BRITISH STANDARD BS EN
60947-8:2003

Incorporating
amendment no. 1

Low-voltage switchgear
and controlgear —

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

The European Standard EN 60947-8:2003, incorporating amendment
A1:2006, has the status of a British Standard

1CS 29.130.20

2 Y oY

LAY U ==
ED Pl
NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

b
————  British Standards

Full document details: BS EN 60947-8:2003


http://www.avadocuments.com/doc/bs-en-60947-8-2003
http://www.avadocuments.com/doc/bs-en-60947-8-2003

BS EN 60947-8:2003

National foreword

This British Standard was published by BSI. It is the UK implementation of
EN 60947-8:2003, incorporating amendment A1:2006. It is identical with
IEC 60947-8:2003, incorporating amendment 1:2006.

The start and finish of text introduced or altered by amendment is indicated in
the text by tags (M. Tags indicating changes to IEC text carry the number
of the IEC amendment. For example, text altered by IEC amendment 1 is
indicated in the text by @B

The UK participation in its preparation was entrusted by Technical Committee
PEL/17, Switchgear, controlgear and HV-LV co-ordination, to Subcommittee
PEL/17/2, Low voltage switchgear and controlgear.

A list of organizations represented on PEL/17/2 can be obtained on request to
1ts secretary.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was Amendments issued since publication
published under the authority

of the Standards Policy and
Strategy Committee on Amd. No. Date Comments
1 August 2003
16835 31 January 2007 |See national foreword
© BSI 2007
ISBN 0 580 42357 3 Dscuments

Document Sharing Hub

Full document details: BS EN 60947-8:2003


http://www.avadocuments.com/doc/bs-en-60947-8-2003
http://www.avadocuments.com/doc/bs-en-60947-8-2003

EUROPEAN STANDARD EN 60947-8

i July 2003
NORME EUROPEENNE
) +A1
EUROPAISCHE NORM November 2006

ICS 29.130.20

English version

Low-voltage switchgear and controlgear
Part 8: Control units for built-in thermal protection (PTC)
for rotating electrical machines
(IEC 60947-8:2003)

Appareillage a basse tension Niederspannungsschaltgerate

Partie 8: Unités de commande pour la Teil 8: Auslosegerate fur den eingebauten
protection thermique incorporée (CTP) thermischen Schutz (PTC) von

aux machines électriques tournantes rotierenden elektrischen Maschinen

(CEI 60947-8:2003) (IEC 60947-8:2003)

This European Standard was approved by CENELEC on 2003-07-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and
notified to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fur Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 2003 CENELEC - All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

DECUMEnHts -

Document Sharing Hub

Full document details: BS EN 60947-8:2003


http://dx.doi.org/10.3403/02864833U
http://www.avadocuments.com/doc/bs-en-60947-8-2003
http://www.avadocuments.com/doc/bs-en-60947-8-2003

Page 2
EN 60947-8:2003

Foreword

The text of document 17B/1276/FDIS, future edition 1 of |EC 60947-8, prepared by SC 17B, Low-
voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60947-§ on 2003-07-01.

This Part 8 shall be used in conjunction with . The provisions of the general rules dealt with
in are applicable to this standard, where specifically called for. Clauses and subclauses,
tables, figures and annexes 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.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-04-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-07-01

Annexes designated "normative" are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annexes A, B and ZA are normative and annex C is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60947-8:2003 was approved by CENELEC as a European
Standard without any modification.

Foreword to amendment A1

The text of document 17B/1477/FDIS, future amendment 1 to IEC 60947-8:2003, prepared by
SC 17B, Low-voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was
submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as amendment A1 to
EN 60947-8:2003 on 2006-10-01.

The following dates were fixed:

— latest date by which the amendment has to be
implemented at national level by publication of
an identical national standard or by endorsement (dop) 2007-07-01

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2009-10-01

Endorsement notice

The text of amendment1:2006 to the International Standard IEC 60947-8:2003 was approved by
CENELEC as an amendment to the European Standard without any modification.
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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.

A thermal protection system in accordance with this standard may consist of a characteristic
change thermal detector which has an associated control unit to convert a point on the
characteristic of the detector to a switching function. A very large number of thermal
protection systems are in use and, in all cases, the machine manufacturer will fit the detectors
in the machine. The machine manufacturer will either supply the control unit with the machine
or specify particulars of the control unit to be used.

It is also customary for the control units to be considered as part of the control system and not
necessarily supplied with the machine. For this reason it is considered necessary to have an
interchangeable system, where the characteristics of association between the detector and
the control unit are specified. This particular system is not considered superior in any way to
other systems complying with the requirements of this standard, but in some fields the
practice is likely to be that this interchangeable system will be used, as indicated by
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 machines according to
EC 60034-11], and the industrial application.

It specifies rules for that type of system comprising a positive temperature coefficient (PTC)
thermistor detector having particular characteristics, and its associated control unit.

The PT100 detectors are covered by JEC 60751, where the resistor values are given
according to the temperatures of the detector.

The present rules lay down the characteristics of association of this particular positive
temperature coefficient thermistor detector and its associated control unit (designated “Mark A
detector” and “Mark A control unit”), when they are used in thermal protection systems.

NOTE It is not possible to specify all the requirements for the operating characteristics of a control unit, as they
are dependent on some aspects of the thermal detectors. Some aspects of the requirements of the thermal
protector system can only be specified when account is taken of the characteristics of the rotating machine to be
protected and the method of installation of the detector within the machine.

For these reasons, for each characteristic it is necessary to specify who is responsible for stating the required
values and who is responsible for compliance with the requirement and for carrying out any confirmatory test.

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 60034-11:2004, Rotating electrical machines — Part 11: Thermal protection

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 il

IEC 60410:1973, Sampling plans and procedures for inspection by attributes

IEC 60417:2002, Graphical symbols for use on equipment 1

IEC 60738-1:1998, Thermistors — Directly heated positive step-function temperature
coefficient — Part 1: Generic specification

IEC 60751:1983, Industrial platinum resistance thermometer sensors
Amendment 1 (1986)
Amendment 2 (1995)
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IEC 60947-1:2004, 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 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test — Basic EMC Publication
Amendment 1 (1998)

Amendment 2 (2000)

[ JEC_61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast transient/burst immunity test — Basic EMC Publication
Amendment 1 (2000)
Amendment 2 (2001)

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test
Amendment 1 (2000)

[® JEC 61000-4-6:2003, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

Amendment 1 (2004)

Amendment 2 (2006)

IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) — Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test — Basic EMC
Publication

Amendment 1 (2000)

IEC 61000-4-11:1994, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure-
ment techniques — Voltage dips, short interruptions and voltage variations immunity tests
Amendment 1 (2000)

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing and measure-
ment techniques — Harmonics and interharmonics including mains signalling at a.c. power
port, low-frequency immunity tests — Basic EMC Publication

CISPR 11:2003, Industrial, scientific and medical (ISM) radio-frequency equipment —
Electromagnetic disturbance characteristics — Limits and methods of measurement
Amendment 1 (2004)

CISPR 22:2005, Information technology equipment — Radio disturbance characteristics —
Limits and methods of measurement

Amendment 1 (2005)

Amendment 2 (2006)
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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
A

Abrupt characteristic change thermal detector ... 3.1.14
B

Built-in thermal protection ... ..o 3.1.1
C

Category of thermal proteCtion ..........coooiiii i e 3.1.12

Characteristic variation thermal detector ... 3.1.13

100 o) (o o7 1 o1 U | S P 3.1.16

CONEIOl SY S M ot 3.1.5

(@0 014 o ] IV o V1 3.1.15

Control unit with dynamic wire break detection ... 3.1.25

Control unit with short-circuit detection within the thermal detector circuit ................ 3.1.24
D

Detector operating temperature (TNF) ..., 3.1.17
E

Electrically separated contact elements............ooo 3.1.20
M

Mark A CONErOl UNit.. ..o e 3.1.23

MaArK A e ECIOT .. s 3.1.22

Maximum temperature after tripping . ... 3.1.11
P

Protected Part. ... e 3.1.6

PTC thermistor deteCtor . ... 3.1.21
R

ReESEt tEMPEIAtUIE ... et 3.1.19
S

Switching type thermal detector .. ... 3.1.4

System operating temperature (TFS) ..., 3.1.18
T

Thermal det@CtOr ... e e 3.1.3

Thermal overload with rapid variation ... 3.1.8

Thermal overload with slow variation ... 3.1.7

Thermal proteCtion SYSIeM .. .. e 3.1.2

Thermal protection with detector ... 3.1.10

Thermally critical part of amachine ... 3.1.9
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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

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

3.1.3

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

314
switching type thermal detector
thermal detector which causes a direct operation of a switching element

NOTE The combination of the thermal detector and the switching element is rated as a unit and mounted in the
rotating electrical machine.

3.1.5

control system

system to translate a particular point on the characteristic of a thermal detector to a switching
function on the supply to the rotating electrical machine

NOTE The system is capable of being reset (either manually or automatically) when the temperature falls to the
reset value.

3.1.6

protected part

part of a rotating electrical machine, the temperature of which is limited to a predetermined
value by the action of the thermal protection system

3.1.7
thermal overload with slow variation
slow temperature rise above the normal operating temperature

NOTE 1 The variation of the temperature of the protected part is sufficiently slow for the temperature of the
thermal detector to follow without appreciable delay.

NOTE 2 A thermal overload with slow variation may be caused, for instance, by:

— defects in ventilation or in the ventilation system, for example partial blocking of the ventilation ducts,
excessive dust, dirt on the windings or on the cooling ribs of the frame;

— an excessive rise in the ambient temperature or in the temperature of the cooling medium;
— gradually increasing mechanical overload;
— prolonged voltage drop or over-voltage in the machine supply;

— excessive duty in a machine.
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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.

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 machine when subjected
to the thermal overload

3.1.13

characteristic variation thermal detector

thermal detector which has a characteristic the variation of which, related to the temperature,
is able to initiate a switching function in the control system for one temperature fixed in
advance during manufacture or by initial adjustment of the control unit

NOTE For example, a resistor detector, thermocouple detector, negative temperature coefficient thermistor
detector, positive temperature coefficient thermistor detector.

3.1.14

abrupt characteristic change thermal detector

thermal detector which has a characteristic, the abrupt change of which for one temperature
fixed in advance during manufacture is able to initiate a switching operation in the control
system

3.1.15

control unit

device which converts into a switching function the variation of the characteristic of a thermal
detector

NOTE The control unit may be part of other devices or systems.

3.1.16
control circuit
circuit controlling the switching device which makes and breaks the power supply
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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

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 thermistor, having on part of its
resistance-temperature characteristic, known as the PTC part, a considerable increase in
its electrical resistance with negligible power dissipation as soon as its temperature exceeds
a given value

3.1.22
mark A detector
PTC thermistor detector having the particular characteristics described in Annex A

3.1.23

mark A control unit

control unit having the particular characteristics specified in this standard and intended for
operation in conjunction with a mark A detector

3.1.24
control unit with short-circuit detection within the thermal detector circuit
control unit capable of detecting short-circuited thermal detector circuits

3.1.25
control unit with dynamic wire break detection
control unit capable of indicating wire breaks within the thermal detector circuits
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