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Preface

This Standard was prepared by the Standards Australia Committee ME-063, Earthmoving Equipment.

The objective of this document is to provide test methods and acceptance criteria for the evaluation of
the electromagnetic compatibility (EMC) of earth-moving machinery, as defined in ISO 6165:2012, and
of the following building construction machinery, as classified in ISO/TR 12603:2010:

(@) Drilling and foundation equipment.

(b) Equipment used for the preparation, conveyance and compaction of concrete, mortar anc
processing reinforcement.

(c) Road construction and maintenance machinery and equipment.

This document deals with EMC requirements related to the functional safety of the 1:=cliinery, its
electrical/electronic subassemblies (ESA) and of separate ESA.

Itisrelevant only to the safety-related parts of control systems (SRP/CS), as defined ir.ISC 13849-1:2015,
using electrical/electronic components which meet design requirements equai to 0. greater than
safety-related performance level PL b as defined in ISO 13849-1:2015.

It also deals with electrical and electronic components or separate ESa inti nded to be fitted on
machinery under the restriction of PL b. The following electromagnetic uisturbance phenomena
are evaluated:

(i) Radiated electromagnetic fields from off-board sources 'with various field strengths and
frequencies.

(ii) Radiated electromagnetic fields from on-board sourccs (antenna inside/outside) with various field
strengths and frequencies.

(iii) Electrostatic discharge.
(iv) Conducted and coupled electrical transierts.

This document does not apply to machiies “hat are designed to be supplied by an external mains
network or to phenomena caused by mili-ary.applications.

This document is identical with,;ard has been reproduced from, ISO 13766-2:2018, Earth-moving
and building construction machiier' —- Electromagnetic compatibility (EMC) of machines with internal
electrical power supply — Part 2: Additional EMC requirements for functional safety.

As this document has been -er.oduced from an International Standard, a full point substitutes for a
comma when referringto a dec'mal marker.

Australian or Auctralian/New Zealand Standards that are identical adoptions of international
normative reference. may be used interchangeably. Refer to the online catalogue for information on
specific Standa. ds.

The ter as ‘morriative” and “informative” are used in Standards to define the application of the
apperdice: or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Stai.lard. whereas an “informative” appendix or annex is only for information and guidance.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed. fo. the
different types of ISO documents should be noted. This document was drafted in accordance wich ti.2
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be 1. suuject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Intrcduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniri.ze ¢“users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the muaring of ISO specific terms and
expressions related to conformity assessment, as well as inform~tio. about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Farr ers o Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC (127, Eurth-moving machinery, Subcommittee
SC 2, Safety, ergonomics and general requirements.

This first edition of ISO 13766-2:2018, together with ISO 13766-1:2018, cancels and replaces
[SO 13766:2006, of which it constitutes a technica. 1¢vision and contains the following changes:

— the scope has been extended to specif; huilding construction machinery as well as earth-
moving machinery;

— the provisions have been brought v 10 date with technological change;
— normative references have Fee. urdated to the latest editions.

Alist of all parts in the ISO.73,76 _eries can be found on the ISO website.

© Standards Australia Limited 2020
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Introduction

This document is a type-C standard as stated in ISO 12100:2010.

This document is of relevance, in particular, for the following stakeholder groups representing the
market players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organisations, market surveillance e‘c.,

Others can be affected by the level of machinery safety achieved with the means of the docr'ment by _he
above-mentioned stakeholder groups:

— machine users/employers (small, medium and large enterprises);

— machine users/employees (e.g. trade unions, organizations for people with spec.al nceds);
— service providers, e.g. for maintenance (small, medium and large enterprise.);

— consumers (in case of machinery intended for use by consumers).

The above-mentioned stakeholder groups have been given the poss:tilit, to participate at the drafting
process of this document.

The machinery concerned and the extent to which hazards, ha7 «+2ous situations or hazardous events
are covered are indicated in the Scope of this document.

When requirements of this type-C standard are difi>rert from those which are stated in type-A or
type-B standards, the requirements of this type-C stanuard take precedence over the requirements of
the other standards for machines that have been c =sig ned and built according to the requirements of
this type-C standard.

With the increasing use of electronic devic:z 1. areas where earth-moving and construction machinery
operates, there is a need to ensure ti.at the machinery is provided with adequate immunity to
electromagnetic disturbances. As mor. machinery is fitted with electrical and electronic devices,
it is also necessary to ensure that tho.internal electromagnetic interference caused by emissions of
subsystems of the machinery icseli (machine disturbance) does not exceed the immunity of the
respective subsystems.

The electrical and high-re neiicy disturbances covered by this document refer to electromagnetic
effects caused due to tech rical appliances (man-made effects). These effects generally can be considered
as singular ones and adcitionally are located and restricted to defined narrowly defined areas.

While these effects o1..machinery cannot be considered as being general, their consequences on
machinery st’!l nced to be taken into account. They might be generated within a large frequency
range with dit2rent electrical characteristics or by conduction or radiation, and then imparted
to othcr electrical/electronic devices and systems by conduction or radiation. Narrowband,
and «<on etimes broadband, signals generated by sources of interference inside or outside the
machiner 7 can also be coupled in electrical/electronic systems and influence the normal function of
erxctrical; electronic devices.

Eiectrostatic discharges are relevant to the machinery because control elements can be positioned
outside the operator station where potential differences could emerge at contact points. Conducted
transients in power supply wiring must be considered because the machinery can contain open systems,
in which several devices or components can be combined to complement machine functionality.

This document provides information on the kind and the level of effects as presently known. Indicative
test methods and criteria can derive from these values, given that possible test levels acceptable for
the machinery and, in the case of testing conducted on a voluntary basis, considering the unique
characteristics and operating parameters of the machinery. However, the functions of the machinery

© Standards Australia Limited 2020


https://www.stdhive.com/standards/as-iso-1376622020-pdf/

AS1S0 13766.2:2020 vi

are not evaluated by testing alone. Functional safety with respect to EMC phenomena can also be
achieved by organizational measures on the job site where the machinery is located and in use.

Because the machinery has a number of systems that consist of components that can be used on a variety
of machine types, the approach of defining electrical/electronic sub-assemblies (ESA) or separate
ESAs for these components is applied for the immunity and emissions test methods. This allows these
components to be evaluated by the test method in existing laboratory facilities consisting of specially
equipped shielded rooms. When electrical/electronic sub-assembly tests are conducted, it is necessary
to consider any additional effects imparted by wiring systems used to connect the sub-assemblies into
the machinery. The tests can also be conducted on the machinery.

Programmable electronic systems (PES) as defined in ISO 13849-1:2015 and intended for use as
a safety-related part of a machine control system (SRP/CS) as defined in ISO 15998:2008.ha e a
specification of intended functionality. If a disturbed function will become dangerous or .ot s
sometimes unknown to the manufacturer of the PES because it depends on the future applicat.an 11 a
safety-related system of the whole machine.

Testing according to this document is required to be performed so that the behaviour ¢f the F&S in that
safety-related system can be demonstrated.

© Standards Australia Limited 2020
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Australian Standard®

Earth-moving and building construction machinery — Electromagnetic
compatibility (EMC) of machines with internal electrical power supply

Part 2: Additional EMC requirements for functional safety

1 Scope

This document provides test methods and acceptance criteria for the evaluation of the electromagi etic
compatibility (EMC) of earth-moving machinery, as defined in ISO 6165:2012, and of the follov: ng
building construction machinery as classified in ISO/TR 12603:2010:

— drilling and foundation equipment;

— equipment used for the preparation, conveyance and compaction of concrete, mo.*ar and processing
reinforcement;

— road construction and maintenance machinery and equipment.

Itdeals with EMC requirements related to the functional safety of the m~chi:ery, its electrical/electronic
subassemblies (ESA) and of separate ESA.

This document is relevant only to the safety-related parts ¢f control systems (SRP/CS) as defined in
ISO 13849-1:2015 using electrical/electronic components whic: icet design requirements equal to or
greater than safety-related performance level PL b as.defned.in ISO 13849-1:2015. It also deals with
electrical and electronic components or separate E€A iate.4cd to be fitted on machinery under the
restriction of PL b. The following electromagnetic distu-ba.»ce phenomena are evaluated:

— radiated electromagnetic fields from off-board + ~ur ;es with various field strengths and frequencies;

— radiated electromagnetic fields from on-hoard sources (antenna inside/outside) with various field
strengths and frequencies;

— electrostatic discharge;
— conducted and coupled electiica’ transients.
The machinery can have DC #i AC u. a combination of both as the internal electrical power supply system.

This document is not apnlicauvie to machines that are designed to be supplied by an external mains
network or to phenoricna caused by military applications.

NOTE Grid-connected . 1achines are covered by IEC 61000.

2 Normative references

The £allcwing documents are referred to in the text in such a way that some or all of their content
conctitutes requirements of this document. For dated references, only the edition cited applies. For
Ui dated references, the latest edition of the referenced document (including any amendments) applies.

[50 6165:2012, Earth-moving machinery — Basic types — Identification and terms and definitions

ISO 7637-1:2015, Road vehicles — Electrical disturbances from conduction and coupling — Part 1:
Definitions and general considerations

[SO 7637-3:2016, Road vehicles — Electrical disturbances from conduction and coupling — Part 3:
Electrical transient transmission by capacitive and inductive coupling via lines other than supply lines

[SO 10605:2008, Road vehicles — Test methods for electrical disturbances from electrostatic discharge

© Standards Australia Limited 2020


https://www.stdhive.com/standards/as-iso-1376622020-pdf/

