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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 8: Control units for built-in thermal protection (PTC)
for rotating electrical machines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fof standardization comprising

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does nof _provide
assessment serw i
services carried out by i

AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalil not be held responsible for identifying any or all such patent rights.

International Standard IEC 60947-8 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This consolidated version of IEC 60947-8 consists of the first edition (2003) [documents
17B/1276/FDIS and 17B/1282/RVD], its amendment 1 (2006) [documents 17B/1477/FDIS and
17B/1504/RVD] and its amendment 2 (2011) [documents 17B/1732/FDIS and 17B/1739/RVD].

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 1.2.

A

vertical line in the margin shows where the base publication has been modified by

amendments 1 and 2.

This standard shall be used in conjunction with IEC 60947-1: General rules.
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The provisions of the general rules dealt with in IEC 60947-1 are applicable to this standard,
where specifically called for. Clauses and subclauses, tables, figures and annexes of the
general rules thus applicable are identified by reference to IEC 60947-1 (e.g. 1.2.3 of
IEC 60947-1, Table 4 of IEC 60947-1 or Annex A of IEC 60947-1, etc.).

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

The committee has decided that the contents of the base publication and its amendments 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.

AN

IMPORTANT - The “colour inside” logo on the cover page of\this publication indicates
that it contains colours which are considered to be useful th rrect understanding

of its contents. Users should therefore pri% | ca@?n ing a colour printer.
N

©
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INTRODUCTION

Thermal protection systems which are based on the principle of monitoring the temperature of
the protected parts constitute a simple and effective means of protecting rotating electrical
machines against excessive temperature rises, including those caused by faults in the cooling
system, or excessively high ambient temperature, whereas systems of protection based only
on monitoring the current absorbed may not ensure this type of protection.

Since the operating temperature and response times of thermal protection systems are fixed
in advance, they may not be adjusted in relation to the conditions of use of the machine and
they may not be completely effective for all fault conditions or improper use of the machine.

t of a~characteristic

A thermal protection system in accordance with this standard may consi

other systems complying W|th the
practice is likely to be that this infe
the designation “Mark A”.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 8: Control units for built-in thermal protection (PTC)
for rotating electrical machines

1 Scope

This part of IEC 60947 specifies rules for control units, which perform the switching functions
in response to the thermal detectors incorporated in rotating electrical m# 3s according to
IEC 60034-11, and the industrial application.

The PT100 detectors are covered by IEC 60751, e Yalues are given
according to the temperatures of the detector.

is particular positive
gl unit (designated “Mark A

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock
IEC 60410:1973, Sampling plans and procedures for inspection by attributes

IEC 60417:2002, Graphical symbols for use on equipment

IEC 60738-1:1998, Thermistors — Directly heated positive step-function temperature
coefficient — Part 1: Generic specification
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IEC 60751:1983, Industrial platinum resistance thermometer sensors
Amendment 1 (1986)
Amendment 2 (1995)

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60947-5-1:2003, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

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) - Pa
measurement techniques - Radiated, radio-frequency, electromagne
Amendment 1 (2007)
Amendment 2 (2010)

Kesting and
winity test

IEC 61000-4-4:2004, Electromagnetic compatibility (E y : Testing and
measurement techniques — Electrical fast transient/burst imm t
Amendment 1 (2010)

IEC 61000-4-5:2005, Electromagnetic
measurement techniques — Surge im
Corrigendum 1 (2009)

4-5: Testing and

IEC 61000-4-6:2008, Electromagnetiq . — Part 4-6: Testing and
measurement techniques — ity t bances, induced by radio-frequency
fields

IEC 61000-4-8:2009,

measurement te@ S

2tibility (EMC) - Part 4-8: Testing and
magnetic field immunity test

compatibility (EMC) — Part 4-11: Testing and

omagnetic compatibility (EMC) - Part 4-13: Testing and
Harmonics and interharmonics including mains signalling at a.c.

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
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3 Terms, definitions, symbols and abbreviations

For the purposes of this document, relevant definitions of IEC 60947-1, together with the
following definitions, apply.

3.1 Terms and definitions

Reference

Abrupt characteristic change thermal detector ... 3.1.14

Built-in thermal protection ...

Category of thermal protection..............coooiiiiiiii i S0
Characteristic variation thermal detector............ccooiiiiiiiiii NG N D
Control CIrCUIt ... N e N 2.
Control SYStemM ... L NN N e N e
CoNtrol UNit ... o N N N e e e
Control unit with dynamic wire break detection.......... ... . O N O Geree eeeYoeee
Control unit with short-circuit detection within the th ircui

Detector operating temperature (TNF

Electrically separated contact elements

Y/ F=Tol QANeToT a1 d o] BT | o V1 SR N N T N N B 3.1.23
Mark A detector ......... 3.1.22
Maximum tempe@e 3.1.11
3.1.6
3.1.21
3.1.19
3.1.4
3.1.18
T

Thermal AeteClOr. ... e 3.1.3
Thermal overload with rapid variation ... 3.1.8
Thermal overload with slow variation ..., 3.1.7
Thermal protection SYSIEM ... ..o 3.1.2
Thermal protection with detector..... .o 3.1.10
Thermally critical part of a machine ..., 3.1.9

3.1.1

built-in thermal protection

protection of certain parts (called protected parts) of a rotating electrical machine against
excessive temperatures resulting from certain conditions of thermal overload, achieved by
means of a thermal protection system, the whole or part of which is a thermally sensitive
device incorporated within the machine
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3.1.2

thermal protection system

system intended to ensure the thermal protection of a rotating electrical machine by means of
a built-in thermal detector together with a control unit

3.13

thermal detector

electrical insulated device (component), sensitive to temperature only, which will initiate a
switching function in the control system when its temperature reaches a predetermined level

3.1.4
switching type thermal detector
thermal detector which causes a direct operation of a switching elemen

NOTE The combination of the thermal detector and the switching element is ratee oynted in the

rotating electrical machine.

3.1.5
control system

reset value.

3.1.6

protected part

part of a rotating electrical machine,
value by the action of the thermal prot

3.1.7
thermal overload wit

slow temperature pise
NOTE 1 The vari
thermal detector to folto

NOTE 2 A thermal oyexlo

3.1.8

thermal overload with rapid variation

rapid rise of temperature above the normal operating temperature

NOTE 1 The variation of the temperature of the protected part may be too rapid for the temperature of the thermal

detector to follow without delay. This may result in a significant temperature difference between the thermal
detector and the protected part.

NOTE 2 A thermal overload with rapid variation may be caused, for instance, by stalling the machine or in certain
circumstances, by phase failure or by starting under abnormal conditions (inertia too high, voltage too low, load
torque abnormally high).

3.1.9
thermally critical part of a machine
part of a machine in which the temperature most rapidly reaches its dangerous value

NOTE A part of a machine which is thermally critical in the case of thermal overload with slow variation may not
be so for a thermal overload with rapid variation.
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3.1.10

thermal protection with detector

form of protection where the part of the machine in which the thermal detector(s) is (are)
incorporated is the thermally critical part

3.1.11

maximum temperature after tripping

maximum value of the temperature which is reached by the protected part of the machine
during the period which follows tripping by the thermal protection system, for thermal overload
with rapid variation

3.1.12

category of thermal protection
indication of the permissible temperature levels on the windings of a
to the thermal overload

3.1.13
characteristic variation thermal detector

NOTE For example, a resistor detector, thermocouple
detector, positive temperature coefficient thermj

ange of which for one temperature
fixed in advance during a switching operation in the control

system

3.1.15

control unit <>
device which conweftsn
detector

NOTE The control uf

3.1.16
control ¢
circuit cont

3.1.17
detector operating temperature (TNF)
detector temperature at which detector switching occurs during an increase of temperature, or
at which the variation of the characteristic related to the temperature is such as to cause
operation of the associated control unit

3.1.18

system operating temperature (TFS)

detector temperature at which, during an increase of temperature, the detector and control
unit together cause the operation of the control unit
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3.1.19

reset temperature

detector temperature at which, during a decrease of temperature, detector switching occurs
or at which the variation of the characteristic related to the temperature is such that in
conjunction with the control unit it permits the resetting of the control unit

3.1.20

electrically separated contact elements

contact elements belonging to the same control unit, but adequately insulated from each other
so that they can be connected into electrically separated circuits

3.1.21

PTC thermistor detector
abrupt characteristic change thermal detector made by a PTC thermis
resistance-temperature characteristic, known as the PTC part,
its electrical resistance with negligible power dissipation as sogk
a given value

3.1.22
mark A detector
PTC thermistor detector having the particular chara

3.1.23
mark A control unit

3.1.24

3.1.25 Q
control unit with dyna

control unit capable

3.2 Symbol

EMC

Ie

m Conventiqnal free air thermal current (5.3.3)

PTC Positive temperature coefficient
Amplification factor (9.3.3.13.3)
System operating temperature (3.1.18)

Q
TFS
TNF  Detector operating temperature (3.1.17)
U, Rated operational voltage (5.3.2)
Ui Rated insulation voltage (5.3.2)

Rated impulse withstand voltage (6.1)

r Rated voltage of the detector circuit (6.1)

Us Rated control supply voltage (6.1)
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4 Classification

Under consideration.

5 Characteristics

5.1 General

The characteristics of a control unit shall be stated in the following terms, where such terms
are applicable:

— type of equipment (see 5.2);
— rated electrical values of protection systems (see 5.3);

— rated electrical values of characteristic variation thermal detectors

— rated voltage of the detector circuit of the control unit (see &

5.2 Type of equipment
5.2.1 Operating temperatures of protection systéms
Each detector, or detector with contpd _ er g>declared rated operating

temperature in accordance with 5
temperature in accordance with 5.2.3 (

b) Abrupt characteristic
applicable.

be declared; TFS is not

c) Abrupt characteris
In this case, the va

d) Characteristi i
case, the detecta

N cteristic change thermal detector, the value of the TNF shall be
declared\by tk C anufacturer.

It is recommended th
from the series of n

it the normal value of TNF, expressed in degrees Celsius, be selected
bers which are multiples of five.

It shall be the responsibility of the detector manufacturer to verify the detector operating
temperature.

5.2.3 Rated system operating temperature

If the protection system of detector and the control unit are supplied through a single supplier
then that supplier shall declare the value of the TFS.

In all other cases, the control unit manufacturer shall declare the value of the TFS.
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