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National foreword

This Published Document reproduces verbatim IEC/TR 60725:2005.

The UK participation in its preparation was entrusted by Technical Committee
GEL/210, EMC, to Subcommittee GEL/210/8, EMC — Low frequency
standards, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep UK
Interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

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

Compliance with a Published Document does not of itself confer
immunity from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the IEC/TR
title page, pages 2 to 20, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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CONSIDERATION OF REFERENCE IMPEDANCES AND PUBLIC SUPPLY
NETWORK IMPEDANCES FOR USE IN DETERMINING DISTURBANCE
CHARACTERISTICS OF ELECTRICAL EQUIPMENT HAVING A RATED

CURRENT < 75A PER PHASE

1 Scope

This technical report records the information that was available and the factors that were
taken into account in arriving at the reference impedances that were formerly incorporated in
IEC 60555 1), but which are now incorporated into some sections of IEC 61000-3.

In addition, information is given on the impedances of public supply networks associated with
service current capacities 2100 A per phase.

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 61000-3-3, Electromagnetic compatibility (EMC) — Part 3: Limits — Section 3: Limitation of
voltage fluctuations and flicker in low-voltage supply systems for equipment with rated current
<16 A2

Amendment 1 (2001)

IEC 61000-3-11, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems —
Equipment with rated current <75 A and subject to conditional connection

IEC 61000-3-12, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
harmonic currents produced by equipment connected to public low-voltage systems with input
current > 16 A and <75 A per phase

3 Systems of supply

3.1 Three-phase supply systems

Three-phase, four-wire, distribution systems are used worldwide to supply low-voltage
consumers, with nominal voltages in the region of 230/400 V.

To conform with IEC standard voltages, these system are described as 230/400 V throughout
this report.

1) 1EC 60555 (all parts), Disturbances in supply systems caused by household appliances and similar electrical
equipment (withdrawn)

2) A consolidated edition 1.1 (2002) exists, including IEC 61000-3-3:1994 and its Amendment 1 (2001). It has
been published under the title of Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment wit ted_current
<16 A per phase and not subject to conditional connection ﬁécﬂ ents
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There is considerable variation in the way in which the supplies to individual consumers are
connected to three-phase systems.

In some countries, all four wires are taken into the consumer’s premises, allowing the use of
three-phase 400 V for large loads, with small appliances and lighting circuits connected
between one line and neutral at 230 V.

In other countries, three wires are taken into the consumer’s premises, allowing the use of
400 V across two phases for large loads, with small appliances and lighting circuits connected
between one line and neutral at 230 V.

In other countries, of which the United Kingdom is an example, it is unusual to take more than
one phase into a residential consumer’s premises. Consequently both large loads less than
15 kVA and lighting circuits are supplied between line and neutral at 230 V.

3.2 Single-phase supply systems

In some countries, of which the United States of America and Japan are examples, a single-
phase, three-wire distribution is used. Large loads are connected across the outer wires at
230 V whilst small appliances and lighting circuits are connected between one outer and the
centre wire at 115 V. This leads to quite different supply impedances from those of three-
phase distribution systems and may require different reference impedances.

Recommended values of reference impedances appropriate to single-phase three-wire
distribution systems and all systems operating at a fundamental frequency of 60 Hz, are not
provided in this document; this subject is to receive further study when sufficient technical
information is released by countries operating such systems.

4 Supply impedances

4.1 Typical residential premises

The supply system impedance associated with the supply to the premises of a typical
residential consumer is determined by the average value of maximum power demand of all the
consumers connected to a typical network and the steady state voltage drop at maximum load
used to design the system.

Information on the supply system impedance was collected from as many countries as
possible and is presented in Table 1. The impedance to be considered was the impedance up
to the point of common coupling with other consumers. However, in many systems,
particularly where there were several apartments in the same building, the point of common
coupling was close to the metering point. Hence the impedance figures obtained usually
included both the supply system impedance and the service connection impedance.

The phase-to-neutral impedance characteristics of three-phase supply systems, in which each
consumer is supplied at 230 V, 50 Hz, differ widely between countries as shown in Table 1.
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Table 1 — 1980 International survey of residential consumers’ complex supply
impedances, in ohms, for single-phase connections at 50 Hz

Percentage of consumers having supply impedances
Country equal to or less than the listed complex values
98 % 95 % 90 % 85 %

Belgium - 0,63 +j0,33 0,32 +j0,17 0,28 + 0,15
France - 0,55 +j0,34 0,45 +j0,25 0,34 +j0,21
Germany - 0,45 +j0,25 0,36 +j0,21 0,31 +j0,17
Ireland @ 1,47 +j0,64 1,26 +j0,60 1,03 +j0,55 0,94 + 0,43
Italy - 0,59 +j0,32 0,48 +j0,26 0,44 +j0,24
Netherlands - 0,70 +j0,25 0,41 +j0.21 0,32 +j0,17
Switzerland - 0,60 +j0,36 0,42 +j0,25 0,30 +j0,18
United Kingdom 0,46 +j0,45 - 0,25 +j0,23 -
USSR - 0,63 +j0,30 0,50 +j0,26 -
a System impedances for residential consumers in Poland are similar to those in Ireland.

Since 1981 when the impedance survey was published as Table 1, there has been natural
development and reinforcement of public supply networks and the values in the 90 % column,
on which the reference impedances for residential supplies were based, are now more
relevant to the 95 % column because supply impedances have been reduced overall.

The Korean Agency for Technology and Standards completed a comprehensive national
survey of network impedances associated with 60 Hz, 380/220 V low-voltage supply systems
in March 2004 and provides information that the following, 95% probability, network
impedances are appropriate to Korea:

- single-phase two-wire 220 V, service capacities < 100 A per phase, (0,67 +j0,37) Q;
- three-phase four-wire 380 V, service capacities < 100 A per phase, (0,33 +j0,20) Q .

4.2 Large residential, commercial and light industrial premises

The premises considered in this clause have service current capacities equal to or in excess
of 100 A per phase.

It is anticipated that the number of requests from consumers and their agents to distribution
network operators for information relating to the system impedance at their supply terminals
will increase as a consequence of the publication of IEC 61000-3-11 and the procedure for
the conditional connection of equipment that it promulgates.

In order to assist distribution network operating companies worldwide in determining a
practical value of actual supply impedance at a particular consumers’ premises and to assist
manufacturers in assessing the marketability of their products in particular countries
worldwide, a basic approach to the determination of maximum supply impedance has been
developed and is given in Annex A.
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The following values of supply impedance have been obtained by application of the method
given in Annex A, based on the assumptions that:

a) the distribution transformer has a rating of 500 kVA, a 3 % voltage regulation or a 2,68 %
reactance;

b) there is 95 % probability of occurrence, i.e. 5 % of consumers, are likely to have a supply
system impedance greater than the tabled values.

If necessary, these supply impedances, or the maximum supply impedances listed in
Tables A.1 and A.2, may be amended to represent national or particular public supply
networks by use of Clause A.5.

The Korean Agency for Technology and Standards completed a comprehensive national
survey of network impedances associated with 60 Hz, 380/220 V low-voltage supply systems
in March 2004 and provides information that the following, 95% probability, network
impedances are appropriate to Korea:

- single-phase two-wire 220 V, service capacities 2100 A per phase, (0,29 + j0,33) Q;
- three-phase four-wire 380 V, service capacities 2100 A per phase, (0,26 + j0,30) Q.

4.21 Supply impedances relevant to the connection of three-phase equipment

Table 2 contains, under the assumptions stated in 4.2, the values of the modulus, in ohms, of
the supply impedance of the line-conductors of 230/400 V, 50 Hz public electricity supply
networks relevant to three-phase services, the various statutory voltage ranges declared to
consumers and service capacities in common use.

Table 2 — Modulus values of supply impedance, in ohms at 50 Hz,
relevant to the connection of three-phase equipment
and having a 95 % probability of not being exceeded

Declared voltage range in Service capacity in amperes per phase

per cent 150 A | 200 A | 300 A | 400 A | 600 A
8 0,09 0,06 0,04 0,03 0,02
9 0,10 0,07 0,05 0,04 0,03
10 0,11 0,08 0,05 0,04 0,03
11 0,12 0,09 0,06 0,05 0,03
12 0,14 0,10 0,07 0,05 0,03
13 0,15 0,11 0,08 0,06 0,04
14 0,17 0,13 0,08 0,07 0,04
15 0,18 0,14 0,09 0,07 0,05
16 0,20 0,15 0,10 0,08 0,05
17 0,21 0,16 0,10 0,08 0,05
18 0,22 0,17 0,11 0,09 0,06
19 0,24 0,18 0,12 0,09 0,06
20 0,25 0,19 0,13 0,10 0,06
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