glow-wire ignition femperature
(GWIT) test method for materials

IEC 60695} 10-2:2003,
Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test

IEC 60721}3-3:1994,
Classification of environmental conditions — Part 3: Classification of.groups of environmental parameters
and their severities — Section 3: Stationary use at weatherprotected locations
Amendment 1 (1995)
Amendment 2 (1996)

IEC 60999}1:1999,
Connecting devices — Electrical copper conductors ~ Safety requirements for screw-type and screwless-
type clamping units — Part 1: General requirements and particular requirements for clampipg units for
conductorg from 0,2 mm? up to 35 mm? (included)

IEC 61140{2001,
Protection against electric shock — Eormmon aspects for installation and equipment

IEC 612102010,
Connecting devices — FElat quick-connect terminations for electrical copper conductors — Safety
requirements

IEC 61760}1:2006;
Surface nlounting- technology — Part 1: Standard method for the specification of surfacé mounting
components (SMDs)

IEC 61984: 2008,
Connectors — Safety requirements and tests

1 This publication was withdrawn.

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-444 and the following
apply.

An alphabetical list of terms can be found at the end of this standard.
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NOTE Inthe
31

3.11

marking

text of this standard, the term relay is used instead of elementary relay to improve the readability.

Definitions related to general terms

identification of a relay which, when completely given to the manufacturer o

f this relay,

allows the unambiguous indication of its electrical, mechanical, dimensional and functional parameters

EXAMPLE Through the indication of the trade mark and the type designation on the relay, all relay-
specific data can be derived from the type code.

3.1.2
by the man

3.1.3

Note 1 to entry:

[SOURCE:

ifacturer

relay technology categories categories of relays, based upon environmental protecti

Six categories are in use (RT 0 to RT V).

IEC 60050-444:2002, 444-01-11]

3.1.4 pulse width modulation PWM pulse time modulation in ‘which the pulse duratio

accordance

[SOURCE:

with a given function of the value of the modulating signal

IEC 60050-702:1992, 702-06-57]

3.1.5 exigting design design which was already approved by the preceding Edition of this s

3.1.6 HaZz

Note 1 to entry:

before the end

3.1.7 Type test

certain spe

3.1.8 Roy
ascertain w

ard potential source of harm

Relevant hazards taken into account in this standard are heating, electrical shock, ignition and foresg
of life.

test of one or more devices made to a certain design to show that the de
Cifications

tine test testto-which each individual device is subjected during and/or after man
hether it compli€s with certain criteria

3.1.9 Sa

pling.test test on a number of devices taken at random from a batch

intended use _use of a relay for the purpose for which it was made, and in the manner intended

N varies in

andard

eable misuse

5ign meets

ufacture to

3.2 Terms and definitions of relay types

3.21

electrical relay device designed to produce sudden and predetermined changes in one or more

output circuits when certain conditions are fulfilled in the electric input circuits controlling the device

Note 1 to entry: For the purpose of this standard, output circuits are contact circuits.

Note 2 to entry:

circuits are possible.

[SOURCE:

IEC 60050-444:2002, 444-01-01]

For the purpose of this standard, the term “coil” is used to denote “input circuit”, although other types of input

3.2.2 all-or-nothing relay electrical relay, which is intended to be energized by a quantity, the value of
which is either within its operative range or effectively zero
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Note 1 to entry: "All-or-nothing relays" include both "elementary relays" and "time relays".
[SOURCE: IEC 60050-444:2002, 444-01-02]

3.2.3 elementary relay all-or-nothing relay which operates and releases without any intentional time
delay

[SOURCE: IEC 60050-444:2002, 444-01-03]

3.2.4 electromechanical relay electrical relay in which the intended response results mainly from the
movement of mechanical elements

[SOURCE]IEC 60050-444:2002, 444-01-04]

3.2.5 monostable relay electrical relay which, having responded to an energizing quantityland having
changed it$ condition, returns to its previous condition when that quantity is removed

[SOURCE]IEC 60050-444:2002, 444-01-07]
3.2.6 bidtable relay electrical relay which, having responded totan energizing quantity jand having
changed it condition, remains in that condition after the quantityhas'been removed; a further appropriate
energizatign is required to make it change its condition
SOURCE:|IEC 60050-444:2002,444-01-08

Note 1 to entrly: Bistable relays are also called latching relays.

3.3 Terms and definitions related to conditions and operations

3.3.1 release condition for a maenostable relay, specified condition of the relay when it is not
energized;|for a bistable relay, one ofttie specified conditions, as declared by the manufacturer|

Note 1 to enty: See Figure A.1.
[SOURCE]IEC 60050-444:2002, 444-02-01]
3.3.2 operate condition for a monostable relay, specified condition of the relay when it is epergized by

the specified energizing quantity and has responded to that quantity; for a bistable relay, tHe condition
other than the.release condition as declared by the manufacturer

Note 1 to entry: See Figure A.1.

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

3.3.3 operate (verb) change from the release condition to the operate condition

Note 1 to entry: See Figure A.1.

[SOURCE: IEC 60050-444:2002, 444-02-04]

3.3.4 release (verb) for a monostable relay, change from the operate condition to the release condition

Note 1 to entry: See Figure A.1.
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[SOURCE: IEC 60050-444:2002, 444-02-05]

3.3.5 reset (verb) for a bistable relay, change from the operate condition to the release condition
[SOURCE: IEC 60050-444:2002, 444-02-06]

3.3.6 cycle operation and subsequent release/reset

[SOURCE:
3.3.7 freq

[SOURCE:

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

: . berefevel oy

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

3.3.8 continuous duty duty in which the relay remains energized for a period~éng enoug

thermal equ
[SOURCE:

3.3.9
the energiz
as will not p

[SOURCE:
3.3.10

thermal eq
duration su

[SOURCE:

3.3.11 du
continuous

Note 1 to entry

[SOURCE:

ilibrium

IEC 60050-444:2002, 444-02-13]

intgrmittent duty duty in which the relay performs a seriesyof identical cycles, the

ed and unenergized conditions being specified; the dufation of energization of the re
ermit the relay to reach thermal equilibrium

IEC 60050-444:2002, 444-02-14, modified — modification of the definition]

temporary duty duty in which the relay remains energized for insufficient duratio

lilibrium, the time intervals of energization being separated by unenergized time
ficient to restore equality of temperature between the relay and the surrounding meg

IEC 60050-444:2002, 444-02+16]

ty factor ratio of the duration of energization to the total period in which intg
or temporary duty takes place

: The duty factor can.be expressed as a percentage of the total period.

IEC 60050-444:2002, 444-02-15]

3.3.12 a

conditions, M

h to reach

urations in
lay is such

n to reach
ntervals of
ium

rmittent or

der certain

bient temperature temperature

[SOURCE: IEC 60050-444:2002, 444-03-18, modified — modification of the definition and addition of a new

note]

3.3.13

thermal equilibrium

measurements made at an interval of 5 min

3.3.14

operating conditions

[SOURCE:

IEC 60050-444:2002, 444-02-18, modified — modification of the definition]

variation of less than 1 K between any two out of three consecutive

rated value value of a quantity used for specification purposes, established for a specific set of
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3.3.15 test value value of a quantity for which the relay shall comply with a specified action during a
test

[SOURCE: IEC 60050-444:2002, 444-02-20]
3.3.16 mechanical endurance number of cycles under specified conditions with unloaded contact(s)
[SOURCE: IEC 60050-444:2002, 444-07-10, modified — modification of the definition]

3.4 Terms and definitions of operating values

3.4.1 enLrgizing quantity electrical quantity which, when applied to the coil (s) of\a)felay under
specified cpnditions, enables it to fulfil its purpose

Note 1 to entfy: For relays, the energizing quantity is usually a voltage. Therefore, the input voltage as-energizing qudntity is used in
the definition$ given in 3.4. Where a relay is energized by a given current instead, the respective terms and definitipns apply with
"current” usedl instead of "voltage".

[SOURCE]IEC 60050-444:2002, 444-03-01, modified — modification of the definition]
3.4.2 opeérate voltage — set voltage value of the coil voltage at which a relay operates
Note 1 to entrly: "Set voltage" applies to bistable relays only.

[SOURCE]IEC 60050-444:2002, 444-03-06, modified — modification of the term and the definit|on]

3.4.3 operate voltage U, value of the coil voltage at which a relay operates, having prevjously been
energized fat that same voltage

Note 1 to enty: Thermal equilibrium has to be achieyved.

3.4.4 limfting voltage U, value-ofithe coil voltage, taking into account the effect of heating due to the
power disgipated by the coil (s), which when exceeded may result in a relay failure caused|by thermal
overload

Note 1 to enty: Thermal equilibrium has to be achieved.

3.4.5 operative range range of values of coil voltage for which a relay is able to perform its specified
function

[SOURCE

itlon]
3.4.6 release voltage value of the coil voltage at which a monostable relay releases
[SOURCE: IEC 60050-444:2002, 444-03-08, modified — modification of the definition]

3.5 Terms and definitions related to contacts

For a.c., rrm.s. values for voltage and current are specified, unless otherwise indicated.

3.5.1 contact arrangement of contact members, with their insulation, which close or open their contact
circuit by their relative movement

Note 1 to entry: See Figure A.2
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[SOURCE:

3.5.2 con

IEC 60050-444:2002, 444-04-03]

tact set combination of contacts within a relay, separated by their insulation

Note 1 to entry: See Figure A.2

[SOURCE:
3.5.3 con
[SOURCE:

3.54 ma
open when

[SOURCE:

3.5.5 bre
closed whe

[SOURCE:

3.5.6 change-over contact

which is co
is closed

[SOURCE:

3.5.7 swi
relay conta

Note 1 to entr]
definition rema

3.5.8 con
[SOURCE:
3.5.9 swit
[SOURCE:

3.5.10

limiting continuous current

IEC 60050-444:2002, 444-04-04]

tact gap gap between the contact points when the contact circuit is open

IEC 60050-444-2002 444-04-09]

Ke contact contact which is closed when the relay is in its operate condition-ar
the relay is in its release condition

IEC 60050-444:2002, 444-04-17]

pk contact contact which is open when the relay is in its_operate condition an
h the relay is in its release condition

IEC 60050-444:2002, 444-04-18]
combination of two contact. circuits with three contact memb
mmon to the two contact circuits; such that whenone of these contact circuits is ope

IEC 60050-444:2002, 444-04-19]

fching voltage voltage betweén the contact members before closing or after of
Ot

y: The term “contact voltage®.(see IEC 60050-444:2002, 444-04-25) has been replaced by “switching
ins unchanged, however.

kact current electric current which a relay contact carries before opening or after ¢
IEC 60050-444:2002, 444-04-26]

ching current electric current which a relay contact makes and/or breaks

d which is

d which is

ers, one of
h, the other

ening of a

voltage”. The

osing

IEC 60050-444:2002, 444-04-27]

greatest value of electric current which a closed

capable of carrying continuously under specified conditions

[SOURCE:

3.5.11 mi
disconnecti

IEC 60050-444:2002, 444-04-28, modified]

cro-interruption
on or micro-disconnection

Note 1 to entry: There are no dielectric strength or dimensional requirements for the contact gap.

[SOURCE:IEC 60730-1, 2.4.4, modified— modification of the definition]

contact is

interruption of a circuit by contact separation which does not provide full-
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3.5.12 micro-disconnection adequate contact separation in at least one contact so as to provide
functional security

Note 1 to entry: There is a requirement for the dielectric strength of the contact gap but no dimensional requirement.

[SOURCE:IEC 60730-1:2013, 2.4.3, modified — modification of the term and definition]

3.5.13 full-disconnection contact separation for the disconnection of conductors so as to provide the
equivalent of basic insulation between those parts intended to be disconnected

Note 1 to entry: There are dielectric strength and dimensional requirements.

[SOURCE]IEC 60730-1:2013, 2.4.2, modified — modification of the term and definition]

3.5.14 fajlure termination of the ability of an item to perform a required function as defined ip the failure
criteria.

Note 1 to ently: For the purpose of this standard, items are elementary relays.

[SOURCE]IEC 60050-191:1990, 191-04-01]

3.5.15 fajlure criteria specified conditions to judge if a fault ormalfunction is a failure
3.5.16 maplfunction single event when an item does notperform an expected function
3.5.17 faplt deviation of the existing condition from:the expected condition

3.5.18 cpntact failure occurrence of break and/or make malfunctions of a contact junder test,
exceeding|a specified number

3.5.19 fajlure to break current flows although it should not
Note 1 to entiy: This could be a contact welding/sticking as well as a delayed contact operate or release.

3.5.20 fajlure to make (ho-sufficient contactis ensured

Note 1 to entfy: This codld.be a not acceptable or excessive contact resistance as well a bouncing of the contact dug to the lost of
overtravel.

3.5.21 e:FctricaI endurance number of cycles without contact failure under specified condlitions, with
loaded co

n t
nacts

3.5.22 end of life the point at which the physical relay conditions for operate and release can no longer
be ensured after an unspecified number of cycles

Note 1 to entry: The intended use of electromechanical relays is to switch loads depending on the control circuit. The relay will
follow this request until the mechanical and/or electrical breakdown of the relay (the relay is per definition a wear device).

Note 2 to entry:  Using relays after end of life could cause hazards.
3.6 Terms and definitions related to accessories

3.6.1 manual operation manual movement of the actuating member of the relay
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3.6.2 actuating member part which is pulled, pushed, turned or otherwise operated in order to initiate
a function

3.7 Terms and definitions related to insulation

3.7.1 functional insulation insulation between conductive parts which is necessary only for the proper
functioning of the relay

[SOURCE:IEC 60664-1:1992, 1.3.17.1, modified — modification of the definition]

3.7.2 basjcinsulation insulation of hazardous-live-parts which basic protection against electric shock

Note 1 to entry: Basic insulation does not necessarily include insulation used exclusively for functional purposes:
[SOURCE:|IEC 60664-1:2002, 3.17.2, modified — modification of the definition]

3.7.3 supplementary insulation independent insulation applied in addition.foe’basic insulatipn, in order
to provide grotection against electric shock in the event of a failure of basic insulation

[SOURCE:|IEC 61140:2001, 3.10.2, modified — modification of the definition]
3.7.4 double insulation insulation comprising both basic insulation and supplementary insujation
[SOURCE:|EC 61140:2001, 3.10.3]

3.7.5 reinforced insulation insulation of hazardeus- live- parts which provides a degree of protection
against ele¢tric shock equivalent to double insulation

[SOURCE:|EC 61140:2001, 3.10.4, modified > modification of the definition]

3.7.6 conductive part part which-is capable of conducting electric current, although jt may not
necessarily|be used for this purpose

3.7.7 live|part conductor or conductive part intended to be energized in normal operation, jncluding a
neutral confluctor, but by cenvention not a PEN conductor

Note 1 to entry: A PEN-conductor combines the functions of both a protective earthing conductor and a neutral condugtor.

[SOURCE:[IEC\60050-195:1998, 195-02-19, modified — modification of the definition]

3.7.8 clearance shortest distance in air between two conductive parts, or between a conductive part
and the accessible surface of a relay

Note 1 to entry:  An example for an accessible surface is the actuating member of a relay used for manual operation.
[SOURCE: IEC 60664-1:2007, 3.2, modified — modification of the definition]

3.7.9 solid insulation solid insulating material interposed between two conductive parts
[SOURCE:IEC 60664-1:2007, 3.4]

3.7.10 creepage distance shortest distance along the surface of the insulating material between two
conductive parts
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[SOURCE:IEC 60664-1:2007, 3.3, modified — modification of the definition]

3.7.11  tracking progressive degradation of a solid insulating material by local discharges to form
conducting or partially conducting paths

Note 1 to entry: Tracking usually occurs due to surface contamination.

[SOURCE: IEC 60050- 212:2010, 212-11-56, modified — modification of the definition]

3.7.12 proof tracking index PTI numerical value of the proof voltage expressed in volts which a
material can withstand without tracking under specified test conditions

[SOURCE]IEC 60050-212:2010, 212-11-60 , modified]

3.7.13 pollution any addition of foreign matter, solid, liquid, or gaseous that can result in a reduction of
electric strength or surface resistivity of the insulation

[SOURCE]IEC 60664-1:2007, 3.11]

3.7.14 pgllution degree numeral characterizing the expected pollgtion of the micro-environment

Note 1 to ently: Pollution degrees 1, 2 and 3 are used, see Annex H.
[SOURCEJIEC 60664-1:2007, 3.13]

3.7.15 micro-environment the immediate environment of the insulation which particularly influences
the dimengioning of the creepage distances

[SOURCE]IEC 60664-1:2007, 3.12.2]
4 Influence quantities

The specifled performance of a‘relay shall be given with respect to the reference conditions, i.¢. the set of
reference Yalues of all influence quantities.

Unless otherwise explicitly stated by the manufacturer, the reference values and tolerance ranges listed in
Table 1 apply.

Table 1
Reference values of infiluence quantities
Influence quantity Reference value Tolerance range and conditions for testing®
Ambient temperature 23°C 5K
Atmospheric pressure 96 kPa 86 kPa to 106 kPa
Relative humidity 50 % 25%to 75 %
External magnetic induction 0 0+ 5 x 107 Tin any direction
Position As indicated by the manufacturer According to 8.2 a)
Voltage/current (for coil and load) As indicated by the manufacturer 15 % for steady-state conditions
Frequency 16-2/3 Hz or Same as reference value with tolerance +2 %

Table 1 Continued on Next Page
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Table 1 Continued
Influence quantity Reference value Tolerance range and conditions for testing®
50 Hz or 60 Hz or 400 Hz
Waveform Sinusoidal Sinusoidal; maximum distortion factor 5 % °
Alternating component in d.c. (ripple) 0 Maximum 6 % °©
Direct component in a.c. 0 Maximum 2 % of peak value
Shock and vibration 0 Maximum 1 m/s?
Industrial and other atmospheres Clean air Clean air (pollution not exceeding class 3C2 of

IEC 60721-3-3)

@ The test mg
more influen

b Distortion f;

quantity and [

¢ The alterna

y be carried out with other values of the influence quantities, provided the quantitative relationship betwe

e quantities and the value of the considered characteristic is known.

ctor: ratio of the harmonic content obtained by subtracting the fundamental wave from a non-sinusoidal hj
he r.m.s. value of the non-sinusoidal quantity. It is usually expressed as a percentage.

ing component (ripple content) of a d.c. supply, expressed as a percentage, is defined asfallows:

maximum value — minimum value 100
X

d.c. component

pn one or

armonic

5 Rated V

5.1 Gene

The recommended values listed below do not comprise all'technical possibilities and other valu
cording to conditions of operation and use,

adopted ac
5.2 Rated

a) AC volta

6V;
220

b) DC volta

1,5
440

c¢) Rated vq

alues

ral

je, recommended r.m.s. values:

\V; 230 V; 240 V; 277.V; 400 V; 480 V; 500 V.
pe, recommendéd-values:

V; 3V; 480V, 5V;6V;9V;12V;24V;28V;48V;60V; 100 V; 110V; 125 V; 22
V; 500.\.

coil voltage/rated coil voltage range

12V; 24 V; 48 V; 1003 Vv, 1103 Vv, 1203 V; 100 V; 110 V; 115 V; 120 V; 12

es may be

' V; 200 V;

D V; 250 V;

Itage range (for example 220 V to 240 V) and corresponding frequencies (e.g. 50

Hz/60 Hz)

shall be specified by the manufacturer.

5.3 Operative range

The operative range of a relay coil can be specified either according to 5.3.1 or 5.3.2 or 5.3.3.

5.3DV D2 Modify Clause 5.3 and all subclauses as follows:

DC rated relay coils shall operate in accordance with Class 1 limits, and AC rated relay

coi

5.3.1 The

Is shall operate in accordance with Class 2 limits.

recommended operative range is to be specified according to one of two classes:
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* Class 1: 80 % to 110 % of the rated coil voltage (or range).
* Class 2: 85 % to 110 % of the rated coil voltage (or range).

NOTE Where a rated coil voltage range applies, the operative range is from 80 % (or 85 %) of the lower limit to 110 % of the upper
limit of the rated coil voltage range.

The above values apply over the full ambient temperature range as declared by the manufacturer.

Where the manufacturer deviates from the recommended classes, he shall specify both the rated coil
voltage (or range) and the corresponding operative range, see Figure A.3.

5.3.2 As|an alternative to the operative range specified in 5.3.1, the manufacturer may|graphically
represent the operative range against ambient temperature. This is achieved by describing the upper limit
(U, = limiting coil voltage) and the lower limit (U; = operate voltage) of the operative.range, a illustrated

by Figure A.3.

5.3.3 Where relays are operated with pulse width modulation (PWM) and/er ether methods of coil power
reduction the coil energization shall be as stated by the manufacturer.

5.4 Release

The releade values indicated below apply over the full ambignt temperature range as declared by the
manufactufer.

a) DC relay

Where the operative range is specified agcording to 5.3.1, the release voltage of monostable relays
shdll be not lower than 5 % of the rated coil voltage (or the upper limit of the rated coil voltage

range), see Figure A.3.

Where the operative range is-$pecified according to 5.3.2, the release voltage of monostable relays
shall be not lower than 10 %.of the lower limit U, of the operative range, see Figure A.3.

b) AC relpy

Theg same conditions as for d.c. relays apply, except that a value of 15 % shall be useq in place of
5 % or 10 %;,.réspectively.

5.5 Reselt

The recommended values shall be the same as those specified in 5.3, unless otherwise specified by the
manufacturer (for instance for single coil bistable remanence relays).

5.6 Electrical endurance

Recommended number of cycles: 5 000; 6 000; 10 000; 20 000; 25 000; 30 000; 50 000; 100 000;
200 000; 300 000; 500 000; etc.

5.7 Frequency of operation
Recommended frequencies: 360/h; 720/h; 900/h and multiples thereof.

0,1 Hz; 0,2 Hz; 0,5 Hz and multiples thereof.
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5.8 Contact loads

a) Resistive loads, recommended value

Current: 0,1 A; 05 A; 1 A;2A;3A;5A;6A;8A;10A;12A; 16 A; 20 A; 25 A; 30 A; 35 A; 60 A;

100 A.

Voltage: 4,5V;5V;12V; 24 V; 36 V; 42 V; 48 V; 110 V; 125 V; 230 V; 250 V; 300 V; 400 V; 480 V;

500 V; 690 V; 1 000 V (AC/DC); 1 500 V DC.

b) Recommended inductive loads: see Annex B.

5.8LV D2 Modify Clause 5.8 b) by adding the following:

Se¢ also Annex D for dedicated device loads.

5.9 Ambient temperature

Unless othgrwise stated, the preferred ambient temperature range is =410 °C to +55 °C for the g

relays.

Other recornmended values for the upper limit are:

+200 °C +175°C +155 °C +125°C +1005C +85 °C +70 °C
Other recomnmended values for the lower limit are:
-65°C -55°C -40 °C -25°C -5°C +5°C

5.9DV D2 Modify Clause 5.9-as follows:

The intended ambient temperature range shall be 0°C to +40°C unless otherwisg

by the manufacturer and marked per Table 5, Item 5b.

5.10 Catggories©f,environmental protection

+40 °C

peration of

+30 °C

specified

The relay technology categories describing the degree of sealing of the relay case or its contarct unit are

given in Tabte2betow:

5.10DV DE Modify Clause 5.10 as follows:

Declaration of relay technology categories per Clause 5.9 is optional.
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Table 2
Categories of protection
Relay technology category Protection
RT 0: Unenclosed relay Relay not provided with a protective case
RTI: Dust protected relay Relay provided with a case which protects its
mechanism from dust
RT II: Flux proof relay Relay capable of being automatically soldered without
allowing the migration of solder fluxes beyond the
intended areas
RT Il Wash tight relay Relay capable of being automatically soldered and
SUbDSEqUENty UNMdergoing a wasHing procgss to
remove flux residues without allowing.thejingress of
flux or washing solvents.
NOTE In service, this type of relay is sometimes
vented to the atmosphere after the solderipg or
washing process; in this case the requirements with
respect to clearances and ‘ereepage distarjces can
change
RT IV: Sealed relay Relay provided with-a case which has no enting to the
outside atmosphefe, and having a time copstant better
than 2 x 10* i accordance with IEC 600p8-2-17
RTV: Hermetically sealed relay Sealed relay having an enhanced level of $ealing,
assuting a time constant better than 2 x 1¢® s in
accerdance with IEC 60068-2-17
5.11 Duty factor
Recommended values:
10 %, 15 %; 25 %; 33 %; 40 %; 50 %; 60 %,
NOTE 1 In gddition, the frequency of operationsstated by the manufacturer is to be maintained.
6 General provisions for testing
In the subgequent clauses;the requirements to be checked as well as the related tests are spegified.
The tests dccording 4o-this standard are type tests.
NOTE Test$ according to this standard can be applied to routine and sampling tests as appropriate. Preferred tests for routine
testing are giyen in‘Fable 4

HAZARDS considered in this standard are hazards from heating, electrical shock, ignition and foreseeable
misuse before the end of life.

HAZARDS shall not exceed a tolerable level. For the component, the compliance to the tests specified in
Table 3 are considered to represent a tolerable level. For the application of the relay a risk assessment
shall be carried out according to Annex O.

NOTE 2 The risk evaluation for the component and for the application follows the same assessment rules for risk evaluation. For
the component itself, the risk evaluation could be shown via this standard. However for the application this has to be done once more
to determine the interaction of the single components and the foreseeable misuse, e.g. when various relays can be used in
combination with a single socket.

The specimens shall be grouped in seven inspection lots, and the related tests shall be taken from Table 3.
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The number of test specimen for each inspection lot shall be taken from Table 5 according to the test
procedure specified.

For each inspection lot, the tests shall be carried out in the given order.

If one or more specimen(s) of an inspection lot do(es) not pass a test, this test as well as every other one
that may have influenced the result of this test shall be repeated once with an additional set of specimens
of the same design. In case the manufacturer modifies the relays, all tests technically influenced by this
modification shall also be repeated.

Unless otherwise stated in this standard. the tests and measurements shall be carried out in accordance
with the reference values and tolerance ranges of the influence quantities given in Table 1.

In special ¢ases, the use of deviating values may be justified. These values shall beas giyen by the
manufacturer and shall be indicated in the test report. The same applies to special test|conditions
deviating frpm the conditions specified in this standard (e.g. mounting position for heating tests)

6DV D2 Modify Clause 6 and associated tables as follows:

6DV.1 Per Table 5, test procedure B shall be used for all type tests. In addition, non-
coimpliant test results are not acceptable.

6DV.2 Routine tests specified per Table 4 are optional.

Table 3
Type testing

Inspection|lot Tests Clause Additional refgrences
1 Marking and documentation 7 IEC 60417
1 Heating (all coil voltages) 8 IEC 60045
1 Basic operating funetioh (all coil voltages) 9
2 Dielectric strength 10
3 Electricakenddrance (per contact load and contact 1
materidl)
Mechanical endurance 12
Clearances, creepage distances and distances 13 IEC 60664-1
through solid insulation
6 Serew-type-terminats-and-serewless-terminatsif 2 HEE€-66999-1
applicable)
6 Flat quick-connect terminations (if applicable) 14.3 IEC 61210
6 Solder terminals (if applicable) 14.4 IEC 60068-2-20
6 Sockets (if applicable) 14.5 IEC 61984
6 Alternative termination types (if applicable) 14.6
6 Sealing (if applicable) 15 IEC 60068-2-17
7 Heat and fire resistance 16 IEC 60695-2-10

NOTE The number of coil voltages in inspection lot 1 to be tested can be reduced under certain conditions explained in Clauses
8and 9.
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Table 4
Routine tests

Inspection lot Tests Clause Additional references
all® Marking and documentation 7 Table 6: 1a;1b;1c
all® Basic operating function 92 Mode Il applies®
all’ Dielectric strength 10.2°

@ The preconditioning within Table 11 for operate as well release does not apply. For routine testing, 9.2.2 could be handled via
9.2.1. As these tests are usually carried out at room temperature the manufacturer has to specify an appropriate level for the
operate or release voltage to ensure that the relay will work at the maximum (operate) and minimum (release) permissible ambient
temperature within the defined values.

b 9.3 for bist|

¢ Dielectric t|
shall not ha
voltage tran
for existing

9 For routine

Able relays applies accordingly.

bst for routine test could be carried out for duration of 1 s in accordance with IEC 61810-7:2006, 4.9 The
e any negative impact on the insulation (further use). Other parameters like current limit or spegcification g
5former shall be specified by the manufacturer at an appropriate value. 10.3 may apply as alternaté to 10.|
esigns.

tests by definition all products are tested.

est voltage
f the high-
P especially

condition ca

Table 5
Number of test samples

Kind of testing Test procedure Numberof samples Mounting cgnditions

Type test A2 3 Group mopinting

B 1 Single mopnting

Sampling test n.a. 3 n.a.
@ See also Annex E.

NOTE: For foutine tests by definition all products are tested;For routine tests and sampling tests no test procedure orfmounting

h be specified.

7 Docuni
7.1 Data
The manuf

7.1

7.1

entation and marking

acturer shall make-the following data available (with indication of the units):

DV D2 Modify Clause 7.1 as follows:

DV.1\The data of 1c, 2c, 3b through 3f, 5¢, and 5h is optional. The data of 3g,

4e} §a) 5d, and 5i through 5k does not apply.

4|athrough

7.1DV.2 Relays with pressure wire connectors (screw terminals) for field wiring shall be

marked to show a range of values or a nominal value of tightening torque in N-m (Ib-in) to
be applied to the terminal screws. Marking may be adjacent to the terminal or provided in
the instruction sheet.
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Table 6
Required relay data

N°

Data

Notes

Place of indication

1 Identification data

1a Manufacturer’s name, identification Relay
code or trade mark
1b Type designation It shall be unambiguous and ensure Relay
identification of the product by
respective documentation
1c Date of manufacture May be coded if specified in the Relay (preferred) or package
= P
2 Coil data
2a Rated coil voltage, or rated coil Values of the limits or class (see 5.2), | Relay or catalogue or'insfruction
oltage range, or operative range of including coil power reduction sheet
he coil voltage
2b Frequency for a.c. Relay orcatalogue or insfruction
sheet
2c Coil resistance(s) Rélay or catalogue or insfruction

sheet

3 Contact dafa

3a Contact load(s) Type — current — voltage — Relay or catalogue or insfruction
schematics (see Table 16 for sheet
examples)
3b Number of cycles for electrical Catalogue or instruction $heet
endurance
3c Frequency of operation Catalogue or instruction $heet
3d Duty factor Catalogue or instruction $heet
3e Number of cycles for mechanical Catalogue or instruction $heet
endurance
3f Contact material(s) Catalogue or instruction $heet
39 [ype of interruption Micro-interruption, micro- Catalogue or instruction $heet
disconnection, full disconnection
4 Insulation data
4a [ype of insulation (depending on the | Functional, basic, reinforced, double | Catalogue or instruction $heet
pplication of the relay) insulation
4b Deviation from standard According to options a) to c) of 13.1 Catalogue or instruction $heet
imensioning
4c Pollution degree Of relay environment Catalogue or instruction $heet
4d Impuls€ withstand voltage(s) For all circuits Catalogue or instruction $heet
4e Rated Insulation voltage(s) For all circuits Catalogue or instruction $heet

5 General data

5a

5b

5c

5d

5e

5f

Test procedure
Ambient temperature range

Categories of environmental
protection (RT)

Mounting position

Data to permit suitable connection of
the relay

Accessories

Procedure A or B

If applicable
Including polarity

If essential to the relay performance

Catalogue or instruction sheet
Catalogue or instruction sheet

Catalogue or instruction sheet

Catalogue or instruction sheet

Catalogue or instruction sheet

Catalogue or instruction sheet

Table 6 Continued on Next Page
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Table 6 Continued
N° Data Notes Place of indication
5g Data concerning earthing or If applicable Catalogue or instruction sheet
grounding of metal parts
5h Duty restrictions If any Catalogue or instruction sheet
5i Mounting distance See Annex E Catalogue or instruction sheet
5j Maximum permissible steady-state Applies also to the combination of Manufacturer documentation
temperature of the terminals (if relay and mating socket
applicable), and/or material
combination for flat quick-connect
termirations:
5k Resistance to soldering heat Including reference to the test Manufacturer documentation
procedure
7.2 Additional data
Manufactufers of elementary relays provided with an actuating member for-manual operation in order to
facilitate tHe test of the equipment in which the relay is incorporated, shall specify any special operating

requirements.

EXAMPLE

7.3 Markj
The data o

The testin
pad printin

Complianc
marking by

a) 15 back
b) 15 back

During the
2 N/em?.

ng

D).

hand as follows:

When operating the actuating member (e.g. push-button) for manual/operation, the action from OFF-stg
(or vice versa)) is operated as quickly as possible.

Hicated below is carried out when only additional material(s) are used for marking (e

e with the durability requirements for the marking is checked by inspection and by

and-forth movements in about 15 s with a piece of cloth soaked with distilled water, 1
and-forth miovements in about 15 s with a piece of cloth soaked with petroleum spirif.

tests;-the soaked piece of cloth shall be pressed on the marking with a pressu

te to ON-state

f 1a) and 1b) of Table 6 shall be marked on'the relay so that they are legible and durable.

.g. inkjet or

rubbing the

ollowed by

re of about

After these tests, the marking shall still be legible.

NOTE The petroleum spirit used is defined as an aliphatic solvent hexane with a content of aromatics of maximum 0,1 volume %, a
kauributanol-value of 29, initial boiling point approximately 65 °C, dry point approximately 69 °C and specific gravity of 0,68 g/cm?®.

7.3DV D2 Modify Clause 7.3 by replacing with the following:

The marking durability tests described in Clause 7.3 are optional.

7.4 Symbols

When symbols are used, they shall be in line with those given in Table 7.
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Rated values of switching voltage and switching current may be indicated as given in Table 8.

Table 7
Symbols
Volt \Y
Ampere A
Frequency of the supply Hz
Volt-ampere VA
Watt AL

Direct currengt ((IEC 60417-5031) (2002-10))

= = =orDC

10))

Alternating cprrent (single-phase) ((IEC 60417-5032) (2002-

/\/orAC

Alternating cpirrent (two-phase)

Y,

Alternating cprrent (two-phase with neutral)

an\v

Alternating cpirrent (three-phase)

Y,

Alternating cpirrent (three-phase with neutral)

AY,

Alternating/djrect current ((IEC 60417-5033) (2002-10)) /\J or DC/AC
Protective egrth ((IEC 60417-5019) (2006-08)) @
Make contac} (normally open contact) NO
Break contagt (normally closed contact) NG
Change-ovef contact CO

Table 8

Examples for indication of rated values

10A 250V ~ 16 A230V ~
or 10 A 250 .AG or 16/230 ~
or10 A250V ~cos ¢ 0,4 or16/230 ~

8 Heating

8.1 Requirements

Relays shall be constructed so that they do not attain excessive temperatures in normal use. The relay

manufacturer shall either

— select the thermal classification of materials in accordance with Table 9 and indicate this classification for

the respective tests, or

— specify the maximum temperature and verify the suitability of the material in accordance with the ball

pressure test of Clause 16.
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Table 9
Thermal classification
Thermal classification (Coil insulation Maximum temperature Maximum temperature for existing
system) designs
Y 90 °C -
A 105 °C 120 °C
E 120 °C 135°C
B 130 °C 145 °C
F 155°C 155°C
H 180 °C 175°C
200 (N) 200 °C 195 °C
220 (R) 220 °C 215°¢€
250 (C) 250 °C L
This Table[ 9 is valid for change of resistance method. When the coil tempgérature is measuired by the

thermocouple method, the values for maximum temperature shall be reduced-by 20 K.

For relays [of the same construction, the test can be reduced from all.coil voltages to the coll
the maximym coil power consumption.

NOTE The thermal classification is in accordance with IEC 60085.

oltage with

Actuating nembers for manual operation which are totiched for a short time only in normal use shall

comply with the following limiting temperatures:

* Metal 60-2C
* Ceramigs or vitreous material 70 °C
« Plastics] rubber or moulded material 85°C

If the tempgrature surpasses the given limit during the test of 8.2, a respective warning shall bg
the documentation established for the user of the relay.

8.1

8.1
th

DV D2 Modify Clause 8.1 by adding the following:

DV.1/In addition to the requirements in Clause 8.1, temperature rises shall nof

bse given-in Table 8DV.1

included in

exceed

8.1DV.2 For relays rated above 40°C, the allowable temperature rise for the elevated
ambient shall be calculated as follows:

where:

Tr = Allowable temperature rise;
T+ = Maximum temperature rise allowed by Table 8DV.1; and

Tw = Elevated ambient temperature specified for the equipment.
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8.1DV.3 For relays rated below 40°C, the allowable temperature rise for the reduced
ambient shall be calculated as follows:

where:
Tgr = Allowable temperature rise;

T+ = Maximum temperature rise allowed by Table 8DV.1; and

—T = Reducedambient temperature specified fortheequipment———————

Table 8DV.1
Maximum allowable temperature rises

Materials and components K
1. Rubber or thermoplastic insulated conductors h
2. Field-wiring terminals
Pressure wire connectors, wire binding screws, flying leads (marKed for use with 50
60°C or 60/75°C conductors)
Pressure wire connectors, wire binding screws, flying leads (marked for 75°C 65
conductors)
Quick connect terminals 30
Spring-force terminals 30
3. Contacts
Solid and built-up silver, silver alloy, and silver faced C
All other metals 65
. Insulating materials® 3
. Pn bare resistor material, thermocouple method 3715

. Printed-wiring boards f

. |Any component or material not specifically identified in 1 - 6 f

Iy OO O A

or insulated conductors the maximum temperature rise shall not exceed the maximum operating
temperature specified.for the wire in question minus an assumed ambient (room) temperature of 40°C.

b lemperature limited by the temperature limitations on the material for adjacent parts. There shall b¢ no

stjuctural deterioration of the contact assembly, loosening of parts, cracking or flaking of materials, [loss of
temper of-spring, annealing of parts, or other visible damage.

¢ Hor compounds which have been investigated for particular temperature ratings, the maximum tenjperature

rise'shall not exceed the temperature rating minus an assumed ambient of 40°C.
9 See Annex DVC.

¢ The maximum temperature rise of the printed-wiring board is the operating temperature of the board minus an
assumed ambient of 40°C.

f The maximum temperature rise of any component shall not exceed the temperature limit of the component
minus an assumed ambient temperature of 40°C.

8.2 Test set-up

a) Test procedure A — Group mounting: The test is carried out with three relays mounted side by side in the
same direction, see Table 5 — test procedure A and Annex E.
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Test procedure B — Single mounting: The test is carried out with one relay (see Table 5 — test procedure
B).

Unless specifically designed otherwise, the specimens are tested in the horizontal position with the
terminals pointing downwards. The mounting distance shall be stated by the manufacturer.

b) Terminal screws and/or nuts are tightened with a torque equal to two-thirds of that specified in IEC
60999-1.

c¢) In case of screwless terminals, care is to be taken to ensure that the conductors are correctly fitted to
the terminals in accordance with IEC 60999-1.

d) The relays shall be mounted in a sufficiently large heat chamber without forced convection. \When an air
circulating [test chamber is used for testing, baffles shall be provided within the test chambef, unless all
other condjtions in this clause are met.

e) The specimen shall be protected from air draughts, solar influences and thelike and it is nof allowed to
be subjectéd to any artificial cooling.

f) During the test, the predetermined ambient temperature of the heat chamber shall not be influenced by
the relay.

g) The ampient temperature shall be constantly at room temperature or alternatively equal tp the upper
limit of the pperating temperature range.

h) When tHermocouples are used for measuring the.temperatures of a coil, at least two thermogouples are
to be used. The thermocouples are to be placed-on the surface of the magnet wire which i the upper
surface baged on the orientation during testing:.

.2DV D2 Modify Clause 8.2 b) by replacing with 8.2DV.1, and Clause 8.2 h) by adding
.2DV.2:

8.2DV.1 Pressure wire connectors (screw terminals) shall be tightened to the torgue
specified by the manufacturer. If the torque is specified as a range, the lowest value in the
range shall be used:

8.2DV.2 Thérmocouples shall be made of wires not larger than 24 AWG (0.21mm7), in
cleormance with the requirements for special tolerance thermocouples specifigd in the

Initial. Calibration Tolerances for Thermocouples table in Temperature Measuremgnt

Thermocouples, ANSI/ISAM C96.1.

8.3 Test procedure

After thermal equilibrium is achieved, the values of {; and R, are measured (see formula below). After that,
all contacts shall be loaded with the limiting continuous current as specified by the manufacturer.

* For relays with make contacts, the coil(s) shall be energized with 1,1 times the rated coil voltage
or nominal coil voltage as stated by the manufacturer, or with 1,1 times the upper limit of the rated
coil voltage range, or with U,, until thermal equilibrium is reached. Then the values of t, and R, are
measured.
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» For relays with break contacts, the heating test shall be done in two steps. First the coil is
energized as stated before for make contact relays (no contact load) and the temperature rise of
the coil itself. And secondly the coil is unenergized and the NC contact(s) loaded, until thermal

equi

librium is reached. Then the values of t, and R, are measured.

* For relays operated with pulse width modulation (PWM) and/or other methods of coil power
reduction or for bistable relays, the coil energization shall be as stated by the manufacturer.

The temperature(s) of the coil(s) shall be determined by the resistance method and the temperature rise
calculated according to the following formula:

K ~ I
R,

where
At is the terhperature rise;
R, is the resistance at the beginning of the test (chamber temperature) or.at room temperature;
R; is the resistance at the end of the test;
t, is the ampient temperature at the beginning of the test (chamber temperature) or room temperature;
t, is the ampient temperature at the end of the test.
The value qf 234,5 applies to electrolytic copper(EC58). For other materials the respective valyes have to
be used ingtead and indicated by the manufacturer, e.g. 225,0 for aluminium.
The tempelature limits of all used materials may not be exceeded when the relay is operated at the upper
limit of the ¢perating temperature range:

8.3DV D2 Modify Clause 8.3 as follows:

For Procedure ‘B, for relays with make contacts, the coil(s) shall be energized with rated

coil voltage:
8.4 Termipals
8.4.1 General

Temperature at the terminals is determined by means of fine wire thermocouples which are positioned so
that they have negligible effect on the temperature being determined. The measuring points are positioned
on the terminals as close as possible to the body of the relay. If the thermocouples cannot be positioned
directly on the terminals, the thermocouples may be fixed on the conductors as close as possible to the
relay, see Annex E.

Temperature sensors other than thermocouples are permitted, provided they show equivalent test results.

The maximum permissible steady-state temperature of the terminals as indicated by the manufacturer
(see item 5j of Table 6) shall not be exceeded.
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8.4.1DV D2 Modify Clause 8.4.1 by replacing with the following:

8.4.1DV.1 The maximum permissible temperature rises for relay terminals are defined per
Table 8DV.1.

8.4.1DV.2 Temperature sensors other than thermocouples may be used to determine
placement of thermocouples, but shall not be used during the heating test.

8.4.2 Solder terminals

The electrical interconnections between the relays are made with bare rigid conductors‘with a cross-
sectional drea according to Table 10. The connections of the relay to the voltage or current’squrce(s) are
realized with flexible conductors according to Table 10.
Table 10
Cross-se¢tional areas and lengths of conductors dependent on the current carried by the terminal
Current carried by the terminal Cross-sectional area of conductors Minimuni conductor
A length for testing
Abg¢ve Up to and including mm? AWG mm
| 3 0,5 20 500
K 6 0,75 18 500
q 10 1,0 18 500
1P 16 15 16 500
1P 25 2,5 14 500
2b 32 4,0 12 500
3p 40 6,0 10 1[200
ap 50 10,0 8 1[200
5D 65 16 6 1[200
6p 85 25 4 1200
8b 100 35 3 1[200
140 15 35 2 1[200
115 130 50 1 1[200
130 150 50 0 1200
140 175 70 00 1[200
115 200 95 000 1[200
200 2725 95 0000 T 200
225 250 120 250 1200
250 275 150 300 1200
275 300 185 350 1200
300 350 185 400 1200
350 400 240 500 1400

When a dimension of a wire is not available, the next smallest available standard wire size shall be used.

8.4.3 Flat quick-connect terminations

The electrical interconnections between the relays are made with bare rigid conductors with a cross-
sectional area according to Table 10. The connections of the relay to the voltage or current source(s) are
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realized with flexible conductors according to Table 10. The electrical interconnections between the relays
as well as to the voltage or current source(s) shall be made using connectors according to IEC 61210.

NOTE 1

without significant influence from either the connector or the quality of the crimping can be realised.

For each test new connectors shall be used.

When the connectors are soldered in the crimping area the determination of the flat quick-connect termination of the relay

The determined absolute temperature shall not exceed the lowest permissible value for flat quick-connect
terminations given in Annex A of IEC 61210:2010, unless the manufacturer specifies the appropriate
material combination(s).

The tempe
without the
soldered re

NOTE2 The

Connector sige Maximum steady-state current
2,8 mm 6A

4,8 mm 16 A

6,3 mm 25A

9,5 mm 32A

8.4.4 Screw and screwless type terminals

The electrig
10. The co
according t

The temper
rise influen

8.4.5 Altegrnative termination types

The electrig
10. The co
according t

ature rise at the flat quick-connect terminations shall not exceed 45 K. This_may
temperature rise influence of the relay contacts and the coil (e.g. bridged oryshort
ay contacts).

following nominal dimensions of quick-connect terminations are commonly used:

al interconnections between the relays are made with bare rigid conductors accordi
hnections of the relay to the voltage or current source(s) are realized with flexible
b Table 10.

ature rise at the terminals/shall not exceed 45 K. This may be verified without the tq
te of the relay contacts and the coil (e.g. bridged or short-circuited or soldered relay

al interconnections between the relays are made with bare rigid conductors accordi
nections/of the relay to the voltage or current source(s) are realized with flexible
b Table 10.

be verified
Circuited or

hg to Table
conductors

emperature
contacts).

hg to Table
conductors

The temperature rise at the terminals shall not exceed 45 K. This may be verified without the temperature
rise influence of the relay contacts and the coil (e.g. bridged or short-circuited or soldered relay contacts).

8.4.6 Sockets

The maximum steady-state temperature limits permissible for the connections between relay and socket
as well as for the insulating materials of both relay and socket adjacent to the connection shall not be
exceeded.

The electrical interconnections between the sockets are made with conductors according to Table 10. The
connections of the sockets to the voltage or current source (s) are realized with flexible conductors
according to Table 10.
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The mounting distance between sockets shall be specified by the manufacturer.

9 Basic operating function

9.1

General test conditions

Prior to the tests, the relays are subjected to the specified atmospheric test conditions so that they are in

thermal eq

uilibrium.

For relays of the same construction, the test can be reduced from all coil voltages to the two coil voltages

with minim

mand maximum mngnn’rnmnfi\/n force (nr Amlnnrnhlrne melnnpfi\/nly)

9.2 Operpte (monostable relays)

9.21 Op

This test i
depending
[, Iland Il

9.2

brate with (constant) coil voltage

Far Procedure B, only Mode I will apply.

.1DV D2 Modify Clause 9.2.1 by adding the following:

Table 11
Operate and release/with constant coil voltages

5 carried out using at least one of the following five test modes.as indicated in Table 11,
on the values for the operative range as specified by the manufacturer (see 5.3.1 fof Test mode
br 5.3.2 for Test mode IV and V) and the specified Test procedure.

Test mode

Mode |

[ Mode 1

Mode Il

[ Mode Iv

Mode V

Test procedy

re

B (single mounting)

AP (group mounting)

B (single
mounting)

Mounting co

hditions

Not specified

The test is carried out and assembled depending on the test
procedure of Table 5. The specimen(s) shall be tested in the
horizontal position with the terminals pointing dojvnwards,
unless otherwise prescribed by the manufacturey. If
applicable, the mounting distance shall be stateq by the

manufacturer.

General

The relay shall be preconditioned at the maximum permissible ambignt
temperature specified by the manufacturer by applying — as indicate
manufacturer with the contacts (contact set) loaded with the maximufn continuous
current(s) specified by the manufacturer for this test until thermal equilibrium is

by the

Operate

Preconditioning

reached.

Coil voltage

Rated coil voltage

Rated coil voltage, or the
upper limit of the rated coil
voltage range (see 5.3.1 and

Figure A.4)

The maximum value of the
lower limit of the operative
range of the coil (U1 =
operate voltage at this
temperature, see 5.3.2 and
Figure A.5)

Operating function

Immediately after
removal of the coil

voltage and
related arrival at
the release
condition, the

Immediately after removal of
the coil voltage and related
arrival at the release condition,
the relay shall operate again
when energized at the lower
limit of the operative range.

Immediately after removal of
the coil voltage, and related
arrival at the release
condition, the relay shall
operate again when re-
energized at U1.

Table 11 Continued on Next Page
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Table 11 Continued

Test mode

Mode |

Mode Il | Mode lil Mode IV

Mode V

relay shall
operate again
when energized
at the lower limit
of the operative
range.
Afterwards the
coil voltage shall
be increased up
to 110% of the

nominal coll
voltage until
thermal
equilibrium is
reached.
Immediately after
removal of the coil
voltage and
related arrival at
the release
condition, the
relay shall
operate again
when energized
with the nominal
coil voltage.

Preconditioning

The relays shall reach.thermal equilibrium at the minimum permissibl

temperature.

b ambient

Release

Releasing function

C

After a short application of the operate voltage to
the operate condition, the coil voltage shall be im
reduced to the relevant value specified in 5.4. WH
occurs, the relay shall release.

establish
mediately
en this

NOTE Mod

b |1] represents the method 1 of IEC 61840-1:2008 and Mode IV represents the method 2 of IEC 61810-1:

P008.

2see Table 5

b see also An

hex E

¢ For existing
defined by th

designs it may happen that the Value for the release voltage is not given. In such cases the release voltag
e manufacturer without anyreconfirmation or shall be 0 V.

e has to be

9.2.2 Ope

This test is
indicated in

rate with PWM and/or other operating methods

carried (out'in accordance with the specified test procedure and with the appropriate
Tablec11 if the operative range according to 5.3.3 is specified by the manufacturer.

test mode

Table 12
Operate and release with PWM and/or other operating methods

Test mode

Mode Il Mode Il

Test procedure

B (single mounting) A (group mounting)

Mounting conditions

The test is carried out and assembled depending
on the test procedure of Table 5. The specimen(s)
shall be tested in the horizontal position with the
terminals pointing downwards, unless otherwise
prescribed by the manufacturer. If applicable, the
mounting distance shall be stated by the
manufacturer.

Table 12 Continued on Next Page
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Table 12 Continued

Test mode

Mode Il [ Mode 11

Preconditioning

General

The relay shall be preconditioned at the maximum
permissible ambient temperature specified by the
manufacturer by applying — as indicated by the
manufacturer with the contacts (contact set)

loaded with the maximum continuous
specified by the manufacturer for this
thermal equilibrium is reached.

current(s)
test until

Coil voltage

Steady state coil voltage as specified
manufacturer

by the

Operate

Operating function

Immediately after removal of the coll
related arrival at the release conditior
shall operate again when energized 4
limit of the operative range orjunder t
specified by the manufacturer.
Afterwards the coil voltage shall be in|
to 110% of the steady, state coil voltag
thermal equilibrium_is reached. Imme
removal of the;eoil voltage and relate
the release condition, the relay shall g
again when'énergized with the nomin
voltage.

In case the relay coil is defined by the
current, the test above is carried out t
way but voltages shall be replaced by

oltage and
, the relay
t the lower
e condition

creased up
e until
Hiately after
i arrival at
perate

Al coil

applied
he same
currents.

Release

Preconditioning

The relays shall reach thermal equilib
minimum permissible ambient tempe

rium at the
ature.

Releasing function

After a short application of the operat:
establish the operate condition, the ¢
shall be immediately reduced to the r
specified in 5.4.

When this occurs, the relay shall rele

b voltage to
il voltage
tlevant value

Hse.

9.3 Operptelreset (bistable relays)

The relays
equilibrium
The relay s

Under the

shall be preconditioned at the maximum permissible ambient temperature with t
(contact sg¢t) loaded with theSmaximum continuous current specified by the manufacturer u

is reached.

hall operate ' when energized with the specified operate voltage according to 5.3.

same conditions the relay shall be tested to verify that it properly resets.

he contacts
ntil thermal

10 Dielectric strength

10.1

Preconditioning

The tests of 10.2 shall be started immediately after the preconditioning and finished without unnecessary
delay. The time to complete the test shall be indicated in the test report.

The preconditioning comprises the dry heat and damp heat tests.

The dry heat test is carried out in a heat chamber. The air temperature is maintained at 55 °C with an
accuracy of +2 K in the area where the specimens are mounted. The specimens are kept in the chamber

for 48 h.
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The damp heat test is carried out in a climatic test cabinet at a relative humidity between 91 % and 95 %.
The air temperature shall be maintained at 25 ° C with an accuracy of +5 K in the area where the
specimens are mounted. The specimens are kept in the chamber for 48 h. There shall be no
condensation.

10.1DV D2 Modify Clause 10.1 by replacing as follows:

The preconditioning tests defined in Clause 10.1 do not apply.

10.2 Dielectric strength

In case of
substantiall
applied. Th

bn a.c. voltage for the circuit under consideration, the insulation is subjected*\{o” a
y sine wave form, having a frequency of 50 Hz or 60 Hz. For d.c. circuits a d.c. tes
e test voltage shall be raised uniformly from 0 V to the value prescribed.in,Table 13

voltage of
[ voltage is
br Table 14

within not more than 5 s and held at that value for 60 s without flashover. A current*ef not more

is permitted.

than 3 mA
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Dielectric strength — AC

Table 13

Test voltageab depending on the rated voltage of the circuit (r.m.s. values)
c
Waeing [oviorov| mviaay | ZoViRY | ey
50V 125 V to 250 V
_ Insulation or ‘ L ° L
dlscon?:sctt;zr; to be .L_-% L e L
L E
L-E L-E L-E ‘ L-L L-E L-L
\Y \Y \Y \Y \Y
Functional ingulation” 500 1300 1300 1500 1500 1700 1700 1700
Basic insulatign' 500 1300 1300 1500 1700
ai?ihcoidngt;lati n (Test 500 1000 + 2 times rated voltage
Supplementar] insulation' 1300 1300 .- 1500 1700 .-
Reinforced or[double 500 2600 2600 .- 3000 --- 3400 ---
insulation'
Micro-disconnection 400 400 400 500 500 700 700 700
Full-disconnegtion 500 1300 1300 1500 1500 1700 1700 1700

2 The high-voltage transformer used for the test shall be designed so that, when-the output terminals are short-circuited after
the output|voltage has been adjusted to the test voltage, the output current.is at least 200 mA. The overcurrent relay shall not trip wHen the
output curfent is less than 3 mA. Care shall be taken that the value of the.t€st voltage is measured within + 3 %.

b For functignal, basic and supplementary insulation, as well as for full*disconnection, the values are derived from the formula
U, +120QV (rounded).
For micro-flisconnection, the values are derived from the formula U, + 250 V (rounded), with U,, being the nominal voltage of the supply system.
C Up to and |ncluding 50 V: Not to be connected diregt ta the supply mains. No temporary overvoltages according to
IEC 60364-4-44 are expected to occur.
d Single-phgse system, mid-point earthed.
e

Three-phape system, mid-point earthed.

f Three-phape system, one phase earthed.

«

Special components which might render the test impractical such as light emitting diodes, free-running diodes, varistors
are disconhected at one poles.or bridged, or removed, as appropriate to the insulation being tested.

h An example is the insufation between contacts necessary for proper function only.

For the tegt of basie~supplementary and reinforced insulation, all live parts are connected together and care shall be taken to ensurg
that all molving, parts are in the most onerous position.

j Contact gqp ensuring proper function of the contact (covers also micro-interruption).

su1494
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Table 14
Dielectric strength — DC

Test voltageab depending on the rated voltage of the circuit

¢ 120 V to 250 V
Up to and 50 Vto120V 125V to 250 V 240 Vto 480V
including 50 V
Insulation or
disconnection to be e e e e e
tested ¢ L L L |L L
EQD EE@ ES
L-E | L-E L-e | L-L L-e ] -
Vv Vv Vv

Functional ingulation® 500 1300 1300 1500 1500 1700
Basic insulatipn' 500 1300 1300 --- 1500 ---
ii?'hco'd”%‘;'at“’” (Test 500 1000 + 2 times ratedVoltage
Supplementaly insulation 1300 1300 1500
Reinforced off double 500 2600 2600 .- 3000 .-
insulation
Micro-disconfection? 400 400 400 500 500 700
Full-disconnejction 500 1300 1300 1500 1500 1700

@ The high-vpltage transformer used for the test shall be designed/so that, when the output terminals are short-cifcuited after
the output vpltage has been adjusted to the test voltage, the output curkent is at least 200 mA. The overcurrent relay shall not trip when the
output curret is less than 3 mA. Care shall be taken that the value efithe test voltage is measured within + 3 %.

b For functiopal, basic and supplementary insulation, as'well as for full disconnection, the values are derived from the|formula
U, + 1 200}V (rounded).

For micro-disconnection, the values are derived fram.the formula U,, + 250 V (rounded), with U,, being the nominal voltage of the supply system.
C Up to and |ncluding 50 V: Not to be connected direct to the supply mains. No temporary overvoltages according to

IEC 6036444-44 are expected to occur;

d Special components which might render the test impractical such as light emitting diodes, free-running diodes, vpristors
are disconngcted at one pole, or bridged, or removed, as appropriate to the insulation being tested.

€ An examplg is the insulatfen\between contacts necessary for proper function only.

f' For the test of basic/ supplementary and reinforced insulation, all live parts are connected together and care shall be takento ensure
that all movipg parts.are-in the most onerous position.

9 Contact g9ap ehsuring proper function of the contact (covers also micro-interruption).
|

su1495
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10.3 Spe

cial cases for test procedure B

In special cases (particularly for existing designs) the test potential shall be for basic insulation the
following values for alternating-current, or 1,414 (~2) times the following values for direct-current:

a) 500 V — For relays rated not more than 50 V;

b) 1

000 V plus twice the rated voltage of — For relays rated 51 — 600 V

c) c) 1000 V — For relays rated 51 — 250 volts and intended for use in a pollution degree 2 location;

or

d)d
These valy
a) b
b) b
c)b

) 2000 V plus 2.25 times maximum rated voltage — rated 601 V to 1500 V.
es are valid for / between:

etween uninsulated live parts and the enclosure with the contacts opentand closed;
etween terminals of opposite polarity with the contacts closed; and

etween uninsulated live parts of different circuits.

11 Electrical endurance

11.1 General

The test is
by the mar

ufacturer.

The numbgr of test samples shall be in compliance with the specified test procedure from Table

The test s¢

Unless oth
ambient te
value withi

The contad

The prefer
the heating

t-up described in Annex C:shall be used.

erwise explicitly stated*by the manufacturer, this test is carried out at the upper
mperature rangesand the relay coil(s) shall be energized with rated voltage or an
h the rated coil voltage range or operative range.

ts shall be/monitored to detect break and/or make malfunctions as well as unintendsd

redrarrangement of the relays is group mounted under the mounting conditions of

performed according to Table 15 on each\contact load and each contact material @s specified

limit of the
appropriate

d bridging.

annex E for

test unless otherwise prescribed by the manufacturer. For PCB relays it is permitfied to use a

PCB for connecting the relays with the wires and ensure the minimum mounting distances. However the
dimensions of the connecting wires shall be according to Table 9.

The contacts are connected to the load(s) in accordance with Table 15 as specified and indicated by the
manufacturer. If not otherwise specified by the manufacturer, the load shall be applied to both the make
and break side of a change-over contact.

Relays provided with an additional actuating member for manual operation (for example, push-button)
shall be tested respectively to verify that the relay is capable of properly switching on and off its maximum
rated contact current at related voltage at least 100 times at ambient temperature in accordance with Table

1.
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Table 15

Electrical endurance test procedures

Procedure

A (Group mounting)

Test procedure®

B (Single mounting)

B (Single Mounting) and D.1°

Overload test (optional, see ClI

Overload test (optional, see Cl

Overload test® Parameter given
in D.1 Table D.1, Table D.2 and

Test sequence

1.2) 11.2)

Table D.3

Electrical endurance

D.2 and Table D.3

Electrical endurance?
Parameter given in D.1 Table

Drefectricstrengtirtest

NA

Heating test ® (optional)

@ see also Ta|
® For applica
¢ For electrof
4 Following €

ble 5

ion standards e.g. IEC 60730-1 or IEC 60669-1 the heating test after the electrical endurancetis requeste]

ic ballast: overload test is not requested.
kactly the requirements in accordance with D.1

11.2 Ovel

An overloa
breaking cg
cycles swif
sequentially

Following tIe overload test, the endurance test shallkbe performed on the same samples, undg

test conditi
For inductiy

Dedicated
loads, cabl

11.3 Faily

During the
temporary
cycle. The
more than
result in fai

load and endurance test

i test shall be performed if the manufacturer specifies’ value(s) for the limiting ma
pacity higher than the rated switching current (see Table 14). The overload test cor
ching the specified higher values. The overload test on a CO contact coulg
—NO and NC contact side separately. There shall be no malfunction.

ns and at the rated switching current.
e loads see Annex B.

evice application tests and\their test sequences as well test circuits for special loadg
loads) are compiled in Apnex D.

re and malfunction criteria

electrical endurance test, not more than 5 temporary malfunctions per relay are p
malfunctionis an event that will self-correct, so that it does not repeat over the fol
pccurrenee of two or more successive temporary malfunctions is regarded as a f3
b temporary malfunctions per relay, over the duration of the test. One or more re

ing and/or
sists of 50
be done

r the same

(e.g. lamp

ermitted. A
owing test
ilure, as is
ay failures

ure)of the endurance test. If one or more specimen (only for test procedure A) fail(s), the test

may be repeated once with three additional specimens. All three additional specimens shall pass the test.

For test in accordance with D.1 at least one sample shall be tested and the first malfunction is regarded as

a failure.

11.4 Final dielectric test

Immediately after the electrical endurance test, the relay shall pass a dielectric test according to 10.2 with

75 % of the

value indicated in Table 12 or Table 13 for functional isolation.

For relays designed for basic, reinforced or supplementary insulation systems, immediately after the
electrical endurance test the integrity of the insulation system shall be verified by dielectric test according
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to 10.2 under basic insulation requirements indicated in Table 12 or Table 13. This test is not applicable for
existing designs.

NOTE For existing designs the 75% of the initial values are still remaining as defined within the IEC 61810-1:2008.

For test in accordance with D.1 the dielectric test in accordance with the requirement of Basic insulation,
test procedure B in Table 10 and Table 11 is applicable.

If required by the application a heating test can be performed after the dielectric test.



https://ulnorm.com/api/?name=UL 61810-1 2020.pdf

48 UL 61810-1-2015 ¢+ UL 61810-1 SEPTEMBER 3, 2020

Table 16

Schematics for contact loading

Single-pole contact a
c e
Double-polg contact
f h
i
.- - S
L1]L2|L3
k m NN
Multi-pole contact o -
L3
n _ -
]
0
Change-over contact r
L2 L3
u W

NOTE: If none of the schematics apply, the manufacturer should indicate an appropriate one.
su1496



https://ulnorm.com/api/?name=UL 61810-1 2020.pdf

SEPTEMBER 3, 2020 UL 61810-1-2015 ¢ UL 61810-1

49

12 Mechanical endurance

The test of the mechanical endurance is intended to verify whether a relay functions properly after the
number of cycles stated by the manufacturer.

The test conditions are as follows:

a) the relays are mounted according to item a) of 8.2 and Table 4;

b) the coil voltage equals the rated value, or an appropriate value within the rated coil voltage range or

operative r

c) influencé quantities according to Clause 4;

d) frequen
and releas

In order to

the manufrcturer. Contacts of multi-pole relays may be connected in parallel. The contact |

shall ensu
points that
and the n
respective

The integr
verified im
Table 12 0

ngae.
A

by of operation as stated by the manufacturer; the relay shall however~attain both
b/reset condition within one cycle.

monitor the cycles, the contacts of each relay are connected to“eontact loads as

e reliable monitoring of the performed cycles, whilst not causing a level of wear of
might devalue the test. If during this test the difference’between the number of detg
LUmber of energization cycles exceeds 0,1 % of £he"specified mechanical end
relay has not passed the test.

ty of the insulation system for basic, reinforeed or supplementary insulation syste
mediately after the mechanical endurance.test by dielectric test according to 10.2
Table 13. This test is not applicable foréxisting designs.

Subsequently for all relays a visual inspection shall verify the mechanical integrity of the relg

purpose, it
relay, or an

NOTE Safety
requirement g

If one or 1
specimens

In any cas¢ the verification of the mechanical endurance is given by the electrical endurance td

number of

may be necessary to open the relays. Parts which are necessary for the proper fur
y safety related parts, whichlare loose and/or broken shall be considered a failure.

related are defined as parts to ensure creepages and clearances as well protection against electri
n solid insulation.

nore (only for_test procedure A) fail (s), the test may be repeated once with thre
. All three additional specimens shall pass the test.

cycles of the electrical endurance.

the operate

pecified by
bad chosen
the contact
cted cycles
irance, the

ms shall be
ndicated in

ys. For this
ction of the

tal shock and

b additional

st up to the

13 Clearances, creepage distances and solid insulation

13.1 General provisions

The requirements and tests indicated in this clause are based on IEC 60664-1.

This standard does not deal with distances through liquid insulation, gases other than air, and compressed

air.

NOTE 1 In case some other insulation material with better characteristics than air is used, reduced clearances and creepage
distances can be applicable when verified for the entire lifetime of the relay.


https://ulnorm.com/api/?name=UL 61810-1 2020.pdf

50 UL 61810-1-2015 ¢+ UL 61810-1 SEPTEMBER 3, 2020

Based on other parts of the IEC 60664 series of basic safety standards in the field of low-voltage insulation
coordination, the relay manufacturer may select to apply one or more of the following options a) to c):

a) When all the conditions of IEC 60664-5 are fulfilled, the dimensioning of clearances and creepage
distances for spacings up to 2 mm as given in that standard may be applied instead. However, the
provisions for solid insulation (see 13.3) remain unchanged.

NOTE IEC 60664-5 applies in the case of printed wiring boards and similar constructions where the clearances and creepage
distances are identical and along the surface of solid insulation (see examples 1, 5 and 11 shown in Annex F). Smaller dimensioning
than that based on IEC 60664-1 can be achieved dependent on the water absorption characteristics of the solid insulating material.

According to IEC 60664-5 the dimensions for reinforced or double insulation can exceed 2 mm.

b) For cong
using adeq
specified in
following itg

—Vva

— teinperature cycle under 5.7.3 of IEC 60664-3:2003, Severity 1;

—th

—Ng

The tempe
60664-3:20
maximum

considerati
by 10°C. It

T2
inve

T1

NOTE 3 The fi

The provisi

tructions in accordance with IEC 60664-3, where protection against pollution s a
ate bonding, coating, potting or moulding, the reduced clearances and creepage‘di
IEC 60664-3 may be used. All the requirements and tests of IEC 60664-3 shall be fu

ms apply:

lue for lower temperature under 5.7.1 of IEC 60664-3:2003, -10°C;

b partial discharge test under 5.8.5 of IEC 60664-3:2003, is'not required;

ne of the additional tests under 5.9 of IEC 60664-3;2003, is required.

rature for preconditioning 5.7.2 of IEC 60664-3:2003 and upper temperature, 5.
03 shall be determined during a heating test, on a single relay under nominal con
bmbient temperature. The thermocouple’has to be placed next to interested 4
bn. In accordance with IEC 60079-15:2010 22.5 the measured temperature shall be

Durationfh] = 2685 x 10-0:0093* (12T

. . Choosen test temperature, under consideration of all material temperature li
stigated area.

. is the measured temperature +10°C.

inctional,;mechanical and electrical properties of the involved materials can be considered.

bns.for solid insulation (see 13.3) remain unchanged.

chieved by
stances as
Ifilled. The

7.3 of IEC
Hitions and
rea under
increased

s permitted to reduce the test duration-of the dry heat test by using the following formula:

Mmits in the

NOTE 4 In Annex F examples 5b, 6b, 7b, and 8b show the determination of clearance and creepage distances in this case

c) In the case of relays to be used for frequencies of the working voltage above 30 kHz, it is strongly
recommended to apply the provisions for insulation coordination as given in IEC 60664-4.

13.

1DV D2 Modify Clause 13.1 as follows:

13.1DV.1 Relays without a declared impulse voltage withstand rating shall have creepage
and clearance distances in accordance with Table 13DV.1.

13.1DV.2 The spacing at a field wiring terminal is to be measured with wire connected to
the terminal as in service. The wire is to be the next larger size than would normally be
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required for the equipment rating if the terminal will accommodate it or if the equipment is
not marked to restrict its use.

Table 13DV.1
Minimum general industrial spacing requirements for relays

Minimum spacing, inch (mm)

Q CTT ST C

A B C D
Potential involved in volts General industrial control Devices having Other devices* All
rms ac or dc equipment limited ratings® circuits
151 - 301 - 301 - o1 -

51-150 300 600 51-300 600 150 154~300 0-50
Bgtween any Through 1/8 1/4 3/8 116 3/16 1/8 114 116
insulated live | air 32) | (6.4) (9.5) (1.6) 48) | 32 |l (64 (1.6)
'ir;::f'afe"d ive | Over 1/4 3/8 112 18 3/8 114 1/4 116
surface | (64) | (9.5) | (127) | (3.2) | (95 |N64) | (6.4) (1.6)

disregarded.

3.[The spacings specified in column B are applicable to equipment:

2.]An air space of 0.013 inch or less between a live part and an insulating surface is to be disregarde
pyrpose of measuring over surface spacings.

a) Rated 1 horsepower (746 W output) or equivalent FLA, or less, 720 volt-amper
pilot duty or less; ornot more than 15 amperes at 51 — 150 volts, 10 amperes at
volts, or 5 amperes at 301 — 600 volts.

b) Of the type‘described in (a) which controls more than one load, provided the
connected to the line at one time does not exceed 2 horsepower (1492 W output
amperes, or have a current rating greater than 30 amperes at 51 — 150 volts, 20 gmperes at
151300 volts, or 10 amperes at 301 — 600 volts.

4.[The spacings specified in column C apply only to equipment rated at 300 volts or less, and 1 hors
Wi/output) or less ‘or 2000 volt-amperes or less per pole and to a device that has a current rating per
amperes or less at'51 — 150 volts, 10 amperes at 151 — 300 volts, or both.

1.]A slot, groove, or the like, 0.013 inch (0.33 mm) wide or less in the contour of insulating material if to be

H for the

es break

51-300

otal load
, 1440 volt-

bpower (746
bole of 15

13.2 Clearances and creepage distances

Clearances and creepage distances shall be dimensioned according to the criteria given in Table 17.
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Table 17

Provisions for the dimensioning of clearances and creepage distances

Characteristics to be tested

Clearances

Creepage distances

Clearances shall be so dimensioned that
they comply with the requirements of Table
18 depending on the impulse withstand
voltage stated by the manufacturer,
eventually taking into account the
overvoltage category as given in Annex G
and the pollution degree according to Annex
H.

Dela SlEgaU g[ € measurement o

clearances are described in Annex F.

Creepage distances shall be dimensioned
as given in Table 20 for the highest voltage
that can occur in the circuit(s) in normal use,
whereby the pollution degree according to
Annex H and the material group taken from
Table 19 shall be considered. A creepage
distance shall not be less than the
associated clearance.

ent of
creepage distances are desgribgd in Annex
F.

Functional ingulation’

There are no requirements for the
clearances.

There are no requirements for the creepage
distances.

Basic insulatipn

Rated values according to Table 18 apply to
all relevant parts of the relay.

Inside the relay case the rated values shall
be chosen considering the pollution degree
according to Annex H.

Rated values aceording to Tablg 20 apply to
all relevant parts of the relay.

Inside therelay case, the rated yalues shall
be chosen considering the pollution degree
according to Annex H.

Supplementary insulation

Equal to basic insulation.

Equal to basic insulation.

Double insuldtion

Comprises basic and supplementary
insulation.

Comprises basic and supplemeptary
insulation.

Reinforced inpulation®

Equal to basic insulation, however'onée step
higher in the preferred series aftated values
of the impulse voltage, or 160, % of the rated
impulse voltage for basiciinstifation.2?

Twice the value for basic insulafion.

Across open gontact for micro-
disconnectior

Q

Inside the relay case, there are no
requirements concerning clearances.

Distances between the contact members
and other,conducting parts of the contact
down tolits fixation within the relay shall not
be smaller than the contact gap.

Between the outside terminals, the
requirements for functional insulation apply.

Inside the relay case, there are ho
requirements concerning creepage
distances.

Distances between the contact members
and other conducting parts of the contact
down to its fixation within the relay shall not
be smaller than the contact gap

Between the outside terminals the
requirements for functional insujation apply.

Across open gontact for fully
disconnection

Rated value as for basic insulation in
accordance with Table 18.

Distances between the contact members
and other conducting parts of the contact
down to its fixing within the relay shall not be

smaller than the contact gap.

Rated value as for basic insulatjon in
accordance with Table 20.

Distances between the contact members
and other conducting parts of the contact
down to its fixing within the relay shall not be
smaller than the contact gap.

NOTE The properties of the functional insulation are evaluated with the type tests of this standard. Requirements for {he

functional insulation may be given by the application and the relevant application standards.

9 The requirements for micro-disconnection also include those for micro-interruption.

@ Clearances for reinforced insulation shall be dimensioned using one of the values for the rated impulse voltage taken from Table
18 by the manufacturer, if necessary taking into account the overvoltage category as given in Annex G and the pollution degree
according to Annex H, but one step higher in the preferred series of values given in Table 18 than that specified for basic insulation.
If the impulse withstand voltage required for basic insulation is other than a value from the preferred series, reinforced insulation
shall be dimensioned to withstand 160 % of the impulse withstand voltage required for basic insulation

® In case of relays provided with double insulation, where basic and supplementary insulation cannot be tested separately, the
insulation system is considered as reinforced insulation.

°In case of a foreseeable single failure condition — e.g. broken wire or loosened coil windings — the requirements for basic
insulation shall remain fulfilled by design.

¢ At least basic insulation shall be given between terminals of opposite polarity (all possibilities):

Table 17 Continued on Next Page
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Table 17 Continued

Clearances Creepage distances

— between uninsulated live parts and the relay housing with the contacts open and closed;
— between terminals of opposite polarity with the contacts closed;

— between uninsulated live parts of different circuits.

T Between terminals of relay coils, functional insulation applies. Not required for existing designs.

— for f

—for
rated

Table 18
Mini \ in-airfori lati linati
Minimum clearances up to 2 000 m above sea level®
Impulse withstand voltage? Pollution degree®
1 2 3

kV mm mm mnp
0,33° 0,01 02° 0,4
0,40 0,02 0,2° 0,8
0,50 ® 0,04 0,2¢ 0,8
0,60 0,06 0,2 0,8
0,80" 0,10 0,2 0,8

1,0 0,15 0,2 0,8

1,2 0,25 0,8
1,5°P 055 0,8

2,0 1,0

2,5° 1,5

3,0 2,0

40" 3,0

5,0 4,0

6,0° 55

8,0° 8,0

10 1

12° 14

@ This voltage is

inctional insulation: the maximum impulse voltage expected to occur across the clearance;

asicinsulation directly exposed to or significantly influenced by transient overvoltages from the low-voltage mains: the

mpulse voltage of the equipment;

2000 m are

— for other basic insulation: the highest impulse voltage that can occur in the circuit;
— for reinforced insulation, see notes a and b of Table 14.

In special cases (particularly for existing designs) intermediate values derived by interpolation may be used for the dimensioning
of clearances.

b Preferred values for relating to the overvoltage category (see Annex G).

¢ For printed wiring material, the values for pollution degree 1 apply except that the value shall not be less than 0,04 mm, as
specified in Table 20.

4 As the dimensions in Table 18 are valid for altitudes up to and including 2 000 m above sea level, clearances for altitudes above

to be multiplied by the altitude correction factor specified in Table A.2 of IEC 60664-1:2007.

¢ Details regarding pollution degrees are specified in Annex H.

The relationship between the material group and the proof tracking index (PTI) is given in Table 19.
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Table 19
Material groups

Material group |

600 < PTI

Material group Il

400 = PTI <600

Material group llla

175 <PTI <400

Material group llIb (for existing designs only)

100 <PTI <175

The PTl values are derived from the tracking test indicated in Annex I.

Minimum creepage distances for-lt;aqbt:?pf:l)ent subject to long-term stresses
Creepage distances
Pollution degree?
Printed wiring Other materials
Voltage r.nj.s.?® material (PCB)
v 1 2 1 2 3
Material group Material grqup
b c b | 1} llla | | llla
mm mm mm mm mm mm mm mm mm
10 0,025 0,04 0,08 0,4 7 1
12,5 0,025 0,04 0,09 0,42 1,05
16 0,025 0,04 0,1 0,45 1,1
20 0,025 0,04 0,1 0,48 1,2
25 0,025 0,04 0,125 0,5 1,25
32 0,025 0,04 0,14 0,53 1,3
40 0,025 0,04 0,16 0,56 0,8 1.1 1,4 1,6 1,8
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0,063 0,2 0,63 0,9 1,25 1,6 1,8 2
80 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 21
100 0,1 0,16 0,25 0,71 1 1,4 1,8 2 2,2
125 0,16 0,25 0,28 0,75 1,05 1,5 1,9 21 24
160 0,25 0,4 0,32 0,8 1,1 1,6 2 2,2 2,5
200 0,4 0,63 0,42 1 1,4 2 2,5 2,8 3,2
250 0,56 1 0,56 1,25 1,8 2,5 3,2 3,6 4
320 0,75 1,6 0,75 1,6 2,2 3,2 4 4,5 5
400 1 2 1 2 2,8 4 5 5,6 6,3
500 1,3 2,5 1,3 2,5 3,6 5 6,3 7.1 8
630 1,8 3,2 1,8 3,2 4,5 6,3 8 9 10
800 24 4 24 4 5,6 8 10 11 12,5
1000 3,2 3,2 7.1 10 12,5 14 16
1250 4,2 6,3 9 12,5 16 18 20
1600 5,6 8 11 16 20 22 25

@ This voltage is

Table 20 Continued on Next Page
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Table 20 Continued

¢ In special d

4 Details reggrding pollution degrees are specified in Annex H.
pses, intermediate values derived by interpolation may be used for the dimensioning of creepage distancgs.

Creepage distances
Pollution degree?
Printed wiring Other materials
Voltage r.m.s.?® material (PCB)
\ 1 2 1 2 3
Material group Material group
b c b | I llla 1 ] llla
mm mm mm mm mm mm mm mm mm
— for|basic and supplementary insulation of a circuit energized directly from the low-voltage mains: the rated vgltage, or the
rated insulation voltage;
— for|basic and supplementary insulation of a circuit not energized directly from the low-voltage maing:the highest r.m.s.
voltgge which can occur in the equipment or internal circuit when supplied at rated voltage and under the mos{ onerous
combination of conditions of operation within equipment rating.
® Material grups I, I, llla, and Ilib (see Table 19).
¢ Material grgups I, I, and llla (see Table 19).

The relatio

—

Table 21
Rated insulation voltage according to supply system voltage

nship between rated insulation voltage and supply systeém voltage is given in Table 2/1.

Rated voltage of the supply system ?
V (AC r.m.s., or DC)

12,5 | 24 | 30 | 42 60 100 150 | 208 | 220 | 277 380 440 575 1090 1500°
25 48 110 230 | 300 400 480 600
50 120 240 500
125 250
127
Rated 12,5| 25 | 32( 50 63 125 160 | 200 | 250 | 320 400 500 630 10Q0 1500
insulation
voltage
Y,
& The rated Voltage'can be L-E (line to earth) or L-L (line to line).
® Only DC.
13.3 Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical stresses as well as
thermal and environmental influences which may occur during the anticipated life of the relay.

The qualification of the solid insulation shall be verified by dielectric tests according to 10.2 immediately

after the p

reconditioning of 10.1.

There is no dimensional requirement for the thickness of functional and basic insulation.

The basic

insulation is always directly adjacent to the hazardous potential.
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The distances through insulation for supplementary and reinforced insulation shall not be smaller than 1,0
mm.

NOTE The distance through insulation can however be reduced when the relevant IEC standard for specific equipment into which the
relay is to be incorporated allows this.

The requirement indicated above does not mean that the specified distance through insulation has to be
achieved only by solid insulation. The insulation may comprise solid material and one or more air gaps.

This requirement, however, is not applicable where the insulation consists of thin layers, except for mica
and similar scaling material, and if

« fonl supplementary insulation, the insulation consists of at least two layers, provided t?l\at each of
the layers withstands the dielectric strength test of 10.2 for supplementary insulation;

« forf reinforced insulation, the insulation consists of at least three layersprovided thagt any two
layers withstands the dielectric strength test of 10.2 for reinforced insulation:

13.4 Accéssible surfaces

Relay surfgces intended to be touched (e.g. actuating members) shall meet the requirements for basic
insulation.

NOTE Sincq only relays as components for incorporation into equipment are covered by this standard, it is assufned that only
skilled or instrlcted persons have access to the relay. Such persons are aware that the relay surfaces shall not be toliched without
precautions against the hazards of electric shock. In particular, they use appropriate (insulated) tools to operate actuating members.

13.5 Solid insulation in the coil assembly as part of the insulation coordination

If the coil bpbbin (or any other part of the coil.assembly) provides at least basic insulation and it§ thickness
is less than 0,33 mm, it shall be subjectedto’the tests described in a) to d). There shall be no preakdown
of the coil assembly during these tests.

a) Three sgparate samples of the ‘assembly of coil and frame shall be subjected to this test aft¢r constant
temperaturgs have been reached as the result of operation under the conditions specified in 8.2 and 8.3.
While heatgd from the normal/temperature test, the coil terminals are to be connected to an|alternating
current soufce of twice the normal rated voltage at any frequency up to 400 Hz.

b) The reqlired test voltage specified in a) is to be obtained by starting at one-quarter or less of the full
rated valug andtincreasing to twice full rated value in not more than 15 s. After being held for 7 200
electrical cycles or for 60 s, whichever is less, the voltage is to be reduced within 5 seconds to gne-quarter
orless of t i fretit

c) While heated following operation at 110 % of its rated voltage, each of the three samples are to be
subjected to the test described in a) and b), except that the test voltage is to be 130 % of the temperature
test voltage.

d) If the temperature that a coil winding reaches in the tests described in a) and c), is known, an oven that
can be set at the required temperature may be used to condition the sample to that temperature before
conducting the test.

14 Terminations

14.1  An overview on termination types is given in Annex J.
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14DV DC Modify Clause 14 and all subclauses by replacing with the following:

14DV.1 Wiring terminations shall comply with the requirements in the relevant standards
defined in Table DVA.2 and Table DVB.1.

14DV.2 The evaluation of solder terminals per Clause 14.3 is not required.

14.2 Screw terminals and screwless terminals

Screw terrpi

The test cu
specified b

14.3 Flat|quick-connect terminations

Flat quick-
dimension
permitted

forces as §

Male tabs

creepage dlistances when non-isolated female connectorsaré mounted; in case these requir

only be fu
documentg

14.4 Solder terminals

14.4.1
Solder tern

After the t¢g
shall comg
terminals {
and they s

14.4.2 Solder pins

Resistance to soldering heat

rrent shall be the rated current for the relay (not that of the terminal, which might
y the manufacturer.

connect terminations shall comply with the requirements and tests of IEC 61210
temperature rise (see 8.4.3) and mechanical force. Deviating dimensions of a m
provided the connection to a standard female connector ensures the insertion and
pecified in IEC 61210.

shall have sufficient distance between one anothér to ensure the required clea

Ifilled with isolated female connectors, thisshall be explicitly stated in the ma
tion.

ninals and their supports shallhave a sufficient resistance to soldering heat.

st of the resistance te soldering heat and subsequent cooling to room temperaturg
ly with the requirements of Clause 9 (operate and release) at room temperature.
hall not have worked loose nor have been displaced in a manner impairing their
nall still comply-with the requirements (distances) of Clause 13.

The test is

be

C 60999-1.
higher) as

as regards
ale tab are
withdrawal

rances and
bments can
hufacturer’s

, the relays
The solder
further use,

carried out according to test Th of IEC 60068-2-20 as given in Table 22 for method 1

Terminals for mounting on printed circuit boards shall be fitted with a thermal screen (simulating a printed
board) of (1,5 + 0,1) mm thickness. During the test, immersion shall be effectuated only up to the lower
surface of this screen.
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Table 22
Test conditions for test Tb
Subclauses of IEC 60068-2-20: 2008 Conditions
53 No initial measurement
5.4 Method 1A: solder bath at 260 °C
54.3 Duration of immersion: (5+ 1) s
5.6 Method 2: soldering iron at 350 °C
5.6.1 Soldering iron of size ‘B’
5.6.3 No cooling device
5.6.3 Duration of application of the soldering iron: (10 £ 1) s
14.4.3 Terminals for surface mounting (SMD)
This test shall be carried out according to the procedure of 7.2 of IEC 61760/1.2006 as stdted by the
manufacturgr.
14.4.4 Other solder terminations (e.g. soldering lugs)
This test sHall be carried out as indicated by the manufacturer in accordance with test Tb of IEC 60068-2-
20 as given(in Table 22.
14.5 Sockets
Sockets shall comply with the requirements and tests.of IEC 61984.

However, the corrosion test of IEC 61984 is replaced by a dry heat steady state test in accor

IEC 60068-

NOTE 1 Thig

For the measurement of the resistance across relay and socket terminations it is permissible to

dummy (e.g

The tests s
the relay.

NOTE2 Wit

P-2, Test Bb at 70 °C for 240 h.

ageing test is intended to ensuréthe mechanical and electrical properties of the combination of relay ang

. with short-circuited-relay contacts).

hall be made.with the sockets specified by the manufacturer and stated in the docunm

in the scope of this standard, the combination only of a relay and mating socket can be assessed.

dance with

socket.

use a relay

entation of

14.6 Alternative termination types

Other termination types are permitted to the extent that they are not in conflict with this standard and
comply with their relevant IEC standard (if any).

15 Sealin

g

15DV DE Modify Clause 15 by replacing with the following:

The requirements for sealing in Clause 15 are optional.

The specified sealing of the relay case or the contact unit shall be verified.
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The applicable sealing test as indicated below shall be conducted to show compliance with the specified
relay technology category (see 5.10), following the applicable tests of Clause 14, dependent of the
termination technology.

For RT lll, the sealing test shall be made by immersion in a liquid at a temperature equal to the upper limit
of the operating temperature range of the relay (with a tolerance of —0 K/+5 K), in accordance with test Qc,
Method 2 of IEC 60068-2-17, unless otherwise prescribed by the manufacturer. Within this test procedure
immersion times shorter than 10 min may be specified.

Any deviation from the standard test condition shall be documented together with Clause 7 requirements.

For RT IV and RT V relays, an appropriate test of IEC 60068-2-17 shall be selected by the mantfacturer.
16 Heat and fire resistance

In order to| verify that the requirements regarding resistance of solid insulating materials to heat and fire
are met, the following tests shall be carried out by the relay manufacturer:

* Glow-wire test according to Annex K.

* Ball pressure test according to Annex L.
As an alterhative, the relay manufacturer may provide test reports for the materials.

Sealing arld potting materials are not considered unless”their total external surface exceefds an area
equivalentjto the largest face of the relay.

For specia| applications (e.g. for relays used in_telecom equipment) the needle flame test of Ajnex M may
be carried put in place of the glow-wire test. This shall be stated by the manufacturer.

NOTE For gome applications of relays (particulatly for household appliances, information and office equipment) the needle flame
test can be pgrformed as an option.

16PV D2 Modify Clause. 16 by replacing with the following:

See Annex DVC for insulating material requirements.
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Annex A
(normative)
Explanations regarding relays
A
®
GD B ! !
@ @
> 4 -
|
|
|
¢  —
|
—
L
@l @
!
Time
qu1537
Key
1 Rdlease condition 8 Voltage at make contact
2 Operate 9 Voltage at break contact

3 Operate condition

4 Release

5 Release condition

6 Coil voltage

7 Change in position of movable parts

10 Operate time

11 Release time

12 Bounce time
13 Open
14 Closed

Figure A.1

Diagram explaining terms related to monostable relays
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Key

1C
4C

1

1)
@@@@@Cg

su1541

ntact set
ntact point

2 Contact 3 Contact member
5 Fixing

Figure A.2
Example explaining terms’relating to contacts
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T
U(v)

!
N m //j
6]l [s]H
M
—t= —Te]
Ta(°C) —>

Operative ra

Key
U Caoil volts
Tn  Ambient

1 Rated co
voltage rang

2 Lower lin
EXAMPLH
3 Rated co

voltage rangg

4 Upper lin

EXAMPLH
5 Ratedco
6 Operativg

hge according to 5.3.1

ge
temperature

| voltage, or lower limit of the rated coil

b

it of the operative range of the coil voltage
80 % of 1 (for class 1)

| voltage, or upper limit of the rated coil

b

it of the operative range of the coil voltage
110 % of 3 (for class 1)
| voltage range

range of the coil voltage

Operative range according t0,5.3.2

7 Maximum,permissible ambient temperature for the rgted coil

voltage of.the rated coil voltage range

8 Release voltage, 25 % (DC coil) / 15% (AC coil) of 3

9 Lower limit U, of the operative range of the coil voltag

[

10 Upper limit U, of the operative range of the coil voltage (limiting

voltage)

11 Operative range of the coil voltage

12 Release voltage, =10 % (DC coil) / 15% (AC coil) of 9

Figure A.3

Explanations regarding the operative range of the coil voltage



https://ulnorm.com/api/?name=UL 61810-1 2020.pdf

SEPTEMBER 3, 2020 UL 61810-1-2015 ¢ UL 61810-1 63
T Class 1
u(v)
2
100% Urated g
80% =====q=====mmmmmmeemeeeeeeeeeeaa- -
() l\_‘ 3
Y
Timg ——>
su1543
Key

1 Energizgtion with rated coil voltage (or upper limit of rated

coil voltage

2 Remova

Explanation regarding the preconditioning and testing of the operate voltage accordin

ange) until thermal equilibrium is reached

of voltage

3 Immediately after the removal of the coil voltag
energization With 80 % of the rated coil voltage (or
rated coil’ voltage range)

Requirement: the relay shall operate

FigureA.4

(Class 1) and 9.2

b

ower limit of

g to 5.3.1
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u()
|
| 1
2
Uy -~ 1
—‘ 3
Timey—>
su1544
Key
1 Energization with the maximum value of the lower limit U; of 3 Immediately after the removal of the coil voltage], re-
the operativg range of the coil voltage until thermal equilibrium energization'with U,
is reached
2 Removallof voltage Requifement: the relay shall operate

Figure-Al5

Explanafion regarding the preconditioning and testing of the operate voltage according

and 9.2

o

N
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Annex B
(informative)

Inductive contact loads

Annex BDV D2 Modification to Annex B:

Annex B is normative.

In this annex provisions for the testing of relays with respect to making and breaking capacity and

electrical ¢
the manufd

Unless oth
Separate s

The sampl
and for Tak

It is up to
Table B.2

ndurance for inductive contact loads are specified. Other loads and tests may be
cturer.

brwise specified the testing is carried out at ambient temperature.

amples may be used for the different tests of Table B.1 to Table B.3.

e |ot shall be chosen in accordance with Table 5, test procedure B for Table B.1 an

pecified by

d Table B.2

le B.3 test procedure A only.

he discretion of the manufacturer to choose one or more of the tests described i
bnd Table B.3, respectively. However, when the tesf\according to Table B.1 is perfi

the test of |

The perfor

NOTE In the
60947-5-1.

For the ele
10 times m

The test ci
load carryi
core reactq
contact bg
breaking Ig

[able B.2 applies.

med test(s) are to be indicated in the test report.

following tables a classification of loads is given,\related to utilization categories (AC 15 and DC 13)

ctrical endurance test the duty factor shall be not more than 50% but not less than 1
aking current shall not overheat the test device.

rcuit shall be in accordance with C.1. In addition a resistor shall be in parallel to t
ng 3% (for AC and 1%, for DC) of the breaking current. The inductance shall be pro
rs or alternativelywith iron core reactors (with a maximum distortion factor of 5% fo|

ad (without the higher inrush load).

NOTE: Providions for measuring the contact bounce time can be found in IEC 61810-7.

Table B.1,
brmed, also

fefined in IEC

0% and the

ne breaking
vided by air
r AC). If the

uncing is less(than 3 ms it is permitted to carry out the electrical endurance only with the

BI1V.1 D2 Modify Annex B by adding the following:

BDVA

normal conditions (Table B.2). As a result of this test, there shall be no:

a) Electrical or mechanical breakdown of the device;
b) Undue burning or pitting of the contacts; or

c) Welding of the contacts

Test procedure B requires verification of the making and breaking capacity under

BDV.2 The representative load for the overload and making and breaking capacity tests

sh

all be one of the following types:

a) An electromagnetic load in accordance with the applicable load type
Table B.2; or

values per
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b) An electromagnetic load based on the manufacturer’s declared values for
operational current, le and operational voltage, Ue. Unless otherwise known, the ac
making current is to be ten times the steady state current.

BDV.3 In lieu of the electromagnetic loads described in BDV.2, an air-core inductive load
may be used to produce the making and breaking currents in Table B.2, provided the
duration of the making current shall be at least two cycles at 50 or 60 hertz.

BDV.4 An air-core inductive load may be connected in parallel with a resistor if the
resistor (Rgy) power consumption is approximately 3 percent of the total power
consumption calculated in accordance with the following formula:

Ry, =333(1/PF-PFYE/I

In Wwhich:
PF is the power factor;
E is the closed-circuit phase voltage; and

l is the phase current.

Table B.1
Verification of the making and breaking .capacity (abnormal conditions)
Classifica- Making Breaking Number of cycles and frequency
tion
/8 U/U, cos @ Wl U/U, cos ¢ Number of Frequency in | [Duration of
cycles cycles per | ehergization s
minute
AC 10 1.1 0,3 10 1.1 0,3 10 6 0,04
inductive
load
(contactor
coil,
solenoid
valve)
Total number of cycles 10
Wl U, Toes g U/U, To.05 Number of | Frequencyin | [Duration of
cycles cycles per bnergization
minute
DC 11 1,1 6 x P? 1,1 1,1 6 x P2 10 6 Toos
inductive
load
(contactor
coil,
solenoid
valve)
Total number of cycles 10
Is Rated operating current I} Switching current
U, Rated operating voltage u Switching voltage
P=Ux I, Steady-state power in W To.o5 Time to reach 95 % of the
steady-state current in ms
@The value "6 x P" is derived from an empirical relation appropriate for most of the d.c. inductive loads up to P =50 W, where 6 x P
=300 ms. Loads with a rated power above 50 W comprise small loads in parallel. Therefore, 300 ms is an upper limit independent
of the power value.
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N : Table B.2 : -
Verification of the making and breaking capacity (normal conditions)
Classifica- Making Breaking Number of cycles and frequency
tion
/8 U/U, cos @ /8 U/, cos @ Number of Frequency in Duration of
cycles cycles per | energization s
minute
AC 10 c 0,3 1 c 0,3 50 6 0,05
'”‘fé‘gfj"’e 10 1 03 1 1 03 10 > 60° 0,05
(contactor 10 1 0,3 1 1 0,3 990 60 0,05
coil,
solenoid 10 1 0.3 1 1 03 5000 6 0,05
valve)
Total number of cycles 6 050
[/ U/U, To.o5 [/ U, To.0s Number of Frequeney in Duration of
cycles cycles per energization
minute
DC 1 c 6x P2 1 c 6 x P2 50 6 To.0s
inductve 1 1 1 6% P° 1 1 6x P° 10 >60° Toss
(contactor 1 1 6 x P? 1 1 6 x P2 990 60 To.05
coil,
solenoid 1 1 6x P2 1 1 6 x P2 5-000 6 Toos
valve)
Total number of cycles 6 050
IR Rated operating current 1 Switching purrent
U, Rated operating voltage U Switching yoltage
P=UgxI Steady-state power in W Toes Time to reach P5 % of the
steady-state cyrrentin ms
@The value 'B x P" is derived from an empirical relation appropriate for most of the d.c. inductive loads up to P =50 W)|where 6 x P

=300 ms. Ldads with a rated power above 50 W comprise §mall loads in parallel. Therefore, 300 ms is an upper limit independent
of the power|value.
b With maxinjum permissible frequency (ensuring reliable making and breaking of the contacts).
¢ The test is garried out at a voltage of U, x 1,1, with the test current /, adjusted at U,.
. Table B.3
Electrical endurance test
Current Classification Making Breaking

AC inductivedoad / u cos ¢ / u cos @
(contactor coil,
solenoid 107, Ue 0,7 e Ue 0,4°
valve)

DCP inductive-load / U Toos L U Toos
(contactor coil, ' ’
solenoid le U, 6 x P° le U, 6 x P°
valve)

Is Rated operating current 1 Switching current
U, Rated operating voltage u Switching voltage
P=UsxI Steady-state power in W To.o5 Time to reach 95 % of the steady-state current

inms

@ The power factors indicated are conventional values and appear only in test circuits in which electrical characteristics of coils are
simulated. Reference is made to the fact that for circuits with a power factor of 0,4 shunt resistors are used to simulate the damping

effect due to

eddy current losses.

b For d.c. inductive loads provided with a switching device to operate an economy resistor, the rated operating current shall be

equal to at least the highest making current.

®The value "6 x P" is derived from an empirical relation appropriate for most of the d.c. inductive loads up to P =50 W, where 6 x P
=300 ms. Loads with a rated power above 50 W comprise small loads in parallel. Therefore, 300 ms is an upper limit independent

of the power

value.
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Contact rating designations arTgbelguBi\'lglency to utilization categories
Designation® | Utilization | Conventional | Rated operational current /. (A) at rated operational VA rating®
category |enclosed voltage U,
thermal
current ke
A VA
Alternate current 120V 240V 380V 480V 500 V 600 V M B
A150 AC-15 10 6 - - - - - 7 200 720
A300 AC-15 10 6 3 - - - - 7 200 720
AB00 AC-15 10 6 3 1,9 1,5 1,4 1,2 7200 720
B150 AC-15 5 3 - - - - - 3604 360
B300 AC-15 5 3 1,5 - - - - 31604 360
B600 AC-15 5 3 1,5 0,95 0,75 0,72 0,6 3 60d 360
C150 AC-15 2,5 1,5 - - - - = 1804 180
C300 AC-15 2,5 1,5 0,75 - - - = 180( 180
C600 AC-15 25 1,5 0,75 0,47 0,375 0,35 0,3 1804 180
D150 AC-14 1,0 0,6 - - - - - 432 72
D300 AC-14 1,0 0,6 0,3 - - - - 432 72
E150 AC-14 0,5 0,3 - - - - - 216 36
Direct purrent 125V 250V 400 V 500V 600V
N150 DC-13 10 2,2 - - - - 275 275
N300 DC-13 10 2,2 1,1 - - - 275 275
N600 DC-13 10 2,2 1,1 0,63 0,55 0,4 275 275
P150 DC-13 5 1,1 - - - - 138 138
P300 DC-13 5 1,1 0,55 - - - 138 138
P600 DC-13 5 1,1 0,55 0,31 0,27 0,2 138 138
Q150 DC-13 25 0,55 - - - - 69 69
Q300 DC-13 25 0,565 0,27 - - - 69 69
Q600 DC-13 25 0,55 0,27 0,15 0,13 0,1 69 69
R150 DC-13 1,0 0,22 - - - - 28 28
R300 DC-13 1,0 0,22 0,1 - - - 28 28
M|= make
B|= break

a The letter|stands for theyconventional enclosed thermal current and identifies (a.c. or d.c.): for example B means 5 A a.c. The

rated insulatipn voltage-t}is at least equal to the number after the letter.

b The rated|operational current /, (A), the rated operational voltage U, (V) and the break apparent power B (V.A) are ¢orrelated by

the formula B|= Uy x ;.
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Annex C
(normative)

Test set-up

Annex CDV D2 Modification to Annex C:

Annex C is normative.

C.1 Test

circuit

A generaliz

NOTE The
conditions sp!

The charag

The test ¢
operation,

The declarn
currentin t

ed test circuit is given in Figure C.1 and a functional block diagram in Figure C.2.

isolating switch, the load selection switch and the contact under test shall be sequenced, approprig
beified.

teristics indicated in Table C.1 and Table C.2 apply, unless otherwise specified.

onditions given in Clause apply. All relevant details (e. g. mimber of cycles, fi
Huration of energization) have to be specified by the manufacturer.

ed value of the current shall be expressed in terms‘ofi the steady state (r.m.s. if a.
ne contact circuit.

Isolating switch Contaet under test

Load selection switch

Break/or
cyclic tests

Make tests

Power source
(s Rs)

su1538

te to the test

equency of

c.) value of

Contact catg¢gories 0 and\1 Contact category 2
Z;<0,02 Z)|g (a.cv) Z;<0,052Zy5(a.c.)
Rs <0,02 RT’B (d.¢) Rs<0,05 Ry (d.c.)

For standard load values and tolerances for L/R and cos ¢: see Table C.2.

Load selecti

Load selecti

on switch, position 1: Make test when different load (inrush current) is used.

on switch, position 2: Make and break (or cyclic) tests with same load.

Isolating switch: Used to connect/disconnect the load circuit, independent of the contact under test.

Formula for

Rp: Rp=33,3x (1/cos ¢ -cos @)xU /I,

Figure C.1

Standard test circuit
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Measuring and

indicating device [*

e

for

Power source

coil energization

Switching (coil

control) device

Contact(s)
under test

Power source

Contact load(s) [

for
contact load(s)

4

Control device

su1539
NOTE The r¢lays under test include any suppression and/or indicating device.
Figure C.2
Functional block diagram
o Table C.1
Characteristics of power sources for contact loads
Charadteristic Standard values — Contact load Tolerances Ngtes
Power supply categories (see
Clause C.4)
Voltage Prefetred and other CC0andCC1 2% Voltage acfoss the
specified values cC 2 +509 load includjng the
=2 closed confact
Current Prefe_r_red and other CC0andCC1 5%
specified values CC2 Minimum: rated test Transient durrents as
current required fof the test
shall be properly
provided
Frequency Standard rated values | CCO0...CC2 2% See Table 1
Waveform Sinusoidal CCo0..CC2 Maximum distortion See Table 1
factor: 5 %
Alternating componentin | 0 CC0..CC2 Maximum: 6 % See Table 1
d.c. (ripple)
Direct componentin a.c. 0 CC0..CC2 Maximum 2 % of peak | See Table 1
value
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Table C.2 o
Standard contact load characteristics
Load Standard values Contact load Tolerances Notes
characteristics categories (see
Clause C.4)
DC supply AC supply
CC 0 load L/R<107"s cos ¢ = 0,95 CCO0...CC2 Lis the
(30 mV /<10 mA) unavoidable
— — inherent circuit
Resistive load L/R<107"s CCO0andCC1 inductance
L/R<10%s CC2
cos ¢ >0,95 CCO0.CC2
Inductive logd L/R=0,005s CC0andCC1 +15%
L/R=0,040s CC2
cos =04 CCo0..CC2 +0,1
NQTE For inductive loads, values other than the standard values may be used if declared by(thé manufacturer. However,

the

tolerances should be as indicated in this table.

C.2 Des(
C.21 Po

The power
for stabiliz
example, f

The sourc
conditions.

The sourcs

C.2.2 Switching (coil control) device

This is cir
connection
bistable re

This devic
tolerances

C.23 Po

wer source for coil energization

ation within given voltage limits and given impedances including safety arrang

ription and requirements

source for the energization of the relay coil(s) comprises the power supply including provisions

ISES.

b shall deliver the rated values of the cail. voltage with a tolerance of + 5 % for s
The input voltage envelope shall be rectangular.

and, when necessary, its polarity.shall be able to be controlled externally.

uitry to effect the various switching actions required during a cycle of testing, in
s to the relays under'test and having the ability to change the polarity of the cor
ays.

b shall be-capable of handling the rated values of the coil voltage without affecting

wer. source for contact loads

ements, for

teady-state

cluding the
nections to

the stated

The power source supplying the load circuit (s) comprises the power supply including provisions for
stabilization within given voltage and impedance limits including safety arrangements, for example fuses.

The requirements for source impedance and resistance are given in Figure C.1. The tolerance of the
power supply shall be in accordance with Table C.1.

C.24 Co

ntrol device

This equipment generates the commands to run a specified test sequence controlling synchronization and

the flow of

orders (e.g. starts, measurements, stops).
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C.2.5 Measuring and indicating device

This device facilitates detection of the making and breaking of the relay contacts over every cycle,
compared with the waveform generated by the control device. Any failure to perform the intended function
shall be indicated and recorded. This device shall not have any significant influence on the outcome of the
test.

C.3 Test schematic

Test schematics shall be selected from those shown in Table 16, unless otherwise specified.

C.4 Contgctioadcategories(CC)

For the purpose of selecting details for test circuits (see Table C.1 and Table C.2) the manufagturer shall
declare the|appropriate contact load category(ies) for the contact under test.

Contact load category 0 (CC 0)

A load chafacterized by a maximum switching voltage of 30 mV and a maximum switching cdrrent of 10
mA.

Contact load category 1 (CC 1)

A low load yithout contact arcing.

NOTE Arcing with a duration of up to 1 ms is disregarded.
Contact load category 2 (CC 2)

A high load|where contact arcing can occur.
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Arcing limiting curve

CC2

CC 1
CCO

y

su1550
Figure C.3
Contact load.categories

C.5 Spegial loads

Recommended test circuits for special applications are given in Annex D.
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Annex D
(informative)

Special loads
Annex DDV D2 Modification to Annex D:

Annex D is normative.

D.1 Dedicated device application tests and test sequences

For relays intended or dedicated device applications, the overload and endurance tests shall/be|conducted
in accordar|ce with the test parameters defined in Table D.1, Table D.2 and Table D.5.

Table D.1
Overload test values
IntendFd device application Current A Power factor

Across-the-line AC motor starting, single | 6 times device full-load current @ 0,40-0,50
phase

Across-the-line DC motor starting 10 times device full-load current ® DC®
DC General ise 1,5 times device rated value DC°
AC General §ise 1,5 times device rated value 0,75-0,80
DC Resistanfge 1,5 times device rated value DC*
AC Resistange 1,5 times device ratédwalue 1,0

AC Resistange air heating 1,5 times devicerated value 1,0

DC Resistanfe air heating 1,5 times device rated value DCe®
AC Incandescent lamps (Tungsten) 1,5 timés'device rated value 0,75-0,80
DC Incandej:;ent lamps (Tungsten) dc 1,5 times device rated value DC

AC Electrical Discharge lamps (Ballast) 3,0'times device rated value 0,40-0,50

@ See Table i.S for AC full load currents.
b See Table [D.4 for DC full load currents.

¢ Load is a ngninductive resistiveTload.

contacts it |s permitted to test both contact sides separately), under the same test conditions|and at the

Following tIe overload-test, the endurance test shall be performed on the same samples (for change over
rated switching current as stated by the manufacturer or in accordance to Table D.2.

The overload test shall consist of 50 Cycles switching load conditions representing maximum interrupting
values of voltage, current, and power. During the overload test, there shall be no electrical or mechanical
breakdown of the equipment, no undue burning or pitting of the contacts and no welding of the contacts.
The fuse specified below shall not open.

The sample shall be connected to the rated load using the same size conductors from the heating test,
alternate single mounting path. The enclosure or wire mesh shall be connected through a 30 A, non-time
delay fuse connected to the portion of the test circuit considered least likely to strike ground.

The cycle time shall be 1 s on and 9 s off. If it can be determined that for a duration less than one second,
the device conducts the test current without interrupting the circuit or being adversely affected by heat and
the device contacts are properly sealed before the break is initiated as confirmed by oscilloscopic or
oscillographic measurements, the on time may be reduced to that duration. The closed test circuit voltage
is to be 100 to 110 percent of the overload test voltage specified in Table D.1.
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A control n
controlled b

9 For a mag
shall be ma
the actual a

hLoadisarn

"Devices ra
shall be end|
electronic b

® The cycle {imes are to be shown or as described:in the overload test.

ay be operated faster than 1 cycle.per minute if synthetic loads are used or if a sufficient number of banks

npere value (such as TV-5 or TV-3).
oninductive resistive load.

llast(s) they are intended to control and marked as noted in this standard.

a commutator are employed se-that each bank will cool for at least 59 s between successive applications.

Table D.2
Endurance test values
Intended device Test current A Power factor Number of cycles Test cycle time

application on off
Across-the-line AC | Twice full-load 0,40-0,50 1000 ° 12 12
motor starting current ?
Across-the-line DC | Twice full-load DCh 1000 ° 12 12
motor starting current®
DC General use Rated current DCh 6 000 1¢ 9°
AC General use Rated current 0,75-0,80¢ 6 000 1°¢ 9¢
DC Resistanice Ratedcurrent D © 000 f 9°¢
AC Resistarjce Rated current 1,0 6 000 1° 9°
DC Resistanice air | Rated current DC" 100 000 1° 9°
heating '
AC Resistarjce air | Rated current 1,0 100 000 1° 9°
heating '
AC Incandefcent | Rated current 1,0 60009 1 59f
lamps (Tungsten)
DC Incandepcent | Rated current DC 60009 1f 59f
lamps (Tungsten)
AC Electricql Twice rated current 0,40-0,50 6 000 1 9
discharge Igmps
(Standard bgllast)
AC Electricq| ' ' 6,000 1 9
discharge Igmps
(Electronic Rallast)
@ See Table P.3 for AC full load currents.
b See Table D.4 for DC full load currents.
¢ These dev|ces are to be subjected to at least 6 000 mechanical cycles at any convenient rate.
9 If the devide is marked “resistance only”, the test may be conducted using a noninductive resistance load. This “resigtance only”
rating is diff¢rent than a resistance heating rating ora.resistance air heating rating.

of lamps

hetic relay intended to turn\a.television receiver on and off, the number of test cycles is to be 25 000, and the relay
ked "TV-X," where "T¥"signifies the television and "X" is the steady-state current rating of the relay to be feplaced by

led 120 V AC and 277 V AC, intended to control electronic fluorescent ballast loads up to 16 A of steady state current
urance tested using the load in accordance with the text. Alternately, they may be tested on the specific nodel

Table D.3
Horsepower-rated equipment full-load currents (AC)

Horse power 110-120 200 Volts 208 Volts 220 - 240 380-415 440 - 480 550 — 600
Volts Volts® Volts Volts Volts
1/10 3 - - 1,5 1,0 - -
1/8 3,8 - - 1,9 1,2 - -
1/6 4.4 2,5 2,4 2,2 1,4 - -
1/4 5,8 3,3 3,2 2,9 1,8 - -
1/3 7,2 4.1 4 3,6 2,3 - -
1/2 9,8 5,6 54 4,9 3,2 2,5 2,0

Table D.3 Continued on Next Page
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Table D.3 Continued

Horse power 110-120 200 Volts 208 Volts 220 - 240 380 -415 440 - 480 550 - 600
Volts Volts® Volts Volts Volts
3/4 13,8 7,9 7,6 6,9 4,5 3,5 2,8
1 16 9,2 8,8 8 5,1 4,0 3,2
11/2 20 11,5 1 10 - - -
2 24 13,8 13,2 12 - - -
@ To obtain full-load currents for 265 V and 277 V motors, decrease corresponding 220 V — 240 V ratings by 13% and 17%,
respectively.
Table D.4
Horsepower-rated equipment currents (DC)
Horsepower 90 Volts 110 — 120 Volts 180 Volts 220 - 240 Volts 550 4 600 Volts
1/10 - 2 - 1 -
1/8 - 2,2 - 1.1 -
1/6 - 2,4 - 1.2 -
1/4 4 3,1 2 1,6 -
1/3 5,2 4,1 2,6 2 -
1/2 6,8 54 3,4 2,7 -
3/4 9,6 7,6 448 3,8 1,6
1 12,2 9,5 8,1 4,7 2,0
11/2 - 13,2 8,3 6,6 -
2 - 17 10,8 8,5 -
Table D.5
Overload.and endurance test voltages
Voltage rating of relay®V
110 -120 220 - 240 254 — 277 380 - 415 440 - 480 560|— 600
Test Voltage 120 240 277 415 480 600
2 If the rating|does not fall within.any.of the indicated voltage ranges, it is to be tested at its rated voltage.
To obtain the reactivé/power factor specified in D.1 and D.2 the inductance shall be provided |py air core
reactors or [alternatively with iron core reactors (with a maximum distortion factor of 5% for AC). Reactors
may be connectédin parallel. No reactor is to be connected in parallel with a resistor.
Exception: Amair-core reactor im any phase may be connected i paratiet witha resistor (RSH) if the

resistor power consumption is approximately 1 % of the total power consumption in that phase calculated

in accordance with the following formula:

where:

RSH = [100(1/ PF — PF)U/I,

PF is the power factor;

U is the closed-circuit phase voltage; and

I, is the phase current.
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The closed test circuit voltage is to be 100% to 110% of the overload test voltage specified in Table D.5.

A device having two or more poles is to be tested with opposite polarity between two adjacent poles,
unless the device is marked “same polarity” or equivalent.

During tests on multipole devices for use in opposite-polarity applications, all unused poles are to be
connected electrically to the enclosure. Following the overload test, the endurance test shall be performed
on the same samples (for change over contacts it is permitted to test both contact sides separately), under
the same test conditions and at the rated switching current as stated by the manufacturer or in accordance
with Table D.2.

During therenrdurance-testthere-shallbe-no-electrical-ormechanical-breakdown-of the-device, welding,

undue bur
test, the dg

The condit
described

The equiptnent is to close and open a test circuit having the applicable currfent'and power fact

in Table D.
The closed

If tungsten

of 500 W lamps, or of larger lamps if agreeable to those concerned; except that one or two lar

than the 5(

The circuit
the circuit i

A synthetic
lamp load

A synthetig
connected
under test.
parallel wit

A relay wit
D.7 shall b

that operafes withinrthe parameters defined by Table D.6 or Table D.7.

hing or pitting of the contacts. The fuse specified for the overload test shall not gpe
vice shall comply with the requirements of the dielectric strength test in Clause~10:

ons for the endurance test shall be the same as the conditions for the overload tes
n this section.

P. The number of test cycles, and the test cycle times are to be as specified in Table
circuit test voltage is to be 100% to 110% of the endurance test voltage specified in

filament lamps are used as the load, the load is tobe'made up of the smallest poss

0 W size may be used if necessary to make up:the required load.

is to be such that the peak value of the inrush current will be reached in 1/240 of a s
5 closed.

bn the test circuit in question,and the inrush current is at least ten times the normal g

load used in place of tungsten-filament lamps may consist of noninductive resistor
and controlled so that a portion of the resistance is shunted during the closing o
A synthetic load myay also consist of a noninductive resistor or resistors that are ¢
h a capacitor.

n a rated eurrent (steady state current) and rated voltage in accordance with Table [

n. After the

t except as

or specified
D.2.

Table D.5.

ble number
nps smaller

econd after

load may be used in place of tungsten-filament lamps if it is equivalent to a tungsten-filament

urrent.

5 if they are
the switch
bnnected in

D.6 or Table

e testedas follows to determine if the relay is compatible with an electronic fluores

Exception:

cent ballast

If fneﬁng s conducted ueing a cpnnifin electronic hnllnef, the ballast manufacturer’

5 name and

model number shall be identified in the enclosed instructions.

Table D.6
Bulk energy capacitances

System (VAC) Bulk energy capacitance: yF per Ampere of steady state
current
120 175
277 125

The test circuit, as shown in Figure D.1 shall provide the inrush characteristics meeting or exceeding those
characteristics defined in Table D.7 in parallel with an AC resistive load based on the steady state current
rating of the relay.
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The series coil values shall be adjusted based on the input line characteristics of the test laboratory to
achieve the peak currents listed in Table D.7. The series coil shall be sized such that it does not saturate
during testing and shall be able to handle the resulting power dissipation with less than 10°C temperature
rise. Peak current and pulse width are illustrated in Figure D.2.

The circuit shall provide a method to discharge the capacitor bank in between test cycles without
influencing the performance of the device under test. This is accomplished by S2 and R2 in Figure D.1. S2
should be switched alternately with S1 and R2 should be sized to allow for complete discharge of C during
the period that S1 is open.

Relays rated 20 A for use on 20 A branch circuits shall be tested with a 16 A load representing 80 % of the

branch circt;it rating. Since all other devices can be installed on 20 A branch circuits. they shall be tested
with full rated load.

Table D.7
Peak current requirements

Steady stafe Peak current Pulse width 1%t (A% s) 120 Peak current Pllse width 1%t|(A% s) 277
current (A) (A),120VAC | 120 VAC(ms) VAC (A), 277 VAC  |(7277 VAC (ms) VAC
(See Note 2) (See Note 1) (See Note 2) (See Note 1)
0,5 75 0,34 11 77 0,07 11
1 107 0,48 24 134 0,71 27
2 144 0,70 41 205 0,85 76
3 166 0,89 51 258 0,98 111
5 192 1,20 74 320 1,20 205
8 221 1,25 98 370 1,25 274
10 230 1,50 106 430 1,50 370
12 235 1,80 110 440 1,80 387
15 239 2,00 114 458 2,00 420
16 242 2,10 117 480 2,10 461

2 ms.

NOTE 1 Thelvalues used to calculate 1%t are the peak current shown in Table D.7 and a pulse duration of 2 ms (t).

NOTE 2 Pulde widths shown in the Table D7 wilt provide adequate performance with electronic ballasts having pulse Widths up to
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Reference
AC

S1
L

R1
D1 to D4
C

S2
R2

Figure D.1
Typical test circuit diagram

a2 1

| .

L J D1 D2

T S2

AlC R1 . — o
Iz 3

[} ~ C T~ R2

S5303 ®

Description

Test voltage is either 277 VAC or 120 VAC

Device under test

Series Inductor, its value of inductance (L) and resistance (R) ate selected. When combined W
line source impedance it provides the specified Reference, Waveforms

AC synthetic load resistor, value to provide desired continuous current. (e.g., 5A, 8A, 16A)
Bridge rectifier

Capacitor load bank, design value to provide 125WF for each continuous amp of load current 4
voltage of 277 VAC, and 175 uF for each continuous amp of load current at a test voltage of 13

Capacitor discharge switch

Bleeder resistor, value to provide apprfopriate capacitor load bank discharge rate

th the AC

t a test
0 VAC.
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Figure D.2
Waveform per synthetic measurement of pulse width and peak current

I I
la— Pulse Width —»
Peak Current
(Ipk)
a
m
P
|
i
t
u
d
e
10% of Ipk
I I
S5304 Time (milliseconds)

D.2 Specijal loads for telecom and signal relays

For relays intended to be used in telecom and signalling applications, a cable load test may be|applicable
when specified by the manufacturer.

The load cifcuit should be in accordance with Figure D.3.

Test details|(in particular the cable characteristics) shall be as specified by the manufacturer.

0 Test point

gl

lsolating-switeh
I

Ry
3/ 1
— Cable
———--0

Contact
@ U under test

su1551
Figure D.3

Circuit for cable load
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D.3 Special loads with inrush current

For relays intended to be used in applications with inrush currents, a respective test may be applicable
when specified by the manufacturer.

The load circuit should be in accordance with Figure D.4, Figure D.6 or Figure D.7 as appropriate, unless
otherwise specified. However, the manufacturer is permitted to specify and declare a time constant other
than 2,5 ms (standard value for tungsten filament lamps) for the cases described in Figure D.4 and Figure
D.6. The time periods for the open and closed contact should be no less than 4 times the time constant C
x Ry and C x Ry, respectively.

Special contact ratings for inrush current loads established by tests in accordance with Figure D.4 and
Figure D.6|are described in the following format:

Steady state current / Peak inrush current / Voltage / Time constant
The steady state current represents the rated current for special inrush loads.
See Figurd D.5 with an example for the testing of relays rated 10/100 A/250V~/2,5 ms.

In case of [contact ratings established in accordance with Figure D.7for inrush current loads ith power-
factor corrgction the following is used:

Steady state current / Voltage / Current limiting-tesistance (R,) / Capacitance(Cr)

The valueq of the current limiting resistance and the capacitance need to be indicated only when deviating
from the vglues indicated in Figure D.7.



https://ulnorm.com/api/?name=UL 61810-1 2020.pdf

82 UL 61810-1-2015 ¢+ UL 61810-1 SEPTEMBER 3, 2020

S CuT

suib52
Componentg
Ry=U/I where U is the rated voltage and / is the steady state curnent of tHe load;
R,=R;x1414/(X-1) where X is the ratio between the peak inrush current'and the stegdy state
current;
R3 = (800/X)|x R,
Cx R,=2500 ps standard value for lamp load, other valueS-are permitted
D rectifier-bridge
S isolating switch
CUT contact under test

The circuit elements and the source impedance are chosen so as to ensure a 10 %'accuracy of the peak inrush current, and the
steady state purrent.

Figure D.4

Test circtiit for inrush current loads (e.g. capacitive loads and simulated tungsten filament lamp
loads) ='AC circuits
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50 4

I A

__—— Peakinrush current

Steady state current (rm.s.)

il i e Yl i i

IVl \/ \/_ i;'\/mo\/ N/ "N/ "\/ "\ /20

-10

su1553

Values calcu
R=25Q
R,=3,930Q
R;=2000Q
C=636 uF

0

0_

hted from Figure D.4

Figure D.5

xample for a tungsten filament lamp test for relays rated 10/100 A/250 V~/2,5 ms

t ms
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S CUT Ry
—o—
U R4 R3 cC —/—
su1554

Componentg
Ry=U/I where U is the rated voltage and / is the steady state current;
Ry=Ry/(X+41) where X is the ratio between the peak inrush currentand the steady stgte current;
R3 = (BOO/X) X R1
CxR,=2500 ps standard value for lamp load, other values are/permitted
CUT contact under test
S isolating switch
The circuit elements and the source impedance are chosen so as to ensure a~1Q_% accuracy of the peak inrush current, and the

steady state

Test circu

current.

Figure D.6

jt for inrush current loads (e.g. capacitive loads and simulated lamp loads) - D

C circuits
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Componen

CuT
S

Cr

Lrand Rr a

R, (includin

The source
— a prosp
—an accu
—an accu

—an accu

Test cil

S CuT

Lg

su1555

ts

contact under test

icalat HPN N
ISOatig-SwWer

=70 yF £ 10 % (/<6 A), where [ is the steady state current,
=140 yF £ 10 % (6 A < /<20 A), where | is the steady state current unless otherwise
and declared by the manufacturer

justed to have / = steady state current and 0,9 (lagging) power factor

wire resistance) = 0,25 Q unless otherwise specified and declared by the manufacturer

mpedance and the circuit elements are chosen so as to ensure
bctive short-circuit current of the supply of 3 kA to 4 kA;

Facy of + 5 % of the rated voltage U;

facy of the steady state current / of 0,5 %;

Facy of the power factor of + 0,05.

Figure D.7

cuit for inrush current loads (e.g. simulated fluorescent lamp loads) with powg
correction

specified

r-factor
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Annex E
(normative)

Heating test arrangement

su1556
Key
1,2 Contactterminals T, b Coitterminats S—vounting distarnce
T; Thermocouples The test point for measuring the ambient temperature shall be in that horizontal plane

defined by the axis of the centre relay. The distance from the coil side of the relay
shall be (50 £ 5) mm.

Figure E.1

Test arrangement
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The test shall be made as indicated in Figure E.1 with the terminals pointing downward and on an
insulating plate. The connections between any adjacent relays shall be made with bare rigid conductors
that are as short as possible.

In particular cases, the manufacturer may submit the relays mounted on pc board as in actual use. All
relevant details of the test arrangement (e.g. material and thickness of the pc board, width and thickness
of the conductors on the board, plating or coating (if applicable), length and cross-sectional area of
external conductors) are to be indicated in the test report.

NOTE Soldering is carried out with adequate tools and care.
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Annex F
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Measurement of clearances and creepage distances

The width X specified in Examples 1 to 11 apply to all examples as a function of the pollution degree as

follows:
Pollution degree Width X
1 20,25 mm
_AI ,J T
21,5 mm
If the assogiated clearance is less than 3 mm, the minimum width X may be redueed to one-third of this
clearance.

The methogls of measuring creepage distances and clearances are indicated in the following H
b cases do not differentiate between gaps and grooves or hetween types of insulatio

to 11. Thes

The following assumptions are made:

— any reces
and being (1

— where th
distance is

— creepage
relation to 6

e distance across a groove is equal to*“or larger than the specified width X, the
Mmeasured along the contours of the groove (see Example 2);

s is assumed to be bridged with an insulating link:having a length equal to the specif]
laced in the most unfavourable position (see Example 3);

distances and clearances measured between parts which can assume different
ach other, are measured when these parts are in their most unfavourable position.

xamples 1

.

ed width X

creepage

ositions in
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Figure F.1

Example 1

Condition: Path under consideration includes a parallel- or converging-sided ‘groove of any depth with a width less than["X" mm.
Rule: Creepape distance and clearance are measured directly across the groove as shown.

> Xomm

su1558

Figure F.2
Example 2

Condition: Path under consideration includes a parallel-sided groove of any depth and with a width equal to or more than "X" mm.
Rule: Clearance is the "line-of-sight" distance. Creepage path follows the contour of the groove.
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=X mm

—_— |-

su1559

Figure F.3
Example 3

Condition: Path under consideration includes a V-shaped groove with a width greater than "X" mm.

Rule: Clearange is the "line-of-sight" distance. Creepage path follows the contour of the groove but "short-circuits" the |bottom of the
groove by an X" mm link.

Creepage distance

——————— Clearance

R 0 o S S0
B ettt et ettty
S S S S

su1561

Figure F.4
Example 4

Condition: Path under consideration includes a rib.
Rule: Clearance is the shortest direct air path over the top of the rib. Creepage path follows the contour of the rib.
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<X mm <X mm
[, S gy oy g o i ——— . G @i — y—"_ —
DSOS S PRICOCK KR ICOC KKK
SR HKLIHKKA ALK
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D20 20502052
Example 5a Example 5b
su1562a
Figure F.5

Condition: Pdth under consideration includes an uncemented/cemented (5a/5b) joint-with grooves less than “X” mm

side.

Rule Ex. 5a:
Rule Ex. 5b:

Clearance

Example 5a and 5b

Creepage and clearance path is the “line-of-sight” distance shown.

I ¢.g.boriding

Clearance is the shortest direct air path over the top of the joint:\Creepage path follows the contour of the |

Creepage distd

wide on each

pint.

nce
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X mm min. X mm min. X mm min. X mm min.

Example 6a Example 6b

su1563

Figure F.6
Example 6a and 6b

Condition: Path under consideration includes an uncemented/cemented (6a/6b) joint withhngrooves equal to or more thar} “X” mm wide
on each side.

Rule Ex. 6a: Jlearance is the “line-of-sight” distance. Creepage path follows thecontour of the grooves.

Rule Ex. 6b: Glearance is the shortest direct air path over the top of the joint.\Creepage path follows the contour of thg¢ grooves and
the joint.

S R — Clearance I <.g:bonding

Creepage distance

X mm min. <X mm X mm min. <Xmm

Example 7a Example 7b
su1565

Figure F.7
Example 7a and 7b

Condition: Path under consideration includes an uncemented/cemented (7a/7b) joint with a groove less than “X” mm wide on one
side and a groove equal to or more than “X” mm width on the other side.

Rule: Clearance and creepage paths are as shown.

Condition: Path under consideration includes an uncemented joint with a groove on one side less than "X" mm wide and the groove
on the other side equal to or more than "X" mm wide.

Rule: Clearance and creepage paths are as shown.
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Example 8a Example 8b

Condition: P3g

Rule Ex. 8a:
less than creg

Rule Ex. 8b:

Figure F.8
Example 8a and 8b

th under consideration includes an uncemented/cemented barrier as shown.

Clearance is the shortest direct air path over the top of the barrier. Cfeepage distance through an uncemg

page distance over a barrier.

Clearance is the shortest direct air path over the top of the barrier, Creepage distance follows the contour

————— Clearance I .9 bonding

2X mm

—_— |

Creepage distd

nted barrier is

bf the barrier.

Gap between

S~

su1567
Figure F.9
Example 9

head of screw and wall of recess wide enough to be taken into account.
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Gap between
Measurement

7y g P e
O LIRS
ettt Tttty
fofelatotetotolatotatototeteds
S K KK
botatatatatelatetelattatelotets
S B,
aoletitetetetatotetotetoteds
SRS
- e
8
%
!
o
o
i

O
B
i
Setetatyty!
5
5

.
105!
iyt
s
tete!

o
]

%
oo
et

SO
2
!

<
2
byts

25

%
it

et

3

<
25
e

4
s
R,
S
tatdatatey!

it
Sitetes
olelst

)
OSCC
by

e
2
5o

&

58
SR
SEatasTeet
bteteletytyt

NGNS
sheteiitety
s
K

25
Soteletate!

Satarens
S,
"
S
o
o4l

2%
o

i
bty
RIS

Sttt
o
K
Sttt

et

35

00‘::
S
datoteteses

¥y

e
K
v
<

o

I
asiatetn
Sttt
R

20

o
3%
s

su1568
Figure F.10
Example 10

head of screw and wall of recess too narrow to be taken into actount.
of creepage distance is from screw to wall when the distanceis'equal to "X" mm.

- =— =— — — — = C(learance

Creepage distance
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Figure F.11

Example 11

Creepage distance

Clearance

su1569

Key

C floating prt

Clearance is the distance d; + d,

Creepage disfance is also d; + d,
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(normative)

Relation between rated impulse voltage, nominal voltage and overvoltage category
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Table G.1

Correspondence between the nominal voltage of the supply system and the equipment rated
impulse withstand voltage, in case of overvoltage protection by surge-arresters according to IEC
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2 In accordance with IEC 60038.

Remark:  The descriptions of overvoltage categories below are for information. The actual overvoltage category to be considered
has to be taken from the product standard defining the application of the relay.

Overvoltage category I:  Applies to equipment intended for connection to fixed installations of buildings, but where measures have
been taken (either in the fixed installation or in the equipment) to limit transient overvoltages to the level indicated.

Overvoltage category II:  Applies to equipment intended for connection to fixed installations of buildings.

Overvoltage category Ill:  Applies to equipment in fixed installations, and for cases where a higher degree of availability of the
equipment is expected.

Overvoltage category IV:  Applies to equipment intended for use at or near the origin of the installation, from the main distributor
towards the supply mains.
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Pollution degrees

For the immediate external environment of the relay, the following three pollution degrees are defined for
the assessment of the clearances and creepage distances:

Pollution degree 1: No pollution or only dry, non-conductive pollution occurs. The pollution has
no influence.
Pollution degree2: Ontymor=conductive pottutiomoccurs except that occasiomatty a temporary
conductivity caused by condensation is to be expected.
Pollution degree 3: Conductive pollution occurs or dry non-conductive pollution@ecurs|which
becomes conductive due to condensation which is to be expected.
The influenge on the interior of the relay by the pollution in the immediate environment external {o the relay
is determingd by the quality of encapsulation:
RT 0: The interior of the relay is influenced-by the immediate environment of the
relay.
RT land RT II: The interior of the relay is partlysinfluenced by the immediate envirgnment of
the relay.
RT Ill to RJT V: The interior of the relay is.not influenced by the immediate environment of
the relay.
For the asgessment of minimum clearan¢ces and creepage distances inside a relay, the valueq according
to pollution [degree 2 apply even when conductive pollution by ionized gases or metallic deposit$ can occur
inside a relay.
However, for relays classified~as RT 0 to RT Il an internal pollution degree of 3 shall be assufned where
pollution dggree 3 exists inthe immediate environment external to the relay. The same applies to a relay
vented to the atmosphere,
For RT IV gnd RT V relays specified for low loads where no arcing occurs (contact load categpries CC 0
and CC 1, gee C#4); values according to pollution degree 1 apply.
NOTE The valiesfor-petiution-degree—tean-howeverbe-applieable-when-therelevanttEG-standard-for-speeifie-equipment into which

the relay is to be incorporated allows this.
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Proof tracking test

The proof tracking test indicates the relative resistance of solid electrical insulating materials to tracking for
voltages up to 600 V, when the surface is exposed to water with addition of contaminants under electric

stress.

For the purposes of this standard the following applies:

The proof

Insulating
is probablg

* be

* bg

Complianc
existing de

If the appl
PTI250V,

NOTE 1 PTI

Any flat su
edges of th
The thickn

NOTE 2 If thq
with the samg

K . . . l HHEC-80H2—Ust —

material which can be exposed to tracking shall show a sufficient tracking resistang

tween active parts of different potentials;

tween active parts and earthed metal parts.

e with the requirements shall be verified for a proof tracking“index of PTI 175 V. H
Signs a proof tracking index of PTI 100 V is permitted.

cation of the relay necessitates more stringent requirements, the tracking resistan
PT1400 V, or PTI 600V, see Table 19.

proof tracking index) is the value of the proof voltage jn'W/at which a material withstands 50 drops without

rface may be used, provided that thg:area is sufficient to ensure that no liquid flo
e specimen during the test. Flat surfaces of not less than 15 mm x 15 mm are rec
bss of the specimen should be 3 mm or more and should be indicated in the test repg

surface 15 mm x 15 mm canngt be obtained because of the small dimensions of the relay, special sp
manufacturing procedure can’be'used.

e. Tracking

owever, for

ce shall be

tracking.

s over the
bmmended.
rt.

bcimens made
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