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This|redlinesversion of the official IEC Standard allows the user to identify the cha
to\the previous edition IEC 61812-1:2011. A vertical bar appears in the mIrgin

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TIME RELAYS AND COUPLING RELAYS FOR
INDUSTRIAL AND RESIDENTIAL USE -

Part 1: Requirements and tests

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comy
all|national electrotechnical committees (IEC National Committees). The object of IEC is to promaete interng
cofoperation on all questions concerning standardization in the electrical and electronic fields) To this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications|, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Puplication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interestedin the subject deg
may participate in this preparatory work. International, governmental and non-governmerntal organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Intefnational Organizat
Standardization (ISO) in accordance with conditions determined by agreement hetween the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made te’ ensure that the technical content
Publications is accurate, IEC cannot be held responsible ferthe way in which they are used or fd
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification*bodies.

Alllusers should ensure that they have the“latest edition of this publication.

liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committeesiand IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the-correct application of this publication.

At{ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall,not be held responsible for identifying any or all such patent rights.
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IEC 61812-1 has been prepared by IEC technical committee 94: Electrical relays. It is an
International Standard.

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

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

a) update of references;

b) addition of reauirements for rick assassment
oreHH-oR—-o—egUH-eRets—+o—Hsk—a

c) a
d)
e) ¢
f) a
g) a
h) a
a
a
a

—

q

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

Full i
the 4

The |

This
acco
at w
desc

A list
coup

Hdition of requirements for routine test;

numbering of clauses to bring them into a more logical order;

arification of the requirement for shock;

Hdition of cybersecurity requirements for industrial automation and control systems;
ddition of environmentally conscious design requirement;

ddition of common data dictionary reference;

ddition of terms and definitions of relay types;

ddition of coupling relays in title;

ddition of coupling relays in scope.

FDIS Report on voting
94/843/FDIS 94/889/RVD

bove table.
anguage used for the devetopment of this International Standard is English.

document was drafted.in accordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater-detail at www.iec.ch/standardsdev/publications.

ing relays for industrial and residential use, on the IEC website.

Futut
docu

of all parts of the IEC 61812 series can be found, under the general title Time relay$

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IE€-Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avalilable

are

and

ments in this series will be updated at the time of the next edition.

sting


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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside"” logo on the cover page of this document indicates thiat it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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TIME RELAYS AND COUPLING RELAYS FOR
INDUSTRIAL AND RESIDENTIAL USE -

Part 1: Requirements and tests
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The
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NOTE|1 Time relays and coupling relays can\b& used for industrial application (for example control, auton

signa

for redidential and similar use.”

NOTE|2 Measuring relays are handled-by the IEC TC95.

This

3.2 provides definitionsdor different types of time relays in use in the IEC 61812 series.

2

The

constitutes’requirements of this document. For dated references, only the edition cited ap

For
ame

S
Fere]
This part of IEC 61812 applies to time relays and couplifig relays for industrial application
exan
contr

a7

ple control, automation, signal and industrial-equipment) and for automatic eleg
ols for use in, on, or in association with equipmeént for residential and similar use.

term “relay” as used in this document comprises all types of time relays and coupling rg
11 than measuring relays.

Iland industrial equipment) and for autpmatic electrical controls for use in, on, or in association with equi

document defines type test and routine test to confirm the service condition. Subc

Normative references

flollowing-documents are referred to in the text in such a way that some or all of their co

lays,

ation,
pment

ause

ntent
blies.

Undated references, the latest edition of the referenced document (including

any

ndments) applies.

IEC 60050-444:2002, International Electrotechnical Vocabulary (IEV) — Part 444: Elementary
relays

IEC 60050-445:2010, International Electrotechnical Vocabulary (IEV) — Part 445: Time relays

IEC

60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
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IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

IEC 60112:20032020, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC $0664-1:20072020, Insulation coordination for equipment within low-voltage) systems —
Part [1: Principles, requirements and tests

IEC $0664-3:20032016, Insulation coordination for equipment within low-voltage systems —
Part B: Use of coating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment withindow-voltage systems — Pgrt 4:
Condideration of high-frequency voltage stress

IEC 60695-2-11:20002021, Fire hazard testing~— Part 2-11: Glowing/hot-wire based| test
methpds — Glow-wire flammability test methed:for end products (GWEPT)

IEC 60695-10-2:20032014, Fire hazard.testing — Part 10-2: Abnormal heat — Ball pressur¢ test
methpd

IEC $0947-5-1:2016, Low-voltage*switchgear and controlgear — Part 5-1: Control circuit deyices
and g$witching elements — Electromechanical control circuit devices

IEC 6§0947-5-4:2002, Lew-voltage switchgear and controlgear — Part 5-4: Control circuit deyices
and pwitching elements — Method of assessing the performance of low-energy contagts —
Spedial tests

IEC $0947-5-4,2002/AMD1:2019

0999=11999, Connecting devices — Electrical copper conductors — Safety requirements

for s¢rew-~type and screwless-type clamping units — Part 1: General requirements and particular
. . 2 2 .

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:20062020, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:20042012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:20052014, Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017
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IEC 61000-4-6:20082013, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) - Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test

IEC 61000-4-11:20042020, Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current up to 16 A per phase

IEC $1000-4-34:2005, Electromagnetic compatibility (EMC) — Part 4-34: Testing| and
meagdurement techniques — Voltage dips, short interruptions and voltage variations\\mmunity
tests|for equipment with mains current more than 16 A per phase
IEC $1000-4-34:2005/AMD1:2009

IEC 61210:2010, Connecting devices — Flat quick-connect terminations for-electrical cqpper
conductors — Safety requirements

IEC 61810-1:200882015, Electromechanical elementary relays — ®Part 1. General and safety
requfrements
IEC $1810-1:2015/AMD1:2019

IEC $1984:2008, Connectors — Safety requirements and tests

IEC 62314:20062022, Solid-state relays — Safety requirements

CISHR 11:20092015, Industrial, scientific.“and medical equipment — Radio-freqyency
distufbance characteristics — Limits and methods of measurement

ClsaR 11:2015/AMD1:2016
CISHAR 11:2015/AMD2:2019

ISO 9223:2012, Corr@sion of metals and alloys — Corrosivity of atmospheres — Classificqtion,
deteqmination and éstimation

3 Terms.and definitions

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

|IEC 60050-445 and the following-apply
+o4o—aRG1Re1oHOWHRG-aP P~

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

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

e |SO Online browsing platform: available at https://www.iso.org/obp
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3.1

3.1.1
time
spec

Terms and definitions related to general terms

relay
ified-time relay

all-or-nothing relay (IEV 444-01-02) with one or more time functions

[SOURCE: IEC 60050-445:2010, 445-01-01, modified — in the definition, the reference to the
IEV entry has been added.]

3.1.2

coup
all-orn
IEC ¢
inten

Note
or mo

3.1.3
spec
spec

relealse time, pulse on time, interval time

[SOU

3.1.4

setti
differ
scalg

Note 1

[sou

3.1.5
effec

time
[SOU

3.1.6
reco

ling relay

0715 mounting rail) with no specified time or logic function for industrial or residentig
ded for incorporation into cabinets.

to entry: Typically this is a relay according to the IEC 61810 series or IEC 62314 incorpofated into a h
nted on a socket (for example IEC 60715 mounting rail) for installation in industrial or'residential cabin

ified time
fied characteristic of the time relay at given type of function,”for example operate

RCE: IEC 60050-445:2010, 445-05-01, modified —the-hote has been removed.]

hg accuracy
ence between the measured value of the specified time and the reference value set 0

to entry: For analogue setting this value'relates to the maximum setting value.

RCE: IEC 60050-445:2010, 445-06-07]

t of influence (on specified time)

degrg¢e with which the influence quantity within its nominal range has an effect on the spe
RCE: IEC60050-445:2010, 445-06-02]
very-time
hum time interval for which the power supply is removed or control signal is appli

minir

-nothing electrical relay incorporated into a housing or mounted on a socket (for emepIe

| use

using
ets.

time,

n the

cified

ed or

remo

ved before the specified function can be performed again

[SOURCE: IEC 60050-445:2010, 445-05-04, modified — “must be removed” and “must be
applied” have been replaced by “is removed” and “is applied”, respectively.]

3.1.7

minimum control impulse time

short

est duration of the power supply or control signal to fulfil the specified function

[SOURCE: IEC 60050-445:2010, 445-05-02]
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3.1.8

repeatability

difference between the upper and lower limits of the specified confidence range determined
from several time measurements of the time relay under identical conditions

Note 1 to entry: Preferably the repeatability is indicated as a percentage of the mean value of all measured values.

[SOURCE: IEC 60050-445:2010, 445-06-08]

3.1.9

power supply
arer
electfical quantity (for example electric current, voltage) which has to be applied or_removed
from|the input circuit of the time relay or coupling relay in order to enable it to fulfil its-purpose

[SOYRCE: IEC 60050-445:2010, 445-03-01, modified — in the definition, “or couplisig relay[” has
been|added.]

3.1.10
input voltage
input current
electfical quantity that can be applied to (or removed from)-ta"the power supply,—and-tp the
control signal or both

3.1.111
contfol signal

DEPRECATED: trigger signal
input| signal which has to be applied or removed\in addition to the power supply in order to
ensufe a function of the time relay

Note {1 to entry: The control signal is provided by a\separate device designed to close or open an electrical ¢ircuit.

[SOYRCE: IEC 60050-445:2010, 445-02-05]

3.1.12
conditional short-circuit current of an output circuit
prospective electric current-that a contact circuit, protected by a specified short-dircuit
protective device, can .satisfactorily withstand for the total breaking time of that protdctive
devide under specified gonditions of use and behaviour

[SOYRCE: IEC,60050-445:2010, 445-04-03]

3.1.13
on-state'voltage drop of a solid-state output circuit
DEPRECATED: voltage drop of a solid-state output circuit
voltage measured across the effeclively conducting solid-state oufput of the time relay or
coupling relay, when carrying the given load current

[SOURCE: IEC 60050-445:2010, 445-04-04, modified — in the definition, “or coupling relay” has
been added.]

3.1.14

leakage current of a solid-state output

DEPRECATED: off-state current of a solid-state output

electric current which flows through the effectively non-conducting solid-state output of the time
relay or coupling relay at a specified voltage

[SOURCE: IEC 60050-445:2010, 445-04-05, modified — in the definition “or coupling relay” has
been added.]


https://iecnorm.com/api/?name=0808b47d480e5217305e7e92b42274a8

IEC 61812-1:2023 RLV © IEC 2023 - 15—

3.1.15

power port

point port at which the supply voltage (either AC or DC) is connected to the time relay or
coupling relay

[SOURCE: IEC 60050-445:2010, 445-07-01, modified — in the definition “or coupling relay” has
been added.]

3.1.16

control port
additional port for the starting of functions whilst supply voltage is applied, or for the connection
of a lemote potentiometer, control signal, etc.

Note {1 to entry: There are control ports for floating (potential-free) and non-floating control.

[SOURCE: IEC 60050-445:2010, 445-07-02]

3.1.17
output port
port &t which a load is connected to the time relay or coupling relay

Note {1 to entry: The output port could consist of electromechanical contacts, or’be a solid-state output.

[SOYRCE: IEC 60050-445:2010, 445-07-03, modified — in the definition “or coupling relay| has
been|added.]

3.1.18
enclosure port
phys|cal boundary of the time relay or couplingrelay through which electromagnetic field$ can
radiate or impinge

Note 1 to entry: See Figure 1.

Enclosure port

Time relay
Power port or Output port

Coupling relay

Control port
(if any)

IEC

Figure 1 — Definition of ports

[SOURCE: IEC 60050-445:2010, 445-07-04, modified — in the definition “or coupling relay” and
the note and reference to Figure 1 have been added.]

3.1.19

type test

test of one or more devices made to a certain design to show that the design meets certain
specifications

[SOURCE: IEC 61810-1:2015, 3.1.7]
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3.1.20
routine test

IEC 61812-1:2023 RLV © IEC

2023

test to which each individual device is subjected during and/or after manufacture to ascertain

whether it complies with certain criteria
[SOURCE: IEC 61810-1:2015, 3.1.8]

3.1.21
sampling test

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

[SOYRCE: IEC 61810-1:2015, 3.1.9]

3.1.2
operptive range

rang¢ of values of power supply for which the time relay or coupling relay is

specified function

&

(1/

[SOURCE: IEC 61810-1:2015, 3.4.5, modified — in the definition,é%on voltage” has

replaced with “power supply”, and “relay” has been replaced with t@

3.1.23
rateqd input voltage range

relay or coupling re

\<</Q

é’& to perfolm its

been
Jlay”.]

rangI of input voltages used for specification purpos@ establlshed for a specified set of
ti

operating conditions

3.1.24
functional insulation

equipment

<

@\

insulgation between conductive parts which s@wecessary only for the proper functioning qf the

[SOURCE: IEC 60050-195:2021, 19555\2-41, modified — "necessary" has been replaced

"whigh is necessary only".] L\
O
N
3.1.25 Q

basi¢ insulation

insulation of hazardous :parts which provides basic protection

[SOYRCE:

parts/ has%@ added.]
3.1.2 <</Q

sup tion

Note 1 to entry: This rggpt does not apply to insulation used exclusively for functional purposes.
@50 195:2021, 195-06-06, modified — in the definition, “of hazardous

with

live-

independent insulation applied in addition to basic insulation for fault protection

[SOURCE: IEC 60050-195:2021, 195-06-07]

3.1.27
double insulation

insulation comprising both basic insulation and supplementary insulation

[SOURCE: IEC 60050-195:2021, 195-06-08]

3.1.28
reinforced insulation

insulation of hazardous-live-parts which provides a degree of protection against electric shock

equivalent to double insulation
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Note 1 to entry: Reinforced insulation may comprise several layers which cannot be tested singly as basic insulation

or sup

plementary insulation.

[SOURCE: IEC 60050-195:2021, 195-06-09, modified — in the definition “of hazardous-live parts”
has been added.]

3.1.2

9

live part
conductive part intended to be energized under normal operating conditions, including the
neutral conductor and mid-point conductor, but excluding the PEN conductor, PEM conductor
and PEL conductor

Note 1

[sou

3.1.30

rated
nomi

3.1.3
rated
nomi

3.1.3

poweér consumption

elect
inclu

3.2
3.2.1

power ON-delay relay
ON-delay relay

time

to the operate condition after-the’setting time has elapsed (see Figure 2)

Key

to entry: This concept does not necessarily imply a risk of electric shock.

RCE: IEC 60050-195:2021, 195-02-19, modified — the note has been added,]

operating voltage
hal voltage of the power supply intended to be used

1
operating current
nal current of the power supply intended to be used

2

ric energy a relay uses in or for operation, given in VA for AC and W for DC coils
ling other electric circuits

Terms and definitions of time relay.types

relay in which the time delay starts when applying the power supply and the output swit

<L>|

Time

IEC

9 power supply

T Setting time

-~ Make contact

Figure 2 — Power ON-delay relay

[SOURCE: IEC 60050-445:2010, 445-01-02]

and

ches
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3.2.2

power OFF-delay relay

true OFF-delay relay

time relay in which the output immediately switches to the operate condition when applying the
power supply; the time delay starts when the power supply is removed; the output switches to
the release condition after the setting time has elapsed (see Figure 3)

o T

Time

IEC

Key
@ power supply
T Sdtting time

-~ Make contact

Figure 3 — Power OFF-delay relay
[SOURCE: IEC 60050-445:2010, 445-01-03]

3.2.3
OFF{delay relay with control signal
OFF{delay relay

time frelay in which the output immediately switches to the operate condition when applying the
powdr supply and the control signal; theitime delay starts when removing the control signal,
and fhe output switches to the releas€ condition after the setting time has elapsed|(see
Figune 4)

NOTEl Effects of subseaguentoperatingtorresettingof the control-sian
NI+ E—EHeESO-SHRBSeqUeht Opeatg o HesSeingoOrte-CoRtOor

AKS

Key
D power supply
- Control signal

T Setting time

-~ Make contact

Figure 4 — OFF-delay relay with control signal

[SOURCE: IEC 60050-445:2010, 445-01-04, modified — the note has been deleted.]
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3.2.4

ON- and OFF-delay relay with control signal

time relay in which the output switches to the operate condition when applying the power supply
and the control signal and after the setting time has elapsed; the output switches to the release
condition when the control signal is removed and after the setting time has elapsed (see
Figure 5)

K
A
~
Y

Time
IEC

Key
® Pawer supply
J_ cdntrol signal
T Sdtting time
-~ Mgke contact

Figure 5 — ON- and OFF-delay relay with control signal
[SOYRCE: IEC 60050-445:2010, 445-01-05, niodified — the note has been deleted.]

3.2.5
flasher relay

repeat cycle relay
time felay in which the output periodically switches on and off as long as the power supply or
control signal is applied (see Figure 6)

[<T1

A
y
A

/
A
Y
A

/
A
y
A

Time

IEC

Key

@ power supply

T, Pulse on time
T, Pulse off time
-~ Make contact

Figure 6 — Flasher relay

Note 1 to entry: Depending on the relay type, the output starts with "pulse on" or "pulse off".

Note 2 to entry: Flasher relay-may can also be initiated with a control signal.

[SOURCE: IEC 60050-445:2010, 445-01-06]
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3.2.6

symmetrical flasher relay

symmetrical repeat cycle relay

flasher relay in which the output periodically switches on and off with substantially identical
durations of pulse on time and pulse off time

[SOURCE: IEC 60050-445:2010, 445-01-07]

3.2.7

asymmetrical flasher relay

asymmetrical repeat cycle relay

flashgr relay in which the pulse on time and pulse off time are selectable separately

[SOYRCE: IEC 60050-445:2010, 445-01-08]

3.2.8
star-delta relay
time felay including two delayed outputs switching one after the other, for starting of motgrs in
the sfar mode and subsequent change to the delta mode (see Figure@)

o = I

< S >
-t >

Jwid o o N
_r/_ ‘
Time
IEC
Key
® Power supply
Ts Star setting time

Tw To Delta transfer time

Make contact

Figure 7 — Star-delta relay

Note 1 to entry:~The star and delta connections are defined in IEV 141-02-06 and IEV 141-02-09 respectively.

Note 2 te entry: Tg is the time during which motor starts and runs in the “star” connection.

Note 3 to entry: T, is the dwelling time after disconnecting the motor in the star and reconnecting in the delta.

Note 4 to entry: T is the time during which the motor runs in the “delta” connection.

[SOURCE: IEC 60050-445:2010, 445-01-09, modified — Note 2, Note 3 and Note 4 have been
added.]

3.2.9

summation time relay

time relay in which the output switches when the setting time has elapsed by summation of the
time periods during which the control signal has been applied (see Figure 8)
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‘ ,,,,,,,, SR T=T,+T,
1, |

1
s ] |

Time
IEC

Key
@ power supply
. cdntrol signal
T Sdtting time

-~ Make contact

Figure 8 — Summation time relay
[SOYRCE: IEC 60050-445:2010, 445-01-10]

3.2.10
pulse delayed relay
time relay in which the time delay starts when applying the’power supply; the output momentarily
switches for an interval to the operate condition afterthe time delay has elapsed (see Figure 9)

noTel Manus o if i s Wie.

A
Y

Time

IEC

Key
© pqwer supply
T Sdtting time

-~ Mgke contact

Figure 9 — Pulse delayed relay

[SOURCE: IEC 60050-445:2010, 445-01-11]

3.2.11

pulse delayed relay with control signal

time relay in which the time delay starts when applying the power supply and the control signal;
the output momentarily switches for an interval to the operate condition after the setting time
has elapsed (see Figure 10)
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Time

IEC

2023

Key
@ pg
Jocg
T S¢
-~ M4

Note

NOTE]

[SOU

3.21
inter|
time
starts
the s

Key

o~

Y pg

T Se

wer supply
ntrol signal
tting time
ke contact
Figure 10 — Pulse delayed relay with control signal
to entry: Cycling the control signal during the time delay will not retrigger‘the time delay.
> Manuf it o fi . _
RCE: IEC 60050-445:2010, 445-01-12]
2
val relay
Felay in which the output immediately switches to the operate condition and the time

when applying the power supply, and\the output switches to the release condition
ptting time has elapsed (see Figure 14)

Time

IEC

wer supply

tting time

delay
after

- Me

kecomtact

Figure 11 — Interval relay

[SOURCE: IEC 60050-445:2010, 445-01-13]

3.2.1

3

interval relay with control signal
single shot relay

time relay in which the output immediately changes to the operate condition and the time delay
starts when applying the power supply and the control signal; the output switches to the release
condition after the setting time has elapsed (see Figure 12)
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Time

IEC

Key
@ pgwer supply
. cdntrol signal
T Sdtting time

-~ Make contact

Note {1 to entry: Cycling the control signal during the time delay will not retriggerithe time delay.

[SOURCE: IEC 60050-445:2010, 445-01-14]

3.2.14

Figure 12 - Interval relay with control signal

retriggerable interval relay with control signal ON

watchdog relay

time relay in which the output immediately switches.to the operate condition and the time

delay

start$ when applying the power supply and the control signal; the output switches to the release

condj|tion after the setting time has elapsed-and if the control signal is not operated durin

setting time (see Figure 13)

r<T T

ET’E_—’

Key

@ power supply

Time

IEC

g the

J_control signal
T Setting time

-~ Make contact

Figure 13 — Retriggerable interval relay with control signal ON

Note 1 to entry: Cycling the control signal during the time delay will retrigger the time delay.

[SOURCE: IEC 60050-445:2010, 445-01-15]
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3.2.15
retriggerable interval relay with control signal OFF
fleeting off delay relay

time relay in which the output immediately changes to the operate condition and the time delay
starts when applying the power supply and removing the control signal; the output switches to
the release condition after the setting time has elapsed (see Figure 14)
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A
Y

T t<T T |

o -

1 [ [ ]

®
A

Key

@ power supply

. cdntrol signal

T Sdtting time

-~ M3

Note

[SOU

3.2.1)6

ke contact

Figure 14 — Retriggerable interval relay'with control signal OFF

to entry:

- | I I

Time

IEC

Cycling the control signal during the time delay will retrigger the time delay.

RCE: IEC 60050-445:2010, 445-01-16]

maintained time relay

time [relay which does not-prematukrely release-if-the-energizing—quantity-isremoved-an
timeynterval-isnot-concluded upntil-the time interval has elapsed, even with the removal ¢

powe

r supply (see Figure 15)

Time
IEC

Key

@ power supply

T Setting time

-~ Make contact

Figure 15 — Maintained time relay

[SOURCE: IEC 60050-445:2010, 445-01-17]

f the
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4 Classification

4.1

Switching element

Time relays and coupling relays may be classified according to the switching element, for
example electromechanical output circuit or solid-state output circuit.

4.2

Mechanical construction

Time relays and coupling relays may be classified according to the mechanical construction,
for example monobloc (non modular) relay or plug-in (modular) relay.

4.3 | Device mounting
Time| relays and coupling relays may be classified according to the mounting gapabilitie, for
exan]ple IEC 60715 mounting rail or panel mounting.
4.4 | Connection
Time| relays and coupling relays may be classified according to the‘€onnection facilitieg, for
example screw type or spring type.
4.5 | Environment
Time| relays and coupling relays in the scope of 18.4¢shall be classified according t¢ the
application environment. They can be subjected te\fthe impulse withstand test in 11.3.2,
clearpnce in Clause 14 or EMC in Clause 18 and“Annex C, as the requirement level$ are
diffefent according to each environment, industrial’er residential, commercial and light indujstrial.
5 Influence quantities
The $pecified performance of the timerelay or coupling relay shall be given with respect tp the
refergnce conditions, for example the set of reference values of all influence quantities.
Unleps-otherwise-explicithy-stafed-by-the-manufacturer; The values and tolerance ranges listed
in Tapble 1 apply unless atherwise specified.
Table 1 — Influence quantities and reference values
Influence” guantities Reference values for tests Tolerances during tests
Ambient temperature 23 °C +5°C 18 °Cto28°C
Air plessure 96 kPa +10-kPa 86 kPa to 106 kPa
Relativeshumidity 50 % +£25% 25 % to 75 %
Pesition Mounting direction As-indicated by the-manufacturer 2°in any direction
As specified

Input voltage

Rated value(s)

+5 % for steady-state conditions 2

Output circuit (voltage/current)

Rated value(s)

+5 % for steady-state conditions

Frequency e +1 %
As specified
Waveform Sinusoidal Maximum distortion factor 5 % P

Direct component in AC

As indicated by input voltage

Maximum 2 % of peak value

Alternating component in DC (ripple)

As indicated by input voltage

Maximum 6 % ¢
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Influence quantities

Reference values for tests

Tolerances during tests

Shock and vibration As-indicated by the manufacturer Maximum 1 m/s?
As specified
Industrial and other atmospheres Clean air Clean air (pollution moderate, not

exceeding-elass 3C2-of HEC 60721~

3-3 category C3 of ISO 9223)

The 4

In so far as they are regarded as influencing quantities in the case of time errors tolerance of +1 %.

Distortion factor: ratio of the harmonic content obtained by subtracting the fundamental wave from a
sinusoidal harmonic quantity and the RMS value of the non-sinusoidal quantity. It is usually expressed
percentage.

non-
as a

E

maximum instantaneous value — minimum instantaneous value

100
d.c. value
Iternating component (ripple content) of a DC supply, expressed as a percentage, is defined as follows
maximum value — mimimum value

<100
DC component

6

6.1

The 1
pracfical values for electronic and electromechanical time relays or coupling relays at the k
state
shou
if thely deviate from this document.

6.2
a)

b)

d)

e)

Rated values

General

umerical values given in this document are either recommended standard values or ty

of the art. The corresponding-actual-values, specific characteristics for any specific pr
d be confirmed by the manufacturer as‘complying with this document or quoted exp

Input voltage and frequency

The recommended AC rated\input voltage RMS is to be specified according to one d
fgllowing values:

1P V; 20 V; 24 V; 48 V; 100 V; 110 V; 115 V; 120 V; 127 V; 200 V; 208 V; 220 V; 2
A0 V; 277 V; 400 V5415 V; 480 V.

2

The recommended-BC rated input voltage is to be specified according to one of the follg
values:

5

V; 6 V; 12 20 V; 24 V; 48 V; 60 V; 100 V; 110 V; 125 V; 220 V; 240 V; 250 V; 360

ated-input voltage range (for example 220 V to 240 V) and corresponding frequencie

pical
hown
pduct
icitly

f the
BO V;
wing

V.

5 (for

q;ated frequency, recommended values: 50 Hz, 60 Hz, 400 Hz.

ekambple 50 Hz/60 Hz) shall be specified-by-the-manufacturer.

The recommended-operating operative range is to be specified-according-to as one of the

following values:
e 80 %to110 % or
e 85%1to110 % or

e 90 % to 110 % of rated input voltage or rated input voltage range (where applicable).

The above values apply over the full ambient temperature range—as—declared—by—the
manufacturer, see 6.6.

Where-the-manufacturer-deviates In case of a deviation from the recommended range, both the
rated input voltage (or range) and the corresponding operative range shall be specified.


https://iecnorm.com/api/?name=0808b47d480e5217305e7e92b42274a8

IEC 61812-1:2023 RLV © IEC 2023 - 27 -

6.3 Release voltage

The release voltage shall not be less than 10 % of the minimum rated input voltage that is
specified in 6.2.

The release voltages apply over the full ambient temperature range—as—declared—by—the
manufacturer, see 6.6.

The maximum power consumption of the time relay or coupling relay shall-bé given in VA|or in
W at|rated input voltage or rated input voltage range (where applicable) Ih case of time rglays
or coupling relays with several input circuits, the respective maximum_power consumption|shall
be giyen.

NOTE|1 For time relays or coupling relays with an input which varies depending on the position of the moved parts
or for pny other reason, the higher value is given.

NOTE|2 In the case of alternating current the power factor is optional.
NOTE|3 The power consumption value in W is useful for cal¢ulation of total power dissipation in cabinet.

NOTE|4 Maximum power consumption is determined using>the worst steady-state case and influence quantifies of
the timpe relay or coupling relay.

6.5 | Output circuit
6.5.1 General

Outppt load ratings shall be specified-by-the-manufacturer.

6.5.2 Electromechanjcal output circuit

6.5.2.1 General

a) Rlesistive loads, .inductive loads, and special loads (for example lamp loads, cable lgads)
shall be specified in accordance with IEC 61810-1:2015, 5.7, Annex B and Annex|D-of
1HC6181031:2008 or IEC 60947-5-1:2016, Table 4 and Table 5.

Fhe-manufacturershallstate-The following shall be stated:

o| “rated load values for the output circuits;

e number of cycles for electrical endurance;
o frequency of operation.

b) Low energy loads (for example electronic systems and programmable controllers) shall be
specified in accordance with IEC 60947-5-4.-The-manufacturershal-state The rated load
values and statistical assessed constant mean number of operating cycles (m.) shall be

stated. The following examples are preferred formats for specifying rated load values:
e minimum voltage and current (for example 24 V, 1 mA);

e minimum power (for example 50 mW,-5/5-mA such as 5V/10 mA or 10 V/5 mA),
meaning that with 5 V the current shall be at least 10 mA, or with 5 mA the voltage shall
be at least 10 V.
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As an alternative, the mechanical endurance test in accordance with IEC 61810-1:2015, Clause
12, shall be applied.

The following shall be stated:

e number of cycles for mechanical endurance;

e fn
6.5.3
Load

Fhenanufacturershallstate-the-maximum-valde-of The following valuesishall be specified:

o {h

o th
rg

6.5.4 Endurance and operating frequency

The
load

equency of operation.
Solid state output circuit

categories shall be specified in accordance with IEC 62314:20062022, 5.2)as applic

e maximum value of voltage drop at rated load current;

e maximum value of leakage current at maximum specified,ambient temperature a
ted (or maximum) switching voltage.

breferred values of the endurance and operating“frequency are given in Table 2 an
s given in Table 3.

Table 2 — Preferredwalues of endurance

Ope#ating cycles x 106

0,03
0,1
0,2
0,3
0,5

1
3
10
20
30

Table 3 — Preferred values of maximum permissible operating frequency

able.

[oN

nd at

d the

Operating frequency under the maximum load conditions specified in 6.5.2
(cycles per hour) @
12
30
120
300
600
1200
1800
3600
7 200

This applies only in so far as permissible due to the shortest adjustable time
delay.
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6.5.5

Conditional short-circuit current

The rated conditional short-circuit current of the time relay or coupling relay is the value of the
prospective current, see 13.3 and 13.4. The equipment, protected by a short-circuit protective
device specified by the manufacturer, can withstand satisfactorily for the operating time of this
device under the test conditions specified.

NOTE For AC, the rated conditional short-circuit current is expressed by the RMS value of the AC component.

6.6 | Ambient temperature

Lhalopo—ethomioociotnd hoornnmrod ombion oo nsbons ponen o 0 P 0 te M0 PD g Ton
The pmbient temperature range shall be 0 °C to +40 °C for the operatioh. of time relays or
coupling relays. Other ambient temperature ranges may be specified.

6.7 | Transport and storage temperature

Equipment subjected to these extreme temperatures without.being operated shall not undergo
any ifreversible damage and shall then operate normally under the specified conditions.

The following values shall be specified:

e tgmperature range for storage: —25 °C to +55_°€;

e tg@mperature range for transport: -40 °C to@70 °C.

6.8 | Humidity

Unlegs otherwise stated, the preferred-relative humidity range is 25 % to 75 %.

6.9 | Pollution degree

Unlegs otherwise stated, the relay is for use-in pollution degree 2 environmental conditions-in
cecopdapesnlin L= B0E S Sevisene ol collidion doconoe cnene b conelaosod oo doolbe
| ¥ I . . .

Unlegs otherwisgésstated, the time relay or coupling relay is used in pollution degree [3 for
indugtrial enyik@nment and used in pollution degree 2 for residential, commercial and [ight-
indugtrial environment in accordance with IEC 60664-1. However, other pollution degree$ can
be considered to apply, depending upon the micro-environment. The pollution degree df the
micrg@-€hyvironment of the time relay or coupling relay is influenced by installation in an
enclo - i i g i -~ time
relay or coupling relay can at least meet pollution degree 2 design.

NOTE 1 The pollution degree of the micro-environment of the time relay or coupling relay-may can be influenced

by installation in an enclosure.

NOTE 2 The pollution degree of the micro-environment of the circuits inside the integral enclosure of the time relay
or coupling relay-may can be different from the micro-environment of the relay.

6.10 Altitude

The altitude of the site of installation shall not exceed 2 000 m.
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For equipment to be used at higher altitudes, it is necessary to take into account the reduction
of the dielectric strength and the cooling effect of the air or the altitude correction factors for
clearances according to IEC 60664-1.

6.11 Timing circuit function
6.11.1 General

Subclause 6.11 does not apply to coupling relays. The constructional design of the timing circuit
determines the relay function.

The $pecified time may be permanenily sef or be adjusiable.

The pominal values as given in Table 4 are recommended as final values for the setting range
of a $pecified time.

Table 4 - Recommended final values of the setting range

Seconds | 0,1 (0,506 | 1 |12 3 5 6 [10 |12 |18 | 20 [ 24 | 30 | 50606 | 72 | 100|300 [50( |600

Minu':es 0,1(05(06| 1 |1,2] 3 5 6 [10 ] 12 |18 | 20 [ 24 | 30 |¢(50™ 60 | 72 | 100|300 [50( [600

Houl‘s 0,1(05(06| 1 |1,2] 3 5 6 |10 |12 |18 [ 20 | 24 |,30 ) 50 | 60 | 72 | 100 300|500 |600

For digital time relays,—finalvalues—of the seitingrange—a re—additionallyrecommepnded
consisting—of-the-digit9 the values of the setting rafigé ending with digit 9 are additignally
recommended (for example 999 min).

6.112 Setting accuracy

The getting accuracy will be given:

e ir] percent of the full-scale value fontime relays with analogue setting;

e in percent of the setting value, orin absolute values for time relays with digital setting.
6.11.3 Repeatability

The following preferred yalues shall be observed with regard to the repeatability of function time
valugs:

+0,01 %; +0,05,%;320,1 %; 0,2 %; +0,3 %; £0,5 %; +1 %; £2 %; £3 %; x5 %.

The fepeatability may be specified as-the-higher—value—of either a percentage value ¢r an
absolute ‘value, for example 0,01 % or 10 ms.

6.11.4 Recovery time and minimum control impulse

To be stated by the manufacturer.

7 Provisions for testing

7.1 General

Hazards considered in this document are hazards from heating, electrical shock, ignition, EMC
and foreseeable misuse before the end of life. Hazards shall not exceed a tolerable level. For
the device, compliance with the tests specified in Table 5 are considered to represent a
tolerable level. For the application of the time relay or coupling relay, a risk assessment shall
be carried out according to Annex B.
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The risk evaluation for the device and for the application follows the same assessment rules.
For the device itself, the risk evaluation could be shown via this document. However, for the
application this is done once more to determine the interaction of the single devices and the
foreseeable misuse, for example when various time relays can be used in combination with a

single socket.

7.2 Type test

In Clause 8 to Clause 18, the requirements to be checked as well as the related tests are

specified.

NOTE]

The fype tests specified are listed in Table 5.

If a specimen does not pass a test, this test shall be repeated once with an.additional spegimen
of thg same design. Additional specimens shall pass the test. In case-theywanufacturermodlifies
the—rplays of a modification of the time relay or coupling relay, all tests technically influenced
by thjs modification shall also be repeated.

Unlegs otherwise stated in this document, the tests and meastirements shall be carried gqut in
accofdance with the reference values and tolerance ranges)of the influence quantities givien in

Table 1.

Table 5 — Type testing

Type test Clause or Minimum number of | Inspection Additionall
subclause test specimens lot referenceg

Basiq operating function 10 3 1
Marking-and-documentation 8 1 1
Documentation and markihg
Heating 9 1 1 IEC 60084
Clearlances and-creepage distances 14 1 1 IEC 6066411
Vibralionand—sheek 17.1 1 1
Shoc 17.2 1 1
Insulatiom +6 + 2
Dielectric strength and impulse 11 1 2
withstand
Electrical endurance 12 1@ 3
Conditional short-circuit current 13 1 4
Mechanical strength 15 1 5
Heat and fire resistance 16 1 6 IEC 60695-2-11
EMC 18 1 7

2 See 12.1.
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Routine tests (see Table 6) are intended to detect faults in materials and workmanship and to
ascertain proper functioning of the equipment. They shall be made on each individual piece of

equ

ipment.

Routine tests shall comprise:

a)
b)

functional test;

dielectric strength test.

Table 6 — Roufine testing

Inspection lot Tests Subclause Additional réferénces
All Functional test — operation 10.2 Only for coupling relay
All Functional test — time function 10.4.2.2 Only forftinre relay 2
10.4.2.3
All Dielectric strength test 11.3.3 b
NOTE The test can be performed at room temperature with no contacts load.
a8  Fpr time function testing, the rated input voltage or the upper limit of the fatéd input voltage range specifijed in
6|2 shall be applied. The lower limit of the time range shall be verified.Nf\€ase of fixed values, the lowest yalue
shall be tested. If this value is longer than 1 min, the time function teSting may be replaced by a sampling|test.
The test may be performed with unloaded output circuits.
b The dielectric strength test is performed according to 11.3.3.6xdept for the following:
*| the duration of the dielectric strength test is reduced.tq T*s;
*| the test specified in 11.3.1.a) may be omitted.
7.4 | Sampling test
The foutine test can be applied to(the sampling test with at least 1 for the number of test
spec|mens and 1 for the numbenrgf inspection lots.
8 Documentation and marking
8.1 | Data
The manufacturershall make the following data available (with indication of the units):
NOTE| Prodtct*description and related properties of time relays can be found in the ACC536 class of IEC 2683

domaip of lEG CDD (https://cdd.iec.ch).
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Table 7 — Required time relay or coupling relay information

N°

Information

Notes

Place of indication

1

Identification data

1a | Manufacturer’s Time relay or coupling relay
name, identification
code or trademark
1b | Type designation It shall be unambiguous and ensure Time relay or coupling relay
identification of the product-by-respective
according to the corresponding documentation
1c | Date of manufacture | May be coded if specified in the documentation | Time relay or coupling relay
(preferred)
or package
2 Input data
2a ||Range of rated input Time relay or coupling relay
voltage(s) with
symbol for DC or AC
voltages
2b ||Frequency for AC Time relay or coupling relay
(preferredy
or datalogue or instruction shget
2c ||Rated Maximum Catalogue or instruction shee
power consumption
2d ||Release value of Catalogue or instruction shee
input voltage
3 Optput data
3a ||Output circuit data Rated operating voltage, rated openating Time relay or coupling relay
current and-category-of-use load definition
according to 12.2, 12.3 or bathsas applicable
3b ||[Number of cycles for Catalogue or instruction shee
electrical endurance
3c ||Frequency of Catalogue or instruction shee
operation
3d ||Number of cycles for | If applicable Catalogue or instruction shee
mechanical
endurance of an
electromechanical
output circuit
3e ||Electromechanical If applicable Catalogue or instruction shee
contact material(s)
3f ||Low-energy 1f-applicable Manufacturer documentation
Shee e
hotostree ale
3f ||Low energy/loads If applicable, voltage, current, operating cycles | Catalogue or instruction shee
3g ||On-state voltage If applicable Catalogue or instruction shee
drop of a solid-state
output circuit
3h | Leakage current of a | If applicable Catalogue or instruction sheet
solid-state output
4 Insulation data
4a | Type of insulation Functional, basic, reinforced, double insulation | Catalogue or instruction sheet
4b | Deviation from According to options-a)}te-6)}ef43-4 a) and b) Catalogue or instruction sheet
standard of 14.2.1
dimensioning
4c | Pollution degree If other than pollution degree 2 Catalogue or instruction sheet
4d | Impulse test For all circuits Catalogue or instruction sheet
voltage(s)
4e | Dielectric test For all circuits Catalogue or instruction sheet
voltage(s)
4f | Overvoltage Catalogue or instruction sheet

category
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N°

Information

Notes

Place of indication

5 General data

5a

Ambient temperature
range

Catalogue or instruction sheet

5b

Relative humidity
range

Catalogue or instruction sheet

5c

Mounting-pesitien

direction

If applicable

Catalogue or instruction sheet

5d

Data to permit
suitable connection
of the time relay or

coupling relay
T = Y

Including polarity

Catalogue or instruction sheet

5e

Identification of
connections-and
S

Time relay or coupling relay.

5f

Accessories

If essential to the time relay or coupling relay
installation or to its performance

Catalogue or instruction shee

59

Indications for
earthing or
grounding of metal
parts

If applicable

Time relay or‘cdupling relay

5h

Mounting distance

If applicable

Gatalogue or instruction shee

5i

EMC immunity test
levels

If Clause 18, electromagnetic compatibility
(EMC) applies

CGatalogue or instruction shee

5]

Degree of protection
in accordance with
IEC 60529

Catalogue or instruction shee

5k

Maximum
permissible steady-
state temperature of
the terminals (if
applicable), and/or
material combination
for flat quick-connect
terminations

Applies also to the combination of timé relay
and mating socket or coupling relay

Manufacturer documentation

5l

Prospective current
value (if less than
1000 A)

For conditional.short-circuit current test

Catalogue or instruction shee

5m

Type and rating of
short-circuit
protective device
(SCPD)

For genhditional short-circuit current test

Catalogue or instruction shee

5n

Minimum and
maximum size @f
conductor to ke
clamped

Catalogue or instruction shee

50

Length ef\insulation
to be~removed
beforednsertion of
theSgbnductor into

Catalogue or instruction shee

4l " : !
I crirnriatl

Sp

Maximum number of
conductors which
may be clamped

Catalogue or instruction sheet

5q

Type of conductors
for non-universal
screwless terminals:

s", "sol" or “solid” for terminals declared for
solid conductors;

— "str" or “stranded” for terminals declared for
stranded conductors;

r" or “solid or stranded” for terminals
declared for solid and stranded conductors;

— "f" or “flexible” for terminals declared for
flexible conductors.

Catalogue or instruction sheet

5r

Torque range for
screw terminals

If applicable

Catalogue or instruction sheet

6 Time function data for time relay
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N° Information Notes Place of indication
6a | Specified time Item 6a does not apply to coupling relays Time relay (preferred)
(_nomlnal range of or catalogue or instruction sheet
time)
6b | Type of function of According to 3.2 Catalogue or instruction sheet
the time relay
6¢c | Recovery time Catalogue or instruction sheet
6d | Minimum control Catalogue or instruction sheet
impulse time
6e | Setting accuracy According to Annex A Catalogue or instruction sheet
6f | Repeatability According to Annex A Catalogue or instruction sheet
6g ||Effect of influence Voltage, temperature recommended Catalogue or instruction shéef or
According to Annex A manufacturer documentation
6h ||Effects of According to 3.2.3 and 3.2.4 Catalogue or instrugtion shee
subsequent
operating or
resetting of the
control signal
6i Interval time According to 3.2.10 and 3.2.11 Catalogue or instruction shee
NOTE Different type of insulation can be applied between circuits of a time relay, fon example, between inpjut
and qutput circuit, between two contacts, contact gap and accessible surface.
8.2 | Marking
The Hata of 13) and 1h) of Tahle 68 chall he marked enthe relav co that thav ara laaibl and
He-tata—otrda)anadb)ofrtabre-b-snali-beMmarkeaan therelay-so-that-theyaretegipvigana
s e
The ¢lata of 1a, 1b, 2a, 3a, 5e, 5g and 6a of Table 7 shall be marked on the time relay sg that
they pre legible and durable.
The ¢lata of 1a, 1b, 2a, 3a, 5e and 5g pfdlable 7 shall be marked on the coupling relay s@ that
they pre legible and durable.
The fest indicated below is carried out when only additional material(s) is(are) used for mayking
(for gxample inkjet or pad prinfing).
Compliance with the durability requirements for the marking is checked by inspection and by
rubbing the markingby-hand as follows:
a) 1p back-angdsforth movements in about 15 s with a piece of cloth soaked with distilled water,
fqllowed by
b) 1p baek-and-forth movements in about 15 s with a piece of cloth soaked with petrgleum
spirit:

During the tests, the soaked piece of cloth shall be pressed on the marking with a pressure of

abou

t 2 N/cm?2.

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/cm3.

9 Heating

9.1

General

Time relays or coupling relays shall be constructed so they do not attain excessive temperatures
in normal use. The time relay or coupling relay manufacturer shall select the thermal
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classification of materials in accordance with Table 8 and indicate this classification for the
respective tests.

Table 8 — Thermal classification

Tabl
the t

NOTE

9.2

ther

a) T
q

—

b)

T
S
c

c) T

d T
n

e) T

t

r.
S

Therllme relay or coupling relay is operated in an“appropriate heating chamber until-temper]

Thermal classification Maximum temperature
(coil insulation system)
Y 90 °C
A 105 °C
E 120 °C
B 130 °C
F 155 °C
H 180 °C
200(N) 200 °C
220(R) 220 °C
250(C) 250 °C

8 is valid for change of resistance method. When the ¢dil temperature is measurg
ermocouple method, the values for maximum temperature/shall be reduced by 20 K

The thermal classification is in accordance with IEC 60085,

Test conditions

al equilibrium is attained with the followinig conditions:
he ambient temperature shall besequal to the upper limit of the—operating am
mperature range.

he output circuit is loaded with'the resistive limiting-centinueus rated operating curre
becified-by-the-manufacturer~lt shall not be switched during the test; for this purpose

he input circuit is supplied by the maximum rated voltage.

he operating mode,is set to the maximum power loss which occurs during operation
brmal use.

e maximQgrtemperature; these points shall be stated in the test report. The temper
bnsing \neans shall not significantly affect the temperature rise.

Ther
thre

al-équilibrium is attained when variation of less than 1 K occurs between any two ¢

bd by

ature

bient

nt as
, the

irrent shall be switched, onvand off by means of a separate switch with closed output circuit.

as in

emperaturesafrthe different parts shall be measured at those points most likely to attain

ature

ut of

consecutive measurements made at an interval of 5 min

The test is carried out with one time relay or coupling relay. In case it is specified that the time
relay or coupling relay is suitable for mounting in rows, the test is carried out with three time
relays or coupling relays mounted side by side in the same direction, with a mounting distance
as specified according to IEC 61810-1:2015, Annex E.

The temperatures of insulating materials shall be not higher than permitted in IEC 60085. New
insulating materials not covered by IEC 60085 may be used if the same degree of safety is
assured. Alternatively, performance of insulation materials may be tested according to 9.5 or
other suitable test methods.


https://iecnorm.com/api/?name=0808b47d480e5217305e7e92b42274a8

IEC 61812-1:2023 RLV © IEC 2023 - 37 -

9.3 Heating of terminals

9.3.1 General

The measurlng pomts of fine wire thermocouples are posmoned on the termmals as close as
possible to the body of the time relay or coupling relay to avoid negligible effect on the
temperature. 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.

Tem;lxerature sensors other than thermocouples are permitted, provided they show equivialent
test rlesults. Areas and lengths of conductors for the terminal are according to Table 9

The Imavimum n
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mandfacturer shall not be exceeded-
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9.3.2 Heating of screw terminals and screwless terminals

Screy terminals and screwless terminals shall comply with the(zequirements and tedts of
IEC $0999-1. The test current shall be the rated current for the(relay (not that of the terminal,
which might be higher) as specified.

The ¢lectrical connections of the time relay or coupling relay to the voltage or current sourge(s)
are realized with-flexible conductors according to Table 9 within the specified torque rangg.

The paximum permissible steady-state temperature of the terminals as indicated shall npt be
excegded in thermal equilibrium.

The femperature rise at the terminals in thermal equilibrium shall not exceed 45 K.

Table 9 — Cross-selctional areas and lengths of conductors
dependent.on the current carried by the terminal

Currrent carried by the terminal Cross-sectional area of conductors Minimum conductor lenjgth
A for testing
Above Up'to and mm? AWG mm
including
- 3 0,5 20 500
3 6 0,75 18 500
6 10 1,0 17 500
10 16 1,5 16 500
16 25 2,5 14 500
25 32 4,0 12 500
32 40 6,0 10 1400
40 63 10,0 8 1400

9.3.3 Heating of quick-connect terminations

The electrical connections of the time relay or coupling relay to the voltage or current source(s)

are realized with-flexible conductors, using female connectors—{made—of nickel-plated-steel}
according to IEC 61210 and with-flexible conductors according to Table 9.
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NOTE-4+ It is-recemmended common practice that the female connectors are soldered in the crimping area. This is
intended to enable the determination of the flat quick-connect termination of the time relay or coupling relay without
significant influence from either the female connector or the quality of the crimping.

The determined absolute temperature in thermal equilibrium shall not exceed the lowest
permissible value for flat quick-connect terminations given in IEC 61210:2010, Annex A, unless

the-manufacturer-specifies the appropriate material combination(s) are specified.

The temperature rise at the flat quick-connect terminations in thermal equilibrium shall not
exceed 45 K. This-may can be verified without the temperature rise influence of the time relay
or coupling relay contacts and the coil (for example bridged or short-circuited or soldered relay
contacts).

NoTEl2 The-following nominal dimensions of quick-connect terminations according te~Tablle 10
are recommended.

Table 10 — Maximum steady state current dependent on the connéctor size

Connector size Maximum steady state current
mm A
2,8 6
4,8 16
6,3 25
9,5 32

9.3.1 Heating of sockets

The maximum steady-state temperature limits\permissible for the connections between the time

relay|or coupling relay and socket, as well\as for the insulating materials (see 9.2) of both the
time felay or coupling relay and socket, @djacent to the connection in thermal equilibrium(shall
not-ble-exceeded exceed 45 K.

The ¢lectrical connection between the time relay and socket, or coupling relay, shall be properly
checked in order to _exclude any type of overheating which could lead, overtime, [to a
degradation of the cohpection itself.

The Electrical interconnections between the sockets are made with conductors according to
Tablg¢ 9. The electrical connections of the time relay or coupling relay to the voltage or cyrrent
sourg¢e(s) are realized with-flexible conductors according to Table 9.

9.3.5 Heating of alternative termination types

Time relay or coupling relay to the voltage or current source(s) are connected with conductors
according to Table 9.

The maximum permissible steady-state temperature of the terminals as specified shall not be
exceeded in thermal equilibrium.

The temperature rise at the terminals in thermal equilibrium shall not exceed 45 K.

9.4 Heating of accessible parts

The temperature rise of accessible parts in thermal equilibrium shall not exceed the values
stated in Table 11.
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Table 11 — Temperature rise limits of accessible parts

Accessible parts Temperature rise limits
K
e Manual operating means:
Metallic 15
Non-metallic 25

e Parts intended to be touched but not hand-held:

Metallic 30

Non-metallic 720
e Exteriors of enclosures adjacent to cable entries:

Metallic 40

Non-metallic 50

9.5 | Ball pressure test

The [purpose of the ball pressure_fest is to assess the ability of materials to withgtand
mechanical pressure at elevated temperatures without undue deformation. As an alternative,
the time relay or coupling relay ayanufacturer may provide test reports for the materials.

The {est is performed, according to IEC 60695-10-2, in a heating cabinet at a temperatyre of
20 °@ plus the value of the maximum temperature determined during the heating tests, or|at

e 7p °C for externalparts,

—_

P5 °C for garts supporting live parts,

whicleversissthe highest.

The diaeter of the impression th [lis m red with an r f0.1 mnp and
shall not exceed 2 mm. With the exception of the impression caused by the ball, there shall be
no other deformations of the specimen in the surrounding area.

NOTE The testis not made on parts of ceramic material.
10 Basic operating function

10.1 General

Prior to the tests, time relays or coupling relays are subjected to the specified atmospheric test
conditions so that they are in thermal equilibrium.
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10.2 Operate

The time relay or coupling relay shall be preconditioned by the following conditions for this test
until thermal equilibrium is reached:

o H H HN| b + 4 + H P~
a a e PCTTTITS STUTC aATTTuTCTTC tCTITPTCTAatuTC SPTUTTICU;

b)

n

hall be applied with the rated input voltage as indicated, or the upper limit of the rated |input
bltage range specified in 6.2;

= <

c) the contacts (contact set) are loaded with the maximum rated operating currefit(s) spedified.
Immediately after removal of the input voltage and related arrival at the release condition, the
time [relay or coupling relay shall operate again when energized at the lower limit of the
operative range.

10.3| Release

The—frelays time relay or coupling relay shall reach thermal equilibrium at the minimum

permiissible ambient temperature. Aﬁte#a%he#bappheaﬂen%the@pem&eweﬁag&te@s&bﬁsh

the gdperate—condition—the coilvoltage—shall beimmediatelrreduced—t relevantValue
the—gperate—conation,—the—coh—volage—Shat—pe—Hmeagiat reduced-to-therelevantYalue

el
spescffied—in—56-3- After establishing the operate condu on with ief energizing coil df the
operate voltage, the input voltage shall be immediatély reduced to the relevant value spegified
in 6.3.

(0]

When this occurs, the time relay or coupling.relay shall release.

10.4| Time function
10.41 General

Subdause 10.4 does not apply*to coupling relays.

10.42 Functional testat reference values of input quantities
10.42.1 General

The functionaktests are to be carried out with the reference values of the input quantiti¢s as
giver] in Table”1. The number of successive measurements shall be 10 minimum. For the|time
relay|withi multiple setting range functions, the shorter time setting range may be used.

For calculation of the seffing accuracy, repeatability and influence effect of voltage and
temperature, see Annex A.

10.4.2.2 Determination of the setting accuracy

The difference between-the-mean-of the measured values and the setting value shall be within
the tolerances of the setting accuracy indicated according to 6.11.2 by-the-manufacturer.

10.4.2.3 Determination of the repeatability
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The difference between at least five consecutive measured values shall be within the
repeatability indicated according to 6.11.3.

10.4.3 Influencingeffects Effect of influence of voltage and temperature

The effect of the influence of the input voltage and temperature on the specified time(s) is
checked; for this purpose, only one quantity as given in Table 12 will be changed whereas the
other quantity has the nominal value.

The number of successive measurements shall be 10 minimum. For the time relay with multiple
setting range functions, the shorter time setting range may be used.

To check the influence of the temperature, time relays are operated in an appropriateschamber
until thermal equilibrium is attained at the ambient temperature as given in Table 12. Thg¢rmal
equillbrium is attained when variation of less than 1 K occurs between any two -out of three
consecutive measurements made at an interval of 5 min.

The test shall be considered satisfactory if the time relay accomplishes) its function properly

withip the specified tolerance values-as-indicated-by-the-manufacturen

Table 12 — Changing of influencing quantities

Changed quantity Value Tolerance unit
Input voltage 110 % and %IV
80 % or
85 % or
90 %
Ambient temperature -5°C %/K
+40.2C

11 Ihsulation Dielectric strength and impulse withstand

11.1| General

The material used for.insulation purposes shall possess sufficient electrical, thermal and
mechanical properties.

The dlielectric properties are based on the basic safety standard IEC 60664-1.

The rules ferdimensioning basic, double and reinforced insulation as stated intEC-80664-series
IEC $066441 and IEC 60664-3 apply, based on overvoltage category, pollution degree and fated
voltape'stated by the manufacturer according to the requirements of this document.

The rules for dimensioning functional insulation as stated in IEC 60664-1 apply, based on
overvoltage category, pollution degree and rated voltage stated by the manufacturer according
to the requirements of this document.

The insulation of circuits within the time relay or coupling relay shall be tested in accordance
with the maximum-reference rated insulation voltage and overvoltage category of the time relay
or coupling relay.

11.2 Preconditioning

The tests of 11.3 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.
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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.

The damp heat test is carried out in a climatic test cabinet at a relative humidity of (933 90
to 96) % RH. The air temperature shall be maintained at (46+2 38 to 42) °C with an accuracy
of +5 2 K in the area where the specimens are mounted. The specimens are kept in the
chamber for 4 days. There shall be no condensation.

11.3 | Dieleetrie-strength Insulation test
11.31 General

The {ime relay or coupling relay shall withstand the impulse withstand test and dielectri¢ test
as specified in Table 13 and Table 14 or Table 15 in order tosmeet the requirements df the
clearpnces and creepage distances in Clause 14.

Dielegctric tests shall be performed

a) bgetween each circuit and the exposed conductive’parts, the terminals of each independent
clrcuit being connected together (for type tests.on time relays or coupling relays with an
risulating enclosure, the exposed conductive’/parts shall be represented by a metgl foil
cpvering the whole enclosure except the terminals around which a suitable gap shall b left
tq avoid flashover to the terminals);

b) bgtween independent circuits, the.terminals of each independent circuit being conngcted
tqgether.

Unless obvious, the independent.circuits are those which are so described-by-the-manufaciurer.

Circdits having the same rated insulation voltage may be connected together when being tg¢sted
to th¢ exposed conductive, parts.

The fest voltages shall be applied directly to the terminals.

The fest critena shall be-considered-satisfactory acceptable if neither a breakdown nor a
flashpver occurs. The influence of the time relay or coupling relay under test, if any, is ignpred.

11.3.2 "Impulse withstand test

The 1,2/50 ys impulse voltage shall be applied as defined in IEC 61180. The output is then
connected to the equipment to be tested and the impulse applied three times for each polarity
at intervals of 1 s minimum. The influence of the equipment under test on the waveshape, if
any, is ignored.

Therefore the measurement of the test voltage and determination of the impulse shape
according to IEC 61180:2016, 7.1.4, and the verification of the waveshape according to
IEC 61180:2016, 7.2.1, may be omitted; in such case the waveshape has to be monitored by
oscillographic means in order to detect the disruptive discharges.
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The impulse withstand test voltage values are given for sea-level. When using these values, no
further altitude correction is necessary. If for test locations above sea-level a correction is
required, the correction factor as given in IEC 60664-1:2020, 6.2.2.1.4, applies.

Unearthed voltage systems have to be treated as corner-earthed systems.

Table 13 — Impulse test for basic insulation

Voltage line to earth Residential Industrial
AC RMS or DC
Overvoltage category Il Overvoltage category lll
Rated impulse Impulse withstand Rated impulse Impulse withstand
withstand voltage | test voltage at sea | withstand voltage | test voltage.af sea
level leyvel
\Y \% \% \% \%
Up to 50 500 541 800 934
Up to 100 800 934 1 500 1751
Up to 150 1 500 1751 2 500 2 920
Up to 300 2 500 2 920 4 000. 4 923
Up to 600 4 000 4923 6 000 7 385
NOTE 1 Theae imnulse withstand test voltaae values are agiven for saa-lawal Whaon usinag these values no flrthar
NOTHE 1 The-impul se-withstand-test voltage values-are-givenfor sea-level When-using se-values—no-fyrther
f ons above . N ’ orroction |

11.33 Dielectric AC power frequency voltage test
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Table 14 — Dielectric test voltage for basic insulation for devices suitable
for use in single-phase three- or two-wire AC and DC systems

Nominal voltage of the AC test voltage, 60 s DC test voltage ?
supply system (U)) (RMS)
\% \ \%
60 1260 1781
100/200 1 400 1980
120/240 1440 2 037
220/440 1640 2320
480 1680 2 376

NOTE-21 For supply system topology, see IEC 60664-1:20072020, Annex B'.

NOTE-32 The values for AC test voltages are derived from the formula Tj#1 200 V
(see IEC 60664-1:20072020, 5.4.3).

a8 Test voltages are based on IEC 60664-1:20072020, 6.4.5.1, fifth paragraph.

Table 15 — Dielectric test voltage for basic insulation for devices suitable
for use in three-phase four or three-wire AC systems

Nominal voltage of the supply system Test voltage, 60 s
(Uy)
Vv \Y
66/115 1315
120/208 1408
230/400 1600
260/440 1640
27714890 1680

NOTE-2(1 ;"For supply system topology see IEC 60664-1:20072020, Annex B.

NOTE=8'2 The values are derived from the formula Uy+1 200 V (see IEC 60664-
20072020, 5.4.3).
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12 Electrical endurance

12.1 General

Electrical endurance determines the resistance of relays against electrical wear. It is
characterized by the number of operating cycles under load conditions—as—indicated-by-the
manufacturer which the time relay or coupling relay is capable to carry out properly without
maintenance, repair or replacement of components. If not otherwise specified—by—the
the load shall be applied to both the make and break side of a change-over
contact.
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specified in IEC 60947-5-4.

13 Conditional short-circuit current of an output circuit

13.1 General

The switching element of the time relay or coupling relay shall withstand the stresses resulting
from short-circuit currents as specified in 6.5.5.

13.2 Test procedure

The switching element may be operated several times before the test, at no load or at any
current not exceeding the rated current.
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The test is performed by making the current with the separate making switch and the current
shall be maintained until the short-circuit protective device (SCPD) operates.

13.3 Test circuit electromechanical output circuit

The—switching—element output terminals shall be connected in series with the short-circuit
protective device of the type and rating stated-by-the-manufacturer; it shall also be in series
with the-switehing-device make switch intended to close the circuit as shown in Figure 16. The
switching element shall be mounted in the time relay or coupling relay.

The test circuit load impedance shall be an air-cored inductor in series with a resistor, adjusted
to a prospective current of 1 000 A, or another value if stated-by-the-manufacturer but not less
than |100 A, at a power factor of between 0,5 and 0,7 and at the rated operational voltage| The
open|circuit voltage shall be 1,1 times the maximum rated operational voltage of the*sWit¢hing
elempnt.

The lEst shall be performed three times on the same contact element, the SCPD being reget or
replaced after each test. The time interval between the tests shall be not less than 3 min| The
actual time interval shall be stated in the test report.

For ¢hange-over contact elements, the above test shall be made separately on both the
normfally closed and normally open contacts.

NoTEl-For control switches with both two terminals and change-over contact elements,|both
typeg-should shall be tested.

A separate control circuit device may be used for €ach contact element.

The-$witching-element output terminals shalllbe connected in the circuit using 1 m total lgngth
of caple corresponding to the operational current of the switching element.

Full current
Make switch Metal enclosure limiting resistor

| o * Note

\
J
/

Prospective current 1 000 A.
Power factor 0,5 to 0,7 (or as
specified by the manufacturer)

SCPD as specified Device under test Fusible elemenf
by the manufacturer

IEC

NOTE Fe-be The fusible element is connected alternatively to | or Il on successive tests.

Figure 16 — Test circuit electromechanical output, conditional short-circuit current

13.4 Test circuit solid state output circuit

The-device-undertest(DUT) time relay or coupling relay in the new condition shall be mounted
as in service, in free air, and connected to the test circuit with the same size wire as used in

service as shown in Figure 17.

The short-circuit protective device (SCPD) shall be of the type and rating stated—by—the
manufacturer.
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The switching element is in the ON-state, and R, is selected so that the current flowing through

the static output is equal to its rated operational current. The supply shall be adjusted to 100 A
prospective short-circuit current. The SC switch, parallel with the R4 load, is intended to cause

the short circuit. The open circuit voltage shall be 1,1 times the rated operational voltage or the
maximum value of the voltage range.

The test shall be performed three times by randomly closing the SC switch. The test current is
maintained until the SCPD has operated. The interval between each of the three tests shall be
not less than 3 min. The actual time between tests shall be stated in the test report. After each
test, the SCPD shall be replaced or reset.

Ry
o SCPD DUT
Power Device
supply under test o
SC switch
[
Prospective short-circuit current 100 A
IEC
a) two-terminal AC or two-terminal DC
Rq
o————— SCPD DUT
Power Device
supply under test o
SC switch
[ 4 L

Prospective short-circuit current<100 A EC

b) three-terminal AC or three-terminal DC

Figure 17 — Test circuit solid state output, conditional short-circuit current

13.5| Condition of switching element after test

a) After the short-cifcuit test the time relay or coupling relay shall be able to switch tp the
¢lease condition.

—

b) After the.test the device shall withstand the dielectric strength test according to 11.3.

14 InsUtation coordination and protection against electric shock

14.1 General

Insulation coordination reflects clearances, creepage distances, solid insulation and protection
against direct contact.

14.2 Clearances and creepage distances
14.2.1 General

Clearances and creepage distances shall be dimensioned in conformity with-reference rated
insulation voltages, overvoltage category and pollution degree according to IEC 60664-1
depending on the type of-use environment.
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NOTE-4+ According to IEC 60664-1 the direct surroundings are decisive for the dimensioning of creepage distances
and clearances. Thus the environmental conditions in the respective location where the time relay or coupling relay
is mounted apply and not those in the factory to which the location belongs.

Where time relays or parts of time relays, or coupling relays or parts of coupling relays are
protected against conductive pollution, creepage distances and clearances may be
dlmenS|oned in accordance with |mmed|ate enwronmental cond|t|ons -The manufacturer shall

degree—4- The degree of protectlon to be provided in the installation enwronment (for example
by use of a suitable enclosure) shall be stated.

Shodld the printed circuit board(s) be coated with varnish or a protective layer which is.resistant
to ageing, the creepage distances of the coated areas may also be considered in a¢cordance
with pollution degree 1 (see IEC 60664-3).

Clearances and creepage distances between mutually insulated circuits (for example betveen
input| circuit and output circuit) shall be dimensioned in accordance withythe higher referlence
voltapge.

The ¢learances specified do not apply over open contacts unless full disconnection accofding
to IEC 61810-1 is specified. Clearances and creepage distances-specified for pollution degree
2 or 3§ do not apply in the case of electronic components either\(for example triac), that is tp say
both |inside these components and on electrical terminals)and soldered joints at the prjinted
circult board.

When conductors are completely enclosed or sealed by solid insulation including coatingg, the
clearpnces and creepage distances are not applicable.

m 3P F 5O <

According to |IEC 60664-1 and IEC 60664-3, the basic safety standards in the field of low
voltage insulation coordination, one or both of the following options a) and b) shall be selected:

a) For constructions in accordance with IEC 60664-3, where protection against pollution is
achieved by using adequate coating, potting or moulding, the reduced clearances and
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creepage distances as specified in IEC 60664-3 may be used. All the requirements and tests
of IEC 60664-3 shall be fulfilled. The following items apply:

e value for lower temperature according to IEC 60664-3:2016, 5.7.2: —10 °C;
e temperature cycle according to IEC 60664-3:2016, 5.7.4: severity 1;

e partial discharge test according to IEC 60664-3:2016, 5.8.5, is not required;
e no additional tests according to IEC 60664-3:2016, 5.9, are required.

b) In the case of time relays or coupling 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.

14.2)2 Clearances

a¥a)
BP
annlibations I ovarvoliaa taaorv |l and industrialannlications
P PHEAHORASSH Hh A egtiremnen t —HovVer/otag te GO aRGHRGUSHIG A PPHEIHORS
shallfulfil the reauirements of overvoltaae cateacorv . Clearances shall Balselected lfrom
StanhH—mefequireme s ot overvorageCategory—+ e eeS—ShHaH—RBe=Setecteq O

The [clearance values for time relays and coupling relays shall fulfil the requiremenfts of
overyoltage category Ill. When time relays and coupling relays am@\permanently connected to
the power distribution network, the applicable overvoltage c¢ategory shall be determined
accofding to IEC 60664-1:2020, 4.3.2. Clearances shall be selggted from Table 16. For dpuble
and feinforced insulation the values of the next higher rated impulse withstand voltage|from
Tablg 16 are applicable.

Table 16 — Minimum clearances for basic insulation

Vdlltage line to Rated Minimum;clearances up to 2 000 m above sea level 2
earth (AC RMS or impulse
DC) withstand
voltage
Cafl ll Cat 1l Pollution degree
1 2 3
\Y \ mm mm mm
5 - 500 0,04 0,2 0,8
10p0 50 800 0,1 0,2 0,8
150 100 1500 0,5 0,8
30p 150 2 500 1,5
60 300 4 000 3,0
-- 600 6 000 5,5
a8 Ap.the dimensions in this table are valid for altitudes up to and including 2 000 m above sea level, cleargnces
far_altitudes above 2 000 m should be multiplied by the altitude correction factor specified in IEC 60664-
1:20072020, Table A.2.

When an overvoltage control component is used (for example surge suppressor), clearances
may be defined in accordance with Table 17.
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Table 17 — Minimum clearances in controlled overvoltage conditions-for-internal-circuits

Voltage 2 Minimum clearances in millimetres
Pollution degree
\ 1 2 3
330 0,01 0,20 0,80
400 0,02 0,20 0,80
500 0,04 0,20 0,80
600 0,06 0,20 0,80
800 0,10 0,20 0,80
1000 015 0,20 0,80

a8 This voltage is the clamping voltage of the overvoltage control device.

14.2)3 Creepage distances

Creepage distances shall be selected from Table 18.

Table 18 — Minimum creepage distances for basic insulation

Creepage distances in millimetres
Voltage @ Printed wiring Other materials
material
RMS Pollution degree Pollution degree
pr DC 1 2 1 2 3
Material group Material group
Vv b c b | 1 1] | 1 1

Upto 50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
Up to 100 0,1 0,16 0,25 0,71 1,0 1,4 1,8 2,0 4,2
Up to 160 0,25 0,4 0,32 0,8 1,1 1,6 2,0 2,2 4,5
Up to 250 0,56 1,0 0,56 1,25 1,8 2,5 3,2 3,6 4,0
Up to 320 0,75 1,6 0575 1,6 2,2 3,2 4,0 4,5 3,0
Up to 400 1,0 2,0 1,0 2,0 2,8 4,0 5,0 5,6 q,3
Up to 500 1,3 25 1,3 2,5 3,6 5,0 6,3 7,1 4,0
Up to 630 1,8 3,2 1,8 3,2 4,5 6,3 8,0 9,0 1P.,0

a lhis voltage is the rated.voltage or the highest voltage which can occur in the internal circuit when supplied
rated voltage and dnder the most onerous combination of conditions of operation within the time relqy or
coupling relay rating.

b Material groupssl\M, Illa, Illb.

¢ Material groups I, Il, llla.

Materials’are separated into groups according to their comparative tracking index (CTI) vqlues,
as follows:

e material group | 600 < CTI;

e material group Il 400 < CTI < 600;
e material group llla 175 < CTI < 400;
e material group lllb 100 = CTI < 175.

The proof tracking index (PTI) is used to verify the tracking characteristics of materials. A
material may be included in one of these four groups on the basis that the PTI, verified by the
method of IEC 60112 using solution A, is not less than the lower value specified for the group.

For reinforced and double insulation, twice the values from Table 18 are applicable.
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14.3 Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical stresses as
well §isthermal and environmental Influences which can occur during the anticipaied I|&c f the

relay
Q.

The gqualification of the solid insulation shall be verified by tests according to(ﬁé insulation,
vibrafion and shock test (see 11.3, 17.1 and 17.2). (19
N+

Ther¢ is no dimensional requirement for the thickness of solid msulatlor‘rl/

Test poltage values for double insulation and reinforced insulation ﬁy be twice those for pasic
insulgation for the power frequency test (see Table 14 and Tab ), and the test voltage for
the impulse withstand test shall be one level higher than that f sic insulation (see Tablg 13).

X

The basic insulation is always directly adjacent to the hQaQious potential.

This fequirement, however, is not applicable wher%t% insulation consists of thin layers, except
for mlica and similar scaling material, and if 5\0

e fqr supplementary insulation, the insul@ consists of at least two layers, provided that
epch of the layers withstands the ge ectric strength test of 11.3 for supplementary
insulation; \Q)

o fqr reinforced insulation, the insulation consists of at least three layers, provided thaf any
two layers withstands the dle\lg ic strength test of 11.3 for reinforced insulation.
14.4| Protection against d@t contact

For time relays or coupliftg relays being operated as in normal use, for example in the calse of
time ketting for the ti elay, all accessible parts which carry voltages shall have a sufficient
direcf contact prot{cyon with a minimum degree of protection of IP20 in accordance| with
IEC §0529. @

This pequi nt does not apply where insulated by reinforced insulation or double insulation
from hz/r us live parts with the rated voltage not exceeding 50 V AC (RMS value)/60 \f DC.
N\

NOTE ~—SELV CIrculis can be considered 1o meet this exception.

Protection is regarded as ensured where the degree of protection of enclosure is IP 2X or better
according to IEC 60529.

15 Mechanical strength

15.1 General

Parts and connections shall have adequate strength and be reliably fixed. Adjusting elements
shall not change their position-due-te with vibrations-as and shock in normal use and shall be
secured, where required.
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Internal connecting lines shall be designed-se-that-they-are-not-damaged-by-sharp-edgesand

the-like in such a way that they cannot be damaged by elements such as sharp edges.
Compliance is checked by the test of Clause 18.

Time relays or coupling relays shall meet the above requirements, even after appropriate
transport. Unless—this—ean—be—achieved—by constructional measures can meet the above
requirements, protection against mechanical damage shall be ensured through precautionary
measures during transport. In special cases instructions for package and transport shall be
attached.

15.2| Mechanical strength of terminals and current-carrying parts

15.21 General

Current-carrying parts including the terminals shall be-efa-metal-having-strength'provided with
adequate metals for their intended use according to 15.2.2 to 15.2.5.

15.2. Mechanical strength of screw terminals and screwless terminals

Screy terminals and screwless terminals shall comply with therequirements and tedts of
IEC 60999-1. The test current shall be the rated current for the time relay or coupling relay (not

that ¢f the terminal, which might be higher) as specified-by-thehanufacturer.

15.2;3 Mechanical strength of flat quick-connect téerminations

Flat quick-connect terminations shall comply with.thé requirements and tests of IEC 61210 as
regafds dimension, temperature rise and mechanical force. Deviating dimensions of a male tab
are germitted provided the connection to a standard female connector ensures the insgrtion
and withdrawal forces as specified in IEC 64210.

Male[tabs shall have sufficient distancebéetween one another to ensure the required cleargnces
and ¢reepage distances-when even i non-isolated female connectors are mounted on the [male
tabs;|in case these requirements can only be fulfilled with isolated female connectors, this|shall
be explicitly stated in the-manufasturer’s product documentation.

15.2)4 Mechanical strength of sockets

Sockets shall comply with the requirements and tests of IEC 61984.

Howegver, the «Corrosion test of IEC 61984 is replaced by a dry heat steady state tgst in
accofdance with IEC 60068-2-2:2007, Test Bb at 70 °C for 240 h.

NOTE| 1/ This ageing test is intended to ensure the mechanical and electrical properties of the combination |of the
time re¢laynor coupling relay and socket.

For the measurement of the resistance across the time relay or coupling relay and socket
terminations it is permissible to use the time relay or coupling relay dummy (for example with
short-circuited relay contacts).

The tests shall be-made performed with the sockets specified-by-the-manufacturer and stated
in the documentation of the time relay or coupling relay.

NOTE 2 Within the scope of this document the combination only of the time relay and mating socket can be
assessed.

15.2.5 Mechanical strength of alternative termination types

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

16.1 General

Time relays or coupling relays shall be constructed-se-they-provide with resistance to abnormal
heat and fire.

Parts—of-Insulating materials which might be exposed to thermal stresses due to electrical
effects, and the deterioration of which might impair the safety of the equipment, shall not be
adversely affected by abnormal heat and by fire. Compliance is checked by the test of 16.2.

16.2| Glow-wire test

The glow-wire test is carried out to verify that the requirements regarding the resistance of

insulating materials to heat and fire are met.-As—an—-alternative—therelaymamutacturer
provigde-testreportsforthe materials:

Insulption materials shall meet the following requirements, at a minimum, accordin
IEC 60695-2-11:

The {est is-considered-to-be-satisfactory passed if the)flame or glowing of the tested p

extinguished within 30 s after removal of the glow wire.

17 VYibration and shock

17.1| Vibration

The time relay or coupling relay shall.be tested with the output in the operated and non-ope
condjtion.

Durirjg the test in the operated condition, the time relay or coupling relay shall be ener
prefegrably at the lowerdimit of the operative range according to 6.2, that is to say with §0
85 %]| or 90 % of the rated input voltage.

Durirlg the test the'contact-action openings should be monitored. Contact openings up to
are not considered as failures.

The fest shall be carried out in accordance with IEC 60068-2-6, under the following cond
tunless.etherwise specified-by-the-manufacturer,forexample-shipbuilder standards—ete)

hpusing: 750 °C;
stipporting current-carrying parts: 850 °C;
d

Liration of application: 30 s.

solid

g to

art is

rated

pized
%!

3 ms

tions

frequency range: 10 Hz to 150 Hz;
transition cross-over frequency: 60 Hz;

/< 60 Hz constant amplitude of movement 0,15 mm;

/> 60 Hz constant acceleration 20 m/s? (2 g);

number of sweep cycles per axis: 10;

sweep speed: 1 octave/min.

The setting-ef-specified time shall not have been changed due to vibration stress; insulators
shall show no damage.

At the end of the test a visual inspection and a functional test shall be carried out on the device.
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The test shall be considered satisfactory if the time relays or coupling relays

a) comply with the dielectric voltage test according to 11.3.3;

b) f

unction properly within the specified tolerance values;

c) show no rupture nor deformation.

17.2

Shock

2023

The fime relay or coupling relay shall be tested with the output in the operated and non-o,@

cond

85 %

Durirlg the test the contact openings should be monitored, unless dﬂ)'}rwise specified,
100 h/s2 only. Contact openings up to 3 ms are not considered as@l ures.

Unle
unde

Durirlg the test in the operated condition, the time relay or coupling relay shalfl ener
prefgrably at the lower limit of the operative range according to 6.2, that is ay

n
e akis in both the positive and negative senses:%
n

tion.
Q

with §
or 90 % of the rated input voltage. N

4

Es otherwise specified, the test shall be carried out in \{édordance with IEC 60068
I the following conditions: LN

& O
echanical shock value for endurance: 300 m/sz'Q

R

Limber of mechanical shock per each dire&tsfbgn: 3.

rated

hized
0 %,

Lp to

2-27

W no

vice.

The getting time shall not have been ch@ﬁed due to shock stress; insulators shall sho
damage .

A\Q)
At the end of the test, a visual mspe@on and a functional test shall be carried out on the dg
Othef-testsmay-be-specified-by the-manufacturerforexample-shipbuilder standards—ete

18 Electromagnetic&’mpatibility (EMC)

O

General C)

hotHdontial cammaraial Aand Liaht 1o
oSO e oot gttt

S

rTCOTaTTT
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Time relays or coupling relays not incorporating electronic circuits with active components are
not sensitive to electromagnetic disturbances in normal service conditions, and therefore no

EMC tests are required.

18.2 EMC-Immunity
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€ lfithe functional-interruption-times-are HiF(ZXanf from-the re
edhcHoRa—HR e dpHoR+HResSare G reftHomtef

uired-test level this shall be-acceptable-and
Heotest+eVer,tHSSRahbea ptaoreahRaG

the test report: \6

Fal
g4

acco

residential, ¢ ercial and light-industrial environments according to the specification.

TheT

The pehaviour ofgtrg)time relay or coupling relay submitted to the immunity tests shall

dance wi requirements in Table C.2 for industrial environments and Table C

pg(r/ﬁvrlate tests to verify the compliance with these requirements are given in Claussg

be in
3 for

C.2.

N

The time relay or coupling relay shall be placed as a single device under test in the test setup
according to the cited document and connected on all ports as specified. The test may be
performed with no load for output ports. Each test of the time or coupling relay shall be done

a) in operate condition with rated values applied, and

b) in release condition, with all supplies except the control voltage at rated value. This
exception is only for the OFF delay function.

For the evaluation of the tests the performance criteria as defined in Table C.2 shall be used.

It is not always possible to test every function and every specified time of the time relay; in such
cases the most critical mode of operation shall be selected.
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The configuration and mode of operation during the tests shall be precisely noted in the test
report. For each test, the respective test level shall be stated.

18.3

EMC - Radiated and conducted emission

Timerelavs intended for ise in residantial installation shall fulfill clace B racsidential commercial

IIIITI ial . .

The

CISAR 11.
N

A\
ime relay or coupling relay shall comply with the limits of disturbances corm:jsg;ndi

ng to

Time| relays or coupling relays intended for use in industrial installation,"shall fulfill clgss A
requirements in accordance with CISPR 11:2015, Clause 5, for industr;{]yequirements.
©
Time| relays or coupling relays intended for use in residential inﬁ;l ation shall fulfill clgss B
requifements in accordance with CISPR 11:2015, Clause 5,4§ryesidential, commercial and
light4ndustrial environments. N\
K
The gppropriate tests to verify the compliance with theé(equirements are given in Clausg C.3.
All efnission tests shall be performed with the time@gay or coupling relay in operate condlition
with fated values applied. O
7
$
19 Qybersecurity for industrial aué@nation and control systems (IACS)
W
If embedded firmware is involved gber-security aspects should be considered accordipg to
IEC $2443-4-2. \,;\-
‘\\0
NOTE| IEC TS 63208 gives guida{c) on security aspects in the context of low voltage switchgear and controjgear.
Morefover, embedded@&va’re should be designed according to the recommendations stafed in
IEC TR 63201. C)
20 Enviror@'ﬁl information
20.1 Q/Q'wéonmentally conscious design process
Envirommentatty tonmstious desigm process s described T tEC 62436
20.2 Procedure to establish material declaration

When customers request a material declaration, IEC 62474 provides the framework.

NOTE
switch

IEC 60947-1:2020, Annex W, gives guidance on the material declaration in the context of low voltage

gear and controlgear.
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(informative)

Setting accuracy, repeatability and effect of influence calculation

A.1 General

The setting accuracy, repeatability and effect of influence are determined from the following

calculation formulae in Table A.1.

Table A.1 — Calculation formulae
Accuracy / Influence effects Formulae
T — T
Setting M~ 'Si.100 (%)
‘M
Accyracy
1 Tmax _Tmin
Repeatabilit +—x 2T x100(%
peatabilty e (%)
™ 4 —TM
Voltage iLx1OO(%)
TMg
Influgnce effects
TM o TM
Temperature +—Z=es  x100(%
. R (%)
where
Ty is the mean of the measured values;
Ty is the setting time;
™ is the full-scale value with analogue §€tting, or setting value in absolute values with digital setting;
T hax is the maximum measured value;
T in is the minimum measured vélue;
™ 4 is the maximum measuyreéd’value within the rated input voltage range;
™, is the maximum m&asured value within the ambient temperature range.
A.2 | Example-of calculation
Meaqured yalues: 9,91 s, 9,95s, 10,01 s, 9,97 s, 9,99 s, 10,05s, 10,02 s, 9,98 s, 1000 s,
9,93
™ 9,981 s
TMg 10s
Tg 10 s
Tmax 10,05's
Ton 9.91s

Setting accuracy ‘w‘

Repeatabilit +—
P Y 2 10

1 10,05-9,91
X—m—m——

x100(%) = 0,19 %

x100(%) = 0,70 %
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Annex B
(informative)

Risk assessment

B.1 General

A risk assessment process based on ISO/IEC Guide 51 is given below. Other risk assessment
procedures are contained in ISO 14971, SEMI S10, IEC 61508 series, ISO 14121-1, and ANSI

TR3 Otbar tobliobod o P wibialb—toanlaxna oot HZSNH PRSP NN o ] b — P2
JEUTCT S oTaUTTSTTO U PTUC T T UOT C S WITTOTT TTTITPTOTITCTTC STITHTAT STO PSS~ oalT arSU 0T UOST U

Tolenable risk is achieved by the iterative process of risk assessment (riskﬁ{%lysis an(

evalyation) and risk reduction (see Figure B.1).

3

B.2 | Risk assessment procedure 0,

risk
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Only relevant if
tolerable risk
cannot be
achieved by risk
i reduction.

Identify user, intended use
and reasonably foreseeable
misuse

-
\

|

Hazard identification

|

Risk analysis?

Estimation of risk

Risk assessment

@
-

!

Evaluation of risk

Y QS’

Is the risk tolerable?

No
v

Risk reduction

. ¢

aSee Figure 1

Yes —

S

Estimation of risk 0

o

l \)
Evaluations@k

3
' :
.

[ Complete J

[SOURCE: ISO/IEC@?DE 51:2014, Figure 2]

2  Thle footnot

NS

rs to ISO/IEC GUIDE 51:2014, Figure 1.

igure B.1 — Iterative process of risk assessment and risk reduction

IEC

B.3 Achieving tolerable risk

The following procedure (see Figure B.1) should be used to reduce risks to a tolerable level:

a) identify the likely user group(s) for the product, process, or service (including those with
special needs and the elderly), and any known contact group (for example use or contact

by children);

c)
process or service;

d)

identify the intended use and assess the reasonably foreseeable misuse of the product,

identify each hazard (including any hazardous situation and harmful event) arising in all

stages and conditions for the use of the product, process or service, including installation,

maintenance, repair, and destruction or disposal;
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e) estimate and evaluate the risk (see Figure B.1) to each identified user/contact group arising

f)

g)

from each hazard identified;

if the risk is not tolerable, reduce the risk until it becomes tolerable.

When reducing risks the order of priority should be as follows:

1)
2)

3) irfform users of the remaining risk after design due to any shortcomings of the r?§e
nmeasures adopted, indicate whether any particular training is required, and speciQp%ﬁy
tq provide personal protection equipment (information for safety). (1‘})

This procedure is based on the assumption that the user has a role to play in(tl}% risk redu
procgdure by complying with the information provided by the manufactureg"(\sée Figure B.

eliminate or reduce risks as far as possible (inherently safe design and construction);

judge if the risk is tolerable (for example by comparison with similar products, processes or
services);

take the necessary protection measures in relation to risks that cannot be eliminated

4+ ' &l H AW
} rUtculiivimT utcvivT o/,

ction
need

ction
D).
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Risk assessment

(Based on defined limits of the assessment, intended use, and

reasonably foreseeable misuse of a product)

Risk reduction measures taken during design

v

Step 1: Inherently safe design

Design

Use

Step 2: Guards and protective devices

Step 3: Information for use

+ on the product or its packaging
o warning signs, signals

r\’q’

o warning devices

A

« in the instructions for use,
including information or
training (where necessary)

<

;\\

4

¥

Risk remaining (residual risk‘&Qer design
\(\®
»
Additional %otective devices
\‘
@
<O
N~
anization of work, application of
equipment and supervision

Training

$

*

Y

Personal protective equipment

NV
RS
@'\

Residual risk after
measures applied
by supplier

Residual risk after
all protective
measures have

been applied
IEC

[SoU

Figure B.2 — Risk reduction

The steps taken in the design procedure are shown in order of priority. The steps to be taken
by the user are not in order of priority because this would depend on the application. It is
emphasized that the additional protection devices, personal protection equipment and provision
of information to users should not be used as substitutes for design improvements.

This step or procedure has to be done for each component as well for all components together
(= device). The responsibility is clearly defined that for the component the responsibility has to
be taken by the manufacturer. The responsibility for the assembled/complete device is on the

side of the user (OEM or manufacturer/developer of the device).
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For the relay as component, the considered hazards are given as examples in Table B.1 based
on Figure B.3. However, users have to consider which failure modes are risky and take these
or all within their risk consideration.

Time relay
Pow?r Control Output
Power port SL.Jpp)t/ =M circuit ™ circuit Output port
circui

!

1/0 control circuit

1/O control port

Figure B.3 — Example of the timeelay circuit block diagram

IEC

Tahle B.1 — Examples of the relation betwéen failure mode, consequences and hazard

Faiflure mode

Consequiences

Hazard

Fail4re of power
supplly circuit

The time relay or coupling
relay will not work properly or
never work, becausge a-part, a
device or a condyetor of a
printed board, inie power
supply circuif\bas been
opened qr short-circuited.

The power supply for the
time relay or coupling
relay is not interrupted.

Worst case: uncontrolled
heating (overheating),
ignition with flame.

The power supply for the
time relay is interrupted.

None (just loss of functioh).

Failyre of I/O
contfol circuit

The timevrelay or coupling
relay will not work properly or
never work, because a part, a
device or a conductor of a
printed board in the 1/0 control
circuit has been opened or
short-circuited.

Input signal for the time
relay or coupling relay is
not interrupted.

Degradation of performarce.

Input signal for the time
relay or coupling relay is
interrupted.

Loss of function.

Failurecof eontrol
circufit

The time relay or coupling
relay will not work properly or

The power supply for
internal circuits is not

Worst case: uncontrolled
heating (overheating),

never work, because a part, a
device or a conductor of a
printed board in the control
circuit has been opened or
short-circuited.

interrupted.

ignition with flame if the
power supply is not
interrupted.

The power supply for
internal circuits is
interrupted.

Loss of function.

Relay coil is opened.

None (just loss of function).

Failure of output
circuit

The time relay or coupling
relay will not work properly or
never work, because a part, a
device or a conductor of a
printed board in the output
circuit has been opened or
short-circuited.

Relay contact bridging.

Worst case: uncontrolled
heating (overheating),
ignition with flame if the
power supply is not
interrupted.
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B.4 Application of risk assessment procedures (proposal for the user)

2023

For hazards in the scope of this document, examples of severity of harm are given in Table B.2.
Probability of harm is given in Table B.3. The risk category, which is selected based on severity
and probability, is given in Table B.4.

Table B.2 — Severity of harm

Severity group

People

Equipment/Facility

Catastrophic

One or more fatalities

Facility loss

Sevdre Disabling injuring/iliness Major system loss or facility damage
Modg¢rate Medical treatment or restricted work activity | Minor subsystem loss or facility damag¢
Mingr First aid only Non-serious equipment or facility ‘damape
Table B.3 — Probability of harm
Probability of harm
Typical occurrence of failure modes (to be Rate ofoccurrence
pssessed by product and application) Frequent Poszilg Rare Unlikly
Failure to break X X X X
Failure to make X X
Failure of supplementary insulation X X X
Faillire | Failure of reinforced insulation (basic
modes insulation shall remain) X X X
Failure of functional insulation X
Input circuit interruption
Failure of basic insulation X
NOTE Table B.3 is taken from IEC 62314;2022, Table B.3.
Table B.4 - Risk category
Risk assessment/risk category
Severity of'harm Probability of harm
Frequent Possible Rare Unlikely
Se¢verity Catastrophic 3 3 2 2
Severe 3 2 2 1
Moderate 3 1 1 1
Minor 2 1 1 1
Key Category Description

Broadly acceptable

This fulfils the requirement for tolerable risk.

2 As low as reasonably practicable This does not automatically fulfil the requirement for
tolerable risk. If possible, these risks should be reduced
further to Category 1. If not possible, then the
instructions should contain a description of the risk so
that the responsible body can take appropriate steps to
protect the safety of operators.

3 Intolerable This contains risks that are not tolerable risk.

NOTE Table B.4 is taken from IEC 62314:2022, Table B.4.
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CA

Annex C
(normative)

Tests for EMC

General

Annex C states the EMC tests for time relays and coupling relays where EMC tests are required.

For d
cond

a) in
b) rg

roducts 1allnng within the scope of ANnex C, Table C.T ShOWS IwWO Sets 0 enwro&
tions as:

Q7
dustrial environments; (b
N
3)

Table C.1 — Environmental conditions influencing I‘E.]I\/Jb
N

sidential, commercial and light-industrial environments.

ntal

. - - ~ . .
High emission '\onw emission

Low immunity Not allowed ~ @ Residential (b)

High immunity Industrial (a) \Qy All environments

Indug
equif

Time|

of th¢ following is expected: \"Q

° N

=

=

Resiglential examples of suoﬁﬁ]uipment include appliances and similar loads.

C.2

c.2.1

The
elect
acco

—
S

trial examples of such equipment are switchea( the power distribution network

ment for industrial use with permanent connec@ to the power distribution network.

\

relays or coupling relays shall be specifieé@r industrial environments when one or

dustrial, scientific and medical (I$I@$pparatus (as defined in CISPR 11);
bavy inductive or capacitive Ioad’&hwat are frequently switched;

gh currents levels associatgéﬁ'nagnetic fields.
QS

EMC immua)i®® ‘

Gene@

EMC irements have been selected to ensure a satisfactory immunity ag
fomagnetic disturbances of time relays and coupling relays. Tests shall be carried d

and

more

ainst
ut in
hs of

e& e with the basic standards given in Annex C and with the specified conditio

Tbl i SN | ey | 4 ol T olala O O £ HN | | H | ol
a C U.2 1TUI 1nmidaustiriar CriviIinturimicIins  altu  1adavic U.o 1TUI TCoIUCTIItdl, CUltirierviarl aritu

industrial environments.

ight-

The behaviour of the time relay or coupling relay submitted to the immunity tests shall be in
accordance with the requirements in Table C.2 for industrial environments and Table C.3 for
residential, commercial and light-industrial environments.

C.2.2 Performance criteria

c.2.21 General

The performance criteria are defined in detail in C.2.2.

e Performance criterion A: No disturbance of function is allowed in that the adjusted time
function (for example operate time delay, release time delay) shall not be changed, nor shall
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the time function be restarted. This applies during, as well as after, the specified time
according to 3.1.3. The nominal values of the specified time, such as 10 s, are given in
Table 4. The time deviation during the test shall not exceed 10 % of the value for undisturbed
condition. No disturbance of a display (such as flickering of a LED, display illegible) is
allowed. No disturbance of the output of the time relay is allowed.

e Performance criterion B: No degradation of function is allowed in that the adjusted time
function (for example operate time delay, release time delay) shall not be changed, nor shall
the time function be re-started. This applies during, as well as after, the specified time. The
time deviation during the test shall not exceed 10 % of the value for undisturbed condition.
Short disturbances of a display (such as undesired LED illumination, loss of display
information) shall not be considered as failures. During the tests, the output condition of the

syvitching element shall not change.

e Performance criterion C: Temporary loss of function is allowed, provided the fun@ais self-
gcoverable or can be restored by system reset. 0y
N

C.2.3.2 Electrostatic discharges (1/

—

This fest shall be performed according to IEC 61000-4-2:2008, Clause 7 n'c}élause 8, with the
valugs given in Table C.2 or Table C.3. See IEC 61000-4-2 for applidability of contact ¢r air
discHarge tests or both. N

©

Cc.2.3.3 Radiated radio-frequency electromagnetic f|elt§/C)

This test shall be performed according to IEC 61000-4-3: 2@@ Clause 7 and Clause 8, with the
valuds given in Table C.2 or Table C.3. Q<<

C.2.3.4 Electrical fast transients/bursts

This ftest shall be performed according |IEC 6@5\0 4-4:2012, Clause 7 and Clause 8, with the
valugs given in Table C.2 or Table C.3. Thes@st shall be performed at repetition frequencies of
5 kHz. As an alternative, 100 kHz may besgelected.

¥
xO
This test shall be @,LW“formed according to IEC 61000-4-5:2014 and

IEC 61000-4-5:2014/AMD1: @}» Clause 7 and Clause 8, with the values given in Table 4.2 or
Tablg C.3.

C.2.34.5 Surges

-

C.2.3.6 Conduc@disturbances induced by radio-frequency fields

This fest shall @Fformed according to IEC 61000-4-6:2013, Clause 7 and Clause 8, with the
valugs given@ able C.2 or Table C.3.

C.2.2.7<</C) mmunity to power-frequency magnetic fields

The test method shall be in accordance with TEC 61000-4-8:2009, Clause 7 and Clause 8, with
the test levels as defined in Table C.2 or Table C.3.

C.2.2.8 Voltage dips and voltage interruptions

This test shall be performed in accordance with IEC 61000-4-11:2020, Clause 7 and Clause 8,
for solid state relays with a rated operational current less than 16 A and in accordance with
IEC 61000-4-34 for time relays or coupling relays with a rated operational current higher than
16 A.

C.2.2.9 Summary of Immunity test conditions

Table C.2 and Table C.3 summarize the test conditions and requirements of immunity tests.
The configuration and mode of operation during the tests shall be precisely noted in the test
report. For each test, the respective test level shall be stated.
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Table C.2 — Immunity tests for industrial environments

Type of test Test level required Performance
criteria
Electrostatic discharge +8 kV / air discharge enclosure port B
IEC 61000-4-2 and
+4 kV / contact discharge enclosure port
Radiated radio-frequency electromagnetic field, A

IEC 61000-4-3

80 MHz to 1 GHz 10 V/m enclosure port

1,4 GHz to 6 GHz 3 V/m enclosure port A

Electrical fast transient/burst f +2 kV AC, DC power port Q&B
IEC 61000-4-4 +1 kV control port using the capacitive Fb
coupling clamp @ P

5 kHz or 100 kHz repetition frequer}G}/

Surges (1,2/50 pus to 8/20 us) 9 +2 kV required for AC power o% B
(line to earth)

IEC 61000-4-5 %
+1 kV required for control N DC power
ports (line to % )
+1 kV required f power ports
(i 3\9\6’ ine)
+0,5 kV requir r DC power ports (line
Q to line)
Corpducted radio-frequency at 150 kHz to 80 MHz 10V @@I ports, AC/DC power ports A
IEC 61000-4-6 ) \\>\
IMmunity to power-frequency magnetic fields ®\ not applicable A
4.8b
IEC 61000-4-8 x\i‘\
Voltage dips ¢ ¢ $ Class 3 © B
IEC 61000-4-11 ’\Q) 0 % residual voltage during 1 cycle AC
OQ power ports
b 40 % residual voltage during 10/12 cycles C
. C\)js‘ AC power ports
C)\\ 70 % residual voltage during 25/30 cycles
. AC power ports
Voltage int@ons c.d 0 % residual voltage during 250/300 cycles C
IEC 1000-4-11 for rat rational current < 16 A AC power ports

IEC §1000-4-34 for r«e operational current > 16 A

)
a8  +2 kV direct r,Qw}nt when control port is connected to the power supply during the test.
b Efjuipme ceptible to power frequency magnetic fields as declared, shall be tested with 30 A/m (50 Hz, 60
Hi) s
¢ T @ue in front of the slash mark (/) is for 50 Hz and the value behind for 60 Hz tests.
d |f tilv fuubtiuuai ;Iltvllupt;ull tilllcb ELASALLLI®ARSERSASAAS RS vaiuvb fIUIII tilv lvquilvu' tcbt ivvci, tilib bild“ 'uv alltt table
and noted in the test report.
¢ Class 3 applies to points of common coupling and in-plant points of common coupling in the industrial
environment in general.
f Control ports — applicable only to ports interfacing with cables whose total length according to the
manufacturer’s functional specification may exceed 3 m.

9 Applicable also to control ports interfacing with cables whose total length according to the manufacturer’s
functional specifications may exceed 30 m.
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Table C.3 — Immunity tests for residential, commercial and light-industrial environments

Type of test Test level required Performance
criteria
Electrostatic discharge +8 kV / air discharge enclosure port B
IEC 61000-4-2 and
+4 kV / contact discharge enclosure port
Radiated radio-frequency electromagnetic field, A

IEC 61000-4-3
80 MHz to 1 GHz

3 V/m enclosure port

1,4 GHz to 6 GHz 3 V/m enclosure port A
Electrical fast transient/burst © +1 kV AC power port Q}’B
IEC 61000-4-4 +0,5 kV DC power port fo)
“
+0,5 kV control port using the capaciﬁ@
coupling clamp @ r\' .
; /
Surges (1,2/50 ps to 8/20 ps) f +2 kV required for AC pow?r\(hprts B
IEC 61000-4-5 (line to earth\%
+1 kV required for@ wer ports
(|ine\Q5 rth)
+1 kV required, for AC power ports
<< (line to line)
+0, equired for DC power ports
(,\& (line to line)
Corpducted radio-frequency at 150 kHz to 80 MHz ®’3\\/ RMS control ports, AC/DC power A
I\ t
IEC 61000-4-6 \Q.\ pors
IMmunity to power-frequency magnetic fiejd§ not applicable A
IEC 61000-4-8 ® K\
Voltage dips © ¢ \O 0 % residual voltage during 1 cycle AC B
\Jt power ports
IEC 61000-4-11 . ()
o
o, 70 % residual voltage during 25/30 cycles C
@ AC power ports
N
Voltage i ptions ¢ d 0 % residual voltage during 250/300 cycles Cc
) AC power ports
IEC $1000-4-11 fo ‘d operational current < 16 A
IEC p1000-4- r rated operational current > 16 A
~7
a 4 kV Y%Q current when control port is connected to the power supply during the test.
b Eg@ent susceptible to power frequency magnetic fields as declared, shall be tested with 3 A/m (50 Hz,
6

If the functional interruption times are more severe values from the required test level, this shall be acceptable

and noted in the test report.

The value in front of the slash mark (/) is for 50 Hz and the value behind for 60 Hz tests.

Control ports — applicable only to ports interfacing with cables whose total length according to the
manufacturer’s functional specification may exceed 3 m.

Applicable also to control ports interfacing with cables whose total length according to the manufacturer’s

functional specifications may exceed 30 m.
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C.3

C.3.1

EMC radiated and conducted emission

General

The requirements of 18.3 apply.

C.3.2

- 71 -

Conducted radio-frequency emission tests

The description of the test, the test method and the test set-up are given in CISPR 11:2015 and
CISPR 11:2015/AMD1:2016, Clause 7. To pass the test, the equipment shall not exceed the
levels given in Table C.4.

Table C.4 — Terminal disturbance voltage limits for conducted
radio-frequency emission (for power port)

Frequency band

Environment A

Environment)B

MHz dB (nV) dB (u\)
0,15 to 0,5 79 quasi-peak 66 tonS6@7quasi-peak
66 average 56)tp 46 average
(decreaseé, with log of frequency)
0,5to 5 73 quasi-peak 56 quasi-peak
60 average 46 average
5 to 30 73 quasi-peak 60 quasi-peak
60 average 50 average
NOTE Limits are in accordance with CISPR 11, Group 1 fentoad input ports and total rated power less|than
20 kYA.
C.3.3 Radiated radio-frequency emissioh tests
The dlescription of the test, the test meth@d and the test set-up are given in CISPR 11:201% and

CIS

The ¢missions shall not exceedcthe levels given in Table C.5.

R 11:2015/AMD1:2016, Clause 7~

Table C.5 — Radiated emission test limits

Frlequency Environment A 2 Environment B 2
range
MHz Quasi-peak dB (nV) Quasi-peak dB (nV)
at 30 m at 10 m at3 m at 10 m at3 m
30 to 230 30 40 50 30 40
23p te™M 000 37 47 57 37 47

a

Tests may be carried out at 3 m distance only to small equipment (equipment, either positioned on a

table top or standing on the floor,

diameter and 1,5 m above the ground plane).

including its cables, fits in a cylindrical test volume of 1,2 m in
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
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Part 1: Requirements and tests
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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatign.comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promaete interng
cofoperation on all questions concerning standardization in the electrical and electronic fields) To this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications|, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested'in the subject deg
may participate in this preparatory work. International, governmental and non-governmerntal organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Intefnational Organizat
Standardization (ISO) in accordance with conditions determined by agreement hetween the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made te’ ensure that the technical content

Publications is accurate, IEC cannot be held responsible fer'the way in which they are used or fdq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
tragnsparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national or,regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification*bodies.

Alllusers should ensure that they have the“latest edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mgmbers of its technical committeesiand IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the NNormative references cited in this publication. Use of the referenced publicati
indispensable for the-correct application of this publication.

At{ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall,not be held responsible for identifying any or all such patent rights.
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constitutes a technical revision.

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

a)
b)
c)
d)
e)
f)

update of references;

addition of requirements for risk assessment;

addition of requirements for routine test;

renumbering of clauses to bring them into a more logical order;

clarification of the requirement for shock;

addition of cybersecurity requirements for industrial automation and control systems;
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g) a
h) a
i) a
) a
k) a

ddition of environmentally conscious design requirement;
ddition of common data dictionary reference;

ddition of terms and definitions of relay types;

ddition of coupling relays in title;

ddition of coupling relays in scope.

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

Full i

The language used for the development of this International Standard is English.
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the apove table.
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b and

sting
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TIME RELAYS AND COUPLING RELAYS FOR
INDUSTRIAL AND RESIDENTIAL USE -

Part 1: Requirements and tests

1 Scope

This part of IEC 61812 applies to time relays and coupling relays for industrial applications (for
exanjple control, automation, signal and industrial equipment) and for automatic.'elegtrical
contrpls for use in, on, or in association with equipment for residential and similar.use.

The lerm “relay” as used in this document comprises all types of time relays and'eoupling rglays,
othell than measuring relays.

NOTE[1 Time relays and coupling relays can be used for industrial application (for*example control, automation,
signalland industrial equipment) and for automatic electrical controls for use in, on,'or in association with equipment
for redidential and similar use.”

NOTE[2 Measuring relays are handled by the IEC TC95.

This [document defines type test and routine test to confirm the service condition. Subclause
3.2 provides definitions for different types of time relays in use in the IEC 61812 series.

2 Normative references

The following documents are referred to in the'text in such a way that some or all of their conptent
conslitutes requirements of this document.For dated references, only the edition cited applies.
For pndated references, the latest\edition of the referenced document (including| any
amendments) applies.

IEC 60050-444:2002, International Electrotechnical Vocabulary (IEV) — Part 444: Elementary
relays

IEC $0050-445:2010,(International Electrotechnical Vocabulary (IEV) — Part 445: Time relays
IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC $0068<2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoldal)

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

IEC 60112:2020, Method for the determination of the proof and the comparative tracking indices
of solid insulating materials

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests


https://iecnorm.com/api/?name=0808b47d480e5217305e7e92b42274a8

IEC 61812-1:2023 © |IEC 2023 -9-

IEC 60664-3:2016, 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 60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end products (GWEPT)

IEC 60695-10-2:2014, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test
methed

IEC $0947-5-1:2016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit-deyices
and gwitching elements — Electromechanical control circuit devices

IEC 60947-5-4:2002, Low-voltage switchgear and controlgear — Part 5-4: Control circuit deyices
and pwitching elements — Method of assessing the performance of low-energy contagts —
Spedial tests

IEC $0947-5-4:2002/AMD1:2019

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for sgrew-type and screwless-type clamping units — Part 1: Gedletral requirements and particular
requirements for clamping units for conductors from 0,2 mm2 up to 35 mm? (included)

IEC $1000-4-2:2008, Electromagnetic compatibility~/(EMC) - Part 4-2: Testing | and
meagurement techniques — Electrostatic dischargeximmunity test

IEC $1000-4-3:2020, Electromagnetic compatibility (EMC) - Part 4-3: Testing | and
meagurement techniques — Radiated, radio-frequency, electromagnetic field immunity tesf

IEC 61000-4-4:2012, Electromagnetic® compatibility (EMC) - Part 4-4: Testing | and
meagurement techniques — Electrieal fast transient/burst immunity test

IEC $1000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing | and
meagurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017

IEC $1000-4-6:204 3y~ Electromagnetic compatibility (EMC) - Part 4-6: Testing | and
meagurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC $1000-4-8:2009, Electromagnetic compatibility (EMC) - Part 4-8: Testing | and
meagurement techniques — Power frequency magnetic field immunity test

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current up to 16 A per phase

IEC 61000-4-34:2005, Electromagnetic compatibility (EMC) - Part 4-34: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with mains current more than 16 A per phase

IEC 61000-4-34:2005/AMD1:2009

IEC 61210:2010, Connecting devices — Flat quick-connect terminations for electrical copper
conductors — Safety requirements
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IEC 61810-1:2015, Electromechanical elementary relays — Part 1: General and safety
requirements
IEC 61810-1:2015/AMD1:2019

IEC 61984:2008, Connectors — Safety requirements and tests
IEC 62314:2022, Solid-state relays — Safety requirements

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance

characteristics — Limits and methods of measurement
CISPR414:20145/AMD1:2016

CISAR 11:2015/AMD2:2019

ISO 9223:2012, Corrosion of metals and alloys — Corrosivity of atmospheres — Classification,
detefimination and estimation

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-444 and
IEC $0050-445 and the following apply.

ISO jand IEC maintain terminology databases for use in\ standardization at the follgwing
addresses:

o |EC Electropedia: available at https://www.electrepedia.org/

e 13$0 Online browsing platform: available at https://www.iso.org/obp

3.1 | Terms and definitions related to general terms

3.11
time(relay

specified-time relay

all-or-nothing relay (IEV 444-01-02) with one or more time functions

[SOURCE: IEC 60050-445:2010, 445-01-01, modified — in the definition, the reference tp the
IEV ¢ntry has been added:]

3.1.2
coupling relay,
all-or-nothing-electrical relay incorporated into a housing or mounted on a socket (for exgmple
IEC §0715amounting rail) with no specified time or logic function for industrial or residentigl use
intended(for incorporation into cabinets.

Note 1 to entry: Typically this is a relay according to the [EC 61810 series or [EC 62314 incorporated into a housing
or mounted on a socket (for example IEC 60715 mounting rail) for installation in industrial or residential cabinets.

3.1.3

specified time

specified characteristic of the time relay at given type of function, for example operate time,
release time, pulse on time, interval time

[SOURCE: IEC 60050-445:2010, 445-05-01, modified — the note has been removed.]

3.14

setting accuracy

difference between the measured value of the specified time and the reference value set on the
scale
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Note 1

to entry: For analogue setting this value relates to the maximum setting value.

[SOURCE: IEC 60050-445:2010, 445-06-07]

3.1.5
effec

t of influence (on specified time)

degree with which the influence quantity within its nominal range has an effect on the specified

time

[SOURCE: IEC 60050-445:2010, 445-06-02]

3.1.6
reco
minin
remoj

[SOU
appli

3.1.7

minigum control impulse time

shor
[SOU

3.1.8

repeatability

very time
hum time interval for which the power supply is removed or control signal issxappli
ved before the specified function can be performed again

RCE: IEC 60050-445:2010, 445-05-04, modified — “must be remonéd” and “mug
bd” have been replaced by “is removed” and “is applied”, respectively/]

st duration of the power supply or control signal to fulfild{he’specified function

RCE: IEC 60050-445:2010, 445-05-02]

ed or

5t be

alues.

oved
pose

" has

difference between the upper and lower limits, of the specified confidence range determined
from |several time measurements of the timewretay under identical conditions

Note 1 to entry: Preferably the repeatability is'indicated as a percentage of the mean value of all measured V|
[SOYRCE: IEC 60050-445:2010, 445-06-08]

3.1.9

power supply

electfical quantity (for example electric current, voltage) which has to be applied or rem
from|the input circuit 6f the time relay or coupling relay in order to enable it to fulfil its pur|
[SOURCE: IEC,60050-445:2010, 445-03-01, modified — in the definition, “or coupling relay
been|added.]

3.1.1)0

input voltage

electrical quantity that can be applied to (or removed from) the power supply, the control signal
or both

3.1.11

control signal

DEPRECATED: trigger signal
input signal which has to be applied or removed in addition to the power supply in order to
ensure a function of the time relay

Note 1 to entry:

[SOURCE: IEC 60050-445:2010, 445-02-05]

The control signal is provided by a separate device designed to close or open an electrical circuit.
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2

conditional short-circuit current of an output circuit
prospective electric current that a contact circuit, protected by a specified short-circuit
protective device, can satisfactorily withstand for the total breaking time of that protective
device under specified conditions of use and behaviour

[SOURCE: IEC 60050-445:2010, 445-04-03]

3.1.1

3

on-state voltage drop of a solid-state output circuit
DEPRECATED: voltage drop of a solid-state output circuit

2023

volta
coup

[SOU
been

3.1.1

ing relay, when carrying the given load current

added.]

4

leakage current of a solid-state output

DEP
elect
relay

[SOU
been

RECATED: off-state current of a solid-state output
Fic current which flows through the effectively non-conducting solid-state output of the
or coupling relay at a specified voltage

RCE: IEC 60050-445:2010, 445-04-05, modified —,in the definition “or coupling relay
added.]

31 .115
power port

port
relay

[SOU
been

3.1.1
cont
addit
of a

Note 1

[sou

bt which the supply voltage (either AC:orDC) is connected to the time relay or cod
RCE: IEC 60050-445:2010, 445-07-01, modified — in the definition “or coupling relay[
added.]

6

ol port

onal port for the starting of functions whilst supply voltage is applied, or for the conng

emote potentiometer, control signal, etc.

3.1.1

RCE: IEC 60050-445:2010, 445-04-04, modified — in the definition, “or coupling relayf’

je measured across the effectively conducting solid-state output of the time relay or

has

time

" has

pling

has

ction

to entry: TFhere are control ports for floating (potential-free) and non-floating control.
RCE:.IE€ 60050-445:2010, 445-07-02]
7

output port
port at which a load is connected to the time relay or coupling relay

Note 1 to entry: The output port could consist of electromechanical contacts or be a solid-state output.

[SOURCE: IEC 60050-445:2010, 445-07-03, modified — in the definition “or coupling relay” has

been

3.1.1

added.]

8

enclosure port
physical boundary of the time relay or coupling relay through which electromagnetic fields can

radia

te or impinge

Note 1 to entry: See Figure 1.
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Enclosure port

Time relay
Power port or Output port

Coupling relay

Control port
(if any)

IEC
Figure 1 — Definition of ports

[SOURCE: IEC 60050-445:2010, 445-07-04, modified — in the definition “or coupling relay[ and
the njote and reference to Figure 1 have been added.]

3.1.19
type|test
test ¢f one or more devices made to a certain design to show, that the design meets cqrtain
specffications

[SOURCE: IEC 61810-1:2015, 3.1.7]
3.1.2
routine test

test fo which each individual device is subjectedvduring and/or after manufacture to ascegrtain
whether it complies with certain criteria

[SOYRCE: IEC 61810-1:2015, 3.1.8]

3.1.211
sampling test
test dn a number of devicesaken at random from a batch

[SOYRCE: IEC 61810-1:2015, 3.1.9]

3.1.2p2
operptive range
rang¢ of values of power supply for which the time relay or coupling relay is able to perfom its
specified funttion

[SO RCE:. |I[EC 61810-1- ')ﬂ'l’; 3.4, R modified in_the dnflhlhnh “coil \/nlfnnn has een
replaced with “power supply”, and relay has been replaced with t|me relay or coupllng relay”.]

3.1.23

rated input voltage range

range of input voltages used for specification purposes, established for a specified set of
operating conditions

3.1.24

functional insulation

insulation between conductive parts which is necessary only for the proper functioning of the
equipment

[SOURCE: IEC 60050-195:2021, 195-02-41, modified — "necessary" has been replaced with
"which is necessary only".]
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25
ic insulation

insulation of hazardous-live-parts which provides basic protection

Note

1 to entry: This concept does not apply to insulation used exclusively for functional purposes.

2023

[SOURCE: IEC 60050-195:2021, 195-06-06, modified — in the definition, “of hazardous live-
parts” has been added.]

3.1.

26

supplementary insulation

independent insulation applied in addition to basic insulation for fault protection

[SO

3.1.

doubhle insulation
insulgtion comprising both basic insulation and supplementary insulation

[SO

3.1.

reinfprced insulation
insulation of hazardous-live-parts which provides a degree of‘protection against electric s

equ

Note

or supplementary insulation.

[SO
has

3.1.
live

condlctive part intended to be_energized under normal operating conditions, includin
neutdal conductor and mid-point conductor, but excluding the PEN conductor, PEM cond

and

Note

[SO

3.1.

rated operating voltage
nomihal voltage of the power supply intended to be used

3.1.

URCE: IEC 60050-195:2021, 195-06-07]

27

URCE: IEC 60050-195:2021, 195-06-08]

28

iyalent to double insulation

1to entry: Reinforced insulation may comprise several layers*which cannot be tested singly as basic ins

URCE: IEC 60050-195:2021, 195-06-09, medified — in the definition “of hazardous-live
bheen added.]

T
art

PEL conductor

to entry: This concepi~does not necessarily imply a risk of electric shock.

URCE: IEC 6Q050-195:2021, 195-02-19, modified — the note has been added.]

30

hock

lation

parts”

j the

uctor

31

rated operating current
nominal current of the power supply intended to be used

3.1.

32

power consumption
electric energy a relay uses in or for operation, given in VA for AC and W for DC coils, and
including other electric circuits
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3.2
3.2.1

Terms and definitions of time relay types

power ON-delay relay

ON-d

elay relay

time relay in which the time delay starts when applying the power supply and the output switches
to the operate condition after the setting time has elapsed (see Figure 2)

)
T/

e T

£ power supply

T Sdtting time

-~ M4

[sou

3.2.2

ke contact

Figure 2 — Power ON-delay relay

RCE: IEC 60050-445:2010, 445-01-02]

power OFF-delay relay

true DFF-delay relay
time felay in which the output immediately:switches to the operate condition when applyin
r supply; the time delay starts whew the power supply is removed; the output switch

powe

the r¢lease condition after the setting time has elapsed (see Figure 3)

Key

Time

IEC.

IEC

g the
es to

@ powsrsupply

T Se

tting time

-~ Make contact

Figure 3 — Power OFF-delay relay

[SOURCE: IEC 60050-445:2010, 445-01-03]
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3.2.3

OFF-delay relay with control signal

OFF-delay relay

time relay in which the output immediately switches to the operate condition when applying the
power supply and the control signal; the time delay starts when removing the control signal,
and the output switches to the release condition after the setting time has elapsed (see
Figure 4)

oL L

\

1 ;

Time
IEC

Key
D power supply
J_ cdntrol signal

T Sdtting time

-~ Make contact

Figure 4 — OFF-delay relay with control signal
[SOURCE: IEC 60050-445:2010, 445-01-04, modified — the note has been deleted.]

3.2,
ON- and OFF-delay relay with controlsignal
time felay in which the output switches to the operate condition when applying the power supply
and the control signal and after the 'setting time has elapsed; the output switches to the release
cond|tion when the control signal is removed and after the setting time has elapsed|(see
Figune 5)

-\ W T s |
o
—
>
Time

IEC

Key

D Power supply
J_control signal
T Setting time

-~ Make contact

Figure 5 — ON- and OFF-delay relay with control signal

[SOURCE: IEC 60050-445:2010, 445-01-05, modified — the note has been deleted.]
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3.2.5

flasher relay

repeat cycle relay

time relay in which the output periodically switches on and off as long as the power supply or
control signal is applied (see Figure 6)

[<T1

A
Y
A
/
A
Y
A
/
A
y
A

A

Time

IEC

Key

& pawer supply

T, Pdlse on time

1

T.

> Pdlse off time

-~ Make contact

Figure 6 — Flasher relay

Note 1 to entry: Depending on the relay type, the output starts with*pulse on" or "pulse off".

Note 7 to entry: Flasher relay can also be initiated with a contrél signal.

[SOYRCE: IEC 60050-445:2010, 445-01-06]

3.2.6]
symmmetrical flasher relay

symmetrical repeat cycle relay
flasher relay in which the output periodically switches on and off with substantially identical
durafions of pulse on time and pulse off time

[SOYRCE: IEC 60050-445:2010, 445-01-07]

3.2.7
asymmetrical flasher relay

asymmetrical repeat cycle relay

flashgr relay dmywhich the pulse on time and pulse off time are selectable separately

[SOYURCE-IEC 60050-445:2010, 445-01-08]

3.2.8

star-delta relay

time relay including two delayed outputs switching one after the other, for starting of motors in
the star mode and subsequent change to the delta mode (see Figure 7)
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IEC

Key
o

Ts

Tw To

Note 1

Note 2
Note 3

Note 4

[SOU
adde|

3.2.9

summation time relay

time
time

Power supply
Star setting time
Delta transfer time

Make contact

Figure 7 — Star-delta relay
to entry: The star and delta connections are defined in IEV 141-02-06~and IEV 141-02-09 respectivel
to entry: Tg is the time during which motor starts and runs in thel*star” connection.
to entry: T, is the dwelling time after disconnecting the motor in the star and reconnecting in the delf

to entry: T is the time during which the motor runs in'the “delta” connection.

RCE: IEC 60050-445:2010, 445-01-09, ,modified — Note 2, Note 3 and Note 4 have
d.]

relay in which the output switches when the setting time has elapsed by summation ¢
periods during which thescontrol signal has been applied (see Figure 8)

been

f the

Key

- _} T T
& ’4—» ’4—»
\ ‘ ,,,,,,,, —_— T= T1 + T2
} |
1
_/_ J L
|ir:e
IEC

® Power supply

J_ control signal

T Setting time

~- Make contact

Figure 8 — Summation time relay

[SOURCE: IEC 60050-445:2010, 445-01-10]
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3.2.10

pulse delayed relay

time relay in which the time delay starts when applying the power supply; the output momentarily
switches for an interval to the operate condition after the time delay has elapsed (see Figure 9)

A
Y

IEC

@ power supply
T Sdtting time

-~ Make contact

Figure 9 — Pulse delayed relay
[SOURCE: IEC 60050-445:2010, 445-01-11]

3.2.111
pulse¢ delayed relay with control signal
time felay in which the time delay starts when applying the power supply and the control signal;
the dutput momentarily switches for an interval*to’the operate condition after the setting|time
has glapsed (see Figure 10)

= P—*T |
r
JL Fad\ I

Time
IEC

Key

® Pawer supply

. contror signal
T Setting time

-~ Make contact

Figure 10 — Pulse delayed relay with control signal

Note 1 to entry: Cycling the control signal during the time delay will not retrigger the time delay.

[SOURCE: IEC 60050-445:2010, 445-01-12]
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3.2.12

interval relay

time relay in which the output immediately switches to the operate condition and the time delay
starts when applying the power supply, and the output switches to the release condition after
the setting time has elapsed (see Figure 11)

3 T
i

Time

IEC

Key

£ power supply
T Sdtting time

-~ Make contact

Figure 11 — Interval relay
[SOURCE: IEC 60050-445:2010, 445-01-13]

3.2.13
interjal relay with control signal
single shot relay

time felay in which the output immediately changes to the operate condition and the time ¢gelay
starts when applying the power supply and the.control signal; the output switches to the release
cond|tion after the setting time has elapsed (see Figure 12)

Time
IEC

Key

£
Y power supply
e ars

J_control signal
T Setting time

-~ Make contact

Figure 12 — Interval relay with control signal

Note 1 to entry: Cycling the control signal during the time delay will not retrigger the time delay.

[SOURCE: IEC 60050-445:2010, 445-01-14]
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3.2.14
retriggerable interval relay with control signal ON
watchdog relay

time relay in which the output immediately switches to the operate condition and the time delay
starts when applying the power supply and the control signal; the output switches to the release
condition after the setting time has elapsed and if the control signal is not operated during the

setting time (see Figure 13)

T r<T

F:%J D—» E?»E—T

7 ! |

Key
D power supply
. cdntrol signal
T Sdtting time

-~ Make contact

Time

IEC

Figure 13 — Retriggerable interval relay with control signal ON

Note ] to entry: Cycling the control signal during the time delay will retrigger the time delay.

[SOURCE: IEC 60050-445:2010, 445-01-18]

3.2.15
retriggerable interval relay with control signal OFF
fleeting off delay relay

time relay in which the output immediately changes to the operate condition and the time
start$ when applying the power supply and removing the control signal; the output switch

the release condition afterthe setting time has elapsed (see Figure 14)

5
A

Y

Helay
es to

Key

D Power supply
- Control signal
T Setting time

-~ Make contact

Figure 14 — Retriggerable interval relay with control signal OFF

Time

IEC

Note 1 to entry: Cycling the control signal during the time delay will retrigger the time delay.
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[SOURCE: IEC 60050-445:2010, 445-01-16]

3.2.16

maintained time relay

time relay which does not release until the time interval has elapsed, even with the removal of
the power supply (see Figure 15)

o — T

|

Time
IEC

Key

.\
v
0
o)

wer supply
T Sdtting time

-~ Mgke contact

Figure 15 — Maintained time relay

[SOYRCE: IEC 60050-445:2010, 445-01-17]

4 (Classification

4.1 | Switching element

Time| relays and coupling relays may berclassified according to the switching element, for
example electromechanical output circuit’or solid-state output circuit.

4.2 Mechanical construction

Time| relays and coupling relays may be classified according to the mechanical construgtion,
for example monobloc (non modular) relay or plug-in (modular) relay.

4.3 | Device mounting

Time| relays and €oupling relays may be classified according to the mounting capabilitieg, for
examnple IEC60715 mounting rail or panel mounting.

4.4 | Connection

Time relays and coupling relays may be classified according to the connection facilities, for
example screw type or spring type.

4.5 Environment

Time relays and coupling relays in the scope of 18.1 shall be classified according to the
application environment. They can be subjected to the impulse withstand test in 11.3.2,
clearance in Clause 14 or EMC in Clause 18 and Annex C, as the requirement levels are
different according to each environment, industrial or residential, commercial and light industrial.

5 Influence quantities

The specified performance of the time relay or coupling relay shall be given with respect to the
reference conditions, for example the set of reference values of all influence quantities.
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The values and tolerance ranges listed in Table 1 apply unless otherwise specified.

Table 1 — Influence quantities and reference values

Influence quantities Reference values for tests Tolerances during tests
Ambient temperature 23 °C 18 °C to 28 °C
Air pressure 96 kPa 86 kPa to 106 kPa
Relative humidity 50 % 25% to 75 %
Mounting direction As specified 2° in any direction
Input[vortage Rated vartue(s) 5 % for steady-state conditionp @
Output circuit (voltage/current) Rated value(s) +5 % for steady-state conditionp
Freqdency As specified 1 %
Wavgform Sinusoidal Maximum distortioh fdactor 5 %
Diredt component in AC As indicated by input voltage Maximum 2 % of'peak value
Alterpating component in DC (ripple) | As indicated by input voltage Maximum*6 % ¢
Shock and vibration As specified Maximam 1 m/s?
Indugtrial and other atmospheres Clean air Clean air (pollution moderate, rjot

exceeding category C3 of ISO 9223)

Irl so far as they are regarded as influencing quantities in the case of time errors tolerance of +1 %.

Djstortion factor: ratio of the harmonic content obtained by subtracting the fundamental wave from a
sinusoidal harmonic quantity and the RMS value of the nonzSinusoidal quantity. It is usually expressed
percentage.

1

he alternating component (ripple content) of a DC supply; expressed as a percentage, is defined as fol

maximum value —mimimum value

x 100
DC component

non-
as a

OWS!

6

6.1

The numerical values given in this document are either recommended standard values or ty
pracffcal values for gleetronic and electromechanical time relays or coupling relays at the k

Rated values

General

pical
hown

state| of the art. The. Corresponding specific characteristics for any specific product should be

confirmed by thevmanufacturer as complying with this document or quoted explicitly if
devidte fromhjs document.

6.2

a)

b)

Input voltage and frequency

they

following values:

TheTecommended-AC Tated-mput vottage RMSTstobe—spectified—accordingtoomeof the

12V; 20 V; 24 V; 48 V; 100 V; 110 V; 115V; 120 V; 127 V; 200 V; 208 V; 220 V; 230 V;

240 V; 277 V; 400 V; 415 V; 480 V.

The recommended DC rated input voltage is to be specified according to one of the following

values:
5V;6V;12V;20V;24V; 48 V; 60V; 100 V; 110 V; 125 V; 220 V; 240 V; 250 V; 360
Rated frequency, recommended values: 50 Hz, 60 Hz, 400 Hz.

V.

Rated input voltage range (for example 220 V to 240 V) and corresponding frequencies (for

example 50 Hz/60 Hz) shall be specified.
The recommended operative range is to be specified as one of the following values:
e 80 %to 110 % or
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e 85%1to110 % or

e 90 % to 110 % of rated input voltage or rated input voltage range (where applicable).

The above values apply over the full ambient temperature range, see 6.6.

In case of a deviation from the recommended range, both the rated input voltage (or range) and
the corresponding operative range shall be specified.

6.3

Release voltage

The release—voltage-shall-not be less-than-10 % of the minimum-rated-input-voltage-that is
) g )

specified in 6.2.
The felease voltages apply over the full ambient temperature range, see 6.6.

6.4

Power consumption

The maximum power consumption of the time relay or coupling relay shall-be given in VAjor in
W atfrated input voltage or rated input voltage range (where applicable). In case of time relays
or coupling relays with several input circuits, the respective maximgm power consumption|shall

be giyven.

NOTE|1 For time relays or coupling relays with an input which varies depending on the position of the moved parts

or for pny other reason, the higher value is given.
NOTE|2 In the case of alternating current the power factor is optienal.

NOTE|3 The power consumption value in W is useful for calculation of total power dissipation in cabinet.

NOTE|4 Maximum power consumption is determined using the worst steady-state case and influence quantifies of

the time relay or coupling relay.

6.5
6.5.1 General

Outppt load ratings shall be speg¢ified.

6.5.2 Electromechanical output circuit

6.5.2.1 General

a)

b)

Output circuit

Resistive loads, inductive loads, and special loads (for example lamp loads, cable Igpads)
shall be specified in accordance with IEC 61810-1:2015, 5.7, Annex B and Annex|D or
IEC 60947-5-1:2016, Table 4 and Table 5.

TheAfollowing shall be stated:

oL rated-load-v
e number of cycles for electrical endurance;

o frequency of operation.

Low energy loads (for example electronic systems and programmable controllers) shall be
specified in accordance with IEC 60947-5-4. The rated load values and statistical assessed
constant mean number of operating cycles (m.) shall be stated. The following examples are

preferred formats for specifying rated load values:
e minimum voltage and current (for example 24 V, 1 mA);

e minimum power (for example 50 mW, such as 5 V/10 mA or 10 V/5 mA), meaning that
with 5V the current shall be at least 10 mA, or with 5 mA the voltage shall be at least
10 V.
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6.5.2.2 Mechanical endurance

The mechanical endurance value of the internal relay shall be used. As an alternative, the
mechanical endurance test in accordance with IEC 61810-1:2015, Clause 12, shall be applied.

The following shall be stated:

e number of cycles for mechanical endurance;

e frequency of operation.

6.5.3 Solid state output circuit

Load|categories shall be specified in accordance with IEC 62314:2022, 5.2, as applicable|

The following values shall be specified:

e the maximum value of voltage drop at rated load current;

e the maximum value of leakage current at maximum specified ambient’ temperature apd at
rated (or maximum) switching voltage.

6.5.4 Endurance and operating frequency

The preferred values of the endurance and operating frequency are given in Table 2 anfl the
load |s given in Table 3.

Table 2 — Preferred values“of endurance

Operating cycles x 10°
0403
0,1
0,2
0,3
0,5

1
3
10
20
30

Table 3*=\Preferred values of maximum permissible operating frequency

Operating frequency under the maximum load conditions specified in 6.5.2
(cycles per hour) @
12
30
120
300
600
1200
1800
3 600
7 200

@ This applies only in so far as permissible due to the shortest adjustable time
delay.
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6.5.5 Conditional short-circuit current

The rated conditional short-circuit current of the time relay or coupling relay is the value of the
prospective current, see 13.3 and 13.4. The equipment, protected by a short-circuit protective
device specified by the manufacturer, can withstand satisfactorily for the operating time of this
device under the test conditions specified.

NOTE For AC, the rated conditional short-circuit current is expressed by the RMS value of the AC component.
6.6 Ambient temperature

The ambient temperature range shall be 0 °C to +40 °C for the operation of time relays or
coupling relays. Other ambient temperature ranges may be specified.

6.7 | Transport and storage temperature

Equipment subjected to these extreme temperatures without being operatedshall not undergo
any ifreversible damage and shall then operate normally under the specified conditions.

The following values shall be specified:

e tgmperature range for storage: -25 °C to +55 °C;

e tg@mperature range for transport: -40 °C to +70 °C.
6.8 | Humidity

Unless otherwise stated, the preferred relative humidity’range is 25 % to 75 %.

6.9 | Pollution degree

Unlegs otherwise stated, the time relay or\coupling relay is used in pollution degree [3 for
indugtrial environment and used in pollution degree 2 for residential, commercial and Jight-
indudtrial environment in accordance with IEC 60664-1. However, other pollution degree$ can
be considered to apply, dependingcupon the micro-environment. The pollution degree df the
micrg-environment of the time.relay or coupling relay is influenced by installation ih an
enclgsure. For example time relay or coupling relay mounting in the enclosure with IP54,|time
relay|or coupling relay can at least meet pollution degree 2 design.

NOTE[1 The pollution degree*of the micro-environment of the time relay or coupling relay can be influenged by
installption in an enclosure:

NOTE|2 The pollution 'degree of the micro-environment of the circuits inside the integral enclosure of the timg relay
or coupling relay canh-be different from the micro-environment of the relay.

6.10| Altitude

The qaltitude of the site of installation shall not exceed 2 000 m.

For equipment to be used at higher altitudes, it is necessary to take into account the reduction
of the dielectric strength and the cooling effect of the air or the altitude correction factors for
clearances according to IEC 60664-1.

6.11 Timing circuit function
6.11.1 General

Subclause 6.11 does not apply to coupling relays. The constructional design of the timing circuit
determines the relay function.

The specified time may be permanently set or be adjustable.
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The nominal values as given in Table 4 are recommended as final values for the setting range
of a specified time.

Table 4 - Recommended final values of the setting range

Seconds | 0,1 (0,506 | 1 |12 3 5 6 [10 |12 |18 | 20 (24 | 30 | 50 [ 60 [ 72 | 100|300 [ 500 600

Minutes | 0,1 (0,506 | 1 |12 3 5 6 [10 |12 |18 | 20 (24 | 30 | 50 [ 60 | 72 | 100|300 [ 500 (600

Hours (0,710,506 | 1 [1,2] 3 5 6 (10|12 |18 | 20 (24 | 30 | 50 [ 60 | 72 | 100|300 [ 500 (600

mended (for example 999 min).

ignally

6.112 Setting accuracy
The getting accuracy will be given:

e in percent of the full-scale value for time relays with analogue setting;

e in percent of the setting value or in absolute values for time relaystwith digital setting.
6.11.3 Repeatability

The following preferred values shall be observed with regard:torthe repeatability of function time
valugs:

+0,01 %; 0,05 %; £0,1 %; 0,2 %; 0,3 %; £0,5 %;¥1 %; £2 %; +3 %; +5 %.

The fepeatability may be specified as either.a percentage value or an absolute valug, for
examn|ple 0,01 % or 10 ms.

6.114 Recovery time and minimum.¢ontrol impulse

To b¢ stated by the manufacturer,

7 PRrovisions for testing

71 General

Hazgrds considered‘in this document are hazards from heating, electrical shock, ignition, EMC
and foreseeable misuse before the end of life. Hazards shall not exceed a tolerable level. For
the device,~compliance with the tests specified in Table 5 are considered to represg¢nt a
tolerabledevel. For the application of the time relay or coupling relay, a risk assessment|shall
be cgrried out according to Annex B.

The risk evaluation for the device and for the application follows the same assessment rules.
For the device itself, the risk evaluation could be shown via this document. However, for the
application this is done once more to determine the interaction of the single devices and the
foreseeable misuse, for example when various time relays can be used in combination with a
single socket.

7.2 Type test

In Clause 8 to Clause 18, the requirements to be checked as well as the related tests are
specified.

The type tests specified are listed in Table 5.
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If a specimen does not pass a test, this test shall be repeated once with an additional specimen
of the same design. Additional specimens shall pass the test. In case of a modification of the
time relay or coupling relay, all tests technically influenced by this modification shall also be
repeated.

Unless otherwise stated in this document, 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.

Table 5 — Type testing

Type test Clause or Minimum number of | Inspection Additiondl
subclause test specimens lot referencef
Basiq operating function 10 3 1
Documentation and marking 8 1 1
Heating 9 1 1 IEC 60084
Clearlances and creepage distances 14 1 1 IEC 6066411
Vibralion 171 1 1
Shoc 17.2 1 1
Dieleftric strength and impulse 11 1 2
withsfand
Electfical endurance 12 12 3
Condjtional short-circuit current 13 1 4
Mechanical strength 15 1 5
Heat[and fire resistance 16 1 6 IEC 60695-2}11
EMC 18 1 7
a8 See 12.1.

7.3 | Routine test
Rout|ne tests (see Table 6) @rg intended to detect faults in materials and workmanship and to

asceftain proper functioning of the equipment. They shall be made on each individual piece of
equipment.

Rout|ne tests shallkcomprise:

a) fynctionaltest;

b) dlelectric strength test.
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Table 6 — Routine testing

Inspection lot Tests Subclause Additional references
All Functional test — operation 10.2 Only for coupling relay
All Functional test — time function 10.4.2.2 Only for time relay 2
10.4.2.3
All Dielectric strength test 11.3.3 b

NOTE The test can be performed at room temperature with no contacts load.

a

For time function testing, the rated input voltage or the upper limit of the rated input voltage range specified in

6|2 shall be applied. The lower limit of the time range shall be verified. In case of fixed values, the lowest yalue
shall be tested. If this value is longer than 1 min, the time function testing may be replaced by a sampling|test.
The test may be performed with unloaded output circuits.
b The dielectric strength test is performed according to 11.3.3 except for the following:
*| the duration of the dielectric strength test is reduced to 1 s;
*| the test specified in 11.3.1.a) may be omitted.
7.4 | Sampling test
The foutine test can be applied to the sampling test with af/least 1 for the number of test
spec|imens and 1 for the number of inspection lots.
8 Documentation and marking
8.1 | Data
The manufacturer shall make the following data available (with indication of the units):
NOTE| Product description and related properties of time relays can be found in the ACC536 class of IEC 52683
domaip of IEC CDD (https://cdd.iec.ch).

Table 7 — Required time relay or coupling relay information

N° Information | Notes | Place of indication
1 Identification data
1a ||Manufacturer’s Time relay or coupling relay
name, identification
code or trademark
1b ||Type designation It shall be unambiguous and ensure Time relay or coupling relay
identification of the product according to the
corresponding documentation
1c ||Date of manufacture | May be coded if specified in the documentation | Time relay or coupling relay
(preferred)
or package
2 Input data
2a | Range of rated input Time relay or coupling relay
voltage(s) with
symbol for DC or AC
voltages
2b | Frequency for AC Time relay or coupling relay
(preferred)
or catalogue or instruction sheet
2c | Maximum power Catalogue or instruction sheet
consumption
2d | Release value of Catalogue or instruction sheet
input voltage

3 Output data
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N° Information Notes Place of indication
3a | Output circuit data Rated operating voltage, rated operating Time relay or coupling relay
current and load definition according to 12.2,
12.3 or both as applicable
3b | Number of cycles for Catalogue or instruction sheet
electrical endurance
3c | Frequency of Catalogue or instruction sheet
operation
3d | Number of cycles for | If applicable Catalogue or instruction sheet
mechanical
endurance of an
electromechanical
output circuit
3e ||Electromechanical If applicable Catalogue or instruction.shee
contact material(s)
3f ||Low energy loads If applicable, voltage, current, operating cycles | Catalogue or instruction shee
3g ||On-state voltage If applicable Catalogue or instruction shee
drop of a solid-state
output circuit
3h ||Leakage current of a | If applicable Catalogue,or instruction shee
solid-state output
4 Insulation data
4a ||Type of insulation Functional, basic, reinforced, double insulation (| Gatalogue or instruction shee
4b (|Deviation from According to options a) and b) of 14.2.1 Catalogue or instruction shee
standard
dimensioning
4c ||Pollution degree If other than pollution degree 2 Catalogue or instruction shee
4d |[|Impulse test For all circuits Catalogue or instruction shee
voltage(s)
4e ||Dielectric test For all circuits Catalogue or instruction shee
voltage(s)
4f [|Overvoltage Catalogue or instruction shee
category
5 Ggneral data
5a ||Ambient temperature Catalogue or instruction shee
range
5b ||Relative humidity Catalogue or instruction shee
range
5¢ ||Mounting direction If\applicable Catalogue or instruction shee
5d ||Data to permit Including polarity Catalogue or instruction shee
suitable connectian
of the time relaynor
coupling relay
5e ||ldentification*of Time relay or coupling relay
connections
5f ||Aceessbories If essential to the time relay or coupling relay Catalogue or instruction shee
installation or to its performance
5g | Indications for If applicable Time relay or coupling relay
earthing or
grounding of metal
parts
5h | Mounting distance If applicable Catalogue or instruction sheet
5i EMC immunity test If Clause 18, electromagnetic compatibility Catalogue or instruction sheet
levels (EMC) applies
5j Degree of protection Catalogue or instruction sheet

in accordance with
IEC 60529
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N°

Information

Notes

Place of indication

5k

Maximum
permissible steady-
state temperature of
the terminals (if
applicable), and/or
material combination
for flat quick-connect
terminations

Applies also to the combination of time relay
and mating socket or coupling relay

Manufacturer documentation

5l

Prospective current
value (if less than
1000 A)

For conditional short-circuit current test

Catalogue or instruction sheet

5m

Tyne and rating of
A =

Eor conditional short-circuit current test

Catalogue or instruction shee
=2

short-circuit
protective device
(SCPD)

5n

Minimum and
maximum size of
conductor to be
clamped

Catalogue or instruction shee

50

Length of insulation
to be removed
before insertion of
the conductor into
the terminal

Catalogug oOr instruction shee

Sp

Maximum number of
conductors which
may be clamped

Catalogue or instruction shee

5q

Type of conductors
for non-universal
screwless terminals:

s", "sol" or “solid” for terminals deelared for
solid conductors;

— "str" or “stranded” for terminals _declared for
stranded conductors;

r" or “solid or stranded” for terminals
declared for solid and_stranded conductors;

— "f* or “flexible” for tekminals declared for
flexible conductors.

Catalogue or instruction shee

5r

Torque range for
screw terminals

If applicable

Catalogue or instruction shee

6 T

me function data for time relay

6a

Specified time
(nominal range of
time)

Item(6adoes not apply to coupling relays

Time relay (preferred)
or catalogue or instruction shg

et

6b

Type of function of
the time relay

According to 3.2

Catalogue or instruction shee

6¢c

Recovery time.

Catalogue or instruction shee

6d

Minimum control
impulse«time

Catalogue or instruction shee

6e

Setting,accuracy

According to Annex A

Catalogue or instruction shee

6f

Repeatability

According to Annex A

Catalogue or instruction shee

69

Effect of influence

Voltage, temperature recommended
According to Annex A

Catalogue or instruction shee
manufacturer documentation

or

6h

Effects of
subsequent
operating or
resetting of the
control signal

According to 3.2.3 and 3.2.4

Catalogue or instruction sheet

6i

Interval time

According to 3.2.10 and 3.2.11

Catalogue or instruction sheet

NOTE Different type of insulation can be applied between circuits of a time relay, for example, between input

and output circuit, between two contacts, contact gap and accessible surface.
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Marking

The data of 1a, 1b, 2a, 3a, 5e, 5g and 6a of Table 7 shall be marked on the time relay so that

they

are legible and durable.

The data of 1a, 1b, 2a, 3a, 5e and 5g of Table 7 shall be marked on the coupling relay so that

they

are legible and durable.

The test indicated below is carried out when only additional material(s) is(are) used for marking
(for example inkjet or pad printing).

Compliance with the durability requirements for the marking is checked by inspection_an

rubbiing the marking by hand as follows:

a) 1p back-and-forth movements in about 15 s with a piece of cloth soaked with.distilled W
fqllowed by

b) 1p back-and-forth movements in about 15 s with a piece of cloth soaked with petro
spirit.

Durirlg the tests, the soaked piece of cloth shall be pressed on the marking with a pressu

abouf 2 N/cm?Z2.

NOTE| The petroleum spirit used is defined as an aliphatic solvent hexanhe ‘with a content of aromatics of ma

0,1 vo
specif

9 Heating

9.1
Time

clas
resp

ume %, a kauributanol-value of 29, initial boiling point approximatély*65 °C, dry point approximately 69
¢ gravity of 0,68 g/cm3.

General

ification of materials in accordance with Table 8 and indicate this classification fo
ctive tests.

Table 8 — Thermal classification

Thermal classification Maximum temperature
(eoilinsulation system)
Y 90 °C
A 105 °C
E 120 °C
B 130 °C
H 180 °C
200(N) 200 °C
220(R) 220 °C
250(C) 250 °C

d by

ater,

leum

re of

imum
C and

relays or coupling relays shall be constructed so they do not attain excessive temperaiures
in n{rmal use. The time relay or ceupling relay manufacturer shall select the th

rmal
r the

Table 8 is valid for change of resistance method. When the coil temperature is measured by

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

NOTE

The thermal classification is in accordance with IEC 60085.
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9.2 Test conditions

The time relay or coupling relay is operated in an appropriate heating chamber until thermal
equilibrium is attained with the following conditions:
a) The ambient temperature shall be equal to the upper limit of the ambient temperature range.

b) The output circuit is loaded with the resistive limiting rated operating current as specified. It
shall not be switched during the test; for this purpose, the current shall be switched on and
off by means of a separate switch with closed output circuit.

c) The input circuit is supplied by the maximum rated voltage.

d T EH Al H . o H 1 biak Al H EH 1
TS UPTTAllTy 1TMMUUtT 1o STU LU T TITAATTTTUTIT PUVWTT TUOCO WITTUTIT ULLUTO UUTITTY UPTTativll aS In

nprmal use.

e) Tepmperature of the different parts shall be measured at those points most likely~to attain
the maximum temperature; these points shall be stated in the test report. Thé’temperature
sensing means shall not significantly affect the temperature rise.

Thermal equilibrium is attained when variation of less than 1 K occurs betweén any two qut of
thred consecutive measurements made at an interval of 5 min.

The fest is carried out with one time relay or coupling relay. In casejit'is specified that thel time
relay| or coupling relay is suitable for mounting in rows, the test is carried out with three|time
relayp or coupling relays mounted side by side in the same diréetion, with a mounting disfance
as specified according to IEC 61810-1:2015, Annex E.

The femperatures of insulating materials shall be notshigher than permitted in IEC 60085.|New
insulating materials not covered by IEC 60085 may“be used if the same degree of safety is
assufed. Alternatively, performance of insulation. materials may be tested according to 9.5 or
other suitable test methods.

9.3 | Heating of terminals
9.3.1 General

The measuring points of fine wire-thermocouples are positioned on the terminals as cloge as
poss|ble to the body of the-time relay or coupling relay to avoid negligible effect of the
temperature. 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.

Temperature sensors/other than thermocouples are permitted, provided they show equivjalent
test esults. Areas+and lengths of conductors for the terminal are according to Table 9.

9.3.2 Heating of screw terminals and screwless terminals

Screyw.terminals and screwless terminals shall comply with the requirements and te
IEC =

which might be higher) as specified.

The electrical connections of the time relay or coupling relay to the voltage or current source(s)
are realized with conductors according to Table 9 within the specified torque range.

The maximum permissible steady-state temperature of the terminals as indicated shall not be
exceeded in thermal equilibrium.

The temperature rise at the terminals in thermal equilibrium shall not exceed 45 K.
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Table 9 — Cross-sectional areas and lengths of conductors
dependent on the current carried by the terminal

Current carried by the terminal Cross-sectional area of conductors Minimum conductor length
A for testing
Above Up to and mm? AWG mm
including

- 3 0,5 20 500

3 6 0,75 18 500

6 10 1,0 17 500
10 16 1,5 16 500
16 25 2,5 14 500
25 32 4,0 12 500
32 40 6,0 10 1400
40 63 10,0 8 1400

9.3.3 Heating of quick-connect terminations

The ¢lectrical connections of the time relay or coupling relay to the voltage or current sourge(s)
are realized with conductors, using female connectors accofding to IEC 61210 and| with
condlctors according to Table 9.

NOTE| Itis common practice that the female connectors are soldered in the crimping area. This is intended to g¢nable
the defermination of the flat quick-connect termination of the timelrelay or coupling relay without significant influence
from dither the female connector or the quality of the crimping.

The [determined absolute temperature in thémmal equilibrium shall not exceed the Iqwest
permiissible value for flat quick-connect terminations given in IEC 61210:2010, Annex A, uhless
the appropriate material combination(s) are specified.

The femperature rise at the flat quick-connect terminations in thermal equilibrium shall not
exceged 45 K. This can be verified without the temperature rise influence of the time relgy or
coup|ing relay contacts and the-coil (for example bridged or short-circuited or soldered [relay
contgcts).

The pominal dimensions of quick-connect terminations according to Table 10 are recommended.

Table 10=\Maximum steady state current dependent on the connector size

Connector size Maximum steady state current
mm A
2.8 6
4,8 16
6,3 25
9,5 32

9.3.4 Heating of sockets

The maximum steady-state temperature limits permissible for the connections between the time
relay or coupling relay and socket, as well as for the insulating materials (see 9.2) of both the
time relay or coupling relay and socket, adjacent to the connection in thermal equilibrium shall
not exceed 45 K.
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The electrical connection between the time relay and socket, or coupling relay, shall be properly
checked in order to exclude any type of overheating which could lead, overtime, to a
degradation of the connection itself.

The electrical interconnections between the sockets are made with conductors according to
Table 9. The electrical connections of the time relay or coupling relay to the voltage or current
source(s) are realized with conductors according to Table 9.

9.3.5 Heating of alternative termination types

Time relay or coupling relay to the voltage or current source(s) are connected with conductors
accofding to Table 9.

The maximum permissible steady-state temperature of the terminals as specified, shall npt be
exceeded in thermal equilibrium.

The femperature rise at the terminals in thermal equilibrium shall not exceed 45 K.

9.4 | Heating of accessible parts

The femperature rise of accessible parts in thermal equilibrium shall not exceed the values
stated in Table 11.

Table 11 — Temperature rise limits of accessible parts

Accessible parts Temperature rise limits
K
e Manual operating means:
Metallic 15
Non-metallic 25

e Parts intended to be touched*but not hand-held:

Metallic 30

Non-metallic 40
e Exteriors of enclesures adjacent to cable entries:

Metallic 40

Non-metalfic 50

9.5 | Ball pressure test

The [pufpese of the ball pressure test is to assess the ability of materials to withgtand

mechanical pressure at elevated temperatures without undue deformation. As an alternative,
the time relay or coupling relay manufacturer may provide test reports for the materials.

The test is performed, according to IEC 60695-10-2, in a heating cabinet at a temperature of
20 °C plus the value of the maximum temperature determined during the heating tests, or at

e 75 °C for external parts,

e 125 °C for parts supporting live parts,

whichever is the highest.

The diameter of the impression caused by the ball is measured with an accuracy of 0,1 mm and
shall not exceed 2 mm. With the exception of the impression caused by the ball, there shall be
no other deformations of the specimen in the surrounding area.
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NOTE The testis not made on parts of ceramic material.
10 Basic operating function

10.1 General

Prior to the tests, time relays or coupling relays are subjected to the specified atmospheric test
conditions so that they are in thermal equilibrium.

10.2 Operate

The fime relay or coupling relay shall be preconditioned by the following conditions for thi$ test
until thermal equilibrium is reached:

a) af the maximum permissible ambient temperature specified;
b)

[

nall be applied with the rated input voltage as indicated, or the upper limit-ofithe rated|input
bltage range specified in 6.2;

= <

c) the contacts (contact set) are loaded with the maximum rated operating.current(s) specified.

Immediately after removal of the input voltage and related arrival at'the release condition, the

time |relay or coupling relay shall operate again when energized at the lower limit of the
operative range.

10.3 | Release
The time relay or coupling relay shall reach thermab equilibrium at the minimum permigsible
ambignt temperature. After establishing the operate.condition with a brief energizing coil gf the
operate voltage, the input voltage shall be immediately reduced to the relevant value spegified
in 6.3.

When this occurs, the time relay or coupling relay shall release.

10.4| Time function
10.41 General

Subcjause 10.4 does notwapply to coupling relays.

10.42 Functional test at reference values of input quantities
10.42.1 General

The functional tests are to be carried out with the reference values of the input quantiti¢s as
giver] ipr Table 1. The number of successive measurements shall be 10 minimum. For the|time
relay|with multiple setting range functions, the shorter time setting range may be used.

For calculation of the setting accuracy, repeatability and influence effect of voltage and
temperature, see Annex A.

10.4.2.2 Determination of the setting accuracy

The difference between the measured values and the setting value shall be within the tolerances
of the setting accuracy indicated according to 6.11.2.

10.4.2.3 Determination of the repeatability

The difference between at least five consecutive measured values shall be within the
repeatability indicated according to 6.11.3.
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10.4.3 Effect of influence of voltage and temperature

The effect of the influence of the input voltage and temperature on the specified time(s) is
checked; for this purpose, only one quantity as given in Table 12 will be changed whereas the
other quantity has the nominal value.

The number of successive measurements shall be 10 minimum. For the time relay with multiple
setting range functions, the shorter time setting range may be used.

To check the influence of the temperature, time relays are operated in an appropriate chamber
until thermal equilibrium is attained at the ambient temperature as given in Table 12. Thermal
equillbrium is attained when variation of less than 1 K occurs between any two out of three
consgcutive measurements made at an interval of 5 min.

The test shall be considered satisfactory if the time relay accomplishes its function properly
within the specified tolerance values.

Table 12 — Changing of influencing quantities

Changed quantity Value Tolerance unit
Input voltage 110 % and %IV
80 % or
85 % or
90 %
Ambient temperature -5°C %/K
+40 °C

11 Dielectric strength and impulse withstand

11.1| General

The material used for insulationspurposes shall possess sufficient electrical, thermal and
mechanical properties.

The dielectric properties are based on the basic safety standard IEC 60664-1.

The fules for dimensioning basic, double and reinforced insulation as stated in IEC 60664-1
and |EC 60664-3 .apply, based on overvoltage category, pollution degree and rated voltage
stated by the manufacturer according to the requirements of this document.

The fules.for dimensioning functional insulation as stated in IEC 60664-1 apply, basgd on
overyoltage category, pollution degree and rated voltage stated by the manufacturer according
to the réquirements of this document.

The insulation of circuits within the time relay or coupling relay shall be tested in accordance
with the maximum rated insulation voltage and overvoltage category of the time relay or
coupling relay.

11.2 Preconditioning

The tests of 11.3 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.
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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.

The damp heat test is carried out in a climatic test cabinet at a relative humidity of (90 to 96) %
RH. The air temperature shall be maintained at (38 to 42) °C with an accuracy of £2 K in the
area where the specimens are mounted. The specimens are kept in the chamber for 4 days.
There shall be no condensation.

11.3 Insulation test

11.31 General

The {ime relay or coupling relay shall withstand the impulse withstand test and diélectri¢ test
as specified in Table 13 and Table 14 or Table 15 in order to meet the requiréments gf the
clearpnces and creepage distances in Clause 14.

Dielectric tests shall be performed

a) bgtween each circuit and the exposed conductive parts, the terminals of each independent
clrcuit being connected together (for type tests on time relaysor coupling relays with an
insulating enclosure, the exposed conductive parts shall be represented by a metal foil
cpvering the whole enclosure except the terminals around.which a suitable gap shall b left
tq avoid flashover to the terminals);

b) bgtween independent circuits, the terminals of each{independent circuit being conng¢cted
tqgether.

Unless obvious, the independent circuits are thase 'which are so described.

Circdits having the same rated insulation voltage may be connected together when being t¢sted
to th¢ exposed conductive parts.

The fest voltages shall be applied directly to the terminals.

The test criteria shall be acceptable if neither a breakdown nor a flashover occurs. The influence
of th¢ time relay or coupling‘relay under test, if any, is ignored.

11.3.2 Impulse withstand test

The [1,2/50 ys impulse voltage shall be applied as defined in IEC 61180. The output is|then
conngcted to the-equipment to be tested and the impulse applied three times for each polarity
at infervals «0of 1 s minimum. The influence of the equipment under test on the waveshape, if
any, |s ignored.

Th £ 4l 4 £+l 4 4 1+ 2l oot + FH £ 4+l H l
ererore—tme—Mmeastrement—ot—tne—test voTtayTaimu—utTiTiTimTatuulT uUT e 1P uTrsT S ape

according to IEC 61180:2016, 7.1.4, and the verification of the waveshape according to
IEC 61180:2016, 7.2.1, may be omitted; in such case the waveshape has to be monitored by
oscillographic means in order to detect the disruptive discharges.

The impulse withstand test voltage values are given for sea-level. When using these values, no
further altitude correction is necessary. If for test locations above sea-level a correction is
required, the correction factor as given in IEC 60664-1:2020, 6.2.2.1.4, applies.

Unearthed voltage systems have to be treated as corner-earthed systems.
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Table 13 — Impulse test for basic insulation

Voltage line to earth Residential Industrial
AC RMS or DC
Overvoltage category Il Overvoltage category lll
Rated impulse Impulse withstand Rated impulse Impulse withstand
withstand voltage | test voltage at sea | withstand voltage | test voltage at sea
level level
\ \Y \Y \Y \Y
Up to 50 500 541 800 934
Up to 100 800 934 1500 1751
Up to 150 1500 1751 2 500 2920
Up to 300 2 500 2920 4 000 4923
Up to 600 4 000 4923 6 000 7 385

11.33 Dielectric AC power frequency voltage test

The golid insulation is subjected to a voltage of substantially sine wave®orm, having a freqyency
of 50 Hz or 60 Hz. The test voltage for basic insulation shall be raised uniformly from 0 V to the
valug specified in Table 14 or Table 15, within not more than 5(syand held at that value for at
least|60 s. The test criteria shall be acceptable if neither a bréakdown nor a flashover og¢curs

and the function remains unchanged. A current of not more-than 3 mA is permitted.

The {est voltage values for double insulation or reinferced insulation should be twice thoge for

basiqd insulation (see IEC 60664-1:2020, 5.4.3 and«6.4.5.1).

If an|alternating test voltage cannot be applied; for example due to EMC filter components, a
DC test voltage may be used having the value of Table 14, third column. The measurement
accufacy of the test voltage shall not exceed +3 %.

Table 14 — Dielectric test voltage for basic insulation for devices suitable
for use in single-phase three- or two-wire AC and DC systems

Nominal voltage'‘of'the AC test voltage, 60 s DC test voltage ?
supply system.(U)) (RMS)
V] \% \%
60 1260 1781
100/200 1400 1980
120/240 1440 2 037
220/440 1640 2 320
480 1680 2 376

NOTE 1

For supply system topology, see IEC 60664-1:2020, Annex B.

NOTE 2 The values for AC test voltages are derived from the formula Ug+1 200 V
(see IEC 60664-1:2020, 5.4.3).

a8 Test voltages are based on IEC 60664-1:2020, 6.4.5.1, fifth paragraph.
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Table 15 — Dielectric test voltage for basic insulation for devices suitable
for use in three-phase four or three-wire AC systems
Nominal voltage of the supply system Test voltage, 60 s
(Uy)
Vv v
66/115 1315
120/208 1408
230/400 1600
260/440 1640
2771480 1680
NOTE 1 For supply system topology see IEC 60664-1:2020, Annex B.
NOTE 2 The values are derived from the formula Uy+1 200 V (see IEC 60664~
1:2020, 5.4.3).
12 Electrical endurance
12.1| General
EIecIicaI endurance determines the resistance of relays against electrical wear. (It is
characterized by the number of operating cycles under-léad conditions which the time relgy or
coupling relay is capable to carry out properly withgutvmaintenance, repair or replacemgnt of
compgonents. If not otherwise specified, the load shall be applied to both the make and break

side

bf a change-over contact.

The ¢lectrical endurance test shall be perfarmed in accordance with [IEC 61810-1:2015, C

11, f
The

est will be performed using one\of the nominal time relay or coupling relay rating

defingd in the test report. Unless otherwise specified, the minimum requirement is 6 000 cy

If thel internal relay has no rating or if the time relay or coupling relay has a more severe 1

than

the internal relay, the“electrical endurance test shall be performed on three san

minimum; if the time relay. or coupling relay will be given the same rating or less severe 1

than

12.2

the internal relay; the test will be performed on one sample minimum.

Resistivesloads, inductive loads, and special loads

The fest is performed on each contact load and each contact material.

Unle

Es otherwise explicitly stated, this test is carried out at ambient temperature, and the

ause

pr electromechanical outputs or with~IEC 62314:2022, Clause 10, for solid state outputs.

5, as
cles.

ating
hples
ating

time

relay

or coupting retay-shattbeenergized-withtherated-imputvottageoramappropriate

within the rated input voltage range.

value

Resistive loads, inductive loads, and special loads (for example Lamp loads, cable loads) shall
be specified in accordance with IEC 61810-1:2015, 5.7, Annex B and Annex D, or IEC 60947-
5-1:2016, Table 4 and Table 5.

12.3

Low energy loads

Low energy loads as specified 6.5.2.1 b) shall be tested in accordance with IEC 60947-5-4.

The manufacturer’s documentation shall include characteristics of the test results as specified
in IEC 60947-5-4.
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13 Conditional short-circuit current of an output circuit

13.1

General

The switching element of the time relay or coupling relay shall withstand the stresses resulting

from

13.2

short-circuit currents as specified in 6.5.5.

Test procedure

The switching element may be operated several times before the test, at no load or at any

curre

nt not exceeding the rated current.

The
shall

13.3

The

type
as sk
relay

est is performed by making the current with the separate making switch and the cy
be maintained until the short-circuit protective device (SCPD) operates.

Test circuit electromechanical output circuit

putput terminals shall be connected in series with the short-circuit protective device g
and rating stated; it shall also be in series with the make switch intended to close the ¢
own in Figure 16. The switching element shall be mounted in'the time relay or cou

rrent

f the
ircuit
pling

The fest circuit load impedance shall be an air-cored inducter in series with a resistor, adjlisted

to a
powg
volta

The IESt shall be performed three times on the same contact element, the SCPD being res

repla
actuad

For

prospective current of 1 000 A, or another value if stated but not less than 100 A,
r factor of between 0,5 and 0,7 and at the rated operational voltage. The open G
pe shall be 1,1 times the maximum rated operational voltage of the switching elemen

ed after each test. The time interval between the tests shall be not less than 3 min
| time interval shall be stated in the testreport.

at a
ircuit
t.

et or
The

thange-over contact elements, the above test shall be made separately on both the
normially closed and normally open:contacts.

For control switches with both two terminals and change-over contact elements, both types|shall
be tejsted.
A separate control cireuit device may be used for each contact element.
The [output terminals shall be connected in the circuit using 1 m total length of ¢able
corrgspondingto the operational current of the switching element.
Full current
Make switch Metal enclosure limiting resistor
| o / & * Note
r/ S 7
I
llo - 1 ] — i N
\ / ! :
Prospective current 1 000A. |\ 7\ 7
Power factor 0,5 to 0,7 (or as
specified by the manufacturer)
SCPD as specified Device under test Fusible element
by the manufacturer
IEC
NOTE The fusible element is connected alternatively to | or Il on successive tests.
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Figure 16 — Test circuit electromechanical output, conditional short-circuit current

13.4 Test circuit solid state output circuit

The time relay or coupling relay in the new condition shall be mounted as in service, in free air,
and connected to the test circuit with the same size wire as used in service as shown in
Figure 17.

The short-circuit protective device (SCPD) shall be of the type and rating stated.
The

the static output is equal to its rated operational current. The supply shall be adjusted to\100 A
prospective short-circuit current. The SC switch, parallel with the R4 load, is intended'te dause

the short circuit. The open circuit voltage shall be 1,1 times the rated operational voltage qr the
maximum value of the voltage range.
The fest shall be performed three times by randomly closing the SC switch.The test currgnt is
maintained until the SCPD has operated. The interval between each ofithe three tests shall be
not lgss than 3 min. The actual time between tests shall be stated in the test report. After|each
test, fhe SCPD shall be replaced or reset.
Ry
e SCPD DUT
Power Device
supply under test o
SC switch
°
Prospective short-circuit current 100.A ec
a) two-terminal AC or two-terminal DC
Rq
e———— SCPD DUT
Power Device
supply under test o
SC switch
[ @
Prospective short-circuit current 100 A EC

h) three-terminal AC or three-terminal DC

Figure 17 — Test circuit solid state output, conditional short-circuit current

13.5 Condition of switching element after test

a) After the short-circuit test the time relay or coupling relay shall be able to switch to the
release condition.

b) After the test the device shall withstand the dielectric strength test according to 11.3.
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14 Insulation coordination and protection against electric shock

14.1 General

Insulation coordination reflects clearances, creepage distances, solid insulation and protection
against direct contact.

14.2 Clearances and creepage distances

14.2.1 General

Clea
voltapes, overvoltage category and pollution degree according to IEC 60664-1 dependin
the type of environment.

NOTE| According to IEC 60664-1 the direct surroundings are decisive for the dimensioning of(Cre€page dist
and clearances. Thus the environmental conditions in the respective location where the time felay or coupling
is moynted apply and not those in the factory to which the location belongs.

Whefe time relays or parts of time relays, or coupling relays or parts*of coupling relay
protgdcted against conductive pollution, creepage distances _and clearances may
dimepsioned in accordance with immediate environmental conditions. The degree of prote
to be[provided in the installation environment (for example by use of a suitable enclosure)
be stpted.

to a

Cleafances and creepage distances between-mutually insulated circuits (for example bet
input| circuit and output circuit) shall be dimensioned in accordance with the higher refer
voltage.

The ¢learances specified do not apply over open contacts unless full disconnection acco
to IEC 61810-1 is specified. Clearances and creepage distances specified for pollution dg
2 or 3§ do not apply in the caseofelectronic components either (for example triac), that is t
both |[inside these components and on electrical terminals and soldered joints at the pr
circu|t board.

a)

b)

Shodld the printed circuit board(s) be coated with varnish{or a protective layer which is resi
;eing, the creepage distances of the coated areasvwnay also be considered in accordance
with pollution degree 1 (see IEC 60664-3).

ances and creepage distances shall be dimensioned In conIormlfy with rated insulation

g on

ances
relay

5 are

be
ction
shall

stant

veen
ence

rding
gree
D say
inted

When conductors afecompletely enclosed or sealed by solid insulation including coatings, the
clearpnces and ereepage distances are not applicable.
According .foEC 60664-1 and IEC 60664-3, the basic safety standards in the field of low
voltage jnsulation coordination, one or both of the following options a) and b) shall be selected:
Fer—econstructions—in—aceerdance—with+EG60664-3—where—protecton—againstpeluton is
achieved by using adequate coating, potting or moulding, the reduced clearances and
creepage distances as specified in IEC 60664-3 may be used. All the requirements and tests
of IEC 60664-3 shall be fulfilled. The following items apply:
e value for lower temperature according to IEC 60664-3:2016, 5.7.2: —10 °C;
e temperature cycle according to IEC 60664-3:2016, 5.7.4: severity 1;
e partial discharge test according to IEC 60664-3:2016, 5.8.5, is not required;
e no additional tests according to IEC 60664-3:2016, 5.9, are required.
In the case of time relays or coupling 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.
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The clearance values for time relays and coupling relays shall fulfil the requirements of
overvoltage category Ill. When time relays and coupling relays are permanently connected to
the power distribution network, the applicable overvoltage category shall be determined
according to IEC 60664-1:2020, 4.3.2. Clearances shall be selected from Table 16. For double
and reinforced insulation the values of the next higher rated impulse withstand voltage from
Table 16 are applicable.

Table 16 — Minimum clearances for basic insulation

Vdltage Tine to Rated Minimum clearances up to 2 000 m above sea level ¢
earth (AC RMS or impulse
DC) withstand
voltage
Cafl ll Cat Il Pollution degree
1 2 3
Y \% \Y mm mm mm
5 500 0,04 0,2 0,8
100 50 800 0,1 0,2 0,8
150 100 1500 0,5 0,8
30p 150 2 500 1,5
600 300 4 000 3,0
-- 600 6 000 5,5
a8 Ap the dimensions in this table are valid for altitudes up-t@ and including 2 000 m above sea level, cleargnces
fdr altitudes above 2 000 m should be multiplied by the-altitude correction factor specified in IEC 60664-1:2020,
Thble A.2.

When an overvoltage control componentis used (for example surge suppressor), cleard

may pe defined in accordance with Table 17.

Table 17 — Minimum.clearances in controlled overvoltage conditions

nces

Voltage 2 Minimum clearances in millimetres
Pollution degree
Vv 1 2 3
330 0,01 0,20 0,80
400 0,02 0,20 0,80
500 0,04 0,20 0,80
600 0,06 0,20 0,80
800 0,10 0,20 0,80
LIYAVAY) U, 10 U,ZU U,0U
a8 This voltage is the clamping voltage of the overvoltage control device.

14.2.3 Creepage distances

Creepage distances shall be selected from Table 18.
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Table 18 — Minimum creepage distances for basic insulation

Creepage distances in millimetres
Voltage ? Printed wiring Other materials
material
RMS Pollution degree Pollution degree
or DC 1 2 1 2 3
Material group Material group
Vv b c b | 1 1] | 1 1
Upto 50 0.025 0.04 0.18 0.6 0.85 1.2 1.5 1.7 9
Up to 100 0,1 0,16 0,25 0,71 1,0 1,4 1,8 2,0 4,2
Up to 160 0,25 0,4 0,32 0,8 1,1 1,6 2,0 2,2 4,5
Up to 250 0,56 1,0 0,56 1,25 1,8 2,5 3,2 3,6 4,0
Up to 320 0,75 1,6 0,75 1,6 2,2 3,2 4,0 4.5 3,0
Up to 400 1,0 2,0 1,0 2,0 2,8 4,0 5,0 576 q,3
Up to 500 1,3 2,5 1,3 2,5 3,6 5,0 6,3 7,1 4,0
Up to 630 1,8 3,2 1,8 3,2 4,5 6,3 8,0 9,0 1P.0
a lhis voltage is the rated voltage or the highest voltage which can occur in the jnternal circuit when supplied
rated voltage and under the most onerous combination of conditions of operafion within the time relqy or
coupling relay rating.
b Material groups I, II, Illa, llib.
¢ Material groups I, Il, llla.

Materials are separated into groups according to theih comparative tracking index (CTI) vdlues,
as follows:

o material group | 600 < CTly

e material group Il 400 £ CTI < 600;
o material group llla 1786'< CTI < 400;
e material group lllb 100 < CTI < 175.

The proof tracking index (PTl)\is used to verify the tracking characteristics of materidls. A
matefial may be included in{one of these four groups on the basis that the PTI, verified by the
methpd of IEC 60112 using solution A, is not less than the lower value specified for the gfoup.

For reinforced and double insulation, twice the values from Table 18 are applicable.

14.3| Solid insulation

Solid|insulation shall be capable of durably withstanding electrical and mechanical stress¢s as
well TS thermal and environmental influences which can occur during the anticipated life of the
relay

The qualification of the solid insulation shall be verified by tests according to the insulation,
vibration and shock test (see 11.3, 17.1 and 17.2).

There is no dimensional requirement for the thickness of solid insulation.

Test voltage values for double insulation and reinforced insulation shall be twice those for basic
insulation for the power frequency test (see Table 14 and Table 15), and the test voltage for
the impulse withstand test shall be one level higher than that for basic insulation (see Table 13).

The basic insulation is always directly adjacent to the hazardous potential.
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This requirement, however, is not applicable where the insulation consists of thin layers, except
for mica and similar scaling material, and if

o for supplementary insulation, the insulation consists of at least two layers, provided that
each of the layers withstands the dielectric strength test of 11.3 for supplementary
insulation;

o for reinforced insulation, the insulation consists of at least three layers, provided that any
two layers withstands the dielectric strength test of 11.3 for reinforced insulation.

14.4 Protection against direct contact

For timeTetaysorcoupting retays beimgoperated—asimnormmatuse; forexampteimthetase of
time setting for the time relay, all accessible parts which carry voltages shall have a_sufficient
direct contact protection with a minimum degree of protection of IP20 in accordante| with
IEC 60529.

This fequirement does not apply where insulated by reinforced insulation or double insulation
from |hazardous live parts with the rated voltage not exceeding 50 V AC (RMS value)/60 \{ DC.

NOTE| SELV circuits can be considered to meet this exception.
Protgction is regarded as ensured where the degree of protection of enclosure is IP 2X or Qetter
accofding to IEC 60529.

15 Mechanical strength

15.1| General

Partd and connections shall have adequate strength and be reliably fixed. Adjusting elements
shalllnot change their position with vibrations and shock in normal use and shall be secpred,
wherp required.

Interpal connecting lines shall bexdesigned in such a way that they cannot be damagegd by
elemgents such as sharp edges.

Compliance is checked by the’test of Clause 18.

Time| relays or coupling relays shall meet the above requirements, even after appropriate
transjport. Unless constructional measures can meet the above requirements, protection against
mechanical dapjage shall be ensured through precautionary measures during transpoft. In
spec|al cases-instructions for package and transport shall be attached.

15.2| Mechanical strength of terminals and current-carrying parts

15.2.1T— General

Current-carrying parts including the terminals shall be provided with adequate metals for their
intended use according to 15.2.2 to 15.2.5.

15.2.2 Mechanical strength of screw terminals and screwless terminals

Screw terminals and screwless terminals shall comply with the requirements and tests of
IEC 60999-1. The test current shall be the rated current for the time relay or coupling relay (not
that of the terminal, which might be higher) as specified.

15.2.3 Mechanical strength of flat quick-connect terminations

Flat quick-connect terminations shall comply with the requirements and tests of IEC 61210 as
regards dimension, temperature rise and mechanical force. Deviating dimensions of a male tab
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are permitted provided the connection to a standard female connector ensures the insertion
and withdrawal forces as specified in IEC 61210.

Male tabs shall have sufficient distance between one another to ensure the required clearances
and creepage distances even if non-isolated female connectors are mounted on the male tabs;
in case these requirements can only be fulfilled with isolated female connectors, this shall be
explicitly stated in the product documentation.

15.2.4 Mechanical strength of sockets

Sockets shall comply with the requirements and tests of IEC 61984.

Howegver, the corrosion test of IEC 61984 is replaced by a dry heat steady state,tdst in
accofdance with IEC 60068-2-2:2007, Test Bb at 70 °C for 240 h.

NOTE|1 This ageing test is intended to ensure the mechanical and electrical properties of thescombination |of the
time r¢lay or coupling relay and socket.

For fhe measurement of the resistance across the time relay or coupling relay and spcket
terminations it is permissible to use the time relay or coupling relay. duommy (for examplg with
shorf-circuited relay contacts).

The fests shall be performed with the sockets specified and stated in the documentation af the
time felay or coupling relay.

NOTE| 2 Within the scope of this document the combinationenly of the time relay and mating socket gan be
assesped.

15.2/5 Mechanical strength of alternative termination types
Othef termination types are permitted to the extent that they are not in conflict with this

document and comply with their relevant;lEC standard (if any).

16 Heat and fire resistance

16.1| General

Time|relays or couplingirelays shall be constructed with resistance to abnormal heat and fire.

Insulpting materials .which might be exposed to thermal stresses due to electrical effects| and
the deterioration_of which might impair the safety of the equipment, shall not be advdrsely
affected by abnormal heat and by fire. Compliance is checked by the test of 16.2.

16.2 | Glow-wire test

The glow-wire test is carried out to verify that the requirements regarding the resistance of solid
insulating materials to heat and fire are met.

Insulation materials shall meet the following requirements, at a minimum, according to
IEC 60695-2-11:

e housing: 750 °C;
e supporting current-carrying parts: 850 °C;

e duration of application: 30 s.

The test is passed if the flame or glowing of the tested part is extinguished within 30 s after
removal of the glow wire.
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17 Vibration and shock

17.1 Vibration

The time relay or coupling relay shall be tested with the output in the operated and non-operated
condition.

During the test in the operated condition, the time relay or coupling relay shall be energized
preferably at the lower limit of the operative range according to 6.2, that is to say with 80 %,
85 % or 90 % of the rated input voltage.

Durirlg the test the contact openings should be monitored. Contact openings up to 3 ms_are not
cons|dered as failures.

The {est shall be carried out in accordance with IEC 60068-2-6, under the following conditions
unlegs otherwise specified:

e frequency range: 10 Hz to 150 Hz;
oss-over frequency: 60 Hz;

c
e [K 60 Hz constant amplitude of movement 0,15 mm;
fP 60 Hz constant acceleration 20 m/s? (2 g);

n

Limber of sweep cycles per axis: 10;

e sWweep speed: 1 octave/min.

The getting time shall not have been changed due-to vibration stress; insulators shall shgw no
damage.

At thé end of the test a visual inspection and a functional test shall be carried out on the dqvice.

The fest shall be considered satisfactory if the time relays or coupling relays

a) cpmply with the dielectric voltage test according to 11.3.3;
b) function properly within the specified tolerance values;

c) show no rupture nor deformation.
17.2| Shock

The time relay or'¢oupling relay shall be tested with the output in the operated and non-operated
condjtion.

Durinlg the’/test in the operated condition, the time relay or coupling relay shall be energized
prefgrably at the lower limit of the operative range according to 6.2, that is to say with §0 %,
85 % or 90 % of the rated input voltage.

During the test the contact openings should be monitored, unless otherwise specified, up to
100 m/s2 only. Contact openings up to 3 ms are not considered as failures.

Unless otherwise specified, the test shall be carried out in accordance with IEC 60068-2-27
under the following conditions:

e mechanical shock value for endurance: 300 m/s2;

e axis in both the positive and negative senses: 6;

e number of mechanical shock per each direction: 3.
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The setting time shall not have been changed due to shock stress; insulators shall show no
damage.

At the end of the test, a visual inspection and a functional test shall be carried out on the device.

18 Electromagnetic compatibility (EMC)

18.1

General

Time relays or coupling relays not incorporating electronic circuits with active components are

not gdensitive To electromagnetic disturbances in normal Service conditions, and therefo

EMC

18.2
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The appropriate tests to verify the compliance with these requiremefnts are given in Clausg
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Time relays or coupling relays intended for use in residential installation shall fulfill class B
requirements in accordance with CISPR 11:2015, Clause 5, for residential, commercial and

light-

industrial environments.

The appropriate tests to verify the compliance with these requirements are given in Clause C.3.

All emission tests shall be performed with the time relay or coupling relay in operate condition
with rated values applied.
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19 Cybersecurity for industrial automation and control systems (IACS)

If embedded firmware is involved, cyber-security aspects should be considered according to
IEC 62443-4-2.

NOTE IEC TS 63208 gives guidance on security aspects in the context of low voltage switchgear and controlgear.

Moreover, embedded software should be designed according to the recommendations stated in
IEC TR 63201.

20 Environmentat-imformration

20.1| Environmentally conscious design process
Envifonmentally conscious design process is described in IEC 62430.

20.2| Procedure to establish material declaration

When customers request a material declaration, IEC 62474 provides the framework.

NOTE| IEC 60947-1:2020, Annex W, gives guidance on the material declaration in the context of low vpltage
switchgear and controlgear.
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Annex A
(informative)

Setting accuracy, repeatability and effect of influence calculation

A.1 General

The setting accuracy, repeatability and effect of influence are determined from the following
calculation formulae in Table A.1.

Table A.1 — Calculation formulae

Accuracy / Influence effects Formulae
v — T
Setting M-S 100 (%)
Accyracy
1 71 — i
Repeatability +—x-Max__min , 100 (%)
2 TMg
TM 4 —TM
Voltage pp——. M 100(%)
TMg
Influgnce effects
TM 5 TM
Temperature +—Z&~ x100(%
. = (%)
where
Ty is the mean of the measured values;
Ty is the setting time;
™ is the full-scale value with analogue s€tting, or setting value in absolute values with digital setting;
T hax is the maximum measured value;
Trin is the minimum measured value;
™, is the maximum measured'value within the rated input voltage range;
™, is the maximum measured value within the ambient temperature range.

A.2 | Exampleof calculation

Meagqured values: 9,91 s, 9,95s, 10,01s, 9,97 s, 9,995, 10,05, 10,02 s, 9,98 s, 10,00 s,
9,93

™ 9,981 s

T™Mg 10s

Ts 10s

Tmax 10,05s

Toin  9,91s

Setting accuracy ‘—9,98210—10‘”00(%) =0,19 %
Repeatability ilxwx100(%)= 0,70 %

2
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Annex B
(informative)

Risk assessment

General

A risk assessment process based on ISO/IEC Guide 51 is given below. Other risk assessment
procedures are contained in ISO 14971, SEMI S10, IEC 61508 series, ISO 14121-1, and ANSI

TR3 Otbar tablicbad o P e b—eaalaera-and HaHar-—atan =Y ] b - P~
JEUTCT oS TauTTSTTO U PTUCTTUOT C S WiITTC T T TPTOTITCTTC STTTAT STO PSS oalT arsSU 0T UdST U™

B.2

Tolenable risk is achieved by the iterative process of risk assessment (riskfanalysis and

Risk assessment procedure

evalyation) and risk reduction (see Figure B.1).

risk
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[ Start |

-
\

Identify user, intended use
j--mmrmrmmme——=sm-----———=-3%  and reasonably foreseeable

| Only relevant if misuse <

tolerable risk 7 —
cannot be l > S
achieved by risk g 1=
i reduction. Hazard identification © a
= Q
i 17}
I z 8
)
Estimation of risk vy @

Evaluation of risk 1]

aSee Figure 1

Is the risk tolerable? Yes —

No
v

—— Risk reduction

}

Estimation of risk

|

Evaluationcof risk

No Residual risk tolerable?

Validation and documentation

!

[ Complete J

IEC

[SOURCE: ISO/IEC GUIDE 51:2014, Figure 2]
2  The footnoté refers to ISO/IEC GUIDE 51:2014, Figure 1.

Figure B.1 - Iterative process of risk assessment and risk reduction

B.3 Achieving tolerable risk

The following procedure (see Figure B.1) should be used to reduce risks to a tolerable level:

a) identify the likely user group(s) for the product, process, or service (including those with
special needs and the elderly), and any known contact group (for example use or contact
by children);

c) identify the intended use and assess the reasonably foreseeable misuse of the product,
process or service;

d) identify each hazard (including any hazardous situation and harmful event) arising in all
stages and conditions for the use of the product, process or service, including installation,
maintenance, repair, and destruction or disposal;
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e) estimate and evaluate the risk (see Figure B.1) to each identified user/contact group arising
from each hazard identified;

f) judge if the risk is tolerable (for example by comparison with similar products, processes or
services);

g) if

the risk is not tolerable, reduce the risk until it becomes tolerable.

When reducing risks the order of priority should be as follows:

1) eliminate or reduce risks as far as possible (inherently safe design and construction);

2) take the necessary protection measures in relation to risks that cannot be eliminated

(5
3) in
n
tg

This

procgdure by complying with the information provided by the manufacturer(see Figure B.

1 ' Al H AW
TULCULUIuUTI UUVIUU°),
form users of the remaining risk after design due to any shortcomings of the prote

easures adopted, indicate whether any particular training is required, and specify-any
provide personal protection equipment (information for safety).

procedure is based on the assumption that the user has a role to play in‘the risk redu

ction
need

ction
D).
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Risk assessment

(Based on defined limits of the assessment, intended use, and
reasonably foreseeable misuse of a product)

Risk reduction measures taken during design

v

‘ Step 1: Inherently safe design

Step 2: Guards and protective devices

Step 3: Information for use

Design + on the product or its packaging
o warning signs, signals

o warning devices

« in the instructions for use,
including information or
training (where necessary)

5
%
S

¢ Residual risk after
measures applied
Risk remaining (residual risk) after design by supplier
NS
Additional protective devices
W@
Training
- ——
Use Organization of work, application of
equipment and supervision
\& Personal protective equipment

Residual risk after
all protective
measures have

been applied
IEC

[SOURCEEC 62344:2022 Figure-B-2}
Figure B.2 — Risk reduction

The steps taken in the design procedure are shown in order of priority. The steps to be taken
by the user are not in order of priority because this would depend on the application. It is
emphasized that the additional protection devices, personal protection equipment and provision
of information to users should not be used as substitutes for design improvements.

This step or procedure has to be done for each component as well for all components together
(= device). The responsibility is clearly defined that for the component the responsibility has to
be taken by the manufacturer. The responsibility for the assembled/complete device is on the
side of the user (OEM or manufacturer/developer of the device).
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For the relay as component, the considered hazards are given as examples in Table B.1 based

on Fi
or all

gure B.3. However, users have to consider which failure modes are risky and take these
within their risk consideration.

Takh

Time relay
Power Control ] Output
Power port supply » circuit * circuit Output port
circuit

!

1/0 control circuit

1/O control port

Figure B.3 — Example of the time.relay circuit block diagram

IEC

le B.1 — Examples of the relation betwéen failure mode, consequences and hazjard

Failure mode

Consequences

Hazard

Faildre of power | The time relay or coupling The power supply for the Worst case: uncontrolled
supply circuit relay will not work properly or time relay or coupling heating (overheating),
never work, becausge a-part, a relay is not interrupted. ignition with flame.
device or a conductor of a - -
printed board,inthe power T_he power_su_pply for the None (just loss of functiop).
supply circuit\ has been time relay is interrupted.
opened or short-circuited.
Faildre of I/0 The timevrelay or coupling Input signal for the time Degradation of performarce.
contfol circuit relay will not work properly or relay or coupling relay is
never work, because a part, a not interrupted.
device or a conductor of a - - -
printed board in the 1/0 control Input signal fo_r the tlme_z Loss of function.
circuit has been opened or relay or coupling relay is
short-circuited. interrupted.
Faildrecof control | The time relay or coupling The power supply for Worst case: uncontrolled

circufit relay will not work properly or internal circuits is not heating (overheating),
never work, because a part, a interrupted. ignition with flame if the
device or a conductor of a power supply is not
printed board in the control interrupted.
circuit has been opened or -
short-circuited. The power supply for Loss of function.
internal circuits is
interrupted.
Relay coil is opened. None (just loss of function).
Failure of output | The time relay or coupling Relay contact bridging. Worst case: uncontrolled

circu

it

relay will not work properly or
never work, because a part, a
device or a conductor of a
printed board in the output
circuit has been opened or
short-circuited.

heating (overheating),
ignition with flame if the
power supply is not
interrupted.
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B.4 Application of risk assessment procedures (proposal for the user)

For hazards in the scope of this document, examples of severity of harm are given in Table B.2.
Probability of harm is given in Table B.3. The risk category, which is selected based on severity
and probability, is given in Table B.4.

Table B.2 — Severity of harm

Severity group People Equipment/Facility
Catastrophic One or more fatalities Facility loss
Sevdre Disabling injuring/iliness Major system loss or facility damage
Modg¢rate Medical treatment or restricted work activity | Minor subsystem loss or facility damagé¢
Minojr First aid only Non-serious equipment or facility damage

Table B.3 — Probability of harm

Probability of harm

Typical occurrence of failure modes (to be Rate of occurrence
pssessed by product and application) - -
Frequent Possible Rare Unlikely
Failure to break X X X X
Failure to make X X
Failure of supplementary insulation X X X
Failire | Failure of reinforced insulation (basic
. : . X X X
modes | insulation shall remain)
Failure of functional insulation X X X
Input circuit interruption
Failure of basic insulation X X X

NOTE Table B.3 is taken from IEC 62314:;2022, Table B.3.

Table B.4 — Risk category

Risk assessment/risk category

Severity of'harm Probability of harm
Frequent Possible Rare Unlikely
Severity Catastrophic 3 3 2 2
Severe 3 2 2 1
Moderate 3 1 1 1
Minor 2 1 1 1
Key Category Description

1 Broadly acceptable This fulfils the requirement for tolerable risk.

2 As low as reasonably practicable This does not automatically fulfil the requirement for
tolerable risk. If possible, these risks should be reduced
further to Category 1. If not possible, then the
instructions should contain a description of the risk so
that the responsible body can take appropriate steps to
protect the safety of operators.

3 Intolerable This contains risks that are not tolerable risk.

NOTE Table B.4 is taken from IEC 62314:2022, Table B.4.
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Annex C
(normative)

Tests for EMC

C.1 General
Annex C states the EMC tests for time relays and coupling relays where EMC tests are required.

For groducts Talling within the scope of Annex C, Table C.T Sshows two Sets of environmlental
cond|tions as:

a) industrial environments;

b) re¢sidential, commercial and light-industrial environments.

Table C.1 — Environmental conditions influencing EMC

High emission Dow emission
. ow immunity Not allowed Residential (b)
High immunity Industrial (a) All environments

Indugtrial examples of such equipment are switches~in the power distribution networl and
equigment for industrial use with permanent connection’to the power distribution network|

Time|relays or coupling relays shall be specified‘for industrial environments when one or more
of the following is expected:

ndustrial, scientific and medical (ISM)sapparatus (as defined in CISPR 11);

>

. pavy inductive or capacitive loads‘that are frequently switched;

=2

. gh currents levels associated magnetic fields.

Residential examples of such equipment include appliances and similar loads.

C.2 | EMC immunity

C.2.1 General

The [EMC _requirements have been selected to ensure a satisfactory immunity against
electfomagnetic disturbances of time relays and coupling relays. Tests shall be carried gqut in
accofdance with the basic standards given in Annex C and with the specified conditiops of
Tablb C2 fUI ;IIduOtl;d: UIIV;IUIIIIICIItO clllf.‘]I Tab:u CS fUI IUD;dUIItia:, L:UIIIIIIUIL;;G: Cllld |ght'

industrial environments.

The behaviour of the time relay or coupling relay submitted to the immunity tests shall be in
accordance with the requirements in Table C.2 for industrial environments and Table C.3 for
residential, commercial and light-industrial environments.

C.2.2 Performance criteria
C.2.21 General
The performance criteria are defined in detail in C.2.2.

e Performance criterion A: No disturbance of function is allowed in that the adjusted time
function (for example operate time delay, release time delay) shall not be changed, nor shall
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the time function be restarted. This applies during, as well as after, the specified time
according to 3.1.3. The nominal values of the specified time, such as 10 s, are given in
Table 4. The time deviation during the test shall not exceed 10 % of the value for undisturbed
condition. No disturbance of a display (such as flickering of a LED, display illegible) is
allowed. No disturbance of the output of the time relay is allowed.

e Performance criterion B: No degradation of function is allowed in that the adjusted time
function (for example operate time delay, release time delay) shall not be changed, nor shall
the time function be re-started. This applies during, as well as after, the specified time. The
time deviation during the test shall not exceed 10 % of the value for undisturbed condition.
Short disturbances of a display (such as undesired LED illumination, loss of display
information) shall not be considered as failures. During the tests, the output condition of the

switching element shall not change.

e Performance criterion C: Temporary loss of function is allowed, provided the functionis self-
gcoverable or can be restored by system reset.

-

C.2.3.2 Electrostatic discharges

This fest shall be performed according to IEC 61000-4-2:2008, Clause 7 and 'Clause 8, with the
valugs given in Table C.2 or Table C.3. See IEC 61000-4-2 for applicability of contact ¢r air
discharge tests or both.

C.2.4.3 Radiated radio-frequency electromagnetic fields

This test shall be performed according to IEC 61000-4-3:2020, Clause 7 and Clause 8, with the
valugs given in Table C.2 or Table C.3.

C.2.2.4 Electrical fast transients/bursts

This ftest shall be performed according IEC 61000-4-4:2012, Clause 7 and Clause 8, with the
valugs given in Table C.2 or Table C.3. Thextest shall be performed at repetition frequencies of
5 kHz. As an alternative, 100 kHz may besselected.

C.2.4.5 Surges

This test shall be performed according to IEC 61000-4-5:2014 and
IEC $1000-4-5:2014/AMD1:2017, Clause 7 and Clause 8, with the values given in Table G.2 or
Tablg C.3.

C.2.3.6 Conducted/disturbances induced by radio-frequency fields

This fest shall besperformed according to IEC 61000-4-6:2013, Clause 7 and Clause 8, with the
valugs given in<Table C.2 or Table C.3.

C.2.2.7 Immunity to power-frequency magnetic fields

The test method shall be in accordance with TEC 61000-4-8:2009, Clause 7 and Clause 8, with
the test levels as defined in Table C.2 or Table C.3.

C.2.2.8 Voltage dips and voltage interruptions

This test shall be performed in accordance with IEC 61000-4-11:2020, Clause 7 and Clause 8,
for solid state relays with a rated operational current less than 16 A and in accordance with
IEC 61000-4-34 for time relays or coupling relays with a rated operational current higher than
16 A.

C.2.2.9 Summary of Immunity test conditions

Table C.2 and Table C.3 summarize the test conditions and requirements of immunity tests.
The configuration and mode of operation during the tests shall be precisely noted in the test
report. For each test, the respective test level shall be stated.
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Table C.2 — Immunity tests for industrial environments

IEC 61812-1:2023 © |IEC 2023

Type of test Test level required Performance
criteria
Electrostatic discharge +8 kV / air discharge enclosure port B
IEC 61000-4-2 and
+4 kV / contact discharge enclosure port
Radiated radio-frequency electromagnetic field, A
IEC 61000-4-3
80 MHz to 1 GHz 10 V/m enclosure port
1,4 GHz to 6 GHz 3 V/m enclosure port
Electrical fast transient/burst f +2 kV AC, DC power port B
IEC 61000-4-4 +1 kV control port using the capacitive
coupling clamp @
5 kHz or 100 kHz repetition frequency
Surges (1,2/50 pus to 8/20 pus) 9 +2 kV required for AC powerports B
IEC 61000-4-5 (Iine to earth)
+1 kV required for control port; DC power
ports (line to earth)
+1 kV required forlAC power ports
(lineto’line)
+0,5 kV requiredyfor DC power ports (line
to line)
Conducted radio-frequency at 150 kHz to 80 MHz 10 V control ports, AC/DC power ports A
IEC 61000-4-6
Immunity to power-frequency magnetic fields not applicable A
IEC 61000-4-8 ©
Voltage dips ¢ ¢ Class 3 © B
IEC 61000-4-11 0 % residual voltage during 1 cycle AC
power ports
40 % residual voltage during 10/12 cycles C
AC power ports
70 % residual voltage during 25/30 cycles
AC power ports
Voltage interfuptions © d 0 % residual voltage during 250/300 cycles C
IEC 81000-4-11 for rated opérational current < 16 A AC power ports
IEC §1000-4-34 for rated operational current > 16 A
a 1% kV direct current when control port is connected to the power supply during the test.
b Efuipment.susceptible to power frequency magnetic fields as declared, shall be tested with 30 A/m (50 Hz, 60
HEg).
¢ The<alue in front of the slash mark (/) is for 50 Hz and the value behind for 60 Hz tests.

table

and noted in the test report.

Class 3 applies to points of common coupling and in-plant points of common coupling in the industrial

environment in general.

Control ports — applicable only to ports interfacing with cables whose total length according to the

m £ s Ty o o L £ 4l : e — T Yo
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manufacturer’s functional specification may exceed 3 m.

Applicable also to control ports interfacing with cables whose total length according to the manufacturer’s

functional specifications may exceed 30 m.
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Table C.3 — Immunity tests for residential, commercial and light-industrial environments

Type of test Test level required Performance
criteria
Electrostatic discharge +8 kV / air discharge enclosure port B
IEC 61000-4-2 and

+4 kV / contact discharge enclosure port

Radiated radio-frequency electromagnetic field, A
IEC 61000-4-3
80 MHz to 1 GHz 3 V/m enclosure port
1,4 GHz to 6 GHz 3 V/m enclosure port
Electrical fast transient/burst © +1 kV AC power port B
IEC 61000-4-4 +0,5 kV DC power port

+0,5 kV control port using the capacitive
coupling clamp @

Surges (1,2/50 ps to 8/20 ps) f +2 kV required for AC power ports B
IEC 61000-4-5 (line to earth)
+1 kV required for DC'power ports
(line_ torearth)
+1 kV required for AC power ports
(line to line)
+0,5¢kV*required for DC power ports

(line to line)

Conducted radio-frequency at 150 kHz to 80 MHz 3V RMS control ports, AC/DC power A
t
IEC 61000-4-6 ports
Immunity to power-frequency magnetic fields not applicable A

IEC 61000-4-8 ©

Voltage dips ¢ ¢ 0 % residual voltage during 1 cycle AC B

power ports
IEC 61000-4-11

70 % residual voltage during 25/30 cycles C
AC power ports

Voltage ifiterruptions ¢ 0 % residual voltage during 250/300 cycles Cc

AC power ports
IEC §1000-4-11 forurated operational current < 16 A

IEC p1000-4-34-f6r rated operational current > 16 A

a

H+

I kV difect current when control port is connected to the power supply during the test.

b Equipment susceptible to power frequency magnetic fields as declared, shall be tested with 3 A/m (50 Hz,
60 HZz)

¢ If the functional interruption times are more severe values from the required test level, this shall be acceptable
and noted in the test report.

4 The value in front of the slash mark (/) is for 50 Hz and the value behind for 60 Hz tests.

¢ Control ports — applicable only to ports interfacing with cables whose total length according to the
manufacturer’s functional specification may exceed 3 m.

f Applicable also to control ports interfacing with cables whose total length according to the manufacturer’s
functional specifications may exceed 30 m.



https://iecnorm.com/api/?name=0808b47d480e5217305e7e92b42274a8

- 62— IEC 61812-1:2023 © |IEC 2023

C.3 EMC radiated and conducted emission

C.3.1 General

The requirements of 18.3 apply.

C.3.2 Conducted radio-frequency emission tests

The description of the test, the test method and the test set-up are given in CISPR 11:2015 and
CISPR 11:2015/AMD1:2016, Clause 7. To pass the test, the equipment shall not exceed the
levels given in Table C.4.

Table C.4 — Terminal disturbance voltage limits for conducted
radio-frequency emission (for power port)

Frequency band Environment A Environment)B
MHz dB (nV) dB (uV)
0,15 to 0,5 79 quasi-peak 66 tonS567quasi-peak
66 average 56/t0 46 average
(decrease. with log of frequency)
0,5to 5 73 quasi-peak 56 quasi-peak
60 average 46 average
5 to 30 73 quasi-peak 60 quasi-peak
60 average 50 average

NOTE Limits are in accordance with CISPR 11, Group 1 ferfoad input ports and total rated power less|than
20 kVA.

C.3.3 Radiated radio-frequency emission tests

The dlescription of the test, the test methed and the test set-up are given in CISPR 11:201% and
CISPR 11:2015/AMD1:2016, Clause 7~

The ¢missions shall not exceedcthe levels given in Table C.5.

Table C.5 — Radiated emission test limits

Frequency Environment A 2 Environment B 2
range
MHz Quasi-peak dB (nV) Quasi-peak dB (nV)
at 30 m at 10 m at3m at 10 m at3m
30 to 230 30 40 50 30 40
23p toM 000 37 47 57 37 47
a8 Tests may be carried out at 3 m distance only to small equipment (equipment, either positioned on a
table top or standing on the floor, including its cables, fits in a cylindrical test volume of 1,2 m in
diameter and 1,5 m above the ground plane).
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

RELAIS TEMPORISES ET RELAIS DE COUPLAGE POUR
APPLICATIONS INDUSTRIELLES ET RESIDENTIELLES -

Partie 1: Exigences et essais

AVANT-FRUOFOS

La|Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatioh com|
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IE€ & pour
de|favoriser la coopération internationale pour toutes les questions de normalisation dans-les don
del|l'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Norimes’internatiol
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles/ au public (P
dep Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée'a des comités d'¢
auk travaux desquels tout Comité national intéressé par le sujet traité peut partiCiper. Les organis
internationales, gouvernementales et non gouvernementales, en liaison avec ["EC, participent égal
auk travaux. L'IEC collabore étroitement avec I'Organisation Internationale jde)Normalisation (ISO),
dep conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la n
dulpossible, un accord international sur les sujets étudiés, étant donfi€ que les Comités nationaux de
interessés sont représentés dans chaque comité d'études.

Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue respo
de|l'éventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dgns le but d'encourager l'uniformité internationale, les)Comités nationaux de I'lEC s'engagent, dans
la mesure possible, a appliquer de fagon transparente-les' Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes«Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées\en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation*de conformité. Des organismes de certification indéper
fodrnissent des services d'évaluation de\‘conformité et, dans certains secteurs, acceédent aux mg
de|conformité de I'lEC. L'lEC n'est respopsable d'aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Aucune responsabilité ne doit &tré imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
défoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
oulau crédit qui luinest”accordé.
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L'dttention est(attirée sur les références normatives citées dans cette publication. L'utilisation de publidations

référencées(estobligatoire pour une application correcte de la présente publication.

L'dttentionest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
de| droits /de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets.

I'objet
droits

L'IlEC 61812-1 a été établie par le comité d'études 94 de I'l[EC: Relais électri
de tout-ou-rien. Il s'agit d'une Norme internationale.

ques

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2011. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) mise a jour des références;

b) ajout d'exigences relatives a I'appréciation du risque;

c) ajout d'exigences relatives a I'essai individuel de série;

d) renumérotation des paragraphes selon un ordre plus logique;
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arification de I'exigence relative aux chocs;

2023

ajout d'exigences de cybersécurité pour les systémes d'automatisation et de commande
industrielles;

ajout d'une exigence d'écoconception;

ajout d'une référence au dictionnaire de données commun;

ajout de termes et définitions relatifs aux types de relais;

ajout des relais de couplage dans le titre;

ajout des relais de couplage dans le domaine d'application.

Le te

Ler
abou

Lala

Le p
selor
sous
par I'

Une
temp
le sit

Ixte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
94/843/FDIS 94/889/RVD

i @ son approbation.

hgue employée pour I'élaboration de cette Norme internationale est I'anglais.

ésent document a été rédigé selon les Directives ISQ/IEC, Partie 2, il a été dével
les Directives ISO/IEC, Partie 1 et les Directives ISO/EC, Supplément IEC, dispon
www.iec.ch/members_experts/refdocs. Les pringipaux types de documents dévelo
EC sont décrits plus en détail sous www.iec.chfstandardsdev/publications.

liste de toutes les parties de la série IEC\61812, publiées sous le titre général R
prisés et relais de couplage pour applications industrielles et résidentielles, se trouv|
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ce document en utilisant une imprimante couleur.
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RELAIS TEMPORISES ET RELAIS DE COUPLAGE POUR
APPLICATIONS INDUSTRIELLES ET RESIDENTIELLES -

Partie 1: Exigences et essais

1 Domaine d'application

Lap
pour
d'aut

applications industrielles (par exemple, systémes industriels de comm

ésente partie de I'lEC 61812 s'applique aux relais temporisés et aux relais de couilage

nde,

bmatisation et de signalisation) ainsi qu'aux dispositifs de commande “électrique

autorEatiques destinés a étre utilisés dans, sur ou avec des équipements pour -applications

résid

ntielles et analogues.

Le t¢rme "relais", utilisé dans le présent document, comprend tous)les types de felais

temp

NOTE
(par e

prisés et de relais de couplage, hormis les relais de mesure.

1 Les relais temporisés et les relais de couplage peuvent étre utilisés pour une application indugtrielle
emple, systémes industriels de commande, d'automatisation et de’,signalisation) ainsi qu'aux dispositifs

de conmande électrique automatiques destinés a étre utilisés dans, sur ounavéc des équipements pour applications

réside

NOTE|

htielles et analogues.

2 Les relais de mesure sont traités par le CE 95 de I'lEC.

Le présent document définit I'essai de type et I'essaitindividuel de série qui visent a conf

la co
la sé

2 K

Les g
de Iq
I'édit

hdition de service. Les définitions des différents types de relais temporisés utilisés
ie IEC 61812 sont données en 3.2.

Références normatives

ur contenu, des exigences: du présent document. Pour les références datées,
on citée s'applique. Pour'les références non datées, la derniere édition du docu

de référence s'applique (y compris les éventuels amendements).

élem

IEC $0050-444:2002; “Vocabulaire Electrotechnique International (IEV) — Partie 444: R
entaires
0050-445:2010, Vocabulaire Electrotechnique International (IEV) — Partie 445: R

IEC ¢
temp

Orisés

IEC 6@

rmer
dans

ocuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie

seule
ment

elais

elais

sche

IEC 60068-2-6:2007, Essais d'environnement — Partie 2-6: Essais — Essai Fc: Vibrations
(sinusoidales)

IEC 60068-2-27:2008, Essais d'environnement — Partie 2-27: Essais — Essai Ea et guide:
Chocs

IEC 60085:2007, Isolation électrique — Evaluation et désignation thermiques

IEC 60112:2020, Méthode de détermination des indices de résistance et de tenue au
cheminement des matériaux isolants solides
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IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60664-1:2020, Coordination de l'isolement des matériels dans les réseaux d'énergie
électrique a basse tension — Partie 1: Principes, exigences et essais

IEC 60664-3:2016, Coordination de l'isolement des matériels dans les réseaux d'énergie
électrique a basse tension — Partie 3: Utilisation de revétement, d'empotage ou de moulage
pour la protection contre la pollution

IEC §0664-4:2005, Coordination de l'isolement des matériels dans les réseaux d’én/kergie
électrique a basse tension — Partie 4: Considérations sur les contraintes de tensiomna haute
fréequence

IEC 60695-2-11:2021, Essais relatifs aux risques du feu — Partie 2-11.-Essais qu fil
incarjdescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis'(GWEPT)

IEC $0695-10-2:2014, Essais relatifs aux risques du feu — Partie 1025 Chaleurs anormales —
Essaf a la bille

IEC $0947-5-1:2016, Appareillage a basse tension — Partie<5-1. Appareils et éléments de
commutation pour circuits de commande — Appareils électromécaniques pour circuils de
commande

IEC §0947-5-4:2002, Appareillage a basse tension:— Partie 5-4: Appareil et élémenis de
commutation pour circuits de commande — Methode d'évaluation des performances| des
contgcts a basse énergie — Essais spéciaux
IEC 60947-5-4:2002/AMD1:2019

IEC 60999-1:1999, Dispositifs de connexion — Conducteurs électriques en cuivie —
Presgriptions de sécurité pour organes de serrage a vis et sans vis — Partie 1: Prescrigtions
généfales et particuliéres pour-lesorganes de serrage pour les conducteurs de 0,2 mm? a
35 mm?2 (inclus)

IEC 61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'gssai
et del mesure — Essai@'immunité aux décharges électrostatiques

pssal
nces

pssal

IEC 61000-4-5:2014, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai
et de mesure — Essai d'immunité aux ondes de choc
IEC 61000-4-5:2014/AMD1:2017

IEC 61000-4-6:2013, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'essai
et de mesure — Immunité aux perturbations conduites, induites par les champs radioélectriques

IEC 61000-4-8:2009, Compatibilité électromagnétique (CEM) — Partie 4-8: Techniques d'essai
et de mesure — Essai d'immunité au champ magnétique a la fréquence du réseau
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IEC 61000-4-11:2020, Compatibilité électromagnétique (CEM) — Partie 4-11: Techniques
d'essai et de mesure — Essais d'immunité aux creux de tension, coupures bréves et variations
de tension pour les appareils a courant d'entrée inférieur ou égal a 16 A par phase

IEC 61000-4-34:2005, Compatibilité électromagnétique (CEM) — Partie 4-34: Techniques
d'essai et de mesure — Essais d'immunité aux creux de tension, coupures bréves et variations
de tension pour matériel ayant un courant appelé de plus de 16 A par phase

IEC 61000-4-34:2005/AMD1:2009

IEC 61210:2010, Dispositifs de connexion — Bornes plates a connexion rapide pour conducteurs
électriques en cuivre — Exigences de sécurité

IEC 61810-1:2015, Relais électromécaniques élémentaires — Partie 1: Exigences générales et
de s@curité
IEC 61810-1:2015/AMD1:2019

IEC $1984:2008, Connecteurs — Exigences de sécurité et essais
IEC ©2314:2022, Relais statiques — Exigences de sécurité

CISPAR 11:2015, Appareils industriels, scientifiques et médicaux — Caractéristique$ de
perturbations radioélectriques — Limites et méthodes de mestife
CISAR 11:2015/AMD1:2016
CISAR 11:2015/AMD2:2019

ISO 9223:2012, Corrosion des métaux et alliages— Corrosivité des atmosphéfes —
Classification, détermination et estimation

3 Termes et définitions

Pour| les besoins du présent document, les termes et définitions de I'lEC 60050-444, de
I''EC|60050-445 ainsi que les suiyants s'appliquent.

L'ISQ et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilsées
en ngrmalisation, consultables aux adresses suivantes:

EC Electropedia: disponible a I'adresse https://www.electropedia.org/

¢ |$0 Online browsing platform: disponible a I'adresse https://www.iso.org/obp

3.1 | Termgs et définitions relatifs aux termes généraux

3.1.1
relaig'temporisé
relais de tout ou rien (IEV 444-01-02) comportant une ou plusieurs fonctions temporelles

[SOURCE: IEC 60050-445:2010, 445-01-01, modifié — Dans la définition, la référence a l'article
de I'lEV a été ajoutée.]

3.1.2

relais de couplage

relais électrique de tout ou rien intégré a un boftier ou monté sur un socle (rail de montage
IEC 60715, par exemple), sans fonction de temporisation ni fonction logique, pour applications
industrielles et résidentielles, destiné a étre incorporé dans une baie.

Note 1 a I'article: En général, il s'agit d'un relais conforme a la série IEC 61810 ou a I'lEC 62314 intégré a un boitier
ou monté sur un socle (rail de montage IEC 60715, par exemple) pour installation dans une baie industrielle
ou résidentielle.
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3.1.3

temporisation

caractéristique spécifique d'un relais temporisé pour un type donné de fonction, par exemple
temps de fonctionnement, temps de relachement, temps d'impulsion, temps d'intervalle

[SOURCE: IEC 60050-445:2010, 445-05-01, modifié — La note a été supprimée.]

3.1.4
exactitude de réglage
différence entre la valeur mesurée d'une temporisation et la valeur telle qu'affichée sur I'échelle

Note 1 a l'article: Pour un réglage analogique, il convient que I'exactitude de réglage soit déterminée par rapport
a la valeur maximale de réglage.

[SOYRCE: IEC 60050-445:2010, 445-06-07]

3.1.5
effet|/d'influence
degr¢ auquel la grandeur d'influence, dans sa plage nominale, affecte la témporisation

[SOYRCE: IEC 60050-445:2010, 445-06-02]

3.1.6
tempgs de récupération
duré¢ minimale pendant laquelle 'alimentation est abSente ou le signal de commandg¢ est
appliqué ou retiré pour que la fonction spécifiée puissevetre accomplie a nouveau

[SOURCE: IEC 60050-445:2010, 445-05-04, modifié — "doit étre absente" et "doit étre appljqué"
ont éfté respectivement remplacés par "est absente" et "est appliqué".]

3.1.7
durép minimale d'impulsion de commande
durég¢ la plus courte d'application de\alimentation nécessaire pour assurer la fonction spégifiée

[SOYRCE: IEC 60050-445:2010, 445-05-02]

3.1.8
répétabilité
diffénence entre les limites supérieure et inférieure de l'intervalle de confiance spécifié ¢tabli
a pairtir de plusieurs mesures effectuées sur le relais temporisé dans des conditions identijques

Note 1 a l'article: La répétabilité est de préférence indiquée en pourcentage de la valeur moyenne de foutes
les valeursimesurées.

[SOL RALC- ICo aNNEN E-OoN41N A44E _OQ Q1
o T OUU 00U o U TU, 1o~ U0~ UU]

3.1.9

alimentation

grandeur électrique (ex.: courant, tension) devant étre appliquée ou retirée a I'entrée d'un relais
temporisé ou d'un relais de couplage pour lui permettre d'accomplir sa fonction

[SOURCE: IEC 60050-445:2010, 445-03-01, modifié — Dans la définition, "ou d'un relais
de couplage" a été ajouté.]

3.1.10

tension d'entrée

grandeur électrique qui peut étre appliqguée a (ou retirée de) l'alimentation, au signal
de commande ou aux deux
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3.1.1

1

signal de commande
signal d'entrée qui doit étre appliqué ou retiré en plus de l'alimentation afin d'assurer
le fonctionnement du relais temporisé

Note 1
électri

a l'article: Le signal de commande est fourni par appareil distinct congu pour fermer ou ouvrir un circuit

que.

[SOURCE: IEC 60050-445:2010, 445-02-05]

cour
spéc
la dd
d'util

[sou

3.1.1

chutg de tension d'un circuit de sortie statique

tensi
d'un

[SOU
de cq

3.1.1
cour|

courant passant dans la sortie statique a*{’état bloqué d'un relais temporisé ou d'un

de c(

[SOU
de cq

3.1.1
port
port

raccq

[SOU
de cq

3.1.1

g
UTLIT

nt électrique présumé qu'un circuit de contact, protégé par un dispositif de prete

rée totale de coupure de ce dispositif de protection dans des conditions ‘spéc
sation et de comportement

RCE: IEC 60050-445:2010, 445-04-03]

3

bn mesurée entre les bornes de la sortie statique a I'état passant d'un relais temporis
relais de couplage lorsque cette sortie est traversée panrlé.courant de charge donné

RCE: IEC 60050-445:2010, 445-04-04, modifie_ <~ Dans la définition, "ou d'un
uplage" a été ajouté.]
4

ant de fuite d'une sortie statique

uplage pour une tension spécifiée

RCE: IEC 60050-445:2010, .445-04-05, modifié — Dans la définition, "ou d'un
uplage" a été ajouté.]

5
d'alimentation
d'un relais temporisé ou d'un relais de couplage auquel I'alimentation (CA ou CG
rdée

RCE: IEC(60050-445:2010, 445-07-01, modifié — Dans la définition, "ou d'un
uplage'\a été ajouté.]

6

ction

fié contre les courts-circuits, est capable de supporter de maniére satisfaisante \pendant

fiées

é ou

elais

elais

elais

) est

elais

port

de commande

port additionnel d'un relais destiné a la commande de fonctions en présence de I'alimentation,
ou pour le branchement d'un potentiométre, d'un signal de commande, etc.

Note 1

a l'article: 1l existe des ports de commande a potentiel flottant et d'autres a potentiel fixé.

[SOURCE: IEC 60050-445:2010, 445-07-02]
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7
de sortie

port du relais temporisé ou du relais de couplage auquel est raccordée une charge

Note 1 a I'article:

2023

Le port de sortie peut étre constitué de contacts électromécaniques ou de sorties statiques.

[SOURCE: IEC 60050-445:2010, 445-07-03, modifie — Dans la définition, "ou d'un relais
de couplage" a été ajouté.]

3.1.1
port

frontijere plin|que dunretais femporise ou dunretais de couplage atravers Iaquelle [esch

élect

Note 1 a I'article: Voir Figure 1.

[SOURCE: IEC 60050-445:2010, 445-07-04, modifié — Dans la définition, "ou d'un
de cquplage" ainsi que la note et la référence a la Figure 1 ont été ajoutés.]

3.1.1
essa
essa

de v@rifier que la conception satisfait a des spécifications données

[SOURCE: IEC 61810-1:2015, 3.1.7]

3.1.2
essa
essa
qu'il

8
d'enveloppe

romagnétiques peuvent rayonner ou pénétrer

Port d'enveloppe

Relais temporisé
Port d'alimentation ou Port de sertie

relais de couplage

Port de commande

(le cas échéant)
IEC

Figure 1 — Définition des ports

9
j de type
effectué sur un ou-plusieurs dispositifs réalisés selon une conception donnée,

Pindividuel de série
auquel est soumis chaque dispositif en cours et/ou en fin de fabrication pour vé

hmps

elais

afin

rifier

patisfait a des critéres définis

[SOURCE: IEC 61810-1:2015, 3.1.8]

3.1.21

essa
essa

i sur préléevement
i effectué sur un certain nombre de dispositifs prélevés au hasard dans un lot

[SOURCE: IEC 61810-1:2015, 3.1.9]
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22

domaine de fonctionnement
domaine des valeurs de l'alimentation a l'intérieur duquel le relais temporisé ou le relais
de couplage est capable d'assurer sa fonction spécifiée

[SOURCE: IEC 61810-1:2015, 3.4.5, modifié — Dans la définition, "la tension aux bornes
de la bobine" a été remplacé par "l'alimentation”, et "le relais" a été remplacé par "le relais

tem

3.1.

porisé ou le relais de couplage".]

23

plage assignée de tensions d'entrée
plage de tensions d'entrée utilisée a des fins de spécification, définie pour un ensemble_sp
de cgnditions de fonctionnement

3.1.2

isolation fonctionnelle

isolafion entre parties conductrices, qui est nécessaire uniquement pour le bon’ fonctionne
du mpgtériel

[SOURCE: IEC 60050-195:2021, 195-02-41, modifié — "nécessaire" a eté remplacé par "q

nécepsaire uniquement".]

3.1.
isol

i
tion principale

isolation des parties actives dangereuses qui assure la{protection principale

Beifié

ment

i est

eS.

tives

Note 1 a I'article: Cette notion n'est pas applicable a I'isolation exclusivement utilisée a des fins fonctionnell
[SOURCE: IEC 60050-195:2021, 195-06-06, modifié — Dans la définition, "des parties ag
danggreuses" a été ajouté.]

3.1.2J6

isolation supplémentaire

isolation indépendante prévue, enxplus de l'isolation principale, en tant que protection en cas
de defaut

[SOURCE: IEC 60050-195:2021, 195-06-07]

3.1.2¢7

doulhle isolation

isolation comprenant a la fois une isolation principale et une isolation supplémentaire

[SO

3.1.
isol

URCE: IEC 60050-195:2021, 195-06-08]

ZIi £ p

isolation des parties actives dangereuses assurant un degré de protection contre les chocs
électriques équivalent a celui d'une double isolation

Note
essa

1 a l'article: L'isolation renforcée peut comporter plusieurs couches qui ne peuvent pas étre soumises aux

is séparément en tant qu'isolation principale ou isolation supplémentaire.

[SOURCE: IEC 60050-195:2021, 195-06-09, modifié — Dans la définition, "des parties actives

dan

gereuses" a été ajouté.]
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3.1.29

partie active

partie sous tension

partie conductrice destinée a étre sous tension dans des conditions normales
de fonctionnement, y compris le conducteur de neutre et le conducteur de point milieu,
a l'exception toutefois du conducteur PEN, du conducteur PEM et du conducteur PEL

Note 1 a I'article: Cette notion n'implique pas nécessairement un risque de choc électrique.

[SOURCE: IEC 60050-195:2021, 195-02-19, modifié — La note a été ajoutée.]

3.1.3
tensjon de fonctionnement assignée
tensipn nominale de I'alimentation destinée a étre utilisée

3.1.31
courpnt de fonctionnement assigné
courant nominal de l'alimentation destinée a étre utilisée

3.1.3

puisgsance absorbée
énergie électrique qu'un relais utilise lors de son fonctionnement ou pour celui-ci, exprimée
en VA pour le courant alternatif et en W pour les bobines\én courant continu, en incluant
les ajitres circuits électriques

3.2 | Termes et définitions relatifs aux types desgelais temporisés

3.21
relais temporisé a la mise sous tension
relaig temporisé dans lequel la temporisation*démarre lorsque I'alimentation est appliquge et
la softie passe a I'état de travail lorsque la\temporisation réglée est écoulée (voir Figure 2)

a)
\w/)

-

Temps

IEC

Légeride
) alimentation

T temporisation réglée

-~ contact de travail

Figure 2 — Relais temporisé a la mise sous tension
[SOURCE: IEC 60050-445:2010, 445-01-02]

3.2.2

relais temporisé a la coupure

relais temporisé dans lequel la sortie passe immédiatement a I'état de travail lorsque
I'alimentation est appliquée; la temporisation démarre lorsque l'alimentation est coupée et
la sortie passe a I'état de repos lorsque la temporisation réglée est écoulée (voir Figure 3)
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Temps

IEC

Légende

-

. T
= aliprentation

\w/j

T temporisation réglée

-~ coptact de travail

Figure 3 — Relais temporisé a la coupure
[SOURCE: IEC 60050-445:2010, 445-01-03]

3.2.3
relais temporisé a la coupure avec signal de commande
relaig temporisé dans lequel la sortie passe immédiatement’a I'état de travail lofsque
I'alimentation et le signal de commande sont appliqués; Ja téemporisation démarre lofsque
le signal de commande est coupé, et la sortie passe a I'état'de repos lorsque la temporisfation
réglée est écoulée (voir Figure 4)

\

Temps
IEC

Légeride

)
\w/j

alimentation

- @
|2
(=)

ignal de commande

~

temporisation reglée

-~ coptact,de.travail

Figure 4 — Relais temporisé a la coupure avec signal de commande

[SOURCE: IEC 60050-445:2010, 445-01-04, modifié — La note a été supprimée.]

3.24

relais temporisé a la mise sous tension et a la coupure avec signal de commande

relais temporisé dans lequel la sortie passe a I'état de travail lorsque I'alimentation et le signal
de commande sont appliqués et que la temporisation réglée est écoulée; la sortie passe a I'état
de repos lorsque le signal de commande est retiré et que la temporisation réglée est écoulée
(voir Figure 5)
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®
A
\i

Temps
IEC

Légende

)
\w/j

alimentation

- @
@
100

ignal de commande

~

temporisation réglée
~. coptact de travail

Figure 5 — Relais temporisé a la mise sous tension
et a la coupure avec signal de commande

[SOYRCE: IEC 60050-445:2010, 445-01-05, modifié — La note a-ét& supprimée.]

3.2.5
relaig clignotant
relaig temporisé dans lequel la sortie passe périodiquement de I'état de travail a I'état de rlepos
tant que I'alimentation ou le signal de commande est/appliqué (voir Figure 6)

- i t<mM

A

A
y
A
y
A
Y
A
y
A
Y

3
Y
f

Temps

IEC

Légeride

Y alimentation

T, temps de travail
teps de repos

- coptact,de\fravail

Figure 6 — Relais clignotant

Note 1 a I'article: Selon le type de relais, la sortie démarre dans I'état de travail ou dans I'état de repos.

Note 2 a l'article: Le relais clignotant peut aussi étre amorcé par un signal de commande.

[SOURCE: IEC 60050-445:2010, 445-01-06]

3.2.6

relais clignotant a cycle symétrique

relais clignotant dans lequel la sortie passe périodiquement de I'état de travail a I'état de repos
avec des temps de travail et de repos substantiellement identiques

[SOURCE: IEC 60050-445:2010, 445-01-07]
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3.2.7
relais clignotant a cycle asymétrique
relais clignotant dans lequel les temps de travail et de repos sont ajustables indépendamment

[SOURCE: IEC 60050-445:2010, 445-01-08]

3.2.8

relais temporisé a couplage étoile-triangle

relais temporisé comportant deux sorties temporisées commutant I'une aprés l'autre congu pour
assurer le démarrage de moteurs dans un couplage en étoile, puis le passage dans un couplage
en triangle (voir Figure 7)

L[ I

g
B

®

Y

A

IEC

Légeride

o)
O/

alimentation

Ts temporisation en étoile
Tw To temps de transfert en triangle

contact de travail

Figure 7 — Relais temporisé a couplage étoile-triangle

Note 1 a l'article: Les couplages en étoile et en triangle sont définis en IEV 141-02-06 et IEV 141102-09
respe¢tivement.

Note 2 a l'article: Tg est le temps pendant lequel le moteur démarre et fonctionne avec un couplage en étoilg.
Note 3 a I'article: T, estle temps de palier aprés la déconnexion du moteur en étoile et sa reconnexion en trigngle.

Note 4 a l'article: Ty est le temps pendant lequel le moteur fonctionne avec un couplage en triangle.

[SOYRCE: IEC 60050-445:2010, 445-01-09, modifié — Les Note 2, Note 3 et Note 4 ont été
ajoutges

3.2.
relais temporisé a addition de temps

relais temporisé dans lequel la sortie commute lorsque la temporisation réglée est écoulée
aprés addition des durées pendant lesquelles le signal de commande a été appliqué
(voir Figure 8)
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' . —] T=T*+1
]
i J |
Tem;s
IEC

Légende

@ alinentation

i 4 signal de commande
T temporisation réglée

-~ coptact de travail

Figure 8 — Relais temporisé a addition de temps
[SOURCE: IEC 60050-445:2010, 445-01-10]

3.2.10
relais a impulsion retardée
relaig temporisé dont la temporisation démarre dés_%application de I'alimentation et|dont
la softie passe momentanément a I'état de travaill pour une durée donnée dés| que
la temporisation réglée est écoulée (voir Figure 9)

A
Y

-

IEC

Légerjde
@ alinentation
T temporisation féglée

-~ coptact de ‘travail

Figure 9 — Relais a impulsion retardée

[SOURCE: IEC 60050-445:2010, 445-01-11]

3.2.11

relais a impulsion retardée avec signal de commande

relais temporisé dont la temporisation démarre dés l'application de I'alimentation et du signal
de commande et dont la sortie passe momentanément a I'état de travail pour un intervalle donné
dés que la temporisation est écoulée (voir Figure 10)
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T

r=a
JQ I 1

Temps

IEC

Légerjde

Y alinentation

i 4 sig

T temporisation réglée

-~ coptact de travail

Note

la tempporisation.

[SOU

3.2.12
relais d'intervalle

relaig
dés |

réglée est écoulée (voir Figure 11)

Léger

A\
J
[V]

T ten

~~ CO

imentation

nal de commande

Figure 10 — Relais a impulsion retardée avec signal de, commande

a l'article: La répétition du signal de commande pendant la temporisation peut ne pas réini

RCE: IEC 60050-445:2010, 445-01-12]

temporisé dont la sortie passe a l'étatcde" travail et dont la temporisation dén
application de l'alimentation et qui retourne a I'état de repos lorsque la temporis

Temps

IEC

de

hporisation réglée

ialiser

harre
ation

htactde travail

Figure 11 — Relais d'intervalle

[SOURCE: IEC 60050-445:2010, 445-01-13]

3.2.1

3

relais d'intervalle avec signal de commande
relais temporisé dont la sortie passe a I'état de travail et dont la temporisation démarre
dés l'application de I'alimentation et du signal de commande, et dont la sortie passe a I'état

de re

pos lorsque la temporisation réglée est écoulée (voir Figure 12)
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L

Temps

IEC

Légerjde
@ alinentation
i 4 signal de commande

T temporisation réglée

~ cophtact de travail

Note {1 & I'article: La répétition du signal de commande pendant la temporisation‘peut ne pas réinitialiser cel

[SOYRCE: IEC 60050-445:2010, 445-01-14]

3.2.14

relais de surveillance
relaig temporisé dont la sortie passe a I'état de “travail et dont la temporisation dén
dés llapplication de I'alimentation et du signal de;¢ommande, et dont la sortie passe a
de repos lorsque la temporisation réglée est“e€coulée et si la temporisation n'a pas

réinitialisée par le signal de commande (voirf&igure 13)

Légerjde

) alimentation

1<T

T

Figure 12 — Relais d'intervalle avec signal de commande

Temps

IEC

e-ci.

narre

I'état
eté

)7 Sivllal dC bUIIIIIIGIIdC
T temporisation réglée

~. contact de travail

Note 1 a I'article: La répétition du signal de commande pendant la temporisation réinitialise celle-ci.

[SOURCE: IEC 60050-445:2010, 445-01-15]

Figure 13 — Relais de surveillance
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3.2.15

relais de surveillance a retrait du signal de commande
relais temporisé dont la sortie passe a l|'état de travail et dont la temporisation démarre
dés le retrait du signal de commande alors que l'alimentation est appliquée, et dont la sortie
passe a |'état de repos lorsque la temporisation réglée, qui peut étre réinitialisée par le signal
de commande, est écoulée (voir Figure 14)

T t<T T

fﬁ —]

A
y
A
Y

T
A)

Légerjde
Y alimentation
i i signal de commande

T temporisation réglée

-~ copt

Note 1 a I'article: La répétition du signal de commande pendant la temporisation réinitialise celle-ci.

[SOYRCE: IEC 60050-445:2010, 445-01-16]

3.2.1l6
relais temporisé maintenu
relaig temporisé qui ne relache pas‘prématurément lorsque I'alimentation est retirée alors
la temporisation réglée n'est pas\écoulée (voir Figure 15)
&) T
Temps
IEC
Légerjde

Temps

IEC

act de travail

Figure 14 — Relais de surveillance a retrait'du signal de commande

A

alimentation

T temporisation réglée

-~ con

tact de travail

Figure 15 — Relais temporisé maintenu

[SOURCE: IEC 60050-445:2010, 445-01-17]

que
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4 Classification

41 Elément de commutation

Les relais temporisés et les relais de couplage peuvent étre classés en fonction de I'élément
de commutation, par exemple circuit de sortie électromécanique ou circuit de sortie statique.

4.2 Construction mécanique

Les relais temporisés et les relais de couplage peuvent étre classés en fonction
de la construction mécanique, par exemple relais monobloc (non modulaire) ou relais
enfichable (modulaire).

4.3 | Montage du dispositif

Les relais temporisés et les relais de couplage peuvent étre classés en fonction,des capdcités
de mpntage, par exemple montage sur rail IEC 60715 ou en panneau.

4.4 | Connexion

Les relais temporisés et les relais de couplage peuvent étre classé$)en fonction des dispdsitifs
de cgnnexion, par exemple type a vis ou type a ressort.

4.5 Environnement

Les relais temporisés et les relais de couplage compfis/dans le domaine d'application du|18.1
doivgnt étre classés en fonction de l'environnemeht d'application. lls peuvent étre squmis
a l'edsai de résistance aux ondes de choc selon 11.3.2, a la distance d'isolement gelon
I'Artigle 14 ou a la CEM selon I'Article 18 et I'Annexe C, les niveaux d'exigence étant différents
pour [chaque environnement, industriel ou résidentiel, commercial et de l'industrie Iégére.

5 Grandeurs d'influence

Les performances spécifiées .d'un relais temporisé ou d'un relais de couplage doivent étre
donnges en fonction des conditions de référence, par exemple I'ensemble des valeurs
de rgfférence de toutes les grandeurs d'influence.

Sauf| spécification ~'contraire, les valeurs et les plages de tolérance répertoriées
dans|le Tableau 1.s'appliquent.
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Tableau 1 — Grandeurs d'influence et valeurs de référence

Grandeurs d'influence

Valeurs de référence
pour les essais

Tolérances durant les essais

Température ambiante 23 °C 18 °C a 28 °C
Pression atmosphérique 96 kPa 86 kPa a 106 kPa
Humidité relative 50 % 25% a’75%

Direction de montage

Comme cela est spécifié

2° dans toute direction

Tension d'entrée

Valeur(s) assignée(s)

+5 % en régime établi @

Circ

tdesortie{tension/courant) Vateur(s) assignee(s) T5 70 €N regime etapi

Fréq

ence Comme cela est spécifié +1 %

Formg d'onde

Sinusoidale Taux d’'harmoniques maximal 5(% ®

alte

Composante continue en courant

Au maximum 2 %(della valeur de
créte

Telle qu'indiquée par la tension

rijatif d'entrée

con

Composante alternative en courant

Telle qu'indiquée par la tension Au maximum.6 % ¢

tihu (ondulation) d'entrée

Chocp et vibrations

Comme cela est spécifié Au maximum 1 m/s?

Atmolphéres industrielles et autres

Air propre (pollution modérée, qui
ne'dépasse pas la classe C3 dg
I''SO 9223)

Air propre

pns la mesure ou elles sont considérées comme des grandeurs d'influence dans le cas de la tolérance stprr les
reurs de temps de =1 %.

D

e

Thux d'harmoniques: rapport du résidu harmonique, obtenu&€h soustrayant I'onde fondamentale d'une grapdeur
h@rmonique non sinusoidale, a la valeur efficace de la grandeur non sinusoidale. Il est généralement exprimé
en pourcentage.

L

e

h composante alternative (taux d'ondulation) d'une @jmentation en courant continu, exprimée en pourcentage,
bt définie comme suit:

valeur maximale — valeur minimale

- x 100
Cemposante continue

6 Valeurs assignées
6.1 | Généralités
Les

recolnmandéescou des valeurs pratiques types relatives aux relais temporisés ou aux

aleurs numériques indiquées dans le présent document sont des valeurs normalisées
elais

de cquplage.electroniques et électromécaniques selon I'état de la technique connu. Il convient

produiitspécifique sont conformes au présent document ou de les décrire explicitement si
s'éc

6.2

a)

b)

c)
d)

de fajire confirmer par le fabricant que les caractéristiques spécifiques correspondantes d¢ tout

elles

tent dy préennf document

Tension d'entrée et fréquence

La valeur efficace recommandée de la tension d'entrée assignée en courant alternatif doit
étre spécifiée selon I'une des valeurs suivantes:

12V; 20 V; 24 V; 48 V; 100 V; 110 V; 115V; 120 V; 127 V; 200 V; 208 V; 220 V; 230 V;
240 V; 277 V; 400 V; 415 V; 480 V.

La tension d'entrée assignée en courant continu recommandée doit étre spécifiée selon
I'une des valeurs suivantes:

5V;6V;12V;20V;24V;48V;60V; 100V; 110 V; 125 V; 220 V; 240 V; 250 V; 360 V.
Fréquence assignée, valeurs recommandées: 50 Hz, 60 Hz, 400 Hz.

La plage assignée de tensions d'entrée (par exemple 220 V a 240 V) et les fréquences
correspondantes (par exemple 50 Hz/60 Hz) doivent étre spécifiées.
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e) Le domaine de fonctionnement recommandé doit étre spécifié par I'une des valeurs

S
.
°

uivantes:
80 % a 110 % ou
85 % a 110 % ou

90 % a 110 % de la tension d'entrée assignée ou de la plage assignée de ten
d'entrée (le cas échéant).

sions

Les valeurs ci-dessus s'appliquent sur toute la plage de températures ambiantes (voir 6.6).

En cas d'écart par rapport au domaine recommandé, la tension d'entrée assignée (ou la plage

assig

spéc

6.3

fiés.

Tension de relachement

née de tensions d'entrée) et le domaine de fonctionnement correspondant doiven{ étre

La tegnsion de relachement ne doit pas étre inférieure a 10 % de la tension‘d'entrée assignée
minimale, qui est spécifiée en 6.2.

Les
(voir

6.4

Lap
donn
d'ent
plusi
indiq
NOTE
mobilg
NOTE
NOTE

NOTE
les gr

6.5
6.5.1

Les

6.6).

Puissance absorbée

ce en VA ou en W a la tension d'entrée assign€eou dans la plage assignée de ten
rée (le cas échéant). Dans le cas de relaissiemporisés ou de relais de couplage
burs circuits d'entrée, les puissances absorbées maximales respectives doivent
Liées.

s ou pour toute autre raison, la valeur laplus élevée est donnée.

2 En cas de courant alternatif, le fagteur de puissance est facultatif.

4 La puissance absorbée maximale est déterminée en utilisant le cas le plus défavorable en régime ét
ndeurs d'influence du.elais temporisé ou du relais de couplage.

Circuit de sartie
Généralités

aractéristiques assignées de charge de sortie doivent étre spécifiées.

3 Lavaleur de la puissance-absorbée en W est utile calculer la puissance totale dissipée dans la baig.

ensions de relachement s'appliquent sur toute la plage de“températures ambiantes

lissance absorbée maximale d'un relais temporiséiou d'un relais de couplage doif étre

sions
avec
étre

1 Pourlesrelais temporisés ou les relais de-couplage dont I'entrée varie en fonction de la position des parties

Babli et
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6.5.2 Circuit de sortie électromécanique

6.5.2.1 Généralités

a) Les charges résistives, les charges inductives et les charges spéciales (par exemple,
charges de lampe, tensions de cable) doivent étre spécifié¢es conformément au 5.7,
al'Annexe B et a I'Annexe D de I'lEC 61810-1:2015 ou au Tableau 4 et au Tableau 5

d
L

b)

6.5.2,.2 Endurance mécanique

La v

Les ¢léments suivants doivent étre indiqués:

e I nombre de cycles pour I'endurance,mécanique;

e Id fréquence de fonctionnement,

Les valeurs suivantes’doivent étre spécifiées:

e |g valeur maximale de la chute de tension au courant de charge assigné;

e g

tg

e I'lEC 60947-5-1:2016.
es éléments suivants doivent étre indiqués:
les valeurs assignées de charge pour les circuits de sortie;

le nombre de cycles pour I'endurance électrique:

la fréquence de fonctionnement.

bs charges a basse énergie (par exemple, systémes électroniques et auton|1
fogrammables) doivent étre spécifiées conformément a I'lEC 60947-5-4 Les va
5signées de charge et le nombre moyen constant de cycles de manceuvre é

référentiels de spécification des valeurs assignées de charge:
tension et courant minimaux (par exemple 24 V, 1 mA);

puissance minimale (par exemple, 50 mW, soit 5 V/10 mA ow 10 V/5 mA, ce qui sig
que pour 5V le courant doit étre au moins de 10 mA ou.gue pour 5 mA la tensiof
étre au moins de 10 V).

Circuit de sortie statique

catégories de charge. doivent étre spécifiées selon le 5.2 de I'lEC 62314:2022, Ig
ant.

valear-maximale du courant de fuite a la température ambiante maximale spécifiée et
nsion/’de commutation assignée (ou maximale).

6.5.4

Endurance et frequence de fonctionnement

ates
eurs
alué

atistiquement (m.) doivent étre indiqués. Les exemples suivants présentent les foymats

nifie
doit

hleur d'endurance mécanique du relais interhe doit étre utilisée. En variante, I'essai
d'endurance mécanique selon I'Article 12 de I'lEC.61810-1:2015 doit étre appliqué.

cas

ala

Les valeurs préférentielles relatives a I'endurance et a la fréquence de fonctionnement sont

donn

ées dans le Tableau 2 et la charge est donnée dans le Tableau 3.
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Tableau 2 — Valeurs préférentielles relatives a I'endurance

Cycles de manceuvre x 10¢

0,03
0,1
0,2
0,3
0,5

1
3
10
£ZU

30

Tableau 3 — Valeurs préférentielles relatives a la fréquence
de fonctionnement maximale admissible

Fréquence de fonctionnement dans les conditions de charge maximale
spécifiées en 6.5.2 (cycles par heure) 2
12
30
120
300
600
1200
1800
3 600
7 200

Cela ne s'applique que dans la mesure.ou la plus courte durée de fonctionnement
réglable le permet.

6.5.5 Courant de court-circuit conditionnel

Le cqurant de court-circuit conditionnel assigné d'un relais temporisé ou d'un relais de couplage
est g valeur du courant présumé (voir 13.3 et 13.4). L'appareil, protégé par un dispositif
de prjotection contre les courts-circuits spécifié par le fabricant, peut résister de mapiere
satisfaisante pendant la_durée de fonctionnement de ce dispositif dans les conditions d'essai
spécffiées.

NOTE| En courant ‘alternatif, le courant de court-circuit conditionnel assigné est exprimé par la valeur efficace
de la gomposante‘alternative.

6.6 | Tenmipérature ambiante

La plage de températures ambiantes doit étre comprise entre 0°C et +40 °C [pour
le fonctionnement des relais temporisés ou des relais de couplage. D'autres plages
de températures ambiantes peuvent étre spécifiées.

6.7 Température de transport et de stockage

Les appareils soumis a des températures extrémes hors fonctionnement ne doivent subir aucun
dommage irréversible et doivent fonctionner normalement dans les conditions spécifiées.

Les valeurs suivantes doivent étre spécifiées:

e plage de températures pour le stockage: -25 °C a +55 °C;

e plage de températures pour le transport: —-40 °C a +70 °C.


https://iecnorm.com/api/?name=0808b47d480e5217305e7e92b42274a8

IEC 61812-1:2023 © |IEC 2023 -91 -

6.8 Humidité

Sauf indication contraire, la plage d'humidités relatives préférentielle est comprise entre 25 %
et 75 %.

6.9 Degré de pollution

Sauf indication contraire, un relais temporisé ou un relais de couplage est utilisé dans un degré
de pollution 3 pour un environnement industriel et dans un degré de pollution 2 pour
un environnement résidentiel, commercial ou de lindustrie Iégére, conformément
a I'lEC 60664-1. Cependant, d'autres degrés de pollution peuvent étre appliqués en fonction
v “ARAY O T ti € O wpe ETatS EMPo € OU
lais de couplage est influencé par I'installation d'une enveloppe. Par exemple, en-montant
ais temporisé ou le relais de couplage dans une enveloppe IP54, le relais temporigé ou
le relpis de couplage peut au moins satisfaire a une conception de degré de pollution 2.

NOTE[1 Le degré de pollution du micro-environnement du relais temporisé ou du relais de couplage peyt étre
influecé par l'installation d'une enveloppe.

NOTE|2 Le degré de pollution du micro-environnement des circuits a l'intérieur de ''enveloppe propre au|relais
temporisé ou au relais de couplage peut étre différent de celui du micro-environnement du relais.

6.10| Altitude

L'altijude du site d'installation ne doit pas dépasser 2 000 m.

Pour|les appareils a utiliser a des altitudes plus élevées, il est nécessaire de tenir compte
de la|réduction de la rigidité diélectrique et de I'effetdde"refroidissement de I'air ou des facteurs
de carrection d'altitude pour les distances d'isolement, conformément a I'lEC 60664-1.

6.11| Fonction de circuit de temporisation
6.111 Généralités

Le 6{11 ne s'applique pas aux relais de couplage. La conception de construction du dircuit
de temporisation détermine la fonction du relais.

La tegmporisation peut étre fixée de fagon permanente ou étre réglable.

Les yaleurs nominales données dans le Tableau 4 sont recommandées comme valeurs fipales
pour [la plage de réglage d'une temporisation.

Tableau 4 - Valeurs finales recommandées de la plage de réglage

Secondes|0,110,5]|06| 1 (1,2| 3 5 6 [10 |12 |18 | 20 [ 24 | 30 | 50 [ 60 | 72 | 100|300 |50( (600

Minuges, 10,1 | 0,506 | 1 |1,2] 3 5 6 [10 |12 |18 |20 [ 24 | 30 | 50 [ 60 | 72 | 100|300 [50( (600

Heures | 0,110,506 | 1 |12 3 5 6 [10 |12 |18 | 20 [ 24 | 30 | 50 [ 60 | 72 | 100|300 [ 500 (600

Pour les relais temporisés numériques, les valeurs de la plage de réglage qui se terminent
par le chiffre 9 sont également recommandées (par exemple, 999 min).

6.11.2 Exactitude de réglage
L'exactitude de réglage est exprimée:

e en pourcentage de la valeur a pleine échelle pour les relais temporisés a réglage
analogique;

e en pourcentage de la valeur de réglage ou en valeurs absolues pour les relais temporisés
a réglage numérique.
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3 Répétabilité

2023

Pour la répétabilité des valeurs temporelles de fonction, les valeurs préférentielles suivantes
doivent étre respectées:

+0,01 %; +0,05 %; £0,1 %; 0,2 %; +0,3 %; +0,5 %; +1 %; +2 %; +3 %; 5 %.

La répétabilité peut étre spécifiée comme une valeur en pourcentage ou une valeur absolue,

par e

6.11.4_Temps de récupération et impulsion minimale de commande

Aind

7 [

7.1

Les
aux d
du cy
la co
un ni
une

L'évd
I'app
docu
l'inte
plusi

7.2

Les 4
Les ¢

Si u
avec
doivd
de cq
égale

xemple 0,01 % ou 10 ms.

iquer par le fabricant.

Dispositions relatives aux essais

Généralités

dangers étudiés dans le présent document sont les dangers)liés a I'échauffement,

hocs électriques, a l'inflammation, a la CEM et a un mauvais‘dsage prévisible avant
cle de vie. Les dangers ne doivent pas dépasser un niveau) tolérable. Pour le disp
hformité aux essais spécifiés dans le Tableau 5 est «COnsidérée comme représe
eau tolérable. Pour l'application d'un relais tempgrisé ou d'un relais de coup
ppréciation du risque doit étre réalisée conformémeént-a I'Annexe B.

luation du risque suit les mémes régles. d'appréciation pour le dispositif et
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Tableau 5 — Essais de type

Essai de type Article ou Nombre minimal Lot de Références
paragraphe d'éprouvettes controle supplémentaires
Fonctionnement de base 10 3 1
Documentation et marquage 8 1 1
Echauffement 9 1 1 IEC 60085
Distances d'isolement et lignes de 14 1 1 IEC 60664-1
fuite
Vibrations 17.1 1 1
Chocp 17.2 1 1
Rigidjté diélectrique et résistance aux 11 1 2
ondeg de choc
Endufance électrique 12 12 3
Courgint de court-circuit conditionnel 13 1 4
Résigtance mécanique 15 1 5
Résidtance a la chaleur et au feu 16 1 6 IEC 60695-2}11
CEM 18 1 7
a8  Vpir 12.1.

7.3 Essai individuel de série

Les pssais individuels de série (voir Tableau 6)> ont pour objet de détecter les défauts
de mptériaux et de qualité d'exécution ainsi quede vérifier le bon fonctionnement de I'apppreil.
Ils dgivent étre réalisés sur chaque appareilindividuellement.

Les gssais individuels de série doivent. comprendre:

a) up essai fonctionnel,;
b) up essai de rigidité diélectrigue.

Tableau 6 — Essais individuels de série

Lot de contrdle Essais Paragraphe Références
supplémentaires
Tous| Essai fonctionnel — Fonctionnement 10.2 Uniquement pour les relais
de couplage
Tous| Essai fonctionnel — Fonction 10.4.2.2 Uniquement pour les relais
temporelle 10.4.2.3 temporisés 2

Tous Essaide rigidifé {‘Iiélnr‘frinllln 1133 b

NOTE L'essai peut étre effectué a température ambiante sans charge de contact.

a8 Pour I'essai de la fonction temporelle, la tension d'entrée assignée ou la limite supérieure de la plage assignée
de tensions d'entrée spécifiée en 6.2 doit étre appliquée. La limite inférieure de la plage temporelle doit étre
vérifiée. En cas de valeurs fixes, la valeur la plus faible doit étre soumise a I'essai. Si cette valeur est supérieure
a 1 min, I'essai de la fonction temporelle peut étre remplacé par un essai sur prélévement. L'essai peut étre
réalisé avec les circuits de sortie a vide.

L'essai de rigidité diélectrique est réalisé conformément au 11.3.3, avec les exceptions suivantes:
* la durée de I'essai de rigidité diélectrique est réduite a 1 s;

* l'essai spécifié en 11.3.1.a) peut étre omis.
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