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IEC 60079‑15
Ex n. NON-SPARKING
TECHNICAL GUIDANCE DOCUMENT

· 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 60079-15.

· 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 60079-15 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 60079‑15 Ed 3 Non-Sparking "n".

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 unacceptable, or requirement not satisfied or established; 

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
a) parts which could produce an arc or spark cannot ignite surrounding atmosphere
b) maximum surface temperatures do not permit ignition to surrounding atmosphere (Cl 4.1)
Generally gas Group II, (II, IIA, IIB, IIC)

2)      Typical applications.
• Non-sparking control equipment
• Rotating machines for Group II
• Equipment components
• Solenoids and starters
3)       3)      The key points for verification

These are based on.

IEC 60079‑0 Ed 6
IEC 60079‑15 Ed 3
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	4 General 
All equipment requiring calibration shall be periodically calibrated. Evidence of calibration is required.

Equipment manuals should be under document control

Testing staff should be aware that test equipment must have current calibration.
Note:

Witness of some testing is recommended to verify:

· Competence of personnel

· Procedures for testing are in use

· Use of test report forms and records

· Pass/fail criteria are applied to actual samples

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.

Operatives should show an appropriate level of skill.
	
	
	

	4.1 Apparatus group and temperature classification

Which Gas Groups apply? 

Are there checks to ensure that the product is classified and marked correctly?
Is the competence of staff, documented and adequate for the tasks required?
	
	
	

	4.2 Potential ignition sources
Overall requirement is for no operational spark or excess temperature. Testing should prove this.
	
	
	

	5 Temperatures

5.1.1 Ambient – see 5.1.1 of IEC60079-0
5.1.2 External heat/cooling – 5.1.2 of IEC60079-0

5.3.1 to 5.3.3 Verify that maximum ambient and surface temperature are specified. Gas groups must be specified.
5.4 Verify that maximum surface temperature has been measured for all components.

5.5 Small components assessed to 60079-0 cl 5.5&5.6
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	6 Electrical apparatus requirements
6.1 to 6.5
Impact test (cl 26.3.3.1) on enclosure applies.
Is impact test equipment fully functional?
Is certified product to be marked Ex “n”? - must comply with IEC60079-0 and IEC60079-15
Mechanical strength to IEC60079-0 cl 6.2
Gaskets secured to one face 60079-0 cl 6.5
	
	
	

	6.6 Ingress protection
As Ingress Protection is a vital part of Exn, organisations must understand IP ratings and be able to test to them.

Ex staff should be familiar with engineering practices for 

a) enclosures

b) rotating machines
See skills matrix and list of Competent persons.
The IP rating must be at least IP54 (IP44 if insulated)

Other IP ratings apply for bare conductors or live parts
IP rating to be marked as per clause 35
	
	
	

	6.7 Clearances, creepage, separations
6.7.1 Table 2 is used for distances

(except for items covered by specific clauses elsewhere)

Methods for determining distances

All assessors must be very familiar with requirements for assessing creepage, clearance and separation. The standard refers to:

a) 6.7.2 Working voltage determines clearance & creepage 

b) 6.7.3 for conformal coatings – note: a solder mask is considered a conformal coating

c) 6.7.4 for CTI (Comparative Tracking Index see Table 3)

6.7.5 Measurement of creepage and clearance distances Table 2 applies. 6.7.6 provides examples and tuition.

Competency includes understanding of clauses 6.7.4, 6.7.5
	
	
	

	6.8 Electric strength

Electric strength is a basic test. A procedure, suitable equipment and Pass/Fail criteria for tests are required.
	
	
	

	6.8.1 Insulation from frame

Test equipment for insulation test to be available and calibrated

All product is to be tested for insulation resistance
	
	
	

	6.8.2 Insulation between conductive parts

Tests are done prior to assembly

Sealed items tested separately

Test equipment and procedure are required.
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	7 Non-metallic enclosures and parts of enclosures

7.2 clauses 33.3.2.1, 33.3.2.2 apply for endurance. The time for test, temperature conditioning and testing are all issues which must be understood by the ExCB.

The correct sequence of tests will be seen in the laboratory log book for the project.
	
	
	

	7.3 Electrostatic charges – test procedure and equipment are required
	
	
	

	7.4 Threaded holes
	
	
	

	7.5 Thermal shock
	
	
	

	7.6 Resistance to light
	
	
	

	8 Enclosures containing light metals

Permissible amounts of light metals apply (60079-0 cl 8)

Threads used are to be compatible with the material
	
	
	

	9 Fasteners

It is reasonable to expect thread gauges to be available for measurement of critical threads. Use of GO-NOGO gauges is not mandatory and other methods may be satisfactory, due to the high purchase cost and calibration cost of GO-NOGO gauges.

In general fasteners will comply with:

- Thread tolerance is 6g/6H as per ISO965-1 and -2

- heads conform with IEC60079-0 cl 9.2

- holes for fasteners – see IEC60079-0 cl 9.3


	
	
	

	10 Interlocking devices see IEC60079-0 cl 10
	
	
	

	11 Bushings see 60079-0 cl 11 (26.6 for tests)
	
	
	

	12 Materials used for cementing continuous operating temperature is 10K above maximum service temperature. Assessment requires results of thermal tests (cl 21.2.10)
	
	
	

	13 Ex components

This paragraph is mostly information for design.
	
	
	

	14 Connections for terminals

How is product tested under conditions of vibration, humidity or varying temperature?

This is mainly a design issue, but production should be checked for:

- Reliable contact pressure

- Non-sparking during vibration

- Unused termination screws are tight

- correct design and use of cable lugs and clearances

- length of loose leads to allow at least two crimped connections to be made

- strain relief of cable entries
	
	
	

	15 Connection facilities for earthing

15.1 Connections to the equipment and removable metal parts must be verified that earth conductors can be fitted.

Equipotential earthing of metal parts is required.

Internal components must have provision for earthing conductors and separate earth is required external to the equipment.
	
	
	

	15.2 When earthing is not required

If the equipment is “double insulated” then no earth is required.
	
	
	

	15.3 Size of earth conductor – see table 9
	
	
	

	15.4 – Protection against corrosion – design issue
	
	
	

	15.5 Secureness of electrical connections

Protection of connections from loosening includes design, construction, and changes in materials (due to temperature and humidity).

Test described in clause 26.12 applies
	
	
	

	16 Entries into enclosures See IEC60079-0 cl 16
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	17 Supplementary requirements Exn rotating machines
The facility must have experience and equipment for the following:

- measuring IP rating of equipment

- measuring insulation resistance

- performing impact test

- measuring clearance on rotating machines

Procedures for how to do the above are required
	
	
	

	17.1 This clause applies to motors described in IEC60034. Proof of compliance with IEC60034 is required documentation (see IEC60079-15 cl 36) 
17.1.1 Enclosures to be IP54 over bare live parts
17.1.2 Terminal boxes are IP54 to outside (IP44 inside)

17.1.3 Conduit stops to IP54 (see cl 33.3.4)
	
	
	

	17.2 External connections to be sealed (see clause 14.2)

17.3 Neutral point connection

Creepage distances are as per voltages in Table 5. 

17.4 Radial air gap.   This is a design issue.
	
	
	

	17.5 Ventilation systems

There are design requirements for ventilation systems
17.6 Bearing seal – shaft seal

Limits for clearances as listed

Seal material is not to create heat (eg PTFE)
17.7 Rotor cages

Testing will include checks of design features to prevent sparks during normal operation

Air gap sparking should be assessed for machines rated over 100kW.
	
	
	

	17.8 Surface Temperature limitation

Test Facility must have suitable power supply plus measuring equipment such as power line measuring oscilloscope, harmonic analyser etc.

17.8.1 Temperature rise test procedure is required

17.8.2 Heating from non-sinusoidal supply requires AC source, temperature measuring equipment etc. 

17.8.2.3 Calculation: Test Facility can calculate temperature rise if measurement is impractical.
	
	
	

	17.9 Machines with rated voltage over 1kV

The insulation system and gas in air gap may present a risk of explosion.

17.9.1.2 Machines must be in “as new” condition to test
17.9.1.3 Additional instructions for high voltage rotating machines covering service, overhaul

17.9.2 Testing insulation systems
Risk factor as per Table 7, tests as per 33.14.2, ventilation
	
	
	

	18 Switchgear to IEC60079-0
	
	
	

	19 Supplementary requirements for Exn fuses
Most issues are related to design.

Fuses must not contribute sparks or excess temperatures


	
	
	

	19.1 Construction of fuse (fuse specification) must be non-sparking. Fuses must satisfy IEC60269-3.

	
	
	

	19.2 Temperature rating of apparatus should be verified that heating effects of fuses has been considered (eg modelled in temperature rise tests)
	
	
	

	19.3 Fuses must be mounted in non-sparking enclosed holders.
	
	
	

	19.4 Interlock on fuse enclosures must shut off power to prevent disconnection whilst energised.
	
	
	

	19.5 Marking labels will identify correct fuse types for replacement
	
	
	

	20 Exn plugs and sockets
A procedure and equipment are required for measuring force to separate plugs and sockets.

The paragraph is concerned with design issues, although production should be verified.
20.1 External connections
- Interlock is required so that plug/socket separation is not possible whilst energised. Any switches connected to the interlock must be Exn or enclosed (Exd, Exe)
- Mechanical design must prevent unintentional separation
20.2 Maintaining IP rating

- When plugs are removed from the Exn equipment, the IP-rating must not be compromised (which suggests that the exposed receptacle has a cover to maintain IP-rating)

Characteristics of sockets when not connected – 

- parts which remain energised are socket outlets
- any sparks or arcs during the break extinguish before separation

- plug and socket are flameproof during quench period

- protection to be as per 60079-0

20.3 Internal connections

The force to disconnect needs to be measured and recorded (limits are in the Standard)
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	21 Supplementary requirements for Exn luminaires
Assessment requires operatives to have knowledge of Exn construction, measures used to prevent sparking etc.

The ExCB must demonstrate knowledge of applicable standards, eg IEC60958-1, -2 for product safety.
21.1 Generally luminaires will comply with IEC60598-1, IEC60598-2 and will incorporate restricted breathing devices in their enclosures. 

Luminaires must comply with the appropriate product standard. A manufacturer’s declaration is acceptable.
	
	
	

	21.2 Construction

Assessment of the design and production of luminaires must separately address construction requirements.

An enclosure fully enclosing the lamp is to be used
No free metallic sodium is permitted (sodium vapour lamp)
	
	
	

	21.2.4 lampholder design
Electrical current connection must be independent from mechanical fastening method

Lampholder connections must demonstrate resistance to vibration and heat, and remain non-sparking.  This is especially important for screw-in lamps.
	
	
	

	21.2.5 Auxiliaries

Auxiliary equipment must comply with the particular product standard. A manufacturer’s declaration is acceptable for this requirement. Luminaires must function correctly and reliably as well as have Exn protection.
21.2.5.1 Exn protection has additional to electrical performance requirements. Refer to the Standards listed.
Auxiliary items include:

Starters, ignitors, starter holders and ballasts

A test plan should show the tests required for a particular type of luminaire.
	
	
	

	21.2.6 Reflectors must not impair restricted breathing.
	
	
	

	21.2.7 Creepage and clearance – See Table 8. and 60598
	
	
	

	21.2.8 Terminals - Mainly a design matter. 
Assessment involves detailed review of data sheets, specs standards, arrangement of connections, terminal types etc. 
Construction should be verified against design. 

Connection types: Looping, Internal, screw-in lamp
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	21.2.9 External, internal wiring
	
	
	

	21.2.10 Endurance and thermal tests

A procedure, trained staff and suitable test equipment are required. 

Experience and care are required whenever thermocouples are used, but especially when they are used inside windings
	
	
	

	21.2.9 External & internal wiring 

IEC60598-1 cl. 5.3 (wiring)  applies 

Assessment of the design and production of luminaires must separately address wiring requirements.
	
	
	

	21.2.10 Endurance and thermal tests of luminaires
Test equipment, trained staff and procedure are required.
The endurance of the luminaire and the measurement of the thermal performance requires a test procedure which can demonstrate:

a) performance under normal and abnormal supply condition

b) surface temperature during the test

c) resistance to dust and moisture

d) appropriate insulation resistance for all conditions
e) winding temperatures

f) surface temperatures (of luminaire and illuminated area)

	
	
	

	21.2.11 Resistance to dust and moisture Ref IEC60598-2
	
	
	

	21.2.12 Insulation, electric strength
	
	
	

	21.3 Other light source apparatus Clause 21 applies 
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	22 Supplementary requirements – Exn batteries

Assessors should be aware of battery chemistry, characteristics, charging, performance and behaviour under normal and fault conditions.

Assessment will normally focus on design/specification.

22.1 Cell types in general

sealed cells are Type 1

valve regulated cells are Type 2, (cl 15.2 & 15.4  apply)

vented cells are Type 3

Type 2, 3 require battery enclosures. Table 7 applies to capacity of batteries.
22.2 specifies requirements for Type 1 & 2. 
22.3 specifies charging for Type 1

22.4 specifies charging for Type 2

22.5 specifies requirements for Type 3 cells

22.6 tests
	
	
	

	23 Supplementary requirements – Exn Low power

Based on IS technique
IP54 enclosures

Creepage and clearance to Table 10 requirements

Transient level is specified.
	
	
	

	24 Supplementary requirements – Exn current transformers

No open circuits permitted. This suggests that burden resistors used cannot fail.
	
	
	

	25 Other electrical apparatus - still must comply
	
	
	

	26 Supplementary requirements – apparatus producing arcs or hot surfaces

Enclosed break is covered by clause 27
Non-incendive component is covered by clause 27
Hermetically sealed is covered by clause 28
Encapsulated device is covered by clause 29
Energy limited is covered by clause 30
Restricted breathing is covered by clause 31
	
	
	

	27 enclosed break device design
27.1 Type test described in clause 33.4

27.2 Voltage and current limitation 690V ac, 16A rms

27.3 Free volume 20 cm3, 10K temperature margin.
	
	
	

	28 Hermetically sealed design
	
	
	

	29 Encapsulated device design
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	30 Supplementary requirements – spark producing energy limited apparatus

30.1 Intrinsic safety concept is used – see IEC60079-11

30.2 Associated apparatus – Voltage and current available from the device must be limited – see design documentation

30.3 Non-energy limited circuits

30.4 Self protected apparatus – This is design issue.

Assessment is related to intrinsic safety.

30.5 Separation of conductors – see Table 2

30.6 Plugs and sockets – keyed to prevent mixing types

30.7 Polarity reversal

30.8 Components – energy limitation

30.9 Batteries IEC60079-0 Tables 6, 7 apply

30.10 Marking and documentation – user instructions for safe installation.
	
	
	

	31 Supplementary requirements – restricted breathing enclosures  housing spark producing apparatus

Use of test point, gaskets, encapsulant COT, maintenance
	
	
	

	32 Testing in general 

Assessors should verify the order of tests on apparatus Sequence of tests is Endurance, Impact, IP, Restricted breathing.
	
	
	

	33 Type tests 

Complete test procedure, test equipment, trained personnel and test reporting process (pass/fail criteria) are required.
The manufacturer must be able to supply documents proving compliance with Exn standard.
33.1 Samples for test
33.2 Test setup to be in most unfavourable configuration 
33.3 Enclosure tests – 

Mechanical, IP, thermal, cold, impact, drop tests are involved. 

A separate Test Plan for enclosures should be used.

33.4 enclosed break device tests
33.5 encapsulated device tests – detailed test with procedure specified.
33.6 energy limited apparatus tests

33.7 restricted breathing device tests

33.8 screw lampholder tests
Procedure and equipment are required to condition the lampholder and measure the insertion torque
33.9 starter holder tests

33.10 electronic starters for tubular fluro lamps & ignitor tests – detailed test procedure with specified “pass” criteria
33.11 wiring test for ignitor circuits – 3kV or 5kV depending on the ignitor
33.12 battery – mechanical shock test

33.13 battery – insulation resistance test
33.14 Additional tests – large/high voltage machines
	
	
	

	34 Routine tests

34.1 Must comply with 60079-0 and tests in 34.2
These test must be performed at all times:

34.2 Routine tests

34.2.1 Dielectric strength test as per 6.8.1
34.2.2 Alternate dielectric strength test
34.2.3 Restricted breathing device test – time to change from 3kPa over/under atmospheric pressure to 2.7kPa over/under atmospheric pressure is at least 27 seconds 

34.2.4 Voltage test (lamps and starters) 3 seconds
	
	
	

	35 Marking

35.1 Marking to address IEC60079-0 elements and any other relevant standards. Marking to show:

Gas groups, energy limited protection, ratings.

35.2 Batteries – type, construction, capacity, warnings

35.3 Examples of marking – tutorial only

35.3.1 Warning marking text
	
	
	

	36 Documentation

The manufacturer must be able to supply documents proving compliance with Exn standard. They include:

- IP rating

- IEC60034 compliance

- safe starting measures (machines 100kW and over)

- machine starting frequency

- safe starting measures (machines 1kV rating and over)

- luminaire compliance to IEC60598-2

- transient limiting for Exn low power devices

- permitted connections for energy limited Exn devices
- replacement of gaskets in restricted breathing devices
	
	
	

	37 Instructions – how the user can safely use the device
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