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EXPLANATORY NOTES�
�
1)	The checklist is structured against the technical requirements of:


									IEC 79-0, 1990 and amendments 1 & 2.	General requirements.


									IEC 79-11, Third edition, 1991.						Evaluation, construction and test of 


																																electrical apparatus type of protection 'i'.�
�
2)				Each paragraph has a question/activity reflecting the requirement.�
�
3)				Against each question the assessor indicates:�symbol 45 \f "Symbol" \s 9�-�





									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 code letters 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:


					Electrical apparatus is so designed and manufactured that no spark or thermal effect occurring 							under normal operation and specified fault conditions in circuits that may be exposed to explosive 					gas atmospheres is capable of causing ignition of a given explosive gas atmosphere.�
�
2)	Typical applications:


·	Process control instrumentation.


·	Portable battery-operated devices.


·	Signaling and alarm appliances.�
�
3)	The key points for verification are based on:�symbol 45 \f "Symbol" \s 9�-�


IEC 79-0 + Amd 1 & 2


IEC 79-11, Third edition�
�
�
�
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�
IS THE REQUIREMENT�
COMMENTS BY ASSESSOR�
�
�
DOCUMENTED�
IMPLEMENTED�
�
�
KEY ASSESSMENT POINTS�
�
�
�
�
3.1�
COVERAGE�
�
�
�
�
3.1.1�
Grouping and classification�
�
�
�
�
Sources:  79-0, Cl. 3 & 4; 79-11, Cl. 3.2, 3.3, 3.4 & 4





Are the definitions "intrinsically-safe circuit", "intrinsically-safe apparatus" and "associated apparatus" correctly applied when considering the grouping and temperature classification of apparatus which may involve other types of protection?�
�
�
�
�
3.1.2�
Categories�
�
�
�
�
Source:  79-11, Cl. 5





Are the conditions of evaluation of intrinsically-safe circuits applied in accordance with the faults and safety factors for spark ignition and temperature as prescribed for categories 'ia' and 'ib'?


�
�
�
�
�
3.2�
MAXIMUM SURFACE TEMPERATURE�
�
�
�
�
3.2.1�
Group I apparatus�
�
�
�
�
Source:  79-11, Cl. 6.1.1





Is the presence of coal dust taken into account in the consideration of maximum surface temperature?





�
�
�
�
�
3.2.2�
Special cases �symbol 190 \f "Symbol" \s 9�¾� wiring�
�
�
�
�
Sources:  79-11, Cl. 6.1.3.1 & 6.1.3.2





For copper wiring (including printed conducting tracks) within apparatus the classification of maximum surface temperature can be determined by relating specific dimensions to values of maximum permissible current.


Is there provision for verifying the nominal cross-sectional area of wire conductors and printed board track widths and thicknesses?


�
�
�
�
�
3.2.3�
Special cases �symbol 190 \f "Symbol" \s 9�¾� small components�
�
�
�
�
Source:  79-11, Cl. 6.1.3.3 & Tbl. 3





Are small components which attain temperatures higher than those of the marked temperature class evaluated as to suitability for the temperature class (i.e. by assessment of component size or alternatively by ignition test)? �
�
�
�
�
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3.3�
ENCLOSURE�
�
�
�
�
Source:  79-11, Cl. 6.2; IEC 529





To maintain the type of protection, an enclosure shall provide at least a degree of protection by enclosure IP20 according to IEC 529.  The degree of protection provided may need to vary due to the intended use; e.g. IP54 according to IEC 529 for dusty or wet environments. 


Is equipment available to verify compliance with the test requirements of IEC 529?�
�
�
�
�
3.4�
CONNECTION FACILITIES�
�
�
�
�
3.4.1�
Terminals for external wiring�
�
�
�
�
Source:  79-11, Cl. 6.3.1





To ensure that the type of protection is not likely to be impaired in service, it is essential to assess the possibility of inadvertent interconnections between intrinsically-safe and non-intrinsically-safe circuits and between different intrinsically-safe circuits.


Are the requirements applied for verifying separation between terminations of critical circuits, considering layout, identification, clearance distances and partitions? �
�
�
�
�
3.4.2�
Plugs and sockets�
�
�
�
�
Source:  79-11, Cl. 6.3.2





For both internal and external connectors of intrinsically-safe and non-intrinsically-safe circuits is there verification that interchange is not possible or does not adversely affect the type of protection?


The requirements for separation of terminals for external wiring also apply to the wiring terminations of plugs and sockets which are not pre-fabricated during manufacture of the apparatus.�
�
�
�
�
3.5�
DISTANCES AND CLEARANCES �
�
�
�
�
3.5.1�
General�
�
�
�
�
Source:  79-11, Cl. 6.4.1





Are the distances between critical circuits and circuit parts verified in accordance with the requirements of the standard and considered in the fault analysis as not subject to failure or as countable or non-countable faults? �
�
�
�
�
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3.5.2�
CTI�
�
�
�
�
Sources:  79-11, Cl. 6.4.1 & Tbl. 4; IEC 112





Is equipment available to determine the Comparative Tracking Index according to IEC 112?�
�
�
�
�
3.5.3�
Impact test of fusion-sealed chamber�
�
�
�
�
Sources:  79-0, Cl. 22.4.3.1; 79-11, Cl. 6.4.3





Is equipment available for temperature conditioning and application of impacts according to the test parameters specified in 79-0?�
�
�
�
�
3.5.4�
Relays�
�
�
�
�
Source:  79-11, Cl. 6.4.4





Limits are imposed on the values of currents and voltages switched by non-intrinsically-safe circuit contacts of component relays connected in intrinsically-safe circuits. Is the manufacturer of the apparatus required to apply markings or to include equivalent information to inform the user of rated values that comply with the standard?�
�
�
�
�
3.6�
ENCAPSULATION�
�
�
�
�
3.6.1





�



Separation of components and conductors


    


Exclusion of explosive atmosphere�
�
�
�
�
Sources:  79-11, Cl. 6.5.1, 6.5.2, 6.5.3 & Annex B





Encapsulation by casting compound is used to separate critical circuits, to exclude the potentially explosive atmosphere from critical circuits and components and to reduce the maximum surface temperature.


Are the appropriate casting compound properties of adherence, rigidity, temperature, volume and thickness verified for compliance with the standard, considering applicable components of intrinsically-safe circuits?�
�
�
�
�
3.6.2�
Specification of casting compound�
�
�
�
�
Sources:  79-0, Cl. 22.2; 79-11, Cl. 6.5.4





Is documentation required from the manufacturer which specifies the casting compound; i.e. chemical name of basic polymer, compound manufacturer's type designation, continuous operating temperature, CTI?


�
�
�
�
�
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3.7�
INSULATION�
�
�
�
�
3.7.1�
Voltage test of circuits�
�
�
�
�
Sources:  79-11, Cl. 6.6 & 9.3





Is there provision for verifying the ability of the insulation between critical circuits to withstand the test voltages specified in the standard?


Refer to TYPE TESTS, Voltage test methods.�
�
�
�
�
3.7.2�
Internal wiring�
�
�
�
�
Source:  79-11, Cl. 6.7, 9.3 & Tbl. 4 - line 7 





Is the internal wiring of non-intrinsically-safe and intrinsically-safe circuits checked to determine adequate grades of insulation and distances between cores?�
�
�
�
�
3.7.3�
Earthing�
�
�
�
�
Source:  79-11, Cl. 5, 6.8 & 7





Where earthing is used to supplement insulation or distances to maintain the type of protection, conductors, connectors and terminals in the path must be rated to carry the maximum continuous current possible under assumed conditions of fault.  


Are conducting parts in the earthing path checked to verify compliance with the key factors addressed by the standard including current-carrying capacity, terminal contact pressure and resistance to vibration, routing through connectors, accessibility and fault susceptibility?


In addition, earthing of an intrinsically-safe circuit for reasons not connected with the type of protection must not introduce adverse effects.�
�
�
�
�
3.8�
EXTERNAL WIRING�
�
�
�
�
3.8.1�
Permissible parameters�
�
�
�
�
Source:  79-11, Cl. 6.9.1





The maximum permissible cable inductance, capacitance and if possible L/R of wiring external to apparatus shall be specified for any intrinsically-safe system, based on apparatus output voltage, current and energy storage.


Is there provision to determine internal circuit inductance and capacitance of intrinsically-safe and associated apparatus (e.g. RLC meter or reference inductance and capacitance in conjunction with spark test apparatus)?


�
�
�
�
�
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3.8.2�
Multicore cables�
�
�
�
�
Sources:  79-0, Cl. 22.2; 79-11, Cl. 6.9.2





Interconnection between and open circuiting of multi-core cable conductors are considered as possible failures before the application of specified faults for the category.


Is the assessment of limited cable failures as allowed by the standard based on type verifications and tests of cable specified in definitive documents submitted by the manufacturer? �
�
�
�
�
3.9�
COMPONENTS�
�
�
�
�
3.9.1�
Piezoelectric devices�
�
�
�
�
Sources:  79-0, Cl. 22.4.3.1, 25.2 & 25.5; 79-11, Cl. 6.10





Is suitable equipment available to determine the electrical output of piezoelectric devices (e.g. impact test fixture, oscilloscope, capacitance bridge)?�
�
�
�
�
3.9.2�
Rating�
�
�
�
�
Sources:  79-0, Cl. 4.1; 79-11, Cl. 5 & 7.1





Are the maximum current, voltage or power dissipation of critical discrete components (except such devices as transformers, fuses, thermal trips) checked to determine that they do not operate at more than *two thirds of the maximum rated values specified by the component manufacturer, including under fault conditions?


(* Note:  Semiconductors used as shunt energy limiting components must not fail open on application of the current which would flow if the device failed in the short-circuit mode.)


Account shall also be taken of the effects of the mounting conditions and ambient temperature range specified by the manufacturer of the apparatus. �
�
�
�
�
3.9.3�
Fuses�
�
�
�
�
Source:  79-11, Cl. 7.2





Fuses may protect other components performing current or voltage limiting functions provided that the component  can withstand 1.7 times fuse rated current .


Is there a method in place to verify that fuse time-current characteristics ensure that the transient ratings of the protected component are not exceeded?�
�
�
�
�
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3.9.4�
Cells and batteries�
�
�
�
�
Sources:  79-0, Cl. 8.2; 79-11, Cl. 7.4, 9.4 & 10.4





Requirements for the type of protection apply where the entire apparatus assembly, including batteries, is intended to be used in an explosive gas atmosphere and is not provided with other types of protection.


Are verifications applied to determine compliance with the factors addressed by the standard for the type of protection?


The factors include electrolyte spillage, battery voltage, short-circuit current, integrity and layout of energy-limiting components, battery replacement, external recharging contacts, unspecified construction.�
�
�
�
�
3.10�
INFALLIBLE COMPONENTS�
�
�
�
�
Source:  79-11, Cl. 8 and sub-clauses





In the evaluation of intrinsically-safe and associated apparatus, certain components and assemblies of components must be considered not subject to fault. 


Are all claims of infallibility for components that must be deemed not subject to fault verified in accordance with the specific requirements of this clause in addition to all other applicable requirements of the standard? �
�
�
�
�
3.11�
TYPE TESTS�
�
�
�
�
3.11.1�
Test instrumentation�
�
�
�
�
Sources:  ISO/IEC Guide 25





Are written procedures followed for reference devices (e.g. reference inductance and capacitance) and measuring instruments which address:





�symbol 183 \f "Symbol" \s 9�·�	Periodic calibration?


	i.e.  Laboratory staff must use only that test equipment�	which has the appropriate calibration marking.





�symbol 183 \f "Symbol" \s 9�·�	Validation of borderline test measurements?


	i.e.  A borderline measurement shall be considered �	valid if the difference between the measured value and �	the requirement set by the standard exceeds the total �	uncertainty of the test and measurement system used.


�
�
�
�
�
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3.11.2�
Spark ignition test�
�
�
�
�
Sources:  79-3; 79-11, Cl. 9.1 & sub-clauses





a)	When the structure and electrical parameters of a circuit are not sufficiently well defined for its safety to be deduced from reference curves, is testing carried out under normal and fault conditions (including safety factors) specified for the appropriate category?








b)	Is the spark test apparatus as described in IEC 79-3?








c)	Are there any modifications of the IEC spark test apparatus or alternative test apparatus that are used when the design per IEC 79-3 is not suitable?








d)	Does the test mixture delivery method ensure that an explosive test mixture as specified for the group of the apparatus under test is applied throughout the test and calibration periods?








e)	Are bottled test gases of known purity �symbol 179 \f "Symbol" \s 9�³� 95 % used  (e.g. certified contents analysis by the supplier, traceable to national standards or alternatively, proven or verified by other recognized scientific or technical procedures)? 








f)	Does the calibration circuit  d.c. supply have suitable characteristics to ensure stability of voltage and to present negligible impedance for the release of inductive energy?


�
�
�
�
�
3.11.3�
Temperature test methods�
�
�
�
�
Sources:  79-0, Cl. 22.4.6; 79-11, Cl. 9.2





The methods used for measuring surface temperatures must take into account the effects of the measuring system itself, surface orientation, air currents, test ambient temperature and reference ambient temperature.


Is a written procedure followed for the measurement of  maximum temperatures of critical surfaces?�
�
�



























�
�
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3.11.4�
Voltage test methods�
�
�
�
�
Source:  79-11, Cl. 9.3





Is there a written procedure covering electric strength testing? �
�
�
�
�
3.11.5�
Small component ignition test�
�
�
�
�
Source:  79-11, Cl. 9.5





Is test equipment available to assess the risk of ignition of a representative flammable mixture by small components that exceed the temperature class of the apparatus?








Is there a written procedure defining set-up and operation of suitable test equipment or a dedicated test apparatus? 








�
�
�
�
�
3.12�
MARKING AND INFORMATION�
�
�
�
�
3.12.1�
Required markings�
�
�
�
�
Sources: 79-0, Cl. 25.2, 79-11, Cl. 10.1 & 10.3





Is the manufacturer of the apparatus required to apply markings to the apparatus which generally include manufacturer's identification, product type identification, symbol Ex, sign for the type of protection, group symbol, temperature class for Group II apparatus, installation drawing number and sign X indicating special conditions?�
�
�
�
�
3.12.2�
Permanency of markings�
�
�
�
�
Sources:  79-0, Cl. 25.1





Is there a procedure in place to evaluate the method of marking, as in the case of an adhesive label, for exposure to the environment and possible reaction with chemicals in potentially explosive atmospheres per the applicable groups?





�
�
�
�
�
3.12.3�
Associated apparatus�
�
�
�
�



Are specific markings required to distinguish associated apparatus having type 'i' protection only (e.g. [Ex i�symbol 95 \f "Symbol" \s 9�_� ] ) or, in the case of group II, having protection in addition to type 'i' and the sub-divisions differ (eg. [ia II�symbol 95 \f "Symbol" \s 9�_� ] )?�
�
�
�
�
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