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Foreword 

The text of document 26/381/CDV, future edition 2 of IEC 60974-8, prepared by IEC TC 26, Electric 
welding, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as 
EN 60974-8 on 2009-03-01. 

This European Standard supersedes EN 60974-8:2004. 

The significant changes with respect to EN 60974-8:2004 are the following: 

– removal of intrinsically safe design; 

– introduction of gas mixing function; 

– new informative rating plate layout; 

– induced changes due to publication of EN 60974-1:2005. 

This standard is to be used in conjunction with EN 60974-1. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2009-12-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2012-03-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60974-8:2009 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

IEC 60204-1 NOTE   Harmonized as EN 60204-1:2006 (modified). 

IEC 60664-1 NOTE   Harmonized as EN 60664-1:2007 (not modified). 

IEC 60974-2 NOTE   Harmonized as EN 60974-2:2008 (not modified). 

IEC 60974-3 NOTE   Harmonized as EN 60974-3:2007 (not modified). 

IEC 60974-7 NOTE   Harmonized as EN 60974-7:2005 (not modified). 

IEC 61010-1 NOTE   Harmonized as EN 61010-1:2001 (not modified). 

__________ 
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Annex ZA 
(normative) 

  
Normative references to international publications 

with their corresponding European publications 
  
The following referenced documents are indispensable for the application 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.  
  
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
  
Publication Year Title EN/HD Year 
  

IEC 60050-151 -1) International Electrotechnical Vocabulary 
(IEV) -  
Part 151: Electrical and magnetic devices 

- - 

 

  

IEC 60529 -1) Degrees of protection provided  
by enclosures (IP Code) 

EN 60529 
+ corr. May  

19912) 
1993 

 

  

IEC 60974-1 2005 Arc welding equipment -  
Part 1: Welding power sources 

EN 60974-1 2005 
 

 
 

                                                      
1) Undated reference. 
2) Valid edition at date of issue. 
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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 processes in non-
explosive atmospheres. 

The gas console can be external or internal to the power source enclosure. In the latter case, 
this standard also applies to the power source. 

NOTE See  Annex A for mechanised plasma system diagram. 

2 Normative references 

The following referenced documents are indispensable for the application 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 60050-151, International Electrotechnical Vocabulary – Part 151: Electrical and magnetic 
devices 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60974-1:2005, Arc welding equipment − Part 1: Welding power sources 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions, as well as those of 
IEC 60050-151and IEC 60974-1, apply. 

3.1  
gas console 
device for gas-flow routing, 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 

——————— 
1   Figures in square brackets refer to the bibliography. 
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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 a combustion can be ignited by 
an ignition source 

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

3.7  
internal gas console  
gas console incorporated in a power source   

3.8  
single-fault condition  
condition in which one means for protection against hazard is defective 

NOTE If a singe-fault condition results unavoidably in another single-fault condition, the two failures are 
considered as one single-fault condition. 

[IEC 61010-1, definition 3.5.11, modified] [7] 

4 Environmental conditions 

As specified in Clause 4 of IEC 60974-1. 

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. 
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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: 

a) general visual inspection, see 3.7 of IEC 60974-1; 
b) continuity of protective circuit, see 10.4.2 of IEC 60974-1; 
c) dielectric strength, see 6.1.5 of IEC 60974-1; 
d) leak test, see  10.3; 
e) 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 carried out on each internal gas 
console, with the following addition: 

g) leak test, see  10.3. 

6 Protection against electric shock 

6.1 Insulation 

As specified in 6.1 of IEC 60974-1, with the following exception: 

Printed circuit boards shall be enclosed, coated, or encapsulated. 

6.2 Protection against electric shock in normal service (direct contact) 

6.2.1 Protection provided by the enclosure 

The minimum degree of protection for gas consoles shall be IP21S in accordance with 
IEC 60529. 

Conformity shall be checked by 

a) applying the articulated finger and ball, as specified in IEC 60529, to any openings and 
ensuring it does not 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 by the manufacturer 

a)  with the combinations of gas(es) and flow rates which creates the worst-case condition, 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 torch connects to the gas console. 

9 Mechanical requirements 

As specified in Clause 14 of IEC 60974-1, with the following additions. 

9.1 Protection against fire or explosion 

The gas console shall be designed to prevent fire or explosion under normal operating 
conditions and under a single-fault condition (for example, defective valve, hose, etc.).  

Where a gas console uses a combustible gas, any circuit, subassembly, or component shall 
not be capable of creating temperatures or a spark with sufficient energy to cause an ignition. 

Where a gas console uses a combustible gas in a mixture, the mixture shall not be included 
within flammability limit that is defined by LFL and UFL. 

Conformity shall be checked by 

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. 
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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. 

The gas lines, when installed with all devices (valves, fittings, etc.) shall be filled with a 
combustible gas and measured with a gas detector. Immediately after, the gas lines shall be 
purged according to the instruction manual. Once purging has been completed, the contents 
of the gas lines shall be measured with the gas detector to ensure that the lines have been 
purged to a level lower than the lower flammability level (LFL) of the gas. If more than one 
combustible gas is used, the test shall be repeated for each combustible gas. 

9.3 Enclosure 

9.3.1 Design requirements 

The gas console (external or internal) shall be designed to withstand or prevent an explosion. 
This shall be accomplished by complying with at least one of the requirements in  9.3.2 
through  9.3.4. 

NOTE All tests described below are dangerous, and it is recommended that they are performed by qualified 
personnel. 

9.3.2 Enclosure purging  

Purging means typically include positive pressure of an inert gas and forced ventilation (e.g. 
use of a non-arcing fan). Any automatic means to purge the gas console enclosure of 
combustible gases shall be activated before other electrical devices are energized.  

Where a fan or other device is used for purging, a malfunction shall be indicated and the 
system shall be prevented from continuing to operate. 

After purging, the level of combustible gas shall not exceed the lower explosion level (LEL). 

Conformity shall be checked in a draught-free environment by a) or b) below.  

a)  Simulate a continuous 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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9.3.3 Safe design of gas console 

9.3.3.1 Prevention of ignition 

The gas console shall be designed to prevent an ignition caused by a gas leak in the 
enclosure.  

Conformity shall be checked by completing the following test.  

a) Place the energized equipment, i.e. the external gas console or the power source with 
internal gas console, in a bag (or similar).  

b) Simulate a gas leak inside the equipment to create an internal explosive atmosphere. 

c) Monitor the mixture until it is halfway between the LEL and the UEL of the gas. 
d) Operate the gas console for a period of at least 1 h, during which all components 

capable of causing ignition are cycled at least 100 times. 
e) Verify that no ignition occurred during the operating period. 

f) Ignite the bag (or similar) to confirm that a flammable mixture was present. 

9.3.3.2 Integrity of the enclosure 

The enclosure, i.e the external gas console or the power source with internal gas console, 
shall withstand an explosion without degradation of the protective continuity circuit.  

Conformity shall be checked by completing the following test. 

a) Place the non-energized equipment, i.e. the external gas console or the power source 
with internal gas console, in a bag (or similar). 

b) Simulate a gas leak inside the equipment to create an internal explosive atmosphere. 

c) Monitor the mixture until it is halfway between the LEL and the UEL of the gas. 
d) Ignite the flammable mixture using an arcing device installed in the equipment to 

create an explosion. 

e) Verify that there was no flying debris. 
f) Verify there is no contact with live hazardous parts using the jointed test finger 

specified in IEC 60529. 

g) Verify the continuity of the protective circuit by visual inspection and measurement. 

9.3.4 Open structure 

An open-structure gas console designed with no enclosure or a partial enclosure that cannot 
accumulate a combustible mixture and cause an explosion shall be considered safe.  

Conformity shall be checked by design review. 

9.3.5 Solid filled enclosure 

A gas console designed with an enclosure that does not contain any empty volume that can 
accumulate oxygen or a combustible mixture shall be considered safe. 

Conformity shall be checked by design review. 

9.4 External gas console 

Where combustible gases are used, the external gas console shall only enclose the electric 
and non-electric apparatus (for example, electromagnetic valves, metering devices, flow 
meters, control circuits) required to route gases to the torch. 

BS EN 60974-8:2009

http://w
ww.china-gauges.com/



 – 12 – 60974-8 © IEC:2009 

Conformity shall be checked by visual inspection. 

9.5 Internal gas console 

Where combustible gases are used, the internal gas console gas lines and gas components 
shall be separated by a barrier from the power source’s live components within the same 
enclosure. Gas console control circuits may be located on either side of the barrier. 

Conformity shall be checked by visual inspection. 

10 Gas lines 

10.1 Gas hoses and tubing 

Gas hoses and tubing shall be suitable for the application. Gas hoses and tubing shall be 
rated for the maximum pressure at the maximum rated temperature in accordance with the 
product ratings. 

Supply gas hoses shall be properly colour-coded or marked as specified in Table 1. Where 
gas supply circuit conveys more than one type of gas, gas hoses and tubing need not be 
marked provided the design prevents misconnections.  

Table 1 – Colour coding and marking 

Gas Colour of cover 

Acetylene and other combustible gases  (except LPG, MPS, natural gas, red methane) Red 

Oxygen Blue 

Air, nitrogen, argon, CO2 Black 

LPG, MPS, natural gas, methane orange Orange 

All fuel gases (included in this table) red-orange Red-orange 

NOTE 1 The manufacturer should be consulted on the suitability of the hose for use with hydrogen or propylene. 

NOTE 2 This table is taken from ISO 3821. [8] 

 
Conformity shall be checked by visual inspection and the test given in  10.3. 

10.2 Gas fittings 

Supply gas fittings shall not be interchangeable (for example, size, thread type) to avoid 
mixing fuel gases with inert gases or oxygen/air. 

Conformity shall be checked by visual inspection. 

10.3 Leak test 

Assemblies through which gas flows shall be capable of operating under the rated inlet 
pressure at the rated operating temperature, without a hazardous leak as specified by the 
manufacturer. 

Conformity shall be checked by a test specified by the manufacturer to ensure a safe 
assembly. 

NOTE Air or inert gas used for this test should not contain contaminants that could degrade components used 
with O2. 
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11 Control circuits 

Control circuits not connected to the welding circuit shall meet the following requirements. 

a) The operating voltage of control circuits shall not exceed 250 V. 
b) A transformer with separate windings shall be used for supplying the control circuits. 
c) Overvoltage protection shall be provided. 
d) Overcurrent protection shall be provided. 
e) Single-fault conditions that may impair safety shall be evaluated. 
f) Transformer secondary, except for SELV, circuits shall be grounded. 
g) Insulation of bundled conductors shall be rated to the highest voltage of any of the 

conductors. 
h) Software and logic circuits shall not affect safety negatively. 
i) Control circuits that leave the enclosure shall be isolated from the primary circuit by 

double or reinforced insulation. 

NOTE 1 These requirements are based on IEC 60204-1[2]. 

Conformity shall be checked by measurement or analysis, as appropriate. 

NOTE 2 Types of control circuits: 

a) control circuits that are internal to the welding/cutting equipment enclosure; 

b) control circuits intended for interface between the power source and peripheral equipment designed by the 
manufacturer; 

c) control circuits intended for interfacing between the power source and other types of ancillary equipment; 

d) control circuits intended for inside the gas console. 

12 Rating plate 

12.1 External gas console 

As specified in Clause 15 of IEC 60974-1, with the following modifications (as applicable): 

a) type of gas(es) used; 
b) maximum inlet gas pressure; 
c) maximum gas flow rating for each gas. 

See  Annex B for an example of a rating plate layout that may be used for an external gas 
console. 

12.2 Internal gas console 

For a gas console within a welding power source enclosure, the rating of the welding power 
source specified in Clause 15 of IEC 60974-1, shall be used with the following additions: 

a) standard reference; 
b) type of gas(es) used; 
c) maximum inlet gas pressure; 
d) maximum gas flow rating for each gas. 
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13 Instructions and markings 

Each gas console shall be delivered with instructions and markings. 

13.1 Instructions  

As specified in 17.1 of IEC 60974-1, with the following additions (as applicable): 

a) information for selection and connection of gas hoses and I/O cables; 
b) EMC information specific to installation and operation of equipment specified in this 

standard; 
c) information regarding gas purging (for example, after each change in gas routing); 
d) ventilation requirements for installation; 
e) gas flow rates and maximum pressures; 
f) information regarding the gas source (for example, purity); 
g) statement that flashback arrestors are required (unless not available for specific gases or 

required pressures) to prevent fire from propagating back to the gas supply; 
h) recommended life and replacement of internal flexible hoses for combustible gas and 

oxygen; 
i) information about contamination of oxygen lines; 
j) general information specific to installation and operation of equipment specified in this 

standard (e.g. torch location relative to gas console and its supply).  

NOTE The torch used in arc welding, plasma cutting and gouging is an obvious source of ignition necessary for 
its intended function. 

Conformity shall be checked by visual inspection. 

13.2 Marking  

As specified in 17.2 of IEC 60974-1, (as applicable) and with the following addition. 

Each gas connection shall be legibly and indelibly marked. The gas connections shall be 
marked with the maximum pressure and the type(s) of gas(es). 

Conformity shall be checked by visual inspection. 
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Annex A  
(informative) 

 
Mechanized plasma system diagram  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure A.1 – Example of a mechanized plasma system 
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Annex B  
(informative) 

 
Example of a rating plate layout 

 

1 
2 

3 

 

4 
100 %  
DUTY 

CYCLE 

 
1~ 50 (60) Hz 

U1 
5 

I1max 
6 

MAX. 
PRESSURE 

7 

MAX. INPUT FLOW RATE 
OF GAS 

8 

9 

 

Key 

1 Name and address of the manufacturer or distributor or importer and optionally a trademark and the country of 
origin, if required 

2 Reference to this standard conforming that the gas console complies with its requirements 

3 Type (identification) as given by the manufacturer and traceability of design and manufacturing data, for 
example, serial number 

4 Type of gases used (for example, H2 or O2) 

5 Rated supply voltage: V 

6 Rated maximum supply current: A 

7 Maximum inlet gas pressure: MPa (bar) 

8 Maximum gas flow rating for each gas: l/min 

9 Degree of protection rating: IPXX 

Figure B.1 – Principle of a rating plate 
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