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Question:   What is meant by “permissible value” for Insulation materials in a type 1 or 2 transformer for galvanic isolation between IS and non-IS circuits?
Background:

IEC 60079-11 defines that a transformer for galvanic separation that meets the requirements of clause 8.1 or 8.2 is an infallible transformer. According to the type test (clause 10.10) a worst case scenario (supplying with 1.7 x fuse current of primary protecting device at maximum voltage Um with a secondary load that results in maximum transformer load) is required to be applied to the transformer. After stressing the transformer this way a dielectric strength test shall demonstrate that the galvanic separation is still achieved.
The second to last paragraph of clause 10.10 reads "the permissible value for the class of insulation given in IEC 60085 shall not be exceeded for type 1 and type 2 transformers”. 

Note: IEC 60085 uses the term “thermal class” NOT “class of insulation”

According to clause 8.1 and 8.2 the transformer type test is not done at normal continuous operating conditions, but with a worst case failure scenario to get the maximum power dissipation in the transformer to test if the galvanic isolation is still achieved. 

Usually transformers are designed in a way that the thermal class of their electrical insulating system (EIS) is not exceeded during continuous operating conditions at the maximum ambient temperature. 

For other than normal operating conditions IEC 60085 refers to product TCs to determine the operating conditions under which the maximum temperature of the device may differ from the thermal class of the EIS (Clause 4.1 of IEC 60085).  To prevent destroying the EIS applying protective devices like fuses, thermal non-resetting devices etc. is a common means often used by manufacturers of transformers and described in several transformer product standards (e.g. IEC 61558-1 for safety transformers).

Answer: 

As suggested by IEC 60085 it makes sense to look into a product standard for safety transformers to get more details about permissible values for special operating conditions (failure mode) as requested by the type test in IEC 60079-11 clause 10.10. Due to safety reasons looking into the transformer standard for protection against electric shock (IEC 61558-1) is a good choice to get permissible values for the EIS.

The recommendation is therefore to take the values from IEC 61558-1 as permissible values for the thermal class of the EIS. For the nominal operation the values of Table 1 in IEC 61158-1 should be taken and for the type test of an infallible transformer according IEC 60079-11 clause 10.10 the values of Table 3 in IEC 61158-1.

	Thermal Class of the insulation material
	Limit temperature acc. to IEC 60085

°C
	Limit temperature acc. to IEC 61158-1, Table 1, °C
	Test limit temperature acc. to IEC 61158-1, Table 3, °C

	A
	105
	100
	150

	E
	120
	115
	165

	B
	130
	120
	175

	F
	155
	140
	190

	H
	180
	165
	210


Remark: Column 3 values are slightly lower than column 2 values to consider hot spots when the method of winding resistance increase is used.
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