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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION
SYSTEMS UP TO 1 000 V a.c. AND 1 500 V d.c. -
EQUIPMENT FOR TESTING, MEASURING
OR MONITORING OF PROTECTIVE MEASURES -

Part 9: Equipment for insulation fault location in IT systems

FOREWORD

The formal decisions or agreements of IEC on technical
consensus of opinion on the relevant subjects sinc

Publications is accurate, IEC cannot be held responsi
misinterpretation by any end user.

In order to promote internatiohal uni i onaI Gommittees undertake to apply IEC Publications
transparently to the maximum_extent possibleimtheirnati nd regional publications. Any divergence between

declared to be in

All users should

rights. IEC II not ba

heldresponsible for identifying any or all such patent rights.

IEC 61557-9 has been prepared by IEC technical committee 85:

Measuring equipment for electrical and electromagnetic quantities.

This second edition cancels and replaces the first edition published in 1999. It is a technical
revision.

This edition includes the following significant technical changes with respect to the previous
edition:

> 0 o O T

scope complemented;

normative references complemented;

terms and definitions of Clause 3 complemented;
revision of requirements;

revision of marking and operating instructions;

revision of Clause 6 “Tests”;
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g) revision of Table 1;

h) addition of Annex A;
i) addition of Annex B;
j) addition of Annex C.

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

FDIS Report on voting
85/337/FDIS 85/341/RVD

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 Dir

A list of all parts of the IEC 61557 series, published under ths 9 title Electrical safety in low
voltage distribution systems up to 1 000 V a.c. and ) ip
measuring or monitoring of protective measures, can website.

e reconfirmed;
e withdrawn;

e replaced by a revised
e amended.

9,


http://webstore.iec.ch/
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION
SYSTEMS UP TO 1 000 V a.c. AND 1 500 V d.c. -
EQUIPMENT FOR TESTING, MEASURING
OR MONITORING OF PROTECTIVE MEASURES -

Part 9: Equipment for insulation fault location in IT systems

1 Scope

This part of IEC 61557 specifies the requirements for insulation fault Jocatign

sy ems which

measuring principle.

NOTE 1 IT systems are described in IEC 60364-4-41 amongst othe ata for a selection of

devices in other standards should be noted.

NOTE 2 Further information on insulation fault
IEC 60364-4-41:2005, 411.6, and IEC 60364-5-53:2001, 5

the following standards:

2 Normative references

The following referenced documents ar

indispensabls he application of this document. For
Iles. Koru ted references, the latest edition of the
dments) wpplies.

IEC 60721-3-2, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2: Transportation

IEC 60721-3-3, Classification of environmental conditions — Part 3-3: Classification of groups of
environmental parameters and their severities — Stationary use at weatherprotected locations

IEC 61010-1:2001, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

IEC 61326-2-4, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 2-4: Particular requirements — Test configurations, operational conditions
and performance criteria for insulation monitoring devices according to IEC 61557-8 and for
equipment for insulation fault location according to IEC 61557-9
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IEC 61557-1:2007, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
1 500 V d.c. — Equipment for testing, measuring or monitoring of protective measures — Part 1:
General requirements

IEC 61557-8:2007, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
1 500 V d.c. — Equipment for testing, measuring or monitoring of protective measures — Part 8:
Insulation monitoring devices for IT systems

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61557-1, in
IEC 61557-8 and the following apply.

3.1
insulation fault location system
device or combination of devices used for insulation fault locatiom

3.2
locating current
I,
r.m.s. value of the current that is injec
process. The locating current can be gene
— an independent locating
— an independent locating

— it can be driven dirg

3.3
locating voltage

43

value of the evaluating current or insulation resistance at which the evaluator responds under
specified conditions

NOTE Response sensitivity can either be a fixed threshold or a response curve.

3.5
insulation fault locator
device or part of a device for the location of the insulation fault

3.6
locating current sensor
sensor for the detection of the locating current used for the location of the insulation fault

3.7

locating current injector

device or part of a device, which function it is to inject the locating current in the IT system in
order to locate the insulation fault
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3.8

passive locating current injector

locating current injector that generates the locating current directly from the system to be
monitored

3.9

active locating current injector

locating current injector that generates the locating current from a locating voltage source which
is independent from the system to be monitored

4 Requirements

The following requirements as well as those given in IEC 61557-1 shall ap

4.1 Equipment for insulation fault location

an insulation fault to earth.

NOTE 1 See also IEC 61557-8:2007, 4.1.

NOTE 2 Insulation monitoring devices may be dea

NOTE 4 Insulation fault locatihg
necessary.

NOTE 5 Insulation faut loca
location in de-energ

4.2 Response séq

Insulation fault lacatio rall be designed in such a manner that the response
sensitivity st e manufacturer will be met under the specified system conditions, at a

Information on™the influence of the system leakage capacitances higher than 1 uF on the
response sensitivity/as well as possible interference from the distribution system on the
insulation fault location process shall be stated by the manufacturer.

NOTE The total leakage capacitance is the sum of the leakage capacitances of all phase conductors, including the
neutral conductor to PE.

4.3 Warning device

Insulation fault location systems shall contain a visual warning device, which indicates if an
insulation fault is detected or allow connection to such a device for the indication of a fault. If
externally connectable audible signalling devices are provided, they may be fitted with a
resetting facility. In this case, after clearing a fault or resetting the device, the audible signal
shall sound if a new fault occurs.

4.4 Locating current I,

The maximum locating current /; shall be limited to 500 mA, r.m.s., to ensure that the locating
current does not produce touch voltages above the conventional voltage limit (50 V a.c., 120 V
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d.c.) under the first fault in the distribution system. The locating current shall not increase above
500 mA, r.m.s., under foreseeable component failures in the locating current injector. When the
locating current is adjustable, unintentional changes of the setting shall be prevented by suitable
means.

4.5 Locating voltage Uy,

If an active locating voltage or locating current is used, the locating voltage U shall be equal or
below 50 V a.c. or 120 V d.c. (see IEC 60364-4-41) under no load conditions.

If an active locating voltage U; above 50 V a.c. or 120 V d.c. is used the locating current shall not
exceed 3,5 mA a.c., (r.m.s.) or 10 mA d.c. through a pure resistance of 2 000 Q.

4.6 Indication of the insulation value

When insulation fault location systems include means for the indicafjon\o s y value,

4.7 PE connection

— pollution de
— pollution degre®

4.9 Electromagnetic compatibility (EMC)

Insulation fault locafion systems shall comply with the requirements for electromagnetic
compatibility (EMC) in accordance with IEC 61326-2-4.

4.10 Additional requirements

Additional requirements for insulation fault location systems are listed in Table 1.
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Table 1 — Requirements for Insulation Fault Location Systems (IFL)

Requirements for type test Requirements for routine tests
Response sensitivity According to 6.1.1 According to 6.2.2
Locating current I According to 6.1.2 Not applicable
Locating voltage UL According to 6.1.3 Not applicable
Warning device According to 6.1.4 According to 6.2.3
Relative uncertainty of the According to 6.1.5 Not applicable
indicated insulation value ®
Locating current injector According to 6.1.6 According to 6.2.4
Dielectric test According to 6.1.7 According to@.2.5
Electromagnetic compatibility According to 6.1.8 Not appl{at}\e (‘\
Marking and operating instructions | According to 6.1.11 Acco@irﬁ\ﬁs\&z\&\ \
Minimum permanently admissible | 1,15 x U, ot\applicakle
nominal voltage of the highest nominal voltage Uﬂb

A\

Climatic environmental conditions |- Operation: class 3k5 \\ \)
(IEC 60721-3-3: -5 °C to + $

— Transport: class 2k3
(IEC 60721-3-2: -25 °

— at the voltages U, and U,
instructions.

b U, is the phase-to-phas
c

5.1 Marki

In additig . cordance with IEC 61557-1, the following information shall be
providedNan i i location systems, if applicable.

5.1.2 Type of IT system to be monitored (if the insulation fault location system is designed for
a specific type of IT system).

5.1.3 Wiring diagram or number of the wiring diagram or number of the operating instructions.
5.1.4 Nominal system voltage U, or range of the nominal voltage.
5.1.5 Nominal value of the rated supply voltage Ug or range of the rated supply voltage.

5.1.6 Nominal frequency of the rated supply voltage Ug and the nominal voltage U, or working
range of frequencies for the rated supply voltage or nominal voltage.

5.1.7 Response sensitivity or range of response sensitivity under specified conditions
(see 4.2).
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5.1.8 The serial number, the year of manufacture or the type designation mandatory on the
outside and, if necessary, on the inside.

5.1.9 All data of 5.1 shall be indelibly marked on the insulation fault location system.

5.2 Operating instructions

The operating instructions shall state the following in addition to the statements given in
IEC 61557-1.

5.2.1 Maximum value of the locating voltage U; in case when it is independent from the voltage
in the system to be monitored.

5.2.2 Maximum value of the locating current /; in cases where it ig ent from the

voltage in the system to be monitored.

5.2.3 Response sensitivity.

rated voltage and rated current,
function.

NOTE The information for contact circuits sho
IEC 60947-5-4.

5.2.5 Wiring diagram when this is not ma

location systémys, if agplicable.

5.2.11 If the insulation monitoring device is deactivated during the fault indication, it shall be
explained in the operating instructions.

5.2.12 The maximum operating uncertainty for the response sensitivity under specified
conditions.

5.2.13 The maximum operating uncertainty for the indication of the insulation value, if
applicable.

6 Tests

The following tests in addition to those required according to IEC 61557-1 shall be executed
(see also Table 1).
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6.1 Type test

The type tests shall be carried out according to 6.1.1 to 6.1.12.

6.1.1 Response sensitivity of the insulation fault location system

The response sensitivity shall be tested at the lowest and at the highest value of the nominal
system voltage U, and of the rated supply voltage Ug and under the conditions of 4.2.

For this test, the insulation resistance shall be simulated as follows:

— single pole (from one phase of U,);

— symmetrically (same resistor from all phases of U,).

egponse sensitivity shall
\ If the measuring principle

— If the location current is driven directly from the system to be monitored or if an independent
locating voltage source is used with a locating voltage equal or below 50 V a.c or 120 V d.c:

— set the voltage of the IT system to the maximum nominal system voltage of the device;

— connect an Ampere Meter (mA meter) between one phase conductor and the PE
conductor and measure the r.m.s value of the locating current. The measured value shall
not be higher than the value stated by the manufacturer in the operating instructions and
shall not be higher than 500 mA.

— If an independent locating voltage source is used with a locating voltage above 50 V a.c. or
120 V d.c.:

— connect a resistor of 2 kQ in series with an Ampere Meter (mA meter) between the
interconnected system terminals and the earth terminal and measure the r.m.s. current of
the locating current. The measured value shall not be higher than 3,5 mA a.c. (r.m.s.) or
10 mA d.c.
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6.1.3 Locating voltage U},
Compliance with 4.5 shall be verified, if applicable. The locating voltage is measured using a

voltmeter, which is connected between the connections of the locating current injector to the
system to be monitored and the PE conductor under no load condition.

6.1.4 Warning device

Compliance with the requirements given in 4.3 shall be verified.

6.1.5 Equipment for indication of the insulation value

Compliance with 4.6 shall be verified.

6.1.6 Locating current injector

Compliance with 4.4 shall be verified.

6.1.7 Dielectric test

Insulation fault detection systems shall be tested in aceordance

6.1.8 Electromagnetic compatibility (EMC)

The electromagnetic compatibility sh

6.1.11

Complian

6.1.12 Recordef the type test

The results of the type test shall be documented.

6.2 Routine tests
6.2.1 General

Routine tests shall be carried out according to Table 1.

NOTE Engineering and statistical analyses may show that routine tests on each insulation fault location system may
not always be required, in which case sampling tests may be made instead. These tests should be carried out either
during the manufacturing process or at the end.

6.2.2 Response sensitivity

The response sensitivity shall be verified for compliance on each insulation fault location system.
The routine test shall be carried out in accordance with 6.1.1 and at the specified conditions of
4.2. In this test the following conditions apply:



