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	IEC Standard 61241-4 1st Edition 2001

Electrical apparatus for use in the presence of combustible dust –

Part 4: Type of protection 'pD'

	Country
	Group 

differences
	National 

differences
	National 

Standards

	AU Australia
	
	NO
	AS/NZS 61241-4:2002

	BR Brazil*
	
	TBA
	

	CA Canada
	
	YES
	CAN/CSA-C22.2 No. 61241-4:09

	CH Switzerland
	NO
	
	EN 60079-14:2006

	CN China*
	
	TBA
	

	CZ Czech Republic
	NO
	
	EN 60079-14:2006

	DE Germany
	NO
	
	EN 60079-14:2006

	DK Denmark
	NO
	
	EN 60079-14:2006

	FI Finland
	NO
	
	EN 60079-14:2006

	FR France
	NO
	
	EN 60079-14:2006

	GB United Kingdom
	NO 
	
	EN 60079-14:2006

	HR Croatia
	NO
	
	

	HU Hungary
	NO
	
	EN 60079-14:2006

	IN India
	
	NO
	Adopted as IS/IEC 61241-4: 2001 (under printing)

	IT Italy
	NO
	
	EN 60079-14:2006

	JP Japan*
	
	TBA
	

	KR Republic of Korea*
	
	TBA
	

	MY Malaysia
	
	N/R
	NO NATIONAL STANDARD

	NL The Netherlands
	NO
	
	EN 60079-14:2006

	NO Norway
	NO
	
	EN 60079-14:2006

	NZ New Zealand
	
	NO
	AS/NZS 61241-4:2002

	PL Poland
	NO
	
	

	RO Romania
	NO
	
	EN 60079-14:2006

	RU Russia*
	
	TBA
	

	SE Sweden
	NO
	
	EN 60079-14:2006

	SG Singapore
	
	N/R
	

	SI Slovenia
	NO
	
	EN 60079-14:2006

	TR Turkey*
	
	TBA
	

	US United States
	
	YES
	ANSI/ISA 61241-2 2006 Note that ISA has adopted the proposed IEC number for the document

	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 61241-4 1st Edition 2001 Without National Differences

	AU   Australia

	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 61241-4 1st Edition 2001 With National/Group Differences- 
Differences follow.
CA

Canada
CAN/CSA-C22.2 No. 61241-4:09

Electrical apparatus for use in the presence of combustible dust –

Part 4: Type of protection “pD”
This is the first edition of CAN/CSA-C22.2 No. 61241-4, which is an adoption, with Canadian deviations, of the identically titled CEI/IEC (Commission Électrotechnique Internationale / International Electrotechnical Commission) Standard 61241-4 (First edition, 2001-03).  

This Standard is considered suitable for use for conformity assessment within the stated scope of the Standard.

This Standard was reviewed for Canadian adoption by the CSA Technical Committee on International Standards, under the jurisdiction of the Strategic Steering Committee on Requirements for Electrical Safety, and has been formally approved by the Technical Committee.  This Standard has been approved as a National Standard of Canada by the Standards Council of Canada.

Interpretations:  The Strategic Steering Committee on Requirements for Electrical Safety has provided the following direction for the interpretation of standards under its jurisdiction: “The literal text shall be used in judging compliance of products with the safety requirements of this Standard.  When the literal text cannot be applied to the product, such as for new materials or construction, and when a relevant committee interpretation has not already been published, CSA’s procedures for interpretation shall be followed to determine the intended safety principle.”

February 2009

[… and the rest of that is necessary…]

Canadian deviations
1 Scope
[Add the following paragraphs]
The requirements of IEC 61241series Standards cover the protection techniques with respect to dust explosion and layer ignition hazard only.  The CAN/CSA-C22-2 No. 61241 series of CSA Standards (based on the adoption of corresponding IEC Standards) are to be used in conjunction with other applicable standards containing the appropriate electrical safety requirements for general use equipment.

NOTE 1:  Currently, the IEC 61241 series of Standards are being converted (merged) into the IEC 60079 series of Standards.  Some Standards, relevant to combustible dust environments, may be under the IEC 61241 series or under the IEC 60079 series depending on the scheme of progress.

NOTE 2:  See also Canadian deviations under CAN/CSA-C22.2 No. 61241-0:09.

2   Normative references

[Add the following paragraph]

CSA (Canadian Standards Association)

C22.1-09

Canadian Electrical Code, Part I – Safety standard for electrical installationsr 

4.3   Cleaning

[Add a NOTE to the following effect]
NOTE:  The degree of cleanliness is difficult to define.  However, the minimum is as follow:

a) Remove all dust layer accumulated around the interface between the cover and the body of the enclosure before opening the equipment;

b) Ensure that the amount of residual dust (non-visible or non-detectable to the best of the human deficiency) remaining inside the enclosure would not result in a dust-cloud (becoming an explosive dust atmosphere) due to the turbulence of the purge medium (pressurization air/gas);

c) Before re-closing the cover, there shall be absolutely no dust cloud in the surrounding atmosphere.

d) Before energizing, (that is, switching-on the electrical power to the equipment), the equipment shall be purged with the pressurizing medium for at least 5 volume change (that is, equal to five times the internal volume of the enclosure).  [The intent of the purge is to create turbulence and to remove whatever residual dust that was un-detected in the cleaning process.]

4.4   Discharge of protective gas

[Add a NOTE to the following effect]

NOTE:  Protective gas being discharged into the hazardous area is not permitted.  The reasons are:

a) The discharge of protective gas must not become the source of creating turbulence in the combustible dust atmosphere.

b) The opening of the discharge or the leaky joints of the enclosure must not become the channel of dust entries when relatively hot components or devices within the pressurized enclosure starts to cool and drawing dust through those opening or leaky joints.

5.5   Doors and covers

[Add the following paragraph]

It is a requirement in Canada that any warning or cautionary statements must be in both English and French.

7 Safety provisions and safety devices (except for static pressurization)

7.1 General

[Add a paragraph to the following effect]

All safety related devices, as determined by the certifier, shall be provided by the manufactured and shall be part-and-parcel of the overall delivery of the equipment.

7.5.1.1   Switching off electrical supply

[Add the following paragraph]

It is a requirement in Canada that any warning or cautionary statements must be in both English and French.

7.5.1.2   Alarm only

[Add the following paragraph]

It is a requirement in Canada that any warning or cautionary statements must be in both English and French.

8   Safety provisions and safety devices for static pressurization

[Add a NOTE to the following effect]

NOTE:  Contrary to NOTE 1 and NOTE 2, it is the responsibility of the manufacturer and the certifier (not the user) to determine the suitability and provision of any safety related devices and their use.

10.6   Impact test

[Replace the contents in this Sub-clause with the following]

An impact test in accordance with IEC 61241-0 shall be performed on all pressurized enclosures.  If the “low risk” criteria are applied, the equipment shall be marked with the symbol “X” and shall be so defined in the test report.

11   Marking

[Add the following paragraph]

It is a requirement in Canada that any warning or cautionary statements must be in both English and French.

Further, any instruction relevant to the safe installation, usage and operation of the equipment, shall be in both English and French.

B.5   Switching off electrical supply

[Add a NOTE to the following effect]

NOTE:  If there is any evidence that dust has entered the enclosure, a cleaning process shall be conducted, (see 4.3 for cleaning guidance.).

US
United States of America

	Clause
	US Differences to IEC 61241-4, 1st Ed, 2001

	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.

	3.8
	Revised definition as follows to change “outlet apertures” to “outlets as it is not intended that inlets be closed after purging completed:

3.8

pressurization with leakage compensation

maintenance of an overpressure within a pressurized enclosure so that, when the outlet apertures outlets – if any – are closed, the supply of protective gas is sufficient to compensate for any leakage from the pressurized enclosure and its ducts



	3.9
	Term has been deleted as follows as the text in 5.3.3 using the term was revised to add clarity:

3.9

pressurization with continuous flow of the protective gas

maintenance of an overpressure within a pressurized enclosure with continuous flow of the protective gas through the enclosure



	3.10
	Term has been deleted as follows as it appears in 61241-0 and is not necessary to repeat in 61241-4:

3.10

electrical apparatus

items applied as a whole or in part for the utilization of electrical energy. These include, among others, items for the generation, transmission, distribution, storage, measurement, regulation, conversion, and consumption of electrical energy and items for telecommunications



	3.12
	Term has been deleted as follows as the term is not used in 61241-4:

3.12

self-revealing fault

fault which would cause a malfunction of the apparatus necessitating correction before proceeding with further operation of the apparatus and which may be indicated, for example, by an audible or visible signal



	3.14
	Term has been revised as follows to align with the current proposed text for IEC 60079-2, Ed. 5.:

3.14

protective safety device

device provided to protect a system against conditions which could result in a fire or explosion



	3.18
	Term has been revised as follows to align with the current proposed text for IEC 60079-2, Ed. 5.:

3.18

pressurization system

grouping of safety devices and other components used to pressurize and monitor or control a pressurized enclosure grouping of components used to pressurize and monitor a pressurized enclosure


	3.20
	Term has been deleted as follows as it appears in 61241-0 and is not necessary to repeat in 61241-4:

3.20

zones

classified areas are divided into zones based upon the frequency and duration of the occurrence of explosive dust/air mixtures. Dust layers should also be taken into consideration [IEC 61241-3, definition 2.10]



	3.21
	Term has been deleted as follows as it appears in 61241-0 and is not necessary to repeat in 61241-4:

3.21

zone 20

area in which combustible dust, as a cloud, is present continuously or frequently, during normal operation, in sufficient quantity to be capable of producing an explosive concentration of combustible dust mixed with air, and/or where layers of dust of uncontrollable and excessive thickness can be formed.

This can be the case inside dust containment areas where dust can form explosive mixtures frequently or for long periods of time. This occurs typically inside equipment [IEC 61241-3, definition 2.11]



	3.22
	Term has been deleted as follows as it appears in 61241-0 and is not necessary to repeat in 61241-4:

3.22

zone 21

area not classified as zone 20 in which combustible dust, as a cloud, is likely to occur during normal operation, in sufficient quantities to be capable of producing an explosive concentration of combustible dust mixed with air.

This zone can include, among others, areas in the immediate vicinity of powder filling or emptying points and areas where dust layers occur and are likely, in normal operation, to give rise to an explosive concentration of combustible dust mixed with air [IEC 61241-3, definition 2.12]



	3.23
	Term has been deleted as follows as it appears in 61241-0 and is not necessary to repeat in 61241-4:

3.23

zone 22

areas not classified as zone 21 in which combustible dust clouds may occur infrequently, and persist for only a short period, or in which accumulations or layers of combustible dust may be present under abnormal conditions and give rise to combustible mixtures of dust in air. Where, following an abnormal condition, the removal of dust accumulations or layers cannot be assured, then the area is to be classified zone 21.

This zone can include, among others, areas in the vicinity of equipment containing dust, where dust can escape from leaks and form deposits (such as milling rooms in which dust can escape from the mills and then settle)

IEC 61241-3, definition 2.13]



	4.2
	The title has been modified as follows to add “or alarm” as the requirements include both disconnecting and alarming:

4.2 Automatic disconnection or alarm


	4.4
	The text has been modified as follows to align the text with the current proposed text for IEC 60079-2, Ed. 5.:

4.4 Discharge of protective gas

Preferably, the protective gas may be discharged into a non-hazardous area. In the case of pressurization with continuous flow, and where the protective gas is discharged into the hazardous area, means are to be provided to prevent hot particles or other ignition sources from equipment under normal or fault conditions entering the hazardous area.

The pressurized enclosure and the ducting, if any, for the protective gas shall be provided with a spark and particle barrier to guard against the ejection of incandescent particles into the hazardous area.

Incandescent particles shall be assumed to be normally produced unless make/break contacts operate at less than 10 A and the working voltage does not exceed either 275 V a.c. or 60 V d.c., and the contacts have a cover.

EXCEPTION 1: The spark and particle barrier is not required for a normally closed relief vent exhausting into a zone 21 area if incandescent particles are not normally produced.

EXCEPTION 2: The spark and particle barrier is not required when exhausting into a zone 22 area if incandescent particles are not normally produced.

If the manufacturer does not provide the spark and particle barriers, the apparatus shall be marked in accordance with 29.2 of ANSI/ISA-61241-0.



	5.2
	The text of the 2nd paragraph has been modified as follows to allow the safety device to be provided by the user:

If a pressure can occur in service that can cause a deformation of the enclosure ducts, if any, or connecting parts, a safety device shall be fitted by the manufacturer or by the user to limit the maximum internal overpressure to a level below that which could adversely affect the type of protection. If the safety device is to be fitted by the user, the apparatus shall be marked in accordance with 29.2 of ANSI/ISA-61241-0, and the description documents shall contain all the necessary information required by the user to ensure protection of the enclosure and ducts.


	5.3.3
	The text has been modified as follows to eliminate the need to define the term “pressurization with continuous flow”:

5.3.3 In the case of pressurization with When a continuous flow of protective gas is required, e.g. for cooling, the enclosure shall have one or more inlet apertures and one or more outlet apertures for the connection of the inlet and outlet ducts for the protective gas.



	5.4
	Text has been deleted as follows as the concept is more completely addressed in 61241-0 and is not necessary in 61241-4:

5.4 Electrical connections to enclosures

The entry of electrical conductors shall be by means of a cable gland or conduit directly into the enclosure such that the method of protection is maintained, or by means of a separate terminal box which is protected by one of the types of protection for electrical equipment in combustible dust atmospheres in accordance with IEC 61241-1-2.



	5.5
	The text has been modified as follows to eliminate confusing text, provide text for the warning, provide the use of an alarm for Zone 22, eliminate markings that lready appear in the marking section, and simplify the text on cleaning:

5.5 Doors and covers

When it is necessary to delay the opening of an enclosure due to a risk of explosion because of the existence of an external explosive dust atmosphere, and due, for example, to the surface temperature of internal parts of that equipment or to residual charge on components, the doors and covers shall carry a warning: giving the delay to be observed after switching off the electrical supply.
WARNING – DO NOT OPEN ANY DOOR OR COVER

FOR xxx MINUTES AFTER REMOVING POWER.

NOTE xxx is the time in minutes required for internal parts to cool below the permitted maximum value, see Clause 6.

Doors and covers which can be opened without the use of tools or keys shall be interlocked with the electrical supply to disconnect all power to the electrical apparatus or provide an alarm. See Table 1 for requirements based upon area classification.
In the case of static pressurization, doors and covers shall only be opened by the use of a tool, and shall carry the following warning be marked:

WARNING - REMOVE TO A NON-HAZARDOUS AREA BEFORE OPENING

Where doors and covers are provided to permit inspection in service, they shall carry the following or equivalent warning:

DO NOT OPEN WHILE ENERGIZED

except where provision is made for adjustment during operation, in which case the warning shall indicate

SEE INSTRUCTIONS BEFORE OPENING

A suitable number of doors or covers shall be provided for effective cleaning The number of doors and covers are to be chosen with regard to the design and disposition of the apparatus, particular consideration being given to the needs including of subcompartments. into which the apparatus might be divided.


	7.1
	Modify text of 3rd paragraph as shown to align the “X” marking with US requirements:

The safety devices shall be provided by the manufacturer of the apparatus or by the user. In the latter case, the apparatus shall be marked "X" in accordance with 29.2 of ANSI/ISA-61241-0 and the description documents shall contain all the necessary information required by the user to ensure conformity with the requirements of the standard.

	7.2
	Modify test as shown to eliminate the need to take action on exceeding overpressure:

Pressure-activated devices provided for the operation of alarm and electrical trip devices shall operate when the pressure within the enclosure falls below the permitted minimum value or exceeds the permitted maximum pressure.

Flow-monitoring devices provided for the operation of alarm and electrical trip devices shall operate when the pressure within the enclosure falls below the permitted minimum value, or exceeds the permitted maximum pressure, and shall be located at the outlet.

	7.3
	Delete text as no specific marking is required and complete warning text is provided in Clause 11:

7.3 Electrical supply

Where protection is not provided to prevent the ingress of dust following the shutdown or failure of the pressurization system, a warning label shall be fixed stating that dust shall be removed from the interior prior to switching on the electrical supply.



	7.5.1.1.c
	Delete text as no specific marking is required and complete warning text is provided in Clause 11:

c) A warning shall be prominently mounted on the apparatus stating the following or equivalent:

WARNING: REMOVE ALL DUST FROM THIS ENCLOSURE

BEFORE CONNECTING OR RESTORING THE ELECTRICAL SUPPLY


	7.5.1.2.b
	Modify text as shown to reflect that apparatus does not carry a warning, but is marked with a warning:

b) All doors and covers which can be opened without the use of a tool shall be marked carry the following warning:

WARNING: DO NOT OPEN WHILE ENERGIZED

UNLESS IT IS OBVIOUS THAT NO COMBUSTIBLE DUST IS PRESENT


	7.5.1.2.c
	Delete text as no specific marking is required and complete waring text is provided in Clause 11:

c) A warning shall be prominently mounted on the apparatus stating the following or equivalent:

WARNING: REMOVE ALL DUST FROM THE INSIDE OF THE ENCLOSURE

BEFORE CONNECTING OR RESTORING THE ELECTRICAL SUPPLY



	7.9
	Modify text as shown to align with new definition of “safety device”:

7.9 Separate enclosures

Where the apparatus is intended to form part of a multi-enclosure installation with a common protective gas supply, the resulting design shall take into account the most unfavourable conditions of the whole installation.

If the protective safety devices are intended to be common, the opening of a door or cover need not necessarily switch off the whole electrical supply or initiate the alarm provided that

a) the opening of a door or cover is preceded by switching off the supplies to the apparatus located in that particular enclosure that is not protected by a suitable concept of dust ignition protection, or the door is interlocked with the supplies to achieve the same end; and

b) the common protective safety device continues to monitor the rest of the installation.

	9.1
	Modify text as shown to specify that the protective gas shall be non-flammable:

9.1 Type of gas

A protective gas shall be used for maintaining pressurization in the enclosure. The gas shall be non-flammable and shall not, by reason of its chemical characteristics or the impurities that it may contain, reduce the level of protection below that sought, or affect the satisfactory operation and integrity of the apparatus. Means for removing any oil or moisture or other undesirable impurities from the protective gas shall be provided as necessary.

	10.1
	Modify text as follows to clarify the requirements for impact testing:

10.1 General

In addition to the type verification and routine tests detailed in IEC 61241-1-1 ANSI/ISA-61241-0, pressurized enclosures shall be subjected to tests detailed in 10.2 to 10.5 below and, where applicable, 10.6 and 10.7. If applicable, the The impact test of 10.6 ANSI/ISA-61241-0 shall be conducted prior to all other tests.



	10.2.a
	Modify text as shown to eliminate the need to define “pressurization with continuous flow”:

a) The enclosure design and protection measures are such that pressurization with leakage compensation and pressurization by continuous flow of protective gas are is achieved in accordance with this standard.

	10.4.1
	Modify text as shown to add a tolerance to the test period:

10.4.1 Test conditions

The enclosure and associated fittings concerned with pressurization shall be assembled for use and run under normal conditions of operation for at least 5 min with the minimum protective gas supply as stated by the manufacturer. During and on completion of this period, the minimum overpressure of the enclosure shall be not less than that specified in 7.6.

	11.1
	Modify text as shown to eliminate markings already addressed by 61241-0:

11.1 Pressurized enclosure

The enclosures, except pressurized enclosures protected by static pressurization, in addition to the marking required in ANSI/ISA-61241-0, shall be marked as follows.

• The pressurized enclosure shall be marked “WARNING – PRESSURIZED ENCLOSURE - DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE MAY BE PRESENT - REMOVE ALL DUST FROM THIS ENCLOSURE AND RESTORE MINIMUM OVERPRESSURE BEFORE CONNECTING OR RESTORING THE ELECTRICAL SUPPLY”

• The name or registered trade mark of the manufacturer.

• Manufacturer’s type identification.

• Identification of the type of protection "pD".

• The maximum surface temperature according to clause 6.

• For use in zone 21, the number "21".

• For use in zone 22, the number "22".

• A serial number, if required.

• Any marking normally required by the standards of construction of the electrical apparatus.

• Warning labels, as required by this standard, see 11.3 and 11.5.
• Where a certificate of compliance has been obtained, the name or mark of the national or other appropriate authority and the certificate reference.



	11.2
	Modify text as shown to eliminate reference to testing station, use the accepted term luminaire, and identify the need to mark the protective gas temperature:

11.2 Additional marking

In addition, the following, (as agreed upon between the certificate applicant and testing station if necessary).

a) The minimum and, if applicable, maximum pressure during operation, or the minimum rate of

flow of protective gas.

b) The type of protective gas (when this is not air).

c) Any other limitations affecting the safe use of the apparatus.

d) The position at which the pressure and flow are monitored shall be indicated either on the equipment enclosure or in the technical manual.

e) For luminaires light fittings, the maximum wattage of the lamp which may be used without exceeding the maximum surface temperature of the enclosure.

f) The temperature of the protective gas when required by 9.3.

	11.3
	Modify text as shown to use consistent text for warning markings:

11.3 Pressurized enclosures protected by static pressurization

A warning label (or labels) shall be fitted with the following wording. The enclosure shall be marked:
a) WARNING - THIS ENCLOSURE IS PROTECTED BY STATIC PRESSURIZATION

b) WARNING - THIS ENCLOSURE SHALL BE FILLED ONLY IN A NON-HAZARDOUS AREA ACCORDING TO THE MANUFACTURER’S INSTRUCTIONS

	11.4
	Delete text as shown to eliminate reference to testing station:

11.4 Any other marking required

As agreed upon between the certificate applicant and testing station if necessary.

	11.5
	Add text as shown to identify markings called out in the text and permit technically equivalent text:

11.5 Warnings required in other clauses

Where warning markings are required by this standard, the text following the word “WARNING” may be replaced by technically equivalent text. Multiple warnings may be combined into one equivalent warning.

Clause 
  Recommended warning

5.5 
WARNING – DO NOT OPEN ANY DOOR OR COVER FOR xxx MINUTES AFTER REMOVING POWER

5.5 
WARNING - REMOVE TO A NON-HAZARDOUS AREA BEFORE OPENING

7.5.1.2 b)
WARNING: DO NOT OPEN WHILE ENERGIZED UNLESS IT IS OBVIOUS THAT NO COMBUSTIBLE DUST IS PRESENT

	B.4
	Modify text as shown to align the text with the current proposed text for IEC 60079-2, Ed. 5.:

B.4 Common supply of protective gas

When a source of protective gas is common to separate enclosures, the protective measures may be common to several, provided that the resulting protection takes account of the most unfavourable conditions in the whole assembly.

If the protective devices safety devices are common, the opening of a door or cover need not switch off the electrical supply to the whole assembly or initiate the alarm provided that

a) the said opening is preceded by switching off the electrical supply to that particular equipment, except to such parts as are protected by a suitable type of protection;

b) the common protective device safety device continues to monitor the pressure in all the other enclosures of the group; and

c) the subsequent switching-on of the electrical supply to that particular equipment is preceded by the applicable cleaning procedure.
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