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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 79-7: 1990 Third edition 1990

Construction and test of electrical apparatus type of protection `e'.

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 code letters are used to indicate:



NA
The activity has not been fully satisfied.



AS
The question was not considered applicable.



IM
The activity has been satisfied.



UN
The degree of compliance was not established or that the requirement. is partially satisfied.

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.





GENERAL;
1)
Protection philosophy.


Electrical apparatus is so designed and manufactured that  arcs and sparks do not occur in normal service nor under adverse operating conditions. The surface temperature of all parts is kept below the specified T Class value even under adverse operating conditions.

2)
Typical applications.

· Induction motors

· Luminaires

· Solenoid valves

· Batteries

· Junction Boxes

· Trace heating tapes

· Transformers

3)
The key points for verification.


These are based on:


IEC 79-0 + Amd 1 & 2


IEC 79-7 + Amd 1 & 2



IEC STANDARD REQUIREMENT

KEY ASSESSMENT POINTS
IS THE REQUIREMENT
COMMENTS BY THE ASSESSOR


DOCUMENTED
IMPLEMENTED


3.1
ENCLOSURE
3.1.1
Materials.
Sources: 79.0. Cl, 5.1, 6, 22.4.6

Are the materials used in construction verified as capable of withstanding the range of temperatures, humidity and aggressive environments specified in the standard. Particular requirements are specified for non-metallic materials.

3.1.2
Robustness.
Source: 79-0. Cl.  22.4.3

Is the enclosure checked to ensure that it provides mechanical protection for its contents, as demonstrated by its resistance to mechanical impact. Any light transmitting parts of the enclosure must also meet the stated requirements.

3.1.3
Ingress protection.
Source: 79.0. Cl. 22.4.4 

and 79.7. Cl. 4.9

Except where specified differently for particular types of apparatus, is there verification that the enclosure provides a minimum ingress protection of IP54, in order to prevent dust or water entering the enclosure and impairing electrical separation.

3.1.4
Cable entries
Sources: 79.0. Cl.15, 22.4.9, 22.4.10

Are cable and conduit entries checked to ensure that they do not alter the specific aspects of the type of protection. Is particular attention paid to cable sealing, clamping and mechanical strength

3.1.5
Fasteners.
Sources: 79.0. Cl. 8 & 79.7Cl 4.1

Is there provision for checking the special fasteners which are required for Group I apparatus containing bare live parts.
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IMPLEMENTED


3.1.4
Cable entries
Sources: 79.0. Cl.15, 22.4.9, 22.4.10

Are cable and conduit entries checked to ensure that they do not alter the specific aspects of the type of protection. Is particular attention paid to cable sealing, clamping and mechanical strength.

3.1.5
Fasteners.
Sources: 79.0. Cl. 8 & 79.7Cl 4.1

Is there provision for checking the special fasteners required for Group I apparatus containing bare live parts.

3.2
TERMINATIONS
3.2.1
Location of conductors
Sources: 79.0.Cl.14 & 79.7. Cl.4.1, 4.8

Are conductors whether of external cabling or internal wiring checked to ensure that they are located and fastened in such a way as not to mechanically stress the terminations.

3.2.2
Clamping of conductors
Sources:79.7 Cl.4.1, 4.2

Are the requirements carried out for verifying that conductors can be clamped securely within the termination without damage which could impair electrical continuity.

3.2.3
Rating.
Sources: 79.7.Cl.4.1

Are the current carrying capacities of the terminations determined and verified in relation to the maximum surface temperature allowable (see 3.4)
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KEY ASSESSMENT POINTS
IS THE REQUIREMENT
COMMENTS BY THE ASSESSOR


DOCUMENTED
IMPLEMENTED


3.3
SEPARATION OF CONDUCTORS
3.3.1
Insulation.
Sources:79.0 Cl.22.4.7 & 79.7.Cl.4.5, 6.1

Is the insulation used to enclose live conductors checked to ensure that it is suitably rated with regard to its operating voltage, service temperature and operating environment.

3.3.2
Creepage
Source: 79.7. Cl.4.4

Is there provision for verifying that the distance between live conducting parts, measured along the insulating surfaces, is not less than the values specified in the standard.

3.3.3
Clearance
Source:79.0.Cl.4.6

Is the distance through air between live conducting parts verified to ensure that it is not less than the value specified in the standard.

3.3.4 
Windings
Source: 79.7. Cl.4.6

Is there provision for verifying that the insulation of conductors used for electro-magnetic windings is adequately specified to prevent interturn breakdown. Are the windings checked to ensure that they are impregnated with a suitable substance such that spaces between conductors are filled and good adhesion between conductors is achieved so as to withstand electromagnetic forces.
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3.4
SURFACE TEMPERATURE.
3.4.1
Surfaces to be measured.

Sources: 79.0.Cl.4 & 79.7.Cl.4.7

For temperature classification purposes it is assumed that the surrounding explosive atmosphere can enter the enclosure and have access to all parts inside, It is therefore necessary to measure the surface temperature of these parts as well as the external surface temperature of the enclosure. Are the necessary provisions for undertaking these tests available and are the tests being carried out.  

3.4.2
Conditions for temperature measurement.
Source: 79,7. Cl.22.4.6

Are the supply conditions, applied when carrying out temperature tests, selected to represent the worst case to be encountered in the specified working range of the apparatus. Are the circumstances likely to be encountered in service, such as the rectifying effect of a fluorescent tube approaching the end of its life, or the `sticking' of an a.c solenoid armature taken into account.

3.4.3
Methods for measuring surface temperature.
Source: 79.0.Cl.22.4.6

Do the methods used for measuring surface temperatures take into account the effect of the measuring system itself and also the surrounding conditions such as draughts. 

.
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3.4.4
Controls for limiting temperatures.
Source: 79.7. Cl.4.7.4

Are the control devices verified, which are used to avoid conditions which could lead to temperatures exceeding the limits for the insulating material or the surface temperature classification.  These devices can range from suitably protected fuses to thermal overload devices used with induction motors

3.5
ROTATING MACHINES.
General Sources: 79.0 Cl. 16 & 79.7. Cl.5.1, 6.2.

3.5.1
Ingress protection.
Is there provision for verification of the ingress protection of machines. Note that the minimum requirements which apply only to  machines installed in clean environments and supervised by trained personnel are; IP23 for Group I machines and IP 20 for group II machines.

3.5.2
Internal fans
Is there provision for verifying that the clearances and materials of internal fans conform to the general requirements for external fans on rotating machines.

3.5.3
Air gaps.
Is the  minimum radial gap between the stator and the rotor checked to ensure that it is NOT less than the value given by a formula which includes rotor diameter, rated speed, core length and the type of bearing.
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IMPLEMENTED


3.5.4
Cage rotors.
Is there confirmation that cage rotors are soundly constructed so as to avoid sparking between bars and rotor core during starting. Is particular attention paid, and checks made to the ratio of starting to running current, and the time taken for a protective device to disconnect the motor in order to avoid excessive temperatures.

3.5.5
Risk assessment for large machines.
Although not yet included in the standard, precautions are required for large machines operating at high voltage (above 3.3 kV) or high power (above 500kW) Certain factors need to be assessed to determine whether type testing in an explosive atmosphere is required.

Is there a procedure in place to enable the above to be verified.

3.6
LUMINAIRES
General Sources: 79.0. Cl.20 & 79.7. Cl.5.2, 6.3.

3.6.1
Light sources.
Light sources in which failure of the envelope could expose hot internal parts to an explosive atmosphere are not permitted.

Are procedures in place to verify this ?

3.6.2
Lamp holders and lamp caps.
Are lamp holders and lamp caps verified so as to ensure that they are designed and constructed as to provide secure connection without the risk of sparking, arcing or overheating, even under adverse operating conditions
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3.7
BATTERIES.
General sources: 79.0. Cl.5.5, 6.6

3.7.1
Containers
Are battery containers checked to ensure that they are of sufficient rugged construction to provide adequate electrical separation between poles of cells and between poles and the container, and have sufficient ventilation to prevent any build up of hydrogen.

3.7.2
Cells
Are individual cells checked to verify that the electrolyte will not leak, overflow or be ejected. Where necessary a means of indicating the electrolyte level has to be provided and verified as suitable.

3.7.3
Connections
Are the connections between cells checked to verify that they are capable of accommodating relative movement between cells without impairing the electrical connections or giving rise to inadmissible temperatures at the required rated currents. Are they, where necessary, checked to ensure adequate protection against attack by the electrolyte and insulated to avoid tracking currents and accidental contact.

3.8
GENERAL PURPOSE CONNECTION AND JUNCTION BOXES.
General source: 79.7. Cl.5.7, 5.8

Are boxes checked to ensure that the rating allocated is related to the maximum dissipated power or to the number, size and current rating of the terminals
.
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3.9
RESISTANCE HEATING DEVICES
General Sources: 79.7. Cl.5.8, 6.8

3.9.1
Materials
Are the materials verified to be capable of withstanding a temperature 20 (C above the maximum operating temperature declared by the manufacturer.

3.9.2
Construction
Where required for the effective operation of a protective device, an electrically conductive covering is required, usually in the form of a metallic braid. The heating resistors must be kept from contact with the explosive atmosphere by electrical insulation.

Verification ir required to ensure the above safety means are provided.

3.9.3
Temperature limitation
Are there verification checks made to ensure that the heating device is inherently self regulating or that any required protective systems isolate the device in the event of limiting temperature being reached
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