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· This TGD has been prepared to assist both the body under assessment as preparation for the audit as well as the audit team during the assessment. 

· It is assumed that the body under assessment has sufficient knowledge of the type of protection concerned. This is based on the evidence provided together with the formal application as ExCB or ExTL. During the actual audit the audit team will collect sufficient evidence to support this assumption.

· It is also assumed that if an ExCB or ExTL meets the requirements of this TGD, the ExCB or ExTL is also capable of meeting the requirements of older editions of standard IEC 60079-18.

· The TGD covers the most important clauses of the standard regarding available personal knowledge and expertise, procedures and the equipment used .
· The aim of this TGD is to ensure that the requirements of IEC 60079-18 are understood and used for assessment and testing as written in the IEC standard. During assessment, the audit team will compare the interpretations of the ExCB or ExTL under assessment with the commonly used interpretations of other ExCBs and ExTLs within the IECEx Scheme and will provide comments if necessary. 
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	EXPLANATORY NOTES
1) The checklist is structured against the technical requirements of:


IEC 60079‑0 Ed 5 General requirements.

IEC 60079‑18 Ed 2 Encapsulation "m".

2) Each paragraph has a question/activity reflecting the requirement.

3) Against each question the assessor indicates:

In the first column, whether the requirement has been effectively documented.

In the second column, whether the requirement is fully implemented or satisfied.



The method of recording compliance is as follows. The symbols are used to 



indicate:




NA
The question was not considered applicable.




AS
The activity has been satisfied



IM
The activity has not been fully satisfied; improvement required



UN
The degree of compliance was not established or that the requirement




 is not satisfied; unacceptable

4)
In the final "Comments" column, the assessor records a brief statement to support the 
conclusion as to whether or not the requirements have been satisfied.
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	GENERAL:

      1)      Protection philosophy.

The electrical equipment is so designed and manufactured that parts which could
ignite an explosive atmosphere by either sparking or heating are enclosed in a
compound such that the explosive atmosphere cannot be ignited.

2)      Typical applications.
• Proximity switches

• Solenoids

• Equipment components
• Switches
• Field devices – transducers

• Intrinsically safe equipment

3)          3)     The key points for verification

These are based on.

IEC 60079‑0 Ed 5
IEC 60079‑18 Ed 2
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	IEC STANDARD REQUIREMENT


	IS THE REQUIREMENT
	Comments by
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	DOCUMENTED
	IMPLEMENTED
	

	KEY ASSESSMENT POINTS
4 General

All equipment requiring calibration shall be periodically calibrated. Evidence of this shall be provided.

Are equipment manuals under document control?

Are testing staff aware that test equipment shall have current calibration?

Witness of some testing is recommended to verify:

· Competence of personnel

· Procedures for testing

· Pass/fail criteria as applied to actual samples

· Use of test reports and records

The above should be reviewed for each Operative and Responsible Person at the facility involved with use of this explosion protection technique.
Assessment of a facility to this explosion protection technique includes assessment of use of the standard.
4.1 Apparatus group and temperature classification

Which standards apply? 

Are there checks to ensure that the product is classified correctly?

Is the competence of staff, documented and adequate?
4.2 Level of protection

Are all operating conditions specified?

Can the ExCB test to these conditions?
4.3 level of protection “ma” 4.4 Level of protection “mb”
ExCB to verify if any abnormal operating conditions are specified for the product.
4.5 Supply specifications

Is limiting temperature exceeded under actual operating conditions?
Can the power supply for units under test be controlled – can voltage, current, power and fluctuations be controlled?
Can the unit be tested for all power conditions shown on the nameplate?
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	KEY ASSESSMENT POINTS 

6 Temperatures
6.1 General

Maximum temperature for normal and fault conditions must be specified and measured (part of qualification test).

Are there procedures for verifying that the surface of the equipment does not exceed the temperature Class 'T' rating and that the temperature rating of encapsulant is not exceeded? 

Can staff show experience with mounting and use of thermocouples and other temperature sensors? 

Are procedures and guidance available?

Note: the methods used for temperature measurement must have no adverse effect on the measured values.

6.2 Temperature limitation
Non-resettable thermal devices to be used as overall protection – resettable devices are allowed for function.
6.3 Determination of limiting temperature
6.3.1 Maximum surface temperature of the test sample

Test method specified In 8.2.2.

6.3.2 Temperature of the components in the compound

Hottest component determines maximum temperature.
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	Documented
	Implemented
	

	KEY ASSESSMENT POINTS 
5 Requirements for compounds
5.1 General

Are there purchasing specifications for encapsulant – how are they used?

Selecting an encapsulant is a design issue. 

Correct use of encapsulant is must be checked at surveillance audit.

Compound to be tested for impact etc, if surface freely exposed to atmosphere ‑ are procedures in place?

5.2 Specification a) through to i)
Does the specification cover items in the standard?

Does the compound meet requirements?

Acceptance criteria:

Conditions of use of encapsulant to be specified. Temperature, humidity, batch number of encapsulant should be controlled or recorded.

Encapsulation to be free of voids - How is this verified?

Are dimensional measurement equipment and procedures available?
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	KEY ASSESSMENT POINTS 

7 Construction requirements

7.1 General
If encapsulant forms part of enclosure, test accordingly.
Does marking require an “X”?

Are adhesion tests performed on encapsulant? if not, why?

7.2 Determination of faults
7.2.1 Fault examination
Do procedures consider the application of a single electrical fault and any recognised overloads?

How are faults recorded?

Is prospective short circuit current specified and is short circuit current capability of equipment suitable?

Is the resulting temperature verified to be within limits for encapsulant?

7.2.2 Infallible components
List infallible components and procurement details.
Verify against the ratings permitted.
7.2.3 Infallible separation distances
List of items covered by infallible separation distances

List of separation distances
Are distances through the compound as required by the standard? 

need to know distances as follows:

· parts of the same circuit

· circuit and earth, and

· separate circuits (and rules for different voltages)
7.3 Free space in the encapsulation

Free volume in enclosure “mb” 100 cm3, “ma” 10cm3. How is this verified?  See IEC60079-18 Ed2 Table 2 in Standard.

Note: Verify that filling with loose fill is not used to reduce free volume.
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	DOCUMENTED
	IMPLEMENTED
	

	KEY ASSESSMENT POINTS
7.4 Thickness of the compound
7.4.1 General
Is encapsulant part of enclosure? Has dielectric strength been verified?

Procedure and apparatus to verify thickness of layer of compound.

Is measuring equipment suitable e.g. Vernier callipers, micrometer, microscope

7.4.2 “m” apparatus with free surface
IEC 60079-18 Ed2 Table 3

7.4.3 “m” apparatus with metal enclosure
IEC 60079-18 Ed2 Table 4

7.4.4 “m” apparatus with plastic enclosure
IEC 60079-18 Ed2 Table 5

7.4.5 Windings for electrical machines

Thickness 0.1mm “ma” , 5mm beyond slot

No minimum thickness “mb”.
Dielectric test applies (2U+1000vac)

7.4.6 Printed wiring boards (rigid type)

7.4.6.1 General
What was the manufacturing spec?
7.4.6.2 Minimum distances
IEC 60079-18 Ed2 Table 6, copper laminate 35 microns thick

7.5 Switching contacts
7.5.1 Level of protection “ma”
Not permitted  

7.5.2 Level of protection “mb”

Additional enclosure before encapsulation

7.6 External connections

VERIFY SEALS, STRAIN RELEIF, IF PULL-TEST IS REQUIRED?

7.7  Protection of bare live parts

VERIFY DESIGN.

7.8 Cells and batteries

7.8.1 General
“ma” can use intrinsically safe battery packs.

7.8.2 Prevention of gassing
Design check to ensure that gas is not released during normal operation. 
Purchasing data must completely describe the battery used on the item tested for certification.

7.8.3 Permissible electro-chemical systems
No gassing permitted for any electrochemical system. IEC 60079-18 Ed2 Tables 7 and 8 refer.
7.8.4 Protection against inadmissible Temp, damage

80C maximum or may be higher if battery protection circuitry is used.
7.8.5 Reverse current

Battery may only be charged by proper circuit, and no other.
7.8.6 Current limitation

Fuse to protect, or resistance of suitable value.
7.8.7 Protection – reversal during deep discharge

Series connection of cells – cells are not permitted to be reverse charged on deep discharge. 
7.8.8 Charging of batteries

Verify that the charge regime matches the battery characteristics, and that amount of charge allows for charging efficiency at various operating temperatures.

7.8.9 Requirements for safety devices for cells & batteries

7.9 Protective devices
7.9.2.1 General

“ma” to withstand 2 faults

“mb” to withstand 1 fault

7.9.2.2 Protective devices connected to “m” apparatus

Mark X if encapsulation is unable to withstand a single fault (overtemperature)

7.9.3 Thermal protective devices

Verify use of non-resettable devices.
7.9.4 Built-in protective devices

Items must be sealed from ingress of encapsulant.
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	KEY ASSESSMENT POINTS 

8 Type tests
8.1 Tests on the compound – water absorption test

Are samples of appropriate dimension? Are procedures and test apparatus appropriate?
8.2 Tests on the apparatus
8.2.1 Test sequence – see Annex B

8.2.2 Maximum temperature (See clause 6.1, (Faults 7.2.1)
8.2.3 Thermal endurance test

8.2.3.1 Thermal endurance to heat
Procedure and apparatus for thermal endurance testing 

8.2.3.2 Thermal endurance to cold (60079-0 clause 26.9)
8.2.3.3 Thermal cycling test

This requires a detailed test procedure and an environmental chamber. Staff must be skilled in the use of the chamber.

8.2.3.4 Acceptance criteria

Acceptance criteria must be documented clearly.

8.2.4 Dielectric strength test

8.2.4.1 Test procedure

This requires a detailed test procedure and an special equipment. Staff must be skilled in the use of the equipment.

8.2.4.2 Acceptance criteria

Acceptance criteria must be documented clearly.

8.2.5 Cable pull test
8.2.5.1 General

8.2.5.2 Test procedure

8.2.5.3 Acceptance criteria

8.2.6 Pressure test

8.2.6.1 Test procedure

Need equipment, trained staff and calibrated gauges

8.2.6.2 Acceptance criteria
Visual inspection is adequate – no cracks, no exposure of components etc

Components, testing. 
Is apparatus available and are procedures in place 
Do the parts meet requirements of related standards? 
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	KEY ASSESSMENT POINTS 

External Connections
Is entry of cable into the encapsulant achieved so as to ensure a seal against possible entry of explosive gas? Eg  ≥ 5mm of bare conductor within the compound and secured to pass pull test

Primary and Secondary Cells

Verify that encapsulated cells do not release gas, electrolyte or produce excessive temperature in normal use. Verification that expansion tolerance has been considered in design.

Are procedures and apparatus for testing cells appropriate?

Fuses

Confirmation required that fuse element is enclosed. eg. in glass or ceramic; it's rupturing capacity is in accordance with IEC 127 or IEC 269 as appropriate. Where local temperature of compound may be exceeded, verification required that this shall not affect the surface temperature
9 Routine verifications and tests

Electric strength test

Are samples of appropriate dimension? 

Are procedures and test apparatus appropriate?

Thermal tests

Are procedures and test apparatus appropriate?

Mechanical Tests 

Are there procedures for impact and drop tests?

Is impact test rig in accordance with 60079-0 

Is drop test conducted in a suitable area?
9.1 Visual inspections

Generally visual inspection is OK for routine testing. If other methods produce better results, they should be used.

9.2 Dielectric strength test

Test voltage is given in 8.2.4. Must withstand 1 second application. Tests on batteries are different.

10 Marking
Rated voltage, current, power, (power factor), short circuit current, etc.
Procedure for ensuring durability of marking, and resistance to rubbing. See 60079-0.

END
	
	
	








TGD_m_20090323
Page 1 of 12

