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	IEC Standard 60079-11 5th Edition 2006

Electrical apparatus for explosive gas atmospheres -

Part 11: Intrinsic safety ”i”

	Country
	Group 

differences
	National 

differences
	National 

Standards

	AU Australia
	
	NO
	

	BR Brazil
	
	NO
	

	CA Canada
	
	YES
	CAN/CSA-C22.2 No. 60079-11:09

	CH Switzerland
	NO
	
	EN 60079-11:2007

	CN China
	
	YES
	GB 3836.4 –(draft)Explosive atmospheres Part4: Equipment protection by intrinsic safety "i" 

（IEC60079-11:2006, MOD）

	CZ Czech Republic
	NO
	
	EN 60079-11:2007

	DE Germany
	NO
	
	EN 60079-11:2007

	DK Denmark
	NO
	
	EN 60079-11:2007

	FI Finland
	NO
	
	EN 60079-11:2007

	FR France
	NO
	
	EN 60079-11:2007

	GB United Kingdom
	NO
	
	EN 60079-11:2007

	HR Croatia
	NO
	
	EN 60079-11:2007

	HU Hungary
	NO
	
	EN 60079-11:2007

	IN India
	
	NO
	Adopted as IS /IEC 60079-11: 2006

	IT Italy
	NO
	
	EN 60079-11:2007

	JP Japan*
	
	TBA
	

	KR Republic of Korea*
	
	TBA
	

	MY Malaysia
	
	NO
	MS IEC 60079-11:2007

	NL The Netherlands
	NO
	
	EN 60079-11:2007

	NO Norway
	NO
	
	EN 60079-11:2007

	NZ New Zealand
	
	NO
	

	PL Poland
	NO
	
	EN 60079-11:2007

	RO Romania
	NO
	
	EN 60079-11:2007

	RU Russia
	Note
	NO
	GOST R  52350.11-2005

	SE Sweden
	NO
	
	EN 60079-11:2007

	SG Singapore
	
	NO
	

	SI Slovenia
	NO
	
	EN 60079-11:2007

	TR Turkey*
	
	TBA
	

	US United States
	
	YES
	ANSI/ISA 60079-11 2009

ANSI/UL 60079-11 2009

	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 60079-11 5th Edition 2006 Without National Differences

	AU   Australia

	BR   Brazil

	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

	MY Malaysia

	NZ   New Zealand

	RU   Russia

	SG   Singapore

	ZA   South Africa


Countries that have declared adoption of IEC 60079-0 5th Edition 2006 With National/Group Differences- 
Differences follow.
CA         Canada

CAN/CSA-C22.2 No. 60079-11:09

Explosive atmospheres –

Part 11: Equipment protection by intrinsic safety “i”
This is the third edition of CAN/CSA-C22.2 No. 60079-11, which is an adoption, with Canadian deviations, of the identically titled CEI/IEC (Commission Électrotechnique Internationale / International Electrotechnical Commission) Standard 60079-11 (Fifth edition, 2006-07).  It replaces the CAN/CSA-C22.2 No.60079-11:02 (adopted CEI/IEC 60079-11: Fourth edition, 1999-02: Entitled Electrical apparatus for explosive gas atmospheres – Part 11: Intrinsic safety “i”).

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

This Standard was reviewed for Canadian adoption b 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 60079 series Standards cover the protection techniques with respect to explosion hazard only.  The CAN/CSA-C22-2 No. 60079 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.

5.4 Level of protection “ic”
[Add the following paragraph]
This protection technique has not been acknowledged in the Canadian Electrical Code, Part I (C22.1); product evaluated to the “ic” level of protection may not have a market in Canada.

6.1 Enclosures
[Expand the principle in the 2nd paragraph in the Standard to the following effect]
The degree of protection required will vary according to the intended use, for example, a degree of protection of IP54 in accordance with IEC 60529 may be required for Group I apparatus.  In the same token, where the equipment is intended for use in Group III explosive dust atmospheres, the degree of protection by the enclosure shall be compatible with the EPL (Equipment Protection Level); for example, IP64 may be required for “Da” as specified in the application.  Alternatively, consideration shall be given to encapsulation and conformal coating that dust would not be in contact with live-parts. 
7.4.1 General (Primary and secondary cells and batteries)
[Add the following paragraph]

In addition, where lithium types of cells and batteries are used, there shall be a resistor in series with cell (or battery) to limit the current to two-thirds or lower of the maximum pulse current of the cell (or battery), and a fuse in series of a rating not exceeding half of the maximum continuous discharge current of the cell (or battery).

NOTE: The requirement that the resistor and the fuse be in series with the cell (or battery) is to ensure that a direct short-circuit of the cell (or battery) cannot be imposed.  The resistor is for shark-ignition consideration, while the fuse is for temperature consideration.  The two-third value is based on the 1.5 factor on current for spark-ignition assessment, and the ½ value is based on the indefinite arcing time of the fuse at twice its current rating.

12.3 Warning markings
[Add the following paragraph]
It is a requirement in Canada that any warning and cautionary statements must be in both English and French.  

CN           China

IEC Standard Number IEC 60079-11:2006

IEC Clause or

Annex

Number

Details of Differences

4
Add the following extra requirement to this Clause as note.


Group III equipment is not included in this standard.

6.3.11
Add the following extra requirement to this Clause as note 2


IS wiring and Non-IS wiring should be arranged separately. 

6.5
Add the following extra requirement to this Clause as note


In general, the loop of Group I equipment should not be grounded, only when ground protection is required.

10.1.5.2 b)
This requirement does not apply.
US       United States of America


	Clause
	US Differences to IEC 60079-11, 5th  Ed, 2006-07

	General
	The U.S. version of IEC 60079-11 does not include requirements for 
Group I electrical apparatus.

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

	General
	Where references are made to hazardous areas, this is changed to the U.S. terms unclassified locations or hazardous (classified) locations as appropriate. 

	General
	Where requirements call for the application of an “X” appended to the certificate number, this is replaced with a requirement to document this in the manufacturer’s instructions.

	1
	Class I, Zone 0, 1, or 2 hazardous (classified) locations as defined by the National Electrical Code, ANSI/NFPA 70 an explosive gas atmosphere

	1
	The requirements for intrinsically safe systems are provided in IEC 60079-25.  

	2
	Additional references to align with US practice and the National Electrical Code:

UL746A, Polymeric Materials B Short Term Property Evaluations, Fifth edition, (Edition Date November 1, 2000)

ANSI/UL 840, Insulation Coordination Including Clearances and Creepage Distances for Electrical Equipment

	3.12
	Additional note added to provide clarification

internal wiring

wiring and electrical connections that are made within the apparatus by its manufacturer

NOTE Within a rack or panel, interconnections between separate pieces of apparatus made in accordance with detailed instructions from the manufacturer are considered to be internal wiring.

	3.23
	Additional note added to provide clarification

creepage distance

shortest distance along the surface of an insulating medium in contact with air between two conductive parts

NOTE The distance concerned here is, for example, applicable to printed circuits that have no coating in accordance with 6.4.8, where the insulation across which the creepage distance is measured is in direct contact with the air.

	3.25
	Additional definition added as IEC 60079-25 is not adopted in the US.

3.25

intrinsically safe system

assembly of interconnected items of apparatus that may comprise intrinsically safe apparatus and associated apparatus, and interconnecting cables in which the circuits within those parts of the system that may be exposed to explosive gas atmospheres are intrinsically safe circuits.

	3.26
	Additional definition added as IEC 60079-25 is not adopted in the US.

3.26

apparatus and systems of level of protection “ia”

electrical apparatus and systems containing intrinsically safe circuits that are incapable of causing ignition, with the appropriate safety factor: when up to two countable faults are applied and, in addition, those non-countable faults that give the most onerous condition. 

	3.27
	Additional definition added as IEC 60079-25 is not adopted in the US.

3.27

apparatus and systems of level of protection “ib”

electrical apparatus and systems containing intrinsically safe circuits that are incapable of causing ignition with the appropriate safety factor: when up to one countable fault is applied and, in addition, those noncountable faults that give the most onerous condition.

	3.28
	Additional definition added as IEC 60079-25 is not adopted in the US.

3.28

apparatus and systems of level of protection “ic”

electrical apparatus and systems containing intrinsically safe circuits that are incapable of causing ignition with the appropriate safety factor: in normal operation.

	5.1
	Modification of text to reflect that level of protection “ic”is not currently recognized in the US.

Intrinsically safe apparatus and intrinsically safe parts of associated apparatus shall be placed in levels of protection "ia", "ib" or “ic”.

NOTE: The National Electrical Code® (NEC®), through the 2008 edition only recognizes levels of protection “ia” for Class I, Zone 0 and “ib” for Class I, Zone 1 hazardous (classified) locations. No recognition is made for level of protection “ic”.

	5.2
	Additional text added as IEC 60079-25 is not adopted in the US and to provide clarification.

In the case of systems, the countable faults specified will be applied to the system as a whole and not simultaneously to each item of electrical apparatus in the system. For example, a level of protection 'ia' system comprising two pieces of apparatus will have up to two countable faults applied, not four.

	5.3
	Additional text added as IEC 60079-25 is not adopted in the US and to provide clarification.

In the case of systems, the countable fault specified shall be applied to the system as a whole and not simultaneously to each item of electrical apparatus in the system. For example, a level of protection 'ib' system comprising two pieces of apparatus will have only one countable fault applied, not two.

	Table 4
	Table 4 modified to align with Draft 6th edition of IEC 60079-11
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	6.3.1

6.3.1.2
	Text in the IEC standard was incorrectly located as it applies to all cases not just those for Annex F.

6.3.1 Separation of conductive parts

Separation of conductive parts between

– intrinsically safe and non-intrinsically safe circuits, or

– different intrinsically safe circuits, or

· a circuit and earthed or isolated metal parts,

shall conform to the following if the type of protection depends on the separation.

Separation distances shall be measured or assessed taking into account any possible movement of the conductors or conductive parts. Manufacturing tolerances shall not reduce the distances by more than 10 % or 1 mm, whichever is the smaller.

Separation distances that comply with the values in 6.1.1 or 6.1.2 shall not be subject to a fault.

Separation requirements shall not apply where earthed metal, for example tracks of a printed circuit board or a partition, separates an intrinsically safe circuit from other circuits, provided that breakdown to earth does not adversely affect the type of protection and that the earthed conductive part can carry the maximum current that would flow under fault conditions.

NOTE 1 For example, the type of protection does depend on the separation to earthed or isolated metallic parts if a current-limiting resistor can be bypassed by short-circuits between the circuit and the earthed or isolated metallic part.

An earthed metal partition shall have strength and rigidity so that it is unlikely to be damaged and shall be of sufficient thickness and of sufficient current-carrying capacity to prevent burnthrough or loss of earth under fault conditions. A partition either shall be at least 0,45 mm thick and attached to a rigid, earthed metal portion of the device, or shall conform to 10.6.3 if of lesser thickness.

Where a non-metallic insulating partition having a thickness and appropriate CTI in accordance with Table 5 is placed between the conductive parts, the clearances, creepage distances and other separation distances either shall be measured around the partition provided that the partition has a thickness of at least 0.9 mm, or shall conform to 10.6.3 if of lesser thickness.

NOTE 2 Methods of assessment are given in Annex C.
6.3.1.2 Distances according to Annex F

For levels of protection “ia” and “ib”, if separation distances are less than the values specified in Annex F, they shall be considered as subject to non-countable short-circuit faults if this impairs intrinsic safety.

For level of protection “ic”, if separation distances are less than the values specified in Annex F, they shall be considered as short-circuits if this impairs intrinsic safety.

The fault mode of failure of segregation shall only be a short-circuit.

Separation requirements shall not apply where earthed metal, for example tracks of a printed circuit board or a partition, separates an intrinsically safe circuit from other circuits, provided that breakdown to earth does not adversely affect the type of protection and that the earthed conductive part can carry the maximum current that would flow under fault conditions.

NOTE 1 For example, the type of protection does depend on the separation to earthed or isolated metallic parts if a current-limiting resistor can be bypassed by short-circuits between the circuit and the earthed or isolated metallic part.

An earthed metal partition shall have strength and rigidity so that it is unlikely to be damaged and shall be of sufficient thickness and of sufficient current-carrying capacity to prevent burnthrough or loss of earth under fault conditions. A partition either shall be at least 0,45 mm thick and attached to a rigid, earthed metal portion of the device, or shall conform to 10.6.3 if of lesser thickness.

Where a non-metallic insulating partition having an appropriate CTI is placed between the conductive parts, the clearances, creepage distances and other separation distances either shall be measured around the partition provided that the partition has a thickness of at least 0,9 mm, or shall conform to 10.6.3 if of lesser thickness.

NOTE 2 Methods of assessment are given in Annex C.

	Figure 2
	Figure 2 is also applicable to Annex F

1 Chassis

2 Load

3 Non-intrinsically safe circuit defined by Um
4 Part of intrinsically safe circuit not itself intrinsically safe

5 Intrinsically safe circuit

6 Dimensions to which Table 5 or Annex F is where applicable

7 Dimensions to which general industrial standards are applicable

8 Dimensions to 7.3

9 Dimensions to 6.2.1 for output terminals between separate Intrinsically safe circuits and between Intrinsically safe to non intrinsically safe circuits

10 If necessary

	6.3.3
	Additional text added to provide clarification

In measuring or assessing clearances between conductive parts, insulating partitions of less than 0,9 mm thickness, or which do not conform to 10.6.3, shall be ignored. Other insulating parts shall conform to column 4 of Table 5 or column 2 of Table F.1 and column 2 of Table F.2 where applicable.

	6.3.4
	Additional text added to provide clarification

Casting compound shall meet the requirements of 6.6. For those parts that require encapsulation, the minimum separation distance between encapsulated conductive parts and components, and the free surface of the casting compound shall be at least half the values shown in column 3 of Table 5, with a minimum of 1 mm, or column 3 of Table F.1 and column 3 of Table F.2 where applicable. When the casting compound is in direct contact with and adheres to an enclosure of insulating material conforming to column 4 of Table 5, no other separation is required (see Figure D.1).

	6.3.7
	Additional text added to provide clarification

For the creepage distances specified in column 5 of Table 5 or Columns 2 of Table F.1 and column 5 of Table F.2 where applicable, the insulating material shall conform to column 7 of Table 5 or material Group IIIa or IIIb in accordance with IEC 60664-1, which specifies the minimum comparative tracking index (CTI) measured in accordance with IEC 60112 or ANSI/UL 746A. The method of measuring or assessing these distances shall be in accordance with Figure 3.

	6.3.8
	Additional text added to provide clarification

Where bare conductors or conductive parts emerge from the coating the comparative tracking index (CTI) in column 7 of Table 5 or column 7 of Table F.2 or material Group Table F.1 shall apply to both insulation and coating.

	6.3.12
	Modification of text as follows to indicate Specific Conditions of Use with ANSI/ISA 60079-0

Where the circuit does not satisfy this requirement the apparatus shall be marked with the symbol “X” the documentation shall indicate the necessary information regarding the correct installation.

	6.6
	Additional text added to provide clarification

b) have at its free surface a CTI value of at least that specified in Table 5 or Table F.2, or the material Group specified in Table F.1 if any bare conductive parts protrude from the casting compound;

	7.3
	External creepage and clearance distance used for fuses are considered no different to any other creepage and clearance distances.

Fuses shall have a rated voltage of at least Um (or Ui in intrinsically safe apparatus and circuits) although and the external creepage distances and clearances they do not have to shall conform to Table 5. General industrial standards for the construction of fuses and fuseholders shall be applied and their method of mounting including the connecting wiring shall not reduce the clearances, creepage distances and separations afforded by the fuse and its holder. Where required for intrinsic safety, the distances to other parts of the circuit shall comply with 6.1.1 or 6.1.2.

NOTE 1 Microfuses conforming to IEC 60127 are acceptable provided they also conform to the external creepage distances and clearances of Table 5.

	7.3
	Creepage and clearance is based on the maximum voltage at one end of the fuse and not the voltage dropped across the fuse.

Creepage and clearance distances across the current limiting resistor and its connecting tracks shall be calculated using the voltage of 1,7 × In × maximum resistance of the current limiting resistor. The transient voltage shall not be considered. The separation distances between the resistor and other parts of the circuit shall comply with 6.1.1 or 6.1.2.

	7.4.7
	Text modified to align with the deviation taken in the adoption of IEC 60079-0

If the cell or battery, requiring current-limiting devices to ensure the safety of the battery itself, is not intended to be replaced in the explosive gas atmosphere, it shall either be protected in accordance with 7.4.6 or alternatively it may be housed in a compartment capable of being opened or removed only with the aid of a tool with special fasteners, for example those specified by IEC 60079-0. It shall also conform to the following:

	8.5
	Additional text added to provide requirements for filter capacitors.

8.5 Blocking capacitors

8.5.1  Blocking capacitors

Either of the two series capacitors in an infallible arrangement of blocking capacitors shall be considered as being capable of failing to short or open circuit. The capacitance of the assembly shall be taken as the most onerous value of either capacitor and a safety factor of 1,5 shall be used in all applications of the assembly.

Blocking capacitors shall be of a high reliability solid dielectric type. Electrolytic or tantalum capacitors shall not be used. The external connections of each capacitor and of the assembly shall comply with 6.3 but these separation requirements shall not be applied to the interior of the blocking capacitors. 

The insulation of each capacitor shall conform to the dielectric strength requirements of 6.3.12 applied between its electrodes and also between each electrode and external conducting parts. Where blocking capacitors are used between intrinsically safe circuits and non-intrinsically safe circuits, the blocking capacitors are to be assessed as a capacitive coupling between these circuits. The energy transmitted is calculated using Um and the most onerous value of either capacitor and shall be in accordance with the permissible ignition energy of 10.7. All possible transients shall be taken into account, and the effect of the highest nominal operating frequency (as that supplied by the manufacturer) in that part of the circuit shall be considered.

Where such an assembly also conforms to 8.8, it shall be considered as providing infallible galvanic separation for direct current.

8.5.2  Filter capacitors

Capacitors connected between the frame of the apparatus and an intrinsically safe circuit shall conform to 6.3.12.  Where their failure by-passes a component on which the intrinsic safety of the circuit depends, they shall also conform to the requirements for blocking capacitors found in 8.5.1. A capacitor meeting the infallible separation requirements of 6.3 both externally and internally shall be considered to provide infallible separation and only one is required.
NOTE The normal purpose of capacitors connected between the frame and circuit is the rejection of high frequencies.



	10.1.4.1
	Tolerance limits added for the supply in mains voltage.

The circuit to be tested shall be based on the most incendive circuit that can arise, toleranced in accordance with Clause 7 and taking into account between 0 and 110% a 10 % variation in of the mains supply voltage.

	10.1.4.2
	Text deleted as a modiied requirement was added to 10.1.4.1.

a)
use the appropriate test mixtures in accordance with Table 7 and adjust increase the mains (electrical supply system) voltage to 110 % of the nominal value to allow for mains variations, or set other voltages, for example batteries, power supplies and voltage limiting devices at the maximum value in accordance with Clause 7, then:

1)
for inductive and resistive circuits, increase the current to 1,5 times the fault current by decreasing the values of limiting resistance, if the 1,5 factor cannot be obtained, further increase the voltage;

2)
for capacitive circuits, increase the voltage to obtain 1,5 times the fault voltage. Alternatively when an infallible current-limiting resistor is used with a capacitor, consider the capacitor as a battery and the circuit as resistive.


When using the curves in Figures A.1 to A.6 or Tables A.1 and A.2 for assessment, this same method shall be used.

b)
use the appropriate more easily ignited explosive test mixtures in accordance with Table 8. 

	10.1.5.2
	Text added to provided limits for IIB and IIC.

–
for connection of the combined inductance and capacitance where both are greater than 1 % of the allowed value (excluding the cable), allow up to 50 % each of the values of L and C, determined by the ignition curves and tables given in Annex A, when read with a safety factor of 1,5 on the current or voltage, as applicable.  The maximum capacitance allowed shall not be more than Co = 1μF for IIB and Co = 600 nF for IIC

	10.5.3
	Text modified for clarification.

If a battery comprises a number of discrete cells or smaller batteries combined in a well-defined construction conforming to the segregation and other requirements of this standard, then each discrete element shall be considered as an individual component for the purpose of testing. Except for specially constructed batteries cells where it can be shown that short circuits between cells cannot occur, the failure of each element shall be considered as a single fault. In less well-defined circumstances, the battery shall be considered to have a short-circuit failure between its external terminals.

	10.5.3 a)
	Text modified for clarification.

a)
When the internal resistance of a cell or battery is to be included in the assessment of intrinsic safety, its minimum resistance value shall be specified. If the cell/battery manufacturer is unable to confirm the minimum value of internal resistance, the most onerous value of short-circuit current from a test of 10 samples of the cell/battery together with the peak open-circuit voltage in accordance with 7.4.3 of the cell/battery shall be used to determine the internal resistance.

	10.5.3 b)
	Text modified for clarification.

b)
The maximum surface temperature shall be determined as follows. All current-limiting devices external to the cell or battery shall be short-circuited for the test. Any external sheath (of paper or metal, etc.) not forming part of the actual cell enclosure shall be removed for the test. The temperature shall be determined on the hottest surface that may be exposed to the explosive atmosphere outer enclosure of each cell or battery and the maximum figure taken. The test shall be carried out both with internal current-limiting devices in circuit and with the devices short-circuited using 10 cells in each case. The 10 samples having the internal current-limiting devices short-circuited shall be obtained from the cell/battery manufacturer together with any special instructions or precautions necessary for safe use and testing of the samples. For ‘ic’ the maximum surface temperature shall be determined by testing in normal operating conditions with all protection devices in place.

NOTE 2 When determining the surface temperature of most batteries, the effect of built-in protective devices, for example fuses or PTC resistors, is not taken into account because this is an assessment of a possible internal fault, for example failure of a separator.

NOTE 3 While determining the maximum surface temperature of a battery comprising more than one cell, provided that the cells are adequately segregated from each other, only one cell should must be shorted at one time to determine this maximum surface temperature. (This is based on the extreme unlikelihood of more than one cell shorting at one time.)

	10.10
	The text was deleted as the US ordinary location requirements for transformers with self-resetting thermal trips are more severe that those quoted in this document.

The test shall continue for at least 6 h or until the non-resetting thermal trip operates. When a self-resetting thermal trip is used, the test period shall be extended to at least 12 h.

	12.1
	Additional marking requirements added for Live Maintenance.

Where the manufacturer does not specify live maintenance procedures, the word "WARNING" and the following:

"To prevent ignition of explosive atmospheres, disconnect power before servicing"

Where the manufacturer specifies and provides live maintenance procedures, the word "WARNING" and the following:

"To prevent ignition of explosive atmospheres, read understand and adhere to the manufacturer's live maintenance procedures."

Alternatively the above warnings for live maintenance may be included in the documentation. (See Clause 13)


	IEC Standard IEC 60079-11 4th Edition 1999

Electrical apparatus for explosive gas atmospheres -

Part 11: Intrinsic safety ”i”

	Country
	Group 

differences
	National 

differences
	National 

Standards

	AU Australia
	
	NO
	AS/NZS 60079-11 2000

	BR Brazil
	
	N/R
	

	CA Canada
	
	YES
	CAN/CSA-E60079-11-2001

	CH Switzerland
	YES
	
	EN 50020 1994

	CN China
	
	YES
	GB 3836.4 2nd Edition

	CZ Czech Republic
	YES
	
	ČSN EN 50020 2002

	DE Germany
	YES
	
	EN 50020 2002

	DK Denmark
	YES
	
	DS/EN 50020 2002

	FI Finland
	YES
	
	EN 50020 2002

	FR Franc
	YES
	
	EN 50020 2002

	GB United Kingdom
	YES
	
	BS EN 50020 2002

	HR Croatia
	N/A
	
	

	HU Hungary
	YES
	
	EN 50020 2002

	IN India
	
	NO
	Adopted as IS 5780:2002/IEC 60079-11:1999

	IT Italy
	YES
	
	EN 50020 2002

	JP Japan
	
	YES
	

	KR Republic of Korea*
	
	TBA
	

	MY Malaysia
	
	NO
	MS IEC 60079-11:2003 (ALREADY WITHDRAWN)

	NL The Netherlands
	YES
	
	EN 50020 2002

	NO Norway
	YES
	
	EN 50020 2002

	NZ New Zealand
	
	NO
	AS/NZS 60079-11 2000

	PL Poland
	N/A
	
	

	RO Romania
	YES
	
	EN 50020 2002

	RU Russia
	
	YES
	GOST R 51330.10-99

	SE Sweden
	YES
	
	

	SG Singapore
	
	NO
	

	SI Slovenia
	YES
	
	EN 50020 2002

	TR Turkey*
	
	TBA
	

	US United States
	
	YES
	

	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 60079-11 4th Edition 1999 Without National Differences

	AU   Australia

	IN India

	MY Malaysia

	NZ   New Zealand

	SG   Singapore

	ZA   South Africa


Countries that have declared adoption of IEC 60079-11 4th Edition 1999 With National/Group Differences- 
Differences follow.
CA
Canada
Clause 7.4.1
[Add the following text]
In addition, where lithium types of cell and battery are used, there shall be a resistor in series with the cell (battery) to limit the current to two-third (2/3) or lower of the maximum pulse current of the cell (battery), and a fuse in series of rating not exceeding half (1/2) of the maximum continuous discharge current of the cell (battery). 

Note: The requirement of the resistor and the fuse in series with the cell (battery) is to ensure that a direct short-circuit of the cell (battery) cannot be imposed.  The resistor is for spark-ignition consideration, while the fuse is for temperature consideration.  The 2/3 value is based on the 1.5 factor on current for spark-ignition assessment, and the 1/2 value is based on the indefinate arcing time of the fuse at twice its current rating.

CN
China
IEC Clause or

Annex

Number     Details of Differences to IEC 60079-11:1999 (edition 4)

6.4.11   Add: "Note 2: The conductors of intrinsically safe circuit and that of non-intrinsically safe circuit should be arranged separately as fully as possible.

6.6
Add: " Note: The earth wire should not be used usually as circuits in the intrinsically safe circuits for electrical apparatus group I, but except for earthing protection if necessary.

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 
Differences between EN 50020:2002 and IEC 60079-11:1999

Clause 5.1 " Level of protection" in EN

"In the determination of the permitted output parameters Co, Lo, Lo/Ro for a source of power a safety factor of 1,5 shall be used in all circumstances.

Where the test apparatus specified in Annex B is used for high currents, then the permitted inductance is very low. In these circumstances the inductance shall be accurately specified in the certification documentation and controlled. The use of high currents in field wiring is not permitted.

The application of Um includes any voltage up to that value and these values have to be taken into account during assessment and testing. However a slow increase of the voltage from the rated value to Um shall not be assumed."

Clause 5.2:

In testing or assessing the circuits for spark ignition, the following safety factors shall be applied in accordance with 10.4.2:

for both a) and b)



1,5

for c)




1,0

for output parameters, Co, Lo, Lo/Ro
1,5 

Clause 6.1

First two paras different

Clause 6.2.4 Small components

Small components for example transistors or resistors, whose temperature exceeds that permitted for the temperature classification, shall be acceptable providing that when tested in accordance with 10.7, small components do not cause ignition. Alternatively, where no catalytic or other chemical reactions can result, one of the following is acceptable:



a) for Group II T4 and Group I temperature classification components shall conform to Table 3, including the relevant reduction of permitted maximum dissipation with increased ambient temperature listed in Table 3b;

b) for Group II T5 classification the surface temperature of a component with a surface area smaller than 10 cm2 shall not exceed 150 °C.

In addition the permitted higher temperature shall not invalidate the type of protection for example by causing the component or adjacent parts of the apparatus to exceed any safety related rating, or to deteriorate or be distorted so as to invalidate creepage and clearance distances. In particular, with the higher levels of permitted power, extra care shall be taken in the selection of the materials to be used adjacent to these high temperature components, for example to prevent burning of the printed circuit boards.

Migration of components due to solder melting shall not be taken into account.

Table 3a - Requirements at 40 (C ambient

	Total surface area excluding lead wires
	Group II T4
	Group I

	
	
	Dust excluded

	
	Maximum surface temperature


° C
	Maximum power dissipation

W
	Maximum surface temperature 

° C
	Maximum power dissipation

W

	< 20 mm2
	275
	
	950
	

	( 20 mm2 ( 10 cm2
	200               or
	1,3
	450        or
	3,3

	> 10 cm2
	135               or
	1,3
	450       or
	3,3


Table 3b - Variation in maximum power dissipation with ambient temperature

	Maximum ambient temperature
	° C
	Apparatus group
	40
	60
	70
	80

	Maximum power dissipation
	W
	Group II
	1,3
	1,2
	1,1
	1,0

	
	
	Group I
	3,3
	3,15
	3,07
	3,0


Where the outer surface of a component is not continuous, for example a component made up of tightly wound wire which is not consolidated or a tube with a central hole, then the surface to be considered for the purpose of Table 3a is the outer envelope of the component. The surface temperature of any part of such a component to which the gas has access shall be in accordance with the maximum surface temperature requirement of Table 3a and the maximum power criterion is not applicable in these circumstances.

Clause 6.4.8 Creepage distance under coating

A double solder mask is also acceptable as a conformal coating

Clause 7.3 Fuses

Creepage and clearance distances associated with the current limiting resistor and its immediate connecting wiring shall be calculated using the voltage of 1,7 x In x resistance of the current limiting resistor. The transient values shall not be considered.

Clause 7.4.8 External contacts for charging batteries

Cell or battery assemblies with external charging contacts shall be provided with means to prevent short-circuiting or to prevent the cells and batteries from delivering ignition-capable energy to the contacts when any pair of the contacts is accidentally short-circuited. This shall be accomplished by placing blocking diodes or an infallible series resistor in the charging circuits. For level of protection “ib” two diodes and for level of protection “ia” three diodes shall be used. To protect these diodes or resistors against excess currents during charging an appropriate battery charger shall be defined or an appropriately rated fuse shall be part of the circuit. The fuse shall either be encapsulated or shall not carry any current when situated in a potentially explosive atmosphere and the circuit is assessed as required by clause 5.

Clause 7.6 Failure of components and connections


d) diodes (including LEDs and Zener diodes) shall be considered at their rated voltages including tolerances and as failed to short and open circuit. Other semiconductors shall be considered to fail to short and open circuit and to any state to which they can be driven including the state in which maximum power is dissipated. Integrated circuits can fail so that any combination of short and open circuits can exist between their external connections (counting only one fault). Although any combination can be assumed, once that fault has been applied it cannot be changed, for example by application of a second fault. Under this fault situation any capacitance and inductance connected to the device shall be considered in their most onerous connection as a result of the applied fault;

Clause 8.3 Inductors

8.3.1 Damping windings

Damping windings used as short-circuited turns to minimise the effects of inductance shall be considered not to be subject to open-circuit faults if they are of reliable mechanical construction, for example seamless metal tubes or windings of bare wire continuously short-circuited by soldering.

8.3.2 Inductors made by insulating conductors

Inductors made by insulated conductors are not considered to fail to a lower resistance value than the nominal resistance (taking into account tolerances) if they comply with the following:

· the nominal conductor diameter of wires used for inductor windings shall be at least 


0,05 mm;

· the conductor shall be covered with at least two layers of insulation, or be made of enamelled round wire in accordance with

a) grade 1 of EN 60317-3, EN 60317-7 or EN 60317-8 there shall be no failure with the minimum values of breakdown voltage listed for grade 2 and that when tested in accordance with clause 14 of EN 60317-3, EN 60317-7 or EN 60317-8 there shall be no more than six faults per 30 m of wire irrespective of diameter, or

b)   
grade 2 of EN 60317-3, EN 60317-7 or EN 60317-8;

- windings after having been fastened or wrapped shall be dried to remove moisture before impregnation with a suitable substance by dipping, trickling or vacuum impregnation. Coating by painting or spraying is not recognized as impregnation;

- the impregnation shall be carried out in compliance with the specific instructions of the manufacturer of the relevant type of impregnating substance and in such a way that the spaces between the conductors are filled as completely as possible and that good cohesion between the conductors is achieved;

- if impregnating substances containing solvents are used, the impregnation and drying process shall be carried out at least twice.

Clause 8.7 Wiring and connections

b 4) where the current carrying capacity of the single track or combination of tracks is tested for one hour with a current 1,5 times the maximum continuous current, which can flow in the track under normal and fault conditions. Where the maximum fault current cannot be established a test current of 10 A shall be used. The application of this test current should not cause the tested track to fail to open circuit or to be separated from its substrate at any point.

Where temperature classification of such a track is to be experimentally determined the maximum continuous current with a unity safety factor shall be used. Where the fault current is undetermined then a test current of 6,6 A shall be used.

Infallible wiring and connections may be used within an apparatus and not necessarily as part of an infallible assembly.

Clause 8.8 Galvanically separating components

Clause 8.8.2 Isolating components between intrinsically safe and non-intrinsically safe circuits

The requirements of Table 4 shall also apply to the isolating element except that inside sealed devices, e.g. opto-couplers, lines 5, 6 and 7 shall not apply. The non-intrinsically safe circuit connections shall be provided with protection to ensure that the ratings of the devices in accordance with 7.1 (the exceptions still being applicable) are not exceeded unless it can be shown that the circuits connected to these terminals cannot invalidate the infallible separation of the devices. Typically the inclusion of a single shunt Zener diode protected by a suitably rated fuse capable of interrupting the prospective peak current of the supply shall be considered as sufficient protection. For this purpose Table 4 shall not be applied to the fuse and Zener diode. The Zener diode power rating shall be at least 1,7In times the diode maximum Zener voltage. 

General industrial standards of construction shall be considered adequate for fuses and the method of mounting, e.g. in a fuse holder, shall not reduce the clearances and creepage distances afforded by the fuse itself. In some applications the intrinsically safe circuit connections may require the application of similar protective techniques to avoid exceeding the rating of the opto-couplers. The components shall withstand an electric strength test in accordance with 6.4.12 between the non-intrinsically safe circuit terminals and the intrinsically safe terminals. The manufacturers rated isolation voltage for the infallible separation of the component shall be not less than the test voltage required by 6.4.12.

Clause 8.8.3 Isolating components between separate intrinsically safe circuits

Isolating elements shall be considered to provide infallible separation of separate intrinsically safe circuits if the following conditions are satisfied:

a) the rating of the device shall be according to 7.1 (the exceptions still being applicable). Protective techniques (such as those indicated in 8.8.2) may be necessary to avoid exceeding the rating of the opto-coupler.

b) the device shall withstand an electric strength test as described in 6.4.12. The manufacturer's rated isolation voltage for the infallible separation of the component under test shall be not less than the test voltage required by 6.4.12.

Clause 10.1 Spark ignition test

Clause 10.1.1 General

Where voltages and currents are specified without specific tolerances, a tolerance of ± 2 % (including measurement uncertainty) is to be used.

Annex B1


B.1.7
Modification of test apparatus for use at higher currents

Test currents of 3 A to 10 A may be tested in the test apparatus when it is modified as follows:

The tungsten wires are replaced by wires with diameter increased to 0,37 mm to 0,43 mm and the free length reduced to 10,5 mm.

NOTE   The reduction in free length reduces the wear on the cadmium disc.

The total resistance of the apparatus including the commutation contact resistance shall be reduced to less than 10 m(. Brushes of the type used in the automobile industry combined with brass sleeves on the apparatus shafts so as to increase the contact area have been found to be one practical solution.

The total inductance of the test apparatus and the inductance of the interconnection to the circuit under test must be minimised. A maximum value of 1 (H must be achieved.

The apparatus can be used for higher currents but special care in interpreting the results is necessary.

Annex C.1

To use line 2 of Table 4, multiply the measured values by the following factors:

	Voltage difference
	U < 10 V
	10 V ( U < 30 V
	U  ( 30 V

	A
B
C
	1

3

3
	1

3

4
	1

3

6


To use line 3 of Table 4, multiply the measured values by the following factors:

	Voltage difference
	U < 10 V
	10 V ( U < 30 V
	U ( 30 V

	A
B
C
	0,33

1

1
	0,33

1

1,4
	0,33

1

2


To use line 4 of Table 4, multiply the measured values by the following factors:

	Voltage difference
	U < 10 V
	10 V ( U < 30 V
	U ( 30 V

	A
B
C
	0,33

1

1
	0,25

0,75

1
	0,17

0,50

1


Annex E
(normative)
Certification requirements for torches

This annex shall only be applied when torches, handlamps and caplights are being considered. A filament bulb shall not be considered as an infallible resistor in any other application. The cold resistance of the filament bulb may be taken into account in determining the maximum circuit current for the assessment of the intrinsic safety of the circuit provided that the mechanical protection of the bulb is provided by another method of protection, for example increased safety in accordance with EN 50019, the intrinsically safe circuit is limited to level of protection “ib” only,the supply voltage is limited to 10 V maximum, the construction of the bulb is such that it is not considered possible for its resistance to be reduced by bridging the filament with a lower resistance connection if the filament becomes disconnected. The internal construction of the bulb need not conform to Table 4, however, the external creepage and clearance distances on the bulb and associated holder shall meet Table 4, the cold resistance of the bulb is measured at the lowest ambient temperature for which the apparatus is rated,the replacement of the correct type of bulb must be ensured, for example by the lamp fitting or appropriate marking, assessment of the intrinsic safety of the circuit shall take into account the total inductance of the circuit.
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Japan
IEC Standard Number IEC 60079-11:1999 (Ed.4)

IEC Clause or

Annex

Number

Details of Differences

Remark: The following national differences of Japan will be effective after issuing of the Notification of the Ministry of Health, Labour and Welfare on execution of new version of Ex standards. The date of effectuation will be duly notified.
General differences

                       1) Mandatory certification is not applied to Group I apparatus. They are acceptable if they have been proved to comply with types of protection “i” according to IEC 60079-11 or relevant Japanese Industrial Standards (JIS).

                          The following differences are applied to Group II apparatus.

                       2) ISO standards, IEC standard or other standards referred to in IEC Ex-standards have been in most cases replaced in Japanese version by relevant JIS. However, these international or globally recognized standards may be acceptable depending on cases.

                       3) Routine tests are not required. However, this does not imply to deny routine tests conducted by the manufacturer on individual product. 

2  Normative references

Not included in Japanese version, but those standards, or relevant JIS, are applied.

3  Terms and definitions

 3.11  Simple apparatus

                      This term does not apply. Simple apparatus is not acceptable.

                      An additional term is introduced into Japanese version to denote “Components on which intrinsic safety depends” because of an editorial reason with no change of the meaning.

                      Some of the terms defined in IEC 60079-11 are not included in Japanese version, but they are acceptable.

5  Categories of electrical apparatus

 5.1  General

                      “NOTE” to this Clause does not apply. 

Any apparatus must be certified either as “ia” or “ib” apparatus.

 5.4  Simple apparatus

                      This Clause does not apply.

Those apparatus must be certified unless they meet the following two conditions:

1) They do not generate more than 1.2 V, 100 mA, 25 mW or 20µJ.

2) They do not form part of an apparatus containing other electrical circuits.

8  Infallible components, infallible assemblies of components and infallible connections

 8.1  Mains transformer

 8.1.5  Routine test of mains transformer

                      This Sub-clause does not apply.

 8.2  Transformers other than mains transformer

                      Requirement on the routine test specified in the 2nd paragraph does not apply.

9  Diode safety barriers

 9.1  General

                      1st paragraph applies after deleting the sentence “, and shall be subject to the routine test of 11.1”.

                      “Routine tests” in 3rd paragraph does not apply.

11  Routine verification and type tests

                      This Section does not apply.

12  Marking

                      Examples of marking are somewhat modified in accordance with Japanese practice. However, this does not imply difference between IEC and Japanese standards.

                      Only exception is that initials of the certification body appear not in this marking but in the separate “certification label” as a component of the certification reference. 

Annexes

Annexes A to D, excepting Figures A.1 to A.6 and Tables A.1 to A.2, are inlayed appropriately in the texts of Japanese version, with the following differences.

Annex A (normative)

                      Clauses A.1 to A.3 are not included in Japanese version because of an editorial reason, but they are acceptable.   

Annex B (normative)

  B.1.1  Principle

                      This Sub-clause is not included in Japanese version because of an editorial reason, but is acceptable.

RU 
Russia


IEC Clause

or Annex
Number

Details of Differences IEC 60079-11-99 (“i”)

5.2 To word the first paragraph as follows:

With Um and Ui applied, the intrinsically safe circuits of ia level shall not be capable of causing ignition of explosive mixture by thermal action under the test conditions stipulated in the present standard, and by sparking with probability over 10-3 in any of the following cases:…

a)during normal operation and introduction of all unaccountable faults creating most hazardous conditions;

a) during normal operation and introduction of one accountable and all unaccountable faults creating most hazardous conditions;

b) during normal operation and introduction of two accountable and all unaccountable faults creating most hazardous conditions.

Note: In each of the above cases unaccountable faults can be different.

5.2. New text is added:

In testing or assessing the circuits for intrinsic safety a safety factor equal to 1.5 shall  be applied to voltage and current or their combination for sparking device of Type I and that equal to 2 for sparking devices of Type II and Type III in conformity with 10.4.2.

10.4.1. In each test mode at least 16000 accountable circuit closures and interruptions are made which are most hazard for the circuit being tested and can be realized by the present sparking device. The circuit is considered as intrinsically safe if after 16000 closures and interruptions and at the specified intrinsic safety factor the probability of ignition does not exceed 10-3 .On testing direct-current (rectified current) circuits the polarity of the supply source across the contacts of sparking device should change every 8000 closures and interruptions of the circuit.

When carrying out tests the measures should be taken so that the current in inductive circuits with closed contacts has a steady-state value, and the capacitor has enough time for recharging. The corresponding recommendations for standard sparing devices are given in Appendix B.

During the tests and after their completion the correct operation of sparking device should be checked by calibration. For a sparking device of Type I calibration is performed every 1000 rotations of the wire holder and after completion of tests. The correct operation of sparking devices of Types II and III should be checked in accordance with the instructions contained in Appendix B. If the calibration does not meet the requirements of p.10.3 the intrinsic safety tests of the circuit should be declared invalid.

Appendix B

(Paragraphs as per GOST R 51330.10-99) 

B.1.3 Sparking device of Type II

B.1.3.1 Construction

B.1.3.1.1 Sparking device of Type II (Figure B.9) consists of a rotating metal disc with 10 zinc-plated steel wires of 0.4 mm diameter located on its periphery. 0.25-0.3 mm thick steel sawing with a tooth height of 0.4-0.5 mm serves as fixed electrode. Free length of a wire is ~ 25 mm. The sawing is fixed rigidly at two points on a special clamp. The distance between the fixing points is ~ 70 mm, the rounding-off radius of the sawing is ~ 100 mm.

B.1.3.1.2 On counting the number of sparks every contact with the sawing is considered as one spark. Rotational speed of moving contacts is about 40-60 rev/min.

B.1.3.2 Calibration of sparking device

B.1.3.2.1 Sensitivity of sparking device should be checked before, during and after every test run in accordance with p.10.3 and p. 10.4

B.1.3.2.2 The correct operation of sparking device of Type II is checked by connecting it to the pilot direct-current circuit every 4000 closures and interruptions of the test circuit. The sparking device is considered to be adjusted correctly if the probability of ignition of representative explosive mixture (preliminary activated) is at least 0.05.
B.1.3.2.3 The parameters of the pilot circuit for a sparking device of Type II are analogous to those of the pilot circuit for a sparking device of Type I specified in p. 10.3.

B.1.3.3 Field of application of sparking device

B.1.3.3.1 Sparking device of Type II is intended for intrinsical safety test of inductive and capacitive circuits and also other combined circuits, if it reproduces most hazardous discharge conditions for 

them. The sparking device of Type II is used to test electrical circuits with currents over 3 А, where the sparking device of Type I cannot be used.

The test circuits should have the following limiting values of parameters:

a) test current - not more than 10 А;

b) working voltage- not more than 1000 V;

c) circuit inductance – not more than 1 H;

d)current frequency – not more than 1.5 MHz.

Notes:

1 Sparking device of Type II does not provide low speed opening of contacts and cannot be used for intrinsical safety test of ohmic circuits.

2 During the tests the measures should be taken so that the current in inductive circuits has a steady-state value when the contacts are closed, and the capacitor completely discharges in the period when the contacts are open.

B.1.3.3.2 When a sparking device of Type II is used to test circuits having parameters that exceed the limits specified in B.1.3.3.1, its sensitivity should be checked and, if necessary, special measures should be taken so as to restore the sensitivity or take into account its change in the test results.

Notes

1 If the test current exceeds 5А, heating of contacts can become an additional cause of ignition rendering the test results not authentic.

2 Capacitive and inductive circuits with high time constants can be tested by reduction of rotational speed of the sparking device. If a sparking device of Type II is used to test capacitive circuits, constant contact of several wires with the disc of the sawing should be excluded. For example, a certain number of wires may be mounted so that the complete discharge of the capacitor could take place in the intervals between the series of sparks. On evaluating capacitive circuits every contact of a wire with the sawing disc is recorded as one spark. At the same time, it is necessary to take account of the fact that the reduction of rotational speed of a sparking device can change its sensitivity.

B.1.4 Sparking device of Type III

B.1.4.1 Construction

B.1.4.1.1 Sparking device of Type III (Figure B.10) consists of two pairs of rollers. The rollers of each pair are pressed against each other. Rotational speed of the upper pair of rollers is four times as low as that of the lower pair of rollers.

B.1.4.1.2 Copper tinned wire of 0.26 mm diameter is fed from the drum and the upper pair of rollers to the lower pair of rollers through a small glass flask washed by explosive mixture. After leaving the small flask the wire is caught by the lower pair of rollers and, because of the difference in rotational speed of the upper and the lower rollers, it tears in the flask.

B.1.4.1.3 The test circuit is connected to the lower and the upper pair of rollers. The circuit closing occurs outside the flask at the moment of the contact with the lower pair of rollers. The circuit interruption occurs in explosive mixture at the moment of the wire breaking in the flask. The speed of contacts breaking varies from 0.2 to 3.0 m/s. The frequency of sparking is from 1 to 30 times a second. On contacts breaking at a rate of 0.6 m/s the time when the circuit is closed is about 10 ms, and the time when the circuit is open is about 114 ms.

B.1. 4.1.4 The resistance of two pairs of rollers with a wire gripped between them before it breaks is not more than 0.03 Ohm. The flow rate of explosive mixture is set at 2 - 5 cm3/s.

B.1.4.2 Calibration of sparking device

B.1.4.2.1 1 Sensitivity of sparking device should be checked before, during and after every test run in accordance with p.10.3 and p. 10.4

B.1.4.2.2 The correct operation of sparking device of Type III is checked by connecting it to the pilot direct-current circuit every 4000 closures and interruptions of the test circuit. The sparking device is considered to be adjusted correctly if the probability of ignition of representative (appropriate activated test explosive mixture) explosive mixture is at least 0.05.

B.1.4.2.3 The parameters of the pilot circuit for a sparking device of Type III are analogous to those of the pilot circuit for a sparking device of Type I specified in p. 10.3.

B.1.4.3 Field of application of sparking device

B.1.4.3.1 Sparking device of Type III is intended for intrinsical safety test of inductive and capacitive circuits and also other combined circuits, if it reproduces most hazardous discharge conditions for them. Sparking device of Type III is used to test electrical circuits with currents over 10 А, where sparking devices of Type I and Type II cannot be used.

The test circuits should have the following limiting values of parameters:

a)switched current of the test circuit should not exceed the values at which the inductance of the sparking device and connecting wires starts exerting influence on the results of tests;

b) working voltage – not more than 1000 V;

c) inductance – not more than 1 H;

d) current frequency - not more than 1.5 Mhz.

Notes:

1 Sparking device of Type III does not provide low speed opening of contacts and cannot be used for intrinsical safety test of ohmic circuits.

2 During the tests the measures should be taken so that the current in inductive circuits has a steady-state value when the contacts are closed.

B.1. 4.3.2 When a sparking device of Type III is used to test circuits having parameters that exceed the limits specified in B.1.8.3.1, its sensitivity should be checked and, if necessary, special measures should be taken so as to restore the sensitivity or take into account its change in the test results.

Note - At high currents in the test circuit heating of contacts can become an additional cause of ignition rendering the test results not valid

	US     United States of America   National differences to IEC 60079-11 (1999)

	IEC Standard
	Clause
	Difference

	IEC 60079-11 (1999)
	General
	The U.S. version of IEC 60079-11 does not include requirements for Group I electrical apparatus.


	IEC 60079-11 (1999)
	General
	Where references are made to other IEC 60079 standards, the referenced requirements found in these standards shall apply as modified by any applicable U.S. National Differences.



	IEC 60079-11 (1999)
	1.2
	23.4.7.1   Tests on non-metallic enclosures    Yes         Yes

to

23.4.7.5

and
23.4.7.7

	IEC 60079-11 (1999)
	2
	UL248-1:2000, Low Voltage Fuses – Part 1: General Requirements



	IEC 60079-11 (1999)
	3.5
	3.5 normal operation]

Operation of intrinsically safe apparatus or associated apparatus such that it conforms electrically and mechanically with the design specification produced by its manufacturer.

NOTE — Normal operation includes the application of Um (see 3.15) from unspecified apparatus.



	IEC 60079-11 (1999)
	3.6
	3.6 fault

Any defect of any component, separation, insulation, or connection between components, not defined as infallible by this standard, upon which the intrinsic safety of a circuit depends.

NOTE 1 — If a fault leads to consequential faults in other parts upon which the type of protection of the circuit depends, the primary and subsequent failures are considered to be a single fault.

NOTE 2 — For the application of such faults, see 5.2 and 5.3.

	IEC 60079-11 (1999)
	3.7
	3.7 countable fault

Fault which occurs in parts of intrinsically safe apparatus or associated apparatus electrical apparatus conforming to the constructional requirements of this standard.

	IEC 60079-11 (1999)
	3.8
	3.8 non-countable fault

Fault that occurs in parts of intrinsically safe apparatus or associated apparatus electrical apparatus not conforming to the constructional requirements of this standard.

	IEC 60079-11 (1999)
	3.9
	3.9 infallible component or infallible assembly of components

Component or assembly of components that is considered as not subject to certain fault modes as specified in this standard.

The probability of such fault modes occurring in service or storage is considered to be so low that they are not to be taken into account.

 NOTE — Such a component or assembly is considered as not subject to fault when assessments or tests for the type of protection are made.

	IEC 60079-11 (1999)
	3.11
	3.11 simple apparatus

An electrical component or combination of components of simple construction with well-defined electrical parameters which is compatible with the intrinsic safety of the circuit in which it is used.

Passive components such as light-emitting diodes (LEDs), resistors, resistance temperature detectors (RTDs), and switches. Themocouples, and similar sources of generated energy that  will not generate more than 1.5 volts, 0.1 ampere, and 25 milliwatts (NFPA 70-National Electrical Code 2002, 504-2)

	IEC 60079-11 (1999)
	3.12
	3.12 internal wiring

Wiring and electrical connections that are made within the intrinsically safe apparatus or associated apparatus apparatus by its manufacturer.

NOTE — Within a rack or panel, interconnections between separate pieces of apparatus made in accordance with detailed instructions from the manufacturer are considered to be internal wiring.

	IEC 60079-11 (1999)
	3.16
	3.16 maximum input voltage (Ui or Vmax)

	IEC 60079-11 (1999)
	3.17
	3.17 maximum output voltage (Uo or Voc)

Maximum output voltage (peak a.c. or d.c.) in an intrinsically safe circuit that can appear under open circuit conditions at the connection facilities of the apparatus at any applied voltage up to the maximum voltage, including Um and Ui (or Vmax).

	IEC 60079-11 (1999)
	3.18
	3.18 maximum input current (Ii or Imax)

	IEC 60079-11 (1999)
	3.19
	3.19 maximum output current (Io or Isc)

	IEC 60079-11 (1999)
	3.22
	3.22 maximum external capacitance (Co or Ca)

Maximum capacitance in an intrinsically safe circuit that can be connected to the connection facilities of the associated apparatus without invalidating intrinsic safety.

	IEC 60079-11 (1999)
	3.23
	3.23 maximum internal capacitance  (Ci)

Total equivalent internal capacitance of the intrinsically safe apparatus that is considered as appearing across the connection facilities of the apparatus.

	IEC 60079-11 (1999)
	3.24
	32.4 maximum external inductance (Lo or La)

Maximum value of inductance in an intrinsically safe circuit that can be connected to the connection facilities of the associated apparatus without invalidating intrinsic safety.

	IEC 60079-11 (1999)
	3.25
	3.25 maximum internal inductance (Li)

Total equivalent internal inductance of the intrinsically safe apparatus which  is considered as appearing at the connection facilities of the apparatus.

	IEC 60079-11 (1999)
	3.26
	3.26 maximum external inductance to resistance ratio (Lo/Ro or La/Ra)

Ratio of inductance (Lo or La) to resistance (Ro or Ra) of any external circuit that can be connected to the connection facilities of the associated electrical apparatus without invalidating intrinsic safety.

	IEC 60079-11 (1999)
	3.27
	3.27 maximum internal inductance to resistance ratio (Li/Ri)

Ratio of inductance (Li) to resistance (Ri) which is considered as appearing at the external connection facilities of the intrinsically safe electrical apparatus.

	IEC 60079-11 (1999)
	3.31
	3.31 creepage distance in air

Shortest distance along the surface of an insulating medium in contact with air between two conductive parts.

NOTE — The distance concerned here is, for example, applicable to printed circuits that have no coating in accordance with 6.4.8, where the insulation across which the creepage distance is measured is in direct contact with the air.

	IEC 60079-11 (1999)
	3.37 NEW
	3.37 intrinsically safe system 

assembly of interconnected items of apparatus that may comprise intrinsically safe apparatus, associated apparatus and other apparatus, and interconnecting cables in which the circuits within those parts of the system that may be exposed to explosive gas atmospheres are intrinsically safe circuits.



	IEC 60079-11 (1999)
	3.38 NEW
	3.38 apparatus and systems of category 'ia'

electrical apparatus and systems containing intrinsically safe circuits that are incapable of causing ignition, with the appropriate safety factor: when up to two countable faults are applied and, in addition, those non-countable faults that give the most onerous condition.



	IEC 60079-11 (1999)
	3.39 NEW
	3.39 apparatus and systems of category 'ib'

electrical apparatus and systems containing intrinsically safe circuits that are incapable of causing ignition with the appropriate safety factors: when up to one countable fault is applied and, in addition, those non-countable faults that give the most onerous condition.

	IEC 60079-11 (1999)
	3.40 NEW
	3.40 infallible connections

connections, including joints and interconnecting wiring, that are not considered as becoming open-circuited in service or storage.

	IEC 60079-11 (1999)
	3.41 NEW
	3.41 control drawing

a drawing or other document provided by the manufacturer of the intrinsically safe or associated apparatus that details the allowed interconnections between other circuits or apparatus. If the intrinsically safe or associated apparatus is investigated under the entity concept, the control drawing shall include the applicable electrical parameters to permit selection of apparatus for interconnection.

	IEC 60079-11 (1999)
	3.42 NEW
	3.42 entity evaluation 

a method used to determine acceptable combinations of intrinsically safe apparatus and associated apparatus that have not been investigated in such combinations.

	IEC 60079-11 (1999)
	3.43 NEW
	3.43 maximum output current - multiple channel apparatus (It)

the maximum dc or peak ac current that can be extracted from any combination of terminals of a multiple channel associated apparatus.

	IEC 60079-11 (1999)
	3.44 NEW
	3.44 maximum output voltage - multiple channel apparatus (Vt or Ut)

the maximum dc or peak ac open circuit voltage that can appear across any combination of terminals of a multiple channel associated apparatus.

	IEC 60079-11 (1999)
	3.45 NEW
	3.45 source resistance (Rs) 

the minimum resistance of the power source that defines the output short-circuit current Io.

	IEC 60079-11 (1999)
	3.46 NEW
	3.46 source capacitance (Cs) 

the capacitance appearing at the output terminals of the power source.

	IEC 60079-11 (1999)
	3.47 NEW
	3.47 source inductance (Ls)

 the inductance appearing at the output terminals of the power source.

	IEC 60079-11 (1999)
	3.48 NEW
	3.48 live maintenance

maintenance activities other than normal operation that are allowed by the manufacturer’s documentation, such as calibration or programming, which are carried out while the

intrinsically safe apparatus and circuits are energized.

	IEC 60079-11 (1999)
	3.49 NEW
	3.49 maximum output power 

multiple channel apparatus (Pt)   the maximum electrical power that can be taken from any combination of terminals of a multiple-channel associated apparatus.

	IEC 60079-11 (1999)
	5.2
	Category 'ia'

With Um and Ui applied, the intrinsically safe circuits in electrical apparatus of category 'ia' shall not be capable of causing ignition in each of the following circumstances:

a) in normal operation and with the application of those non-countable faults that give the most onerous condition;

b) in normal operation and with the application of one countable fault plus those non-countable faults that give the most onerous condition;

in normal operation and with the application of two countable faults plus those non-countable faults that give the most onerous condition.

The non-countable faults applied may differ in each of the above circumstances.

In testing or assessing the circuits for spark ignition, the following safety factors shall be applied in accordance with 10.4.2:
for both a) and b)
1.5

for c)

1.0

The safety factor applied to voltage or current for determination of surface temperature classification shall be 1.0 in all cases.

If only one countable fault can occur, the requirements of b) are considered to give a category of 'ia' if the test requirements for 'ia' can then be satisfied. If no countable faults can occur, the requirements of a) are considered to give a category of 'ia' if the test requirements for 'ia' can then be satisfied.

In the case of systems, the countable faults specified will be applied to the system as a whole and not simultaneously to each item of electrical apparatus in the system.  For example, a category 'ia' system comprising two pieces of apparatus will have up to two countable faults applied, not four.

	IEC 60079-11 (1999)
	5.3
	Category 'ib'

With Um and Ui applied, the intrinsically safe circuits in electrical apparatus of category 'ib' shall not be capable of causing ignition in each of the following circumstances:

in normal operation and with the application of those non-countable faults which give the most onerous condition;

in normal operation and with the application of one countable fault plus the application of those non-countable faults which give the most onerous condition.

The non-countable faults applied may differ in each of the above circumstances.

In testing or assessing the circuits for spark ignition, a safety factor of 1.5 shall be applied in accordance with 10.4.2. The safety factor applied to the voltage or current for the determination of surface temperature classification shall be 1.0 in all cases. If no countable fault can occur, the requirements of a) are considered to give a category of 'ib' if the test requirements for 'ib' can be satisfied.

NOTE — Guidance on the assessment of intrinsically safe circuits for spark ignition is contained in annex A. Details of the spark test apparatus are given in annex B.

In the case of systems, the countable fault specified shall be applied to the system as a whole and not simultaneously to each item of electrical apparatus in the system.  For example, a category 'ib' system comprising two pieces of apparatus will have only one countable fault applied, not two.

	IEC 60079-11 (1999)
	5.4
	Simple apparatus

The following apparatus shall be considered to be simple apparatus:

passive components, for example switches, junction boxes, resistors,  RTDs and simple semiconductor devices  LEDs;

sources of stored energy with well defined parameters, for example capacitors or inductors, whose values shall be considered when determining the overall safety of the system;

sources of generated energy, for example thermocouples and photocells, which do not generate more than 1.5 V, 100 mA and 25 mW. Any inductance or capacitance present in these sources of energy shall be considered as in b).

Simple apparatus shall conform to all relevant requirements of this standard but need not be approved certified and need not comply with clause 12. In particular, the following aspects shall always be considered.

simple apparatus shall not achieve safety by the inclusion of voltage and/or current limiting and/or suppression devices;

simple apparatus shall not contain any means of increasing the available voltage or current, for example, circuits for the generation of ancillary power supplies;

where it is necessary that the simple apparatus maintains the integrity of the isolation from 'earth' of the intrinsically-safe circuit, it shall be capable of withstanding the test voltage to earth in accordance with 6.4.12. Its terminals shall conform to 6.3.1;

nonmetallic enclosures and enclosures containing light metals when located in the hazardous (classified) location area shall conform to 7.3 and 8.1 of IEC 60079-0 1998;

when simple apparatus is located in the hazardous (classified) location area, it shall be temperature classified. When used in an intrinsically safe circuit within their normal rating and at a maximum ambient temperature of 40°C, switches, plugs and sockets, and terminals are allocated a T6 temperature classification for Group II. applications and considered as having a maximum surface temperature of 85°C for Group I applications. Other types of simple apparatus shall be temperature classified in accordance with clauses 4 and 6 of this standard.
Where simple apparatus forms part of an apparatus containing other electrical circuits, the whole shall be certified approved.

NOTE — Sensors that utilize catalytic reaction or other electro-chemical mechanisms are not normally simple apparatus. Specialist advice on their application should be sought.

	IEC 60079-11 (1999)
	6.2.5 NEW
	6.2.5 Fusion-sealed components

If components (other than those complying with 6.2.4 and incandescent lamps) have envelopes sealed by fusion, and the envelope or surrounding enclosure can withstand the impact test in 23.4.3.1 of IEC 60079-0 1998 without the seal being broken, the relevant temperature is the maximum surface temperature measured on the envelope.

NOTE — This requirement is not intended to apply to components, such as transistors and resistors, for which the temperature is always measured on the outer surface.

	IEC 60079-11 (1999)
	6.3.3
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where

e is the minimum spark-test apparatus ignition energy in joules, and is for:

Group I apparatus:

525 (J

Group IIA apparatus:
320 (J

Group IIB apparatus:
160 (J

Group IIC apparatus:
40 (J

Ri   Rs   is the minimum output resistance of the power source, in ohms;

Uo  is the maximum open circuit voltage, in volts;

Li  Ls  is the maximum inductance present at the power source terminals, in henries. 
If Li Ls = 0 

then 
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	IEC 60079-11 (1999)
	6.4.8
	The method used for coating the board shall be specified in the certification manufacturer’s documentation. Where the coating is considered adequate to prevent conductive parts, for example soldered joints and component leads, protruding through the coating this shall be stated in the documentation and confirmed by examination.

	IEC 60079-11 (1999)
	6.4.12
	Either the current flowing during the test shall not increase above that which is expected from the design of the circuit and shall not exceed 5 mA r.m.s. at any time, or where the circuit does not satisfy this requirement, the manufacturer’s documentation shall make note of this.apparatus shall be marked with the symbol X.

	IEC 60079-11 (1999)
	6.6
	6.5 Earth (Ground) conductors, connections, and terminals

Where earthing, for example, of enclosures, conductors, metal screens, printed wiring board conductors, segregation contacts of plug-in connectors and diode safety barriers, is required to maintain the type of protection, the cross-sectional area of any conductors, connectors and terminals used for this purpose shall be such that they are rated to carry the maximum possible current to which they could be continuously subjected under the conditions specified in clause 5. Components shall also conform to clause 7.

Where a connector carries carrier’s earthed circuits and the type of protection depends on the earthed circuit, the connector shall comprise at least three independent connecting elements for 'ia' circuits and at least two for 'ib' circuits (see figure 2). These elements shall be connected in parallel. Where the connector can be removed at an angle, one connection shall be present at, or near to, each end of the connector.

Terminals shall be fixed in their mountings without possibility of self-loosening, and shall be constructed so that the conductors cannot slip out from their intended location. Proper contact shall be assured without deterioration of the conductors, even if multi-stranded cores are used in terminals that are intended for direct clamping of the cores. The contact made by a terminal shall not be appreciably impaired by temperature changes in normal service. Terminals that are intended for clamping stranded cores shall include a resilient intermediate part. Terminals for conductors of cross-sections up to 4 mm² shall also be suitable for the effective connection of conductors having a smaller cross-section. Terminals that comply with the requirements of IEC 60079-7 are considered to conform to these requirements.

The following shall not be used:

a) terminals with sharp edges, which could damage the conductors;

b) terminals that may turn, be twisted, or be permanently deformed by normal tightening;

c) insulating materials that transmit contact pressure in terminals; 

d) Soldering lugs, push-in conductors, quick connects, or similar friction-fit connectors. 

	IEC 60079-11 (1999)
	7.3
	Fuses shall have a rated voltage of at least Um (or Ui in intrinsically safe apparatus and circuits) although  and the external creepage distances and clearances  they do not have to shall conform to table 4. General industrial standards for the construction of fuses and fuseholders shall be applied, and their method of mounting shall not reduce the clearances, creepage distances, and separations afforded by the fuse and its holder. 

NOTE— Microfuses conforming to IEC 60127 are acceptable.

A fuse shall be capable of interrupting the maximum prospective current of the circuit in which it is installed. For mains electricity supply systems not exceeding 250 V a.c r.m.s.., the prospective current shall normally be considered to be 1500 A a.c. The breaking capacity of the fuse is determined according to IEC 60127 or an equivalent standard UL-248-1.



	IEC 60079-11 (1999)
	7.4.7
	If the cell or battery requiring current limiting devices to ensure the safety of the battery itself is not intended to be replaced in the hazardous (classified) location area, it either shall be protected in accordance with 7.4.6 or alternatively it may be housed in a compartment capable of being opened or removed only with the aid of a tool with special fasteners, for example those specified by IEC 60079-0. It shall also conform to the following:

c) the apparatus shall have a warning label against changing the battery in the potentially explosive atmosphere, for example 'WARNING: DO NOT REMOVE BATTERY IN A POTENTIALLY EXPLOSIVE ATMOSPHERE'.

	IEC 60079-11 (1999)
	7.6
	Apparatus shall be subject to special investigation when the manufacturer specifies live maintenance that requires access to the internal equipment.

NOTE: Special investigation may include introduction of the spark test apparatus across distances complying with Table 4. Also, see markings , section 12.

	IEC 60079-11 (1999)
	8.1.2
	Fuses, fuseholders, circuit-breakers, and thermal devices shall conform to an appropriate recognized standard. Conformance with the recognized standard shall not be verified by the certification body.

	IEC 60079-11 (1999)
	8.1.4
	The test shall continue for at least 6 h or up to when the non-resetting thermal trip operates. When a self-resetting thermal trip is used, the test period shall be extended to at least 12 h.

	IEC 60079-11 (1999)
	8.7
	b) for printed board tracks:

1. where two tracks of minimum width 1 mm are in parallel; or

2. where a single track is at least 2 mm wide or has a width of 1% of its length, whichever is greater; and

3. where each track is formed from copper cladding having a nominal thickness of not less than 35 (m;
NOTE ( Infallible printed board tracks of material other than copper are permitted but will require special consideration.

	IEC 60079-11 (1999)
	10.11
	Where it is necessary to protect the apparatus from external physical impact in order to prevent the impact energy exceeding these values, details of the requirements shall be specified by marking in accordance with 27.2 i) of IEC 60079-0 1998 or by adding the information to the Control Drawing. as special conditions for safe use and the apparatus shall be marked with the sign X.

	IEC 60079-11 (1999)
	10.15 NEW
	10.15 Lamp Breakage Test

10.15.1 The heated filament of a tungsten-filament lamp shall not ignite a surrounding explosive atmosphere when the glass envelope is broken.

10.15.2 The lamp is to be mounted in a test chamber connected to a power supply adjusted to deliver normal voltage at which the lamp will be operating in the product. Additional consideration is to be given to raising the voltage to the lamp to the maximum fault voltage that can be applied to the lamp.

10.15.3 The test chamber is to be filled with an explosive mixture as specified in Section10.2, or a test gas mixture having the lowest ignition temperature (see Section 10.7), whichever is more easily ignitable, in accordance with applicable fault procedures in Section 5. The lamp envelope is to be broken quickly and completely (not just cracked) while the lamp is immersed in the in the mixture to expose the glowing filament to the explosive mixture. The filament is not to be broken by the breakage of the envelope. Six samples are to be tested.

Note – If the glass envelope cannot be broken inside the test chamber without also breaking the filament, such as very small lamp, the glass envelope may be broken outside the test chamber and the lamp with the broken or removed glass envelope placed in the test chamber for the tests.

	IEC 60079-11 (1999)
	11.2
	The test voltage shall be applied for a period of at least 60 s. Alternatively the voltage tests specified in Table 9 may be conducted at 1.2 times the test voltage, but with a duration of at least 1 s.

	IEC 60079-11 (1999)
	12.1
	Intrinsically safe apparatus and associated apparatus shall carry at least the minimum marking specified in IEC 60079-0 1998 and a reference to the Control Drawing. The marking of the serial number may be achieved by using a date or batch number code, which is sufficient to ensure traceability for quality-control purposes.

NOTE — The serial number marking may be separate from the other marking.

For associated apparatus the symbol AEx ia or AEx ib (or ia or ib if AEx is already marked) shall be enclosed in square brackets.

All relevant parameters should be marked, for example Um, Li, Ci, Lo, Co, wherever practicable.

NOTE — Standard symbols for marking and documentation are given in clause 3.

Practical considerations may restrict or preclude the use of italic characters or of subscripts, and a simplified presentation may be used, for example, U0 rather than U0. For voltage marking, the letter V may replace U.

Where the manufacturer does not specify live maintenance procedures, the word "WARNING" and the following:


"To prevent ignition of explosive atmospheres, disconnect power before servicing"

Where the manufacturer specifies and provides live maintenance procedures, the word "WARNING" and the following:

"To prevent ignition of explosive atmospheres, read understand and adhere to the manufacturer's live maintenance procedures."

Alternatively the above warnings may be in the manufacturers instruction manual or on the Control Drawing.
Where cautionary markings are required on the apparatus the text as described, following the word “CAUTION” or “WARNING” may be replaced by technically equivalent text.

In addition to the marking requirements of 27.6 of IEC 60079-0 1998 for small electrical apparatus, the control drawing shall be marked on the apparatus or on the smallest unit packaging.


	IEC 60079-11 (1999)
	12.3
	12.1 Control drawings

A control drawing shall be provided for all intrinsically safe apparatus or associated apparatus that requires connection to other circuits or apparatus. An intrinsically safe system could consist of apparatus investigated as a system or apparatus investigated under the entity concept. If the intrinsically safe and associated apparatus are investigated as a system, the control drawing shall provide information for proper connection and installation. If the intrinsically safe or associated apparatus is investigated under the entity concept, the control drawing shall include applicable electrical parameters to permit selection of apparatus for interconnection.

The control drawing shall contain notes to explain the following if applicable:

a) The polarity requirements for associated apparatus.

b) That associated apparatus must not be connected in parallel unless this is permitted by the associated apparatus approval.

c) How to calculate the allowed capacitance and inductance values for the field wiring used in the intrinsically safe circuit.

d) The hazardous (classified) locations in which the apparatus may be located.

e) Permissible connections to simple apparatus.

The control drawing for the apparatus investigated under the entity evaluation concept shall provide the following information: Either the ISA Marking, the IEC marking, or both, as shown in Table 12.3, may be used to designate circuit parameters on the apparatus and in the installation documents and control drawing.

Table 12.3 is added material


	       IEC Standard IEC 60079-11: 3rd Edition 1991

Electrical apparatus for explosive gas atmospheres -

Part 11: Intrinsic safety ”i”

	Country
	Group 

differences
	National 

differences
	National 

Standards

	AU Australia
	
	NO
	

	BR Brazil
	
	N/R
	

	CA Canada
	
	N/R Refer to IEC 60079-11:1999-02 (Fourth Edition)

	CH Switzerland
	YES
	
	EN 50020 1994

	CN China
	
	N/R Refer to GB 3836.4 2nd Edition

	CZ Czech Republic
	YES
	
	EN 50020 1994

	DE Germany
	YES
	
	EN 50020 1994

	DK Denmark
	YES
	
	EN 50020 1994

	FI Finland
	YES
	
	EN 50020 1994

	FR France
	YES
	
	EN 50020 1994

	GB United Kingdom
	YES
	
	EN 50020 1994

	HR Croatia
	N/A
	
	

	HU Hungary
	YES
	
	EN 50020 1994

	IN India
	
	N/R
	

	IT Italy
	YES
	
	EN 50020 1994

	JP Japan*
	
	TBA
	

	KR Republic of Korea
	
	YES
	Labor Ministry Notice1998 65

	MY Malaysia
	
	N/R
	NO NATIONAL STANDARD

	NL The Netherlands
	YES
	
	EN 50020 1994

	NO Norway
	YES
	
	EN 50020 1994

	NZ New Zealand
	
	NO
	

	PL Poland
	N/A
	
	

	RO Romania
	YES
	
	EN 50020 1994

	RU Russia
	
	N/R
	

	SE Sweden
	YES
	
	EN 50020 1994

	SG Singapore
	
	N/R
	

	SI Slovenia

	YES
	
	EN 50020 1994

	TR Turkey*
	
	TBA
	

	US United States
	
	N/R Refer to IEC 60079-11:1999-02 (4th Edition)

	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 60079-11 3rd Edition 1991 Without National Differences

	AU   Australia

	NZ   New Zealand

	ZA   South Africa


Countries that have declared adoption of IEC 60079-11 3rd Edition 1991 With National/Group Differences- 
Differences follow.
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 
IEC Clause or Annex

Number Details of Differences

	
	[ ] References in square bracket refer to clauses and figures in EN

     References without square brackets refer to IEC 79-11

	
	

	6.1.3.1

Table 1
	[Table 1] - Temperature classification of copper wiring

¦ Diameter
¦ Cross-sectional area 
¦ Maximum permissible current          

¦ (see note 4)
¦(see note 4)
¦ for temperature                                  

¦ 
¦
¦ classification                                      

+-------------------+--------------------------------+---------------------------------------------

¦
¦
¦  T1-T4 &
¦   T5   
¦   T6    
¦

¦
¦
¦ Group I
¦
¦
¦

+-------------------+--------------------------------+-----------------+---------------+----------
.. mm 
¦ mm² 
¦     A 
¦    A   
|   A  
¦

¦
¦
¦
¦
¦
¦

¦ 0,035
¦ 0,000962 
¦  0,53 
¦  0,48 
¦  0,43 
 ¦

¦ 0,05 
¦ 0,00196 
¦  1,04 
¦  0,93 
¦  0,84 
¦

¦ 0,1
¦ 0,00785 
¦  2,1 
¦  1,9 
¦  1,7 
¦

¦ 0,2 
¦ 0,0314 
¦  3,7 
¦  3,3 
¦  3,0 
¦

¦ 0,35
¦ 0,0962 
¦  6,4 
¦  5,6
¦  5,0
¦

¦ 0,5 
¦ 0,196
¦  7,7 
¦  6,9
¦  6,7 
¦

+---------------------------------------------------------------------------------------------------

¦ NOTE 1:  The value given for maximum permissible current is the    

¦          r.m.s. a.c. or d.c. value.                                

¦ NOTE 2:  For stranded conductors the cross-sectional area is taken 

¦          as the total area of all strands of the conductor.        

¦ NOTE 3:  The table also applies to flexible flat conductors, such  

¦          as in ribbon cable, but not to printed circuit conductors 

¦          for which see 6.1.3.1 [6.2.2.]                                      

¦ NOTE 4:  Diameter and cross sectional area are the nominal         

¦          dimensions specified by the wire manufacturer.            

¦ NOTE 5:  Where Pi does not exceed 1,3 W the wiring can be awarded  

¦          a temperature classification of T4 and is acceptable for  

¦          Group I.                                                  

The maximum current in insulated wiring shall not exceed the rating specified by the manufacturer of the wire.



	6.1.3.2
	Add the following requirements:

[6.2.3]

Printed circuit wiring
On printed circuit boards of at least 0,5 mm thickness, having a conducting track of at least 35 µm thickness on one or both sides, a temperature classification T4 or Group I shall be given to the printed tracks if they have a minimum width of 0,3 mm and the continuous current in the tracks does not exceed 0,518 A. Similarly for minimum track widths of 0,5 mm, 1,0 mm and 2,0 mm, T4 shall be given for corresponding maximum currents of 0,814 A, 1,388 A and 2,222 A respectively. Track lengths of 10 mm or less shall be disregarded for temperature classification purposes.

For other applications, the temperature classification of copper wiring of printed boards shall be determined from table 2.

Manufacturing tolerances shall not reduce the values stated in this clause by more than 10% or 1mm whichever is the smaller.

Where Pi does not exceed 1,3 W, the printed wiring shall be given a temperature classification of T4 or Group I.

	6.1.3.3
	Replace by:

[6.2.4]
Small components
Small components e.g. transistors or resistors whose temperature exceeds that permitted for the temperature classification shall be acceptable providing that they conform to one of the following:

a)
When tested in accordance with [10.7], small components shall not cause ignition of the flammable mixture and any deformation or deterioration by the higher temperature shall not impair this type of protection.

b)
For T4 and Group I classification small components shall conform to table 3.

c)
For T5 classification, the surface temperature of components with a surface area smaller than 10 cm3 (excluding lead wires) shall not exceed 150 ¦C.

+--------------------------------------------------------------------+

¦ Table 3 - Assessment for T4 classification according to component


¦ size and ambient temperature 



+----------------------------------------------------------------------------------------------------

¦ Total surface area excluding 
¦ Requirement for T4 and Group I 


¦ lead wires 
¦ classification 


+----------------------------------------------------+-----------------------------------------------

       < 20mm² 
¦ Surface temperature < 275°C 


+----------------------------------------------------+----------------------------------------------

¦       ( 20mm²  
¦ Power dissipation < 1,3W* 


+----------------------------------------------------+-----------------------------------------------

¦       ( 20mm²    < 10cm² 
¦ Surface temperature < 200°C 


+--------------------------------------------------------------------¦

¦ *Reduced to 1,2W with 60°C ambient temperature or 1,0W with 80°C                   

¦  ambient temperature                                                                                                  

+--------------------------------------------------------                                         ------------+

For potentiometers the surface to be considered shall be that of the resistance element and not the external surface of the component. The mounting arrangement and heatsinking and cooling effect of the overall potentiometer construction shall be taken into consideration during the test. Temperature shall be measured on the track with that current which flows under conditions of 'ib' or 'ia' as appropriate. If this results in a resistance value of less than 10 % of the track resistance value the measurement shall be carried out at 10 % of the track resistance value.

	6.1.3.4
	not applicable

	6.3.1
	Add the note:

Terminals for connection of external circuits to intrinsically safe apparatus and associated apparatus should be so arranged that components will not be damaged when making the connections

Add the requirement:

The clearances between bare conducting parts of terminals of separate intrinsically safe circuits shall be equal to or exceed the values given in table 4. In addition, the clearances between terminals shall be such that the clearances between the bare conducting parts of connected external conductors are at least 6 mm when measured in accordance with [figure 1]. Any possible movement of metallic parts which are not rigidly fixed shall be taken into account.

The minimum clearance between the bare conducting parts of external conductors connected to terminals and earthed metal or other conducting parts shall be 3 mm unless the possible interconnection has been taken into account in the safety analysis.



	6.3.2
	Add the following requirements:

Plugs and sockets used for connection of external intrinsically safe circuits shall be separate from and non-interchangeable with those for non-intrinsically safe circuits.

Where a plug or a socket is not prefabricated with its wires, the connecting facilities shall conform to [6.3.1.] If however the connections require the use of a special tool, e.g. by crimping, such that there is no possibility of a strand of wire becoming free then the connection facilities need only conform to table 4.  

	6.4.1

Table 4
	Change Table 4 as follows:

Minimum CTI = 100

Changed order of lines

[1] Voltage

[2] Clearance

[3] Separation distances through casting compound

[4] Separation distances through solid insulation

[5] Creepage distance in air

[6] Creepage distance under coating

[7] CTI


	Separation distances shall be measured or assessed taking account of any possible movement of the conductors or conductive parts. Manufacturing tolerances shall not reduce the distances by more than 10 % or 1 mm whichever is the smaller.

If the separation conforms to table 4, it shall be considered as not subject to failure to a lower insulation resistance.

Smaller separation distances, which exceed one-third of the values specified in table 4, shall be considered as subject to countable short-circuit faults.

If separation distances are less than one-third of the values specified in table 4, they shall be considered as subject to non-countable short-circuit faults if this impairs intrinsic safety.

Separation requirements shall not apply where earthed metal e.g. printed wiring or a partition, separates an intrinsically safe circuit from other circuits, provided that breakdown to earth does not adversely affect the type of protection and that the earthed conductive part can carry the maximum current that would flow under fault conditions.

NOTE 1:
For example the type of protection does depend on the separation to 



earthed or isolated metallic parts if a current limiting resistor can be 



by-passed by short circuits between the circuit and the earthed or 



isolated metallic part.

An earthed metal partition shall have strength and rigidity so that it is unlikely to be damaged and shall be of sufficient thickness and of sufficient current- carrying capacity to prevent burn-through or loss of earth under fault conditions. A partition either shall be at least 0,45 mm thick and attached to a rigid, earthed metal portion of the device or shall conform to [10.10.2] if of lesser thickness.

Where a non-metallic insulating partition having an appropriate CTI is placed between the conductive parts the clearances, creepage distances and other separation distances either shall be measured around the partition provided that the partition has a thickness of at least 0,9 mm or shall conform to [10.10.2] if of lesser thickness.

NOTE 2:
Methods of assessment are given annex C.

[6.4.2]

Voltage between conductive parts
The voltage which is taken into account when using table 4 shall be the voltage between any two conductive parts for which the separation has an effect on this type of protection of the circuit under consideration, that is for example (see figure 3) the voltage between an intrinsically safe circuit and:

-
part of the same circuit which is not intrinsically safe; or

-
non-intrinsically safe circuits; or

-
other intrinsically safe circuits.

The value of voltage to be considered shall be either of the following as applicable:

a)
For separate circuits: the highest numerical sum of the peak voltages derived from:

the rated voltages of the circuits; or

the maximum voltages specified by the manufacturer which may safely be supplied to the circuits; or

any voltages generated within the same apparatus.


Where one of the voltages is less than 20 % of the other, it shall be ignored. Mains supply voltages shall be taken without the addition of standard mains tolerances. For such sinusoidal voltages, peak voltage shall be considered to be:



(2 x r.m.s. value of the nominal voltage.

b)
Between parts of a circuit: the maximum peak value of the voltage that can occur in either part of that circuit. This may be the sum of the voltages of different sources connected to that circuit. One of the voltages may be ignored if it is less than 20% of the other.

In all cases, voltages which arise during the fault conditions of clause 5 shall, where applicable be used to derive the maximum.

Any external voltage shall be assumed to have the value Um or Ui declared for the connection facilities through which it enters. Transient voltages such as might exist before a protective device, e.g. a fuse, opens the circuit shall not be considered when evaluating the creepage distance, but shall be considered when evaluating clearances.

[6.4.3]

Clearance
In measuring or assessing clearances between conductive parts, insulating partitions of less than 0,9 mm thickness, or which do not conform to [10.10.2], shall be ignored. Other insulating parts shall conform to [line 4] of table 4.

For voltages higher than 1575 V peak, an interposing insulating partition or earthed metal partition shall be used. In either case the partition shall conform to [6.4].

[6.4.4]

Separation distances through and requirements of casting compound
The casting compound shall conform to the following:

a)
it shall have a temperature rating, specified by the manufacturer of the casting compound or apparatus, which is at least equal to the maximum temperature achieved by any component under encapsulated conditions. 


Alternatively higher temperatures than the rated casting compound temperature shall be accepted provided that they do not cause any damage to the casting compound that would adversely affect this type of protection.

b)
have at its free surface a CTI value of at least that specified in table 4 if any bare conductive parts protrude from the casting compound.


Only hard material, e.g. epoxy resin shall have its free surface exposed and unprotected, thus forming part of the enclosure (see [figure D1]). It shall conform to [10.10.1]. 

c)
be adherent to all conductive parts, components and substrates except when they are totally enclosed by the casting compound.

d)
be specified by its generic name and type designation given by the manufacturer of the casting compound.

For intrinsically safe apparatus all circuits connected to the encapsulated conductive parts and/or components and/or bare parts protruding from the casting compound shall be intrinsically safe. Fault conditions within the casting compound shall be assessed but the possibility of spark ignition shall not be considered.

NOTE:

If circuits connected to the encapsulated conductive parts and/or 



components and/or bare parts protruding the casting compound are not 



intrinsically safe, they shall be protected by some other appropriate 



technique, listed in EN 50014.

The minimum separation distance between encapsulated conductive parts and components, and the free surface of the casting compound, shall be at least half the values shown in [line 3] „Separation Distances through Casting Compound“ of table 4 with a minimum separation distance of 1mm. When the casting compound is in direct contact with an enclosure of insulating material conforming to [line 4] of table 4 no other separation is required (see figure [D1]).

The insulation of the encapsulated circuit shall conform to [6.4.11].

The failure of a component which is encapsulated or hermetically sealed e.g. a semiconductor which is used in accordance with [7.1] and in which internal clearances and distances through encapsulant are not defined is to be considered as a single countable fault.

Further requirements are given in [annex D].

[6.4.5]

Separation distances through solid insulation
Solid insulation is insulation which is extruded or moulded but not poured. It shall have an electrical strength which conforms to [6.4.12] when the separation distance is in accordance with table 4.

NOTE 1:
If the insulator is fabricated from two or more pieces of electrical insulating material which are solidly bonded together, then the composite may be considered as solid.

NOTE 2:
For the purposes of this standard, solid insulation is considered to be prefabricated, e.g. sheet or sleeving or elastomeric insulation on wiring.

NOTE 3:
Varnish and similar coatings are not considered to be solid insulation.

[6.4.6]

Composite separations

Where separations are composite e.g. through a combination of air and insulation, the total separation shall be calculated on the basis of referring all separations to one line of table 4.

For example at 60 V:

Clearance [line 2] = 6 x separation through solid insulation [line 4]

Clearance [line 2] = 3 x separation through casting compound [line 3]

Equivalent clearance = actual clearance + (3 x any additional separation through encapsulant) + (6 x any additional separation through solid insulation).

To be infallible the above result shall be not less than the clearance value specified in table 4.

Any clearance or separation which is below one third of the relevant value specified in table 4 shall be ignored for the purpose of calculation.

[6.4.7]

Creepage distance in air
For the creepage distance in air specified in [line 5] of table 4, the insulating material shall conform to [line 7] of table 4 which specifies the minimum comparative tracking index (CTI) measured in accordance with IEC  112. The method of measuring or assessing these distances shall be in accordance with figure 4.

Where a joint is cemented then the cement shall have insulation properties, equivalent to those of the adjacent material.

Where the creepage distance is made up from the addition of shorter distances, e.g. where a conductive part is interposed, distances of less than one third the relevant value in line 5 of table 4 shall not be taken into account. For voltages higher than 1575V peak, an interposing insulating partition or earthed metallic partition shall be used. In either case the partition shall conform to [6.4.1].

[6.4.8]

Creepage distance under coating
A conformal coating shall seal the conductors in question against ingress of moisture and shall give an effective lasting unbroken seal. It shall adhere to the conductive parts and to the insulating material. If the coating is applied by spraying, two separate coats shall be applied. Other methods of application require only one coat, for example: dip coating, brushing, vacuum impregnating. A solder mask shall be considered as one of the two coatings, provided it is not damaged during soldering.

Where bare conductors emerge from the coating the comparative tracking index (CTI) in [line 7] of table 4 shall apply to both insulation and coating.

NOTE:
The concept of creepage distances under coating was developed for flat 


surfaces e.g. non-flexible printed circuit boards. Radical departures from 


this format require special consideration.

[6.4.9]

Requirements for assembled printed circuit boards
Where creepage and clearance distances affect the intrinsic safety of the apparatus the printed circuit shall conform to the following (see [figure 5]).

a)
When a printed circuit is covered by a conformal coating according to [6.4.8] the requirements of [6.4.3] and [6.4.7] shall apply only to any conductive parts which lie outside the coating, including, for example:


-
tracks which emerge from the coating;


-
the free surface of a printed circuit which is coated on one side only;


-
bare parts of components able to protrude through the coating.

b)
The requirements of [6.4.8] shall apply to circuits or parts of circuits and their fixed components when the coating covers the connecting pins, solder joints and the conductive parts of any components.

[6.4.10]
Separation by earth screens
Where separation between circuits or parts of circuits is provided by a metallic screen, the screen, as well as any connection to it, shall be capable of carrying the maximum possible current to which it could be continuously subjected in accordance with clause 5. 

Where the connection is made through a connector, the connector shall be constructed in accordance with [6.6]


	

	6.4.2
	Replace by:

[7.2]

Connectors for internal connections, plug-in cards and components
These connectors shall be designed in such a manner that an incorrect connection or interchangeability with other connectors in the same electrical apparatus is not possible unless it does not result in an unsafe condition or the connectors are identified in such a manner that incorrect connection is obvious.

Where this type of protection depends on a connection, the failure to a high resistance or open circuit of a connection shall be a countable fault in accordance with clause 5. 

If a connector carries earthed circuits and this type of protection depends on the earth connection, then the connector shall be constructed in accordance with [6.6].

	6.4.3
	not applicable

	6.4.4
	Replace by:

[6.4.13]
Relays
Where the coil of a relay is connected to an intrinsically safe circuit the contacts in normal operation shall not exceed their manufacturers rating and shall not switch more than 5 A r.m.s. or 250 V r.m.s. or 100 VA. When the values switched by the contacts do not exceed 10A or 500VA, the values for creepage distance and clearance from table 4 for the relevant voltage shall be doubled.

For higher values, intrinsically safe circuits and non-intrinsically safe circuits shall be connected to the same relay only if they are separated by an earthed metal barrier or an insulating barrier conforming to [6.4.1]. The dimensions of such an insulating barrier shall take into account the ionisation arising from operation of the relay which would generally require creepage distances and clearances greater than those given in table 4. 

Where a relay has contacts in intrinsically safe circuits and other contacts in non- intrinsically safe circuits the intrinsically safe and non-intrinsically safe contacts shall be separated by an insulating or earthed metal barrier conforming to [6.4.1] in addition to table 4. The relay shall be designed such that broken or damaged contact arrangements cannot become dislodged and impair the integrity of the separation between intrinsically safe and non-intrinsically safe circuits.

	6.5.1
	Replace by relevant clauses listed under 6.4.1 above.

	6.5.2, 
6.5.3
	Replace by:

[6.7]

Encapsulation used for exclusion of potentially explosive atmosphere
Where casting compound is used to exclude a potentially explosive atmosphere from components and intrinsically safe circuits, e.g. fuses, piezo-electric devices with their suppression components and energy storage devices with their suppression components, it shall conform to [6.4.4].

In addition, where casting compound is used to reduce the ignition capability of hot components e.g. diodes and resistors, the volume and thickness of the casting compound shall reduce the maximum surface temperature of the casting compound to the desired value.

	6.5.4
	

	6.6
	Replace by:
[6.4.12]
Electric strength tests
The insulation between an intrinsically safe circuit and the frame of the electrical apparatus or parts which may be earthed shall normally be capable of withstanding an r.m.s., a.c. test voltage of twice the voltage of the intrinsically safe circuit or 500 V whichever is the greater.

Either the current flowing during the test shall not increase above that which is expected from the design of the circuit and shall not exceed 5mA r.m.s. at any time, or where the circuit does not satisfy this requirement the apparatus shall be marked with the symbol X.

The insulation between an intrinsically safe circuit and a non-intrinsically safe circuit shall be capable of withstanding an r.m.s. a.c. test voltage of 2U + 1000V with a minimum of 1500V r.m.s. where U is the sum of the r.m.s. values of the voltages of the intrinsically safe circuit and the non-intrinsically safe circuit.

Where breakdown between separate intrinsically safe circuits could produce an unsafe condition, the insulation between these circuits shall be capable of withstanding an r.m.s. test voltage of 2U with a minimum of 500V, where U is the sum of the r.m.s. values of the voltages of the circuits under consideration.

The test method used in the above tests shall be in accordance with [10.6].



	6.7
	Replace by:


[6.4.11]
Internal wiring
Insulation, except for varnish and similar coatings, covering the conductors of internal wiring shall be considered as solid insulation (see [6.4.5]).

The separation of conductors shall be determined by adding together the radial thicknesses of extruded insulation on wires that are lying side by side either as separate wires or in a cable form or in a cable.

The distance between the conductors of any core of an intrinsically safe circuit and that of any core of a non-intrinsically safe circuit shall be in accordance with  [line 4] of table 4 taking account of the requirements of [6.4.6] except when one of the following apply:

the cores of either the intrinsically safe or the non-intrinsically safe circuit are enclosed in an earthed screen;

or, in category 'ib' electrical apparatus, the insulation of the intrinsically safe cores is capable of withstanding an r.m.s. a.c. test voltage of 2000V.

NOTE:
One method of achieving insulation capable of withstanding this test voltage is to add an insulating sleeve over the core.

	6.7
	Add the following requirement:

[6.5]

Protection against polarity reversal
Protection shall be provided within intrinsically safe apparatus to prevent invalidation of this type of protection as a result of reversal of the polarity of supplies to that apparatus or at connections between cells of a battery where this could occur. For this purpose a single diode shall be acceptable.

	6.8
	Replace by:

[6.6]

Earth conductors, connections and terminals
Where earthing e.g. of enclosures, conductors, metal screens, printed wiring board conductors, segregation contacts of plug-in connectors and diode safety barriers is required to maintain this type of protection, the cross-sectional area of any conductors, connectors and terminals used for this purpose shall be such that they are rated to carry the maximum possible current to which they could be continuously subjected under the conditions specified in clause 5. Components shall also conform to [clause 7].

Where a connector carries earthed circuits and this type of protection depends on the earthed circuit, the connector shall comprise at least three independent connecting elements for 'ia' circuits and at least two for 'ib' circuits (see [figure 2]). These elements shall be connected in parallel. Where the connector can be removed at an angle one connection shall be present at, or near to, each end of the connector.

Terminals shall be fixed in their mountings without possibility of self-loosening; and shall be constructed so that the conductors cannot slip out from their intended location. Proper contact shall be assured without deterioration of the conductors, even if multi-stranded cores are used in terminals which are intended for direct clamping of the cores. The contact made by a terminal shall not be appreciably impaired by temperature changes in normal service. Terminals which are intended for clamping stranded cores shall include a resilient intermediate part.  Terminals for conductors of cross sections up to 4 mm2 shall also be suitable for the effective connection of conductors having a smaller cross section. Terminals which comply with the requirements of EN50019 are considered to conform to these requirements.


The following shall not be used:

a)
terminals with sharp edges which could damage the conductors;

b)
terminals which may turn, be twisted or permanently deformed by normal
tightening;

c) insulating materials which transmit contact pressure in terminals.



	6.9.1
	Replace by:

[6.3.3]

Determination of maximum external inductance to resistance ratio (Lo/Ro) for resistance limited power source
The maximum external inductance to resistance ratio (Lo/Ro) which may be connected to a resistance limited power sources shall be calculated using the following formula. This formula takes account of a 1,5 factor of safety on current and shall not be used where Ci for the output terminals of the power source exceeds 1 % of Co.

Lo/Ro = ( 8eRi + (64e2Ri2 - 72Uo2 e Li)1/2 ) / 4,5 (Uo2) 
(H/()

where

e is the minimum spark-test apparatus ignition energy in joules and is for:

  Group I apparatus
:
525 µJ

  Group IIA apparatus
:
320 µJ

  Group IIB apparatus
:
160 µJ

  Group IIC apparatus
:
 40 µJ

Ri
is the minimum output resistance of the power source in ohms;

Uo
is the maximum open circuit voltage in volts;

Li
is the maximum inductance present at the power source terminals in henries.

If Li = O 
then

Lo/Ro = 32  e Ri 

(H/()





         9   Uo2
Where a safety factor of 1 is required, this value for Lo/Ro shall be multiplied by 2,25.

NOTE 1:
The normal application of the Lo/Ro ratio is for distributed parameters, 



e.g. cables. Its use for lumped values of inductance and resistance 



requires special consideration.

NOTE 2:
The calculation of Lo/Ro for power sources with non-linear output 



characteristics requires special consideration.

[6.3.4]

Permanently connected cables
Apparatus constructed with a permanently connected cable shall be tested in accordance with [10.13].

	6.9.2
	Replace by EN 50039

	6.10
	Replace by:

[10.11]

Tests for apparatus containing piezoelectric devices
Measure both the capacitance of the device and also the voltage appearing across it when any part of the apparatus which is accessible in service is impact tested in accordance with the 'high' column of table 4 in EN 50014:1992 carried out at 20 + 10 °C using the test apparatus in annex D of EN 50014:1992. For the value of voltage, 
the higher figure of two tests on the same sample shall be used.

When the apparatus containing the piezoelectric device includes a guard to prevent a direct physical impact, the impact-test shall be carried out on the guard with both it and the apparatus mounted as intended by the manufacturer.

The maximum energy stored by the capacitance of the crystal at the maximum measured voltage shall not exceed the following;


for Group I apparatus:
1500 µJ


for Group IIA apparatus:
 950 µJ


for Group IIB apparatus:
 250 µJ


for Group IIC apparatus:
  50 µJ

Where the electrical output of the piezoelectric device is limited by protective components (including guards) these components shall not be damaged by the impact in such a way as to allow this type of protection to be invalidated.

Where it is necessary to protect the apparatus from external physical impact in order to prevent the impact energy exceeding these values details of the requirements shall be specified as special conditions for safe use and the apparatus shall be marked with the sign X.

	7.1
	Replace by:

[7.1]

Ratings
In both normal operation and after application of the fault conditions given in clause 5 any remaining components on which this type of protection depends, except such devices as transformers, fuses, thermal trips, relays and switches shall not operate at more than two thirds of their maximum current, voltage and power related to the rating of the device, the mounting conditions and the temperature range specified. These maximum rated values shall be the normal commercial ratings specified by the manufacturer of the component.

Detailed testing or analysis of components and assemblies of components to determine the parameters e.g. voltage and current to which the safety factors are applied shall not be performed, since the factors of safety of 5.1 and 5.2 obviate the need for detailed testing or analysis. For example a zener diode stated by its manufacturer to be 10 V + 10% at 40 ¦C shall be taken to be 11V maximum without the need to take into account effects such as voltage elevation due to rise in temperature.

Account shall also be taken of the effects of the mounting conditions and ambient temperature range specified by the manufacturer of the apparatus and by [5.2 of EN 50014:1992]. For example in the case of a semiconductor the power dissipation shall not exceed two thirds of that which will cause the maximum junction temperature to be reached under the particular mounting conditions.

	7.2
	[7.3]

Fuses
Where fuses are used to protect other components, 1,7In shall be assumed to flow continuously. The fuse time-current characteristics shall ensure that the transient ratings of protected components are not exceeded.  Where the fuse time-current characteristic is not available from the manufacturer's data, a type test shall be carried out in accordance with [10.12] on at least ten samples. This test shows the capability of the sample to withstand 1,5 times any transient which can occur when Um is applied through a fuse.

Fuses located in the hazardous area shall be protected in accordance with [6.7].

Where fuses are encapsulated the casting compound shall not enter the fuse interior. This requirement shall be satisfied by testing samples or by a declaration from the fuse manufacturer confirming acceptability of the fuse for encapsulation. Alternatively the fuse shall be sealed prior to encapsulation.

Fuses used to protect components shall be replaceable only by opening the apparatus enclosure. The type designation and In, or the characteristics important to intrinsic safety shall be marked adjacent to the fuses.

Fuses shall have a rated voltage of at least Um (or Ui in intrinsically safe apparatus and circuits) although they do not have to conform to table 4. General industrial standards for the construction of fuses and fuseholders shall be applied and their method of mounting shall not reduce the clearances, creepage distances and separations afforded by the fuse and its holder.

NOTE 1:
Microfuses conforming to IEC127 are acceptable.

A fuse shall be capable of interrupting the maximum prospective current of the circuit in which it is installed. For mains electricity supply systems not exceeding 250 V a.c. the prospective current shall normally be considered to be 1500 A a.c. The breaking capacity of the fuse is determined according to IEC 127 or an equivalent standard. 

NOTE 2:
Higher prospective currents may be present in some installations e.g. 



at higher voltages.

If a current limiting device is necessary to limit the prospective current to a value not greater than the rated breaking capacity of the fuse, this device shall be infallible in accordance with [clause 7 and the rated values shall be at least:


current rating: 1,5 x 1,7 x In

voltage rating: Um or Ui
            power rating: 1,5 x (1,7 x In)2 x resistance of limiting device

	7.3
	see 6.4.2 above


	b)
For Group II electrical apparatus a degree of protection by enclosure of at least IP 20 for the charging circuit and a label warning against charging in the potentially explosive atmosphere shall be provided.

[7.4.9]

Battery containment
Spark ignition capability and surface temperature of cells and batteries shall be tested or assessed in accordance with [10.9.3]. If the cell or battery satisfies one of the following requirements these properties shall be determined by the use of external terminals and surfaces:

a)
They shall be sealed (gas-tight) cells or batteries

b)
They shall be sealed (valve-regulated) cells or batteries

c)
They shall be cells or batteries which are intended to be sealed in a similar manner to items a) and b) apart from a pressure relief device. Such cells or batteries shall not require addition of electrolyte during their life and shall have a sealed metallic or plastic enclosure conforming to one or more of the following:


1)
Without seams or joints e.g. solid-drawn, spun or moulded, joined by fusion, eutectic methods, welding or adhesives sealed with elastomeric or plastics sealing devices retained by the structure of the enclosure and held permanently in compression e.g. washers and 'O' rings.


2)
Swaged, crimped, shrunk on or folded construction of parts of the enclosure which do not conform with the above or parts using materials which are permeable to gas e.g. paper based materials shall not be considered to be sealed .


3)
Seals around terminals shall be either constructed as above or be poured seals of thermosetting or thermoplastic compound.

d)
Encapsulated in a casting compound specified by the manufacturer of the casting compound as being suitable for use with the electrolyte concerned and conforming to [6.7].

A declaration of conformance to a) or b) shall be obtained from the manufacturer of the cell or battery and this shall not be checked by the testing station. Conformance to c) or d) shall be determined by physical examination of the cell or battery and where necessary its constructional drawings.
	



	 d)
Semiconductor devices shall be considered to fail to short circuit or to open circuit and to the condition to which they can be driven by failure of other components. For surface temperature classification failure of any semiconductor device to a condition where it dissipates maximum power shall be considered. Integrated circuits can fail so that any combination of short and open circuits can exist between their external connections. Although any combination can be assumed, once that fault has been applied it cannot be changed e.g. by application of a second fault. Under this fault situation any capacitance and inductance connected to the device may be considered in their most onerous connection as a result of the applied fault.

e)
Connections shall be considered to fail to open circuit, and if free to move, may connect to any part of the circuit within the range of movement. The initial break is one countable fault and the reconnection is a second countable fault (but see [8.7]).

f)
Clearances, creepage and separation distances shall be considered in accordance with [6.4].

g)
Failure of capacitors to open circuit, short circuit and any value less than the maximum specified value shall be considered (but see [8.5]).

h)
Failure of inductors to open circuit and any value between nominal resistance and short circuit but only to inductance to resistance ratios lower than that derived from the inductor specification.

i)
Open circuit failure of any wire or printed circuit track, including its connections, shall be considered as a single countable fault. 

Insertion of the spark test apparatus to effect an interruption, short circuit or earth fault shall not be considered as a countable fault but as a test in normal operation. Infallible connections and separations in accordance with [clause 8] shall not be considered as producing a fault and the spark test apparatus shall not be inserted in series with such connections or across such separations.

However, where infallible connections and separations are not encapsulated or covered by a coating in accordance with clause 6 or do not maintain an enclosure integrity of at least IP20 when exposing connection facilities the spark test apparatus shall be inserted in series with such connections or across such separations.
	


	The input current shall be adjusted to 1.7In or to the maximum continuous current which the circuit breaker will carry without operating. During the test this current shall be maintained within + 10% of this value. The current shall be adjusted by varying the input voltage up to the rated input voltage of the transformer. Where this limit is reached the test shall proceed using the rated input voltage.

The test shall continue for at least 6 hours or up to when the non resetting thermal trip operators. When a self-resetting thermal trip is used the test period shall be extended to at least 12 hours.

For type 1 and type 2a transformers the transformer winding temperature shall not exceed the permissible value for the class of insulation given in IEC85. The winding temperature shall be measured in accordance with [10.5].

For type 2b transformers where insulation from earth of the windings used in the intrinsically safe circuit is required then the requirement shall be as above. However if insulation from earth is not required then the transformer shall be accepted providing that it does not burst into flames.

[8.1.5]

Routine test of mains transformers
Each  mains transformer shall be tested in accordance with [11.2]. 
	

	8.2
	Replace by:

[8.2]

Transformers other than mains transformers
The infallibility and failure modes of these transformers shall conform to [8.1].

NOTE:
These  transformers  can be coupling transformers such as those  used  in  signal circuits or transformers for other purposes, e.g. those used for  inverter supply units.

The  construction  and  testing  of these transformers  shall  conform to [8.1] except that they shall be tested at their maximum load. Where it is not practicable to operate the transformer under alternating current conditions each winding shall be subjected to a direct current of 1.7 In in the type test [8.1.4]. However, the routine test in accordance with [11.2] shall use a reduced voltage between the input and output windings of 2Un + 1000V r.m.s. or 1500V whichever is the greater.

When such transformers are connected to non-intrinsically safe circuits derived from mains voltages then either protective measures in accordance with [8.1.1] or a fuse and zener diode shall be included at the supply connection in accordance with [8.8] so that unspecified power shall not impair the infallibility of the transformer creepage distances and clearances. The rated input voltage of [8.1.4] shall be that of the zener diode.

	8.4
	Replace by:

[8.4]

Current limiting resistors
Current limiting resistors shall be one of the following types:

a)
film type

b)
wire wound type with protection to prevent unwinding of the wire in the event


of breakage

c)
printed resistors as used in hybrid and similar circuits covered by a coating 


conforming to [6.4.8] or encapsulated in accordance with [6.4.4].

An infallible current limiting resistor shall be considered  as failing only to an open circuit  condition  which shall be considered as one countable fault.

A  current limiting resistor shall be rated, in accordance with the requirements of  [7.1], to withstand at least 1,5 times the maximum voltage and to dissipate  at least  1,5 times the maximum power that can arise in normal operation  and under the fault conditions defined in [clause 5]. Faults between turns of correctly rated wire wound resistors with coated windings shall not be considered. The coating of the winding shall be assumed to comply with the required  CTI value in accordance with table 4 at its manufacturer's voltage rating.

	8.5
	Not applicable

	8.6
	Replace by:

[8.5]

Blocking capacitors
Either of the two series capacitors in an infallible arrangement of blocking capacitors shall be considered as being capable of failing to short or open circuit. The capacitance of the assembly shall be taken as the most onerous value of either capacitor and a safety factor of 1,5 shall be used in all applications of the assembly.

Blocking capacitors shall be of a high reliability solid dielectric type. Electrolytic or tantalum capacitors shall not be used. The external connections of the assembly shall comply with [6.4] but these separation requirements shall not be applied to the interior of the blocking capacitors.

The insulation of each capacitor shall conform to the electrical strength test of [6.4.12]. Where blocking capacitors are used between intrinsically safe circuits and non-intrinsically safe circuits all possible transients shall be considered.

Where such an assembly also conforms to [8.8] it shall be considered as providing infallible galvanic separation for direct current.

Capacitors connected between the frame of the apparatus and an intrinsically safe circuit shall conform to [6.4.12]. Where their failure by-passes a component on which the intrinsic safety of the circuit depends they shall also conform to the requirements for blocking capacitors.

NOTE: The normal purpose of these capacitors is the rejection of high frequencies.


	 Safety shunts shall be subjected to the analysis of transients required when connected to power supplies defined only by Um in accordance with [8.6.1] except when used as follows:

a)
for the limitation of the discharge from energy storing devices e.g. inductors 


or piezo-electric devices;

b)
for the limitation of voltage to energy storing devices e.g. capacitors.

An assembly of suitably rated bridge-connected diodes shall be considered as an infallible safety shunt.

[8.6.3]

Shunt voltage limiters
A shunt safety assembly shall be considered as a shunt voltage limiter when it ensures that a defined voltage level is applied to an intrinsically safe circuit.

Shunt voltage limiters shall be subjected to the analysis of transients required when connected to power supplies defined only by Um in accordance with [8.6.1] except when the assembly is fed from one of the following:

a)
an infallible transformer in accordance with [8.1];

b)
a diode safety barrier in accordance with clause [9];

c)
a battery in accordance with [7.4];

d)        an infallible shunt safety assembly in accordance with [8.6].
	

	8.7
	Add the following requirements:

[9]
Diode safety barriers
[9.1]

General
NOTE:
Diode  safety  barriers are assemblies incorporating shunt  diodes  


or diode  chains  (including  zener diodes) protected by fuses  or  resistors  


or  a combination  of these, manufactured as an individual apparatus rather 


than as part of a larger apparatus.

The diodes limit the voltage applied to  an  intrinsically safe  circuit  and a following infallible current limiting  resistor  limits the current which can flow into the circuit. These assemblies are intended for use as interfaces between intrinsically safe circuits and  non-intrinsically safe circuits, and shall be subject to the routine test of [11.1].

The ability of the safety barrier to withstand transient faults shall be tested in accordance with [10.12]. 

Safety barriers containing only two diodes or diode chains and used for  category

'ia' shall be acceptable as infallible assemblies in accordance with [8.6] provided the diodes have been subjected to the routine tests specified in [11.1.2].

In category 'ia' two diode barriers, only the failure of one diode shall be taken into account in the application of clause 5.

[9.2]

Construction
[9.2.1]

Mounting
The construction shall be such that when groups of barriers are mounted  together any incorrect mounting is obvious e.g. by being asymmetrical in shape  or colour in relation to the mounting.

[9.2.2]

Facilities for connection to earth
In  addition to any circuit connection facility which may be at  earth  potential the  barrier shall have at least one more connection facility or  shall  be fitted with an insulated wire having a cross sectional area of at least 4 mm2 for the additional earth connection.

[9.2.2]

Protection of components
The  assembly shall be protected against access to prevent repair or  replacement of  any  components on which safety depends either by encapsulation in  accordance  with [6.4.4]  or  by  an enclosure  which forms a non-recoverable  unit.  The  entire  assembly shall form a single entity.

	8.8
	Replace by:

[8.8]

Galvanically separating components
An infallible isolating element conforming to the following shall be considered as

not being capable of failing to a short circuit across the infallible separation.

Isolating  elements other than transformers and relays, e.g. optocouplers,  shall  be considered to provide infallible separation of  separate  intrinsically safe circuits if the following conditions are satisfied.

a)
The rating of the device shall be according to [7.1].

b)
Before  application  of  Um  and Ui  the  device  shall  withstand an electric 


strength test as described in [6.4.12] where voltage U is the manufacturer's 


highest rated isolation voltage for the infallible separation of the component 


under test.

Where   separation  is  between  intrinsically safe  and   non-intrinsically safe circuits the requirements of table 4 shall also apply to the isolating  element except  that inside sealed devices, e.g. optocouplers, [lines 5, 6 and 7]  shall not apply.  The  non-intrinsically  safe circuit terminals  shall  be  provided  with protection  to ensure that the ratings of the devices in accordance with [7.1]  are not  exceeded  unless  it  can be shown that  the  circuits  connected  to  these terminals  cannot  invalidate  intrinsic safety of  the  devices.  Typically  the inclusion  of  a  single shunt zener diode protected by  a  suitably  rated  fuse capable of interrupting the prospective peak current of the supply shall be  considered as sufficient protection. For this purpose  table 4 shall not be applied to the fuse and zener diode. The zener diode power  rating shall be at least 1.7In times the diode maximum zener voltage. General  industrial standards of construction shall be considered adequate for  fuses  and the  method  of  mounting, e.g. in a fuse holder,  shall  not  reduce  the clearances and creepage distances afforded by the fuse itself.

Galvanically separating relays shall conform to [6.4.13] and any winding shall be capable of dissipating the maximum power to which it is connected.

NOTE:
Derating of the relay winding in accordance with [7.1] is not required.


	c)
for connections (excluding plugs, sockets and terminals)


1)
where there are two connections in parallel; or

         2) where there is a single soldered joint in which the wire passes through the
             board  (including  through-plated  holes) and is either  bent  over  before 
             soldering  or,  if  not  bent  over, machine  soldered  or  has  a  crimped 
             connection or is brazed or welded; or
         3) where there is a single connection which is screwed or bolted and conforms 
            to [6.6].
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[10.1.2]
Spark test apparatus
The spark test apparatus shall be that described in annex B except where annex  B indicates  that  it is not suitable. In these circumstances an  alternative  test apparatus  of equivalent sensitivity shall be used and justification for its use shall be included in the definitive documentation.

The use of the spark-test apparatus to produce short circuits, interruptions  and earth faults shall be a test of normal operation and is a non-countable fault.


at connection facilities;


at  internal  connections  or  across  internal  creepage  distances, 


clearances, distances through casting compound and distances  through solid 


insulation, not conforming to table 4.

The  spark-test  apparatus  shall  not be  used:

-
across infallible  separations, or in series with infallible connections

-
across creepage distances, clearances, distances through casting compound and 


distances through  solid insulation conforming to table 4,

-
within associated  apparatus other than at its intrinsically safe circuit 


terminals,

-
and between terminals  of separate circuits conforming to [6.3.1], apart from 


the exceptions described in [7.6 i].

[10.4.3]
Testing considerations
[10.4.3.1]
General
Spark ignition tests shall be carried out with the circuit arranged to give the most incendive conditions. For simple circuits of the types for which the curves in figures 
1 to 7 apply a short circuit test is the most onerous. For  more complex circuits the conditions vary and a short circuit test may not be  the  most onerous, e.g. for constant voltage current limited power supplies the most  onerous condition usually occurs when a resistor is placed in series with the output  of  the power supply and limits the current  to  the  maximum  which can flow without any reduction in voltage.

[10.4.3.2]
Circuits with both inductance and capacitance
Where  a  circuit contains energy stored in both capacitance and inductance it may be difficult  to assess  such a circuit from the curves in figures 1 to 7 e.g. where  the capacitive  stored energy may reinforce the power source feeding  an  inductor. The  circuit  shall  be tested with the combination  of capacitance  and inductance.

[10.4.3.3]
Circuits using shunt short circuit (crowbar) protection
After the output voltage has stabilised, the circuit shall be incapable of causing ignition for the appropriate category of apparatus in the conditions  of  [clause 5].  Additionally,  where  the type of protection relies on operation of  the  crowbar caused  by  other circuit faults, the let-through energy of  the  crowbar  during operation shall not exceed the following value for the appropriate Group:

for
Group IIC apparatus
 20 µJ


Group IIB apparatus
 80 µJ


Group IIA apparatus
160 µJ


Group I   apparatus
260 µJ

As ignition tests with the spark test apparatus are not appropriate for testing  the crowbar let-through energy, this let-through energy shall be assessed e.g. from oscilloscope measurements.

	9.1.4
	Replace c) by:

c)
for  capacitive  circuits  - 400  revolutions  (5  min),  200 revolutions  at  


each  polarity. Care shall be taken  to  ensure  that  the capacitor has 


sufficient time to recharge (at least three time constants). The normal time 


for recharge is about 20ms and where this is inadequate it shall  be increased  


by removing one or more of the wires or by slowing the speed  of rotation  of 


the spark test apparatus. When wires are removed the  number  of revolutions


shall be increased to maintain the same number of sparks.



	9.1.5
	replace by:

[10.4.2]
Safety factors
NOTE:The purpose of the application of a safety factor is to ensure either that a type test  or assessment is  carried out with a circuit which is demonstrably more likely  to  cause ignition  than  the original, or that the original circuit is tested  in  a  more readily  ignited  gas  mixture. In general, it is not possible  to  obtain  exact equivalence between different methods of achieving a specified factor of  safety, but the following methods provide acceptable alternatives.

The safety factor of 1,5 shall be obtained by one of the following methods:

a)
Increase the mains (electrical supply system)  voltage  to  110% of the nominal value to allow  for  mains  variations, or set other voltages e.g. batteries, power supplies and voltage limiting  devices at the maximum  value  in accordance with clause [7] then:

1)
for  inductive and resistive circuits, increase the current to 1,5  times the fault  current by decreasing the values of limiting resistance, if the  1,5 factor cannot be obtained, further increase the voltage;

2)
for  capacitive circuits, increase the voltage to obtain 1,5 times the fault voltage. Alternatively when an infallible current limiting resistor is used with a capacitor, consider the capacitor as a battery and the circuit as resistive.

NOTE: When using the curves 1 - 7 for assessment, this same method shall be used.

b) Use the more  easily  ignited explosive test mixtures in accordance with table 8. 

	9.5
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[10.7]

Small component ignition test
A small component tested to demonstrate that it shall not cause temperature ignition of a flammable mixture in accordance with [6.2.4. a)] shall be tested as described below. The appearance of a cool flame shall be considered as an ignition. Detection of ignition shall either be visual or by measurement of temperature e.g. by a thermocouple.

The component shall be tested under normal operation or the fault conditions in accordance with clause 5 which produces the highest value of surface temperature. The test shall be continued either until thermal equilibrium of the component and the surrounding parts is attained or until the component temperature drops. Where component failure causes the temperature to fall, the test shall be repeated five times using five additional samples of the component. Where in normal operation or the fault conditions in accordance with clause 5, the temperature of more than one component exceeds the temperature class of the apparatus the test shall be carried out with all such components at their maximum temperature.

The component under test may either be mounted in the apparatus as intended and precautions taken to ensure that the test mixture is in contact with the component. Alternatively the test shall be carried out on a model which ensures representative results. Such a simulation shall consider the effect of other parts of the apparatus in the vicinity of the component being tested which affect the temperature of the mixture and the flow of the mixture around the component as a result of ventilation and thermal effects.

The safety factor required by [5.3 of EN50014:1992] shall be achieved either by raising the ambient temperature at which the test is carried out or where this is possible by raising the temperature of the component under test and other relevant adjacent surfaces by the required margin.

For T4 temperature classification the mixture shall be either:

a)
a homogeneous mixture of 23 % V/V diethyl ether and air; or

b)
a mixture of diethyl ether and air obtained by allowing a small quantity of diethyl ether to evaporate within a test chamber while the ignition test is being carried out.

For other temperature classifications, the choice of suitable test mixtures shall be at the discretion of the testing station.

If no ignition occurs during a test, the presence of the flammable mixture shall be verified by igniting the mixture by some other means.


	Where a free surface of casting compound occurs, in order to ensure that the compound is rigid but not brittle, one of the following impact tests shall be carried out on the surface of the casting compound at (20 + 10) °C using the test apparatus described in annex D of EN50014:1992.

a)
for Group I applications where casting compound forms part of the external enclosure and is used to exclude a potentially explosive atmosphere an impact energy of 20 J shall be used,

b)
for all other applications an impact energy of 2 J shall be used.

The casting compound shall remain intact and no permanent deformation shall occur. Minor surface cracks shall be ignored.


	


	[10.9.3]
Spark ignition and surface temperature of cells and batteries
If a battery comprises a number of discrete cells or smaller batteries combined in a well defined construction conforming to the segregation and other requirements of this standard, then each discrete element shall be considered as an individual component for the purpose of testing. Except for specially constructed cells where it can be shown that short circuits between cells cannot occur the failure of each element will be considered as a single fault. In less well defined circumstances the battery will be considered to have a short circuit failure between its external terminals.

Cells and batteries which conform to [7.4.9] shall be tested or assessed as follows.

a)
Spark ignition assessment or testing shall be carried out at the cell or battery external terminals except that where a current limiting device is included and the junction of this device and the cell or battery conforms to clause [6.7], the test or assessment shall include the current limiting device.


When the internal resistance of a cell or battery is to be included in the assessment of intrinsic safety its minimum resistance value shall be obtained in writing from the manufacture of the cell/battery and that correspondence shall be made available to the testing station. If the cell/battery manufacturer is unable to confirm the minimum value of internal resistance the testing station shall use the most onerous value of short circuit current from a test of 10 samples of the cell battery together with the peak open circuit voltage in accordance with [7.4.3].of the cell/battery to determine the internal resistance.

b)
The maximum surface temperature shall be determined as follows. All current limiting devices external to the cell or battery shall be short circuited for the test. Any external sheath (of paper or metal etc) not forming part of the actual cell enclosure shall be removed for the test. The temperature shall be determined on the outer enclosure of each cell or battery and the maximum figure taken. The test shall be carried out both with internal current limiting devices in circuit and with them short circuited using 10 cells in each case. The 10 samples having the internal current limiting devices short circuited shall be obtained from the cell/battery manufacturer together with any special instructions or precautions necessary for safe use and testing of the samples.

NOTE: When determining the surface temperature of most batteries, the effect of built in protective devices, e.g. fuses or PTC resistors, is not taken into account because this is an assessment of a possible internal fault e.g. failure of a separator.

10.11

Tests for apparatus containing piezoelectric devices
Measure both the capacitance of the device and also the voltage appearing across it when any part of the apparatus which is accessible in service is impact tested in accordance with the 'high' column of [table 4 in EN 50014:1992] carried out at 20 + 10 °C using the test apparatus in [annex D of EN 50014:1992]. For the value of voltage, the higher figure of two tests on the same sample shall be used.

When the apparatus containing the piezoelectric device includes a guard to prevent a direct physical impact, the impact-test shall be carried out on the guard with both it and the apparatus mounted as intended by the manufacturer.

The maximum energy stored by the capacitance of the crystal at the maximum measured voltage shall not exceed the following;


for Group I apparatus:

1500 µJ


for Group IIA apparatus:
 950 µJ


for Group IIB apparatus:
 250 µJ


for Group IIC apparatus:
  50 µJ

Where the electrical output of the piezoelectric device is limited by protective components (including guards) these components shall not be damaged by the impact in such a way as to allow this type of protection to be invalidated.

Where it is necessary to protect the apparatus from external physical impact in order to prevent the impact energy exceeding these values details of the requirements shall be specified as special conditions for safe use and the apparatus shall be marked with the sign X.

[10.12]

Type tests for diode safety barriers & safety shunts
The following tests are used to demonstrate that the safety barrier or safety shunt can withstand the effects of transients.

Infallibly rated resistors shall be considered to be capable of withstanding any transient to be expected from the specified supply.

The diodes shall be shown to be capable of withstanding the peak Um divided by the value (at 20 °C) of the fuse resistance and any infallible resistance in series with the fuse, either by the diode manufacturer's specification or by the following test:

Subject each type of diode in the direction of utilisation (for zener diodes the zener direction) to five rectangular current pulses each of 50 µs duration repeated at 20ms intervals. With a pulse amplitude of the peak of the Um divided by the 'cold' resistance value of the fuse at 20 °C (plus any infallible series resistance which is in circuit). Where the manufacturer's data shows a pre-arcing time greater than 50µs at this current the pulse width will be changed to represent the actual pre-arcing time. Where the pre-arcing time cannot be obtained from the available manufacturers data, ten fuses shall be subjected to the calculated current and their pre-arcing time measured. This value, if greater than 50µs shall be used.

The diode voltage shall be measured at the component manufacturer's test current before and after this test. The measured voltages shall not differ by more than 5% (the 5 % includes the uncertainties of the test apparatus). The highest voltage elevation observed during the test shall be used as the peak value of a series of pulses to be applied in a similar manner as above to any semiconductor current limiting devices. After testing these devices shall again be checked for conformance to the component manufacturer's specification.

From a generic range manufactured by a particular manufacturer it is necessary to test only a representative sample of a particular voltage to demonstrate the acceptability of the generic range.

[10.13]

Cable pull test
Apparatus which is constructed with an integral cable for external connections shall be subjected to a pull test on the cable if breakage of the terminations inside the apparatus could result in intrinsic safety being invalidated; for example where there is more than one intrinsically safe circuit in the cable and breakage could lead to an unsafe interconnection. The test shall be carried out as follows. 

Apply a tensile force of 30 N on the cable in the direction of the cable entrance into the apparatus for the duration of 1 h.

Although the cable sheath may be displaced no visible displacement of the cable terminations shall be observed.

This test shall not be applied to individual conductors which are permanently connected and do not form part of a cable.

[11                     Routine verifications and tests

[11.1]

Routine tests for diode safety barriers
[11.1.1]
Completed barriers
A routine test shall be carried out on each completed barrier to check correct operation of each barrier component and the resistance of any fuse. The use of removable links to allow this test shall be acceptable provided that intrinsic safety is maintained with the links removed.

[11.1.2]
Diodes for 2-diode 'ia' barriers
The voltage across the diodes shall be measured as specified by their manufacturer at ambient temperature before and after the following tests.

a)
Subject each diode to a temperature of 150 °C for 2 h.

b)
Subject each diode to the pulse current test in accordance with [10.12].

[11.2]

Routine test for mains transformers
In routine tests, the voltages applied to mains transformers shall conform to the values given in [table 9] where Un is the highest rated voltage of any winding under test.

[Table 9] - Routine test voltages for mains transformers

---------------------------------------------------------------------------------------------------

Where applied                                                ¦  r.m.s. test voltage

-----------------------------------------------------+--------------------------------------------

Between input and output windings              ¦  4Un or 2500V, whichever is greater

-----------------------------------------------------+--------------------------------------------

Between all the windings and the                  ¦  2Un or 1000V, whichever is greater

core or screen                                                 ¦

-----------------------------------------------------+--------------------------------------------

Between each winding which                        ¦  2Un + 1000v OR 1500v,

supplies an intrinsically safe                          ¦  whichever is greater

circuit and any other output                           ¦

winding                                                          ¦                            

---------------------------------------------------------------------------------------------------

During these tests there shall be no breakdown of the insulation between windings or between any winding and the core or screen.
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12.

Marking

12.1

General
Intrinsically safe apparatus and associated apparatus shall carry at least the minimum marking specified in EN 50014. The marking of the serial number may be achieved by using a date or batch number code which is sufficient to ensure traceability for quality control purposes.

NOTE:
The serial number marking may be separate from the other marking.

For associated apparatus the symbol EEx ia or EEx ib (or ia or ib if EEx is already marked) shall be enclosed in square brackets.

All relevant parameters should be marked e.g. Um, Li, Ci, Lo, Co, wherever practicable.

NOTE:
Standard symbols for marking and documentation are given in clause 3.


Practical considerations may restrict or preclude the use of italic characters 


or of subscripts and a simplified presentation may be used, for example Uo 


rather than Uo.

[12.2]

Marking of connection facilities
Connection facilities, terminal boxes, plugs and sockets of intrinsically safe apparatus and associated apparatus shall be clearly marked and shall be clearly identifiable. Where a colour is used for this purpose, it shall be light blue.

Where parts of an apparatus or different pieces of apparatus are interconnected using plugs and sockets, these plugs and sockets shall be identified as containing only intrinsically safe circuits. Where a colour is used for this purpose it shall be light blue.

In addition, sufficient and adequate marking shall be provided to ensure correct connection for the continued intrinsic safety of the whole. 

NOTE:
It may be necessary to include additional labels, e.g. on or adjacent to plugs 


and sockets, to achieve this. If clarity of intention is maintained the 


apparatus label may suffice.

The following are examples of marking.

a) Self-contained intrinsically

¦
c) Associated apparatus
safe apparatus

¦




¦


+--------------------------------------+
¦
+-----------------------------------------+


¦ C. TOME LTD
¦
¦
¦ J SCHMIDT AG
¦


¦ PAGING RECEIVER TYPE 3
¦
¦
¦ STROMVERSORGUNG TYP 4
¦


¦ EEx ia IIC T4
¦
¦
¦ [EEx ib] I
¦


¦ -25 °C < Ta < +50 °C
¦
¦
¦ ACB 95*.****
¦


¦ ACB Ex95****
¦
¦
¦ Um: 250 V   Po: 0,9 W
¦


¦ Serial No: XXXX
¦
¦
¦ Io: 150 mA  Uo: 24 V
¦


+-------------------------------------+
¦
¦ Lo: 20 mH   Co: 5,5 µF
¦




¦
+----------------------------------------+




¦

b) Intrinsically safe apparatus

¦
d) Associated apparatus
designed to be connected to

¦

protected by an EEx d
other apparatus

¦

enclosure




¦


+-------------------------------------+
¦
+----------------------------------------+


¦ M HULOT
¦
¦
¦ PIZZA ELECT. SpA
¦


¦ TRANSDUCTEUR TYPE 12
¦
¦
¦ EEx d [ia] IIB T6     
¦


¦ EEx ib IIB T4
¦
¦
¦ ACB No: Ex95****
¦


¦ ACB No: Ex95****
¦
¦
¦ Um: 250 V   Po: 0,9 W
¦


¦ Li:  10 µH    Ci: 1200 pF
¦
¦
¦ Uo: 36 V    Io: 100 mA
¦


¦ Ui:  28 V     Ii: 250 mA
¦
¦
¦ Co: 0,31 µF Lo: 15 mH 
¦


¦ Pi:  1,3 W
¦
¦
¦ Serial No: XXXX       
¦


+------------------------------------+
¦
+----------------------------------------+




¦

where:

ACB represents the initials of the certifying body.
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Documentation

The descriptive documentation required by [EN 50014, clause 23.2] shall include the following information:

a)
electrical parameters for the apparatus


1)
power sources - output data such as - Uo, Io, Po and, if applicable.



Co, Lo and/or the permissible Lo/Ro ratio


2)
power receivers - input data such as - Ui, Ii, Pi, Ci,



Li and the Li/Ri ratio

b)
any special requirements for installation and use.

c)
the maximum value of Um which may be applied to terminals of non-intrinsically safe circuits of associated apparatus.

d)
any special conditions which are assumed in determining the type of protection, for example that the voltage is to be supplied from a protective transformer or through a diode safety barrier.

e)
conformance or non-conformance with [6.4.12].

          f) the designation of the surfaces of any enclosure only in 
             circumstances where this is relevant to intrinsic safety.

	Annex B
	Replaced by [6.4.4] and [6.7] - see above.

	Figure 4
	To be replaced by [Figure A2]

	Include Figures:
	[Figure 1]      Clearances and creepage distance requirements for terminals carrying
                     separate intrinsically circuits

[Figure 2]     Examples of independent and non-independent connecting elements

[Figure 3]     Separation of conductive parts

[Figure 4]    Determination of creepage distances (in air)

[Figure D1] Examples of encapsulated assemblies con forming to [6.4.4] and [6.7]

[Figure D2] Application of encapsulation without enclosure 
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IEC Clause or

Annex

Number
Details of Differences to IEC 60079-11 3rd Edition

The requirements of Group I do not apply.
6.1.1  
This requirement does not apply.

6.1.3.2
This requirement does not apply.

6.1.3.3
This requirement does not apply.

6.1.3.4
This requirement does not apply.

8.5 This requirement does not apply.

8.7.1   
This requirement does not apply.

8.8
The requirement of optocuplers does not apply.

8.9.2 This requirement does not apply.

8.9.3 This requirement does not apply.

9.1.5 The requirement of the safety factor achieved by using explosive test mixture does 

    
not apply.

9.5 This requirement does not apply.

Annex A  
  This requirements does not apply.
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