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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -

Part 10: Electromagnetic compatibility (EMC) requirements
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiomcemp
| national electrotechnical committees (IEC National Committees). The object of IEC ,is “to prg

ising
mote

ternational co-operation on all questions concerning standardization in the electrical and eleectronic fields. To

is end and in addition to other activities, IEC publishes International Standards, Technical/Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Ublication(s)”). Their preparation is entrusted to technical committees; any IEC NationalhGommittee inter
the subject dealt with may participate in this preparatory work. International, "governmental and
bvernmental organizations liaising with the IEC also participate in this preparation.”IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance .with conditions determing
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as‘hearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical ,committee has representation fro|
terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC Na
bmmittees in that sense. While all reasonable efforts are made ‘to ensure that the technical content o
ublications is accurate, IEC cannot be held responsible for\the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
pnsparently to the maximum extent possible in theirr national and regional publications. Any diverd
btween any IEC Publication and the corresponding-national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation oficonformity. Independent certification bodies provide confg
Esessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certifiéation bodies.

| users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC or its;directors, employees, servants or agents including individual expert
embers of its technical commitfees and IEC National Committees for any personal injury, property dama
her damage of any nature\whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of ,the, publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn te the Normative references cited in this publication. Use of the referenced publicatid
dispensable for the_correct application of this publication.

tention is drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent rights- YEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60974-10 has been prepared by IEC technical committee 26:
Electric welding.

This
Ame

fourth edition cancels and replaces the third edition published in 2014 and
ndment 1:2015. This edition constitutes a technical revision.

its

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

a) updated normative references;

b) reguirementsfor battery powered equipmment;

c)

The

Full
votir

This

A i
equ

The
the

relafed to the specific publication. At this\date, the publication will be

o I

o !

o I

e g

equirements for equipment combined with radio transmitters/receivers.

text of this standard is based on the following documents:

FDIS Report on voting
26/695/FDIS 26/697/RVD

information on the voting for the approval of this standard can-be found in the repor
g indicated in the above table.

publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

bment, can be found on the IEC web site.

committee has decided that the contents)of this publication will remain unchanged
stability date indicated on the IEC web site under "http://webstore.iec.ch” in the

econfirmed,
vithdrawn,
eplaced by a revised edition, or

mended.

t on

t of all parts in the IEC 60974 series, published under the general title Arc welding

until
data

IMP
that
und
colg

DRTANT —<Fhe 'colour inside' logo on the cover page of this publication indica

it contains colours which are considered to be useful for the corn
prstanding of its contents. Users should therefore print this document usin
ur printer.
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1

Thisnart of IEC 80074 snecifieg

ARC WELDING EQUIPMENT -

Part 10: Electromagnetic compatibility (EMC) requirements

Scope

1

()

)
7

1
T

a

This| part of IEC 60974 is applicable to equipment for arc welding, and allied procesfses,

incl

systems, arc striking and stabilizing devices and chargers for batt€pry powered equipment.

NOTE 1 Allied processes are, for example, plasma cutting and arc stud welding.

yding power sources and ancillary equipment, for example wite feeders, liquid cooling

NOTE 2 This document does not specify basic safety requirements for arc welding equipment such as protgction

agai

Arc

docyment.

rist electric shock, unsafe operation, insulation coordination and\related dielectric tests.

welding equipment containing a radio receiver*or transmitter is within the scope of|this

Thelradiated emission requirements in this\document are not intended to be applicable tq the
inteptional transmissions from a radio Arahsmitter as defined by the ITU nor to any spurious

emigsions related to these intentional\transmitters.

This|document specifies

a)

Arc
set

2

pplicable standards andtest methods for radio-frequency (RF) emissions;

pplicable standardstand test methods for harmonic current emission, voltage fluctuafions
nd flicker;

immunity requirements and test methods for continuous and transient, conducted |[and
adiated djsturbances including electrostatic discharges;

dditional) requirements for equipment powered by internal or external battgries
Annex\D);

dditional requirements for equipment containing radio frequency transmitters/receivers
B

welding equipment type tested in accordance with, and which has met the requirements-of
in, this document is considered to be in compliance for all applications.

Normative references

The following documents are referred to in the text in such a way that some or all of their

con
cite

tent constitutes requirements of this document. For dated references, only the edition
d applies. For undated references, the latest edition of the referenced document (including

any amendments) applies.

IEC 60050 " N . £/ . Voeabul availabl
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IEC 60974-1:2017, Arc welding equipment — Part 1: Welding power sources
IEC 60974-1:2017/AMD1:2019

IEC 60974-6:2015, Arc welding equipment — Part 6: Limited duty equipment

IEC 61000-3-2:20052018, 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 [61T000-3-372013, Electromagnetic compatibiity (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
IEC61000-3-3:2013/AMD1:2017

IEC61000-3-11:20002017, Electromagnetic compatibility (EMC) - Part- 3-11: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in public\lew-voltage supply
systems — Equipment with rated current <75 A and subject to conditional’connection

IEC61000-3-12:2011, Electromagnetic compatibility (EMC) — Part-3-12: Limits for harmponic
currents produced by equipment connected to public low-voltage systems with input currgnt >
16 A and—=< 75 A per phase

IEC[61000-4-2:2008, Electromagnetic compatibility {A(EMC) — Part 4-2: Testing |and
measurement techniques — Electrostatic discharge immunity test

IEC61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing |and
measurement techniques — Radiated, radiosfrequency, electromagnetic field immunity |test
IEC61000-4-3:2006/AMD1:2007
IEC[61000-4-3:2006/AMD2:2010

IEC[61000-4-4:2012, Electromagnpetic compatibility (EMC) — Part 4-4: Testing |and
measurement techniques — Electrical fast transient/burst immunity test

IEC[61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing [and
meajsurement techniques — Surge immunity test
IEC61000-4-5:2014/AMD1:2017

IEC61000-4-6:2014.3, Electromagnetic compatibility (EMC) - Part 4-6: Testing |and
mealsurement{techniques — Immunity to conducted disturbances, induced by radio-frequ¢ncy
fields

IEC [64000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing |and

meastrementtechrigues—Yoltage—dipsS—shoriinterruptions—and—voftage—varfations—ramtnity
tests
IEC 61000-4-11:2004/AMD1:2017

IEC 61000-4-34:2005, Electromagnetic compatibility (EMC) - Part 4-34: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current more than 16 A per phase

IEC 61000-4-34:2005/AMD1:2009

IEC 61000-6-1:2016, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards —
Immunity standard for residential, commercial and light-industrial environments

IEC 61000-6-2:2016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity standard for industrial environments
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IEC 61000-6-3:2006, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —
Emission standard for residential, commercial and light-industrial environments
IEC 61000-6-3:2006/AMD1:2010

IEC 61000-6-4:2018, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments

CISPR 11:20092015, |Industrial, scientific and medical equipment — Radio-frequency
disturbance characteristics — Limits and methods of measurement*-
Amendment1:-2010

C|S P 11 :’)rMRIAI\/In'I ;')ma

CISPR 11:2015/AMD2:2019

CISPR 14-1:2016, Electromagnetic compatibility — Requirements for household™~appliarjces,
elecfric tools and similar apparatus — Part 1: Emission

CISPR 16-1-1:2019, Specification for radio disturbance and immunity meéasuring apparatus
and|methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measyring
apparatus

CISPR 16-1-2:2014, Specification for radio disturbance and jmmunity measuring apparatus
and|methods — Part 1-2: Radio disturbance and immunity dneasuring apparatus —Aneiary
egqupment—Conducted—disturbances Coupling devices for conducted disturbance
meajsurements

CISPR 16-1-2:2014/AMD1:2017

CISPR 16-1-4:2019, Specification for radio disturbance and immunity measuring appanatus
and|methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antefnas
and [test sites for radiated disturbance measurements

3 [Ferms and definitions

For the purposes of this document, terms and deﬂmhonsgwewwt&&%%%eneemiag

EMQ -and-the-relevant phenemena—aivenintEC 60050-851 on-arcwelding-eauipment-and in
Evg—ahatheferevantphenomrena;,—ghveri1Ecovoob 851 on-arc wetag-egtHpmentat

IEC[60974-1 as well as the'following apply.

ISOfand IEC maintginyterminological databases for use in standardization at the folloying
addiesses:

o |EC Electr¢pedia: available at http://www.electropedia.org/

e |SO Onlitre browsing platform: available at http://www.iso.org/obp

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.

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.

[SOURCE: IEC 60050-851:2008, 851-15-13]
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3.2
coupling network
electrical circuit for transferring energy from one circuit to another with a defined impedance

Note 1 to entry: Coupling and decoupling devices can be integrated into one box (coupling and decoupling
network (CDN)) or they can be in separate networks.

[SOURCE:IEC 61000-4-6:2013, 3.7]

33
EUT

equipmentundertest

Q
o>
bling/decoupling network Q
frical circuit incorporating the functions of both the coupling and decou%rl networks
N

3.3

CDN
cou
elec

[SO

34

dec
dec
elec
affe

[SO

URCE:IEC 61000-4-6:2013, 3.8]

bupling network

bupling device

frical circuit for preventing test signals applied to t
tting other devices,equipment or systems that are

Q
N

JRCE:IEC 61000-4-6:2013, 3.9]

v/
S
S
O
&

I—é\}quipment under test (EUT)
tunder test

from

fully-anechoic ro
shie the internal surfaces of which are lined with radio-frequency-engrgy
abs( i.e. RF absorber) that absorbs electromagnetic energy in the frequégncy

ded enclos (@
rbing ma{gglé‘(
e of |$@ t

J{é). CISPR 11:2015/AMD1:2016, 3.20]

3.6

OATS

open-area test site

facility used for measurements of electromagnetic fields the intention for which is to simulate
a semi-free-space environment over a specified frequency range that is used for radiated
emission testing of products

Note 1 to entry: An OATS typically is located outdoors in an open area, and has an electrically-conducting ground

plane.

[SOURCE: CISPR 11:2015/AMD1:2016, 3.21]
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3.7

port

particular interface of an equipment which couples this equipment with the external
electromagnetic environment (IEC 60050-161:2018, 161-01-01) and through which the
equipment is influenced by this environment

EXAMPLE Examples of ports of interest are shown in Figure 1. The enclosure port is the physical boundary of the
apparatus (e.g. enclosure). The enclosure port provides for radiated and electrostatic discharge
(IEC 60050-161:2018, 161-01-22) energy transfer, whereas the other ports provide for conducted energy transfer.

Encl t
AC power port feosure por Signal/control port

Equipment )
DC power port Functional earth port

1EC

Figure 1 — Examples of ports

Note |1 to entry: Ports in the subject area of electromagnetic compatibility are specifiG ¢ases of the port defin¢d in
IEC 40050-131:2002, 131-12-60.

[SOURCE: IEC Guide 107:2014, 3.1.12, modified — The prdsentation of the term and| the
wording of the definition have been revised for compatibility with IEC 60050 (all parts).]

3.8
porfable, adj
capable to be carried by one person

Note|1 to entry: Portability is typically specified by the,equipment manufacturer based on the intended usg, the
equigment design and/or local regulation.

[SOURCE: IEC 60050-151:2001, 151-16=47, modified — The note to entry has been enffrely
redrafted.]

3.9
SA(Q
semli-anechoic chamber
shielded enclosure, in_Which five of the six internal surfaces are lined with radio-frequg¢ncy
enellgy absorbing m@terial (i.e. RF absorber) that absorbs electromagnetic energy in| the
freqpiency range of_interest, and the bottom horizontal surface is a conducting ground pjane
for yse with OATS\test set-ups

[SOURCE;*CI5PR 11:2015/AMD1:2016, 3.22]

3.10
small equipment

equipment, either positioned on a table top or standing on the floor which, including its cables
fits in an imaginary cylindrical test volume of 1,2 m in diameter and 1,5 m height (abeve-the to
ground plane)

[SOURCE:—CISPR-14:2009—Amendment—1+2046,—3-140 CISPR 11:2015, 3.17, modified —
Replacement of the term "small size equipment" by "small equipment"]

3.11

wired network port

PORT for the connection of voice, data and signalling transfers intended to interconnect
widely-dispersed systems by direct connection to a single-user or multi-user communication
network
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Note 1 to entry: Examples of these include CATV, PSTN, ISDN, xDSL, LAN and similar networks.

Note 2 to entry: These PORTS may support screened or unscreened cables and may also carry AC or DC power
where this is an integral part of the telecommunication specification.

[SOURCE: CISPR 32:2015, 3.1.32]

4 General test requirements

4.1 Test conditions

Tests shall be carried out on completely assembled equipment representative of the sgries
production. Tests shall be performed within the specified operating conditions .giveh in
IEC[60974-1:2017 and IEC 60974-1:2017/AMD1:2019 or IEC 60974-6:2015, and af./the rpted
supply voltage and frequency. Results obtained for RF emission and immunity-.aty50 HZ are
valiq for the same model operating at 60 Hz and vice versa.

Whdre this document gives options for testing particular requirements With a choice of|test
methods, compliance can be shown against any of the test methods, usiig the specified limits
with|the restrictions provided in the relevant tables.

Identical units may be used for testing in parallel. In this ¢ase, this information shall be
recgrded in the test report.

4.2 | Measuring instruments

The|measuring equipment shall comply with the réquirements of CISPR 16-1-1:2019 and the
standards referred to in—Tables1,2-and-3 Table 6y°Table 7 and Table 8 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 Q/50 uH or 50 Q/50 uH + 5 ) V-
network as specified in CISPR 16«1-2:2014 and CISPR 16-1-2:2014/AMD1:2017.

The|artificial network is required to provide a defined impedance at RF across the miains
supply at the point of measturement and also to provide for isolation of the equipment upder
testffrom ambient noise.on the power lines.

4.4 | Voltage probe

A vqltage prebéas specified in CISPR 16-1-2:2014 and CISPR 16-1-2:2014/AMD1:2017 shall
be Lsed when the artificial mains network cannot be used. The probe is connerted
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
TE—C€ € iy Te—acturacy—™o M S ETeén O 1€ C C aiTy—Otne cgevice
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-4 6 GHz, the antenna(s) used shall be as specified in
CISPR 16-1-4:2019.

Measurements shall be made for both horizontal and vertical polarization.-The-nearest-point
of-the-antenna(s)-to-the-ground-shall-be-netless-than-0:2-m-

On an OATS or in a SAC, the nearest point of the antenna(s) to the ground shall be not less
than 0,25 m.
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For measurements in a FAR, the antenna height is fixed at the geometrical middle height of

the validated test volume.

4.6 Load Coupling/decoupling network (CDN)

If a shielded chamber is required and the load is situated outside the shielded chamber, a
load-decoupling network connected to the outside load via suitable RF filters shall be used
inside the chamber. A 150 Q CDN AF 2, as specified in IEC 61000-4-6:2013, suitable for the
respective load current and voltage, shall be used. The RF-port of the CDN shall be

terminated with 50 Q.

Any| suitable coupling devices specified in CISPR 16-1-2:2014 and CISPR, | 16-

1-2:014/AMD1:2017 may be used for the conducted emission assessment of signah, ecoptrol

or measurement ports.

5 [Test set-up for emission and immunity

5.1 | General

Emigsion and immunity testing of equipment that is not PORTABLE “shall be carried ouf on

equipment configured in accordance with Figure 2. For PORTABLE equipment, either the|test

set-yp given in Figure 2 or the test set-up given in Figure '3 shall be used. Arc welding

equipment tested in one of these configurations shall, be” considered to have met| the

necgssary requirements of this document.

In-apy situation where it is necessary to re-test the equipment to show compliance with{this

cropperdtno oot eotue arladnallhe cnoenn cboll beonencl ln cpdlen foocnoenios conelotonde oo
anl - v ‘ | co

For the measurement of the output currentripple, there are no specific requirements fo the

equipment configuration.

For |RF emission, EM field immuRity, common mode immunity, and fast transient immuynity

testg the following dimensions apply:

h Figure 2, a shall be 1 'm;
h Figure 2 and Figlire' 3, b shall be 0,4 m or less;
n Figure 3, 7 shall be 0,8 m;

h Figure 35 the horizontal distance ¢ between the EUT and the
m or less:

Dimensions a, b and & are undefined for all other tests.

convential load shall

be 1

The tolerance for the dimensions ¢ and # is + 0,05 m.
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Key

1 Welding power source 7 Welding cable (bundled)

2 Liquid cooling system 8 Input supply cable (bundled)
3 Wire feeder 9 Insulation

4 Remote control 10 Reference'ground plane

5 Interconnection cable (bundled) 11 Cenventional Io_ad

6 Remote control cable (bundled) g ioad-decoupling-network
a Distance between power source and load or load/decoupling network

b Cable bundle length

NOTE 1 Items 2, 3, and 4 are ancillary equipiient, as applicable, and are typically positioned as specified
by the equipment manufacturer.

NOTE 2 Insulation (item 9) is placed between items 1 and 3 if specified by the manufacturer.

Figure 2 — Test set-up 1 for arc welding equipment

If, due to the design of the arc welding equipment, these tests cannot be carried out as
desgribed, the.Smanufacturer's recommendations (for example, temporary bypassing or
disaplement-oficontrol circuits) should be followed in order to match these test objectives.|Any
temporary_changes to the arc welding equipment shall be documented.

If ancillafy 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.
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Arc welding equipment

Remote control (under the table)
Welding cable (bundled)
Remote control cable (bundled)

Input supply cable (bundled)

Cable bundle length

Non-conductive table height

Item 2 is ancillary equipment, as applicable.

Figure 3 — Test set-up 2 for portable arc welding equipment

© o N o

IEC

Insulation
Reference gfound plane
Non-cenductive table

Conventional load ;
The load may be placed under or beside the]
table (under the table)
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The
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an ddapter. The welding cables shall have a minimum length of 2 m.

If a
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Arc welding equipment 3 Test antenna (horizontal polarization shown
Welding cables (bundled) 4 Conventional load or {oad 'decoupling netwo
Separation distance between the equipment under test and the radiation center\of the antenna

Distance between the equipment under test and nearest point of the antenna

Figure 4 — Top view of test set-up as shown in Figure 2

welding power source shall be connected to the conventional load by welding cablg
ble cross-section for the welding current, or thetappropriate torch or electrode holder

oad situated outside the shielded chamber is used, a load-decoupling network as def

inated to the reference ground and<¢onnected to the outside load via suitable filters.

RF emission tests using the(test set-up given in Figure 2, the welding power source
sulated by an insulating:that (or blocks) not greater than 12 mm thick or insulated b
under-gear if appropriate.

electromagnetic radiation disturbance and EM field immunity tests using the test set-u
h in Figure 2, the welding power source and conventional load (or, if applicable, the |
upling netwdrk) shall be at one stationary position with respect to the test antenn
vn in Figlre 4. The separation distance e in Figure 4 is defined in—Clause
PR14:2009 8.3 of CISPR 11:2015 and CISPR 11:2015/AMD1:2016. The separd
nceNin* Figure 4 is defined in IEC 61000-4-3:2006, IEC 61000-4-3:2006/AMD1:2007
61000-4-3:2006/AMD2:2010.

s of
with

ned

6 shall be placed inside the shielded chamber. The load-decoupling network shall be

shall
y its

p as
bad-
n as
5—of
tion
and

The cables shall be allowed to fall naturally to the ground plane. Excess cable length shall be
folded to form separate bundles not exceeding 0,4 m in length, as far as practicable.

Specific test set-up geometries for immunity tests can be found in the basic standards
referenced in Tables4,-2and-3 Table 6, Table 7 and Table 8.

The

5.2

configuration of the equipment under test shall be noted in the test report.

Load

During the tests, the arc welding operation is simulated by loading the equipment with a
conventional load as specified in IEC 60974-1:2017 and |IEC 60974-1:2017/AMD1:2019. For
RF emission tests that do not use a CDN, the conventional load shall be insulated by an
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insulating mat (or blocks) not greater than 12 mm thick or insulated by its own under-gear if
appropriate.

For the measurement of the output current ripple, the inductance of the load including welding
cables at the fundamental frequency shall be less than 10 yH per 100 mQ total resistance.

5.3 Ancillary equipment
5.3.1 General requirements

Ancillary equipment shall be tested in conjunction with a welding power source. It shall be
connected, installed and configured as recommended by the manufacturer.

Spegific requirements for the operation of ancillary equipment are given below.

5.3.2 Wire feeders

Wirgq feeders shall be positioned on/by or near a welding power source“as designed. Wire
feeders, which can be located both inside or outside the welding power source enclogure,
shal| be placed outside. For RF emission tests, wire feeders designed to be placed onl the
floo shall be insulated from it, by an insulating mat (or blocks) net‘greater than 12 mm {hick
or insulated by its own under-gear, if appropriate.

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 cable length shall
be fplded to form a bundle not exceeding 0,4 m_in length, as far as practicable. A welding
cable connection less than 2 m long shall be permitted if this is supplied with the equipment.

Thelinterconnection cable(s) between thewire feeder and the welding power source shall be
of the type and length recommended by.the manufacturer. Excess cable length shall be folded
to fgrm a bundle not exceeding 0,4 m:inZlength, as far as practicable.

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

5.3.3 Remote controls

If a welding power squfce is capable of operating with a remote control, it shall be tested |with
the femote contrel connected, which is expected to give the highest emissions and/or loyest
immunity. The-semote control shall be placed on, and insulated from, the ground plane beside
the Joad, where possible. For RF emission tests, the insulation shall not be greater than
12 mim thiek."Remote controls designed to be attached to the arc welding equipment ddring
use ghall be placed as intended. For wireless remote controls, see Annex E.

Excess cable length shall be folded to form a bundle not exceeding 0,4 m in length, as far as
practicable.

Complex controls that can be used independently from a dedicated power source may be
tested in conjunction with the power source or as a stand-alone unit, as specified by the
manufacturer.

5.3.4 Arc striking and stabilizing devices

Arc striking and stabilizing devices shall be disabled during all tests other than RF emission
tests to protect test equipment. For RF emission tests, measurements shall be started 5s
after the equipment is in operation.
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5.3.5 Liquid cooling systems

Liquid cooling systems shall be positioned on/by or near a welding power source as designed.
Liquid cooling systems, which can be located both inside or outside the welding power source
enclosure, shall be placed outside. For RF emission tests, liquid cooling systems 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.

The inlet and outlet may be connected by a hose, as recommended by the manufacturer, to
allow the flow of cooling liquid.

6 Emission tests
6.1 Classification for RF emission tests
6.1. Class A equipment

e
D
o

Clags A equipment is equipment suitable for use in all locations other than those allocated in
residential environments and those directly connected to a lgwvoltage power supply netyvork
whigh supplies buildings used for domestic purposes.

Clags A equipment shall meet Class A limits in accordance with 6.3.

Arc [striking and stabilizing devices and arc stud>welding equipment shall be classified as
Clags A equipment.

6.1.2 Class B equipment

Clags B equipment is suitable for use-in all locations, including residential locations wherg the
electrical power is provided by the public low-voltage supply system.

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

6.2 Test conditions
6.2. Welding power source
6.2.1.1 Testconditions for RF 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. If no rated current is specified for a 100 %
duty cycle, the test shall be carried out at 50 % of 75,4

Additionally, if there is an idle state, the welding power source shall be tested with the cables
disconnected at the load.

If the supply current is greater than 25 A at any of the output conditions given above, the
output may be reduced to give a supply current of 25 A. However, if a supply current of 25 A
or less cannot be achieved, the voltage probe, as specified in 4.4, may be used for tests in
accordance with 6.3.2 as an alternative to an artificial mains network.
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Welding power sources-capable—of-operating-in-beth-a.c—and-d.e-—modes shall be tested in
beth all operating modes.

NOTE Typical examples for operating modes are AC, DC or pulsed DC.

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 configuration shall be tested
with|the MIG conventional load voltage. As an alternative, the MAG configuration can alsp be
useq.

6.2.1.2 Test conditions for harmonics

Weldling power sources within the scope of IEC 6097441:2017 and
IEC60974-1:2017/AMD1:2019 shall be tested at the conventional load voltage according to
the process as given in 6.2.2 at maximum rated welding current at the rated duty cycle.

The| arithmetic average value of 1,56 s smoothed RMS supply(eurrent values (/.o as| per

IEC61000-3-12:2011) shall be measured when the welding (power source is delivering its
maxjmum rated welding current I, ...

For welding equipment within the scaope of IEC 60974-1:2017 and
IEC60974-1:2017/AMD1:2019 with a rated maximum supply current below 16 A, | the
refefence current I for the definition of limits shall be 16 A.

The|maximum and arithmetic average values.of 1,5 s smoothed RMS harmonic current values
in each discrete Fourier transform (DFT)“time window shall be determined over one| full
thermal cycle of 10 min including the idte “state period.

NOTE 1 An idle state period of more thag#0 % is not a stand-by mode as defined in IEC 61000-3-12:2011, but an
operdtional mode of the welding equipmlent within its full thermal cycle.

Welgling power sources-capable—of-operating-in-beth-a.c—and-d.e.—modes shall be testgd in
betH all modes.

NOTE 2 Typical examples“for operating modes are AC, DC or pulsed DC.

Multi-process welding power sources shall be tested with the conventional load which dgives
the highest eonventional load voltage for the set current.

Tesf conditions for welding power sources within the scope of IEC 60974-6:2015 are given in
IEC [61000-3-2:2018.

6.2.1.3 Test conditions for voltage fluctuations and flicker

Test conditions for welding power sources are given in |EC 61000-3-3:2013 and
IEC 61000-3-3:2013/AMD1:2017.

NOTE 2 IEC 61000-3-3:2013, Clause A.15 is applicable to equipment with / > 16 A.

1max

6.2.1.4 Test conditions for output current ripple

The welding power source shall be tested at the conventional load voltages referenced in
6.2.2 at rated welding current at 100 % duty cycle. If no rated current is specified for a 100 %
duty cycle, the test shall be carried out at 50 % of I,y
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The current ripple shall be recorded in the time domain.

6.2.2 Load voltages

Conventional load voltages are given in IEC 60974-1:2017 and IEC 60974-1:2017/AMD1:2019
or IEC 60974-6:2015.

6.2.3 Wire feeders

Wire feeders shall be 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 yelding power source.

Duripg 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

Othe¢r ancillary equipment shall be tested according to the manufacturér’s recommendations.

6.3 Emission limits
6.3. General

Emission limits are designed to reduce the probability of ‘interference but will not in all cases
elimjnate interference, for example, when the receivihg*apparatus is in close proximity or|has
a high degree of sensitivity.

The|ability of arc welding equipment to work in a compatible manner with other radio|and
elecfronic systems is greatly influenced byfie manner in which it is installed and used.|For
this |[reason a code of practice is appended to this document (see Annex A), and |t is
recommended that the arc welding equipment be installed and used in accordance with|this
code¢ of practice if electromagnetic compatibility is to be achieved.

NOTE The origins of the limit values hithis document are summarized in Annex B.

2 Mains terminal disturbance voltage

6.3
6.3.2.1 Idle state

The mains terminal disturbance voltage limits for Class A and Class B arc welding equipment
in idle state, are given in Table 1. The appropriate set of limits shall be selected in
accordance with the maximum rated input power of the equipment. If the rated input power is
not given on the rating plate, it is calculated using the rated maximum supply current /4.«

and the rated input voltage Uj,.

The EUT shall meet either both the average and the quasi-peak limits using corresponding
detectors or the average limit when using a quasi-peak detector.
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Table 1 — Mains terminal disturbance voltage limits, idle state

E Class A Class A Class A
re;g:ezcy Class B maximum rated input | maximum rated input | maximum rated input
g power < 20 kVA power > 20 kVA 2 power > 75 kVA P
MHz dBuV dBuV dBuV dBuV
Quasi-peak Average Quasi-peak | Average | Quasi-peak | Average | Quasi-peak | Average
66 56
015 Decreasing linearly with 20
1910°0,50 logarithm of frequency to ™ 0o 100 o 15U !
56 46
0,5pto 5 56 46 73 60 86 76 125 115
90 80
Decreasing linearly
510 30 60 50 73 60 . with 115 105
logarithm of frequenty.
to
73 60

At the transition frequency, the more stringent limit shall apply.

2  These limits apply to equipment with a rated power > 20 kVA and.intended to be connected to a dedifated
pewer transformer or generator, and which is not connected to low voltage (LV) overhead power lineqd. For
equipment not intended to be connected to a user specific powéetransformer the limits for < 20 kV A applyl. The
minufacturer and/or supplier shall provide information on,.insfallation measures that can be used to rgduce
efnissions from the installed equipment. In particular it shall be indicated that this equipment is intended [to be
cennected to a dedicated power transformer or generatopand not to LV overhead power lines.

b These limits apply only to high power electronic systems and equipment with a rated power greater than 7% kVA
when intended to be installed as follows:

—| the installation is physically separatedfrom residential environments by a distance greater than 30 m
a structure which acts as a barrierte-radiated phenomena,

the installation is supplied from a dedicated\power transformer or generator, and which is not connecfed to
low voltage (LV) overhead power lines,

or by

—| the manufacturer and/or supplier shall indicate that this equipment meets the disturbance voltage limifts for

high power electronic systems and equipment of rated input power > 75 kVA and provide informati
installation measures to be<applied by the installer. In particular, it shall be indicated that this equipmgnt is
intended to be used inyan-installation which is powered by a dedicated power transformer or generatofr and
not by LV overhead.power lines.

n on

6.3.2.2

The
are

Loaded

mains;terminal disturbance voltage limits for Class A and Class B arc welding equipment
the-Group-2-limits given in—Table 6of CISPR14:2009 Table 2. The appropriate s
limitg ‘'shall be selected in accordance with the maximum rated input power of the equip

t of
ent.

If the rated input power is not given on the rating plate, it is calculated using the rated
maximum supply current /.., and the rated input voltage U,.
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Table 2 — Mains terminal disturbance voltage limits, load conditions

F Class A Class A
re;g:e:cy Class B maximum rated input power maximum rated input
9 <75KVA?2 power > 75 KVA & b
MHz dBuV dBuVv dBuVv
Quasi-peak Average Quasi-peak Average Quasi-peak Average
66 56
Decreasing linearly with
0,15 to 0,50 . 100 90 130 120
logarithm of frequency to
56 46
0,50 to 5 56 46 86 76 125 ™5
90 80
5 to 30 60 50 Decr_easing linearly with 115 105
logarithm of frequency to
73 60
At|the transition frequency, the more stringent limit shall apply.
@ | The maximum rated input power is calculated using the rated maximum sdpply current L max:
b | The manufacturer and/or supplier shall provide information on instaflation measures that can be used|to
reduce emissions from the installed equipment.
The|EUT shall meet either both the average and {he/quasi-peak limits using corresponding
detegctors or the average limit when using a quasi<peak detector.
For Class A equipment impulse noise (clicks)ahich occurs less than 5 times per minute ig not
congidered.
For Class B equipment impulse noise: (clicks) which occurs less than 0,2 times per minyte a
relaxation of the limits of 44 dB is«allowed.
For glicks appearing between\0,2 times and 30 times per minute, a relaxation of the limifs of
20 log (30/N) dB is allowed” (where N is the number of clicks per minute). Criterig for
separated clicks can be found in CISPR 14-1:2016.
6.3.3 Conductedremissions at signal, control and measurement ports
Clags A equjpmént shall comply with the limits in Table 5 of IEC 61000-6-4:2018.
Clags B\eguipment shall comply with the limits for the telecommunications/network port$ in
Tablend.6f IEC 61000-6-3:2006/AMD1:2010.

These requirements apply only to PORTS that connect the welding system to external

equi

pment (e.g. wired network ports).

These requirements do not apply to PORTS designed exclusively for interconnection of
equipment within the welding system (e.g. wire feeders, welding torches, gas consoles, other
power sources, remote controls).

6.3.4

Output current ripple

The output current ripple of Class B arc welding power sources shall comply with the limits
given in Table 3.
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NOTE The permissible peak-peak value is selected based on the fundamental frequency of the output current
ripple. Compliance with this value at the fundamental frequency, which can be below the frequency range where
limits for the magnetic field strength are defined, ensures compliance of all spectral components.

Table 3 — Output current ripple limits for Class B arc welding power sources

Frequency Current ripple amplitude
range in time domain
MHz dBA? peak-peak
55,6

Decreasing linearly with
logarithm of frequency to

8,6
8,6

004 o0 480
ot T

Decreasing linearly with

0,150 to 30 logarithm of frequency to

-27,4

a dBA is a logarithmic unit where 0 dBA represents a cuptent
of 1 A.

6.3.9 Electromagnetic radiation disturbance

6.3.5.1 Idle state

The| electromagnetic radiation disturbance limits/for Class A and Class B arc welding

'ment in |d|e state%g%%%—e%%%%mmm%—m%k@i
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Table 4 — Electromagnetic radiation disturbance - Idle state

Class B Class A
Quasi-peak Quasi-peak
Frequency dBuV/m dBuV/m
range
OATS or SAC FAR®P OATS or SAC FAR®P
MHz
10 m 10 m
measuring 3 m measuring distance 2 | measuring | 3 m measuring distance @
distance distance
30 to 230 30 40 42 to 35 40 50 52 to 45
230 to
1000 37 47 42 47 57 52 \

On an OATS or in a SAC, class A equipment can be measured at a nominal distance of
m or 30 m. In case of measurements at a separation distance of 30 m, an inverse propo

distance for determining compliance.

At the transition frequency, the more stringent limit shall apply. In the frequen
230 MHz, the limit for measurements in the FAR decreases linearly wi he logarithm

frequency. q

be used at locations where there is a distance greater than 30
third party sensitive radio communications. The manufacture\O
documentation that this equipment is intended to be used
distance to third party sensitive radio services is > 30 m. If thé
relaxation does not apply.

%

factor of 20 dB per decade shall be used to normalize the measured data to t?}el/ cified

r'\:ge 30 MHz to

A 20 dB relaxation applies to Class A equipment with a rated power of@ 0 kVA and intended to
between the equipment and

indicate in the technical
ations where the separation
conditions are not met, then the

I|ty

of

2  The limits specified for the 3 m separation distalQe\gpply only to small equipment meeting

Q/C) Table 5 — Electromagnetic radiation disturbance — Loaded state

the size criterion defined in 3.10. \\
b The table-top equipment shall fit into the tegtwume of the FAR.
J
\g‘@
6.3.5.2 Loaded A‘\Q
The| electromagnetic radiation d{'Qurbance limits for Class A and Class B arc wel
equipment are the limits given W@RRAJ—Z@QQ Table 5.
N
The]
freq
o
The]
e

Class B Class A
Quasi-peak Quasi-peak
Frequency dBuV/m dBuV/m
range
OATS or SAC FARP® OATS or SAC ‘ FARP®
MHz
10 m 3 m measuring 10 m 3 m measuring
measuring distance 2 measuring distance @
distance distance
30 42 80 0 | 102
> 30 to 80,872 42 to 39
80,872 to 81,848 30 40 39 Decreasing linearly
81,848 to 134,786 39 to 37 with logarithm of frequency
134,786 to 136,414 37 to
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75
75

70
70

60
60

3710 35
42

136,414 to < 230
> 230 to 1 000

37 47

On an OATS or in a SAC, Class A equipment can be measured at a nominal distance of 3 m,
10 m or 30 m. In case of measurements at a separation distance of 30 m, an inverse
proportionality factor of 20 dB per decade shall be used to normalize the measured data to the
specified distance for determining compliance.

a8  The limits specified for the 3 m separation distance apply only to small equipment meeting

the size criterion defined in 3.10.

b The table-top equipment shall fit into the test volume of the FAR.

6.3.6 Harmonics, voltage fluctuations and flicker
The|limits for
a) Ilharmonic current emissions are given in IEC 61000-3-2:2018 and IEC 61000-3-12:201{1,
b) yoltage fluctuations and flicker are given in |IEC 61000-3-3:2013

IEC 61000-3-3:2013/AMD1:2017 and IEC 61000-3-11:2017,
and |are applicable to arc welding equipment with a supply curreqt?, .., up to 75 A, as ¢
in Figure 5 and Figure 6.
NOTE 1 IEC TS 61000-3-4:1998 can be used to guide the parties eoncerned by the installation of arc we
equigment with an supply current 7, above 75 A in a low-voltage{network.
NOTE 2 IEC 61000-3-3:2013, Clause A.15, is applicable to eqdipment with 7, > 16 A.

Equipment for,

professional, use Yes

No

A 4
Application of IEC 61000-3-12:2011;
determine the equipment R___ value

No

)

Application of
IEC 61000:3;2:2011

Y

limitin
IEC 61000-3-12
201172

No No

=337

Yes

Compliance ™\ _No Information? Information?

with B limits?

(eaa-Clauca
\

8f)
No

(eaaClalica
\)

8e)
No

Yes

A

No compliance with the
requirements of IEC 60974-10:2020

y A

Compliance with the
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Figure 6 — Overview of\flicker requirements

7 Immunity tests

7.1 | Classification for immunity-tests
7.1. Applicability of tests

Arc |welding equipment covered by this document is sub-divided into categories for| the
purgose of immunity «equirements as given below. Category 1 arc welding equipment is
congidered to meet(the necessary immunity requirements without testing. Category 2| arc
welding equipment'shall fulfil the requirements of 7.4.

7.1.2 Category 1 equipment

Category 1~ equipment includes arc welding equipment not containing electronic coptrol
circyitty, for example, transformers, transformer rectifiers, passive remote controls, liquid

I " OO baot o laod ; e £l
COooIMg—Systems—COneatersattton-erectrormt-wirereeaers:

Electric circuits consisting of passive components such as inductors, RF suppression
networks, mains frequency transformers, rectifiers, diodes and resistors are not considered to
be electronic control circuitry.

7.1.3 Category 2 equipment

Category 2 equipment includes all arc welding equipment excluded from Category 1 above.
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7.2 Test conditions

Welding power sources shall be tested during no-load and loaded operation at the welding
current corresponding to a 100 % duty cycle, when delivering current into a conventional load
in accordance with 6.2.2.

If the supply current is greater than 25 A at any of the output conditions given above, the
output may be reduced to give a supply current of 25 A.

Compliance shall be checked by measuring the no-load voltage (for the no-load test) and the
mean value of the welding current (for the loaded operation test)

Wirg feeders shall be tested at 50 % of the maximum setting. The speed of the wire/fegder
shal]l be measured using a tacho-generator on a drive roll or by using other equivalent means.

NOTE To carry out this test, pressure is removed from the drive rolls.
7.3 | Immunity performance criteria
7.3. Performance criterion A

The|arc welding equipment shall continue to operate as intended. A variation in welding
current, wire feed speed and travel speed of £10 % of thelsetting is permitted;—unless{-the
manpfacturer-states-otherwise. All controls shall continue to function and, in particular, it shall
be possible to terminate the welding current using the normal switch provided, for example,
the switch on a metal inert/active gas welding torch ot<{foot control. No loss of stored data is
permitted. After the test the output shall return to the eriginal setting. Under no circumstafces
shall the no-load voltage exceed those +values given in |EC 60974-1:2017 |and
IEC[60974-1:2017/AMD1:2019.

7.3.2 Performance criterion B

riation in welding current, wire-feed speed and travel speed of _?88 % is permijtted

ractice this may result in the*arc extinguishing, in which case the arc may be reinitipted
by the operator using the normalmeans). It shall be possible to terminate the welding cufrent
the normal switch provided, for example the switch on a metal inert/active gas welding
torch or foot control. No loss’of stored data is permitted. After the test the output shall rgturn

Temporary\less of function is permitted, requiring the arc welding equipment to be reset
manjually, for example by switching it off and on.

No |0Ss of stored data Is permitted unless It can be restored by the operation of the conirols.
Under no circumstances shall the no-load voltage exceed those values given in
IEC 60974-1:2017 and IEC 60974-1:2017/AMD1:2019.

7.4 Immunity levels

Immunity requirements are given in Table 6 for the enclosure, Table 7 for the AC input power
port and Table 8 for ports for measurement and control lines.
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Table 6 — Immunity levels — Enclosure

Phenomena Units spec-:-fpics:;tion Basic standard Remarks Pen:glt'g:’zia:ce
MHz 80 to 1 000 IEC 61000-4-3: The test level
Radiofrequency EM field, V/m (unmod. 10 2006/AMD1: specified is prior to A
amplitude modulated RMS) 2007/AMD2: P modulatipon
% AM (1 kHz) 80 2010
GHz 1,4 t0 6,0 IEC 61000-4-3: The test level
Radiofrequency EM field, V/m (unmod. 3 2006/AMD1: specified is the A
amplitude modulated RMS) 2007/AMD2: RMS value of the
% AM (1 kHZz) 80 2010 unmodulated carrier
Contact kV (ch
dis?:r;:rcée vo(lct:asge 4@ See basic standard B
Electfostatic IEC 61000-4-2: for applicability of
dischiarge . 2008 contact and/or air
Air kV (charge a :
discharge voltage) 8 discharge test B
a8 Testing is not required at lower levels than those specified.
Table 7 — Immunity levels — AC input power._port
Phénomena Units T?St . Basic standard Remarks Perfo_rm_ nce
specification criteri
kV (peak) +2 oy
Ezzt ients Repetition frequency kHz 5o0r 100 IEC 621(?105 4-4: e B
Tr/Th ns 5/50
Soonels
Radlo- The test level
MHz 0,15 to 80 _A.n. | specified is-priorto
freqpency V (unmod. RMS) 10 IEC 61000-4-6 | ™ moduiation the A
modk % AM (1 kHz) 80 RMS value of the
unmodulated carrier
a
Thi .
s 1,2/50 (8/20 required-when
urges Tr/Th ps (8720) | |£c 61000-4-5: | normal funstioning
linefo-line kV (open-circuitvoltage) +1 2014/AMD1: cannot-be-achieved B
2017 because of the
lineto-earth kV (open-circuit, voltage) +2 i
onthe EYUT d. 9
% fresidual voltage 70 ] BC
oycles at 50/60Hz 25/30 IEgogl?X&_S]“'
Volthge dios % residual voltage 40 2017 Voltage shift at zero c
9 P cycles at 50/60Hz 10/12 IEC 61000-4-34- crossings ° ¢ ©
- 2005/AMD1:
% residual voltage 0 2009 cB
cycle 1
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Phenomena Units T?St . Basic standard Remarks Perfqrm_ance
specification criteria
NOTE

The test level can also be defined as the equivalent current into a 150 Q load.
Applicable only to input PORTS.

For electronic power converters, the operation of protective devices (e.g. undervoltage protection) and the
performance criterion C are allowed.

For supply voltages where no test equipment is commercially available (e.g. CDNS), this test is not required.

The test shall be carried out at the frequencies appropriate to the power supply frequency. Equipment
ihtended to be used in regions where only one of these frequencies is applied needs to be tested @t|this
4pecific frequency only.

The test may be performed at one or at both repetition frequencies. The use of 5 kHz repetition fki€quengy is
traditional; however, 100 kHz is closer to reality.

are
the

Ih cases where a manufacturer's specification requires external protection devices or measures which|
learly specified in the user's manual, the test requirements of this document shall beésapplied with

¢xternal protection devices or measures in place.

Table 8 — Immunity levels — Ports for process, signalling, measurement and control
Ph¢gnomena Units T?St . Basic standard Remarks Perfqrmlnce
specification criteri
Fast kV (peak) +2 IEC 61000-4-4: | Capacitive clamp
trangients Tr/Th ns 5/50 2012 dbf B
i Repetition frequency kHz 5 use
Soonels
Rad The test level
adlo- I .
MHz 0,15 to 80 specified is-prior-to
freqpiency V (unmod. RMS) 10 IEC 61000-4-6: | modulation the RMS A
common % AM (1kHz) 80 2013
mode value of the
unmodulated carrier
a, b
) Tr/Th 1,2/50
urqe /Th us IEC 61000-4-5:
linefo-line kV (open-circuit voltdge) 0,5% 2014/AMD1: cde B
2017
linefto-earth kV (open-circuit \oltage) +1

The test levelcan also be defined as the equivalent current into a 150 Q load.

Applicable\only to PORTS interfacing with cables whose total length according to the manufacturer’s functional
4pecification may exceed 3 m.

A ppllcable onIy to PORTS mterfacmg W|th Iong distance lines. A long dlstance line is a I|ne connected
li

ine mstalled outdoors)

Where normal functioning cannot be achieved because of the impact of the coupling/decoupling network
(CDN) on the EUT, the test shall be done with the reduced functionality. A rationale shall be given in the test
report for doing so. After the test and the removal of the CDN, the normal function shall not be affected.

Signal ports directly connected to AC power network shall be treated as AC power ports.

The test may be performed at one or at both repetition frequencies. The use of 5 kHz repetition frequency is
traditional; however, 100 kHz is closer to reality.
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Documentation for the purchaser/user

The documentation made available to the purchaser/user prior to the purchase shall clearly

ind
a)
b)

icate restrictions for use, due to:

the RF equipment class (Class A or Class B);
low-frequency (LF) requirements for the public low voltage supply network connection.

Symbol 1 given in Annex C is recommended to be used for Class A equipment to indicate the

RF

equipment class and restrictions for use.

Sympbol 2 given in Annex C is recommended to be used to indicate restrictions for use~dye to

LF

requirements for the public low voltage supply network connection.

The|user shall be made aware of the fact that proper installation and use of the“arc welding

equipment is necessary to minimize possible interfering emissions.—Fhe—manufacturer—ofhis
sz od rnornoo ot cnall Do poescpeinle fen lnelidlne nebrietione S o Dnformaation podlin

eachwelding power source as follows.

The|welding power source shall include instructions and informatien_as follows.

a)

b)

c)

d)

e)

For Class B equipment, a written statement that Class-B equipment complies |with
electromagnetic compatibility requirements in industrialvand residential environments,
including residential locations where the electrical power is provided by the public [low-
oltage supply system.

For Class A equipment the following warning<or“its equivalent shall be included in| the
instruction manual:

[his Class A equipment is not intended for, use in residential locations where the eIecTicaI
ower is provided by the public low*yeltage supply system. There can be potential
ifficulties in ensuring electromagnetic compatibility in those locations, due to conducted
s well as radiated radio-frequency@isturbances.

o L W . S |

the equipment with an input eurrent below 75 A per phase is intended to be connected
0 public low voltage systems, and it does comply with IEC 61000-3-11:2011 or
EC 61000-3-12:2011 basgd*on system impedance restrictions, the information given in
he next paragraph or(its equivalent shall be included in the instruction manual. |The
estriction shall be given as the lower value of the permissible system impedances (in mQ)
r the higher value-of the required short circuit power (in MVA) resulting from tes{s in
ccordance with-these standards. The impedance value may be calculated from the ghort
ircuit power yalue and vice versa.

Rrovided that'the public low voltage system impedance at the point of common coupling is
Ipwer than) XX mQ (or the short circuit power is higher than XX MVA), this equipment is
¢ompliant with IEC 61000-3-11:2017 and IEC 61000-3-12:2011 and can be connected to
public-low voltage systems. It is the responsibility of the installer or user of the equipment
tp “ensure. by consultation with the distribution network operator if necessary, thaff the
system impedance complies with the impedance restrictions.

If the equipment with an input current below 75 A per phase is intended to be connected
to public low voltage systems, and it does not comply with IEC 61000-3-12:2011 the
following information or its equivalent shall be included in the instruction manual:

This equipment does not comply with IEC 61000-3-12:2011. If it is connected to a public
low voltage system, it is the responsibility of the installer or user of the equipment to
ensure, by consultation with the distribution network operator, that the equipment may be
connected.

Information on any special measures that have to be taken to achieve compliance, for
example the use of shielded cables.

Recommendations on the assessment of the surrounding area, to identify necessary
precautions required for the installation and use, to minimize disturbances; see Clause
A.2 and Clause A.3.
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g) Recommendations on methods to minimize disturbances; see Clause A.4.

h) A statement drawing attention to the user’s responsibility with respect to interference from
welding.
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Annex A
(informative)

Installation and use

General

The user is responsible for installing and using the arc welding equipment according to the
manufacturer’s instructions. If electromagnetic disturbances are detected, then it shall be the

tech
simple as earthing the welding circuit (see note). In other cases, it could involve canstfugting
an glectromagnetic screen enclosing the welding power source and the work complete
assqciated input filters. In all cases electromagnetic disturbances shall be reduced to
point where they are no longer troublesome.

NOTE

The practice for earthing the welding circuit is dependent on local safetynregulations. Changin

respﬁmvmmm-mwmmmmwm] the
ical assistance of the manufacturer. In some cases this remedial action may-be¢ as

with
the

) the

earthjng arrangements to improve EMC can affect the risk of injury or equipment/damage. Further guidance is
givenlin IEC 60974-9:2018.

A.2

Befd

Assessment of area

eleciromagnetic problems in the surrounding area. The\following shall be taken into accou

a)

b)
c)
d)
e)
f)
)

h)

The
and
bou

A3

bther supply cables, control cables, signalling“and telephone cables above, below
adjacent to the arc welding equipment;

adio and television transmitters and recgivers;
omputer and other control equipment;
safety critical equipment, for exampfé guarding of industrial equipment:

he health of the people around,for example the use of pacemakers and hearing aids;

quipment used for calibration or measurement;

re installing arc welding equipment the user shallCmake an assessment of poteptial

nt:

and

he immunity of other 'equipment in the environment. The user shall ensure that qther

quipment being used- in the environment is compatible. This may require additi
rotection measures;

he time of day'that welding or other activities are to be carried out.
size of thé/surrounding area to be considered will depend on the structure of the buil

other .acftivities that are taking place. The surrounding area may extend beyond
darjes.of the premises.

onal

ding
the

Assessment of welding installation

In addition to the assessment of the area, the assessment of arc welding installations may be
used to evaluate and resolve cases of interference. An emission assessment should include
in situ measurements as specified in Clause 10 of CISPR 11:20092015/AMD1:2016. In situ
measurements may also be used to confirm the efficiency of mitigation measures.
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A.4 Mitigation measures

A.4.1 Public supply system

Arc welding equipment should be connected to the public supply system according to the
manufacturer’s recommendations. If interference occurs, it may be necessary to take
additional precautions such as filtering of the public supply system. Consideration should be
given to shielding the supply cable of permanently installed arc welding equipment, in metallic
conduit or equivalent. Shielding should be electrically continuous throughout its length. The
shielding should be connected to the welding power source so that good electrical contact is
maintained between the conduit and the welding power source enclosure.

A.4.p Maintenance of the arc welding equipment

The|arc welding equipment should be routinely maintained according to the manufactufer’s
recommendations. All access and service doors and covers should be closed)and properly
fast¢ned when the arc welding equipment is in operation. The arc welding~egtipment shpuld
not |be modified in any way, except for those changes and adjustmeénts covered in| the
manufacturer’s instructions. In particular, the spark gaps of arc striking and stabilising deVices
shoyld be adjusted and maintained according to the manufacturer’s recommendations.

A.4.3 Welding cables

The|welding cables should be kept as short as possible 'and should be positioned dose
together, running at or close to the floor level.

A44 Equipotential bonding

Bonging of all metallic objects in the surrounding area should be considered. Howgver,
metallic objects bonded to the work piece willincrease the risk that the operator could receive
an glectric shock by touching these metallie' objects and the electrode at the same time.|The
opetator should be insulated from all such*bonded metallic objects.

A.4. Earthing of the workpiece

Whegre the workpiece is not:bénded to earth for electrical safety, nor connected to qarth
because of its size and position, for example, a ship’s hull or building steelwork, a connegtion
bonding the workpiece to earth may reduce emissions in some, but not all instances. Care
shodld be taken to prevent the earthing of the workpiece increasing the risk of injury to users
or damage to other-electrical equipment. Where necessary, the connection of the workpiece
to earth should be _made by a direct connection to the workpiece, but in some countries where
dire¢t connection’is not permitted, the bonding should be achieved by suitable capacitance,
selerted acecording to national regulations.

A.4.6 Screening and shielding

Selective screening and shielding of other cables and equipment in the surrounding area may
alleviate problems of interference. Screening of the entire welding area may be considered for
special applications.
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Annex B
(informative)

Limits

Q505
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B.1 General
Annex B provides information on the origin of the limits given in the main part of this
document.
B.2 —Conducted disturbance voltage limits Q
The|limits given in the normative part of this document originate from the Iimﬂs@(ﬁlSPR
11:2015, CISPR 11:2015/AMD1:2016 and CISPR 11:2015/AMD2:2019. (_1/
The|conducted disturbance voltage limits for the idle-state in table 1 orig f&rom the limits
in Tables 2 and 4 in CISPR 11:2015, CISPR 11: 2015@%D1 :2016 and
CISPR 11:2015/AMD2:2019.
The|conducted disturbance voltage limits for the loaded- state Ie 2 originate from| the
limits in Tables 8 and 9 in CISPR 11:2015, 11 2015/AMD1:2016 |and
CISPPR 11:2015/AMD2:2019. {</
N

S
B.3| Output current ripple limit QQ
The ures

compliance with the limits for magnetic field e

the
Cls

B.4

The

groyp 1 limits in Tables@

CIS

The

CIS

The
to 1

application of these limits to the peak-peak |tude of the output current ripple ens

|ons at a protection distance of 10 m
welding circuit in the range from 150&kHz to 30 MHz as given in CISPR 11:2
PR 11:2015/AMD1:2016 and CISPR 11%2015/AMD2:2019.

®\$

Radiated disturbance I||6'“t§

and 7 in CISPR 11:2015, CISPR 11:2015/AMD1:2016
PR 11:2015/AMD2@9.

PR 11:20 D1:2016 and CISPR 11:2015/AMD2:2019.

B MHz are not applicable to arc welding equipment.

electromagnetic radlatlo&ﬁ\)l&urbance limits in Table 4 for the idle-state are based orn

electromagnetiC fradiation disturbance limits in table 5 for the loaded-state of Class H
welding equi%.are based on the Group 2 limits given in Table 12 of CISPR 11:2

[rom
015,

the
and

arc
015,

MHz

WIaxations in the frequency ranges 80,872 MHz to 81,848 MHz and 134,786

The electromagnetic radiation disturbance limits in table 5 for the loaded state of Class A arc
welding equipment in the frequency band 30 MHz to 1 000 MHz are based on the limits for
class A EDM and arc welding equipment given in Table 11 of CISPR 11:2015,
CISPR 11:2015/AMD1:2016 and CISPR 11:2015/AMD2:2019.

B.5

The

Output current ripple limits

limits for the output current ripple were introduced in IEC 60794-10:2014/AMD1:2015.
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Annex C
(informative)
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Symbols
Table C.1 provides symbols for the indication of the RF equipment class and restrictions for
use.
Table C.1 — Symbols to describe EMC properties
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
1. |JEC 60417- Not to be used in residential To identify Class A equipment
6109 (2002- " a locations where the electrical | and restrictionsforuse
[10) power is provided by the
public low-voltage supply NOTE Symbolcan be usef
system on packagihg; equipment o
documeéntation for purchasgr
L ] or useravailable prior to
purchase
2. ||JEC 60417- Restrictions for the connection | To’identify restrictions of uge
b939 (2002~ to public low voltage supply with regard to required supply
[10) - b 1| networks apply network parameters
bnd NOTE Symbol can be usef
SO 7000- D: on packaging, equipment o
DA34A (2004- documentation for purchasgr
D1) L 0 . or user available prior to
purchase
combined
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Annex D
(normative)

Battery powered equipment

D.1 General

Annex D defines additional requirements for the welding equipment powered by internal or
external batteries.

Thelequipment shall comply with the requirements in this document in all modes of @ on.

Q
S
Any|DC input power port of the welding equipment shall comply with the e}}%icable condufcted
emigsions limits for DC power ports of: ,\

D.2| Additional emission requirements

e Table 3 of IEC 61000-6-3:2006/AMD1:2010 for Class B equip (%)

NOTE Annex A of IEC 61000-6-4:2018 contains information on propose% irements for the DC power PORT of
Clasq A equipment. S\\

Extgrnal chargers shall comply with the applicable IimiQi@

e Tables 3, 4 and 5 of IEC 61000-6-4:2018 if useQ charge Class A welding equipment
e Tables 1, 2, 3 and 4 of IEC 61000-6-3:200@{ D1:2010 if used to charge Class B welding
g¢quipment Q

"
If a pattery charger is intended to be us \for both Class A and Class B welding equipment,
the ¢harger shall comply with the mo§\ ingent limits.

NOTE IEC 61000-6-3:2006 and IEC 61&@-6-3:2006/AMD1:2010 and IEC 61000-6-4:2018 consider the highest
internal frequency as well as the leng the connected cable to the DC power port.

N
D.3| Additional immunity requirements

Any|DC input povGQort shall comply with the applicable immunity requirements for[ DC

powgr ports of: @

e Table 3 C 61000-6-2:2016 for Class A equipment
° Tablbﬁf IEC 61000-6-1:2016 for Class B equipment

Extar?gfcharqers shall comply with:

e Tables 1, 2, 3 and 4 of IEC 61000-6-2:2016 if used to charge Class A welding equipment
e Tables 1, 2, 3 and 4 of IEC 61000-6-1:2016 if used to charge Class B welding equipment

If a battery charger is intended to be used for both Class A and Class B welding equipment,
the charger shall be tested to the higher test levels.

NOTE IEC 61000-6-1:2016 and IEC 61000-6-2:2016 consider the highest internal frequency as well as the length
of the connected cable to the DC power port.
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Annex E
(normative)

Equipment containing radio devices

General

Annex E defines additional requirements for welding equipment containing radio devices.

The

NOTE

The

Excl
fund]

E.2

For

the @pplicable radiated emissions limits for the enclo

E.3

The

If an
shal
to th

Examples are requirements regarding the antenna port. Q(l/Q

radio device shall comply with the applicable radio standard. Qq/

usion bands specified in the applicable radio standard owb(apply to the

tionality. (OQQ

Additional emission requirements <</C)
;\\

frequency ranges not defined in this document, tt‘%\%Iding equipment shall comply
PORT of

[able 3 of IEC 61000-6-4:2018 for Class A e@ipment

[able 1 of IEC 61000-6-3:2006/AMD1:201@5}‘0r Class B equipment

O
he radiated emission the transmittek&}fction of the radio device is turned off.
¥
Additional immunity ré€gquirements

O

performance criterion @Ca)ll be applied to the radio function.

be applied. T measures shall be documented in the test report. The documentd
e user shal@" ate ports sensitive to these phenomena.

Q.
O
3

immunity tesw cause damage to a radio receiver, additional mitigation meas

welding equipment shall comply with any additional requirement in the applicaeradio
standard not specified in this document.

adio

with

ures
tion

NS
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current greater than 16 A

IEC |Guide 107:2014, Electromagnetic compatibility -~Guide to the drafting of electromagnetic
compatibility publications

ISO|7000:20042019, Graphical symbols for “use on equipment ——Ilndex—and—synrgpsis
Regjstered symbols

CISPR 14-1 Flactromaanetic—compatibiify Paoauirements for household-apnnliances el frie
oA = e CHOMAghReHC COMPatIDity ~egqtHremMeHSToouSeoaappHahces;—Eere6t
CISPR 32:2015, Electromagngetic compatibility of multimedia equipment — Emigsion

requirements
CISIPR 32:2015/AMD1:2019
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiomcemp
| national electrotechnical committees (IEC National Committees). The object of IEC ,is to prg

is end and in addition to other activities, IEC publishes International Standards, Technical/Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

the subject dealt with may participate in this preparatory work. International, "governmental and
th the International Organization for Standardization (ISO) in accordance aith conditions determing

preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as‘hearly as possible, an interna

terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC Na

Lblications is accurate, IEC cannot be held responsible for\the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in theirr national and regional publications. Any diverd
btween any |IEC Publication and the corresponding-national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation ofi.conformity. Independent certification bodies provide confg

brvices carried out by independent certification bodies.
| users should ensure that they have the latest edition of this publication.

p liability shall attach to IEC or itsidirectors, employees, servants or agents including individual expert
embers of its technical commitfees and IEC National Committees for any personal injury, property dama
her damage of any nature‘\whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of ,the, publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn te the Normative references cited in this publication. Use of the referenced publicatid
dispensable for the.correct application of this publication.

tention is drawn to the possibility that some of the elements of this IEC Publication may be the subjé
htent rights- JEC shall not be held responsible for identifying any or all such patent rights.

national Standard IEC 60974-10 has been prepared by IEC technical committee
tric-welding.

This

fourth edition cancels and replaces the third edition published in 2014 and

Amendment 1:2015. This edition constitutes a technical revision.

ising
mote

ternational co-operation on all questions concerning standardization in the electrical and electronic fields. To

ions,
“IEC

Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National"\Committee intergsted

non-

bvernmental organizations liaising with the IEC also participate in this preparation.”IEC collaborates clpsely

d by

ional

nsensus of opinion on the relevant subjects since each technical committee has representation from all

ional

pmmittees in that sense. While all reasonable efforts are made 't0 ensure that the technical content of IEC

any

tions
ence
ed in

rmity

Esessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fof any

and
ge or
and
IEC

ns is

ct of

26:

its

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

editi

on:

a) updated normative references;

b) requirements for battery powered equipment;

c) requirements for equipment combined with radio transmitters/receivers.
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The text of this standard is based on the following documents:

FDIS Report on voting
26/695/FDIS 26/697/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 Directives, Part 2.

A ligt of all parts in the IEC 60974 series, published under the general title Arc. welding
equipment, can be found on the IEC web site.

The|committee has decided that the contents of this publication will remain-tinchanged puntil
the stability date indicated on the IEC web site under "http://webstore.ijec.ch" in the Hata
relafjed to the specific publication. At this date, the publication will be
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e Jamended.
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ARC WELDING EQUIPMENT -

Part 10: Electromagnetic compatibility (EMC) requirements

1 Scope

This_part of IEC 60974 is applicable to equipment for arc welding and allied processes,
inclyding power sources and ancillary equipment, for example wire feeders, liquid .cooling
systems, arc striking and stabilizing devices and chargers for battery powered equipment.

NOTE 1 Allied processes are, for example, plasma cutting and arc stud welding.

NOTE 2 This document does not specify basic safety requirements for arc welding equipment./such as protgction
agairst electric shock, unsafe operation, insulation coordination and related dielectric tests,

Arc welding equipment containing a radio receiver or transmitter is-within the scope of|this
docuyment.

The|radiated emission requirements in this document are no¥ intended to be applicable tq the
inteptional transmissions from a radio transmitter as defined\by the ITU nor to any spurious
emigsions related to these intentional transmitters.

This| document specifies

b) applicable standards and test methods fer’harmonic current emission, voltage fluctuafions

a) Epplicable standards and test methods for radio-frequency (RF) emissions;
nd flicker;

c) immunity requirements and test -methods for continuous and transient, conducted |and
adiated disturbances including etectrostatic discharges;

d) additional requirements for “equipment powered by internal or external battgries
Annex D);

e) additional requirements-for equipment containing radio frequency transmitters/receivers
Annex E).

Arc welding equipnrent type tested in accordance with, and which has met the requiremgnts
set in, this document is considered to be in compliance for all applications.

2 Normative references

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

IEC 60974-1:2017, Arc welding equipment — Part 1: Welding power sources
IEC 60974-1:2017/AMD1:2019

IEC 60974-6:2015, Arc welding equipment — Part 6: Limited duty equipment

IEC 61000-3-2:2018, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current < 16 A per phase)
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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

61000-3-3:2013/AMD1:2017

IEC 61000-3-11:2017, 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 61000-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits for harmonic

Currzuto 'Jl vduvcd by Uqul’pl“;‘l‘sllt UUI'I'UUtUd tU ’Jublllu IIUVV VUlltClyU OyOtUlllO VVItIL; l.nput Uull nt >
16 A and < 75 A per phase

IEC61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing |and
meaisurement techniques — Electrostatic discharge immunity test

IEC61000-4-3:2006, Electromagnetic compatibility (EMC) - Part N4-3: Testing |and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity |test
IEC[61000-4-3:2006/AMD1:2007

IEC[61000-4-3:2006/AMD2:2010

IEC[61000-4-4:2012, Electromagnetic compatibility (EMC),~— Part 4-4: Testing |and
mealsurement techniques — Electrical fast transient/burst immunity test

IEC61000-4-5:2014, Electromagnetic compatibility \N(EMC) - Part 4-5: Testing |and
meajsurement techniques — Surge immunity test

IEC61000-4-5:2014/AMD1:2017

IEC61000-4-6:2013, Electromagnetic compatibility (EMC) - Part 4-6: Testing |and
measurement techniques — Immunity to onducted disturbances, induced by radio-frequéncy
fields

IEC61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing |and
measurement techniques — Valtage dips, short interruptions and voltage variations immunity
tests

IEC[61000-4-11:2004/AMD1:2017

IEC 61000-4-34:2005; Electromagnetic compatibility (EMC) - Part 4-34: Testing |and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current more than 16 A per phase
IEC[61000-4-34:2005/AMD1:2009

IEC 61000-6-1:2016, Electromagnetic compatibility (EMC) — Part 6-1: Generic standargls —
Immyuhity standard for residential, commercial and light-industrial environments

IEC 61000-6-2:2016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —

Imm

unity standard for industrial environments

IEC 61000-6-3:2006, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —
Emission standard for residential, commercial and light-industrial environments

IEC

61000-6-3:2006/AMD1:2010

IEC 61000-6-4:2018, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments


https://iecnorm.com/api/?name=e750ff085392649cd9abb5748b56d152

IEC 60974-10:2020 © |IEC 2020 -9-

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISPR 11:2015/AMD1:2016

CISPR 11:2015/AMD2:2019

CISPR 14-1:2016, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission

CISPR 16-1-1:2019, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
app ratfie

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring@ppanatus
and|methods — Part 1-2: Radio disturbance and immunity measuring apparatus~— ‘Coupling
deviges for conducted disturbance measurements
CISIPR 16-1-2:2014/AMD1:2017

CISPR 16-1-4:2019, Specification for radio disturbance and immunity.measuring apparnatus
and|methods — Part 1-4: Radio disturbance and immunity measuring, apparatus — Antemnnas
and [test sites for radiated disturbance measurements

3 [Ferms and definitions

For |the purposes of this document, terms and defifitions in IEC 60974-1 as well as| the
following apply.

ISOland IEC maintain terminological databases’for use in standardization at the folloying
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
click
distyrbance which exceeds_the limit of continuous disturbance no longer than 200 ms|and
whigh is separated fromea subsequent disturbance by at least 200 ms

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

Note|2 to entry: ~Alelick may contain a number of impulses, in which case the relevant time is that from the
beginning of the-fitst to the end of the last impulse.

[SOURGENEC 60050-851:2008, 851-15-13]

3.2
coupling network
electrical circuit for transferring energy from one circuit to another with a defined impedance

Note 1 to entry: Coupling and decoupling devices can be integrated into one box (coupling and decoupling
network (CDN)) or they can be in separate networks.

[SOURCE:IEC 61000-4-6:2013, 3.7]

3.3

CDN

coupling/decoupling network

electrical circuit incorporating the functions of both the coupling and decoupling networks

[SOURCE:IEC 61000-4-6:2013, 3.8]
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3.4

decoupling network

decoupling device

electrical circuit for preventing test signals applied to the equipment under test (EUT) from
affecting other devices,equipment or systems that are not under test

[SOURCE:IEC 61000-4-6:2013, 3.9]

3.5

FAR
fully-anechoicroom
shie|lded enclosure, the internal surfaces of which are lined with radio-frequency-engrgy
absqrbing material (i.e. RF absorber) that absorbs electromagnetic energy in the fregque¢ncy
rande of interest

[SOURCE: CISPR 11:2015/AMD1:2016, 3.20]

3.6
OATS

opeh-area test site
faciljty used for measurements of electromagnetic fields the intention for which is to simylate
a sgmi-free-space environment over a specified frequency range that is used for radipted
emigsion testing of products

Note |1 to entry: An OATS typically is located outdoors in an open‘drea, and has an electrically-conducting gqound
plang.

[SOURCE: CISPR 11:2015/AMD1:2016, 3.21]

3.7
port
particular interface of an equipment) which couples this equipment with the external
elecfromagnetic environment (IEC60050-161:2018, 161-01-01) and through which]| the
equipment is influenced by this environment

EXAMPLE Examples of ports of interest are shown in Figure 1. The enclosure port is the physical boundary ¢f the
appafatus (e.g. enclosure). , The enclosure port provides for radiated and electrostatic disclarge
(IEC p0050-161:2018, 161-01-22) energy transfer, whereas the other ports provide for conducted energy transfer.

Enclosure port
AC power port P Signal/control port

Equipment )
DCpower port Functional earth port

IEC

Figure 1 — Examples of ports

Note 1 to entry: Ports in the subject area of electromagnetic compatibility are specific cases of the port defined in
IEC 60050-131:2002, 131-12-60.

[SOURCE: IEC Guide 107:2014, 3.1.12, modified — The presentation of the term and the
wording of the definition have been revised for compatibility with IEC 60050 (all parts).]

3.8
portable, adj
capable to be carried by one person

Note 1 to entry: Portability is typically specified by the equipment manufacturer based on the intended use, the
equipment design and/or local regulation.
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[SOURCE: IEC 60050-151:2001, 151-16-47, modified — The note to entry has been entirely
redrafted.]

3.9

SAC

semi-anechoic chamber

shielded enclosure, in which five of the six internal surfaces are lined with radio-frequency
energy absorbing material (i.e. RF absorber) that absorbs electromagnetic energy in the
frequency range of interest, and the bottom horizontal surface is a conducting ground plane
for use with OATS test set-ups

[SOURCE: CISPR 11:2015/AMD1:2016, 3.22]

3.1

small equipment
equipment, either positioned on a table top or standing on the floor which, in€luding its cables
fits In an imaginary cylindrical test volume of 1,2 m in diameter and 1,5 m height (to graund
planie)

[SOURCE: CISPR 11:2015, 3.17, modified — Replacement of the _térm "small size equipnent”
by "$mall equipment".]

3.11
wired network port
PORT for the connection of voice, data and signalling transfers intended to interconpect
widgly-dispersed systems by direct connection to @ single-user or multi-user communicgtion
network

Note |1 to entry: Examples of these include CATV, PSId, ISDN, xDSL, LAN and similar networks.

Note |2 to entry: These PORTS may support screehed or unscreened cables and may also carry AC or DC pgower
where this is an integral part of the telecommunigcation specification.

[SOURCE: CISPR 32:2015, 3.1.32]

4 General test requirements

4.1 Test conditions

Tests shall be carried out on completely assembled equipment representative of the sgries
production. Tests shall be performed within the specified operating conditions giveh in
IEC[60974-1:2017 and IEC 60974-1:2017/AMD1:2019 or IEC 60974-6:2015, and at the rpted
supply voltage and frequency. Results obtained for RF emission and immunity at 50 HZ are
valiq for\the same model operating at 60 Hz and vice versa.

Where this document gives options for testing particular requirements with a choice of test
methods, compliance can be shown against any of the test methods, using the specified limits
with the restrictions provided in the relevant tables.

Identical units may be used for testing in parallel. In this case, this information shall be
recorded in the test report.

4.2 Measuring instruments

The measuring equipment shall comply with the requirements of CISPR 16-1-1:2019 and the
standards referred to in Table 6, Table 7 and Table 8 as applicable.
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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 Q/50 uH or 50 Q/50 uH + 5 Q V-
network as specified in CISPR 16-1-2:2014 and CISPR 16-1-2:2014/AMD1:2017.

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.

4.4

A vdltage probe as specified in CISPR 16-1-2:2014 and CISPR 16-1-2:2014/AMD1:2017 s$hall
be Lbsed when the artificial mains network cannot be used. The probe is_€onhnerted
sequentially between each line and the reference earth. The probe shall consistofa blocking
capacitor and a resistor such that the total resistance between the line and-éarth is at least
1 500 Q. The effect on the accuracy of measurement of the capacitor or ;any other degvice
whigh 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 6 GHz, the antenna(s)-used shall be as specifigd in
CISPR 16-1-4:2019.

Measurements shall be made for both horizontal and<ertical polarization.

On @an OATS or in a SAC, the nearest point of_.the antenna(s) to the ground shall be not|less
than[ 0,25 m.

For measurements in a FAR, the antenna height is fixed at the geometrical middle height of
the yalidated test volume.

4.6 | Coupling/decoupling network (CDN)

If a|shielded chamber is réquired and the load is situated outside the shielded chambegr, a
loadfdecoupling network connected to the outside load via suitable RF filters shall be ysed
inside the chamber. As150 Q CDN AF 2, as specified in IEC 61000-4-6:2013, suitable fof the
respective load current and voltage, shall be used. The RF-port of the CDN shal| be
termiinated with 50 Q.

Any| suitabféey* coupling devices specified in CISPR 16-1-2:2014 and CISPR | 16-
1-2:2014/AMD1:2017 may be used for the conducted emission assessment of signal, coptrol
or measurement ports.

5 Test set-up for emission and immunity

5.1 General

Emission and immunity testing of equipment that is not PORTABLE shall be carried out on
equipment configured in accordance with Figure 2. For PORTABLE equipment, either the test
set-up given in Figure 2 or the test set-up given in Figure 3 shall be used. Arc welding
equipment tested in one of these configurations shall be considered to have met the
necessary requirements of this document.

For the measurement of the output current ripple, there are no specific requirements for the
equipment configuration.
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For RF emission, EM field immunity, common mode immunity, and fast transient immunity
tests the following dimensions apply:

e in Figure 2, a shall be 1 m;
e in Figure 2 and Figure 3, b shall be 0,4 m or less;
e in Figure 3, 4 shall be 0,8 m;

e In Figure 3, the horizontal distance ¢ between the EUT and the convential load shall be 1
m or less.

Dimensions a, b and /# are undefined for all other tests.

The|tolerance for the dimensions ¢ and 4 is £ 0,05 m.
a
5
A
8
b
IEC
Key
1 Welding power source 7 Welding cable (bundled)
2 Liquid cooling system 8 Input supply cable (bundled)
3 Wire feeder 9 Insulation
4 Remote control 10 Reference ground plane
5 Interconnection eable (bundled) 11 Conventional load
6 Remote control cable (bundled)
a Distanece between power source and load or load decoupling network
b Cable bundle length

NOTE 1 Items 2, 3, and 4 are ancillary equipment, as applicable, and are typically positioned as specified
by the equipment manufacturer.

NOTE 2 Insulation (item 9) is placed between items 1 and 3 if specified by the manufacturer.

Figure 2 — Test set-up 1 for arc welding equipment

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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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
many similar connections, then a sufficient number shall be selected to simulate actual

with
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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.

Key

a b WO DN

NOT

b

IEC

Insulation

Arc welding equipment
Remote control (under the table)
Welding cable (bundled)

Reference ground plane

Non-conductive table

© o N O

Remote control cable (bundled) Conventional load; The load may be placed

nder or beside the table (under the table
Input supply cable (bundled) . ! (u )

Cable bundledength

Non-conddgtive table height

E Item\2-is ancillary equipment, as applicable.

Figure 3 — Test set-up 2 for portable arc welding equipment
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Key

1 Arc welding equipment 3 Test antenna (horizontal polarization shown

2 Welding cables (bundled) 4 Conventional load or |oad ‘decoupling netwofk
e Separation distance between the equipment under test and the radiation center\of the antenna

i Distance between the equipment under test and nearest point of the antenna

Figure 4 — Top view of test set-up as shown in Figure 2

The|welding power source shall be connected to the conventional load by welding cablgs of
suitgble cross-section for the welding current, or thetappropriate torch or electrode holder|with
an ddapter. The welding cables shall have a minimum length of 2 m.

If a load situated outside the shielded chamber is used, a load-decoupling network as defjned
in 416 shall be placed inside the shielded chamber. The load-decoupling network shall be
terminated to the reference ground and<onnected to the outside load via suitable filters.

For RF emission tests using the test set-up given in Figure 2, the welding power source s$hall
be insulated by an insulating:that (or blocks) not greater than 12 mm thick or insulated bjy its
own|under-gear if appropriate.

For plectromagnetic radiation disturbance and EM field immunity tests using the test set-ujp as
givep in Figure 2, the"welding power source and conventional load (or, if applicable, the lpad-
decqupling netwadrk) shall be at one stationary position with respect to the test antenna as
shown in Figufe-4. The separation distance e in Figure 4 is defined in 8.3 of CISPR 11:2015
and| CISPR( 11:2015/AMD1:2016. The separation distance i in Figure 4 is defined in
IEC |61000=4-3:2006, IEC 61000-4-3:2006/AMD1:2007 and IEC 61000-4-3:2006/AMD2:2010.

Thelce all be

folded to form separate bundles not exceeding 0,4 m in length, as far as practicable.

Specific test set-up geometries for immunity tests can be found in the basic standards
referenced in Table 6, Table 7 and Table 8.

The configuration of the equipment under test shall be noted in the test report.

5.2 Load

During the tests, the arc welding operation is simulated by loading the equipment with a
conventional load as specified in IEC 60974-1:2017 and IEC 60974-1:2017/AMD1:2019. For
RF emission tests that do not use a CDN, the conventional load shall be insulated by an
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insulating mat (or blocks) not greater than 12 mm thick or insulated by its own under-gear if
appropriate.

For the measurement of the output current ripple, the inductance of the load including welding
cables at the fundamental frequency shall be less than 10 yH per 100 mQ total resistance.

5.3 Ancillary equipment
5.3.1 General requirements

Ancillary equipment shall be tested in conjunction with a welding power source. It shall be
connected, installed and configured as recommended by the manufacturer.

Spegific requirements for the operation of ancillary equipment are given below.

5.3.2 Wire feeders

Wirg feeders shall be positioned on or near a welding power source ‘as designed. Wire
feeders, which can be located both inside or outside the welding power source enclogure,
shal| be placed outside. For RF emission tests, wire feeders designed to be placed onl the
floo shall be insulated from it, by an insulating mat (or blocks) net‘greater than 12 mm {hick
or insulated by its own under-gear, if appropriate.

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 cable length shall
be fplded to form a bundle not exceeding 0,4 m_in length, as far as practicable. A welding
cable connection less than 2 m long shall be permitted if this is supplied with the equipment.

Thelinterconnection cable(s) between thewire feeder and the welding power source shall be
of the type and length recommended by the manufacturer. Excess cable length shall be folded
to fgrm a bundle not exceeding 0,4 m:inflength, as far as practicable.

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

5.3.3 Remote controls

If a welding power squrce is capable of operating with a remote control, it shall be tested |with
the femote contrel connected, which is expected to give the highest emissions and/or loyest
immunity. The-semote control shall be placed on, and insulated from, the ground plane beside
the |oad, where possible. For RF emission tests, the insulation shall not be greater than
12 mim thiek."Remote controls designed to be attached to the arc welding equipment dyring
use shall be placed as intended. For wireless remote controls, see Annex E.

Excess cable length shall be folded to form a bundle not exceeding 0,4 m in length, as far as
practicable.

Complex controls that can be used independently from a dedicated power source may be
tested in conjunction with the power source or as a stand-alone unit, as specified by the
manufacturer.

5.3.4  Arc striking and stabilizing devices

Arc striking and stabilizing devices shall be disabled during all tests other than RF emission
tests to protect test equipment. For RF emission tests, measurements shall be started 5s
after the equipment is in operation.


https://iecnorm.com/api/?name=e750ff085392649cd9abb5748b56d152

IEC 60974-10:2020 © |IEC 2020 -17 -

5.3.5 Liquid cooling systems

Liquid cooling systems shall be positioned on or near a welding power source as designed.
Liquid cooling systems, which can be located both inside or outside the welding power source
enclosure, shall be placed outside. For RF emission tests, liquid cooling systems 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.

The inlet and outlet may be connected by a hose, as recommended by the manufacturer, to
allow the flow of cooling liquid.

6 Emission tests

6.1 Classification for RF emission tests
6.1. Class A equipment

Clags A equipment is equipment suitable for use in all locations other than those allocatgd in
residential environments and those directly connected to a low voltage ‘power supply netyork
whigh supplies buildings used for domestic purposes.

Clags A equipment shall meet Class A limits in accordance with-6.3.

Arc [striking and stabilizing devices and arc stud welding equipment shall be classified as
Clags A equipment.

6.1.2 Class B equipment

Clags B equipment is suitable for use in all.lecations, including residential locations wherg the
electrical power is provided by the public low-voltage supply system.

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

6.2 | Test conditions
6.2. Welding power source
6.2.1.1 Test conditions for RF emission tests

The|welding power source shall be tested at the conventional load voltages referencad in
6.2.2 under the)foellowing output conditions:

b) at4ated welding current at 100 % duty cycle. If no rated current is specified for a 100 %

uty' cycle the test shall be carried out at 50 % of Lo

a) {t rated~minimum welding current;

TaX~

Additionally, if there is an idle state, the welding power source shall be tested with the cables
disconnected at the load.

If the supply current is greater than 25 A at any of the output conditions given above, the
output may be reduced to give a supply current of 25 A. However, if a supply current of 25 A
or less cannot be achieved, the voltage probe, as specified in 4.4, may be used for tests in
accordance with 6.3.2 as an alternative to an artificial mains network.

Welding power sources shall be tested in all operating modes.

NOTE Typical examples for operating modes are AC, DC or pulsed DC.
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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 configuration shall be tested
with the MIG conventional load voltage. As an alternative, the MAG configuration can also be
used.

6.2.1.2 Test conditions for harmonics

Welding power sources within the scope of IEC 60974-1:2017 and
IEC60974-1:2017/AMD1:2019 shall be tested at the conventional load voltage according to
the process as given in 6.2.2 at maximum rated welding current at the rated duty cycle:

The] arithmetic average value of 1,6 s smoothed RMS supply current values (/o as| per

IEC[61000-3-12:2011) shall be measured when the welding power source ‘is delivering its
maxjmum rated welding current /5,5

For welding equipment within the scope of IEC 60974-1:2017 and
IEC60974-1:2017/AMD1:2019 with a rated maximum supply~current below 16 A,| the
refefence current I, for the definition of limits shall be 16 A.

The|maximum and arithmetic average values of 1,5 s smoothed RMS harmonic current values
in epch discrete Fourier transform (DFT) time window shall be determined over one| full
thermal cycle of 10 min including the idle state period.

NOTE 1 An idle state period of more than 10 % is not a,stand-by mode as defined in IEC 61000-3-12:2011, but an
operdtional mode of the welding equipment within its\foll-thermal cycle.

Welding power sources shall be tested insall modes.

NOTE 2 Typical examples for operatingymodes are AC, DC or pulsed DC.

Multi-process welding power.:sources shall be tested with the conventional load which dives
the highest conventional load)voltage for the set current.

Test conditions for welding power sources within the scope of IEC 60974-6:2015 are givgn in
IEC[61000-3-2:2018.

6.2.1.3 Test-conditions for voltage fluctuations and flicker

Tesf conditions for welding power sources are given in |EC 61000-3-3:2013 |and
IEC [61000-3-3:2013/AMD1:2017.

NOTE 2 IEC 61000-3-3:2013, Clause A.15 is applicable to equipment with 7 > 16 A.

1max

6.2.1.4 Test conditions for output current ripple

The welding power source shall be tested at the conventional load voltages referenced in
6.2.2 at rated welding current at 100 % duty cycle. If no rated current is specified for a 100 %
duty cycle, the test shall be carried out at 50 % of 75 ,-

The current ripple shall be recorded in the time domain.

6.2.2 Load voltages

Conventional load voltages are given in IEC 60974-1:2017 and IEC 60974-1:2017/AMD1:2019
or IEC 60974-6:2015.
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6.2.3 Wire feeders

Wire feeders shall be 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

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

6.3
6.3.

Emi
elim
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The
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this

reco

code of practice if electromagnetic compatibility is tobe‘achieved.

NOTE

6!3-A
6.3.

The
in i
accq
not

and

The
dete

Emission limits

General

nate interference, for example, when the receiving apparatus is inclose proximity or

ability of arc welding equipment to work in a compatible" manner with other radio
fronic systems is greatly influenced by the manner in which it is installed and used.
reason a code of practice is appended to this décument (see Annex A), and

mmended that the arc welding equipment be installed and used in accordance with

The origins of the limit values in this document are summarized in Annex B.
p Mains terminal disturbance voltage
.1 Idle state

mains terminal disturbance voltage limits for Class A and Class B arc welding equipr
lle state, are given in Table’1. The appropriate set of limits shall be selecte
rdance with the maximumated input power of the equipment. If the rated input pow
piven on the rating plate)\it is calculated using the rated maximum supply current |

the rated input voltage U,.

EUT shall meét,either both the average and the quasi-peak limits using correspon
ctors or the_average limit when using a quasi-peak detector.

Esion limits are designed to reduce the probability of interference but \will not in all cases

has

and
For
it is
this

hent
d in
Br is

flmax
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Table 1 — Mains terminal disturbance voltage limits, idle state

Freq
ra

Class A Class A Class A

uency Class B maximum rated input | maximum rated input | maximum rated i

nge

MHz dBuV dBuV dBpV dBuV

nput

power < 20 kVA power > 20 kVA 2 power > 75 kVA P

Quasi-peak Average Quasi-peak | Average | Quasi-peak | Average | Quasi-peak | Average

66 56

Decreasing linearly with

to 0,50 9 b 100 90 130 1

logarithm of frequency to

56 46

20

0,5

D to 5 56 46 73 60 86 76 125 1

15

90 80

Decreasing linearly
with

o 30 60 50 73 60 . 115 1

logarithm of frequenty

to

73 60

05

At thd

a

0 ® 30T o

transition frequency, the more stringent limit shall apply.

hese limits apply to equipment with a rated power > 20 kVA and intended to be connected to a dedi
wer transformer or generator, and which is not connected to low voltage (LV) overhead power lineg
uipment not intended to be connected to a user specific powér’transformer the limits for < 20 kV A apply
anufacturer and/or supplier shall provide information on.installation measures that can be used to rg
nissions from the installed equipment. In particular it shall be indicated that this equipment is intended
nnected to a dedicated power transformer or generatorand not to LV overhead power lines.

hese limits apply only to high power electronic systems and equipment with a rated power greater than 74
hen intended to be installed as follows:

the installation is supplied from a dedicated\power transformer or generator, and which is not connecf
low voltage (LV) overhead power lines,

the installation is physically separated from residential environments by a distance greater than 30 m
a structure which acts as a barrierto-radiated phenomena,

the manufacturer and/or supplier shall indicate that this equipment meets the disturbance voltage limi
high power electronic systems and equipment of rated input power > 75 kVA and provide informati
installation measures to be-applied by the installer. In particular, it shall be indicated that this equipm
intended to be used in\an-installation which is powered by a dedicated power transformer or generato
not by LV overhead.power lines.

tated
. For
. The
duce
to be

kVA

ed to

or by

ts for
n on
ent is
r and

6.3.

The
are
max

p.2 Loaded

mains-terminal disturbance voltage limits for Class A and Class B arc welding equipr
given in Table 2. The appropriate set of limits shall be selected in accordance with
mum rated input power of the equipment. If the rated input power is not given on

nent
the
the

rating plate, it is calculated using the rated maximum supply current 7,5, and the rated input
voltage Uj.
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Table 2 — Mains terminal disturbance voltage limits, load conditions

F Class A Class A
rig:e:cy Class B maximum rated input power maximum rated input
9 < 75KVA? power > 75 KVA & b
MHz dBpV dBuV dBpV
Quasi-peak Average Quasi-peak Average Quasi-peak Average
66 56
0,15 to 0,50 Decreasing linearly with 100 90 130 120
ogarithm of frequency to
56 46
0,50 to 5 56 46 86 76 125 15
90 80
5 to 30 60 50 IDecr_easing linearly with 115 105
ogarithm of frequency to
73 60
At|the transition frequency, the more stringent limit shall apply.
@ | The maximum rated input power is calculated using the rated maximum sudpply current L max:
b | The manufacturer and/or supplier shall provide information on instaflation measures that can be used|to
reduce emissions from the installed equipment.
The|EUT shall meet either both the average and {he/quasi-peak limits using corresponding
detectors or the average limit when using a quasi<peak detector.
For Class A equipment impulse noise (clicks)ahich occurs less than 5 times per minute ig not
congidered.
For Class B equipment impulse noise: (clicks) which occurs less than 0,2 times per minyte a
relaxation of the limits of 44 dB is«allowed.
For glicks appearing between\0,2 times and 30 times per minute, a relaxation of the limifs of
20 log (30/N) dB is allowed” (where N is the number of clicks per minute). Criterig for
separated clicks can be found in CISPR 14-1:2016.
6.3.3 Conducted“emissions at signal, control and measurement ports
Clags A equipmént shall comply with the limits in Table 5 of IEC 61000-6-4:2018.
Clags B\equipment shall comply with the limits for the telecommunications/network port$ in
Table4.0f IEC 61000-6-3:2006/AMD1:2010.

These requirements apply only to PORTS that connect the welding system to external

equi

pment (e.g. wired network ports).

These requirements do not apply to PORTS designed exclusively for interconnection of
equipment within the welding system (e.g. wire feeders, welding torches, gas consoles, other
power sources, remote controls).

6.3.4

Output current ripple

The output current ripple of Class B arc welding power sources shall comply with the limits
given in Table 3.
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NOTE The permissible peak-peak value is selected based on the fundamental frequency of the output current
ripple. Compliance with this value at the fundamental frequency, which can be below the frequency range where
limits for the magnetic field strength are defined, ensures compliance of all spectral components.

Table 3 — Output current ripple limits for Class B arc welding power sources

Frequency Current ripple amplitude
range in time domain
MHz dBA? peak-peak
55,6

Decreasing linearly with

6.3.

6.3.

The
equi

004+ 0150 -
T T logarithm of frequency to

8,6
8,6

Decreasing linearly with

0,150 to 30 logarithm of frequency to

-27,4

a dBA is a logarithmic unit where O dBA represents a cuprent
of 1 A.

Electromagnetic radiation disturbance

A Idle state

electromagnetic radiation disturbance limits/for Class A and Class B arc wel
[pment in idle state are given in Table 4.

Table 4 — Electromagnetic radiation disturbance — Idle state

Class-B Class A
Quasi-peak Quasi-peak
Frequency dBpV/m dBuV/m
range
OATS:or SAC FARP OATS or SAC FARP
MHz
10 m 10m
measuring 3 m measuring distance @ | measuring | 3 m measuring distance @
distance distance
30 to 230 30 40 42 to 35 40 50 52 to 45
230 to
1000 37 47 42 47 57 52

On.an, OATS or in a SAC, class A equipment can be measured at a nominal distance of 3 m, 10
m or*30 m. In case of measurements at a separation distance of 30 m, an inverse proportionality
factor of 20 dB per decade shall be used to normalize the measured data to the specified
distance for determining compliance.

ding

At the transition frequency, the more stringent limit shall apply. In the frequency range 30 MHz to
230 MHz, the limit for measurements in the FAR decreases linearly with the logarithm of
frequency.

A 20 dB relaxation applies to Class A equipment with a rated power of > 20 kVA and intended to
be used at locations where there is a distance greater than 30 m between the equipment and
third party sensitive radio communications. The manufacturer shall indicate in the technical
documentation that this equipment is intended to be used at locations where the separation
distance to third party sensitive radio services is > 30 m. If these conditions are not met, then the
relaxation does not apply.

28 The limits specified for the 3 m separation distance apply only to small equipment meeting
the size criterion defined in 3.10.

b The table-top equipment shall fit into the test volume of the FAR.
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.2 Loaded
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The electromagnetic radiation disturbance limits for Class A and Class B arc welding
equipment are the limits given in Table 5.

Table 5 — Electromagnetic radiation disturbance — Loaded state

6.3.6

The

a)
b)

and
in Fi

NOT

Class B Class A
Quasi-peak Quasi-peak
Frequency dBuV/m dBuV/m
range o . [ 5 o . | 5
UATO Ul OAU | FAR UATO Ul OAU | FAR
MHz
10 m 3 m measuring 10 m 3 m measuring
measuring distance @ measuring distance a
distance ! distance
30 42 80 90 102
> 30 to 80,872 42 to 39
80,872 to 81,848 39 Decreasing linearly
30 40
81,848 to 134,786 39 to 37 with logarithm of frequency
134,786 to 136,414 37 to
136,414 to < 230 37 to 35 60 70 75
> 230 to 1 000 37 47 42 60 70 75

On an OATS or in a SAC, Class A equipment can be megasured at a nominal distance of 3 m,
10m or 30 m. In case of measurements at a separation distance of 30 m, an inverse
proportionality factor of 20 dB per decade shall be usedvto normalize the measured data to the
specified distance for determining compliance.

b The table-top equipment shall fit into.the test volume of the FAR.

a8  The limits specified for the 3 m separation distance apply only to small equipment meeting
the size criterion defined in 3.10.

limits for

oltage

E 1

fluctuations
IEC 61000-3-3:2013/AMD1:2017 and IEC 61000-3-11:2017,

and

Harmonics, voltage fluctuations and flicker

flicker are

given in

harmonic current emissions are given in IEC 61000-3-2:2018 and IEC 61000-3-12:201
IEC 61000-3-3:2013

are applicable to arc welding equipment with a supply current 7, ,, up to 75 A, as ¢
gure 5.and Figure 6.

IEC TS 61000-3-4:1998 can be used to guide the parties concerned by the installation of arc wgq

and

iven

Iding

equipment with an supply current I,,_—"above 75 A In a Jow-voltage Network.

NOTE 2

IEC 61000-3-3:2013, Clause A.15, is applicable to equipment with 7, > 16 A.
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Figure 5 — Overview of harmonic requirements for supply current 1. up to 75 4
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Immunity tests

Classification for immunity tests

7.1.1 Applicability of tests

Arc welding equipment covered by this document is sub-divided into categories for the
purpose of immunity requirements as given below. Category 1 arc welding equipment is
considered to meet the necessary immunity requirements without testing. Category 2 arc
welding equipment shall fulfil the requirements of 7.4.

7-1-A

Cate
circy
cool

Eled
netw
be €

7.1.

Cate

7.2

Wel
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If th
outp

Conm
mea
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NOTE

7.3

p Category 1 equipment

gory 1 equipment includes arc welding equipment not containing electronic™ co
itry, for example, transformers, transformer rectifiers, passive remote controls, li
ng systems, CO,-heaters and non-electronic wire feeders.

tric circuits consisting of passive components such as inductors, RF suppreg
orks, mains frequency transformers, rectifiers, diodes and resistots“are not considerq
lectronic control circuitry.

J Category 2 equipment

Test conditions

ling power sources shall be tested during.no-load and loaded operation at the wel
ent corresponding to a 100 % duty cycle, when delivering current into a conventional
cordance with 6.2.2.

e supply current is greater than 25 A at any of the output conditions given above,
ut may be reduced to give a supply current of 25 A.

pliance shall be checked.by' measuring the no-load voltage (for the no-load test) and
n value of the welding €urtent (for the loaded operation test).

feeders shall be~tested at 50 % of the maximum setting. The speed of the wire fe

To carry ©Qut-this test, pressure is removed from the drive rolls.

Immunity performance criteria

gory 2 equipment includes all arc welding equipment excluded from Category 1 above.

ntrol
quid

sion
dto

ding
oad

the

the

eder

be measured Using a tacho-generator on a drive roll or by using other equivalent means.

7.3.

Performance criterion A

The arc welding equipment shall continue to operate as intended. A variation in welding
current, wire feed speed and travel speed of +10 % of the setting is permitted. All controls
shall continue to function and, in particular, it shall be possible to terminate the welding
current using the normal switch provided, for example, the switch on a metal inert/active gas
welding torch or foot control. No loss of stored data is permitted. After the test the output shall
return to the original setting. Under no circumstances shall the no-load voltage exceed those
values given in IEC 60974-1:2017 and IEC 60974-1:2017/AMD1:2019.
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Performance criterion B
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A variation in welding current, wire feed speed and travel speed of ,;88 % is permitted

(in practice this may result in the arc extinguishing, in which case the arc may be reinitiated
by the operator using the normal means). It shall be possible to terminate the welding current
using the normal switch provided, for example the switch on a metal inert/active gas welding
torch or foot control. No loss of stored data is permitted. After the test the output shall return
to the original setting. Under no circumstances shall the no-load voltage exceed those values

given in IEC 60974-1:2017 and IEC 60974-1:2017/AMD1:2019.
7.3. Gl ;tUI;UII C
Temporary loss of function is permitted, requiring the arc welding equipment tonbe reset
manually, for example by switching it off and on.
No Ipss of stored data is permitted unless it can be restored by the operation] of the contfols.
Under no circumstances shall the no-load voltage exceed those' values given in
IEC60974-1:2017 and IEC 60974-1:2017/AMD1:2019.
7.4 | Immunity levels
Immjunity requirements are given in Table 6 for the enclosure, \Table 7 for the AC input power
portland Table 8 for ports for measurement and control lines:

Table 6 — Immunity levels-=<Enclosure

Phenomena Units T?St . Basic standard Remarks Perfo_rm_ nce
specification criteri

MHz 80 to 1,000 IEC 61000-4-3: The test level
Radigfrequency EM field, V/m (unmod. 10 2006/AMD1: specified is prior to A
amplitude modulated RMS) 2007/AMD2: P modulatipon

% AM (1 kHz) 80 2010

GHz 1,4 10 6,0 IEC 61000-4-3: The test level
Radi¢frequency EM field, V/m (unmod: 3 2006/AMD1: specified is the A
ampljtude modulated RMS) 2007/AMD2: RMS value of the

% AM (I\kHZz) 80 2010 unmodulated carrier
diCstz:r;]t;rc;te k\co(lct:gggg)e +4 2 See basic standard B
Electfostatic IEC 61000-4-2: for applicability of
dischiarge Air KV (charge 2008 contact and/or air
discharge voltage) 8 ° discharge test B

a8 Testing is not.fequired at lower levels than those specified.
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Table 7 — Immunity levels — AC input power port

Phenomena Units T?St . Basic standard Remarks Perfo.rmz.ance
specification criteria
kV (peak) +2 .
E:itsients Repetition frequency kHz 5 or 100 IEC 6;3102()-4-4' f B
Tr/Th ns 5/50
. The test level
Radio- N
MHz 0,15 to 80 . specified is the
frequency V (unmod. RMS) 10 IEC01909-4-6: | RMS value of the A
% AM (1 kHz) 80 unmodulated carrier
mode a
S Tr/Th 1,2/50 (8/20
urges r/Th us (®720) 1\ £¢ 61000-4-5:
lineto-line kV (open-circuit voltage) +1 2014/AMD1: d.g B
2017
lineto-earth kV (open-circuit voltage) +2
% residual voltage 70 ] c
cycles at 50/60Hz 25/30 IEC 61000-4-11:
2004/AMD1:
Volthge dips % residual voltage 40 2017 Voltage shift at zero c
cycles at 50/60Hz 10/12 IEC 61000-4-34: croésings ° ¢ ©
) 2005/AMD1:
% residual voltage 0 2009 B

cycle

b Applicable only to input PORTS.

¢ [or electronic power converters, the operation of protectiv€ devices (e.g. undervoltage protection) and
performance criterion C are allowed.

d

9 In cases where a manufacturer's_specification requires external protection devices or measures which
¢learly specified in the user's, manual, the test requirements of this document shall be applied with
éxternal protection devices op-measures in place.

The test level can also be defined as the equivalent current into a 150 QAoad.

the

or supply voltages where no test equipment is commercially available (e.g. CDNSs), this test is not requirgd.

The test shall be carried out at the frequencies>appropriate to the power supply frequency. Equipment
intended to be used in regions where only ong{of these frequencies is applied needs to be tested at|this
gpecific frequency only.

The test may be performed at one or at both' repetition frequencies. The use of 5 kHz repetition frequengy is
fraditional; however, 100 kHz is closer toreality.

are
the
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Table 8 — Immunity levels — Ports for process, signalling, measurement and control

Phenomena Units T?St . Basic standard Remarks Perfo.rmz.ance
specification criteria

Fast ‘ k‘l\'/rlglf’heiz) 5;5520 IEC 61000-4-4: Capacitiveb cflamp B
transients Repetition frequency kHz 5 2012 used >
Radi The test level

adio- specified is the RMS
frequency v (unnlmz RMS) 0.151080 | IEC 61000-4-6: A
common % AM 1kH 80 2013 value of the
mode ° ( z) unmodulated carrier

a, D

S Tr/Th 1,2/50

urqe ks IEC 61000-4-5:
lineto-line kV (open-circuit voltage) 0,5° 2014/AMD1: c.de B

2017

lineqto-earth kV (open-circuit voltage) 1

a

b/

The test level can also be defined as the equivalent current into a 150 Q load.

pplicable only to PORTS interfacing with cables whose total length according to the manufacturer’s functi
pecification may exceed 3 m.

pplicable only to PORTS interfacing with long distance lines. A long distance™ine is a line connected
ignal/control port and which inside a building is longer than 30 m, or whichyteaves the building (includi
ne installed outdoors).

[Vhere normal functioning cannot be achieved because of the impact” of the coupling/decoupling net

onal

to a
hg a

vork

DN) on the EUT, the test shall be done with the reduced functionality. A rationale shall be given in the|test
port for doing so. After the test and the removal of the CDN, the‘normal function shall not be affected.
¢ $ignal ports directly connected to AC power network shall bé.treated as AC power ports.
f The test may be performed at one or at both repetition\frequencies. The use of 5 kHz repetition frequengy is
fraditional; however, 100 kHz is closer to reality.
8 Pocumentation for the purchaser/user
The|documentation made available”to the purchaser/user prior to the purchase shall clgarly
indigate restrictions for use, due;to:
a) the RF equipment class(Class A or Class B);
b) low-frequency (LE)Srequirements for the public low voltage supply network connection.
Sympbol 1 given in Aanex C is recommended to be used for Class A equipment to indicatq the
RF g¢quipment class and restrictions for use.
Sympbol 2given in Annex C is recommended to be used to indicate restrictions for use dye to

LF requirements for the public low voltage supply network connection.

The user shall be made aware of the fact that proper installation and use of the arc welding

equi

The

pment is necessary to minimize possible interfering emissions.

welding power source shall include instructions and information as follows.

a) For Class B equipment, a written statement that Class B equipment complies with
electromagnetic compatibility requirements in industrial and residential environments,
including residential locations where the electrical power is provided by the public low-
voltage supply system.
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b)

c)

d)

e)

f)

g)
h)

For Class A equipment the following warning or its equivalent shall be included in the
instruction manual:

This Class A equipment is not intended for use in residential locations where the electrical
power is provided by the public low-voltage supply system. There can be potential
difficulties in ensuring electromagnetic compatibility in those locations, due to conducted
as well as radiated radio-frequency disturbances.

If the equipment with an input current below 75 A per phase is intended to be connected
to public low voltage systems, and it does comply with IEC 61000-3-11:2017 or
IEC 61000-3-12:2011 based on system impedance restrictions, the information given in
the next paragraph or its equivalent shall be included in the instruction manual. The
mQ)
r the higher value of the required short circuit power (in MVA) resulting from_tes{s in
ccordance with these standards. The impedance value may be calculated fronithé ghort
ircuit power value and vice versa.

Provided that the public low voltage system impedance at the point of common coupling is
Ipbwer than XX mQ (or the short circuit power is higher than XX MVA),.this equipment is
g¢ompliant with IEC 61000-3-11:2017 and IEC 61000-3-12:2011 and ¢an be connected to
public low voltage systems. It is the responsibility of the installer griuser of the equipment
tp ensure, by consultation with the distribution network operator\if necessary, that| the
qystem impedance complies with the impedance restrictions.

o public low voltage systems, and it does not comply’ with IEC 61000-3-12:2011| the

i! the equipment with an input current below 75 A per phaSe is intended to be connefted
ollowing information or its equivalent shall be included:in the instruction manual:

This equipment does not comply with IEC 61000-3-12:2011. If it is connected to a puiblic
Ipw voltage system, it is the responsibility of the’installer or user of the equipment to
gnsure, by consultation with the distribution network operator, that the equipment may be
gonnected.

1nformation on any special measures that have to be taken to achieve compliance| for
xample the use of shielded cables.

Recommendations on the assessméent of the surrounding area, to identify necesgary
precautions required for the installation and use, to minimize disturbances; see Clause
\.2 and Clause A.3.

Recommendations on methods to minimize disturbances; see Clause A.4.

\ statement drawing attention to the user’s responsibility with respect to interference from
velding.
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Annex A
(informative)

Installation and use

General

The user is responsible for installing and using the arc welding equipment according to the
manufacturer’s instructions. If electromagnetic disturbances are detected, then it shall be the

tech
simple as earthing the welding circuit (see note). In other cases, it could involve canstfugting
an glectromagnetic screen enclosing the welding power source and the work complete
assqciated input filters. In all cases electromagnetic disturbances shall be reduced to
point where they are no longer troublesome.

NOTE

The practice for earthing the welding circuit is dependent on local safetynregulations. Changin

respﬁmvmmm-mwmmmmwm] the
ical assistance of the manufacturer. In some cases this remedial action may-be¢ as

with
the

) the

earthjng arrangements to improve EMC can affect the risk of injury or equipment/damage. Further guidance is
givenin IEC 60974-9:2018.

A.2

Assessment of area

Befqgre installing arc welding equipment the user shallCmake an assessment of pote
eleciromagnetic problems in the surrounding area. The\following shall be taken into accou

a)

b)
c)
d)
e)
f)
)

h)

The
and
bou

A3

bther supply cables, control cables, signalling“and telephone cables above, below
adjacent to the arc welding equipment;

adio and television transmitters and recgivers;
omputer and other control equipment;
safety critical equipment, for exampfé guarding of industrial equipment:

he health of the people around,for example the use of pacemakers and hearing aids;

quipment used for calibration or measurement;

ntial
nt:

and

he immunity of other 'equipment in the environment. The user shall ensure that qther

quipment being used- in the environment is compatible. This may require additi
protection measures;

fhe time of day'that welding or other activities are to be carried out.
size of thé‘surrounding area to be considered will depend on the structure of the buil

other .acftivities that are taking place. The surrounding area may extend beyond
mdaries.of the premises.

onal

ding
the

Assessment of welding installation

In addition to the assessment of the area, the assessment of arc welding installations may be
used to evaluate and resolve cases of interference. An emission assessment should include
in situ measurements as specified in Clause 10 of CISPR 11:2015/AMD1:2016. In situ
measurements may also be used to confirm the efficiency of mitigation measures.
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A.4 Mitigation measures

A.4.1 Public supply system

Arc welding equipment should be connected to the public supply system according to the
manufacturer’s recommendations. If interference occurs, it may be necessary to take
additional precautions such as filtering of the public supply system. Consideration should be
given to shielding the supply cable of permanently installed arc welding equipment, in metallic
conduit or equivalent. Shielding should be electrically continuous throughout its length. The
shielding should be connected to the welding power source so that good electrical contact is
maintained between the conduit and the welding power source enclosure.

A.4.p Maintenance of the arc welding equipment

The|arc welding equipment should be routinely maintained according to the manufactufer’s
recommendations. All access and service doors and covers should be closed)and properly
fast¢ned when the arc welding equipment is in operation. The arc welding~egtipment shpuld
not |be modified in any way, except for those changes and adjustmeénts covered in| the
manufacturer’s instructions. In particular, the spark gaps of arc striking and stabilising deVices
shoyld be adjusted and maintained according to the manufacturer’s recommendations.

A.4.3 Welding cables

The|welding cables should be kept as short as possible 'and should be positioned dose
together, running at or close to the floor level.

A44 Equipotential bonding

Bonging of all metallic objects in the surrounding area should be considered. Howgver,
metallic objects bonded to the work piece willincrease the risk that the operator could receive
an glectric shock by touching these metallie' objects and the electrode at the same time.|The
opetator should be insulated from all such*bonded metallic objects.

A.A4. Earthing of the workpiece

Whgre the workpiece is not:bonded to earth for electrical safety, nor connected to gqarth
because of its size and position, for example, a ship’s hull or building steelwork, a conne¢tion
bonding the workpiece to earth may reduce emissions in some, but not all instances. Care
shoyld be taken to prevent the earthing of the workpiece increasing the risk of injury to users
or damage to other-electrical equipment. Where necessary, the connection of the workpiece
to earth should be _made by a direct connection to the workpiece, but in some countries where
dire¢t connection’is not permitted, the bonding should be achieved by suitable capacitance,
selerted acconding to national regulations.

A.4.6 Screening and shielding

Selective screening and shielding of other cables and equipment in the surrounding area may
alleviate problems of interference. Screening of the entire welding area may be considered for
special applications.
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Annex B
(informative)

Limits
B.1 General

Annex B provides information on the origin of the limits given in the main part of
document.

this

B.2| Conducted disturbance voltage limits

The|limits given in the normative part of this document originate from the limits in ClI
11:2015, CISPR 11:2015/AMD1:2016 and CISPR 11:2015/AMD2:2019.

The|conducted disturbance voltage limits for the idle-state in table 1 originate from the |
in | Tables 2 and 4 in CISPR 11:2015, CISPR 11+:2015/AMD1:2016
CISPR 11:2015/AMD2:2019.

The|conducted disturbance voltage limits for the loaded-state”in table 2 originate from
limits in Tables 8 and 9 in CISPR 11:2015, £« CISPR 11:2015/AMD1:2016
CISPR 11:2015/AMD2:2019.

B.3| Output current ripple limit

Thelapplication of these limits to the peak-peak amplitude of the output current ripple ens
compliance with the limits for magnetic field emissions at a protection distance of 10 m
the |welding circuit in the range from;~150 kHz to 30 MHz as given in CISPR 11:2
CISPR 11:2015/AMD1:2016 and CISPR™11:2015/AMD2:2019.

B.4| Radiated disturbance;limits

Thelelectromagnetic radiation disturbance limits in Table 4 for the idle-state are based orn
grodp 1 limits in Tables 6 and 7 in CISPR 11:2015, CISPR 11:2015/AMD1:2016
CISPR 11:2015/AMD2:2019.

Thelelectromdgnetic radiation disturbance limits in table 5 for the loaded-state of Class B
welding equipment are based on the Group 2 limits given in Table 12 of CISPR 11:2
CISPR 14:2015/AMD1:2016 and CISPR 11:2015/AMD2:2019.

mits
and

the
and
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to 136,414 MHz are not applicable to arc welding equipment.

The electromagnetic radiation disturbance limits in table 5 for the loaded state of Class A arc
welding equipment in the frequency band 30 MHz to 1 000 MHz are based on the limits for
class A EDM and arc welding equipment given in Table 11 of CISPR 11:2015,

CISPR 11:2015/AMD1:2016 and CISPR 11:2015/AMD2:2019.

B.5 Output current ripple limits

The limits for the output current ripple were introduced in IEC 60794-10:2014/AMD1:2015.
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Annex C
(informative)

Symbols
Table C.1 provides symbols for the indication of the RF equipment class and restrictions for
use.
Table C.1 — Symbols to describe EMC properties
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
1. |JEC 60417- Not to be used in residential To identify Class A equipment
6109 (2002- " locations where the electrical | and restrictionsfor'use
[10) power is provided by the
public low-voltage supply NOTE Symbol'can be used
system on packagihg; equipment o
documeéntation for purchasgr
L or useravailable prior to
purchase
2. |JEC 60417- Restrictions for the connection | To"identify restrictions of uge
b939 (2002- to public low voltage supply with regard to required supply
10) - networks apply network parameters
bnd - NOTE Symbol can be usef
SO 7000- - on packaging, equipment o
DA34A (2004- documentation for purchasgr
D1) L or user available prior to
purchase
combined



https://iecnorm.com/api/?name=e750ff085392649cd9abb5748b56d152

- 34 - IEC 60974-10:2020 © |IEC 2020

Annex D
(normative)

Battery powered equipment

D.1 General

Annex D defines additional requirements for the welding equipment powered by internal or
external batteries.

Thelequipment shall comply with the requirements in this document in all modes of operatjon.

D.2| Additional emission requirements

Any|DC input power port of the welding equipment shall comply with the applicable conduted
emigsions limits for DC power ports of:

e Table 3 of IEC 61000-6-3:2006/AMD1:2010 for Class B equipment

NOTE Annex A of IEC 61000-6-4:2018 contains information on proposedsrequirements for the DC power PORT of
Clasg A equipment.

Extdrnal chargers shall comply with the applicable limits,in:

e Tables 3, 4 and 5 of IEC 61000-6-4:2018 if usedto’charge Class A welding equipment

e Tables 1, 2, 3 and 4 of IEC 61000-6-3:2006/AMD1:2010 if used to charge Class B welding
¢quipment

If a pattery charger is intended to be used for both Class A and Class B welding equipment,
the ¢harger shall comply with the morecstringent limits.

NOTE IEC 61000-6-3:2006 and IEC 61000-6-3:2006/AMD1:2010 and IEC 61000-6-4:2018 consider the highest
internal frequency as well as the lengthief the connected cable to the DC power port.

D.3| Additional immunity requirements

Any|DC input power—port shall comply with the applicable immunity requirements for| DC
powgr ports of:

e Table 3 of\lEC 61000-6-2:2016 for Class A equipment
e Table-3.0f IEC 61000-6-1:2016 for Class B equipment

Extgrnal’ chargers shall comply with:

e Tables 1, 2, 3 and 4 of IEC 61000-6-2:2016 if used to charge Class A welding equipment
e Tables 1, 2, 3 and 4 of IEC 61000-6-1:2016 if used to charge Class B welding equipment

If a battery charger is intended to be used for both Class A and Class B welding equipment,
the charger shall be tested to the higher test levels.

NOTE IEC 61000-6-1:2016 and IEC 61000-6-2:2016 consider the highest internal frequency as well as the length
of the connected cable to the DC power port.
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E.1

Annex E
(normative)

Equipment containing radio devices

General

Annex E defines additional requirements for welding equipment containing radio devices.

The

standard not specified in this document.

NOTE

The

Exclusion bands specified in the applicable radio standard only>capply to the
functionality.

E.2

For frequency ranges not defined in this document, the, welding equipment shall comply
the applicable radiated emissions limits for the enclosure PORT of

o
o

For

E.3

The

If an
shal
to th

[able 3 of IEC 61000-6-4:2018 for Class A equipment
[able 1 of IEC 61000-6-3:2006/AMD1:2010, for Class B equipment

welding equipment shall comply with any additional requirement in the applicable\rfadio

Examples are requirements regarding the antenna port.

radio device shall comply with the applicable radio standard.

Additional emission requirements

he radiated emission the transmitter furiction of the radio device is turned off.

Additional immunity requirements
performance criterion C-shall be applied to the radio function.

immunity test would cause damage to a radio receiver, additional mitigation meas
be applied. These measures shall be documented in the test report. The documents
e user shall indicate ports sensitive to these phenomena.

adio

with

ures
tion
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MATERIEL DE SOUDAGE A L’ARC -

Partie 10: Exigences de compatibilité électromagnétique (CEM)

AVANT-PRQPQS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalis
mposée de I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). LAEC a

b |’électricité et de [I'électronique. A cet effet, 'I|EC — entre autres activités — publie~“des Ndg
ternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessible

mités d’études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer
ganisations internationales, gouvernementales et non gouvernementales, en liaison*avec I'lEC, partidg
palement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (
blon des conditions fixées par accord entre les deux organisations.

bs décisions ou accords officiels de I'l[EC concernant les questions technigues représentent, dans la m
Il possible, un accord international sur les sujets étudiés, étant donnég~que les Comités nationaux de
téressés sont représentés dans chaque comité d’études.

SO ® 00T 5200

bs Publications de 'IEC se présentent sous la forme de recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous les effort§)raisonnables sont entrepris afin que
assure de I’exactitude du contenu technique de ses publicatiobs; I'lEC ne peut pas étre tenue responsab
bventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

O =»or-

ans le but d’encourager I'uniformité internationale, les.Comités nationaux de I'lEC s’engagent, dans to
mesure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications natio
el régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationalg
dgionales correspondantes doivent étre indiquées_enjtermes clairs dans ces derniéres.

=

IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
fdurnissent des services d’évaluation de conformité et, dans certains secteurs, accédent aux marqug
nformité de I'lEC. L’IEC n’est responsabledd’aucun des services effectués par les organismes de certifig
indépendants.

(]

Tpus les utilisateurs doivent s’assurer'qu’ils sont en possession de la derniére édition de cette publication.

Apcune responsabilité ne doijt (eéire imputée a I'lEC, a ses administrateurs, employés, auxiliaire
mandataires, y compris ses @xperts particuliers et les membres de ses comités d’études et des Co
htionaux de I'IEC, pour tout ‘préjudice causé en cas de dommages corporels et matériels, ou de tout
bmmage de quelque nature ‘que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les|
b justice) et les dépenses découlant de la publication ou de [I'utilisation de cette Publication de I'lEC (¢
ute autre Publicatjen.de I'lEC, ou au crédit qui lui est accordé.

~aoaq>

Llattention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicd
dférencées est gbligatoire pour une application correcte de la présente publication.

-

attention (est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent
bjet de.droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
b breyets et de ne pas avoir signalé leur existence.
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Norme internationale |EC 60974-10 a été établie par le comité d'études 26 de |

EC:

Soudage électrique.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2014 et son
Amendement 1:2015. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

précédente:

a) références normatives mises a jour;

b) nouvelles exigences relatives au matériel alimenté par batteries;

c) nouvelles exigences relatives au matériel combiné a des émetteurs/récept

radioélectriques.

eurs
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
26/695/FDIS 26/697/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Une|liste de toutes les parties de la série IEC 60974, publiées sous le titre général.Matgriel
de sjpudage a I'arc, peut étre consultée sur le site web de I'l[EC.

Le gqomité a décidé que le contenu de cette publication ne sera pas modifié avant la datge de
stabflité indiquée sur le site web de I'lEC sous « http://webstore.iec.ch »~dans les données
relafives a la publication recherchée. A cette date, la publication sera
e reconduite,

e gupprimée,

e rlemplacée par une édition révisée, ou

e amendée.
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MATERIEL DE SOUDAGE A L’ARC -

Partie 10: Exigences de compatibilité électromagnétique (CEM)

Domaine d’application

La présente partie de I'NEC 60974 s’applique au matériel de soudage a l'arc et techniques

con
les

stabjlisation de I'arc et les chargeurs de matériels alimentés par batteries.

NOTE

nexes y compris les sources de courant de soudage et les matériels auxiliaires, tels|que
jévidoirs, les systemes de refroidissement par liquide, les dispositifs d’amorcage et de

1 Les techniques connexes sont, par exemple, le coupage plasma et le soudage a I’ar¢g"de’/goujons.

NOTE 2 Le présent document ne précise pas les exigences de sécurité de base pour le_matériel de soudage a
I’arc,|telles que la protection contre les chocs électriques, une opération non sire, la coordination de I'isolatijon et

les egsais diélectriques associés.

Le
par

Les
des

com

Le présent document spécifie

a)
b)
c)
d)

e)

Le
ses

Les
des

atériel de soudage a l'arc contenant un émetteur ou récepteurradioélectrique est coyvert
e présent document.

exigences relatives aux émissions rayonnées dansila présente norme ne sont|pas
T:ées a s’appliquer aux transmissions intentiogpelles d’un émetteur radioélectrjque
e défini par 'UIT ni a des émissions parasites_relatives a ces émetteurs intentionnel

U7

les normes applicables et les méthodes d'essai pour les émissions de fréquence
adioélectrique (RF);

les normes applicables et les\\méthodes d’essai pour les émissions de coyrant
armonique, les fluctuations de-tension et les papillotements;

les exigences d’immunité et-les méthodes d’essai pour les perturbations continue$ ou
ransitoires, conduites etrayonnées, y compris les décharges électrostatiques;

les exigences supplémentaires relatives aux matériels alimentés par des battgries
internes ou externes\(Annexe D);

les exigences supplémentaires relatives aux matériels contenant des
metteurs/récepteurs radioélectriques (Annexe E).

atériel de‘soudage a I'arc, soumis a I'essai de type du présent document et qui satisfpit a
xigences, est considéré comme étant conforme pour toutes les applications.

documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
exigences du présent document. Pour les références datées, seule [I'édition citée

s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 60974-1:2017, Matériel de soudage a I'arc — Partie 1. Sources de courant de soudage
IEC 60974-1:2017/AMD1:2019

IEC 60974-6:2015, Matériel de soudage a I’'arc — Partie 6: Matériel a service limité
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IEC 61000-3-2:2018, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites — Limites
pour les émissions de courant harmonique (courant appelé par les appareils <16 A par
phase)

IEC 61000-3-3:2013, Compatibilité électromagnétique (CEM) — Partie 3-3: Limites — Limitation
des variations de tension, des fluctuations de tension et du papillotement dans les réseaux
publics d'alimentation basse tension, pour les matériels ayant un courant assigné <16 A par
phase et non soumis a un raccordement conditionnel

IEC 61000-3-3:2013/AMD1:2017

IEC & . T i tiatre(CEh Partic L imites —
Limiftation des v tension, des fluctuations de tension et du papillotement dahs les
aux publics d’alimentation basse tension — Equipements ayant un courant assigné/< 5 A
et spumis a un raccordement conditionnel

IEC61000-3-12:2011, Compatibilité électromagnétique (CEM) — Partie 3-12:|limites -Limites
pour les courants harmoniques produits par les appareils connectés aux réseaux publics
basge tension ayant un courant appelé > 16 A et < 75 A par phase

IEC 61000-4-2:2008, Compatibilité électromagnétique (CEM) — Patrtie”4-2: Techniques d'dssai
et d¢ mesure — Essai d'immunité aux décharges électrostatiques

IEC 61000-4-3:2006, Compatibilité électromagnétique (CEM) - Partie 4-3: Techniques d'dssai
et de mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréquefpces
radipélectriques

IEC[61000-4-3:2006/AMD1:2007
IEC[61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d’dssai
et d¢ mesure — Essais d'immunité aux transitoires électriques rapides en salves

IEC 61000-4-5:2014, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'dssai
et d¢ mesure — Essai d'immunité abx ondes de choc
IEC[61000-4-5:2014/AMD1:201F

IEC 61000-4-6:2013, Caompatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'dssai
et e mesure — Immunité aux perturbations conduites, induites par les champs
radipélectriques

IEC 61000-4-11:2004, Compatibilité électromagnétique (CEM) — Partie 4-11: Techniques
d'espai et demesure — Essais d'immunité aux creux de tension, coupures bréves et varialions
de tgnsion

IEC161000-4-11:2004/AMD1:2017

IEC 61000-4-34:2005, Compatibilité électromagnétique (CEM) — Partie 4-34: Techniques
d'essai et de mesure — Essais d'immunité aux creux de tension, coupures bréves et variations
de tension pour matériel ayant un courant appelé de plus de 16 A par phase

IEC 61000-4-34:2005/AMD1:2009

IEC 61000-6-1:2016, Compatibilité électromagnétique (CEM) — Partie 6-1: Normes génériques
— Norme d'immunité pour les environnements résidentiels, commerciaux et de l'industrie
légeére

IEC 61000-6-2:2016, Compatibilité électromagnétique (CEM) — Partie 6-2: Normes génériques
— Norme d'immunité pour les environnements industriels
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IEC 61000-6-3:2006, Compatibilité électromagnétique (CEM) — Partie 6-3: Normes génériques
— Norme sur I'émission pour les environnements résidentiels, commerciaux et de l'industrie
légére

IEC 61000-6-3:2006/AMD1:2010

IEC 61000-6-4:2018, Compatibilité électromagnétique (CEM) — Partie 6-4: Normes génériques
— Norme sur I'émission pour les environnements industriels

CISPR 11:2015, Appareils industriels, scientifiques et médicaux — Caractéristiques de
perturbations radioélectriques — Limites et méthodes de mesure
CISPR11:2015/AMD1:2016

CISPR 11:2015/AMD2:2019

CISPR 14-1:2016, Compatibilite ~électromagnétique — Exigences pour les\ appayeils
élecfrodomestiques, outillages électriques et appareils analogues — Partie 1: Emission

CISPR 16-1-1:2019, Spécifications des méthodes et des appareils -de mesure |des
pertlrbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie|1-1:
Appareils de mesure des perturbations radioélectriques et de I'immunité aux perturbations
radipélectriques — Appareils de mesure

CISPR 16-1-2:2014, Spécifications des méthodes et deés—~appareils de mesure |des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie|1-2:
Appareils de mesure des perturbations radioélectriques( et de I'immunité aux perturbations
radipélectriques — Dispositifs de couplage pour la mesufe des perturbations conduites
CISIPR 16-1-2:2014/AMD1:2017

CISPR 16-1-4:2019, Spécifications des méthodes et des appareils de mesure |des
pertlirbations radioélectriques et de I'immunité’aux perturbations radioélectriques — Partie(1-4:
Appareils de mesure des perturbations radioélectriques et de l'immunité aux perturbaﬂions
radipélectriques — Antennes et emplacements d’essai pour les mesures des perturbalions
raygnnées

3 [Termes et définitions

Pouf les besoins du présent document, les termes et définitions de I'lEC 60974-1 ainsi|que
les guivants s'appliquent:

L'ISD et I'EC tiennent a jour des bases de données terminologiques destinées a étre utiligées
en normalisatioh; consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

o |SO/Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

claquement

perturbation qui dépasse la limite d'une perturbation continue qui n’est pas plus long que 200
ms et qui est séparée d'une perturbation subséquente par au moins 200 ms

Note 1 a I'article: Les deux intervalles sont reliés au niveau de la limite de la perturbation continue.

Note 2 a l'article: Un claquement peut contenir un nombre d’impulsions, dans ce cas le temps en question est
celui a partir du début de la premiere jusqu‘a la fin de la derniére impulsion.

[SOURCE: IEC 60050-851:2008, 851-15-13]
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3.2

dispositif de couplage

circuit électrique dont le but est de transférer de I'énergie d'un circuit dans un autre avec une
impédance définie

Note 1 a l'article: Les dispositifs de couplage et de découplage peuvent étre intégrés dans une unité (réseau de
couplage et réseau de découplage (CDN)) ou dans des réseaux séparés.

[SOURCE:IEC 61000-4-6:2013, 3.7]

3.3

CDN
dispositif de couplage et de découplage
circyit électrique incorporant les fonctions de réseau de couplage et de réseau de découplage

Note |1 a I'article: L'abréviation CDN est dérivée du terme anglais développé correspondant "coupling/decoupling
network".

[SOURCE:IEC 61000-4-6:2013, 3.8]

3.4
résgau de découplage

dispositif de découplage
circyit électrique dont le but est d'empécher les signaux dlessdi appliqués a I'EUT (matérjel a
I'esqai) d'influencer d'autres appareils, équipements ou systémes qui ne sont pas soumis|aux
essgis

Note|1 a l'article: L'abréviation EUT est dérivée du terme, anglais développé correspondant "equipment yinder
test".

[SOURCE:IEC 61000-4-6:2013, 3.9]

3.5

FAR
chambre totalement anéchoique
enceginte protégée dont les surfaces intérieures sont garnies d'un matériau absorbant I'éngrgie
aux | fréquences radioélectriques (c'est-a-dire un absorbant RF) qui absorbe I'éngrgie
éleciromagnétique dans la plage de fréquences concernée

Note |1 a l'article: L'abréviation FAR est dérivée du terme anglais développé correspondant "fully-anechoic ropm".

[SOURCE: CISPR\11:2015/AMD1:2016, 3.20]

3.6

OATS

site|d'essai en champ libre

|nstf Hation—utilisée—pourles—mesures—des—champs—électromaagnéticues—dontintention—edt de
e TSR L o el ~ T v b TR TR~ y TR TR TR

simuler un environnement semi-libre sur une plage de fréquences spécifiée utilisée pour les
essais d’émissions rayonnées des produits

Note 1 a l'article: Un site OATS type se situe a I’extérieur dans un champ libre, son plan de masse étant
conducteur.

Note 2 a l'article: L'abréviation OATS est dérivée du terme anglais développé correspondant "open-area test
site".

[SOURCE: CISPR 11:2015/AMD1:2016, 3.21]
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3.7

acceés

interface particuliére d’un matériel qui assure son couplage avec I’environnement
électromagnétique (IEC 60050-161:2018, 161-01-01) extérieur et a travers laquelle il est
influencé par cet environnement

EXEMPLE Les exemples d’accés présentant un intérét sont indiqués a la Figure 1. L’accés par I'’enveloppe est la
frontiére physique de l'appareil (par exemple I'enveloppe). L'accés par I'enveloppe concerne la transmission
d’énergie rayonnée et les décharges électrostatiques (IEC 60050-161:2018, 161-01-22), alors que les autres accés
concernent la transmission d’énergie conduite.

Accds d'alimentation Accés par 'enveloppe
en courant alternatif CES signancommanae

Accés d'alimentation Matériel Apcés par la borme
en courant continu de terre fonctionnelle

EC

Figure 1 — Exemples d'accés

Note |1 & l'article: Les accés dans le domaine de la compatibilité électromagnétique sont des cas particuliefs de
I’accés définit par I'lEC 60050-131:2002, 131-12-60.

[SOURCE: Guide IEC 107:2014, 3.1.12, modifiée — La présentation du terme et la la définjition
ont ¢té révisées pour l'aligner sur I'lEC 60050 (toutes les parties).]

3.8
portable, adj
capable d'étre porté par une personne seule

Note |1 a l'article: La portabilité est généralement.specifiée par le fabricant de I'équipement selon I'utiligation
prévye, la conception de I’équipement et/ou la réglementation applicable.

[SOURCE: IEC 60050-151:2001,151-16-47, modifiée — La note a l'article a été complétement
réegrite.]

3.9
SAQ
chambre semi-anéchoigue
encginte protégée dans-laquelle cinqg des six surfaces intérieures sont garnies d'un matériau
absgrbant I'énergié jaux fréquences radioélectriques (c'est-a-dire un absorbeur RF)| qui
absqrbe I'énergie\ €lectromagnétique dans la plage de fréquences concernée et dont la
surface horizantale inférieure est un plan de masse conducteur destiné a étre utilisé avef un
équipage d'essai OATS

Note [1 &~ 'article: L'abréviation SAC est dérivée du terme anglais développé correspondant "semi-anechonic
chamber

[SOURCE: CISPR 11:2015/AMD1:2016, 3.22]

3.10

petit matériel

matériel qui est, soit placé sur une table, soit posé sur le sol, et qui tient a I'intérieur d’un
volume d’essai cylindrique imaginaire dont le diametre ne dépasse pas 1,2 m et dont la
hauteur au-dessus du plan au sol ne dépasse pas 1,5 m, y compris ses cables

[SOURCE: CISPR 11:2015, 3.17, modifiée — ne s’applique qu’a la langue anglaise.]
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3.11

acceés de réseau cablé

ACCES pour le raccordement de la voix, de données et des transferts de signaux destinés a
relier entre eux des systémes largement répandus a une connexion directe & un réseau de
communication unique ou multiutilisateur

Note 1 a I'article: Les exemples incluent CATV, PSTN, ISDN, xDSL, LAN et les réseaux similaires.

Note 2 a I'article: Ces ACCES peuvent prendre en charge des cables blindés ou non blindés et peuvent également
transporter I'alimentation courant alternatif ou courant continu, ce qui fait partie intégrante de la spécification
relative aux télécommunications.

[SOURCE: CISPR 32:2015, 3.1.32]

4 Exigences générales d’essai

4.1 Conditions d’essai

Les |essais doivent étre effectués sur un matériel entierement assemblég, représentatif de la
production de série. Les essais doivent étre effectués dans les \conditions opératgires
indiquées dans I'lEC 60974-1:2017 et IEC 60974-1:2017/AMD1:2019 ou I'lEC 60974-6:2D15,
et spus la tension d’alimentation et la fréquence assignées. Les résultats obtenus pour les
émigsions RF et I'immunité a 50 Hz sont valables pour lesméme appareil utilisé a|une
frégquence de 60 Hz et inversement.

Lorgque le présent document indique des options polUr soumettre a I'essai des exigences
partijculieres avec une sélection de méthodes d’essaiyla conformité peut étre démontrée par
I'ung de ces méthodes en utilisant les limites spécifiées et les restrictions fournies dang les
tablgaux appropriés.

Des|unités identiques peuvent étre utilisées-pour la soumission a I'essai en paralléle. Danjs ce
cas,|ces informations doivent étre consighées dans le rapport d’essai.

4.2 Instruments de mesure

Les linstruments de mesure _deivent satisfaire aux exigences de la CISPR 16-1-1:2019 et|aux
normes indiquées dans les Tableau 6, Tableau 7 et Tableau 8, le cas échéant.

4.3 Réseau fictif

Le
rés
50
CIS

esurage de la tension perturbatrice aux bornes du réseau doit étre réalisé en utilisant un
au fictif, Iorsque disponible dans le commerce, constitué d’un réseau V de 50 Q/50 pli ou
/50 uyH\_#+ 5 Q, comme cela est spécifié dans Ila CISPR 16-1-2:2014( et
R 16-1-2:2014/AMD1:2017.

re—a+a RF
sur les lignes

“;- v S O EEAYACIRRLLE LA~ vre ’i"““‘
au point de mesure, et aussi pour isoler le matériel
d’alimentation.

a I'essai du bruit ambiant

4.4 Sonde de tension

Une sonde de tension comme spécifiée dans la CISPR 16-1-2:2014 et
CISPR 16-1-2:2014/AMD1:2017 doit étre utilisée lorsque le réseau fictif ne peut pas étre
utilisé. La sonde est connectée successivement entre chaque ligne et la terre de référence.
La sonde doit comprendre une capacité de blocage et une résistance telles que la résistance
totale entre la ligne et la terre soit au moins de 1 500 Q. L’effet sur I’exactitude de mesure de
la capacité ou de tout autre dispositif, qui peut étre utilisé pour protéger le récepteur de
mesure contre les courants dangereux, doit étre soit inférieur a 1 dB, soit permis pour
I’étalonnage.
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Antennes

Dans la plage de fréquences comprise entre 30 MHz et 6 GHz, la ou les antennes utilisées
doivent étre telles que spécifiées dans la CISPR 16-1-4:2019.

Les mesurages doivent étre effectués pour les deux polarisations horizontale et verticale.

Dans un OATS ou dans une SAC, le point le plus proche de la ou des antennes a la terre ne

doit

4.6

Lors
I’end
I'intg
couy
I'EQ
L'ex
élec

Touf
1-2:
par

5 Montage d’essai d’émission et d’immunité

5.1

Les

d’es
mat
reco

Pou

relafive a la configuration du matériel.

Pou

mat}riel configuré conformément*a-la Figure 2. Pour les matériels portables, soit le mon

pas étre inférieur a 0,25 m.

ssai validé.
Dispositif de couplage et de découplage (CDN)

qu'une enceinte blindée est exigée, et lorsque la charge se trouvefa-l'extérieu
einte blindée, un dispositif de découplage de charge connecté a la charge extérieurg
rmédiaire de filtres RF adaptés doit étre utilisé a I'intérieur de I'enceinte. Un disposit
lage et de découplage (CDN) AF 2 de 150 Q, comme cela est spécifié (
61000-4-6:2013, adapté au courant et a la tension de chargesrespectifs, doit étre uti

frique de 50 Q.

dispositif de couplage adapté spécifié dans lacCISPR 16-1-2:2014 et CISPR
P014/AMD1:2017 peut étre utilisé pour I'évaluation des émissions conduites des a
es bornes de signaux, de commande et de mesure.

Généralités

ai indiqué a la Figure 2, ouile montage d’essai indiqué a la Figure 3 doit étre utilisé.
riels de soudage a l'arc\soumis a l'essai dans l'une de ces configurations doivent
nnus comme ayant satisfait aux exigences nécessaires du présent document.

les mesurages.'de I'ondulation du courant de sortie, il n’existe pas d’exigence spécif

les essais d’émission RF, d'immunité aux champs électromagnétiques, d'immunite

ique

de
par
f de
jlans
lisé.

rémité du raccordement périphérique d’acces RF du CDNydoit avoir une résistance

16-
Cces

essais d’émission et d'immunité~des matériels non portables doivent étre réalisés sur un

tage
Les
étre

que

b de

mode commun et d'immunité aux transitoires rapides, les dimensions suivantes s’appliquent:

o :

lalFigure 2, a doit étre de 1 m;

e aux Figure 2 et Figure 3, b doit étre de 0,4 m ou moins;

e alaFigure 3, & doit étre de 0,8 m;

e a la Figure 3, la distance horizontale ¢ entre 'EUT et la charge conventionnelle doit étre
de 1 m ou moins.

Les

dimensions a, b et & ne sont pas définies pour tous les autres essais.

La tolérance pour les dimensions a et & est de £ 0,05 m.
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Légende

1 Source de courant de soudage 7 Cable de soudage (enpaquet)

2 Systéme de refroidissement par liquide 8 Cable d’alimentation d’entrée (en paquet)
3 Dévidoir 9 Isolation

4 Commande a distance 10  Plan d'dppui relié a la terre de référence
5 Cable d’interconnexion (en paquet) 11 Chatge conventionnelle

6 Cable de la commande a distance (en paquet)

a Distance entre la source de courant et la charge(ou le dispositif de découplage de charge

b Longueur de paquet de cable

NOTE 1 Les équipements 2, 3 et 4 sont des’matériels auxiliaires, le cas échéant, et sont généralemen
pos|tionnés, tel que spécifié par le fabricant"des équipements.

NOTE 2 L'isolation (équipement 9)+se_situe entre les équipements 1 et 3 lorsque cela est spécifié par Ig
fabrjicant.

Figure 2=‘Montage d’essai 1 pour le matériel de soudage a I'arc

Si, qu fait de lasconception du matériel de soudage a l'arc, ces essais ne peuvent pas |étre
effe¢tués comme décrit, il convient de suivre les recommandations du fabricant (par exenpple,
un ghunt temporaire ou une mise hors service des circuits de commande) afin de répopdre
aux |[objectifs de cet essai. Chaque modification temporaire faite sur le matériel de soudage a
I'arc| doit,€tre documentée.

Si des matériels auxiliaires peuvent étre connectés a la source de courant de soudage, ladite
source doit alors étre soumise a I'essai, raccordée a la configuration minimale des matériels
auxiliaires nécessaires pour utiliser les raccordements périphériques d’accés. Si la source de
courant de soudage a un grand nombre de raccordements périphériques d’accés similaires ou
des raccordements périphériques d’accés ayant de nombreuses connexions similaires, un
nombre suffisant doit alors étre choisi pour simuler les conditions normales de fonctionnement
et garantir que les différentes configurations sont couvertes.

Pour les essais de tension perturbatrice aux bornes du réseau, la source de courant de
soudage doit étre connectée a I'alimentation électrique en utilisant le réseau V spécifié en 4.3
lorsque cela est possible. Le réseau V doit étre situé de maniére que sa surface la plus
proche ne soit pas a moins de 0,8 m de la limite la plus proche du matériel soumis a I’essai.
Le cable d’alimentation d’entrée doit avoir une longueur minimale de 2 m.
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Matériel de soudage a l'arc 6 Isolation

Commande a distance (sous la table) 7 Plan d'appuirelié a la terre de référence

Cable de soudage (en paquet) 8 TableZnon conductrice

Cable de la commande a distance (en paquet) 9 Charge conventionnelle; La charge peut étre
. . ) , i placée sous ou a cbté de la table (sous la

Cable d’alimentation d’entrée (en paquet) fable)

Longueur de paquet de cable

Hauteur de la table non conductrice

[E L'équipement 2 est un matériel auxiliaire,\le‘cas échéant.

igure 3 — Montage d’essai 2°dans le cas d'un matériel de soudage a l'arc portabl

W

o 0

v

IEC

Légende

1 Matériel de soudage a l'arc 3 Antenne d'essai (polarisation horizontale
indiquée)

2 Cables de soudage (en paquet) 4 Charge conventionnelle ou dispositif de
découplage de charge

e Distance de séparation entre le matériel a I'essai et le centre de rayonnement de I'antenne

i Distance entre le matériel a I'essai et le point le plus proche de I'antenne

Figure 4 — Vue de dessus du montage d’essai représenté a la Figure 2
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La source de courant de soudage doit étre reliée a la charge conventionnelle avec des cables
de section adaptée au courant de soudage, ou a la torche ou au porte-électrode approprié
avec un adaptateur. Les cables de soudage doivent avoir une longueur minimale de 2 m.

Si une charge située a l'extérieur de l'enceinte blindée est utilisée, un dispositif de
découplage de charge tel que défini en 4.6 doit étre placé a l'intérieur de cette enceinte.
L'extrémité du dispositif de découplage de charge doit étre reliée a la terre de référence et le
dispositif doit étre relié a la charge extérieure par l'intermédiaire de filtres adaptés.

Pour les essais d’émission RF qui utilisent le montage d’essai indiqué a la Figure 2, la source
e e mlant (it e - ins de

de *********** S-Ht-6 ciee—P a a 3 plois)—a\3 aalalla

les essais d'immunité aux perturbations électromagnétiques rayonnées et~d'immunité
aux |champs électromagnétiques qui utilisent le montage d’essai de référence lindiqué [a la
Figure 2, la position de la source de courant de soudage et de la charge conventionnelle|(ou,
le cas échéant, du dispositif de découplage de charge) doit étre fixe par tapport a I'antgnne
d'espai comme représenté a la Figure 4. La distance de séparation e a,la Figure 4 est définie
en 8.3 de la CISPR 11:2015 et CISPR 11:2015/AMD1:2016. La distafice de séparation i|a la
Figure 4 est définie dans [I'IEC 61000-4-3:2006, IEC 61000:4>3:2006/AMD1:2007| et
IEC61000-4-3:2006/AMD2:2010.

Les |cables doivent pouvoir tomber naturellement sur le ‘plan d’appui relié a la terrel La
longueur excédentaire des cables doit étre repliée, danstoute la mesure du possible, pour
congtituer des paquets distincts ne dépassant pas 0,4 for de long.

Les | géométries de montages d’essai spécifiques concernant les essais d'immunit§ se
trouyent dans les normes de base référencéesdans les Tableau 6, Tableau 7 et Tableau 8.

La cpnfiguration du matériel soumis a I'essai doit étre notée dans le rapport d’essai.

5.2 | Charge

Pengant les essais, 'opérationsde soudage a I'arc est simulée en chargeant le matériel avec
une| charge conventionnelle:’comme cela est spécifié dans [P'IEC 60974-1:2017] et
IEC[60974-1:2017/AMD1:2019. Pour les essais d’émission RF qui n'utilisent pas un CDN, la
change conventionnelle doit étre isolée par un tapis isolant (ou des plots) d'une épaisseur de
12 mm au plus, ou isplée par son propre soubassement le cas échéant.

Pour les mesurages de l'ondulation du courant de sortie, lI'inductance de la charge
comprenant des-cables de soudage a la fréquence fondamentale doit étre inférieure a 10 pH
poul une résistance totale de 100 mQ.

5.3 Matériels auxiliaires

5.3.1 Exigences générales

Un matériel auxiliaire doit étre soumis a I’essai en association avec une source de courant de
soudage. Il doit étre connecté, installé et configuré selon les recommandations du fabricant.

Les exigences spécifiques pour le fonctionnement des matériels auxiliaires sont données ci-
dessous.
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5.3.2 Dévidoirs

Les dévidoirs doivent étre positionnés sur ou a cété de la source de courant de soudage,
suivant leur conception. Les dévidoirs, qui peuvent étre placés soit a l'intérieur soit a
I'extérieur de I'enveloppe de la source de courant de soudage, doivent étre placés a
I'’extérieur. Pour les essais d’émission RF, les dévidoirs prévus pour étre posés sur le sol,
doivent étre isolés par un tapis isolant (ou des plots) d'une épaisseur de 12 mm au plus, ou

isolés par leur propre soubassement le cas échéant.

Le cable de soudage reliant le dévidoir a la source de courant de soudage doit avoir une
longueur de 2 m ou plus si nécessaire pour le raccordement, et une section adaptée au
courfant assigné. Si le cable fourni par le fabricant mesure plus de 2 m, la longleur
excédentaire doit étre repliée, dans toute la mesure du possible, pour constituer un paquet ne
dépassant pas 0,4 m de long. Un cable de soudage mesurant moins de 2 m doit étre a@imis
s’il fpit partie de la fourniture du matériel.

Le qu les cables d’interconnexion reliant le dévidoir a la source de couraht de soudage
doivent étre du type et de la longueur recommandés par le fabricant. La longleur
excédentaire de cable doit étre repliée, dans toute la mesure du possible, pour constitugr un
paquiet ne dépassant pas 0,4 m de long.

Une|torche de soudage, comme recommandé par le fabricant,,peut étre utilisée au lieli du
cable de soudage pour faire le raccordement du dévidoir a laicharge conventionnelle.

5.3.3 Commandes a distance

Si upe source de courant de soudage peut fonctionner avec une commande a distance,|elle
doit |étre soumise a I’essai avec la commande a_distance connectée, susceptible de présgnter
la plus forte émission et/ou la plus faible immunité. La commande a distance doit étre placée
sur |e plan d’appui relié a la terre et en étre\isolée, a cb6té de la charge si possible. Pouf les
essgis d’émission RF, l'isolation ne doit\pas avoir une épaisseur supérieure a 12 mm.|Les
commandes a distance prévues pour, éfre fixées sur le matériel de soudage a I'arc au cpurs
de ljutilisation doivent étre placées comme prévu. Pour les commandes a distance sans fil,
voir ’Annexe E.

La Ipngueur excédentaire de\cable doit étre repliée, dans toute la mesure du possible, pour
congtituer un paquet ne dépassant pas 0,4 m de long.

Les |commandes complexes qui peuvent étre utilisées indépendamment d'une sourcg de
counant dédiée peuvent étre soumises a l'essai en association avec cette méme sourcg¢ ou
comme élémentiautonome, comme cela est spécifié par le fabricant.

5.3. Systemes d’amorcage et de stabilisation de I’arc

Les [systémes d’amorcgage et de stabilisation de I'arc doivent étre désactivés pendant tous les
essai . R i . L . los
essais d’émission RF, les mesurages doivent étre effectués au terme d'un délai de 5 s suivant
la mise sous tension du matériel.

5.3.5 Systémes de refroidissement par liquide

Les systémes de refroidissement par liquide doivent étre positionnés sur ou a cété d'une
source de courant de soudage, suivant leur conception. Les systémes de refroidissement par
liquide, qui peuvent étre placés soit a l'intérieur soit a I'extérieur de I'enveloppe de la source
de courant de soudage, doivent étre placés a I'extérieur. Pour les essais d’émission RF, les
systémes de refroidissement par liquide prévus pour étre posés sur le sol, doivent étre isolés
par un tapis isolant (ou des plots) d'une épaisseur de 12 mm au plus, ou isolés par leur
propre soubassement le cas échéant.
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L'entrée et la sortie peuvent étre reliées par un flexible, selon les recommandations du
fabricant, afin de permettre I'écoulement du liquide de refroidissement.

6 Essais d’émission

6.1 Classification pour les essais d’émission RF
6.1.1 Matériel de Classe A

Un matériel de Classe A est un matériel adapté a Il'utilisation dans tous les sites autres que
ceu S i ST i i 5579 un
réseau d’alimentation électrique a basse tension qui alimente les batiments a“usage
stique.

Un matériel de Classe A doit étre conforme aux limites de la Classe A conformémeént au 6{3.

Les [systémes d’amorcage et de stabilisation de I'arc, ainsi que le matériel\de soudage a ['arc
de goujons doivent étre classés comme matériel de Classe A.

6.1.2 Matériel de Classe B

Un matériel de Classe B est prévu pour étre utilisé dans teus~les sites, y compris les sites
résidentiels ou le courant électrique est fourni par le réseau public d’alimentation a basse
tensjon.

Un matériel de Classe B doit étre conforme aux limites de la Classe B conformément au 6}3.

6.2 | Conditions d’essai
6.2. Source de courant de soudage
6.2.1.1 Conditions d’essai pour-les essais d’émission RF

La [source de courant de spudage doit étre soumise a I'essai sous les tenslons
conyentionnelles en charge référencées en 6.2.2 dans les conditions de charge suivantes

a) au courant de soudagé.minimal assigné;

b) au courant de soudage assigné pour un facteur de marche de 100 %. Si aucun coyrant
assigné n’est spécifié pour un facteur de marche de 100 %, I'essai doit étre réalisé a 0 %

De plus, en'cas d'état de repos, la source de courant de soudage doit étre soumise a l'essai,

Si | 8 tH—8 S arge
indiquées ci-dessus, la charge peut étre réduite pour obtenir un courant d'alimentation de
25 A. Toutefois, si un courant d'alimentation de 25 A ou inférieur ne peut pas étre obtenu, la
sonde de tension, comme spécifiée en 4.4, peut étre utilisée pour les essais conformément au
6.3.2, comme variante a un réseau fictif.

Les sources de courant de soudage doivent étre soumises a I'essai dans tous les modes de
fonctionnement.

NOTE Des exemples typiques de modes de fonctionnement sont le fonctionnement en courant continu, en
courant alternatif ou en courant continu pulsé.

Les sources de courant de soudage a procédés multiples doivent étre soumises a I'essai avec
la charge conventionnelle donnant la tension de charge la plus élevée pour le courant réglé.
Si une source de courant de soudage contient plus d’'un circuit de sortie (par exemple, le
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