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MINUTES OF MEETING 

BUSHING SUBCOMMITTEE OF THE 

IEEE-PES TRANSFORMER COMMITTEE 

St. Louis, MO – October 23, 2013 

 

3.5 Bushing Subcommittee – Peter Zhao, Chair; Eric Weatherbee, Secretary.  

 

3.5.1 Introduction / Attendance 

The Chair opened the meeting at 9:30 AM and welcomed the members and guests. This was followed by 

attendee introductions.  There were 117 attendees of whom 23 were members, 46 were repeat guests, and 

48 were new guests.   A quorum was reached.   

 

3.5.2 Chairman’s Remarks 

a) Review of the TF and WG schedule which can be seen in Appendix A. 

 

3.5.3 Working Group (WG) and Task Force (TF) Reports 

3.5.3.1  C57.19.00 – Keith Ellis, Chair 

No meeting was held for this standard but Mr. Ellis discussed with the SC as new technology emerges we 

need to be aware how it may or may not be covered in the standard.   If anyone has concerns with the 

changes or addition that should be added they should feel free to contact Mr. Ellis with their concerns and 

suggestions.   Mr. Sharma brought up his concerns to the SC that IEC has separate standards for composite 

and porcelain bushings.  The Chair suggested that a Task Force may be able to study this topic and come to 

a conclusion.  Mr. Sharma made a motion to have Task Force formed to investigate, Mr. Wagenaar 2nd the 

motion and the floor was opened for discussion.  After the discussion had concluded a vote was taken and 

passed.  

3.5.3.2  PC57.19.01 – Dr. Shibao Zhang, Chair; David Wallach, Secretary 

See complete minutes in Appendix B of this report. 

3.5.3.3  C57.19.100 – Tommy Spitzer, Chair 

No meeting was held for this guide, however Mr. Spitzer informed the SC that the guide had been approved 

last December and published last February.  Mr. Spitzer also offered his thanks and congratulations to all 

involved with completing the newest iteration of the guide. 

3.5.3.4  PC57.19.04 – Carlo Arpino, Chair; JD Brafa, Vice-Chair; Secretary - vacant 

See complete minutes in Appendix C of this report. 

3.5.3.5  IEC / IEEE 65700.19.03 – Les Recksiedler (IEEE) and John Graham (IEC), Chair 

No meeting was held.  Mr. Recksiedler informed the group that the IEEE portion has been passed (2 

editorial comments were made).  Currently waiting for IEC to complete their portion, Mr. Recksiedler 

estimates this should be completed by next spring.  If major changes are needed a new vote will be 

completed for the IEEE side. More detail can be seen in Appendix D, IEC Bushing Standardization. 

 

3.5.4 IEC Bushing Standards Activity - John Graham, IEEE Liaison 

See complete minutes in Appendix D of this report. 

 

3.5.5 IEEE 693 – Eric Weatherbee, IEEE Liaison 

Mr. Weatherbee gave a brief presentation updating the SC on IEEE 693 status.  Dr. Schiff is the group leader 

for Bushings and Transformer interactions subgroup and will distribute papers to those interested 

individuals who contact Dr. Schiff by email.  Interested parties should review and offer 

comment/suggestions to Dr. Schiff for review by 693 working group.   After the spring 693 meeting the 
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papers will be updated as needed and sent to the transformer committee for distribution/review.   

Interested parties may contact Dr. Schiff by email, schiff@stanford.edu. 

 

3.5.6 Task Force on PD Measurement on Bushings & CTs - Thang Hochanh, Chair; Thomas Sizemore, Secretary  

See complete minutes in Appendix E of this report. 

 

3.5.7 Unfinished Business  

a) Definition of Solid Dielectric Bushings - Keith Ellis 

 Mr. Ellis stated he is having difficulty with the definition has each manufacturer uses  different 

 methods and materials. He will try to have something prepared for the spring meeting 

b)  Distribution Transformer Bushings- A Manufacturer’s View – Josh Verdell 

     The Chair refreshed the group’s memory on why this area of discussion was brought to the SC and    

     then introduced Mr. Verdell to lead the topic discussion.  After the discussion was completed by the   

     SC the Chair suggested a more research needs to be completed  before the spring meeting at that    

     time a decision can be made on the need to form a TF  to look into the issue.  Study group was formed  

     and  Chaired by Mr. Verdell with several  transformer and bushing manufacturers, still in need of     

     some  users to participate. 

c) Proposal for IEEE Transformer Gas Bushing Standard – John Graham 

 Mr. Graham was not in attendance but the Chair made reference to the SC that Mr. Graham’s 

 previous comments are on the website. 

 

 

3.5.8 New Business 

a) Proposal to add special test to C57.19.00 – Egon Kirchenmayer 

     Mr. Kirchenmayer explained to the SC that they have experienced bushing PD showing up during     

     Shunt Reactor testing when current flows through the Reactor during PD testing.  They have had 2    

     cases out of 300.  Bushings were returned to the supplier, tested and passed.  Mr. Kirchenmayer asked 

     if any other manufacturer has experienced this issue (none replied).   He stated they pulled the      

     bushings and reinstalled them several times with no improvement. He presented one proposal for    

     performing this special test (see Appendix F) and addressed several questions from the SC.  The Chair  

     suggested a study group should be formed and Chaired by Mr. Kirchenmayer.  Several people       

     volunteered to join the group, Mr. Zhao, Mr. Wagenaar, Mr. Brzonznowski and Mr. Stenestan.  The    

     group plans to have a proposal by the spring meeting.  

 

3.5.9 Adjournment 10:46am 

 

Minutes submitted respectively by, 

Eric Weatherbee, Secretary 

Bushing Subcommittee 
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APPENDIX A 
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APPENDIX B 
WG Revision C57.19.01 Standard Requirements for Bushings. 
 
MINUTES OF WORKING GROUP MEETING – F13 St Louis, MO. 
 
The working group met on Tuesday October 22, 2013, at 9:30 am with a total of 62 participants.  Of 
those, 13 members and 47 guests with 3 guests requesting membership.  Working Group membership 
is currently 25 Members therefore we had a quorum. 
 
Eric Schleismann requested membership and his status was changed to member after verification of 
participation.  Two guests requesting membership were not granted due to attendance requirements 
not being met (T Martin, B Beaster). 
 

� The meeting was opened by Peter Zhao with introduction of Dr. Shibao Zhang as the new chair 
replacing Art Del Rio who could no longer serve as chair.  David Wallach will serve as secretary. 

� Introductions:  Attendee introductions and affiliations was performed. 

� Minutes Approval (after quorum was obtained) 
• F12 Milwaukee meeting were approved as posted 
• S13 Munich meeting were approved as posted 

� Review of prior work: 
• Reviewed F12 Milwaukee meeting minutes as a review of past discussions. 
• Reviewed S13 Munich meeting minutes as a review of past discussions. 

� Keith Ellis noted that some transformers are not following P and D dimensions 
on new transformers coming into the U.S. market resulting in replacement 
bushing issues in the future adapting to optimized CTs, etc.  Keith Ellis was 
requested to write up a 1 page or less summary to clearly describe this concern. 

� Users and suppliers have not responded to the call for definition for solid type 
bushing and cast insulation bushing. 

� Call for dimensions for 5000 A bushings through 230 kV is needed. 

� Survey concerning usage of 2000 standard:  Doble Engineering assisted the Working Group with 
a survey the impact of the change of the year 2000 change to the standard.  Six questions were 
posed to 112 participants representing 80 companies.  Questions focused on elimination of 25, 115, 
and 161 kV voltage classes.  Results of the survey were reviewed including the free-form comments 
from the respondents.  The detailed survey results are not provided in the minutes but are available. 

� Higher current bushings:  A table will be circulated to collect the values users have been seeing 
and suppliers have been providing to circulate to working group in advance of the S14 meeting to 
allow time to assemble a recommended set of dimensions. 

� 250 kV BIL Class:  An attendee inquired about the status of adding back the 250 kV BIL/46 kV 
bushing.  This can be added to the table as a proposed bushing to supply dimensions in the future 
also for comment. 

� ERIP Power Factor:  Comments about the power factor of ERIP bushings as discussed on Central 
Desktop survey were presented by Dr. Zhang.  Peter Zhao suggested the information should be 
distributed by email to members and guests to consider along with summary and recommendation. 

� Request to add high temperature limit to standard:  Request from C57.19.04 since this standard 
covers 5000 A and below.  High temperature bushings would be out of scope for this working group. 

� Meeting was adjourned at 10:35 am. 
 
Minutes by: David Wallach, WG Secretary. 
e-mail: david.wallach@ieee.org 



 5

APPENDIX C 
Minutes: WG PC57.19.04 – LV Bushings Rated >5000A and Applied in Metal Enclosures 

Date:   October 22, 2013 @ 11:00am – St. Louis MO 

1. Attendance: 

• 44 Attendees: 

• 10 of 25 Members were present (<50%).  A quorum was not reached. 

• 34 Guests 

• 14 new, 20 repeat 

2. Summary:  

• Peter Zhao filled in for the Chair as he and the Vice-Chair were unable to attend this meeting. 

Peter presented the documents previously prepared by Carlos (WG Chair) to the working 

group. 

• The acting Chair discussed the need for active people to help bring this standard to fruition. 

The acting Chair reviewed the PAR milestones. 

• The working group is still looking for a volunteer to take over the vacant Secretary position. 

Interested individuals were urged to email Carlos. 

• Reviewed the minutes of Munich meeting. 

o Hot spot 

o High Temperature Insulation definition 

� Peter suggests the WG tries to correlate with existing standard IEEE P-1276 

� Do the bushing manufacturers offer these materials 

• heat-resistant aramid fiber such as Nomex seemed to be the most 

common 

o Must meet the user’s needs, such as if the bushing will be used in an enclosure 

• Power factor table discussion. 

o Peter suggests the WG borrow the table from C57.19.01 and add notes to cover the 

differences with the high temperature applications. 

• Reviewed dimensional table prepared by Carlos that were supplied by two bushing 

manufacturers. 

o Three suggestions were made on how to handle the different values between 

manufacturers: 

� List typical values with notes on how the different values can affect the 

others. 

�  List the multiple values for each voltage rating 

� Reach consensus on one value for each rating, but it must be fair in order to 

not put the entire burden on one manufacturer to make changes. 

o Circulate the table as a survey to the working group (guests and members) and ask for 

suggestions on how they would like to proceed. End users and manufacturers can 

look at the tabulated values to see if they can work with either or both of the 

supplied dimensions. Is it possible to make changes to allow for the max./min. 

values as appropriate so both will work. For example use the larger “D” value as the 

max., which may include having to use the larger bolt circle as well.  

3. Adjournment: 12:15pm. 

 

Minutes by: Eric Weatherbee, Acting Secretary 
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APPENDIX D 
IEC Meetings 
The IEC bushing committee SC36A will meet during the IEC General Session in New Delhi, India on 
October 19th 201. 
Subcommittee Chair – John Graham, Siemens UK. 
Secretary – Gian Franco Giorgi, CEDESPA, IT. 
 
IEC60137 “Insulated Bushings for Alternating Voltages above 1000V” 
AT the 2011 meeting in Melbourne it was decided that a joint working group should be formed for the AC and DC 
bushing standards including experts from TC14 (Transformers). A Request for Experts was circulated by IEC in 
January 2012 and the extended group has been formed with 23 members. 
Work has been delayed as a new Convenor for JMT5 has been found only recently, Lars Jonsson from ABB, 
Sweden. A preliminary draft document was circulated in October 2012 and a new working document will be issued 
shortly. It is proposed to proceed with three task forces to look at Mechanical, Thermal and Dielectric aspects. 
 
IEC/IEEE6570.19.03 “Bushings for DC Application” 
SC36A MT5 is working with The IEEE Bushing subcommittee with a joint working group to produce a dual logo 
document. 
Comments on a CDV circulated in March 2013 have been received IEC and IEEE members and the IEEE ballot 
resolution process has been completed. The IEC process is slower and comments on the CDV will be discussed 
and agreed in New Delhi. A FDIS and final IEEE vote will follow in December 2013. The IEEE PAR has been 
extended to cover the IEC delay. 
 
Other Work – 
IEC61463 Seismic qualification of bushings – a new maintenance team MT6 has been formed and held 
it’s first meeting in Milan on October 9th 2012 with Paolo Cardano, Alstom P&V as convenor. The team will review 
other existing standards including IEEE693 to strengthen the document. An internal working group draft has been 
circulated in September 2013. 
IEC61464 Dissolved gas analysis of oil impregnated paper bushings – IEC TC10 is working on a revision of the 
main DGA standard IEC60599. This revision 10/907/CD includes an annex relating to interpretation of DGA in 
bushings. This is very similar to guidance in IEC61464, which may be withdrawn in future. 
IEC61639 Bushings for direct connection transformer/GIS – this is under review by the switchgear committee 
SC17C MT27 and has been re-numbered IEC62271-pt211. Document 17C/566/CDV was circulated in October 
2012 and SC36A submitted several comments. As a result an annex on very fast transient testing will be removed 
in the next draft. 
IEEE Bushing subcommittee is discussing any need for a similar document in IEEE. 
 
Cigré: 
There is a Cigré working group A2: 43 Bushing Reliability chaired by Antun Mikulecky from Hungary. 
The group has held a number of meetings the last hosted by Zurich in September 2013. 
The group has three task forces; 
1. Questionnaire on bushing failure rates and data. _ the questionnaire is completed for circulation. 
2. Drafting of technical brochure sections – definitions, failure modes, mechanisms. 
3. Drafting of technical brochure sections - diagnostics and monitoring methods, including theory, measurement 
method and decision criteria. 
It is aimed to publish the brochure during 2013. 
 
John Graham 
October 8, 2013 
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APPENDIX E 

 
Meeting Minute:  WG  PC57.160, meeting on PD in Bushings, PTs and CTs 
Date:  October 21, 2013 
Attendance:  41 with 15 being members and 26 being guests 
 
After introductions and a brief comment from the chair T. Hochanh, Bertrand Poulin cautioned against 
expansion in the scope of what the working group was to perform. 
   
Marek (Polycast) brought up a question of AC and DC testing of bushings. Bertrand had some 
comments. 
 
Discussion moved to 6.2 of the draft.  Comments were made that the third bullet wording needed to be 
modified in a way that a particular bushing should not be tested in reference to a particular transformer 
size.  
 
Next conversation moved to section 6.3.1 of the draft.  Initially the conversation focused on the size of 
C2 with a manufacturer indicating the values provided looked quite large and that determination of the 
size of C2 should be done by testing.  As the conversation progress it was noted that the circuit being 
discussed was for a voltage tap bushing.  This type is in use in North America but is not widely used 
elsewhere.  It was asked if this example should not be first.  Instead it was suggested that a different 
more commonly used bushing type be first in this section.   
 
Techniques that could be used to improve signal to noise ratio were then discussed. It was offered by 
Detlev that the IEC bushing standard is being revised for pulse calibration. 
 
Next the conversation moved to a discussion of the balanced unbalance and balance methods covered 
in sections 6.3.2.1 and 6.3.2.2 . During the discussion Pierre Riffon questioned the 50% limit about the 
maximum recommended permissible noise level.  Can we accept the bushing if it never exceeds the 
limit?  The chair explain that this limit is the recommended noise limit accepted by IEC 60270 and 
during Factory Acceptance Tests, by agreement between the Customer (Test witness) and the 
Manufacturer this level value could be modified to a higher value. 
 
Section 6.5.1 Calibration was discussed.  An editorial comment was made about C57 not C56. 
The meeting concluded with statements regarding the focus of the next meeting. 
 
Secretary: Thomas Sizemore 
WG Chair: Thang Hochanh 



 8

APPENDIX F 

 


