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Section 3

National Differences 


	IEC Standard 61241-18 1st Edition 2004

Electrical apparatus for use in the presence of combustible dust –

Part 18: Protection by encapsulation 'mD'

	Country
	Group 

differences
	National 

differences
	National 

Standards

	AU Australia
	
	NO
	AS/NZS 61241-18: 2005

	BR Brazil*
	
	TBA
	

	CA Canada
	
	N/R
	

	CH Switzerland
	NO
	
	EN 61241-18:2004

	CN China*
	
	TBA
	

	CZ Czech Republic
	NO
	
	ČSN EN 61241-18:2005

	DE Germany
	NO
	
	EN 61241-18:2004

	DK Denmark
	NO
	
	DS/EN 61241-18:2004

	FI Finland
	NO
	
	EN 61241-18:2004

	FR France
	NO
	
	EN 61241-18:2004

	GB United Kingdom
	NO
	
	BS EN 61241-18:2004

	HR Croatia
	NO
	
	

	HU Hungary
	NO
	
	EN 61241-18:2004

	IN India
	
	NO
	Adopted as IS/IEC 61241-18: 2004

	IT Italy
	NO
	
	EN 61241-18:2004

	JP Japan*
	
	TBA
	

	KR Republic of Korea*
	
	TBA
	

	MY Malaysia
	
	N/R
	NO NATIONAL STANDARD

	NL The Netherlands
	NO
	
	EN 61241-18:2004

	NO Norway
	NO
	
	EN 61241-18:2004

	NZ New Zealand
	
	NO
	AS/NZS 61241-18: 2005

	PL Poland
	NO
	
	

	RO Romania
	NO
	
	EN 61241-18:2004

	RU Russia*
	
	TBA
	

	SE Sweden
	NO
	
	EN 61241-18:2004

	SG Singapore
	
	N/R
	

	SI Slovenia
	NO
	
	EN 61241-18:2004

	TR Turkey*
	
	TBA
	

	US United States
	
	YES
	ANSI/ISA 61241-18 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 61241-18 1st Edition 2004 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 61241-18 1st Edition 2004 With National/Group Differences- 
Differences follow.
US
United States of America
	Clause
	US Differences to IEC 61241-18, 1st Ed, 2004

	General
	Where references are made to other IEC 61241 or IEC 60079-standards, the referenced requirements found in these standards shall apply as modified by any applicable U.S. National Differences.



	3.8
	Deletion of term as term is not used in the document

3.8

void

unintentional space created as a consequence of the encapsulation process



	3.9
	Deletion of term as term is not used in the US adoption of the document

3.9

free space

intentionally created space surrounding components or space inside components



	3.11
	Addition of 3.11:

3.11 solid insulation

solid insulation is insulation material which is extruded or molded but not poured. Insulators fabricated from two or more pieces of electrical insulating material which are solidly bonded together may be considered as solid. Varnish and similar coatings are not considered to be solid insulation.



	4.3
	Modification of text as follows to identify which fault conditions apply and to use the defined term “compound”:

4.3 Level of protection "maD"

Level of protection “maD” shall not be capable of causing ignition in each of the following

circumstances:

a) in normal operation and installation conditions;

b) any specified abnormal conditions under fault conditions as specified in 7.2;

c) in defined failure conditions.

For level of protection “maD” the working voltage at any point in the encapsulation circuit shall not exceed 1 kV.

For level of protection "maD", components without additional protection shall only be used if they cannot damage the encapsulation compound mechanically or thermally in the case of any fault.

Alternatively, where a fault of an internal component may lead to failure of the encapsulation system due to increasing temperature, the requirements of 6.2 shall apply.

NOTE Certain components whose application is allowed according to this standard for level of protection “mbD” can possibly make the protective measure ‘encapsulation’ ineffective by mechanical or thermal damage as a consequence of internal reactions. This risk should be excluded for level of protection “maD” apparatus.



	4.4
	Modification of text as follows to identify which fault conditions apply:

4.4 Level of protection "mbD"

Level of protection “mbD” shall not be capable of causing ignition in each of the following circumstances:

a) in normal operation and installation conditions;

b) in defined failure conditions under fault conditions as specified in 7.2.



	5.1
	Modification of the 3rd paragraph of 5.1 to use the defined term “compound”:

Due consideration shall be taken in the selection of encapsulating materials compounds to allow for the expansion of components during operation and in the event of allowable faults.



	5.2
	Modification of 5.2, first and second paragraphs:

The manufacturer shall attest on his own responsibility that the material complies with the compound specification.

The material specification shall include:



	6.1
	Modification as follows:

6.1 General

The maximum surface temperature and the maximum value of the continuous operating temperature of the compound shall not be exceeded during normal operation. The encapsulation "mD“ apparatus shall be protected in such a way that the encapsulation "mD“ is not adversely affected under specified fault conditions.



	7.1
	Modification of the 1st and 2nd paragraphs of 7.1 to use the defined term “compound” and align the “X” marking with US requirements:

7.1 General

Where the encapsulation compound forms part of the external enclosure it shall comply with the requirements for non-metallic enclosures and parts of non-metallic enclosures of ANSI/ISA-61241-0.

If additional protective measures are required by the user in order to satisfy the requirements of this standard, for example, additional mechanical protection, to indicate this special condition of use, the apparatus shall be marked “X” in accordance with item i) of 29.2 of IEC ANSI/ISA-61241-0. 

	7.2.4
	Modification of the 3rd paragraph of 7.2.4 to use the defined term “compound” 

In all cases the encapsulant compound is additionally subjected to the dielectric strength test of 8.2.4.



	7.2.5
	Modification of  7.2.5 to use the defined term “compound” 

7.2.5 Encapsulation "mD" apparatus with free surface

The thickness of the compound between the free surface of the compound and the components or conductors in the encapsulation compound, as shown in Figure 1, shall comply with Table 2.

	Table 2
	Level of protection "maD" 
Level of protection "mbD" 
Free surface < 2 cm2 

b ≥3 mm 

b ≥distance according to Table 1, but not less than 1 mm 

Free surface > 2 cm2 

b ≥distance according to Table 1, but not less than 3 mm 

c ≥distance according to Table 1 

c ≥distance according to Table 1 

d ≥3 mm 

d ≥1 mm 

where 

b is the distance between the component and the free surface; 

c is the distance between the component and non current-carrying parts inside the encapsulation compound; 

d is the distance between a non current-carrying part and the free surface. 

Modification of Table 2 to use the defined term “compound”:

	7.2.6
	Modification of 7.2.6 to use the defined term “compound”:

7.2.6 Encapsulation "mD" apparatus with metal enclosure

The thickness of the compound between the wall or the free surface of the compound and the components or conductors in the encapsulation compound, as shown in Figure 2, shall comply with Table 3.

	7.2.7
	Modification of 7.2.7 to use the defined term “compound”:

7.2.7 Encapsulation "mD" apparatus with plastic enclosure

The thickness of the compound between the wall or the free surface of the compound and the components or conductors in the encapsulation compound are shown in Figure 3 and shall comply with Table 4.



	7.2.8
	Modification of 2nd paragraph of 7.2.8 to identify the specific test to be conducted:

For both levels of protection “maD” and "mbD" the end of the slot and the end-winding shall be protected by the minimum thickness of compound in accordance with 7.2.4. An electric strength test, in accordance with 8.2.4, shall be passed with U = (2U + 1 000 V) a.c. with a minimum of 1 500 V a.c.

	7.2.9.1
	Modification of text as follows to clarify that requirement is based on working voltage:

Multi-layer printed wiring boards complying with the requirements of IEC 62326-4-1, performance level C, with the minimum distances in 7.2.9.2 and operated at working voltages less than or equal to 500 V shall be considered to be encapsulated provided they meet the following clauses.



	7.2.9.2
	Modification of text of 2nd paragraph as follows to align with requirements shown in Table 5:

The minimum distance between the printed circuit conductors and the edge of the multi-layer printed wiring board or any hole in it shall be at least 3 mm. If the edges or holes are protected with metal or insulating material extending at least 1 mm for “mbD” or 3 mm for “maD” along the surface of the board from the edge/hole, the distance of the printed wiring conductors may be reduced to 1 mm. Insulating material shall comply with the requirements for conformal coating in accordance with IEC ISA-61241-11. Metal coating shall have a minimum thickness of 35 µm, see also Figure 4 and Table 5.



	7.4
	Modification of text as follows to define what “suitable methods” are:

7.4 External connections

With hard compounds, the sleeving of the connection cable shall be protected against damage by suitable methods. If the entry takes the form of a cable that is permanently connected to the encapsulation "mD“ apparatus, the pull test shall be carried out according to 8.2.5.

The entry of all electric conductors, including cables, into the compound shall be designed in such a way that the ingress of an explosive atmosphere into the encapsulation “mD” apparatus under normal operating or specified fault conditions is prevented.

NOTE: This may generally be achieved by a conductor path in the compound that is at least 5 mm long.

When compounds are used to secure the connection cable, the cable shall be suitably protected against damage from flexing. If the entry takes the form of a cable that is permanently connected to the encapsulation “mD” apparatus, the pull test shall be carried out according to 8.2.5.



	7.6.4.b
	Modification of 7.6.4.b to use the defined term “compound” 

b) they shall be provided with a safety device in accordance with 7.6.5 to 7.6.9 to prevent unacceptable overheating or gassing inside the encapsulation compound.



	7.6.6
	Modification of 2nd paragraph to add the US fuse standard, and to clarify that it is the apparatus that is marked, and not the replaceable fuse.

A resistor, a current limiting device or a fuse according to IEC 60127 ANSI/UL 248-1 or an equivalent standard, may be used to ensure the safe current specified by the manufacturer of the cells or battery is not exceeded. If replaceable fuses are used they the apparatus shall be marked to show their the fuse rating and function.



	7.6.8
	Revised text as follows to clarify that neither condition may be exceeded:

7.6.8 Charging of batteries

The charging circuits shall be fully specified as part of the apparatus. The charging system shall be such that the following is satisfied:

a) with one fault condition of the charging system the charger voltage and current shall not exceed the limits specified by the manufacturer; or

b) if, during charging, it is possible for the limit values specified by the manufacturer of the cells or battery for the cell voltage or the charging current to be exceeded, a separate safety device in accordance with 7.7 shall be provided to avoid a release of gas and or exceeding the manufacturer’s maximum rated cell temperature.



	7.7.1
	Modification of 7.7.1 to clarify the protective device ratings and use the defined term “compound” 

…..

The purpose of the protective devices is the safe technical limitation of an inadmissible heat rise in encapsulation “mD” apparatus. The protective devices shall be capable of interrupting the maximum fault current of the circuit in which they are installed. The rated voltage of the protective device shall at least correspond to the working voltage of the circuit in which it is installed.

Where the encapsulation compound contains a cell or battery and a safety device is provided to prevent excessive overheating (see 7.6.6), the safety device can also be considered as a protective device, providing it also protects all other components inside the same encapsulation compound from exceeding the COT or temperature class.

	7.7.2.1
	Modification of 7.7.2.1 to clarify the protective device ratings and add the US fuse standard:

7.7.2.1 General

Fuses shall have a voltage rating not less than that of the circuit in which they are installed and shall have a breaking capacity not less than the fault current of the circuit.

Unless otherwise specified, a fuse shall be assumed to be capable of passing 1,7 x rated current continuously. The time-current characteristic of the fuse shall ensure that the COT of the encapsulant compound or the maximum surface temperature are not exceeded. The time-current characteristics of the fuses, in accordance with IEC 60127 or ANSI/UL 248-1 shall be stated by the manufacturer of the fuses.

	7.7.2.2
	Modification of 7.7.2.2 to clarify that it is the apparatus that is subjected to fault, not the compound, and align the “X” marking with US requirements:

7.7.2.2 Protective devices that are connected to the encapsulation "mD" apparatus

Where the encapsulation “mD” apparatus is unable to withstand a single fault, then the encapsulation "mD“ apparatus may be connected to separate protective devices. To indicate this special condition of use the apparatus shall be marked “X” in accordance with item i) of 29.2 of IEC ISA 61241-0.

	7.7.3
	Modification of 7.7.3 to clarify the protective device reset function and use the defined term “compound” 

7.7.3 Thermal protective devices

The requirements of 6.2 shall apply to thermal protective devices. Thermal protection devices shall be used to protect the encapsulation compound from damage caused by local heating, for example, by faulty components or from exceeding the maximum surface temperature.

Only non self--resettable thermal protective devices shall be used. These devices have no provision for being reset and open a circuit permanently after being exposed to a temperature higher than their rating for a given maximum period. Adequate thermal connection shall be achieved between the monitored component and the thermal protective device. The switching capability of the device shall be defined and shall be not less than the maximum possible load of the circuit.

	7.7.4
	Modification of 7.7.4 to clarify the intent:

7.7.4 Built-in protective devices

Protective devices integral with the encapsulation “mD” apparatus shall be of the enclosed type such that no the compound cannot interfere with the operation of the protective device enter during the encapsulation process.

The suitability of the protective device for the intended purpose can be confirmed either by

Compliance with this requirement shall be determined by either

a) a declaration by the manufacturer of the protective device; or

b) testing of samples.

	8.2.2
	Add text to address the US practice of dust-blanketing during temperature testing:

This test shall be carried out in accordance with 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.

	8.2.4.1
	Modify text of 3rd paragraph to clarify the ac test frequency and use the fined term “compound”:

The test voltage shall be 500 V r.m.s. at 48 Hz to 62 Hz for apparatus where the sum of the supply voltages does not exceed 90 V peak. If the sum of the supply voltages exceeds 90 V peak the test voltage shall be 2U + 1 000 V, with a minimum of 1 500 V a.c. at 48 Hz to 62 Hz. Where an alternating test voltage would damage electronic components in the encapsulation compound, the test voltage shall be 2 U + 1 400 V d.c. with a minimum of 2 100 V d.c.

	8.2.5.2
	Modify text of 3rd paragraph to correct the units:

The tensile force (in Newton) applied shall either be 20 times the value in millimetres of the diameter of the cable or 49 times the mass (in kilograms) 5 times the weight of the encapsulation “mD” apparatus, whichever is the lower value. This value can be reduced to 25 % of the required value in the case of permanent installations. The minimum tensile force shall be 1 N and the minimum duration shall be 1 h. The force shall be applied in the least favourable direction.

	8.2.6
	Delete all text of 8.2.6, 8.2.6.1, and 8.2.6.2 as it is not possible for dust to migrate through compound to form an internal dust cloud.

	Annex B
	Delete the row of the table dealing with the deleted test of 8.2.6.
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