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Foreword

The text of the International Standard [EC 664-1:1992, prepared by SC 28A, Insulation
coordination for low-voltage equipment, of IEC TC 28, Insulation coordination, together
with common modifications prepared by the Technical Committee CENELEC TC 28A,
Insulation coordination for low-voitage equipment, was submitted to the formal vote and
was approved by CENELEC as HD 625.1 S1 on 1996-03-05.

The following dates were fixed:

- latest date by which the existence of the HD _
has to be announced at national level - (doa) 1996-09-01

— latest date by which the HD has to be implemented
at national level by publication of a harmonized
national standard or by endorsement (dop) 1997-03-01

- latest date by which the national standards conflicting _
with the HD have to be withdrawn ' (dow) 1997-03-01

For products which have complied with the relevant national standard before 1997-03-01,
as shown by the manufacturer or by a certification body, this previous standard may
continue to apply for production until 2002-03-01.

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

Annexes designated "informative™ are given fér information only.

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

The text of the International Standard IEC 664-1:1992 was approved by CENELEC as a
Harmonization Document with agreed common modifications as given below.

1.3.10

2.2

2.2.21

2.2.211

'COMMON MODIFICATIONS

Overvoltage category
A numeral defining an impulse withstand level.
No change in the note.

Voltages and voltage ratings
Second alinea:

‘Instead of "an overvoltage category according ..."

Read "an impulse withstand category (overvoltage category) ..."

Impulse withstand categories (overvoltage categories)

Impulse withstand,categories are means)to distinguish different degrees of availability
of equipment with regard to required expectations on continuity of service and on an
acceptable risk of failure. By selection: of impulseiwithstand levels of equipment, insu-
lation coordination can be achieved in the whole instailation, reducing the nsk of fail-
ure to an acceptable level providing a basis for overvoltage control.

A higher characteristic.numeral of animpulse withstand category indicates a higher
specific impulse withstand of the equipment and offers a wider choice of methods for
overvoltage control.

The concept of imbulse withstand categories is used for equipment energised directly
from the mains. The application of impulse withstand categories is based on the re-
quirement with regard to additional protection against overvoltages as specified in [EC
364-4-443.

NOTE: Overvoltages of atmospheric origin are not significantly physically attenuated down-
stream in most installations. Investigations have shown that the concept of a probablhstlc ap-
proach has proven reasonable and useful.

Equipment energised diréctly from the low-voltage mains

Specification of a specific impulse withstand category (oVervoItage category) shall be
based on the following general explanation:

- Equipment of impulse withstand category | is equipment which is intended to be
connected to the fixed electrical installations of buildings. Protective means are
taken outside the equipment - either in the fixed installation or between the fixed in-
stallation and the equipment - to limit transient overvoltages to the specific level.

- Equipment of impulse withstand category Il is equipment to be connected to the
fixed electrical installations of buildings.

NOTE: Examples of such equipment are household appliances, portable tools and similar
loads.
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- Equipment of impulse withstand category Il is equipment which is part of the fixed
electrical installations and other equipment where a higher degree of availability is
expected.

NOTE: Examples of such equipment are distribution boards, circuit breakers, wiring systems
(IEV 826-06-01, including cables, bus-bars, junction boxes, switches, socket-outlets) in the
fixed installation, and equipment for industrial use and some other equipment, e.g. stationary
motors with permanent connection to the fixed instailation.

- Equipment of impulse withstand category IV is for use at or in the proximity of the

origin of the electrical installations of buildings upstream of the main distribution

board.

NOTE: Examples of such equipment are electricity meters, primary overcurrent protection
devices and ripple control units.

2.2.2 Table |

Table 1< Rated impulse voltage of equipment

Nominal voltage of the installa- Required impulse withstand voltage (kV) for
tion * (V)
Three-phase | Single-phase | Equipmentat:|; <Equipment | Equipment to Specially pro-
systems systems with. | .the origin.of .| .which.is part> | be connected | tected equip-
middie point | the installation | --of the fixed to the fixed ment
installation installation -
(impulse with- | (impulse with- | (impulse with- | (impulse with-
stand category | stand category | stand category | stand category
V) ) 1)) )
120- 240 4 2,5 1,5 0,8
230/400 6 4 2,5 1,5
277/480 ,
400/690 8 6 4 2,5
1000 Values subject to systems engineers or for lack of information, the va-
lues of the above line can be chosen a
* According to IEC 38
Category | is addressed to particular equipment engineering,
category Il is addressed to product committees for equipment for connection to the mains,
category lll is addressed to product committees of installation material and some special product commit-
tees,
bategory IV is addressed to supply authorities and systems engineers (see also introduction).

Annex B

4.1.2

Paragraph above the iast one - Read:

"Partial discharge tests shall be specified unless it can be shown that PD are not likely
to appear (the peak value of the voltage is below 500 V) or that insulation, for exam-
ple ceramics, has an adequate life in the presence of partial discharges.

Delete



Annex ZA (normative)

Page 5

HD 625.1 S1:1996

Normative references to international publications

with their corresponding European publications

This Harmonisation document incorporates by dated or undated reference, provisions from
other publications. These normative references are cited at the appropriate places in the
text and the publications are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these publications apply to this Harmonisation
document only when incorporated in it by amendment or revision. For undated references
the latest edition of the publication referred to applies (including amendments).

NOTE: When an international publication has been modified by common modifications, indicated by (mod),
the relevant EN/HD applies.

Publication

Year

Title

IEC 38 {(mod) 1983

IEC 50(151)

IEC 50(604)

IEC 60-1

IEC 68-1

IEC 68-2-2

IEC 68-2-3
IEC 68-2-14
IEC 85

IEC 99-1

1978

1987

1989

1988

1974

1969

1984

1984

1991

IEC standard voltages™

International Electrotechnical
Vocabulary (IEV)

Chapter 151: Electrical and magnetic
devices

Chapter 604: Generation; transmission and
distribution ‘of electricity - Operation

High-voltage test/ techniques
Rart -1:-General definitions-and.test
requirements

Environmental testing
Part 1: General and guidance

Part 2: Tests - Test B: Dry heat

Part 2: Tests - Test Ca: Damp heat, steady
state

Part 2: Tests - Test N: Change of
temperature

Thermal evaluation and classification of
electrical insulation

Surge arresters
Part 1: Non-linear resistor type gapped
surge arresters for a.c. systems

EN/HD

HD.472 S1

HD 588.1 S1

EN 60068-12

EN 60068-2-2%

HD 323.2.3 S2¢
HD 323.2.14 S2%
HD 566 S1

EN 60099-1

1) The title of HD 472 S1 is: Nominal voitages for low voltage public electricity supply systems.
2) EN 60068-1 includes the corrigendum October 1988 and A1:1992 to IEC 68-1.

3) EN 60068-2-2 includes supplement A:1976 to IEC 68-2-2.
" 4) HD 323.2.3 S2 includes A1:1984 to IEC 68-2-3.

5) HD 323.2.14 S2 includes A1:1986 to IEC 68-2-14.

Year

1989

1991

1994

1993

1987

1987

1990

1994
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Publication Year Title : ' EN/HD - Year

IEC 112 1979 Method for determining the comparative HD 214 S2 1980
and the proof tracking indices of solid .
insulating materials under moist conditions

IEC 216 series Guide for the determination of thermal HD 611 series
endurance properties of electrical insulating EN 60216-3-2 1995
materials -

IEC 243-1 1988 Methods of test for electric strength of HD 559.1 S1 1991

{mod) solid insulating materials ’

Part 1: Tests at power frequencies

IEC 335-1 1991 Safety of household and similar electrical EN 60335-1 1994
(mod) appliances
Part 1: General requirements

I[EC 364-4-41 1982% Electrical installations of buildings - =
Part 4: Protection for safety
Chapter 41: Protection against electric
shock

IEC 364-4-442 1992, Chapter 44: Protection againstjovervoltages 1 /- -
Section 442: Protection of low-voltage
installations against faults between
high-voltage systems and earth

IEC 364-4-443 1990 Section 443: Protection against ) - -
overvoltages of athmospheric origin or ‘
dueto switching

IEC 364-5-537 1981 Part 5: Selection and erection of electrical HD 384.5.537 S1 1987
{mod) equipment ’

Chapter 53: Switchgear and controlgear-

Section 537: Devices for isolation and

switching ‘
- A1 1989 - -
IEC 529 1989 Degrees of protection provided by EN 60529 1991
enclosures (IP Code) + corr. May 1993
IEC 536 1976 Classification of electrical and electronic HD 366 St 1977
equipment with regard to protection against
electric shock
IEC 669-1 1981 Switches for household and similar fixed EN 60669-1 1995
(mod) electrical installations
Part 1: General g'equirements
- IEC 730-1 1986 Automatic electrical controls for household EN 60730-1 19917
{mod) and similar use + corr. November 1993

Part 1: General requirements

6) IEC 364-4-41:1992 is harmonized as HD 384.4.41 S2.

7) IEC 730-1:1993is harmonized as EN 60730-1:1995. EN 60730-1 11991 remains valid until all part 2's which
are used in conjunction with it have been withdrawn.
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IEC Guide 104.1984

Title

Guide to the drafting of safety standards,
and the role of Committees with safety
pilot functions and safety group functions
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EN/HD Year
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATION COORDINATION FOR EQUIPMENT
' WITHIN LOW-VOLTAGE SYSTEMS

Part 1: Principlés, requirements and tests

FOREWORD

1) The formal decisions or agreements of the IEC on technical matters,.prepared by Technical Committees on
which all the National Committees having a special interest therein are represented, express, as nearly as
possmle an international consensus of opinion on the subjects dealt with.

2) They have the form of recommendations for international use and they are accepted by the Natlonal
Committees in that sense.

. 3) In order to promote |nternat|onal unification, the |EC expresses the w1sh that all National Committees

should adopt the text of the IEC recommendation for their national rules in so far as national conditions will
permit. Any divergence between the IEC recommendation and the corresponding national rules should, as
far as possible, be clearly indicated in the latter.

This part of In'ternational' Standard IEC 664 has been prepared by Sub-Committee 28A:
Insulation coordination ferl lowsvoltage. equipment) of IEC Technical/Committee No. 28:
Insulation coordination.- '

It cancels and replaces IEC 664 (1980), amendment 1 (1989), and IEC 664A (1981).

It forms part 1 of IEC 664.

IEC 664 consists of the following parts'under'the general title "lnsulatlon coordination for
equipment within Iow-voltage systems™: : :

Part 10 1992 Pnncuples requirements and tests.

Part 2: Concise requirements for clearances creepage distances and solid insulation.
(Under consideration.)

Part 3: 1992, Use of coatmgs to achieve msulat:on coordination of printéd board
assemblies.

Part 4: Application guide. (Under conSidératioh.)

It has the status of a basic safety publication in accordance with IEC Guide 104.

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

DIS Reports on Voting Amendments to DIS Reports on Voting
28A(C0O)28 28A(CO)31 * 28A(C0O)32 28A(CO)35
~ 28A(CO)2¢ 28A(CO)34 28A(C0O)33 28A(CO)36

Full information on the voting for the approval of this part of IEC 664 can be found in the
Voting Reports indicated in the above table.

Annexes Ato D are for information only.
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INTRODUCTION

This part of IEC 664 is a revision of the 1st edition of IEC 664 (including 664A and amend-
ment No. 1) which was published in 1980 as a report having the status of a basic safety -
publication following IEC Guide 104. It is now published as a standard. It is now numbered
as part 1 (covering principles, requirements and tests) in the new layout of the IEC 664
series in which some further parts are foreseen as follows:

- IEC 664-2 will cover concise requirements for clearances, creepage distances and
solid insulation. : :

- |EC 664-3 will cover use of coatings to achieve insulation coordination of printed
board assemblies. ‘

- |EC 664-4 will be in the formof an application guide éovering:
1) Dimensioning procedure worksheet and dimensioning examples.

2) Interface requirément‘s and_'transient overvoltage control means.
3) Explanations to the pollution degrees.
4) Dielectric testing. :

This part has been revised to

- provide for distinguishing insulation coordinatiori for;
- low-voltage méins; V
- ‘other installation systems;
- internal circuits of equipmént;

— indicate that controlled overvoltage conditions can either inherently exist in a
system or be achieved by means of overvoltage attenuating means; ’

- emphasize that the overvoltage categories have a probabilistic implication rather
than the meaning of physical attenuation of the transient overvoltage downstream in the
installation; ' :

- spellout clearly the remaining duties of specialized Technical Committees;
— take into account |EC 364-4-41, IEC 364-4-442 and 364-4-443;
- incorporate requirements for solid insulation.
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INSULATION COORDINATION FOR EQUIPMENT
' WITHIN LOW-VOLTAGE SYSTEMS

Part 1: Principles, requirements and tests

SECTION 1: GENERAL AND DEFINITIONS

-1.1  Scope

1.1.1 This part of IEC 664 deals with insulation coordination for equipment within low-
voltage systems. It applies to equipment for use upto 2 000 m above sea level having
a rated voltage up to a.c. 1 000 V with rated frequencies up to 30 kHz or a rated voltage

up tod.c. 1500 V. . _ : : ‘

It specifies the requirements for clearances, creepage distances and solid insulation for
equipment based upon their performance criteria. It includes methods of electric testing
with respect to insulation coordination. '

" The minimum clearances specified, in this part, do not apply where ionized gases occur.

Special requirements for ‘such situations'may be ‘specified at the discretion of the relevant
Technical Committee. I -

This part does not deal with distances

— through fiquid insulation,
-~ through gases other than air,
-~ through compressed air.
NofEs
1 Extension of the scOpé upto 1 MHz is under cénsideration.
2. Higher voltages may exist in internal circuits of the equipment.
3 Requireménts for altitudes exceeding 2 000 m can be derived from table A.2 of annex A.

1.1.2 The object of this basic safety standard is to guide Technical Committees - res-
ponsible for different equipment in order to rationalize their requirements so that insulation
coordination is achieved. ' o

It provides the information necessary to give guidance to Technical Committees when
specifying clearances in air, creepage distances and solid insulation for equipment.
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