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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
TE-001, Safety of Electronic Equipment.

The objective of this Standard is to define methods for measuring electric currents flowing through
the human body or through a protective conductor.

This Standard is identical with, and has been reproduced from, IEC 60990:1999, Methods of
measur ement of touch current and protective conductor current.

A reference to an International Standard identified in the Normative References Clause by
strikethrough (example) is replaced by a reference to the Australian or Australian/New Zealand
Standard(s) listed immediately thereafter and identified by shading (example). Where the struck-
through referenced document and the referenced Australian or Australian/New Zealand Standard are
identical, thisisindicated in parenthesis after the title of the latter.

In this Standard, the following print types are used:

- requirements proper: in arial type;

- test specifications: in italic type;

- explanatory matter: in smaller arial type.

Asthis Standard is reproduced from an International Standard, the following applies:

(@) Its number does not appear on each page of text and its identity is shown only on the cover and
title page.

(b) Inthe source text ‘this standard’ should read ‘this Australian/New Zealand Standard’.

(c) A full point should be substituted for a comma when referring to a decimal marker.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex to which they apply. A normative annex is an integral part of a Standard, whereas an
informative annex is only for information and guidance.
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INTRODUCTION

This International Standard was developed as a response to concerns arising from the
advent of electronic switching techniques being broadly applied to power systems and
within EQUIPMENTL, giving rise to high-frequency harmonic voltages and currents.

This standard is intended for the guidance of EQUIPMENT committees in preparing or
amending the test specifications in their standards for measurement of leakage current.
However the term ‘leakage current’ is not used for reasons explained below.

This standard was prepared under the safety pilot function assigned to TC 74, as follows:

Methods of measuring leakage current

This includes, for various types of EQUIPMENT, all aspects of what is referred to as
‘leakage current’, including methods of measurement of current with regard to
physiological effects and for installation purposes, under normal conditions and under
certain fault conditions.

The methods of measurement of leakage current described herein result from the review
of IEC 60479-1 and other publications, including descriptions of earlier methods of
measurement.

The following conclusions were derived from a review of the effects of leakage current:

- the primary concern for safety involves possible flow of harmful current through the
human body (this current is not necessarily equal to the current flowing through a
protective conductor);

- the effect of electric current on a human body is found to be somewhat more
complex than was assumed during the development of earlier standards in that
there are several body responses which should be considered. The most significant
responses for setting limits for continuous waveforms are

. perception,

. reaction,

. let-go, and

. ELECTRIC BURN.

Each of these four body responses has a unique threshold level. There are also
significant differences in the manner in which some of these thresholds vary with
frequency.

Two types of current have been identified as needing separate measuring methods:
TOUCH CURRENT and PROTECTIVE CONDUCTOR CURRENT.

TOUCH CURRENT only exists when a human body or a body model is a current pathway.

It was also noted that the term ‘leakage current’ has already been applied to several
different concerns: TOUCH CURRENT, PROTECTIVE CONDUCTOR CURRENT, insulation
properties, etc. Therefore, in this standard, the term ‘leakage current’ is not used.

UTerms in small capitals are defined in Clause 3.
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Measurement of TOUCH CURRENT

In the past, EQUIPMENT standards have used two traditional techniques for measurement
of leakage current. Either the actual current in the protective conductor was measured, or
a simple resistor-capacitor network (representing a simple body model) was used, the
leakage current being defined as the current through the resistor.

This standard provides measuring methods for the four body responses to the electric
current noted above, using a more representative body model.

This body model was chosen for most common cases of electric shock in the general
sense. With respect to the path of current flow and conditions of contact, a body model
approximating full hand-to-hand or hand-to-foot contact in normal conditions is used. For
small areas of contact (e.g. one finger contact), a different model may be appropriate.

Of the four responses, perception, reaction and let-go are related to the peak value of
TOUCH CURRENT and vary with frequency. Traditionally, concerns for electric shock have
dealt with sinusoidal waveforms, for which r.m.s. measurements are most convenient.
Peak measurements are more appropriate for non-sinusoidal waveforms where significant
values of TOUCH CURRENT are expected, but are equally suitable for sinusoidal waveforms.
The networks specified for the measurement of perception, reaction and let-go currents
are frequency-responsive and are so weighted that single limit power-frequency values
can be specified and referenced.

ELECTRIC BURNS, however, are related to the r.m.s. value of TOUCH CURRENT, and are
relatively independent of frequency. For EQUIPMENT where ELECTRIC BURNS may be of
concern (see 7.2), two separate measurements are required, one in peak value for
electric shock and a second in r.m.s. value for ELECTRIC BURNS.

EQUIPMENT committees should decide which physiological effects are acceptable and
which are not, and then decide on limit values of current. Committees for certain types of
EQUIPMENT may adopt simplified procedures based upon this standard. A discussion of
limit values, based upon earlier work by various IEC EQUIPMENT committees, is provided
in annex D.

Measurement of protective conductor current

In certain cases, measurement of the PROTECTIVE CONDUCTOR CURRENT Of EQUIPMENT
under normal operating conditions is required. Such cases include:

- selection of a residual current protection device,

- compliance with 471.3.3 of IEC 60364-7-707.

The PROTECTIVE CONDUCTOR CURRENT is measured by inserting an ammeter of negligible
impedance in series with the EQUIPMENT protective earthing conductor.

A bibliography of related documents is given in annex M.

This second edition has been prepared on the basis of comments provided by users of
the first edition.

Principal changes include the following:

- provision of an earthing alternative for testing, in order to accommodate some test
situations;

- provision of a more detailed description of the design and calibration of the
measurement network, thus allowing deletion of component tolerances from the
network diagrams;
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a minor inaccuracy in one measurement method has been corrected by the
inclusion of an additional calculation;

the discussion of the physiological effects has been clarified.
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1 Scope

This International Standard defines measurement methods for
- d.c. or a.c. of sinusoidal or non-sinusoidal waveform, which could flow through the
human body, and

- current flowing through a protective conductor.

The measuring methods recommended for TOUCH CURRENT are based upon the possible
effects of current flowing through a human body. In this standard, measurements of current
through networks representing the impedance of the human body are referred to as
measurements of TOUCH CURRENT. These networks are not necessarily valid for the bodies of
animals.

The specification or implication of specific limit values is not within the scope of this standard.
IEC 60479-1 provides information regarding the effects of current passing through the human
body from which limit values may be derived.

This standard is applicable to all classes of EQUIPMENT, according to IEC 60536.

The methods of measurement in this standard are not intended to be used for

- TOUCH CURRENTS having less than 1 s duration,
- patient currents as defined in IEC 60601-1,
- a.c. at frequencies below 15 Hz,

- a.c. in combination with d.c. The use of a single network for a composite indication of
the effects of combined a.c. and d.c. has not been investigated,

— currents above those chosen for ELECTRIC BURN limits.

This basic safety publication is primarily intended for use by technical committees in the
preparation of standards in accordance with the principles laid down in IEC Guide 104 and
ISO/IEC Guide 51. It is not intended for use by manufacturers or certification bodies.

One of the responsibilities of a technical committee is, wherever applicable, to make use of
basic safety publications in the preparation of its publications. The requirements, test
methods or test conditions of this basic safety publication will not apply, unless specifically
referred to or included in the relevant publications.
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