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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -

Part 10: Electromagnetic compatibility (EMC) requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /6f 1k is to promote
international co-operation on all questions concerning standardization in the electric ectronic fields. To
this end and in addition to other activities, IEC publishes International Standards,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hexe “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE terested
in the subject dealt with may participate in this preparatory work. i and non-

governmental organlzatlons Ilalsmg with the IEC also partlmpate in this araton. korates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ¢ possible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

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

4) In order to promote international uniformity i s i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre }
the latter.

6) All users should
No liability shall

This consolidated vefsion of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60974-10 edition 3.1 contains the third edition (2014-02) [documents 26/519/FDIS and
26/526/RVD] and its amendment 1 (2015-06) [documents 26/549/CDV and 26/560/RVC].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions and deletions are displayed in red, with deletions being
struck through. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60974-10 has been prepared by IEC technical committee 26:
Electric welding.

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

e inclusion of optional use of a decoupling network and a load outside the test chamber;

e inclusion of an alternative test setup for portable equipment;

e inclusion of test conditions for complex controls, liquid cooling systems and arc striking
and stabilizing devices;

e update of the applicable limits related to the updated reference to CISPR_11;

e exclusion of the use of narrow band relaxations for RF emission limit

"http://webstore.iec.ch'_i
publication will be

. reconfirmed,@
e withdrawn,
e replaced by aevise

e amended.

IMPORT
that
understanding o
colour printer.

our inside' logo on the cover page of this publication indicates
lours which are considered to be useful for the correct
contents. Users should therefore print this document using a
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ARC WELDING EQUIPMENT -

Part 10: Electromagnetic compatibility (EMC) requirements

1 Scope

This part of IEC 60974 specifies

a) applicable standards and test methods for radio-frequency (RF) emissic

and flicker;
c) immunity requirements and test methods for continuous and
radiated disturbances including electrostatic discharges.

This standard is applicable to equipment for arc welding an i ¥ 3, including power
sources and ancillary equipment, for example wire feec i
striking and stabilizing devices.

equirerpents for arc’ welding equipment such as protection

2 Normative refere

The following d@e
are indispensable S 8

undated references
amendments) ap

are normatively referenced in this document and
dated references, only the edition cited applies. For
tion of the referenced document (including any

IEC 6005 ( ~ ternational  Electrotechnical  Vocabulary (available at

IEC 60974-6, Arc welding equipment — Part 6: Limited duty equipment

IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current < 16 A per phase)

Amendment 1:2008

Amendment 2:2009

IEC 61000-3-3:2013, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems, for
equipment with rated current < 16 A per phase and not subject to conditional connection

IEC 61000-3-11:2000, 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
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IEC 61000-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits for harmonic
currents produced by equipment connected to public low-voltage systems with input current >
16 A and > 75 A per phase

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Te
techniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4
techniques — Immunity to conducted disturbances, induced by

techniques — Voltage dips, short in
equipment with input current more than

character/st/cs - L/m/ts a
Amendment 1:2010

CISPR 16-1-1, Specifi
methods — Par@ ~

apparatus

CISPR 16-1-2, Sp ica adio disturbance and immunity measuring apparatus and
methods — P : disturbance and immunity measuring apparatus — Ancillary
equipment — onduvcited bances

CISPR 16- iffeqtion for radio disturbance and immunity measuring apparatus and
methods — Pa adio disturbance and immunity measuring apparatus — Antennas and

test sites for radiateqddisturbance measurements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161
concerning EMC and the relevant phenomena, given in |IEC 60050-851 on arc welding
equipment and in IEC 60974-1, as well as the following, apply.

3.1

click

disturbance which exceeds the limit of continuous disturbance no longer than 200 ms and
which is separated from a subsequent disturbance by at least 200 ms

Note 1 to entry: Both intervals are related to the level of the limit of continuous disturbance.

1 There exists a consolidated edition 5.1 (2010) that includes Edition 5 and its Amendment 1.
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Note 2 to entry: A click may contain a number of impulses, in which case the relevant time is that from the
beginning of the first to the end of the last impulse.

3.2
CDN
coupling/decoupling network

3.3
EUT
equipment under test

3.4
idle state
operating state in which the power is switched on and the welding circuit_is

not energized

Note 1 to entry: For some types of equipment there is no idle state, but an operating\s

when the welding circuit is energized.

te preceding axc striking,

Note 2 to entry: Idle state is different from standby mode, when the power i

3.5
portable, adj
capable to be carried by one person

Note 1 to entry: Portability is typically specified
equipment design and/or local regulation.

3.6

small equipment

equipment, either positioned on\a g on the floor which, including its cables
fits in a cylindrical test|vo in diam and 1,5 m above the ground plane

Tests sha ear igdhouty)on completely assembled equipment representative of the series
production. T i
IEC 60974-1 or 60974-6, and at the rated supply voltage and frequency. Results obtained
for RF emission and”immunity at 50 Hz are valid for the same model operating at 60 Hz and
vice versa.

4.2 Measuring instruments

The measuring equipment shall comply with the requirements of CISPR 16-1-1 and the
standards referred to in Tables 1, 2 and 3 as applicable.

4.3 Artificial mains network

Measurement of the mains terminal disturbance voltage shall be made using an artificial
mains network, if commercially available, consisting of 50 /50 uH V-network as specified in
CISPR 16-1-2.

The artificial network is required to provide a defined impedance at RF across the mains
supply at the point of measurement and also to provide for isolation of the equipment under
test from ambient noise on the power lines.
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4.4 Voltage probe

A voltage probe as specified in CISPR 16-1-2 shall be used when the artificial mains network
cannot be used. The probe is connected sequentially between each line and the reference
earth. The probe shall consist of a blocking capacitor and a resistor such that the total
resistance between the line and earth is at least 1 500 Q. The effect on the accuracy of
measurement of the capacitor or any other device which may be used to protect the
measuring receiver against dangerous currents shall be either less than 1 dB or allowed for in
calibration.

4.5 Antennas

In the frequency range from 30 MHz to 1 GHz, the antenna(s) used sha
CISPR 16-1-4. Measurements shall be made for both horizontal and verti
nearest point of the antenna(s) to the ground shall be not less than 0,

as specified in
arization. The

4.6 Load-decoupling network

load-decoupling network connected to the outside load i R ers shall be used
inside the chamber. A 150 QO CDN AF 2, as specified—in YC &% 6/ suitable for the
respective load current and voltage, shall be usg port ®f the CDN shall be
terminated with 50 Q.

5 Test setup for emission and In

5.1 General

equipment configured in accors With Fi K For portable equipment, either the test
setup given in Figurg s t i in Figure 2 shall be used. Arc welding
equipment tested.in lonevo copfigurations shall be considered to have met the
necessary requi@n

For the measureme surrent ripple, there are no specific requirements for the
equipment configyraho

In any situatign wh gssary to re-test the equipment to show compliance with this
standargd’th etup oxiginally chosen shall be used in order to guarantee consistency of
the result ed by the manufacturer to do otherwise.

For RF emission,EM field immunity, common mode immunity, and fast transient immunity
tests the following dimensions apply:

In Figure 1, a shall be 1 m
In Figures 1 and 2, b shall be 0,4 m or less
In Figure 2, i shall be 0,8 m

Dimensions a, b and 4 are undefined for all other tests.
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NOTE 2 d between items 1 and 3 if specified by the manufacturer.

Insu{ation

est set-up 1 for arc welding equipment

If due to the > e arc welding equipment, these tests cannot be carried out as
described, the™~manufacturer's recommendations (for example, temporary bypassing or
disablement of controef circuits) should be followed in order to match these test objectives. Any

temporary changes to the arc welding equipment shall be documented.

If ancillary equipment can be connected to the welding power source, then the welding power
source shall be tested with the minimum configuration of ancillary equipment necessary to
exercise the ports. If the welding power source has a large number of similar ports or ports
with many similar connections, then a sufficient number shall be selected to simulate actual
operating conditions and to ensure that all the different types of termination are covered.

For mains terminal voltage disturbance tests the welding power source shall be connected to
the electricity supply using the V-network specified in 4.3 whenever possible. The V-network
shall be located so that its closest surface is no less than 0,8 m from the nearest boundary of
the equipment under test. The input cable shall have a minimum length of 2 m.



