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INTRODUCTION

In response to Decision 2020/33 - ExTAG 2020 Annual Meeting held remotely, 
2020/33

Members supported the proposal from Prof Xu Jianping for a topic on leakage current rating. ACTION: NEPSI and PTB will prepare a discussion paper on this matter.   If available in time, this discussion paper may serve as input to the next IEC TC31 CAG meeting.

The attached Discussion Paper has been prepared by Professor Xu Jianping for discussion during the IEC TC31 CAG meeting under Agenda Item 8.1.
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Discussion paper regarding dielectric strength test

1 Introduction
With regard to the dielectric strength test indicated in IEC 60079 series standards, some of the standards specify the leakage current while others not. It is necessary for ExCBs and ExTLs to have a better understanding about how much the leakage current rating will influence the test results of dielectric strength test.
2 Background
It is found that there are varying understandings by test laboratories, when setting the leakage current during the dielectric strength test to an identical increased safety equipment. Different laboratories do set different leakage currents on the test apparatus: 5 mA, 50 mA, or even 200 mA, while the test results are always just PASS or FAIL.

The following are the relevant parts of IEC 60079 series standards regarding dielectric strength test.

· IEC60079-11:2011
10.3 Dielectric strength tests
The applied voltage shall remain constant during the test. The current flowing during the test shall not exceed 5 mA r.m.s. at any time.
 
· IEC60079-18:2014
8.2.4 Dielectric strength test
8.2.4.2 Acceptance criteria
The test shall be deemed as passed if no breakdown or arcing occurs during testing.
NOTE Typically the current flowing during the test will not exceed 5 mA r.m.s.

· IEC60079-5:2015
5.1.3 Dielectric strength test for filling material
The filling material complies with the requirements if the leakage current does not exceed 10-6 A. If the material fails to comply, further conditioning and retesting are not permitted.

However, we are NOT able to find such kind of requirement for the leakage current in clause 6.1 of IEC 60079-7:2015, and in clause 5.1.2 of IEC/IEEE 60079-30-1:2015, as follows:
· IEC60079-7:2015
6.1 Dielectric strength
Dielectric strength shall be verified by test:
a) either as given in a relevant industrial standard for the individual items of electrical equipment; or
b) if no such test requirement exists, at the test voltage according to 1), 2) or 3) below, and maintained for at least 1 min without dielectric breakdown occurring.
1) for electrical equipment and Ex Components with rated voltages not exceeding 90V peak or in which working voltages not exceeding 90V peak are present: 500Vr.m.s.+5/0%.
2) for resistance heating devices and resistance heating units to which additional requirements of 5.8 apply : (1000+2Un) V r.m.s. +5/0%, where Un is the rated voltage.
3) for other electrical equipment and Ex Components, where working voltages exceeding 90V peak are present: (1000+2U) V r.m.s. +5/0% or 1500 V r.m.s. +5/0%, whichever is greater, where U is the working voltage.
D.C. test voltages are permitted as an alternative to the specified a.c. test voltage and shall be 170% of the specified a.c., r.m.s. test voltage for insulated windings, or 140% of the specified a.c., r.m.s. test voltage for situations where air or creepage distance is the insulating medium.
For equipment or Ex Components with galvanically isolated parts, the test shall be applied separately, at the appropriate voltage, to each part.

· IEC/IEEE 60079-30-1:2015
6.2 5.1.2 Dielectric test
The dielectric test shall be performed on trace heaters in accordance with Table 4 on test sample(s) prepared as described in 5.1.1.

Table 4 – Test voltages for the dielectric test

	Rated voltage
	Test voltage
V a.c.(r.m.s.)

	<30 V a.c. (r.m.s.)
	500

	<60 V d.c.
	500

	≥30 V a.c. (r.m.s.)
	2 U + 1 000

	≥60 V d.c.
	



The test voltage, where U is the rated voltage, shall be applied between the conductors and the electrically conductive covering at a rate of rise of neither less than 100 V/s nor more than 200 V/s and maintained for (60)s without dielectric breakdown. The test voltage waveform shall be essentially sinusoidal, with a frequency of 45 Hz to 65 Hz. Alternatively the dielectric test may be conducted by submerging the trace heater in tap water at room temperature (resistivity typically 500Ω•m). The ground braid or sheath shall be bonded to the water and the voltage shall be applied between the conductors and the water.

When determining U, the correct use of Phase to Phase or Phase to Neutral voltage levels shall be considered.

3 Discussion and decision of 2020 ExTAG Webinar meeting
During the 2020 ExTAG Webinar meeting, this topic was raised by Prof Xu Jianping, NEPSI CN. Members expressed different opinions on this issue:

Opinion 1: Leakage current should not be taken into consideration for some cases such as an equipment with large distributed capacitances, due to that capacitance coupling current instead of leakage current may lead the test to a misleading way for AC dielectric test. The test results should lie chiefly in the phenomenon of breakdown by visual check.

Opinion 2: Rather than set a limit value of leakage current, we should record the leakage current every time during the test, because the situation will vary from product to product.

Opinion 3: It depends on the level of rated voltage, it will be totally different for high-voltage equipment and low-voltage equipment.

Opinion 4: The leakage current may vary from environment to environment, such as temperature, humidity.

As a conclusion from the discussion during the ExTAG Webinar meeting, a decision was made as follows:

Decision 2020/33
Members supported the proposal from Prof Xu Jianping for a topic on leakage current rating.   
ACTION: NEPSI and PTB will prepare a discussion paper on this matter. If available in time, this discussion paper may serve as input to the next IEC TC31 CAG meeting.

4 Outcomes expected
It seems there are three aspects to consider:

· In case that the leakage current rating may influence the test result of dielectric strength test, it should be stipulated in IEC60079-7.

· In case that the leakage current rating does not influence the test result of dielectric strength test, it should be removed from IEC60079-11, IEC60079-5, IEC60079-18 and other standards, to minimize the misunderstanding.

· To bridge a gap between the above mentioned 2 solutions, in case that this will vary from product to product, rated voltage to rated voltage, environment to environment, then it is better to give more details in some specific standards.
To achieve a consistent testing and certification practice according to these IEC standards mentioned above, it is likely an ExTAG decision sheet, as an interim solution, will need to be generated to clarify and unify this issue, based on discussion and clarifications from IEC TC 31 CAG meeting.

Prof Xu Jianping
Managing Director of NEPSI/SITIIAS
ExTAG Chair of IECEx System
22 October 2020
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