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	IEC Standard: IEC 61241-1 1st Edition 2004

Electrical apparatus for use in the presence of combustible dust –

Part 1: Protection by enclosures 'tD'

	Country
	Group 

differences
	National 

differences
	National 

Standards

	AU Australia
	
	NO
	AS/NZS 61241-1: 2005

	BR Brazil*
	
	TBA
	

	CA Canada*
	
	TBA
	

	CH Switzerland
	NO
	
	EN 61241-1:2004

	CN China
	
	NO
	GB 12476.5-(draft) identical IEC 61241-1:2004

	CZ Czech Republic
	NO
	
	ČSN EN 61241-1:2005

	DE Germany
	NO
	
	EN 61241-1:2004

	DK Denmark
	NO
	
	DS/EN 61241-1:2004

	FI Finland
	NO
	
	EN 61241-1:2004

	FR France
	NO
	
	EN 61241-1:2004

	GB United Kingdom
	NO
	
	BS EN 61241-1:2004

	HR Croatia
	NO
	
	

	HU Hungary
	NO
	
	EN 61241-1:2004

	IN India
	
	NO
	Adopted as IS/IEC 61241-1: 2004

	IT Italy
	NO
	
	EN 61241-1:2004

	JP Japan*
	
	TBA
	

	KR Republic of Korea*
	
	TBA
	

	MY Malaysia
	
	N/R
	NO NATIONAL STANDARD

	NL The Netherlands
	NO
	
	EN 61241-1:2004

	NO Norway
	NO
	
	EN 61241-1:2004

	NZ New Zealand
	
	NO
	AS/NZS 61241-1: 2005

	PL Poland
	NO
	
	

	RO Romania
	NO
	
	EN 61241-1:2004

	RU Russia*
	
	TBA
	

	SE Sweden
	NO
	
	EN 61241-1:2004

	SG Singapore
	
	N/R
	

	SI Slovenia
	NO
	
	EN 61241-1:2004

	TR Turkey*
	
	TBA
	

	US United States
	
	YES
	ANSI/ISA 61241-1 2006

	ZA South Africa
	
	NO
	


(N/R Not Recognised)
* NOTE: For information relating to National Differences not listed, please contact the IECEx Member Body of that country. Refer to Section 1 for contact details

	Countries that have declared adoption of IEC 61241-1 1st Edition 2004 Without National Differences

	AU   Australia

	CN   China

	EU Group: CH Switzerland, CZ Czech Republic, DE Germany, DK Denmark, FI Finland, FR France, GB United Kingdom, HR Croatia, HU Hungary, IT Italy, NL The Netherlands, NO Norway, PL Poland, RO Romania, SE Sweden, SI Slovenia

	IN India

	NZ   New Zealand

	ZA   South Africa


Countries that have declared adoption of IEC 61241-1 1st Edition 2004 With National/Group Differences- 
Differences follow.
US
United States of America

	Clause
	US Differences to IEC 61241-1, 1st Ed, 2004

	General
	Where references are made to other IEC 61241 standards, the referenced requirements found in these standards shall apply as modified by any applicable U.S. National Differences.

	1
	The 1st and 3rd paragraphs have been modified as follows to align with the National Electrical Code, ANSI/NFPA 70:

This part of IEC 61241 standard is applicable to electrical apparatus protected by enclosures and surface temperature limitation for use in areas where combustible dust may be present in quantities which could lead to a fire or explosion hazard explosive dust atmospheres classified as zone 21 or zone 22 hazardous locations in accordance with Article 506 of the NEC®. It specifies requirements for design, construction and testing of electrical apparatus.

This standard supplements the general requirements in IEC 61241-0 ANSI/ISA-61241-0.

NOTE IEC 61241-14 gives guidance on the selection and installation of the apparatus. Apparatus within the scope of this standard may also be subjected to additional requirements in other standards – for example, IEC 60079-0.

The ignition protection is based on the limitation of the maximum surface temperature of the enclosure and on other surfaces which could be in contact with dust and on the restriction of dust ingress into the enclosure by the use of "dust-tight" or "dust-protected" enclosures.

	3.1
	The definition has been revised as follows to reflect that proposed for IEC 60079-31:

dust ignition protection type “tD”

all relevant measures specified in this standard (e.g. dust ingress protection and surface temperature limitation) applied to electrical apparatus protected by an enclosure to avoid ignition of a dust layer or cloud

type of protection for explosive dust atmospheres where electrical apparatus is provided with an enclosure providing dust ingress protection and a means to limit surface temperatures

	4
	In accordance with the concepts set down in the National Electrical Code, the requirements for Zone 20 have been deleted as follows as “tD” is not permitted in Zone 20 in the US:

4 Construction

In addition to the requirements of Clause 4 of IEC 61241-0, the following applies.

Apparatus for use in zone 20: 

If the enclosure of the equipment is in accordance with the requirements of this standard, and all gaskets preventing the ingress of dust are not stressed by moving parts (e.g. shaft, operating rod), the enclosure is considered as infallible and the fault analysis is only applicable to the electrical circuit.



	6.1
	The text of 6.1 has been modified as follows to remove the requirements for Zone 20, and to more clearly define the requirements for Zones 21 and 22:

6.1 General

For apparatus marked for use in zone 21, the tests of 8.2.1.2 for IP6X shall be conducted.

For apparatus marked for use in zone 22, the tests of 8.2.1.3 for IP5X shall be conducted.

Dust-tight enclosures, IP6X, shall be applied for use in:

– zone 20;

– zone 21;

– zone 22 with conductive dust.

Dust-protected enclosures, IP5X, shall be applied for use in:

– zone 22 with non-conductive dust.

At present, there are no additional requirements for practice A to those given in IEC 61241-0 and in this standard.

	6.2
	Add construction requirements as follows for all joints:

6.2 Joints

6.2.1 General

All joints in the structure of the enclosure between surfaces, whether permanently closed or designed to be opened from time to time, shall fit closely together within the tolerances specified in the documentation. They shall be effectively sealed against the ingress of dust and shall comply with the following particular requirements:

The length of thread for all screw joints employing parallel threads shall be not less than five threads.

Hinges shall be clear of joints and shall not be used as a means of obtaining a seal unless they are provided with facilities for positive location and correct operation is assured; and it is not possible for damage to occur to either the hinge or enclosure during normal operation and use; and they are not manufactured from materials that are subject to wear that would affect the correct operation; and correct compression of the gasket is achieved without causing undue movement, stress or distortion to the gasket.

Where necessary a suitable register shall be provided for covers and the like to ensure correct replacement.

6.2.2 Gaskets and seals

Gaskets under compression between joint surfaces may be used to ensure the effectiveness of the enclosure sealing.

All gaskets shall be of one-piece continuous construction, i.e. with an uninterrupted periphery.

Gaskets, whether of the loose or secured variety, shall be of a form that will provide and maintain in service a dust-excluding seal between the joint surfaces of the enclosure.

NOTE Unless all gaskets are either cemented or moulded into one face of the jointed surface, the design of the enclosure should be such that the inspection of the assembly to determine whether gaskets have been fitted correctly can be made without disturbing the enclosure.

A gasket may be cemented to one face only of the joint surface.

Gasketed joints shall not be supplemented by the application of a sealant material except on one face only of the joint surfaces.

Gaskets shall be of material that is not subject to appreciable ageing or to plastic flow between the envisaged maintenance periods as determined by the tests in 8.1 through 8.2.3.

A flexible seal, e.g. a bellows, shall be such that it is not over-stressed at any point and shall be protected from external mechanical damage and secured at each end by positive mechanical means.

6.2.3 Cemented joints

Cemented joints shall comply with the following requirements:

• They shall not be used on lids or covers which have to be removed to gain access to field wiring connections or in-service adjusting facilities.

• The width of a cemented joint shall be equal to or greater than 5 mm.

6.2.4 Operating rods and spindles

Openings in enclosures for rods or spindles shall have means, other than grease or compound, that will prevent the ingress of dust, both when the spindles or rods are in motion and when they are at rest.

6.2.5 Power shafts

Openings in enclosures for power shafts shall have means, other than grease or compound, that will prevent the ingress of dust, both when the shafts are in motion and when they are at rest.

6.2.6 Windows

6.2.6.1 Cemented windows

A cemented window shall be cemented either directly into the wall of the enclosure so as to form with the latter an inseparable assembly, or into a metallic frame such that the assembly can be replaced as a unit.

6.2.6.2 Gasketed windows

A gasketed window may be mounted directly in the wall or cover of the enclosure, no separate detachable frame being necessary. It shall incorporate a suitable seal or gasket.

	7.1

(New)
	Add new sub-clause 7.1 as follows to provide calling text for the tests:

7.1 General

For apparatus marked for use in zone 21, the tests of 8.2.1.4 shall be conducted.

For apparatus marked for use in zone 22, the tests of 8.2.1.5 shall be conducted.

	7.1

(Existing)
	Renumber 7.1 to 7.2 along with all subsequent sub-clauses.

	7.3.1


	Modify text as follows to include applicability for Zone 22, and remove applicability for Zone 20 as this is outside of the US scope:

7.3.1 General

For apparatus intended for use in zone 20 and 21 and 22, dust exclusion shall not depend on running contact seals. The equipment shall meet the design details of Tables 3 and 4 and the tests of 8.2.1 without the running contact seal installed.

	8.1
	Delete existing text as follows as this document already supplements 61241-0 and does not require restating:

8.1 General

In addition to the verification and testing requirements of IEC 61241-0, the following applies.

	8.2.1.1
	Delete 3rd paragraph as follows as this was unenforceable text:

The precautions that shall be taken where a combustible dust is used for the tests is left to the discretion of the testing authority or others concerned.



	8.2.1.2
	Modify text as follows to clarify the order of tests to be conducted and add a pressure test based on that proposed for IEC 60079-31:

The apparatus shall be subjected to the thermal endurance to heat, thermal endurance to cold, and mechanical tests of ANSI/ISA-61241-0.

The apparatus shall then be subjected to the pressure test of 8.2.3.

Enclosures Finally, the apparatus, including rotating machines, shall satisfy the requirements for IP6X, as specified in IEC 60529, or IEC 60034-5 as applicable. The apparatus shall be considered as belonging to “Category 1 enclosure” as specified in IEC 60529.


	8.2.1.3
	Modify text as follows to clarify the order of tests to be conducted and add a pressure test based on that proposed for IEC 60079-31:

The apparatus shall be subjected to the thermal endurance to heat, thermal endurance to cold, and mechanical tests of ANSI/ISA-61241-0.

The apparatus shall then be subjected to the pressure test of 8.2.3.

All enclosures Finally, the apparatus, including rotating machines, shall satisfy the test and acceptance requirements of IP5X, as specified in IEC 60529 or IEC 60034-5 as applicable. For the purposes of acceptance criteria in accordance with IEC 60034-5, all dusts shall be considered to be conductive and therefore IP5X shall be assessed against the acceptance criteria of IP6X. The apparatus shall be considered as belonging to “Category 1 enclosure” as specified in IEC 60529.


	8.2.2
	Modify text as follows to reflect the US practice for dust blanketing:

8.2.2 Thermal tests

8.2.2.1 Apparatus for practice A

This test shall be carried out as described in 23.4.5 of IEC 61241-0.

8.2.2.2 Apparatus for practice B

This test shall be carried out in accordance with 23.4.5.1 to 23.4.5.3 of IEC 61241-0 ANSI/ISA-61241-0 with the additional requirement that the apparatus shall be covered with the maximum amount of dust that it can retain. As an alternative, a 12,5 mm thick layer of dust paste may be put on top of the apparatus to simulate the build-up conditions.

NOTE The paste should consist of 45 % dust (e.g. wheat flour) and 55 % water by weight. The temperature value should be measured after the paste has dried.



	8.2.3
	Add pressure test as follows based on that proposed for IEC 60079-31: 

8.2.3 Pressure test

A positive pressure of 27 kPa shall be applied to the apparatus for at least 1 minute. During this test, any breathing or draining device shall be removed and the entry plugged. There shall be no evidence of damage to the enclosure due to the pressure applied.

	9
	Modify text as follows to align with 61241-0 and account for no need to identify Practice A or Practice B:

9 Marking

Clause 29 of IEC 61241-0 The marking requirements of ANSI/ISA-61241-0 are supplemented by the following applies except as follows:

29.2, item 4:

The symbol for the type of protection used shall be “tD” (protection by enclosure). 

29.2, item 5:

The zone in which the apparatus can be used is prefixed by “A” for practice A and “B” for practice B.

29.2, item 6:

Practice B does not need to include the IP rating.
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