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Preface

This is the harmonized ANCE, CSA Group, and UL standard for Low-Voltage Switchgear and Controlgear
— Part 7-3: Ancillary Equipment — Safety Requirements for Fuse Terminal Blocks. It is the first edition of
NMX-J-538/7-3-ANCE, the first edition of CAN/CSA-C22.2 No. 60947-7-3, and the third edition of UL
60947-7-3. This edition of UL 60947-7-3 supersedes the previous edition(s) published on May 6, 2011.

This harmonized standard is based on IEC Publication 60947-7-3: Edition 1 (2002), Low-Voltage
Switchgear and Controlgear — Part 7-3: Ancillary Equipment — Safety Requirements for Fuse Terminal
Blocks, as revised by corrigendum (March 2003). IEC 60947-7-3 is copyrighted by the IEC.

This harnLonized standard was prepared by the Association of Standardization and Certification (ANCE),
CSA Group, and Underwriters Laboratories Inc. (UL). The efforts and support ©of-the | Technical
Harmonigation Committee for Industrial Control Equipment, of the Council on the-Harmonization of
Electrote¢hnical Standards of the Nations of the Americas (CANENA), are gratefully’acknowledded.

This Standard is considered suitable for use for conformity assessment within the stated scgpe of the
Standard

The Mexjcan Standard was developed by the CT PIE-A from the/Comite de Normalizagion de la
Asociacidn de Normalizacion y Certificacion, A.C., CONANCE, with the collaboration of the manufacturers
and users.

This stanfdard was reviewed by the CSA Subcommittee on.Terminal Assemblies, under the jurisdiction of
the CSA|Technical Committee on Industrial Productsiand the CSA Strategic Steering Committee on
Requirements for Electrical Safety, and has been formally approved by the CSA Technical Comnyittee.

This stanflard has been approved as a National,Standard of Canada by the Standards Council pf Canada
(SCC).

This standard has been approved by-the American National Standards Institute (ANSI) as an| American
National $tandard.

Application of Standard

Where rgference is made’to a specific number of samples to be tested, the specified numbgr is to be
considergd a minimum quantity.

Note: Although the-intended primary application of this standard is stated in its scope, it is important to note that itfremains the
responsibilify of.the-users of the standard to judge its suitability for their particular purpose.

NMX-J-538/7-3-ANCE Standard for Safety for Low-Voltage Switchgear and Controlgear — Part 7-3:
Ancillary Equipment — Safety Requirements for Fuse Terminal Blocks is to be used in conjunction with the
first edition of NMX-J-538/7-1-ANCE. The requirements for Ancillary Equipment — Safety Requirements for
Fuse Terminal Blocks are contained in this Part 2 Standard and NMX-J-538/7-1-ANCE. Requirements of
this Part 2 Standard, where stated, amend the requirements of NMX-J-538/7-1-ANCE. Where a particular
subclause of NMX-J-538/7-1-ANCE is not mentioned in NMX-J-538/7-3-ANCE, the NMX-J-538/7-1-ANCE
subclause applies.

This CAN/CSA-C22.2 No. 60947-7-3, Standard for Safety for Low-Voltage Switchgear and Controlgear —
Part 7-3: Ancillary Equipment — Safety Requirements for Fuse Terminal Blocks, is to be used in
conjunction with the first edition of CAN/CSA-C22.2 No. 60947-7-1. The requirements for Ancillary
Equipment — Safety Requirements for Fuse Terminal Blocks are contained in this Part 2 Standard and
CAN/CSA-C22.2 No. 60947-7-1. Requirements of this Part 2 Standard, where stated, amend the
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requirements of CAN/CSA-C22.2 No. 60947-7-1. Where a particular subclause of CAN/CSA-C22.2 No.
60947-7-1 is not mentioned in CAN/CSA-C22.2 No. 60947-7-3, the CAN/CSA-C22.2 No. 60947-7-1
subclause applies.

This UL 60947-7-3, Standard for Safety for Low-Voltage Switchgear and Controlgear — Part 7-3: Ancillary
Equipment — Safety Requirements for Fuse Terminal Blocks, is to be used in conjunction with the fourth
edition of UL 60947-7-1. The requirements for Ancillary Equipment — Safety Requirements for Fuse
Terminal Blocks are contained in this Part 2 Standard and UL 60947-7-1. Requirements of this Part 2
Standard, where stated, amend the requirements of UL 60947-7-1. Where a particular subclause of UL
60947-7-1 is not mentioned in UL 60947-7-3, the UL 60947-7-1 subclause applies.

Level of Harmonization
This standard adopts the IEC text with national differences.
This standard is published as an equivalent standard for ANCE, CSA Group, and QL.

An equivalent standard is a standard that is substantially the same in technical content, except gs follows:
Technical [national differences are allowed for codes and governmental regulations as well [as those
recognizefl as being in accordance with NAFTA Article 905, for example,because of fundamentg|l climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word€xcept for editorial changes.

All national differences from the IEC text are included in the*ANCE, CSA Group and UL versigns of the
standard. | While the technical content is the same in)each organization’s version, the fofmat and
presentatipn may differ.

Reasons for differences from IEC

National differences from the IEC are being added in order to address safety and regulatory situations
present in|the US, Canada and Mexico:

Interpretdtions

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to.determine compliance with the standard in accordance with the procedural rules
of the stapdards development organization. If more than one interpretation of the literal text has been
identified,| a revisien, is to be proposed as soon as possible to each of the standards development
organizatipns to more accurately reflect the intent.

IEC Copyright

For ANCE, the text, figures, and tables of International Electrotechnical Commission Publication 60947-7-
3, Low-Voltage Switchgear and Controlgear — Part 7-3: Ancillary Equipment — Safety Requirements for
Fuse Terminal Blocks, are used in this standard according to the guidelines provided in the
ISO/IEC/POCOSA.

For CSA Group, the text, figures, and tables of International Electrotechnical Commission Publication
60947-7-3, Low-Voltage Switchgear and Controlgear — Part 7-3: Ancillary Equipment — Safety
Requirements for Fuse Terminal Blocks, copyright 2002, are used in this standard with the consent of the
International Electrotechnical Commission. The IEC Foreword and Introduction are not a part of the
requirements of this standard but are included for information purposes only.
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These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Low-Voltage Switchgear and Controlgear — Part 7-3: Ancillary Equipment —
Safety Requirements for Fuse Terminal Blocks, UL 60947-7-3 Standard should be submitted to UL.
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60947-7-
3, Low-Voltage Switchgear and Controlgear — Part 7-3: Ancillary Equipment — Safety Requirements for
Fuse Terminal Blocks, first edition (2002), are indicated by notations (differences) and are presented in

bold text.

The national difference type is included in the body.

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

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

D1 - Thgse are National Differences which are based on basic safety principles and‘requirements,

eliminatign of which would compromise safety for consumers and users of products.

D2 - Thegse are National Differences from IEC requirements based on existing”’safety practic
requireménts reflect national safety practices, where empirical substantiation™(for the IEC g

requirem

DC - The
particular

DE - The

Each nati
following
text:

Addition

annex. Adldition is not meant to include adding select words to the base IEC text.

Modifica
replacem
annex of

Deletion
figure, or

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

se are National Differences based on the component standards and will not be delg
component standard is harmonized with the IEC component standard.

se are National Differences based on editorial comments or corrections.

pnal difference contains a description of whatdhe national difference entails. Typically
words is used to explain how the text of the-national difference is to be applied to the)

/ Add - An addition entails adding a.€omplete new numbered clause, subclause, table

fion / Modify - A modification-is an altering of the existing base IEC text such as th¢
BNt or deletion of certainwords or the replacement of an entire clause, subclause, table
he base IEC text.

Delete - A delgetion entails complete deletion of an entire numbered clause, subcla
annex without any replacement text.

es. These
r national

ted until a

one of the

base IEC

figure, or

b addition,
, figure, or

Ise, table,
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 7-3: Ancillary equipment — Safety

requirements for fuse terminal blocks

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of the 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, the IEC
publishes International Standards. Their preparation is entrusted to technical committees; any IEC National Committee interested in

the subject
liaising with
Standardizg

2) The form
opinion on t|

3) The doc
technical sp

4) In orde
transparent

and the corlesponding national or regional standard shall be clearly indicated in the latter.

5) The IEC
be in confor]

6) Attention

The IEC shall not be held responsible for identifying any or all stich patent rights.

Internatioj
and contr

This stan
general r

dealt with may participate in this preparatory work. International, governmental and non-governmental g
the IEC also participate in this preparation. The IEC collaborates closely with the International™Org
tion (ISO) in accordance with conditions determined by agreement between the two organizations.

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

ments produced have the form of recommendations for international use and are.published in the form
ecifications, technical reports or guides and they are accepted by the National Committees in that sense.

to promote international unification, IEC National Committees undeftake to apply IEC Internationg
y to the maximum extent possible in their national and regional standards. Any divergence between the |

rovides no marking procedure to indicate its approval and cannet be rendered responsible for any equipmer]
Mity with one of its standards.

is drawn to the possibility that some of the elements.af this International Standard may be the subject of

hal Standard IEC 60947-7-3 has heen prepared by subcommittee 17B: Low-voltage §
plgear, of IEC technical committee, 17: Switchgear and controlgear.

dard shall be read in conjunction with IEC 60947-1 and IEC 60947-7-1. The provisi
liles dealt with in IEC 60947-1 and the requirements for terminal blocks of IEC 6094

applicabl

annexes [thus applicable are‘identified by reference to IEC 60947-1 or IEC 60947-7-1, e.g.
60947-1, table 4 of IEC 60947-7-1 or annex A of IEC 60947-1.

the following:

to this standard, where specifically called for. Clauses and subclauses, tables, fi

rganizations
Bnization for

onsensus of
bes.

f standards,

| Standards
FC Standard

t declared to

atent rights.

witchgear

bns of the
L7-7-1 are
jures and
.2 of IEC

V.1 D2 Madification by replacing the third paragraph after item 6) in the IEC Foreword with

his‘standard shall be read in conjunction with those standards referenced in An

nex DVA,

items A and F. The provisions of the general rules dealt with in Annex DVA, item F, and the
requirements for terminal blocks of Annex DVA, item A are applicable to this standard. Any
references to IEC 60947-1, and IEC 60947-7-1 are to those standards referenced in Annex
DVA, items A and F, since the requirements may have been modified by country-specific

c

lauses.

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

FDIS Report on voting

17B/1193/FDIS 17B/1226/RVD
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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.
Annexes A and C form an integral part of this standard.

Annex B is for information only.

DV.2 DR Modification by adding the following paragraph to the IEC Foreword:

Anhnexes DVA and DVB form an integral part of this standard.

The comnittee has decided that the contents of this publication will remain unchanged until 2005. At this
date, the publication will be

¢confirmed;

.
—

» withdrawn;
* rgplaced by a revised edition, or

» amended.

The contents of the corrigendum of March 2003 have been included in this copy.
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INTRODUCTION

The standard for fuse terminal blocks covers not only the terminal block requirements but also takes into
account the specifications of the cartridge fuse-links according to IEC 60127-1 and |IEC 60127-2. A
connection between these two standards is made by adding (adapting) the fundamental specifications of
cartridge fuse-links (rated current, rated voltage, maximum voltage drop and maximum sustained power
dissipation for cartridge fuse-links with the dimension of 5 mm x 20 mm or 6,3 mm x 32 mm with their
different response characteristics) to the IEC 60947-7-1 requirements for terminal blocks. By this means, it
is possible to judge the quality of the product “fuse terminal blocks”.

An important fact when using such cartridge fuse-links with fuse terminal blocks is that fuses heat up much
less unddr rated load than they would do under overload conditions. The rated load is the resuylt of rated
current and maximum voltage drop. But there is a considerably increased power disSipation under
overload fonditions, equalling the maximum sustained power dissipation loss according te\lEC 60127-2.

In industrjal applications, single fuse terminal blocks are used within an arrangemerit 6f terminal blocks or
many of them forming an arrangement on their own. This means that the same“current and fuge-link will
result in different heat emissions. Furthermore, it should be taken into account that apart from the general
full range| fuse (for overload and short-circuit protection), some fuse terminakblocks are exclusjvely used
for short-gircuit protection according to IEC 60364-4-43, e.g. in control circuits, where no overlgads occur
(i.e. safety coils, indicator lights or similar equipment).

Consequently there are four different types of application that need to be described in the catalogue or
indicated|on the terminal block. For more information, see annexB.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 7-3:
Ancillary equipment — Safety requirements for fuse terminal blocks

1 General

1.1 Scope

This part of IEC 60947 applies to fuse terminal blocks with screw-type or screwless-type clamping units for
the connaction of rigid (solid or stranded) or flexible copper conductors for the reception of cartfidge fuse-

links in gccordance with IEC 60127-2, intended primarily for industrial or similar use.lin, ¢

exceedin
capacity

They are
blocks to

For certg

exclusive

NOTE ThisLstandard may be used as a guide for fuse terminal blocks for the-reception of special cartridge fuse- links

meet the re

The obje
electrical

blocks an

This stan

CQ

pe

Where af

This is ta

—

1000 V a.c., up to 1 000 Hz or 1 500 V d.c., and having a maximum short-circui
f 1500 A.

intended for installation in electrical equipment with enclosures whichsurround the fus
such an extent that they are accessible only with the aid of a tool.

in applications, for example in control circuits, the fuse terminal blocks may be
y for short-circuit protection.

uirements of IEC 60127-2.

ct of this standard is to specify safety requirements and test methods for the m
and thermal characteristics of fuse terminal®locks, to ensure the compatibility betwee
d standardized fuse-links.

lard may be used as a guide for

fuse terminal blocks requiring:the fixing of special devices to the conductors, for exar
nnect terminations or wrapped connections, etc.;

fuse terminal blocks\providing direct contact to the conductors by means of edges
netrating the insulation, for example insulation displacement connections, etc.

plicable in_this standard, the term “clamping unit” has been used instead of the term
en into ,account in case of reference to IEC 60947-1.

1DV D2 Modification by adding the following:

rcuits not
t breaking

e terminal

designed

hich do not

echanical,
n terminal

nple quick

or points

‘terminal’.

This standard specifies requirements for fuse terminal blocks with screw-type or
screwless-type clamping units for the connection of rigid (solid or stranded) or flexible
copper conductors for the reception of cartridge fuse-links, in accordance with Annex
DVB, National Electrical Code, NFPA 70 (for use in the USA), CSA C22.1-15 Canadian
Electrical Code, Part | (for use in Canada), and NOM-001-SEDE, Electrical Installations
(Utility) [for use in Mexico].
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1.2 Normative references

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

document

(including any amendments) applies.

IEC 60127-1:1998,
Miniature fuses — Part 1: Definitions for miniature fuses and general requirements for miniature fuse-links

IEC 60127-2:1989,

Miniature foses=Part 2 Cartridge fuse=nks

IEC 60214
Guide for

General guidelines for ageing procedures and evaluation of test results

IEC 60699

Fire hazarnd testing — Part 2: Test methods — Section 2: Needle-flame test

Amendms

IEC 60947

Low-voltage switchgear and controlgear — Part 7: General rules

Amendms
Amendmd

IEC 60941}

Low-voltage switchgear and controlgear — Part 7-1: Ancillary equipment — Terminal blocks f
conductors

ISO 3:1973,
Preferred humbers — Series of preferred.numbers

ISO 4046:
Paper, bo

1

Fq

standard.

LDV DR Modification by adding the following:

-1:2001,

the determination of thermal endurance properties of electrical insulating rmaterials
-2-2:1991,

nt 1(1994)

-1:1999,

nt 1 (2000)
nt 2 (2001)

-7-1:2002,

1978,
hrd, pulp and related terms — Vocabulary

br a listnof Canada, Mexico, and USA Normative Standards, see Annex DV

— Part 1:

br copper

\ of this

2 Definitions

For the purpose of this part of IEC 60947, definitions given in IEC 60947-7-1, together with the following

definitions

2.1 fuse

2.

, apply.
terminal block terminal block base with a fuse-carrier

1DV D2 Modification by replacing 2.1 with the following:

fuse terminal block: terminal block base with or without a fuse carrier.
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2.2

contacts, intended to be fixed to a support

terminal block base insulating part of a fuse terminal block carrying the clamping units and

2.3 fuse-carrier movable part of a fuse terminal block designed to carry the cartridge fuse-link and
enable its exchange

NOTE The fuse-carrier can be mechanically coupled with the terminal block base.

2.4 maximum power dissipation of the cartridge fuse-link

241

Sy £ ! el D [T : s ! N . b
Inftne—Ccase ol am overioaa ol 1, SYQUAl LU UIC TTIAANTIUTTT SUSIAITICU PUWET UISSIPAliVIT g

IEC 6012)7-2

242

in[the case of an overload of Py, equal to the maximum sustained power dissipation &

IEC 6012)7-2

2.5

separate arrangement of a fuse terminal block arrangement of aysingle fuse term

between adjacent terminal blocks (without additional function) (see Figure 2)

NOTE Moupting of fuse terminal blocks side by side with a spacing that securely prevents any mutual thermal infly
considered ps a separate arrangement.

2.6 compound arrangement of fuse terminal blocks afrangement of two or several fus
blocks side by side or the arrangement of a single fuse terminal block between adjacent termi
with addifional function (see Figure 3)

NOTE Addifional functions within the meaning of this standardsinclude all components which may thermally influence th
the fuse termninal block due to their own power dissipation.

2.7

rateld power dissipation value of a fuse terminal block maximum permissible value with

fuse termjnal block can be continuously leaded by the cartridge fuse-link under specified conditid

2.8

rated cross-section value{ stated by the manufacturer, of a rigid (solid or stranded)

conductof to which certain thermal, mechanical and electrical requirements are referred

29

ratgd connecting capacity range of cross-sections and/or the number of conductor cros|

for which the fuse terminat’block is designed

3 Classiification

s given in

s given in

inal block

ence is also

e terminal
hal blocks

e function of

which the
ns

or flexible

5-sections

Fuse ternpinal blocks are classified as follows:

a) fuse terminal block with separate fuse-carrier, e.g. screw type or plug-in type;

b) fuse terminal block with mechanically coupled fuse-carrier, e.g. hinged type.

3DV.1 D2 Modification by adding the following item:

cDV) fuse terminal block without a fuse-carrier, e.g. fixed mounted fuse clips.

3DV.2 D2 Modification by adding the following:

Clause 3, Classification, of Annex DVA, Item A applies.
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3DV.3 D3 Modification by adding the following:

In Canada, the general requirements applicable to this Standard are provided in CAN/CSA-
C22.2 No. 0.

4 Characteristics

4.1 Fuse-links

The fuse |

4,

D

4.2 Rate

nks shall be in accordance with IEC 60127-2.
1DV D2 Addition:

mensions of cartridge fuse-link shall be stated.

d power dissipation value

4.2.1 Oyerload and short-circuit protection (Py)

The rated
overload 4

422 EX

The rated
can accef
circuit con

4

S

4.3 Rate

value (Py) is the maximum permissible power dissipation value of a fuse terminal bl
nd short-circuit conditions related to an ambient temperature of 23 °C.

clusive short-circuit protection (Pyy)

value (Py) is the maximum permissible*power dissipation value of a fuse terminal blg
t a fuse-link with an equal or lowersustained power dissipation used under exclus
ditions and related to an ambienttemperature of 23 °C (see annex B).

LDV D2 Modification by adding the following:

Iibclause 4.2 does not apply in the United States.

d and limiting values

4.3.1 Rated voltages

bck under

ck, which
ve short-

Subclause4-3-

43.2 Vo

4
1

id

4.3.3 Standard cross-sections

Subclause 4.3.3 of IEC 60947-7-1 applies.

4.3.4 Rated cross-section

Subclause 4.3.4 of IEC 60947-7-1 applies.
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4.3.5 Rated connecting capacity
Subclause 4.3.5 of IEC 60947-7-1 applies with the following addition.

The conductor cross-section specified for the temperature-rise test according to 8.4.5 shall be included in
the range of the rated connecting capacity.

4.3.6 Working voltage

See 2.5.52 of IEC 60947-1.

413DV D2 Modification by adding 4.3.7DV and 4.3.8DV:

4.3.7DV D2 Type of terminal block

Subclause 4.2, Type of terminal block, of Annex DVA, Item A applies.

4,3.8DV D2 Rated and limiting values

Subclause 4.3.6DV.1, Rated and limiting values, of‘Annex DVA, Item A applies.

5 Prodyct information
5.1 Marking
A fuse teminal block shall be marked in a'durable and legible manner with the following:

a)l the name of the manufacturer or a trade mark, by which the manufacturer can pe readily
identified;

b)| a type referencé permitting its identification in order to obtain relevant informatior) from the
manufacturer or his)catalogue;

c)|energy flow-direction, if required to ensure protection against electric shock, according to 7.1.8,
e.g. line-load marking or —.

5.2 Additional information

The following information shall be stated by the manufacturer, if applicable, e.g in the manufacturer’s data
sheet or catalogue or on the packing unit:

a) IEC 60947-7-3, if the manufacturer claims compliance with this standard;
b) the rated cross-section;

c) the rated connecting capacity, if different from table 2 of IEC 60947-7-1, including the number of
conductors simultaneously connectable;

d) the rated insulation voltage of the terminal block base and the fuse-carrier, if applicable;
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e)

the working voltage or working voltage range, primarily determined by the fuse-link or by

additional components, e.g. illuminated indicators;

f) rated impulse voltage;

NOTE This value may be marked on the fuse terminal block only if the rated insulation voltage or the working voltage is also
marked on the fuse terminal block, e.g. 250 V/4 kV or 250/4 kV.

g)

rated value of the power dissipation (Py) and rated current of the fuse-link as declared by the

manufacturer

=)
=

i) gperating conditions, if different from clause 6;

j) gize of the fuse-link.

5.

5.

These items are not applicable:

5.

S

5.3 Marking.on the packing unit

—in case of separate arrangement,

—in case of compound arrangement;
maximum power dissipation (P\) and rated current of the fuse-link
— in case of separate arrangement,

—in case of compound arrangement;

2DV.1 D2 Modification by replacing item a) with:/the’following:

a) to Annex DVA, Item F (NMX-J-515-ANCE), if the manufacturer claims complignce with
this standard;

PDV.2 D2 Deletion of items g) and‘h):

PDV.3 D2 Modification by adding the following:

ibclause 5.2DV, Additional information, of Annex DVA, Item A applies.

a) “No overload protection” in case of fuse terminal blocks which are designed exclusively for short-circuit

protection

b) “No overload protection in compound arrangement” in case of fuse terminal blocks which are designed
for overload only in separate arrangement and short-circuit protection in compound arrangement.

5.

3DV D2 Deletion:

Subclause 5.3 does not apply.
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6 Normal service, mounting and transport conditions

Clause 6 of IEC 60947-1 applies with the following addition.

6.1.1 Ambient temperature

The rated value of the power dissipation refers to an ambient temperature of 23 °C.

In those cases where the ambient temperature differs from 23 °C, this fact shall be taken into account with
respect to the function. See derating curves in annex B.

7 Consfgructional and performance requirements
7.1 Corstructional requirements
711DV D2 Modification by adding the following:

ubclause 7.1, Constructional requirements, of Annex DVA, Item A applies as modified by
the requirements of 7.1.1 through 7.1.9—- DV and addition of.7.1.5— DV.

7.1.1 Clamping units
Subclausg 7.1.1 of IEC 60947-7-1 applies
711.1DV D2 Modification by replacing 7.1.1 with the following:

711.1DV.1 A metal part for mounting-or holding contact clips shall be securely and(rigidly
fastened to the supporting baseor mounting surface. All current-carrying parts shall be
;{:evented from turning or shifting in position by means other than friction between
rfaces.

NOTE: Turning or shifting may be prevented by the use of two screws or rivets, by noncircular srtoulders or
njortises, by a dowel_pin; lug, or offset, by a connecting strap or clip fitted into an adjacent part, or by an
efjuivalent method.

711.1DV.2 For.Canada and the USA, where parts are held together by screws, a thljaded

rt shall'not have fewer than two full, clean-cut threads. Threads shall not be finer than
1R-24,40-32, 8-32, and 6-36 if the screw extends all the way through the threaded part. If the
ean-cut

7.1.1DV.3 Copper and brass are not acceptable for the plating of an iron or steel wire-
binding screw, nut, or stud terminal, but a plating of zinc is acceptable.
7.1.2 Mounting

Fuse terminal blocks shall be provided with means that allow them to be securely attached to a rail or a
mounting surface.

Tests shall be made in accordance with 8.3.2.
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NOTE Information on mounting rails can be found in IEC 60715.
7.1.2DV D2 Modification by adding the following:

7.1.2DV.1 A mounting-screw hole shall be located or countersunk so that there will

be a

spacing of not less than 12.7 mm over the surface of the insulating material between the

head of the screw or washer and the nearest uninsulated live part.

7.1.2DV.2 A mounting-screw hole located between uninsulated live parts of opposite

polarity shall be countersunk unless barrier

7.1.2DV.3 For Canada and the United States, testing per 8.3.2 is not required.

7.1.3 Cle¢arances and creepage distances
Clearancdgs and creepage distances shall be designed for overvoltage categery Il and pollution d
The requiements in accordance with IEC 60947-7-1 apply with the fallowing additions.

Clearancgs and creepage distances shall be checked where~the fuse terminal block is asse
normal usg, e.g. fuse-carrier and gauge no. 3 or no. 6 is inserted in the terminal block base in ag
with Table[A.1.

The followling aspects shall be considered:

unctional insulation:

2

— insulation between live pafts with different potential;

— insulation between live’parts to adjacent fuse terminal blocks of same type of co
and size;

basic insulation :

O
-~

— insulationbetween live parts and the fixing support.

Compliange is chécked by measurement. Subclause 8.3.3.4 of IEC 60947-1 applies.

s of the equivalent are provided to prevent the

egree 3.

mbled for
cordance

hstruction

7.1.4 Tefminal identification and marking

Subclause 7.1.4 of IEC 60947-7-1 applies.
7.1.5 Void
7.1.6 Rated cross-section and rated connecting capacity

Subclause 7.1.6 of IEC 60947-7-1 applies.
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7.1.7 Void

7.1.8 Actuating conditions

The fuse terminal block shall be so designed that live parts are not accessible when it is assembled,
installed and operated under normal use.

The safety from finger touch of live parts of the fuse-carrier shall be ensured during replacement of the
fuse-link, unless otherwise specified by the manufacturer. The safety from finger touch shall be maintained
until the fuse-carrier and the fuse-link are de-energized.

7

O N T

0

B

7.2 Per

7.2.1 Mechanical requirements during-actuation

Fuse tern
occur dur

Complian

7

piroper location of a fuse-link.

1.8DV D2 Modification by adding the following:

or Canada and the United States, products claiming safety from finger:touch s
0. Products not claiming safety from finger touch shall be IP 00. Definitions of
an be found in IEC 60529.

1.9DV D2 Addition:

ontact clips of cartridge fuse terminal blocks

nd stops in the contact clips, or other suitable means, shall be provided to e

ormance requirements

ninal blocks shall have anadequate mechanical strength so as to withstand the stres
ng operation.

ce shall be checked'in accordance with 8.3.4 and 8.3.5.

2.1DV D2 Modification by adding the following:

apply.

3Ebclause 7.2.6DV.1, Test of mechanical strength of clamping units, Subclause

b.pull test, and Subclause 7.2.6DV.3, Solid-wire tightening test, of Annex DV,

hall be IP
IP Codes

hsure the

ses which

y.2.6DV.2,
A, Item A

7.2.2 EI

ectrical requirements

7.2.2.1 Dielectric strength

The dielectric strength shall be adequate.

Verification shall be made by an impulse voltage test and a power-frequency withstand test on the fuse
terminal block assembled by means of gauges as in normal use, in accordance with 8.4.3.
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7.2.2.1DV D2 Modification by adding the following:

Subclause 7.2.2, Dielectric properties, of Annex DVA, Item A applies.

7.2.2.2 Contactresistance

The test shall be carried out in accordance with 8.4.4. If not otherwise specified, the mean value of the
contact resistance shall not exceed 10 mQ. The value of an individual measurement shall not exceed 15
mQ.

7.2.2.2DV D2 Deletion:

Subclause 7.2.2.2 does not apply.

7.2.2.3 Temperature rise of clamping units

The tempeérature rise of the clamping units shall not exceed 45 K.
Compliange shall be checked in accordance with 8.4.5.

7.2.2.3DV D2 Modification by adding the following‘and Table 7.2.2.3DV:

For Canada and the United States, the temperature rises of a fuse terminal block [shall not
exceed the values listed in Table 7.2.2.3DV. For Mexico, the temperature rises on a terminal
block shall not exceed the applicable‘values specified in Table 7.2.2.3DV, except|any bus,
strap or fuse clip when tested with’a fuse, and pressure terminal connectors|for field
installed conductors shall not exceed 45 K.

Table 7.2.2.3DV
Maximum acceptable temperature rises

Materials and components °C (°F)
1. Insulation base a a
2. Any bus, strap or fuse clip when tested with a dummy 30 (54)
fuse
3. Any bus, strap or fuse clip when tested with a fuse 85 (185
4. Pressure terminal connectors for field installed 50° (90)Y)
ands +

NOTE - These limits do not apply to an insulated conductor or other material that has been investigated and
found acceptable for a higher temperature.

2 Rated temperature limit of material minus test ambient temperature.

b In a fuse type terminal block tested with dummy fuse links, the recorded temperature rise shall be increased
20°C to represent the heating of fuses.

7.2.2.4 Electrical performance after ageing (for screwless-type fuse terminal blocks only)

Fuse terminal blocks shall be capable of withstanding the ageing test comprising 192 temperature cycles
in accordance with 8.4.7.
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7

.2.2.4DV D2 Modification by adding the following:

For Canada and the United States, Subclause 7.2.5, Electrical performance after ageing (for
screwless-type terminal blocks only), of Annex DVA, Item A applies.

7.2.3 Thermal requirements

7

.2.3DV D2 Modification by adding the following:

=

7.2.31

A fuse te
sustained
of the fus

In this wg
relative tq

or Canada and the United States, subclause 7.2.3 does not apply.

Rated value of power dissipation

rminal block shall be so designed that it can use a fuse-link with rated current and
power dissipation, according to IEC 60127-1, lower or equal to therated power dissip3
b terminal block and at an ambient air temperature of 23 °C (see afinex B).

y, the temperature of 85 °C on the surface of the actuating.elements of the fuse- carri
mperature index (RTI) of the insulating 'material as stated by the manufacturer in a

with IEC $0216-1 shall not be exceeded.

Complian

For fuse {
with 8.5.2

Generally
60216-1,

7.2.3.2

ce shall be checked in accordance with 8.5.2.

erminal blocks which are exclusively designed for short-circuit protection, the tests in a
.2 do not apply.

, the maximum permanent allowed temperature can be defined with a RTI value accord
based on 20 000 hours taking,into account the electrical property.

Durability

Fuse ternpinal blocks shall be sufficiently resistant to thermal stresses which, can occur under no

Complian

7.2.3.3

ce shall be ehecked in accordance with 8.5.3.

Resistance to abnormal heat and fire

maximum
tion value

er and the
ccordance

ccordance

ingto IEC

rmal use.

The insul

and fire.

ption materials of fuse terminal blocks shall not be adversely affected by abnarmal heat

Compliance shall be checked by the needle flame test, according to IEC 60695-2-2, as specified in 8.5.4.

7.3 Electromagnetic compatibility (EMC)

Subclause 7.3 of IEC 60947-7-1 applies.

8 Tests

8.1 Kinds of test

Subclause 8.1 of IEC 60947-7-1 applies.
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8.2 General

Subclause 8.2 of IEC 60947-7-1 applies with the following modification.
The tests shall be carried out in the order as given in annex C.

8.3 Verification of mechanical characteristics

8.3.1 General

The verifigation of mechanical characteristics includes the following tests:

|
Q

ttachment of the fuse terminal block on its support (8.3.2);
— mechanical strength of the clamping units of a fuse terminal block (8.3.3);

— gompatibility between fuse terminal blocks and fuse-link (8.3.4);

— fnechanical strength of the connection between the terminal bléck base and the fulse-carrier

(8.B.9).
8.3.1DV D2 Modification by adding the following dashed-items to the list:

— tab pull test (8.3.6DV);

— solid wire tightening test (8.3.7DV).

8.3.2 Attachment of the fuse terminal block“on its support
Subclause 8.3.2 of IEC 60947-7-1 applies.
8.3.2DV D2 Modification by adding the following:

For Canada and the\United States, subclause 8.3.2 does not apply.

8.3.3 Mgchanicahproperties of clamping units of a fuse terminal block

8.3.3.1 Testing of mechanical strength of the clamping units

Subclauses 8.2.4.1 and 8.2.4.2 of IEC 60947-1 apply with the following addition.

The test of 8.2.4.2 of IEC 60947-1 applies to screwless-type clamping units accordingly.

The test shall be made on two clamping units of five fuse terminal blocks mounted as in normal use on the

appropriate support according to the manufacturer's instructions.

For screw-type clamping units with a diameter of threads up to and including 2,8 mm, the tightening torque
shall be in accordance with table C.1 of IEC 60947-7-1 or 110 % of the torque specified by the

manufacturer, whichever is the greater.

Rigid conductors of the rated cross-section shall be connected and disconnected five times.
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8.3.3.2 Testing for damage to and accidental loosening of conductors of a fuse terminal block

(flexion t
Subclaus
8.3.3.3

Subclaus

est)
e 8.3.3.2 of IEC 60947-7-1 applies.
Pull-out test

e 8.3.3.3 of IEC 60947-7-1 applies.

8.3.3.4 Verification of rated cross-section and rated connecting capacity

Subclaus

8.3.4 C«

The max
times fror

Following
normal o
be fitted v

e 8.3.3.4 of IEC 60947-7-1 applies.
3.3.4DV D2 Modification by adding the following:

or Canada and the United States, subclause 8.3.3.4 does not apply.

bmpatibility between fuse terminal blocks and the fuse-link

3.4DV D2 Deletion:

Subclause 8.3.4 does not apply.

n the fuse-carrier.

ith a torque of two-thirds.of\the value specified in Table 1.

Table 1

Test forces

mum gauge no. 1 or no. 4, in accordance with Table A.1, shall be inserted and withdrawn 10

each insertion of the gauge,.the fuse-carrier shall be fitted to the terminal block hase as in
peration. In the case of fuseterminal blocks with screw-type fuse-carrier, the fuse-cafriers shall

Diameter (d)%0f fuse carrier
Torque Axial pulling force
Nm N
Up to and including 16 mm 0,4 25
Over 16 mm, up to and including 25 mm 0,6 S0

S4937
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No visible damage or loosening of parts shall be observed. The minimum gauge no. 2 or no. 5, according
to Table A.1 shall be prevented from falling out of the fuse-carrier in the most unfavourable position.

The minimum gauge no. 2 or no. 5 shall then be inserted into the fuse terminal block and the contact
resistance be measured according to 8.4.4 (see Figure 1).

The mean value of the contact resistance shall not exceed 10 mQ. The value of an individual
measurement shall not exceed 15 mQ.

8.3.5 Mechanical strength of the connection between the terminal block base and the fuse-carrier

8.3.5DV D2 Deletion:

Subclause 8.3.5 does not apply.

8.3.5.1 Torque test on screw-type fuse-carriers

The fuse-¢arrier equipped with the maximum gauge no. 1 or no. 4, in aceordance with Table A.1, shall be
screwed i five times into the terminal block base by applying the respective torque specified in Table 1.

The fuse-¢arrier shall be securely kept in the terminal block base during and after the test, and ghall show
no changgs impairing its normal use.

8.3.5.2 Rull-out test on screw-type and bayonet-type fuse-carriers

The fuse-carrier equipped with the maximum gauge no. 1 or no. 4, according to Table A.1| shall be
inserted in the terminal block base.

Screw-type fuse-carriers shall be tightened-with a torque of two-thirds of the value specified in Table 1.
The fuse-¢arrier shall then be subjected to an axial pulling force as specified in Table 1 for 1 min.

The fuse-g¢arrier shall be securély kept in the terminal block base during and after the test, and shall show
no changgs impairing its formal use.

8.3.5.3 Actuating-forces on plug-on type or hinged-type fuse-carriers

The fuse-g¢artier;"together with the maximum gauge no. 1 or no. 4 according to Table A.1, shall bg¢ inserted
in and withdrawn from or slewed out of the terminal block base.

The actuating forces shall be measured with appropriate measuring means. This test shall be conducted
10 times.

The value of each individual measurement shall be within the limit values as stated by the manufacturer.

The fuse-carrier shall be securely kept in the terminal block base during and after the test, and shall show
no change impairing its normal use.

8.3.6DV D2 Addition:

8.3.6DV.1 Tab pull test
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Subclause 8.3.3.6DV.1 of Annex DVA, Item A applies.

8.3.7DV D2 Addition:
8.3.7DV.1 Solid wire tightening test

Subclause 8.3.3.6DV.2 of Annex DVA, Item A applies.

8.4 Verffication of electrical characteristics
8.4.1 General
The verification of electrical characteristics includes the following:

— dielectric test (8.4.3);
— contact resistance (8.4.4);
—{emperature-rise test of the clamping units (8.4.5);

— ageing test for screwless-type fuse terminal blocks (8:4.7).
814.1DV D2 Modification by adding the following dashed items to the list:

— verification of clearances and creepage distances (8.4.2DV)

— temperature-rise for screw-less and insulation displacement terminal blocks
(8.4.8DV)

— ageing test for insulation displacement terminal blocks (8.4.9DV)

8.4.2 Vogid

814.2DV D2 Madification by adding the title “Verification of clearances and creepage
adistances*and replacing this subclause with the following:

jubclause 8.4.2 of Annex DVA, Item A applies.

8.4.3 Dielectric test
8.4.3DV D2 Modification by replacing with the following:

Subclause 8.4.3 of Annex DVA, Item A applies.
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8.4.3.1 General

a) If the manufacturer has declared a value for the rated impulse voltage Uiy, the impulse
withstand voltage test shall be made in accordance with 8.3.3.4.1, item 2), of IEC 60947-1, except
item 2) c) which does not apply.

b) According to the rated insulation voltage, the power-frequency withstand test shall be made in
accordance with 8.3.3.4.1, item 3), of IEC 60947-1.

The value of the test voltage shall be as stated in table 12A of IEC 60947-1 (see 8.3.3.4.1, item 3)
b) i), of IEC 60947-1).

8.43.2 1

8.4.3.21

Each test

est arrangement and application of the test voltage
General

shall be carried out on five adjacent fuse terminal blocks wired with.conductors of

cross-secfion and installed on a metal support under the following conditions;

-t

un
8.4.3.2.2

Gauge no
size of the

Successiv

ne conductor ends shall be stripped to a length specified by the manufacturer;

in case the manufacturer has stated the possibility of using different metal supports,

avourable support shall be used.
Test A

3 or no. 6, according to Table A.1, shall be properly inserted as in normal use depend
fuse terminal block. Indicators, if any, shall be removed or disconnected during this teg

ely, the impulse withstand test voltage in accordance with the rated impulse withstan

Uimp at th¢ considered fuse-carrier and the"power-frequency withstand test voltage correspond

rated insu
terminal b

8.4.3.2.3

Gauge no
size of the

Successiv

fuse terminal block.

ely,. the impulse withstand test voltage in accordance with the rated impulse withstan

the rated

the most

ng on the
t.

d voltage
ng to the

lation voltage of the fuse-carrier shall be applied between the contact elements of ¢ach fuse
ock.

Test B

1 or no. 4, according to Table A.1, shall be properly inserted as in normal use depending on the

d voltage

Uimp at the

terminal block base and the power-frequency withstand test voltage corresponding to

the rated

insulation

voltage ot the terminal blocK base shall be applied between

— the live parts of adjacent fuse terminal blocks of the same type and size;

— the live parts of different polarity;

—the live parts connected together and the support.

8.4.3.3 Form and number of impulses

The 1,2/50 ps impulse voltage shall be applied three times with intervals of at least 1 s between the

individual

pulses for each polarity.
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NOTE The output impedance of the pulse generator should not exceed 500 Q. For the description of the test equipment, see IEC
61180-1 and IEC 61180-2. During these tests there should be no flashover or disruptive discharge. Corona effects or similar
phenomena that do not lead to a voltage breakdown are disregarded.

8.4.4 Contactresistance
8.4.4DV D2 Deletion:

Subclause 8.4.4 does not apply.

8.4.4.1 (General requirements for measurement

The meagurements may be carried out in direct or alternating current. In the case of, altérnating current
measurerents, the frequency shall not exceed 1 kHz. In case of doubt, the direct gurrent measurements
shall govern.

The accufacy of the measuring apparatus shall be within £3 %

The contact resistance shall be measured after the fuse terminal block has been equipped with lgauge no.
2 or no. 5| according to Table A.1.

In the cage of fuse terminal blocks with screw-type fuse-carriers, the carrier shall be installed ag in normal
use with & torque equal to two-thirds of the value specified:in Table 1.

Fuse ternpinal blocks with plug-on type or hinged-typefuse-carriers shall be installed as in normal use and
tested in this condition.

8.4.4.2 Measuring cycle and measurement performance
8.4.4.2.1| General

The contgct resistance is normally‘calculated from the voltage drop measured according to Figure 1.



https://ulnorm.com/api/?name=UL 60947-7-3 2021.pdf

32

NMX-J-538/7-3-ANCE ¢ CAN/CSA-C22.2 No. 60947-7-
3:17 ¢ UL 60947-7-3 APRIL 21, 2021

Measuring point

of voltage drop m m

O e — O
O e — O
OA+=——=+0
O b —— O

™ ,m
/
Gauge S __5'

e I
no. 2 or no. 5 Vi

Measuring point / t v U

of voltage drop

54938

Figure 1

Test arrangement for the verification of the contact resistance
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Figure 1DV D2 Modify Figure 1 by replacing it with Figure 1DV:

Measuring point

of voltage drop m

< 10[ mm
I
'*T/ Y

O Ho
O+ HO

@
Tt
T

no. 2 or no. 5

10 mm

<

Measuring point / T u

of voltage drop

$S4939

Figure 1DV

Test arrangement for, the verification of the contact resistance

The complete measurement. consists-of five measuring cycles which shall be carried out succesgively.

The measgurement shall be made under the following conditions:

a)| test voltageathe” open-circuit voltage of the current source shall not exceed 60 V dfc. or a.c.
(ppak value);but shall be at least 10 V;

b)|test current: 0,1 A;

—

c)|the.measurement shall be made within 1 min following the application of the test currer

d) the measurement shall be carried out so that unusual pressure on the contacts being tested and
a displacement of the test conductors are avoided.

8.4.4.2.2 Measuring cycle with direct current
One measuring cycle comprises the following:

a) insertion of the gauge in the fuse terminal block;
b) measurement with current flowing in one direction;

¢) measurement with current flowing in the opposite direction;
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d) removal of the gauge from the fuse terminal block.
8.4.4.2.3 Measuring cycle with alternating current
One measuring cycle comprises the following:

a) insertion of the gauge in the fuse terminal block;

b) measurement;

C) remaoval of the gauge from the fuse terminal block

8.4.4.3 Acceptance criteria

The contat resistance shall not exceed the values according to 7.2.2.2.
8.4.5 Temperature rise of clamping units

Five fuse fterminal blocks shall be installed side by side on a support according to Figure 1 as jin normal
use, together with the required accessories and the minimum gauge no: 2 or no. 5 inserted acgording to
Table A.1.
Conductors and test currents shall be in accordance with 8.5,2.4.
The condiictors shall be tightened with the torque as specified in table 4 of IEC 60947-1, in adcordance
with the rgspective table C.1 of IEC 60947-7-1 for screw-type clamping units with a diameter of tireads up
to and including 2,8 mm, or with a higher torque as Stated by the manufacturer.
The test $hall be carried out with single-phase a.c. current and continued until constant temperature
values arg reached. The temperature-rise. limit values according to 7.2.3.3 at the conductor clamping units

of the cenfral fuse terminal block shall nét be exceeded.

8.4.5DV.1 D2 Modification-by replacing the first paragraph with the following:

ree fuse terminal)blocks shall be installed side by side on a support according to Figure
V as in normal_use, together with the required accessories and the minimum gafige no. 2
no. 5 inserted according to Table A.1. A dummy fuse-link made of copper alloy, plated or
-plated;.is permissible.

T
1
o
u

A variation of less than 1 K between any two out of three consecutive measurements made
at an interval of 5 min is considered as steady temperature.

8.4.6 Void

8.4.7 Ageing test for screwless-type fuse terminal blocks

The test is made simultaneously on five adjacent fuse terminal blocks equipped with gauges no. 2 or no. 5
according to Table A.1, connected in series by conductors as specified in 8.5.2.4, as shown in Figure 1.
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For fuse terminal blocks intended for use under “normal service conditions” (maximum 40 °C according to
6.1.1 of IEC 60947-1), PVC insulated conductors shall be used.

For fuse terminal blocks for which the manufacturer has specified “maximum service conditions above
40 °C” (see 6.1.1, note 1 of IEC 60947-1), heat-resistant insulated or non-insulated conductors shall be

used.

The minimum length of the conductor bridges shall be 300 mm.

The fuse terminal blocks are placed in a heating cabinet, which is initially kept at a temperature of

(20%2)°

The whol
has been

The fuse

The temp
the tempe

The temp
During th

The fuse
being allg
the voltag

NOTE As alguide, a value for the heating and cooling-rate of the heating cabinet of approximately 1,5 °C/min may b

basis.

C-and-thermrsubmittedtotheverificatiomof thecontactresistancetest:

b test arrangement, including the conductors, shall not be moved until the contact.resig
completed.

erminal blocks are submitted to 192 temperature cycles as follows.

erature in the heating cabinet is increased to 40 °C according 10,8:3.3.3.1 of IEC 609
rature value declared by the manufacturer for "maximum service,conditions".

erature is maintained within 5 °C of this value for approximately 10 min.
s test period the current according to 8.5.2.4 is applied.

terminal blocks are then cooled down to a temperature of approximately 30 °C, forc
wed; they are kept at this temperature for@pproximately 10 min and, if necessary for
e drop, it is allowed to cool down furtherito“a temperature of (20 + 5) °C.

The con

temperatlire cycles and after the’ 192 temperature cycles have been completed, each
temperatlire of (20 £ 5) °C.

In no caseg the contact resistance shall exceed 15 mQ or 1,5 times the value measured after the

whichev

If one of fhe fuse.terminal blocks does not withstand the test, the test is repeated on a second
terminal Bloeks; all of which shall then comply with the repeated test.

act resistance on each-‘terminal is also determined according to 8.4.4 after es

is less.

tance test

47-1 or to

bd cooling
measuring

b taken as a

ch of 24
lime at a

4™ cycle,

et of fuse

After this test, a visual inspection shall show no changes impairing further use such as cracks,
deformations or the like.

Furthermore, the pull-out test according to 8.3.3.3 shall be carried out.

8

F

.4.7DV D2 Modification by adding the following:

or Canada and the USA, Subclause 8.4.7DV.1 of Annex DVA, Item A applies.
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8.4.8DV D2 Addition:
8.4.8DV.1 Temperature-rise for screwless and insulation displacement terminal blocks

Subclause 8.4.7DV.2.2 of Annex DVA, Item A applies.

8.4.9DV D2 Addition:

8.4.9DV.1 Ageing test for insulation displacement terminal blocks

Subclause 8.4.7DV.4 of Annex DVA, Item A applies.

8.5 Verification of thermal characteristics
8.5.1 Ggeneral
Verificatioh of thermal characteristics includes the following:

— rpted value of the power dissipation (8.5.2);
— durability (8.5.3);

— rleedle-flame test (8.5.4).
8.56.1DV D2 Modification by adding the following dashed item to the list:

— thermoplastic insulation.stress relief test (8.5.5DV).

8.5.2 Rated power dissipation
8.56.2DV D2 Modification by adding the following:

For Canada and the United States, subclause 8.5.2 does not apply.

8.5.2.1 Testarrangements

Two different test arrangements (separate arrangement and compound arrangement) shall be used for
ascertaining the rated power dissipation of fuse terminal blocks.

8.5.2.2 Test arrangement for the overload and short-circuit protection
8.5.2.2.1 Separate arrangement

A fuse terminal block, equipped with a dummy fuse-link of the power dissipation value of P, according to
Table 2, acting as central terminal with four feed-through terminal blocks of the same type of construction
and size, and with the necessary accessories (cover plate, end-holder, etc.), shall be mounted on a
support and connected in series with conductor loops according to 8.5.2.4.
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I )

Dummy fuse-link

Temperature measurement

Feed—through

T NP N

Figure 2

$S4940

Test arrangement for separate arrangement

8.5.2.2.2| Compound arrangement

terminal block
O O 9 O @]
] o——0
- A
_J Fuse terminaliblqck
o lolollo]o OHEE=THo

Five fuse| terminal blocks shall be installed on a support as in normal use together with the hecessary

accessories.

The wiring shall be made as.shown in Figure 3 so that the power dissipation of the central fuse terminal
block agqinst the external fuse terminal blocks can be set independently from another by separate current

sources.

The fuse ferminal-blocks shall be equipped with dummy fuse-links of the maximum power dissipation Py,

and Py, in accordance with Table 2.
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Dummy fuse—link of power
dissipation value Py,

Temperature
measurement

b4

O—Héﬂ—l—()

?

T
M’JL
5] &

?
T
o

Dummy fuse—link of power
dissipation value Py,

(

e

S4941
Figure 3

Test arrangement for compound arrangement

8.5.2.3 Test arrangement for exclusive short-circuit protection

8.5.2.3.1 | Separate arrangement

Test arrarjgement according to 8.572.2, Figure 2, equipped with dummy fuse-link of power d

value P,.

8.5.2.3.2 | Compound.arrangement

issipation

ecessary

Five fuse [terminal™blocks shall be installed on a support as in normal use together with the 1
accessorigs.
The erln‘_ Oha” bc Illadc do Ohu\l\lll ;II F;HUIC 4 II'\\” fIVU quC tGIIII;IIG: b:uulr\a Oha” bc cqulppcd VV;

fuse-links of power dissipation value P, according to Table 2.

h dummy
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Temperature
measurement

h 3

-
\\iﬁ R
—

-

e

T+ 5 |3

Dummy fuse—link of power
dissipation value Py,

N NG AN

S4942

Figure 4

Test arrangement for compound arrangement of short-circuit protection

8.5.2.4 Wiring and test currents

Conductdrs shall be connected to théelfuse terminal blocks or adjacent feed-through terminal|blocks as
follows:

a)|length: 1 m;
b)|cross-section aof a solid copper conductor:
— 1 mm? for fuse terminal blocks designed up to and including 6,3 A, test current 6,3 A;

=-1,5 mm? for fuse terminal blocks designed over 6,3 A up to and including f10 A, test
current 10 A;

— 2,5 mm? for fuse terminal blocks designed over 10 A up to and including 16 A; test current
16 A;

c) insulation: black.

The conductors shall be tightened with the torque as specified in table 4 of IEC 60947-1, in accordance
with the respective table C.1 of IEC 60947-7-1 for screw-type clamping units with a diameter of threads up
to and including 2,8 mm, or with a higher torque as stated by the manufacturer.

A thermocouple or another measuring method which has no essential influence on the temperature shall
be applied for measuring the temperature of the part being tested.


https://ulnorm.com/api/?name=UL 60947-7-3 2021.pdf

40

NMX-J-538/7-3-ANCE ¢ CAN/CSA-C22.2 No. 60947-7-
3:17 ¢ UL 60947-7-3

APRIL 21, 2021

8.5.2.5 Dummy fuse-link for cartridge fuse-links

A dummy fuse-link is a test cartridge fuse-link with a defined resistance according to Table 2 and
dimensions within the tolerances for cartridge fuse-links.

End cap material: brass, nickel plated; minimum thickness of nickel plating 2 um.

Table 2
Dummy fuse-links
Sizg Maximum power dissipation values and associated resistance values Cu‘rentc
Overload Nominal load
Py, ® R;¢ Py," R,
mnj w mQ w mQ A
1,6 256 0,7 112 25
1,6 40 0,7 18 6.3
5x20
2,5 63 1,0 25 6,3
4,0 101 1,3 33 6.3
1,6 1600 0,5 500 ,0
6,3 x B2 2,5 400 0,6 96 25
4,0 40 2,0 20 10,0
2 If other vdlues are required, the values from the basic series R10 of ISQ.3 should be selected.
® For nomiral conditions derived from the rated current of the fuse-lifk muiltiplied with the voltage drop.
¢ Values 10|A up to 16 A for cartridge fuse-links 5 mm x 20 mm are'dnder consideration.
4 Tolerance| 10 %.

8.5.2.6 Temperature measuring point

The tempgrature shall be measured by approximation at the hottest point of the insulating part df the fuse
terminal block (Ts,) and the surface of the actuating element of the fuse-carrier (Tg4). In case|of doubt,
said point$ shall be determined by.a preliminary test.

8.5.2.7 Test procedure

The dummy fuse-links-provided. for the test (separate arrangement and compound arrangement) shall be
selected flom Table)2 and inserted into the fuse terminal block.

The currents_for the fuse terminal blocks being tested shall be so adjusted that the given maximym power

dissipation values Py, and/or P,,, according to Table 2, are reached in conformity with the test
arrangement of 8.5.2.2 and 8.5.2.3. The rated values shall remain constant during the whole testing

duration.

The test shall be continued until the temperature balance is reached.

The temperature balance is reached when three successive readings, which shall be made at an interval
of at least 5 min, do not show any further temperature rise. The measured results, determined at ambient
temperature, shall be rectified to a reference temperature of 23 ° C by means of a derating curve
corresponding to the example shown in annex B.
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8.5.2.8 Acceptance criteria
The temperature values measured shall not exceed the two values specified in 7.2.3.1.
8.5.3 Durability

Fuse terminal blocks shall be resistant to heat and mechanical stresses which are liable to occur in normal
use. Moreover, the requirements of 8.5.2 shall be taken into consideration.

Compliance with these requirements is checked by the following test.

The fuse [terminal block shall be subjected to the test for separate arrangement according(to, 8{5.2.2.1 or
8.5.2.3.1 as applicable. The rated current related to the corresponding dummy fuseslink actording to
Table 2 shall be passed through the test arrangement (see examples below). The test'shall be ¢arried out
continuoysly over a period of 168 h.

EXAMPLE 1 For an overload and short-circuit protection P, declared 2,5 W, 5 mm x 20 mm fuse4link: use a dummy fusg-link with 6,3
A and a power dissipation of 2,5 W.

EXAMPLE 2 For an exclusively short-circuit protection Py declared 2,5 W, 5 mm x 20.mm*fuse-link: use a dummy fuseflink with 6,3
A and a power dissipation of 1 W.

After the fest, the fuse terminal block shall show no changes<dmpairing its function as in normaj use. The
following fequirements shall be met:

— (lielectric test according to 8.4.3;

— contact resistance test according to 8.4.4; the mean value shall not exceed 10 mQ and the value
offan individual measurement shall not exceed 15 mQ;

— compatibility test between fuse terminal block and fuse-link according to 8.3.4.
815.3DV D2 Modificationby-adding the following:

For Canada and the.United States, subclause 8.5.3 does not apply.

8.5.4 Needle flame test

The test is carried out according to IEC 60695-2-2 successively in the area of the fuse-link of three fuse.
terminal Blocks”

The test room shall be substantially draught-free with dimensions sufficient to ensure an adequate supply
of air.

Before the test, the fuse terminal blocks are stored for 24 h in an atmosphere having a temperature
between 15 °C and 35 °C and a relative humidity between 45 % and 75 %.

After this preconditioning, the fuse terminal block is mounted on its appropriate support and fixed with
suitable means so that one lateral insulation wall lies parallel to the layer placed below it (see Figure 5).

Conductors are not connected.
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The layer placed below, which consists of an approximately 10 mm thick pinewood board covered with a
single layer of tissue paper (grammage between 12 g/m? to 30 g/m? according to 6.86 of ISO 4046), is
positioned at a distance of (200 + 5) mm below the fuse terminal block.

The test flame, adjusted in accordance with figure 1a) of IEC 60695-2-2, is guided under an angle of 45° to

the lateral

insulation wall.

The tip of the flame shall make contact with the insulation wall in the area of the fuse-link (see Figure 6).

The flame is applied for 10 s. For insulation walls <1 mm and/or an area <100 mm?, the flame is applied for

5s.
After the flame is removed, the duration of burning in the case of ignition is measured.
Duration ¢f burning denotes the time interval from the moment the flame is removed until flames or
glowing of the fuse terminal block have extinguished.
The fuse ferminal blocks are considered to have passed the test if the duration of burning is <30[s in case
of ignition
Moreover,| the tissue paper on the pinewood board shall not ignite if burning or glowing particles fall from
the fuse tgrminal block.
Support of the termingl block
Fuse terminal block
o//
Y 7.4 ) ‘\
_ : \ Fixing means
Lateral insulation wall g
Tissue paper
*—_|
Finewood board
S4656A

Figure 5

Test arrangement for the needle flame test
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—\_/\/—/_\/‘\_’v;

{ .
) E j ) Fixing means
i k /

450 Lateral insulation wall N the area
of the fuse—link

J4657A

Figure 6

Ppint of test flame contact (view from the layer placed below the fuse terminal blogk)

815.4DV D2 Modification by adding\the following:

For Canada and the United States, subclause 8.5.4 does not apply.

(o]

5.5DV D2 Addition:
815.5DV.1 Thermoplastic insulation stress relief test

Subclause 8.7DV of Annex DVA, Item A applies.

8.6 Verification of EMC characteristics

Subclause 8.6 of IEC 60947-7-1 applies.
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Annex A
(normative)

Gauges

|
D02

|

|

|
D1

R0O,3 B

[~ —
] i
S4943
Figure A.1
Outline of the gauges
. . . Table A1 . .
Dimensions and materials for gauges for fuse-links according to IEC 60127-2
Type of L D1 D2 B Weight Material| of part
cartridge approx.
fuse-link || Cau9®{<Size
mm mm mm mm mm g Cc T
1 Max. 20,54 0_0’04 5,3 +0’010 4,2 + 0,1 5 +0’10 - Stepl®
VI, TO46 594 50501 7701 584 75 Brass®
5x20 3 - 20,54 %4 04 5,3 *0.01) 42 6,2 %01, - Brassend | Glass or
caps® ceramic
tube
Max. | 32,64%0, | 645 | 550, 601, - Steel
Min. | 30,96 0% | 6,24%, 5,5+0,1 601, 6 Brass®
2
6.3x3 6 - 32,64 %04 6,45 1001, 55 8,3 %01, - Brass end | Glass or
caps® ceramic
tube
NOTE All test gauges are without a melting element.
@ Hardened.
b Copper content from 58 % to 70 %.

NOTE This table is taken from IEC 60127-6.
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The gauges or their parts made from brass shall be coated with a nickel layer of 8 ym and a gold layer of
4.5 um.

The end of the gauges shall have no holes.

The gauges shall have a homogenous composition, except for gauges no. 3 and no. 6
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Annex B
(informative)

Power dissipation values P, and P,
B.1 Ascertainment of the rated power dissipation values P, and Py, of fuse terminal blocks

The ascertainment of the rated power-dissipation for the exclusive short-circuit protection of Pk takes into
consideration the fact that fuse terminal blocks in circuits where no overload is liable to occur are loaded
only with the maximum power dissipation of the cartridge fuse-link under nominal conditions of P,.

The assighment of a rated power dissipation of the fuse terminal block in the event of short cirquit P to
the maximum power dissipation value Py, of the cartridge fuse-links is necessary because| only the
maximum|sustained power dissipation value of Py is defined in IEC 60127-2 for cartridge fuse-links under
overload gonditions.

B.2 Desjgn of the derating curves

The surface temperatures Tgqy and Tg, of the sample, determined during-the test, and thg ambient
temperature T, during the test are taken as a basis for the design of the derating curve.

An auxiliary line is plotted in parallel to the X-axis of a coordinate~system at the level of the fnaximum
power disgipation (Py4) of the dummy fuse-link.

Also in the case of the test for the exclusive short-circuit\protection, an auxiliary line (Py,4) is [plotted in
parallel to|the X-axis for the correlated P,,-value accordingyto Table 2 instead of an auxiliary line (Py,).

The ambignt temperature T, the reference temperature of 23 °C, the maximum surface temperaru‘ure of the
accessible parts of 85 °C according to 7.2.3.1 and the RTI value of the insulating material are mparked on
the X-axis

During thg test according to 8.5.2 the temperature rise ATgq = Tg1 — Ta is measured, with Tgy = maximum
measured|temperature at the accessibleparts, measured at an arbitrarily selected ambient tempgrature T,
(example |n the drawings T, = 22 °C):

The maximum permissible ambient temperature T,, at which the maximum permissible temperafure of the
accessiblg parts (85 °C) will)not be exceeded, if the fuse terminal block is operated with the full power
defined by the used dummy, is now calculated by subtraction of the measured ATg, value [from that
maximum|permissible:temperature of the accessible parts (85 °C):

T,=85°C— ATg=85°C— (T~ T)

A vertical timethrough—7 cutstheauxitiary time Py at that poimt- X+, frommwhichastraight fime s drawn to
the 85 °C point on the X-axis. The area below this line defines the operating conditions at which the
maximum permissible temperature of the accessible parts (85 °C) will not be exceeded.

It is proceeded by analogy with the ascertained maximum surface temperature of the insulating material
(Ts2).

The maximum permissible ambient temperature

is obtained from the measured maximum surface temperature Tg, of the insulating material, the RTI value
dependent on the insulating material and the ambient temperature T,. A straight line between the RTI
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value on the X-axis and T, on the auxiliary line (cutting point X2) defines the operating conditions below
which the maximum permissible temperature of the insulating material will not be exceeded.

B.3 Evaluation

The area below the bold-type limit lines in the examples defines the area in which are found the
acceptable values of the maximum sustained dissipation (according to IEC 60127-1) of the cartridge fuse-
link installed in the fuse terminal block.

The test, that correctly defines limit lines, uses a maximum power dissipation of a dummy fuse-link, which
leads to surface temperatures as close as possible to RTI value for Tg, and to 85 °C for Tg,. Several tests
may be ngcessary to find the dummy fuse-link defined in Table 2.

If one of {he limit lines intersects the auxiliary line (Py4) beyond 23 °C (reference temperature),|the test is
then repeated with a dummy fuse-link of the next smaller value of the maximum powerdissipation.

If the intgrsections of the limit lines with the reference temperature of 23 °C li¢,\however, far above the
auxiliary Jine (Py4), it may be checked, where applicable, whether the fuse\'terminal block meets the
requirements of a dummy fuse-link with the next higher value of the maximum'power dissipation,
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B.4 Examples

B.4.1 Example 1 - Field of application: exclusive short-circuit protection (P)

B.4.1.1 Separate arrangement
Dummy fuse-link of ™\ N
power dissipation Temperature
value Py measurement
H
\”J/
T P\“ = 4,0W T'I =85 'C_AT$'|
Py, = 1,3W =85°C = (Ts1 = Fa)
RTI = 110°C =39°C
Tpo = 22°C
/ 1 \_/ \_/ Tsy = 68°C Ty =RTI - ATsy
TSZ = 105°C =RT/—(7'52—TA)
Py = 42W =2/\C
=
Q ] X2 X1
<

L

‘5 .

§ (Auxiliary line P,1)

2

b}

H
o
a
2,01
1,51
1,01
ATsy
0,51 /<
i/ ATs A\l
O e e e,
0 10 2023 | 30 40 50 60 70 80 90 100 110 120
To=27 T1=39 RTI

Key Ta =22 Ambient air temperature 7 °C

Pyy  Maxirfiwm “power dissipation of the cartridge fuse-link under overload conditions

Py, Maximum power dissipation of the cartridge fuse-link under rated conditions

RTI « ‘Relative temperature index

Ta Ambient temperature

T'sy/ =Ta + ATs (measured temperature at the accessible insulation material surface)

AT M. at s . + bl bl . lat. 4 +ak £

Afs d—termpereture—rise—at—th tsuletion—meterial—surfe

Tsp =Ta+ ATgy (measured temperature at the hottest point of the insulation material surface)

ATsy; Measured temperature rise at the hottest point of the insulation material surface

Py Excessive short—circuit protection (see 4.2.2)

Ty Maximum permissible ambient temperature, at which the maximum permissible temperature of the
accessible parts (85°C) will not be exceeded if the fuse terminal block is operated with the full power as
defined by the used dummy

Ty Maximum permissible ambient temperature, at which the maximum permissible temperature of the
insulation material (RTI) will not be exceeded if the fuse terminal block is operated with the full power as

sasas defined by the used dummy

Figure B.1

Derating curve in the case of exclusive short-circuit protection for a separate arrangement
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