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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -

Part 10: Electromagnetic compatibility (EMC) requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standard ecifications
Technical Reports, and Guides (hereafter referred to as “IEC Publlcatlon(s) ). THaj
technical committees; any IEC National Committee interested in the subject d
preparatory work Internatlonal governmental and non- governmental orga

IEC Publications have the form of recommendations for infernafi ccepted by IEC National
Committees in that sense. While all reasonable efforts axe o e technical content of IEC
Publications is accurate, IEC cannot be & in Which they are used or for any
misinterpretation by any end user.

This second edition cancels and replaces the first edition published in 2002 and amendment 1
(2004) and constitutes a technical revision.

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

application of more stringent r.f. emission limits for the idle state;
mandatory classification of arc starting and stabilizing devices as Class A equipment;
additional immunity tests (surges and r.f. common-mode currents);

inclusion of informative Annex B, containing the applicable emission limits for information
of the user of the standard.
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The text of this standard is based on the following documents:

CbhV Report on voting
26/341/CDV 26/356/RVC

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 Directives, Part 2.

The list of all the parts of the IEC 60974 series, under the general title Arc
can be found on the IEC web site.

ding equipment,

* reconfirmed,
* withdrawn,
+ replaced by a revised edition, or

*+ amended.
The contents of the corrigendum of J

n included in this copy.
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ARC WELDING EQUIPMENT -

Part 10: Electromagnetic compatibility (EMC) requirements

1 Scope

This part of IEC 60974 specifies

and flicker;

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

Arc welding equipment type tested in (accordance Wi
of, this standard is considered to be in omce f

The following r e ) Y ndispensable for the application of this document.

For dated referencé
of the referenced ds

IEC 60974-1, Are welding equipment — Part 1. Welding power sources

IEC 60974-3, Arc welding equipment — Part 3: Arc striking and stabilizing devices

IEC 60974-6, Arc welding equipment — Part 6: Power sources for manual metal arc welding
with limited duty

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

IEC 61000-3-3:1994, 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?

Amendment 1 (2001)
Amendment 2 (2005)

1 There exists a consolidated edition 1.2 (2005) that includes edition 1 and its amendments 1 and 2.
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IEC/TS 61000-3-4, Electromagnetic compatibility (EMC) — Part 3-4: Limits — Limitation of
emission of harmonic currents in low-voltage power supply systems for equipment with rated
current greater than 16 A

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

IEC 61000-3-12:2004, 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: Testingand measurement

techniques — Electrostatic discharge immunity test

IEC 61000-4-11, Electromagnetic compatbili Part4-11: Testing and measurement
techniques — Voltage dips, short interr e\variations immunity tests

CISPR 14-1, Electtom iC\CO ibIN equirements for household appliances, electric
tools and simi/a Part\l: Emissi

CISPR 16-1-1, Spg adiondisturbance and immunity measuring apparatus and
methods — Part{1- turbghce and immunity measuring apparatus — Measuring
apparatus

CISPR 16~3- dr radio disturbance and immunity measuring apparatus and
method Radio disturbance and immunity measuring apparatus — Ancillary

CISPR 16-1-4, Specjfication for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Radiated disturbances

3 Terms and definitions

For the purposes of this document, the terms and definitions related to EMC and to the
relevant phenomena contained in IEC 60050-161, the terms and definitions related to arc
welding equipment contained in IEC 60050-851 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
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NOTE 1 Both intervals are related to the level of the limit of continuous disturbance.

NOTE 2 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
idle state
operating state in which the power is switched on and the welding circuit is not energized

NOTE For some types of equipment, there is no idle state, but a welding state preceding arc striking.

4 General test requirements

4.1 Test conditions

Tests shall be carried out within the specified operating conditions fg
in IEC 60974-1 or IEC 60974-6, and at its rated supply voltage

obtained for r.f. emission and immunity at 50 Hz are valid for 3
60 Hz and vice versa.

4.2 Measuring instruments

The measuring equipment shall comply with the /requitems PR 16-1-1 and the

& artificial mains network cannot be used. The probe is
line and the reference earth. The probe shall consist of

be eitherNess n dB or\allowed for in calibration.

4.5 Antennas

In the frequency range from 30 MHz to 1 GHz, the antenna(s) used shall be as specified in
CISPR 16-1-4. Measurements shall be made for both horizontal and vertical polarization. The
nearest point of the antenna(s) to the ground shall be not less than 0,2 m.

5 Test set-up for emission and immunity

5.1 General

Emission and immunity testing shall be carried out on equipment configured in accordance
with Figure 1. Arc welding equipment tested in such a configuration shall be considered to
have met the necessary requirements of this standard.

If due to the design of the arc welding equipment, these tests cannot be carried out as
described, the manufacturer’'s recommendations (for example, temporary bypassing or
disablement of control circuits) should be followed in order to match these test objectives. Any
temporary changes to the arc welding equipment shall be documented.
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The configuration of the equipment under test shall be noted in the test report.

10

Key

Wire feeder
Welding power source

Welding cable (bundled)
Interconnection cable (bundled)
Remote control
Conventional load

=1m

D OO WN -~

NOTE Items 1,5, 9

|‘ c T
Key
W  Arc welding equipment A Antenna
3 Welding cable 6 Conventional load
a =1m c See IEC 61000-4-3 and 6.3.3

Figure 2 — Position of arc welding equipment and conventional load
with respect to the antenna


https://standards.iteh.ai/catalog/standards/iec/0768e68c-c6fc-407f-b4b8-dd57ce7059cd/iec-60974-10-2007

-10 - 60974-10 © IEC:2007

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 conducted r.f. emission 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.

The welding power source shall be connected to the conventional load b
suitable cross-section for the welding current, or the appropriate torch or ¢
adapter. The welding cables shall have a minimum length of 2 m.

elding cables of
ectrode holder with

For radiated emission and immunity tests, the welding pawer
shall be positioned equidistant from the test antenna; seekigwe

The cables shall be allowed to fall naturally to
torch cables shall be folded to and fort
0,4 m in length.

ess input, welding or
a bundle not exceeding

Specific test set-up geometries for ipr n be found in the basic standards

referenced in Tables 1, 2 and 3.

5.2 Load

During the tests, the |ars weldi arati imulated by loading the equipment with a

conventional load™as 1. For r.f. emission tests the conventional load
shall be insulated by

by its own under-gea

Specific requirements for wire feeders and remote controls are given below.

5.3.2 Wire feeders

Wire feeders shall be positioned on/by a welding power source as designed. Wire feeders,
which can be located both inside or outside the welding power source enclosure, shall be
placed outside. For r.f. emission tests, wire feeders designed to be placed on the floor shall
be insulated from it, by an insulating mat (or blocks) not greater than 12 mm thick or insulated
by its own under-gear, if appropriate.


https://standards.iteh.ai/catalog/standards/iec/0768e68c-c6fc-407f-b4b8-dd57ce7059cd/iec-60974-10-2007

60974-10 © IEC:2007 -1 -

The welding cable connecting the wire feeder to the welding power source shall be 2 m in
length or longer, if required, to make the connection and be of suitable current rating. If a
welding cable in excess of 2 m is provided by the manufacturer, the excess shall be folded to
and forth, as far as practicable, to form a bundle not exceeding 0,4 m in length. A welding
cable connection less than 2 m long shall be permitted if this is supplied with the equipment.

The interconnection cable(s) between the wire feeder and the welding power source shall be
of the type and length recommended by the manufacturer. Excess cable shall be folded to and
forth, as far as practicable, to form a bundle not exceeding 0,4 m in length.

A welding torch, as recommended by the manufacturer, may be used instead of a welding
cable to make the connection from the wire feeder to the conventional load

5.3.3 Remote controls

the load, where possible. For r.f. emission tests, the i
12 mm thick. Remote controls designed to be attached
use shall be placed as intended.

Excess cable shall be folded to and fogth to fo
far as practicable.

6 Emission tests

6.1 Classification for.f. e

6.1.1 Class A equipment

Class A equipm@g i
electrical power |

Class B equipment shall meet Class B limits in accordance with 6.3.

6.2 Test conditions
6.2.1 Welding power source
6.2.1.1 Test conditions for r.f. emission tests

The welding power source shall be tested at the conventional load voltages referenced in
6.2.2 under the following output conditions:

a) at rated minimum welding current;

b) at rated welding current at 100 % duty cycle.

Additionally, if there is an idle state, the welding power source shall be tested in this condition
with the configuration shown in Figure 1, with the load disconnected.
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If the primary current is greater than 25 A at any of the output conditions given above, the
output may be reduced to give a primary current of 25 A. However, if a primary current of 25 A
or less cannot be achieved, the voltage probe, as specified in 4.4, may be used in 6.3.2 as an
alternative to an artificial mains network.

Welding power sources capable of operating in both a.c. and d.c. modes shall be tested in
both modes.

Multi-process welding power sources shall be tested with the conventional load which gives
the highest load voltage for the set current. If a welding power source contains more than one
output circuit (for example, plasma cutting and manual arc welding), each circuit shall be
tested separately.

For power sources with an external wire feeder, only the MIG config be tested

with the MIG conventional load voltage.

6.2.1.2 Test conditions for harmonics

Wire feeders shall b€ tested at 50 % of the maximum wire feed speed setting, where possible.
Pre-programmed and synergic wire feeders shall be tested according to the output setting of
the welding power source.

During this test, pressure shall be removed from the drive rolls of the wire feeder and the
welding power source shall be loaded as given in 6.2.1.1.

6.2.4 Ancillary equipment

Other ancillary equipment shall be tested according to the manufacturer’s recommendations.

Arc striking and stabilizing devices and arc stud welding equipment shall be classified as
Class A equipment. For arc striking and stabilizing devices which are energy limited in
accordance with IEC 60974-3, no additional r.f. emission tests are required.
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