Dielectric Tests Subcommittee – Unapproved Meeting Minutes

October 27, 2010-Toronto Ontario

9.6 Dielectric Tests Subcommittee – Loren Wagenaar, Chair;  Thang Hochanh, Vice-Chair; Dennis Marlow, Secretary

The Dielectric Tests Subcommittee (DISC) met on Wednesday, October 27, 2010 at 11:00 am in Toronto, Canada, with 157 persons in attendance. There were 67 of 122 members, and 90 guests present.  4 of the 41 returning guests who requested membership will have their participation status reviewed prior to acceptance
9.6.1 Chair’s Remarks

1. Loren Wagenaar thanked his Vice Chair , Secretary, WG and TF chairpersons and members for their personal support and continued excellent committee work in his absence these past three meetings. Some of this work has found its way into the recently published revisions of C57.12.00 and C57.12.90.
2. The Chair briefly reviewed highlights of the Administrative Subcommittee meeting held on Sunday:

a) The next meetings: 

1. Spring 2011 April 10-14 (Catamaran Resort $145) – San Diego, CA - hosted by San Diego Gas & Electric
2. Fall  2011 , TBA USA
b) The present participation the transformer committee is 50% manufacturers, 30% consultants and 20% users. As an encouragement to increase user participation, all first time participants in the users category will receive free registration for the San Diego meeting.
3. A roll call of committee members showed 64 members were in attendance at the start of the meeting. The new quorum requirements were met. The membership participation will be again reviewed prior to the next meeting to include only active members. All WG and TF should update their rosters prior to the next meeting.
4. The minutes of the Spring 2010 meeting in Houston were approved as written and are available on the IEEE Transformers Committee Web Site.

9.6.2 Working Group Reports

9.6.2.1   Task Force on External Dielectric Clearances 


 Eric Davis, Chair; Dennis Marlow, Secretary
The TF met on Oct. 25, 2010 at 9:30 am at the Hilton Toronto.  48 people attended this sixth meeting, 8 members and 40 guests (19 repeat guests) were present with 2 accepted as new members, bringing the total membership to 20.  We did not have a quorum. The membership list will be verified further to include only those participants who have attended 2 of the last 4 meetings.

The minutes from the fall 2009 meeting in Lombard, IL and the spring 2010 meeting in Houston will be sent to the active members for approval by email.
The IEEE patent disclosure requirement policy was discussed.  Reference to the package posted on the IEEE Transformers Committee Web site was made. None of the members and guests present during the meeting was aware of any patents related to the work of this TF.

The Chair adopted a different approach for this meeting in order to get informal input from the attendees about the clearance requirements and obtain any feedback about any problems with the present clearances being used in the industry.

The following points were discussed:

· Recommended minimum electrical clearances based on BIL/BSL requirements versus clearances required for applied and induced tests.  A straw vote was conducted with 30+ to zero in favor of making the clearances based BIL/BSL.

· Presentation of the recommended minimum electrical clearances.  The current table lists clearances by voltage.  A straw vote was conducted in favor of listing the clearances by BIL/BSL.  There were different opinions on including the voltage as well.
· Establishing the clearances for BSL.  

· The clearances in C57.12.00 are less than those used in CSA or IEC for the same BSL.

· IEEE 1427 determines recommended minimum clearances in air insulated substations based on certain electrode conditions and configurations plus a 10% probability of flashover.  

S = 8 / [ (3400* kg * δm)/CFO -1 ]



S  
is the metal-to-metal strike distance in meters



kg 
is the gap factor



δm
is the altitude correction factor (1.0 at sea level)



CFO
is the critical flashover voltage in kilovolts

· CSA also uses the same formula as that used in 1427.

 A straw vote was conducted in favor of using this formula.

· Selecting the gap factor.  The gap factor is based on the physical configuration.  It was agreed to provide a list of gap factors along with a recommendation of the gap factor to use.

· Selection of the CFO.

· The criteria of 10%, 20% or 50% probability of flashover were discussed.  

· A discussion evolved about what clearances are actually required for the transformer. 

· The question of insulation co-ordination done by the system planners is beyond the scope of this TF but for the resulting BIL specification  requirements for the transformers, it is extremely important that the external clearances have adequate safety margin to prevent external flashovers.

· The chosen surge arrester will determine the permissible safety margin for insulation co-ordination.

· AEP uses 20-30 inch clearances than IEEE clearances at 230 and 345 kV. At 500 kV and above all transformers are single phase.
The system study done by the purchaser has specified what he has determined to be the correct BIL for the transformer. Ultimately it is up to the customer to determine this BIL and up to the transformer manufacturer to provide adequate external clearances to prevent external flashovers.

· We discussed the impact of a flashover at the transformer.

· A simple phase to phase flashover can burn a hole in the bushing cap which can cause consequential damage to the bushing such as water in the cap or in the oil.

· A flashover at the secondary side for an autotransformer will result in a through fault and that needs to be taken into consideration.

· The general consensus was that we do not want a flashover on the external terminals. It is ok to have a flashover on the external incoming lines but not on the transformer terminals.

· There was a suggestion to calculate what the probability of flashover is on the transformer terminals with the CSA and IEC clearances.

A survey will be sent out to the members and interested guests plus the DI SC for review so that comments can be obtained about the proposed clearance table.

As time was short the meeting was adjourned at 10:47 am.
Respectfully  submitted, Dennis Marlow

9.6.2.2 Task Force on Special Dielectric Test Issues – Bruce Forsyth, Chair

The Task Force on Special Dielectric Test Issues did not meet as their assigned work is completed.
9.9.1.3 Working Group for Revision of the Impulse Test Guides C57.98 and C57.138                      Art Molden, Chair; Joe Melanson, Co-Chair
1. The meeting started at 9:30 AM on Tuesday October 26, 2010, with 44 attendees present of which 7 were members and 37 were guests.  Introductions were made of the attendees.

2. The quorum requirements were discussed and the member statuses of active members in the group were confirmed by Chairman Art Molden. Based on the membership requirements specified in the WG P&P manual our working group now has 9 members. 

3. Having established that a quorum of members was present past meeting minutes were offered for approval and approved.

4. The IEEE Patent Policy policies were reviewed with the group.  The group was polled to see if there were any known patent issues to disclose relative to this standard.  None were indicated by any of the attendees.

5. Art Molden announced that our Guide was in the balloting process and there was going to be some more work to do to resolve comments that were being posted.

6. Art asked for volunteers to sign up for participation in the revision of C57.138 the Recommended Practice for Routine Impulse Test for Distribution Transformers.  A signup sheet was circulated and 18 attendees of our WG signed up.

7. An item of new business was proposed by Pierre Riffon regarding the so called “k factor” method of measuring impulse voltage waves. The “k factor” method will be included in the next revision of IEEE Standard 4 that is currently in the editorial stage prior to the first ballot. Art Molden along with Standard 4 WG members Jim McBride and Jeff Britton and also Dr Wolfgang Hauschild provided some history and explanations on how this method differs from the present method of determining the impulse voltage parameters from a digital record of the impulse voltage. Art Molden will investigate the possibility of posting some technical papers on this topic on the Transformers Committee web site. It was also suggested that this topic might be a good one to use as a Presentation at a future IEEE Transformers Committee meeting.

There being no more business and the meeting was adjourned at 10:15 AM.

Minutes submitted by Art Molden and Joe Melanson
COMMENTS FROM SC MEMBERS

Marcel Fortin indicated that someone from the Distribution SC has been assigned to review C57.138 by the Distribution SC. Loren Wagenaar indicated that it is the responsibility of the DI SC to perform that function since the work on the recommended practice was the responsibility of the DISC, and that any and all members from the Dist SC are welcome to join the WG for the review of this standard. He indicated that the Dist SC chair had given him the name of a volunteer from the Dist SC and he would contact that person before announcing him to the committee.
9.6.2.4 Working Group on Revision of Low Frequency Tests – Bertrand  Poulin, Chair; Bill Griesacker, Secretary

1. The WG met on October 26th. There were 63 attendees, 21 members and 42 guests present.  There are 53 official members of the working group, therefore there a quorum was not present to permit voting.

2. The minutes from the October 2009 meeting in Lombard, IL were brought to the table; there were no objections although the minutes were not approved since a quorum was not present. The minutes will be distributed by e-mail to the members for approval.

3. There was a request for any patent issues to be made known, none were voiced. 

4. The chairman announced that the tutorial on partial discharge (pd) requested by attendees at a previous meeting will take place at the 2011 Fall meeting.  

5. Thang Hochanh presented his report for the Task force for pd in other devices such as CTs and Bushings.   At their meeting, 3 presentations were made. The topics discussed were the construction, shielding and grounding of a High Voltage laboratory to achieve very low background noise for pd testing and typical test configurations for the testing of PTs and CTs. More details are can be found elsewhere in the DISC minutes.
6. The chairman made a quick presentation on special situations to be considered when making a C-tan(d) test (also referred to as dielectric power factor) on transformers. In particular, the case of transformers having axially split LV windings should be tested as 2 winding transformers and not as 3 winding ones. The widely used 0.5% limit for the power factor applies to main insulation structures made of oil-barriers or paper oil systems. Insulation structures mostly made of solid insulation may show a slightly higher power factor without causing any concern. The attendance agreed that a caution note should be added to the factory test code and the field test guide on this topic. A comment from a member at the SC meeting was that you also need to look at the current and capacitance when you have power factors like 0.65 or 0.7
7. Dr Lemke presented the state of the development work on an addendum to the IEC standard on pd measurements. Several important additions are under consideration.

8. Loren Wagenaar inquired about the follow-up to the results of a survey sent to the SC last year on the testing of 69 kV transformers. The status is that the WG has already agreed to recommend that 69 kV power transformers must receive impulse and induced test as class II transformers. The recommendation will be sent to the Chairman of the WG on revision of C57.12.00 for inclusion in the next ballot of this document as it was too late for inclusion in the 2010 revision.

9. The meeting adjourned at 2:45 p.m.
9.6.2.5 Working Group on Revision of Impulse Tests – Pierre Riffon, Chair;                 Peter  Heinzig, Vice-Chair
The WG met on October 26, 2010, from 3:15 pm to 4:30 pm.  Twenty members (20) members and fifty-eight (58) guests attended the meeting.  Required quorum was met.  Four (4) guests requested membership.  The meeting was chaired by Pierre Riffon, chair of the WG.

WG chair has reviewed the WG membership since the Houston meeting.  The membership has been decreased from 42 members to 32 members.  Members should have attended at least one of the two last meetings.  Otherwise, their member status has been changed to a guest status.  Only active members coming on a regular basis to meetings will keep their member status.  This membership rule will be kept for upcoming meetings in order to get better chances to meet the quorum requirement.

The agenda has been reviewed and accepted as written.

The minutes of the Lombard and Houston meetings were approved as written.  Lombard meeting minutes were not able to be approved at the Houston meeting since the quorum was not met.

The IEEE patent disclosure requirement policy was discussed.  None of the members and guests present during the meeting were aware of any patents related to the work of this WG.

The first technical item of business was to discuss the status of Revision 4 of the draft concerning the tap changer position during lightning impulse tests.  This subject has been extensively discussed at the past 4 meetings.  The 3rd survey made within the WG and within the Dielectric Tests SC got an approval rate of 88%.  Four (4) negatives were received, 2 were resolved and 2 cannot be resolved.  This bring the approval rate of the 3rd survey to 92.7%.  Since the two negatives cannot be resolved, the WG chair did recommend to send D4 to Steve Antosz for inclusion in the next C57.12.90 draft for ballot.  This recommendation has been approved by 19 members present.  One member did vote against the proposal.

The second technical subject was related to the survey made on the number of impulses to be applied during impulse tests.  The proposal requests to increase the number of full impulses from one to three as required by IEEE and IEC standards on insulation coordination and HV testing and to align the impulse testing procedure with IEC 60076-3.  This survey was made in February 2009 and the comments received were not really discussed due to lack of time and overburden agendas.  WG Chair proposal was to re-survey the proposal prior to the next meeting within the WG and Dielectric Tests SC taking into account the comments received on the first survey.

On new business, a presentation by Mr. Luc Doorpmanns regarding the F filtering function to be applied on lightning impulse wave shape for parameters evaluation.  This filtering requirement is now part of the newly published IEC 60060-1 on dielectric testing.  IEEE Std. 4 is also considering of adding this method in the next revision of IEEE Std. 4.  This will also impact transformer impulse testing and the WG will consider it when the new edition of IEEE Std. 4 will be published.

The meeting adjourned at 4:00 pm on October 26, 2010. Pierre Riffon P. Eng. WG Chair
COMMENTS FROM SC MEMBERS : Baitun Yang, Pennsylvania Transformer indicated that the proposed requirement for impulse testing on various tap positions may not impose the highest stress on the windings and that there should be some freedom to test on other positions. He will clarify his comments with the SC secretary by email.
	9.6.2.6  Task Force on Electrical Partial Discharge Measurements Guide C57.113 

- E. Lemke Chair 

	


The TF did not meet as the document is being published
	9.6.2.7 Task Force for Partial Discharge in Bushings and Voltage/Current Transformers  –Thang Hochanh, Chair; Arturo Del Rio, Secretary

The task force on Partial Discharge in Bushings and VTs/CTs met on Monday October

25th, 2010, at 3:15 pm with 39 attendees. Of those, 11 members and 28 guests with 3

guests requesting membership.

1.  The meeting was opened with patent disclosures and introductions.

2.  The minutes for the S10 Houston meeting were presented and approved.

The agenda for the meeting included:

3. Presentation by Dr Wolfgang Hauschild: Some Principles and Examples for Shielding of HV and UHV Test Laboratories.

4. Presentation by Vladimir Khalin: Partial Discharge Test Methods for Instrument Transformers.

5. Presentation by Reiner Krump (presented by Thang Hochanh) : Partial Discharge Test Methods for Bushings.

6. A request was made to the audience for additional contributions in the form of short presentations related to the topic for the S11 San Diego meeting.

7. TF Chair Thang Hochanh will continue working on a draft for the guide.

8. Meeting was adjourned at 4:30 pm.

Minutes by: Arturo Del Rio.  Toronto. October 26, 2010.

	
	


9.6.3 Liaison Reports

9.6.3.1 High Voltage Test Techniques (HVTT), IEEE Standard 4 - Arthur Molden

The Working Group for the revision of IEEE Standard 4, Standard Techniques for HV Testing met here in Toronto on Thursday and Friday October 21st and 22nd  last week. There were 9 members present.

The editorial work on the main body of the standard is just about complete but work still has to be done on four annexes that will be included with the standard.

As mention in past reports this revision of Standard 4 has been extensively rewritten and rearranged. The major topics covered by this standard are the same as those covered in earlier editions but the content has been revised and made more tutorial in nature.

Of the revisions made the one that will have most impact on our test procedures will be the adoption the “k-factor” method of measuring the parameters of impulse voltage wave forms that have oscillations on the peak. For those interested in obtaining information on this method I have a number of technical papers that provide some background on the topic. I will request that a couple of papers be placed on the transformer committees web site and let you all know when they become available to download.

Respectfully Submitted: Art Molden.
COMMENTS FROM SC MEMBERS
Loren Wagenaar noted that the new method of analysis of the oscillations on the impulse wave is being changed by both IEC and IEEE. Thus, it may be appropriate that a seminar be presented concerning the methodology for this new technique since it will affect all manufacturers and users.

Pierre Riffon questioned if there also were some minor changes to the atmosphere correction factors in the new IEC 60060-1 and IEEE Std. 4 documents. Jim Britton indicated that Std 4 will comply with the IEC document and that equations will put in the standard as well as the curve.

9.6.4 Old Business

There will be a tutorial on PD measurements at the Fall 2011 meeting.
9.6.5 New Business :
1. At the PORTO meeting it was proposed by Bruce Forsyth to have a tutorial about steep front  of wave testing and what needs to be done to protect the transformer and substation for steep front impulse waves. Bruce now indicates that this is not necessary and that an annex has been included to C57.12.90 to include test values for various BIL levels.
2. Phil Hopkinson indicated that HV steep front transients may be a requirement in the future but is not needed at the present time.

3. Peter Zhao indicated that some universities are studying the steep front impulse transient wave problem and that we may need to consider this in the near future

· NO MOTION was received from the membership with regard to these issues.
9.6.6   Meeting adjourned 12.15 PM   Minutes respectfully submitted: Dennis Marlow
F10 Dielectric Tests Subcommittee
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