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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TIME RELAYS FOR INDUSTRIAL AND RESIDENTIAL USE -

Part 1: Requirements and tests

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 61812-1 has been prepared by IEC technical committee 94: All-or-
nothing electrical relays.

This second edition cancels and replaces the first edition published in 1996. This edition
constitutes a technical revision.

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

update of references;
— addition of terms and definitions more commonly used by industry;

— addition of timing charts to help explain terms and definitions involving a sequence of
events;

— renumbering of clauses to bring them into a more logical order;
— addition of provisions for residential use.
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The text of this standard is based on the following documents:

FDIS Report on voting
94/324/FDIS 94/333/RVD

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

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

A list of all parts of the IEC 61812 series can be found, under the general title Time relays for
industrial and residential use, on the IEC website.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.
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TIME RELAYS FOR INDUSTRIAL AND RESIDENTIAL USE -

Part 1: Requirements and tests

1 Scope

This part of the IEC 61812 applies to time relays for industrial applications (e.g. control,
automation, signal and industrial equipment).

It also applies to time relays for automatic electrical controls for use in, on, or in association
with equipment for residential and similar use.

The term “relay” as used in this standard comprises all types of relays with specified time
functions, other than measuring relays.

NOTE Depending on the field of application of these relays (for example automatic electrical controls for
household and similar use, switches for household and similar fixed electrical installations), further standards may
be applicable, for example IEC 60730-2-7 or IEC 60669-2-3.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050-444:2002, International Electrotechnical Vocabulary — Part 444: Elementary relays
IEC 60050-445:2010, International Electrotechnical Vocabulary — Part 445: Time relays

IEC 60068 (all parts), Environmental testing

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)

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 60112:2003, 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 60664 (all parts), Insulation coordination for equipment within low-voltage systems

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3:2003, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution Documents
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IEC 60664-5:2007, Insulation coordination for equipment within low-voltage systems — Part 5:
Comprehensive method for determining clearances and creepage distances equal to or less
than 2 mm

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

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

IEC 60947-5-4:2002, Low-voltage switchgear and controlgear — Part 5-4: Control circuit
devices and switching elements — Method of assessing the performance of low-energy
contacts — Special tests

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

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

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test

IEC 61000-4-6:2008, 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 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

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

IEC 61810-1:2008, Electromechanical elementary relays — Part 1: General requirements
IEC 61984:2008, Connectors — Safety requirements and tests
IEC 62314:2006, Solid-state relays

CISPR 11:2009, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement
Amendment 1 (2010)

CISPR 22:2008, Information technology equipment — Radio disturbance characteristics —
Limits and methods of measurement Documents
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3 Terms and definitions

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

NOTE Terms having the same or nearly the same meaning are printed in boldface on separate lines and can be
used as an alternative.

3.1 Terms and definitions related to general terms

3.1.1

time relay

specified-time relay

all-or-nothing relay (IEC 60050-444:2002, 444-01-02) with one or more time functions

[IEC 60050-445:2010, 445-01-01 modified]

3.1.2

specified time

specified characteristic of a time relay at given type of function, e.g. operate time, release
time, pulse on time, interval time

[IEC 60050-445:2010, 445-05-01]

3.1.3

setting accuracy

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

NOTE For analogue setting this value relates to the maximum setting value.

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

3.1.4

effect of influence (on specified time)

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

[IEC 60050-445:2010, 445-06-02]
3.1.5
recovery time

minimum time interval for which the power supply is removed or control signal is applied or
removed before the specified function can be performed again

[IEC 60050-445:2010, 445-05-04]

3.1.6
minimum control impulse time
shortest duration of the power supply or control signal to fulfil the specified function

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

3.1.7

repeatability

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

NOTE Preferably the repeatability is indicated as a percentage of the mean value of all measured values.
[IEC 60050-445:2010, 445-06-08] Documents
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3.1.8

power supply

energizing quantity

electrical quantity (e.g. electric current, voltage) which has to be applied or removed from the
input circuit of the time relay in order to enable it to fulfil its purpose

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

3.1.9

input voltage

input current

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

3.1.10

control signal

trigger signal (deprecated)

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

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

3.1.11

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

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

3.1.12

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

voltage drop of a solid-state output circuit (deprecated)

voltage measured across the effectively conducting solid-state output of a time relay, when
carrying the given load current

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

3.1.13

leakage current of a solid-state output

off-state current of a solid-state output (deprecated)

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

[IEC 60050-445:2010, 445-04-05]

3.1.14
power port
point at which the supply voltage (either a.c. or d.c.) is connected to the time relay

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

3.1.15

control port

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

NOTE There are control ports for floating (potential-free) and non-floating control.
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[IEC 60050-445:2010, 445-07-02]

3.1.16
output port

- 11 -

port at which a load is connected to the time relay

NOTE The output port could consist of electromechanical contacts or be a solid-state output.

[IEC 60050-445:2010, 445-07-03]

3.1.17
enclosure port

physical boundary of the time relay through which electromagnetic fields can radiate or

impinge
[IEC 60050-445:2010, 445-07-04]

NOTE See Figure 1.

Enclosure port

Power port

Time relay

Figure 1 — Definition of ports

Control port

(if any)

3.2 Terms and definitions of relay types

Key

Power supply

Control signal

Setting time

Make contact

Output port

IEC 792/11

Figure 2 — Definition of symbols

3.21
power on-delay relay
on-delay 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 and

Figure 3)

Full document details: IEC 61812-12011
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Time
IEC 794/11

Figure 3 — Power on-delay relay
[IEC 60050-445:2010, 445-01-02]

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 2 and
Figure 4)

| -
Ll
Time
IEC 795/11

Figure 4 — Power off-delay relay
[IEC 60050-445:2010, 445-01-03]

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 2 and Figure 5)

NOTE Effects of subsequent operating or resetting of the control signal should be declared by the manufacturer.

o | L

- -
R |

>
Time

IEC 796/11

Figure 5 — Off-delay relay with control signal
[IEC 60050-445:2010, 445-01-04]
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3.24

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 2 and Figure 6)

NOTE Effects of subsequent operating or retriggering of the control signal should be declared by the
manufacturer.

N L
: 1

P I

| -
Ll
Time
IEC 797/11

Figure 6 — On- and off-delay relay with control signal

[IEC 60050-445:2010, 445-01-05]

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 2 and Figure 7)

NOTE 1 Depending on the relay type, the output starts with "pulse on" or "pulse off".

NOTE 2 Flasher relay may also be initiated with a control signal.

& I
T e A R B
o ] ] L[]

| -
Ll
Time
IEC 798/11

Figure 7 — Flasher relay

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

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

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

3.2.7

asymmetrical flasher relay

asymmetrical repeat cycle relay

flasher relay in which the pulse on time and pulse off time are selectable separatel
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[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 2 and Figure 8)

NOTE The star and delta connections are defined in IEC 60050-141:2010, 141-02-06 and IEC 60050-141:2010, 141-02-
09 respectively.

N |
———

_

L

- | .

»
|

Time
IEC 799/11

Figure 8 — Star-delta relay
[IEC 60050-445:2010, 445-01-09]

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 2 and Figure 9)

.
) ’—‘ ‘ =TI+ 12
_ I

»
|

Time
IEC 800/11

Figure 9 — Summation time relay

[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 after the time delay has elapsed
(see Figure 2 and Figure 10)

NOTE Manufacturer should specify if interval is fixed or variable.
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N L
-
7

| -
Ll
Time
IEC 801/11

Figure 10 — Pulse delayed relay
[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 2 and Figure 11)

NOTE 1 Cycling the control signal during the time delay will not retrigger the time delay.

NOTE 2 Manufacturer should specify if interval is fixed or variable.

m T \—

-
—

| -
Ll
Time

IEC 802/11

Figure 11 — Pulse delayed relay with control signal

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

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 2 and Figure 12)

@ \—

| -
. Ll
Time
IEC 803/11

Figure 12 — Interval relay
[IEC 60050-445:2010, 445-01-13]
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3.2.13

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 2 and Figure 13)

NOTE Cycling the control signal during the time delay will not retrigger the time delay.

I

PR B DU
; L |

»

Time
IEC 804/11

Figure 13 — Interval relay with control signal

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

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 2 and Figure 14)

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

N

v

|
I I N B L

. Ll
Time
IEC 805/11

Figure 14 — Retriggerable interval relay with control signal on

[IEC 60050-445:2010, 445-01-15]

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 2 and
Figure 15)

NOTE Cycling the control signal during the time delay will retrigger the time delay.
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Time
IEC 806/11

Figure 15 — Retriggerable interval relay with control signal off

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

3.2.16

maintained time relay

time relay which does not prematurely release if the energizing quantity is removed and the
time interval is not concluded (see Figure 2 and Figure 16)

| -
. Ll
Time
IEC 807/11

Figure 16 — Maintained time relay
[IEC 60050-445:2010, 445-01-17]
4 Influence quantities

The specified performance of a relay shall be given with respect to the reference conditions,
i.e. the set of reference values of all influence quantities.

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

Table 1 — Influence quantities and reference values

Influence quantities Reference values for Tolerances during tests
tests

Ambient temperature 23 °C +5°C

Air pressure 96 kPa + 10 kPa

Relative humidity 50 % +25%

Position As indicated by the 2° in any direction
manufacturer

Input voltage Rated value(s) + 5 % for steady-state

conditions ®

Output circuit Rated value(s) + 5 % for steady-state

(voltage/current) conditions

Frequency As indicated by the +1%
manufacturer D
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Influence quantities

Reference values for
tests

Tolerances during tests

Waveform

Sinusoidal

Maximum distortion factor
5%Fb

Direct component in a.c.

As indicated by input
voltage

Max. 2 % of peak value

Alternating component in
d.c. (ripple)

As indicated by input
voltage

Maximum 6 % ¢

Shock and vibration

As indicated by the
manufacturer

Maximum 1 m/s2?

Industrial and other
atmospheres

Clean air

Clean air (pollution not
exceeding class 3C2 of

IEC 60721-3-3)

2 In so far as they are regarded as influencing quantities in the case of time errors
tolerance to be £ 1 %.

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

¢ For calculating the ripple content of d.c. (expressed as a percentage) the
following formula applies:

maximum instantaneous value — minimum instantaneous value

x 100
d.c. value

5 Rated values

5.1 General

The numerical values given in this standard are either recommended standard values or
typical practical values for electronic and electromechanical time relays at the known state of
the art. The corresponding actual values for any specific product should be confirmed by the
manufacturer as complying with this standard or quoted explicitly if they deviate from this
standard.

5.2 Input voltage and frequency

a) The recommended a.c. rated input voltage r.m.s. is to be specified according to one of the
following values:

12V; 24 V; 48 V; 100 V; 110 V; 115 V; 120 V; 127 V; 200 V; 208 V; 220 V; 230 V; 240 V;
277 V; 400 V; 415 V; 480 V.

b) The recommended d.c. rated input voltage is to be specified according to one of the
following values:

5V;12V;24V; 48 V; 60 V; 100 V; 110 V; 125 V; 220 V; 250 V.
c) Rated frequency, recommended values: 50 Hz, 60 Hz, 400 Hz.

d) Rated input voltage range (for example 220 V to 240 V) and corresponding frequencies
(for example 50 Hz/60 Hz) shall be specified by the manufacturer.

e) The recommended operating range is to be specified according to one of the following
values:

e 80 %to110 % or
e 85%to110 % or
e 90 % to 110 % of input voltage.

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

manufacturer.
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Where the manufacturer deviates from the recommended range, both the rated input voltage
(or range) and the corresponding operative range shall be specified.

5.3 Release voltage

The release voltage shall not be less than 10 % of the minimum rated input voltage that is
specified according to 5.2.

NOTE Higher values can be stated upon agreement between manufacturer and user.

The release voltages apply over the full ambient temperature range as declared by the
manufacturer.

5.4 Power consumption

The rated power consumption of a relay shall be given at rated input voltage. In case of relays
with several input circuits, the respective rated power consumption shall be given.

NOTE For relays with an input which varies depending on the position of the moved parts or for any other reason,
the higher value should be given in VA or in W. In the case of alternating current the power factor is optional.

5.5 Output circuit

Output load ratings shall be specified by the manufacturer.

5.5.1 Electromechanical output circuit

a) Resistive loads, inductive loads, and special loads (e.g. lamp loads, cable loads) shall be
specified in accordance with 5.7, Annex B and Annex D of IEC 61810-1:2008.

The manufacturer shall state the following:

e rated load values for the output circuits;

e number of cycles for electrical endurance;

e number of cycles for mechanical endurance;
e 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 manufacturer shall state the rated load
values and statistical assessed constant mean number of operating cycles (m.). 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, 5V / 5 mA), meaning with 5V the current shall
be at least 10 mA, or with 5 mA the voltage shall be at least 10 V.

5.5.2 Mechanical endurance

Mechanical endurance value of the internal relay shall be used. As an alternative the
manufacturer may perform a mechanical endurance test according to IEC 61810-1.

5.5.3 Solid state output circuit
Load categories shall be specified in accordance with 4.4 of IEC 62314:2006 as applicable.

The manufacturer shall state the maximum value of

e voltage drop at rated load current;

e leakage current at maximum specified ambient temperature.
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5.5.4 Endurance and operating frequency

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

Table 2 — Preferred values of endurance

Operating cycles x 106

Table 3 — Preferred values of maximum permissible operating frequency

Operating frequency under
load conditions (cycles per hour)

12
30
120
300
600
1200
1800
3600
7 200

a

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

5.5.5 Conditional short circuit current

When protected by a short-circuit protective device e.g. 6,3 A quick response fuse, the rated
conditional short-circuit current of a relay is a minimum value of 100 A.

5.6 Ambient temperature

Unless otherwise stated, the preferred ambient temperature range is =10 °C to +40 °C for the
operation of relays.

5.7 Transport and storage temperature

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

Temperature range for:

e storage: —25 °C to +55 °C;
e transport: —40 °C to +70 °C.

5.8 Humidity

Unless otherwise stated, the preferred relative humidity range is 25 % to 75 %.
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5.9 Pollution degree

Unless otherwise stated, the relay is for use in pollution degree 2 environmental conditions in
accordance with IEC 60664-1. However, other pollution degrees may be considered to apply,
depending upon the micro-environment.

NOTE 1 The pollution degree of the micro-environment of the relay may 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 relay
may be different from the micro-environment of the relay.

5.10 Altitude

The altitude of the site of installation shall not exceed 2 000 m.

NOTE 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. Electrical equipment intended to operate under these conditions
is to be designed or used in accordance with an agreement between manufacturer and user.

5.11 Timing circuit function
5.11.1 General

The constructional design of the timing circuit determines the relay function.
The specified time may be permanently set or be adjustable.

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 0,5 1 3 - 10 - - 30 60 - 100 300 600
Minutes - 1 3 - 10 - - 30 60 - - 300 -
Hours - 1 3 6 - 12 24 30 60 72 100 - -

For digital time relays, final values of the setting range are additionally recommended
consisting of the digit 9 (e.g. 999 min).

5.11.2 Setting accuracy
The setting accuracy will be given:

e in percent of the full-scale value for relays with analogue setting;

e in percent of the setting value or in absolute values for relays with digital setting.
5.11.3 Repeatability

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

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

The repeatability may be specified as the higher value of either a percentage value or an
absolute value, e.g. 0,01 % or 10 ms.

5.11.4 Recovery time and minimum control impulse

To be stated by the manufacturer. Documents
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6 Provisions for testing

In the subsequent clauses, the requirements to be checked as well as the related tests are
specified.

The tests according to this standard are type tests given in Table 5.

NOTE Tests according to this standard can be applied to routine and sampling tests as appropriate.

If a specimen does not pass a test, this test shall be repeated once with an additional
specimen of the same design. In case the manufacturer modifies the relays, all tests
technically influenced by this modification shall also be repeated.

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

Special conditions are those which deviate from the reference values specified in Table 1 with
regard to temperature, altitude, humidity, heavy air pollution by dust, smoke, vapour or salts.
In such cases the manufacturer shall state the tests and severities which have been carried
out on the device in accordance with the relevant parts of IEC 60068 series.

Table 5 — Type testing

Type test Clause Minimum number of | Inspection Additional
test specimens lot references

Basic operating function 9 3 1
Marking and documentation 7 1 1
Heating 8 1 1 IEC 60085
Clearances, creepage distances 13 1 1 IEC 60664-1
Vibration and shock 16 1 1
Insulation 10 1 2
Electrical endurance 11 1° 3
Conditional short-circuit current 12 1 4
Mechanical strength 14 1 5
Heat and fire resistance 15 1 6 IEC 60695-2-11
EMC 17 1 7
® See 11.1.

7 Documentation and marking

7.1 Data

The manufacturer shall make the following data available (with indication of the units):
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Table 6 — Required relay information

N° Information

Notes

Place of indication

1

Identification data

1a Manufacturer’s name, identification Relay
code or trade mark
1b Type designation It shall be unambiguous and Relay
ensure identification of the product
by respective documentation
1c Date of manufacture May be coded if specified in the Relay (preferred) or package
documentation
2 Input data
2a Range of rated input voltage(s) Relay
with symbol for d.c. or a.c.
voltages
2b Frequency for a.c. Relay
2c Rated power consumption Catalogue or instruction sheet
2d Release value of input voltage Catalogue or instruction sheet
3 Output data
3a Output circuit data Rated operating voltage, rated Relay
operating current and category of
use
3b Number of cycles for electrical Catalogue or instruction sheet
endurance
3c Frequency of operation Catalogue or instruction sheet
3d Number of cycles for mechanical If applicable Catalogue or instruction sheet
endurance
3e Contact material(s) If applicable Catalogue or instruction sheet
3f Low energy reliability - If applicable Manufacturer documentation
characteristics of the test results
39 Low energy loads If applicable, voltage, current, Catalogue or instruction sheet
operating cycles
3h On-state voltage drop of a solid- If applicable Catalogue or instruction sheet
state output
3i Leakage current of a solid-state If applicable Catalogue or instruction sheet
output
4 Insulation data
4a Type of insulation Functional, basic, reinforced, Catalogue or instruction sheet
double insulation
4b Deviation from standard According to options a) to c) of Catalogue or instruction sheet
dimensioning 13.1
4c Pollution degree If other than pollution degree 2 Catalogue or instruction sheet
4d Impulse test voltage(s) For all circuits Catalogue or instruction sheet
4e Dielectric test voltage(s) For all circuits Catalogue or instruction sheet
4f Overvoltage category Catalogue or instruction sheet
5 General data
5a Ambient temperature range Catalogue or instruction sheet
5b Relative humidity range Catalogue or instruction sheet
5¢c Mounting position If applicable Catalogue or instruction sheet
5d Data to permit suitable connection Including polarity Catalogue or instruction sheet

of the relay
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than 1 000 A)

N° Information Notes Place of indication
5e Identification of connections and Relay
circuits
5f Accessories If essential to the relay Catalogue or instruction sheet
performance
5g Indications for earthing or If applicable Relay
grounding of metal parts
5h Mounting distance If applicable Catalogue or instruction sheet
5i EMC immunity test levels Catalogue or instruction sheet
5j Degree of protection in accordance Catalogue or instruction sheet
with IEC 60529
5k Maximum permissible steady-state | Applies also to the combination of Manufacturer documentation
temperature of the terminals (if relay and mating socket
applicable), and/or material
combination for flat quick-connect
terminations
51 Prospective current value (if less For conditional short circuit current | Catalogue or instruction sheet

test

6 Time function data

6a Specified time (nominal range of Relay
time)
6b Type of function of the relay According to 3.2 Catalogue or instruction sheet
6¢c Recovery time Catalogue or instruction sheet
6d Minimum control impulse Catalogue or instruction sheet
6e Setting accuracy Catalogue or instruction sheet
6f Repeatability Catalogue or instruction sheet
69 Influence effects Voltage, temperature Catalogue or instruction sheet
recommended or
Manufacturer documentation

7.2 Marking

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

The test indicated below is carried out when only additional material(s) are used for marking
(for example inkjet or pad printing).

Compliance with the durability requirements for the marking is checked by inspection and by
rubbing the marking by hand as follows:

a) 15 back-and-forth movements in about 15 s with a piece of cloth soaked with distilled
water, followed by

b) 15 back-and-forth movements in about 15 s with a piece of cloth soaked with petroleum
spirit.

During the tests, the soaked piece of cloth shall be pressed on the marking with a pressure of
about 2 N/cm?Z2.

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.

Full document details: IEC 61812-12011
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8 Heating

8.1 General

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

8.2 Test conditions

The relay is operated in an appropriate heating chamber until temperature equilibrium is
attained with the following conditions:

a) The ambient temperature shall be equal to the upper limit of the operating temperature
range.

b) The output circuit is loaded with the resistive limiting continuous current as specified by
the manufacturer. 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) The operating mode is set to the maximum power loss which occurs during operation as in
normal use.

Thermal equilibrium 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.

8.3 Heating of terminals
8.3.1 General

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

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

The maximum permissible steady-state temperature of the terminals as indicated by the
manufacturer shall not be exceeded.

8.3.2 Heating of screw terminals and screwless terminals

The electrical connections of the relay to the voltage or current source(s) are realized with
flexible conductors according to Table 7.
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Table 7 — Areas and lengths of conductors
dependent on the current carried by the terminal

Current carried by the terminal Cross-sectional area of Minimum conductor length
A conductors for testing
Above up to and including mm? AWG mm
- 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

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

8.3.3 Heating of quick-connect terminations

The electrical connections of the 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 7.

NOTE 1 It is recommended 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 relay without significant influence from either
the female connector or the quality of the crimping.

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

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

NOTE 2 The following nominal dimensions of quick-connect terminations are recommended:

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

8.3.4 Heating of sockets

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

The mounting distance between sockets shall be specified by the manufacturer.
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8.3.5 Heating of alternative termination types

The electrical connections of the relay to the voltage or current source(s) are realized with
flexible conductors according to Table 7.

8.4 Heating of accessible parts

The temperature rise of accessible parts shall not exceed the values stated in Table 8.

Table 8 — Temperature rise limits of accessible parts

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

Parts intended to be touched but not hand-held:
Metallic 30
Non-metallic 40
Exteriors of enclosures adjacent to cable entries:

Metallic 40

Non-metallic 50

8.5 Heating of insulating materials

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
Annex A, or other suitable test methods.

The stated limits of temperature may be exceeded in restricted parts of the insulating
material, provided there is no apparent sign of damage and no apparent changes in the
characteristics.

9 Basic operating function

9.1 General

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

9.2 Operate

The relay shall be preconditioned at the maximum permissible ambient temperature specified
by the manufacturer by applying — as indicated by the manufacturer — the rated input voltage,
or the upper limit of the rated input voltage range specified in 5.2, and with the contacts
(contact set) loaded with the maximum continuous current(s) specified by the manufacturer for
this test until thermal equilibrium is reached. Immediately after removal of the input voltage
and related arrival at the release condition, the relay shall operate again when energized at
the lower limit of the operative range.
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