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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -

Part 8: Gas consoles for welding and plasma cutting systems

FOREWORD

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

Technical Reports, Publicly Available Specmcatlons (PAS) and Guides (he after re to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any |IE@ i interested
in the subject dealt with may participate in this preparatory work. a and non-
governmental organlzatlons Ilalsmg with the IEC also part|0|pate in this pfepar boretes closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters exp ea as possjble, an mternatlonal
consensus of opinion on the relevant subjects since each tee
interested IEC National Committees.

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

4) In order to promote international unlformlty, ) C ndertake to apply IEC Publications
transparently to the maximum extent pos i i
between any IEC Publication and the corre
the latter.

ponding natiepakor regional publication shall be clearly indicated in

6) All users should ensure that thg 2 edi this publication.

7) No liability shall aftach te
members of its te pal
other damage of ‘ary 1a

expenses arising ou
Publications.

pyees, servants or agents including individual experts and
tighal Committees for any personal injury, property damage or
other direct or indirect, or for costs (including legal fees) and
¥ of, or reliance upon, this IEC Publication or any other IEC

8) Attention is dr. tj efences cited in this publication. Use of the referenced publications is
indispensab é forghe\correct qp qtion of this publication.

Electric welding.
This standard is to be used in conjunction with IEC 60974-1.

This second edition cancels and replaces the first edition published in 2004. This edition
constitutes a technical revision.

The significant changes with respect to the previous edition are the following:

e removal of intrinsically safe design;
e introduction of gas mixing function;
e new informative rating plate layout;

e induced changes due to publication of IEC 60974-1, edition 3.
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The text of this standard is based on the following documents:

CDV Report on voting
26/381/CDV 26/391/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

The French version of this standard has not been voted upon.

the maintenance result date indicated on the IEC web site under
data related to the specific publication. At this date, the publicati

e reconfirmed;
e withdrawn;

e replaced by a revised edition, or

O

e amended.
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ARC WELDING EQUIPMENT -

Part 8: Gas consoles for welding and plasma cutting systems

1 Scope

This part of IEC 60974 specifies safety and performance requirements for gas consoles
intended to be used with combustible gases or oxygen. These gas consoles are designed to
supply gases for use in arc welding, plasma cutting, gouging and allied” progesses in non-
explosive atmospheres.

The gas console can be external or internal to the power source e
this standard also applies to the power source.

NOTE See Annex A for mechanised plasma system diagram.

2 Normative references

IEC 60050-151, International Electrote
devices

IEC 60529, Degrees of &

IEC 60974-1:20@@!0 ‘

3.1
gas console
device for gas-flow Touting, mixing or both that contains electrical apparatus in a single or
multiple enclosure, or open structure

3.2

lower explosion limit

LEL

concentration of flammable gas or vapour in air, below which the gas atmosphere is not
explosive

[IEV 426-02-09, modified] [1]"

1 Figures in square brackets refer to the bibliography. Documents
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3.3

lower flammability limit

LFL

minimum concentration of combustible gas in a mixture where a combustion can be ignited by
an ignition source

3.4

upper explosion limit

UEL

concentration of flammable gas or vapour in air, above which the gas atmosphere is not
explosive

[IEV 426-02-10, modified]

3.5

upper flammability limit
UFL

maximum concentration of combustible gas in a mixture where @
an ignition source

ignited by

3.6
external gas console
gas console not incorporated in a power source

3.7
internal gas console
gas console incorporated in a power sQ

3.8
single-fault condition
condition in which one

NOTE If a singe-f; i
considered as one si -fa

[IEC 61010-1, definit

5 Tests

5.1 Test conditions

As specified in 5.1 of IEC 60974-1.

5.2 Measuring instruments

As specified in 5.2 of IEC 60974-1.

5.3 Conformity of components

As specified in 5.3 of IEC 60974-1.

5.4 Type tests
As specified in 5.4 of IEC 60974-1. Documents

Document Sharing Hub

Full document details: IEC 60974-8 2009


http://avadocuments2026.com/doc/iec-60974-8-2009
http://avadocuments2026.com/doc/iec-60974-8-2009

-8-— 60974-8 © IEC:2009
The other tests included in this standard may be carried out in any convenient sequence.

5.5 Routine tests
5.5.1 External gas console

All routine tests shall be carried out on each external gas console in the following sequence:

Y

general visual inspection, see 3.7 of IEC 60974-1;

O

)

) continuity of protective circuit, see 10.4.2 of IEC 60974-1;
) dielectric strength, see 6.1.5 of IEC 60974-1;
)
)

o O

leak test, see 10.3;

D

general visual inspection, see 3.7 of IEC 60974-1.

5.5.2 Internal gas console

All routine tests, as specified in 5.5 of IEC 60974-1, shall be ca
console, with the following addition:

g) leak test, see 10.3.

6 Protection against electric shoek

6.1 Insulation

6.2 Protection aiRn
6.2.1 Protecti$ o
The minimum de
IEC 60529.

Conformjty~sha

a) applying lated finger and ball, as specified in IEC 60529, to any openings and
ensuring it tees ngt contact any hazardous parts; and

b) verifying that immediately after the water test, as specified in IEC 60529, the unit satisfies
insulation resistance and the dielectric strength tests and is able to operate.

No power is applied to the unit while performing these tests.

6.2.2 Capacitors

As specified in 6.2.2 of IEC 60974-1.

6.3 Protection against electric shock in case of a fault condition (indirect contact)

As specified in 6.3 of IEC 60974-1.
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7 Thermal requirements

7.1 Heating test

As specified in 7.1 of IEC 60974-1.
For an external gas console, only the relevant tests are performed.

7.2 Maximum temperature

The temperature at any point shall not exceed the ignition temperature of any combustible
gas intended to be used in the gas console.

Conformity shall be checked by operating the gas console as specified/b > facturer

a) with the combinations of gas(es) and flow rates which creates t Qndjtion, as

specified by the manufacturer;
b) with the cooling liquid as specified by the manufacturer.

8 Connections for plasma cutting torches

As specified in 11.4.6 of IEC 60974-1, where the

9 Mechanical requirements

9.1 Protection against fi

The gas console ,shal

conditions and L@

e gas, any circuit, subassembly, or component shall
s or a spark with sufficient energy to cause an ignition.

a) design evaluation and calculations of the circuits, subassembly, or component verification;
or

b) applying a fault (for example, open circuit, short circuit, and/or restriction of movement) to
the circuits, subassembly, or component until an event occurs (for example, a spark which
does not cause ignition, fuse opens, unit shuts down, etc.) or a steady-state temperature
is achieved.

9.2 Gas line purging

The gas console shall have a means to purge gas lines when changing to a different type of
gas (for example, oxidizing or oxygen containing to combustible) to reduce the risk of fire or
explosion. In some cases, a small amount of combustible gas or oxygen may accumulate in
the torch. This volume shall be small enough so that no risk can result.

The purging shall occur after each change in gas routing or when the previous gas routing is
unknown. Documents
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NOTE 1 A means of accomplishing this can be by purging the lines with a sufficient volume of an inert gas.

NOTE 2 When a risk of fire or explosion exists in the gas lines due to changing gas, the purging can be performed
with the following pressure cycle:

1. reduce the pressure of the gas console circuit to atmosphere pressure;
2. purge the gas console circuit with the purging gas;
3. increase the pressure to the maximum pressure of purging gas;

4. reduce the pressure of the gas console circuit to atmosphere pressure.

Conformity shall be checked by risk analysis and the following test.

purged to a level lower than the lower flammability level (LF
combustible gas is used, the test shall be repeated for each co

9.3 Enclosure
9.3.1 Design requirements

The gas console (external or internal
This shall be accomplished by comp
through 9.3.4.

d or prevent an explosion.
the requirements in 9.3.2

personnel.

9.3.2 Enclosure p

Purging means typicall
use of a non- :

combustible gases“sh

ure of an inert gas and forced ventilation (e.g.
eans to purge the gas console enclosure of

Where a fan or othe B ed for purging, a malfunction shall be indicated and the
system shall Be ontinuing to operate.

a) Simulate a contiruous gas leak inside the enclosure equal to the maximum flow rate and
pressure as specified by the manufacturer. Monitor and adjust the gas in the enclosure
until saturation or stabilization occurs. Activate the purging device(s) and monitor the gas
to ensure it reaches the LEL before a potential ignition source is energized. Repeat for
each type of combustible gas used.

b) Place a simulated arcing device inside the purged enclosure. Monitor and adjust the gas in
the enclosure until saturation or stabilization occurs. Operate all purging means and
initiate start-up sequence. Energize the arcing device to simulate the electronics start-up,
and operate continuously ensuring that no ignition occurs. Repeat for each type of
combustible gas used.

NOTE 1 A safe level of gas is 50 % of the LEL.

NOTE 2 The leak rate needs to be considered when performing these tests.
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