Capacitance Current Switching WG  (C37.04a & C37.09a) Under HVCB 


Notes of interest 10/03/2001 meeting





A joint meeting was held with the ADSCOM TF on Capacitance Current Switching Common Clauses on October 3, 2001 In Quebec, QC with 14 members and 11 guests.





The invitations to ballot on C 37.04a & C37.09a close 10/10/2001





The Draft C 37.09a has the following treatment of NSDDs taken directly from IEC 62271-100:





3.1 non-sustained disruptive discharge (NSDD): Disruptive discharge between the contacts of a vacuum circuit-breaker during the power frequency recovery voltage period resulting in a high-frequency current flow which is related to stray capacitance near the interrupter


NOTE ?Non-sustained disruptive discharges are interrupted after one or a few loops of the high-frequency (EHF) current.


(from 4.10.11)





b)	either no restrikes occurred during test-duties CS1 (LC1, CC1 and BC1) and CS2 (LC2, CC2 and BC2), or, if one restrike occurs during the complete test-duties 1 and 2, then both test-duties shall be repeated on the same apparatus without any maintenance. No restrike shall occur during the extended series of tests. External flashover and phase-to-ground flashover shall not occur. If NSDDs occur  clause 4.10.11.1 applies;


(from 4.10.11.1)





During capacitive current switching tests in a three-phase test circuit with isolated neutral, a discharge which occurs later than one-quarter cycle and up to one-half cycle of the power frequency after current interruption will be treated as a restrike and is not considered to be a NSDD.


Non-sustained disruptive discharges may occur during the recovery voltage period following a breaking operation. Discharges during the TRV period are not considered to be a NSDD. Discharges are considered NSDD(s) if they occur later than one-quarter cycle of the power frequency after current interruption in the last two poles to clear. Earlier discharges are considered to form part of the arc extinguishing process. 


During capacitive current switching tests in a three-phase test circuit with isolated neutral, a discharge which occurs later than one-quarter cycle and up to one-half cycle of the power frequency after current interruption will be treated as a restrike and is not considered to be a NSDD.


NOTE 2?An explanatory note is given in Annex C.1.


If a NSDD occurs:


In case of capacitive current switching tests a maximum number of NSDD’s corresponding to one ninth of the number of breaking operations is permitted during the individual test series, for example line-charging current switching tests;


In any case, when there are multiple occurrences of the phenomenon during one test, they shall be counted individually;


-	resumption of the power frequency related follow-through current triggered by a NSDD is not allowed, even though it may only result in a single loop of current flow;


the test report shall include reference to the NSDDs and test-duty in which they occurred.





C.1 Explanatory note regarding behaviour of circuit-breaker during tests (4.10.11 and 4.10.11.1)


When switching capacitive currents in a three-phase test circuit with isolated neutral, a distinction between NSDD and restrike cannot be made, since the appearance of both different events on the oscillogram is the same. To avoid putting circuit-breakers showing NSDDs at a non-justified disadvantage, the valuation of the test results given in 4.10.11.1 was established for the following reasons.


If the circuit-breaker is able to withstand the first crest of the recovery voltage in capacitive current switching tests, it has shown that it is able to withstand the maximum voltage occurring in this test, applied at a certain position of the contacts during the opening movement. At any later instant of time, the contact distance is longer, i.e. the electrical field stress between the contacts is lower. If a breakdown of the voltage occurs after passing this first voltage crest, the probability is high that this event is a NSDD and not a restrike. Therefore, the following method of evaluation of capacitive current switching tests is used, taking all the other rules given in 4.10.11.1 into account:
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Kirk Smith gave a presentation on NSDDs and how they should be treated in testing circuit Breakers for Capacitance Current Switching.  





An NSDD  is an EHF discharge that does not result in charge transfer to the capacitive load under test.  The charge transfer involves only “Stray capacitance”  (100pF or less?)   It is not a resumption of load or transient current.





There has never been a field problem attributable to NSDDs  





NSDDs are not  an indicator of capacitance switching quality, nor are they necessarily related to restrikes or reignitions.  Some Vacuum interrupters which exhibit numerous NSDDs have a lower probability of restrike than those with very few NSDDs.  





The IEC 62271-100 treatment of NSDDs was adopted from an STL testing guide.


The criteria may be easy to evaluate in a test lab, but do not appear to have any bearing on field performance of the switching device, with regard to restrike or any other measure.





Kirk recommends that the number and timing of NSDDs  not be considered in testing interrupters.





Determination of a reignition or restrike should be based on the response of the load capacitance.  i.e resumption of power frequency or transient frequency current.





Therefore the Working Group recommends voting Negative on C37.09a on clause 4.10.11 and 4.10.11.1 and annex C.1





Kirk Smith and Les Falkingham will develop suggested alternate wording by November 15, 2001. 











Outrush /Inrush Currents 





Outrush current limitations will be discussed in C37.012.  (discussion covered in C37.012 WG)





Additional enhancements to future standards to be covered by ADSCOM TF on Capacitance Current Switching.





 Grace & Peace





Roy Alexander





Chair: WG on Capacitance current switching (C37.09a C37.04a)





 











