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MINUTES OF MEETING 

BUSHING SUBCOMMITTEE OF THE 

IEEE-PES TRANSFORMER COMMITTEE 

Munich, DE - March 31, 2013 

 

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

 

5.1.1 Introduction / Attendance 

Temporarily filling-in as Bushing SC Chair, JD Brafa, Vice-Chair of PC57.19.04, opened the meeting at 9:30 

AM and welcomed the members and guests.  Mr. Zhao and Mr. Weatherbee were unable to make the 

international trip for this meeting.   

There were 68 attendees of whom 17 were members, 32 were repeat guests, and 19 were new guests.  A 

quorum was not reached.  In hopes that a quorum was reached as late attendees continued to filter in, a 

provisional motion to approve the minutes from the Milwaukee meeting was made and seconded, but after 

review of the attendance roster following the meeting it was clear no quorum was reached.  The minutes 

from both Milwaukee (F12) and Munich (S13) will be approved electronically before St. Louis (F13). 

 

5.1.2 Chairman’s Remarks 

a) A reminder to the SC that a draft of the meeting agenda is sent to all TF and WG chairs prior to its final 

released version, there is usually a week window given to reply with any necessary schedule or meeting 

changes.  If you do not reply during the one (1) week window and your WG/TF is slated to meet in the 

final release of the agenda, you are responsible for making sure that meeting takes place, even if you 

cannot attend. 

b) The Administrative SC wishes to encourage all attendees to not only become both members of IEEE-PES 

and SA, but also make sure members know there is a ‘senior member’ classification level which can be 

achieved.  To learn more about this member category and how to become one, please visit the 

following link:  http://www.ieee.org/membership_services/membership/senior/index.html 

 

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

5.1.3.1  C57.19.100 – T. Spitzer, Chair 

T. Spitzer was not present at the Munich meeting, but notification was given to the SC that the 2012 version 

of this standard has been published and is currently available on the IEEE website.  A complementary 

version of the document was sent to all members on Feb. 27, 2013.  Next revision is due by end of 2022. 

5.1.3.2  C57.19.01 – Art Del Rio, Chair; Vice-Chair and Secretary - vacant 

See complete minutes in Appendix A of this report. 

5.1.3.3  C57.19.00 – Keith Ellis, Chair 

No meeting held. K. Ellis was not able to attend this meeting, but has previously requested to step down as 

chair.  Request for volunteers to replace K. Ellis was made during the Bushing SC meeting, but there were no 

volunteers.  Next revision is due by end of 2020. 

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

See complete minutes in Appendix B of this report. 

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

No meeting was held.  SC36A MT5 is working with IEEE Bushings SC on this dual logo standard.  It has been 

agreed IEC terminology will take precedence.  Circulation in IEC was made in January 2013 and resolution 

has been reached on all comments.  CDV is to be issued shortly for balloting/voting.  Immediately following 

IEC balloting it must go to IEEE for circulation and balloting for approval.  Emphasis was placed on the 

importance that immediately following approval by IEC, IEEE must be ready to circulate and ballot if there is 
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to be any chance of meeting the Oct. 21, 2013 deadline for submittal.  This PAR expires on Oct. 21, 2013.  If 

it appears submission to IEEE is not possible by Oct. 21, a PAR extension must be filed to avoid expiration. 

 

5.1.4  IEC Bushing Standards Activity - John Graham, IEEE Liaison 

a) IEC 

SC36A Bushings Committee – Next meeting October 2013 

60137 Insulated Bushings for AC voltages >1000V – Draft circulated in Oct. 2012 which includes 

previously resolved comments.  Limited work is proceeding, but three (3) TF have been formed to 

review dielectrics, mechanical, and thermal requirements. 

61463 Seismic Qualification of Bushings – A new maintenance team, MT6, formed and had their first 

meeting in Oct. 2012.  They are reviewing IEEE 693 to strengthen 61463.  There is no talk of 

requesting IEEE 693 to become a dual logo document.  Expect to have CDV by end of 1Q-2013. 

61464 DGA of OIP Bushings – No work planned until TC10 completes revision of 60599.  SC36A 

committee will be responsible for interpretation of analysis with TC1 responsible for the methods.  

61639 Bushings for Direct Connection Transformers/GIS – is currently under review by SC17C MT27 

switchgear committee.  SC36A has issued several comments which will be incorporated in the next 

draft. 

b) Cigré 

A2:43 Bushings Reliability, Antun Mikulecky, Chair 

March 20 meeting held in Memphis, TN had just five (5) attendees.  The group has three (3) TF: 

1. Questionnaire on bushing failure rates and data – completed for circulation 

2. Draft of technical brochure section – definitions, failure modes and mechanisms 

3. Draft of technical brochure section – diagnostics and monitoring methods, theory, measurement 

method, and decision criteria 

Goal is for publication by EOY 

 

5.1.5 IEEE 693 – Eric Weatherbee, IEEE Liaison 

Bushings TF of this Seismic Guide will meet next:  April 16-17, 2013 – Oakland, CA  

Oakland Marriott City Center, 1001 Broadway, Oakland, CA 94607 

 

5.1.6 Task Force on PD Measurement on Bushings & CTs - Thang Hochanh, Chair  

See complete minutes in Appendix C of this report  

 

5.1.7  Unfinished Business  

a) Keith Ellis proposed that a definition needs to be added to C57.19.00 for solid dielectric bushings, RIP 

already exists therefore he would like to develop new nomenclature for epoxy resin impregnated paper 

bushings.  Keith was not present at the Munich meeting and no update was provided prior to the 

meeting.  This topic will be address in St. Louis (F13). 

b) Steve Shull and Paul Buchanan have proposed to create a TF devoted to dimensional and performance 

requirements for distribution transformers 95kV BIL and less.  It is currently unclear whether the best 

path to accomplish this is to add lower voltage ratings to current revision of C57.19.01 or whether the 

performance characteristics for these smaller bushings differ sufficiently enough to warrant the 

creation of a new standard.  Communication among those involved will continue as the Bushings SC 

chair works toward a resolution to this proposition. 

c) A proposition and presentation was made by John Graham for a new dimensional and performance 

standard for oil-to-SF6 bushings at the Milwaukee WI meeting in F12.  The presentation was well 

received, but no decision has been made by the Bushings SC to move forward with it’s creation. 

 

 



 3

5.1.8  New Business 

Mr. Egon Kirchemayer presented new business asking for special testing for bushings which are intended for use 

in reactors.  The origin of this request is from an actual bushing failure during transformer type testing which 

resulted in a serious delay in production schedule for the transformer.  The summary of his request is to include 

in the IEEE bushings application guide an additional test requirement to apply rated current while also 

performing  1.5X L-G withstand with PD measurements concurrent.  Normally this not done until the bushing 

reaches the transformer OEM, but his proposition, to avoid such a interuption in the transformer production 

schedule, is this test should be done by the bushing manufacturer prior to shipment by requirement of the IEEE 

standards. 

 

5.1.9 Adjournment 

 

Minutes submitted respectively by, 

JD Brafa, acting Secretary in the place of Eric Weatherbee 

Bushing Subcommittee 
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APPENDIX A 
WG Revision C57.19.01 Standard Requirements for Bushings 

 

MINUTES OF WORKING GROUP MEETING – S13 Munich, Germany 

 

The working group met on Tuesday March 19, 2013, at 9:30 am with a total of 39 participants.  Of those, 12 

members and 27 guests with 3 guests requesting and granted membership.  Working Group membership is 26 

Members therefore quorum was not met. 

 

� The meeting was opened with introductions and a request for comments on the unapproved minutes from 

Fall 2012 meeting. There were no comments and approval for the minutes will be done electronically. 

� The scope of the standard was reviewed, no changes from the previous meeting. 

� Sections 6.1 and 6.3 of the C57.12.00-2010 (General Requirements for Power Transformers) standard 

regarding the effect of the bushing dimensions on the bushing openings were reviewed. Such sections state 

that the opening on the tank shall accommodate the maximum ‘P’ gasket space and also the CT inside 

diameter shall accommodate the maximum ‘D’ bushing dimension. 

� Old business: 

• The Working Group is using Central Desktop for communications. WG Members not yet signed up for 

the tool were encouraged to join and participate in the discussions. 

• Definition for epoxy-resin impregnated paper (ERIP) bushings: item closed. There will be no changes to 

the definition for RIP bushings in the C57.19.00 standard. 

• Clarification on the definition for solid type bushing and cast insulation bushing is pending:  referred to 

C57.19.00. 

• For 5000 amp bushing to 230 kV: Chair needs information and dimensions from members. 

� As part of the agenda, the WG reviewed the results from the recent survey on the C57.19.01-2000 revision, 

“how did it affect your company?” followed by discussions. 

� At the end of the discussions, a show of hands was requested looking for direction on the re-inclusion of the 

full line of system voltages. Based on the response, it was decided that the group would tentatively work 

toward such objective (pending WG majority approval). 

� New business: 

• The WG will survey the working group on the re-inclusion of voltage classes that were removed in the 

2000 revision. 

• Tentative changes to the table 1 were presented, including ‘PREFERRED’ voltage classes as in the 2000 

revision and a ‘SUPPLEMENTARY’ table with the remaining voltage classes. 

• Proposed PFW of 460 kV and 950 kV FW impulse levels for 230 kV voltage class bushings were 

presented, more in line with IEC and CSA bushing standards. 

• Tables will be posted in the Central Desktop workspace for comments. 

� Meeting was adjourned at 10:30 am. 

 

Minutes by: Arturo Del Rio, WG Chair. 

e-mail: arturod@ieee.org 

Munich, March 19, 2013 
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APPENDIX B 
Minutes: WG PC57.19.04 – LV Bushings Rated >5000A and Applied in Metal Enclosures 

Date:   March 19, 2013 @ 1:45pm – Munich, DE 

1. Attendance: 

• 30 Attendees: 

• 13 of 28 Members were present (<50%).  A quorum was not reached. 

• 17 Guests:  11 new, 6 repeat 

2. Summary:  

• Guest, Vinay Mehrotra asked why we limited to ratings >5000A.  The explanation was made that the 

reason for limiting to >5000A is just to take a smaller bite in the initial creation of this standard.  >5000A 

also makes sense, in that most bushings applied in bus are >5000A.  It is recognized that there are some 

lower current classes of bushings which carry currents of less than 5000A, but that is not what this WG 

chose to focus their efforts on. 

• Confirmation was made with Wes Knuth that he would plan to identify a bus manufacturer willing to 

come in to discuss thermal considerations and short circuit strength of metal enclosed bus built to IEEE 

C37.23 standard 

• Although the following topics will be addressed more definitively at a later point in the process of this 

standard, discussion was made on the performance of bushings described in this standard, including: 

o Bushing Hot spot limits (130°C > Limit > 105°C) 

o Inability of standard kraft cellulose insulating material to withstand temperatures >105°C without 

loss of life, and the subsequent need to generally classify a name for high temperature condenser 

insulation material capable of withstanding such hot spot temperatures in this standard.   

o CT pocket (focus of this WG is to standardize on one option, with other options, if necessary, added 

in a future revision 

• Discussion was made on the topic of whether or not the %PF and capacitance tables from C57.19.01 be 

simply referenced in this standard or a separate table created for this standard.  The consensus was this 

table would be referenced in C57.19.01, but a new type of bushing description should be created for 

bushings which are oil filled and built with thermally upgraded condenser materials which can withstand 

the usual service conditions of bushings applied in metal enclosed bus.   

• Request was made for a Secretary to fill in the empty position in this WG. 

3. Adjournment:  Meeting was adjourned at 2:37p. 

 

Minutes by:  JD Brafa, Vice Chair 

Approved by:  Carlo Arpino, Chair 
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APPENDIX C 
 

PARTIAL DISCHARGE IN BUSHINGS AND PTs/CTs 

 

MINUTES OF TASK FORCE MEETING – S13 Munich, Germany. 

 

The task force on Partial Discharge in Bushings and PTs/CTs met on Tuesday March 19th, 2013, at 11:00am with 

43 participants. Of those, 19 members and 24 guests. 

 

Next meeting in St Louis will be the first meeting as C57.160 Working Group. 

 

� The meeting was opened with attendance sheets and introductions. 

� The minutes for the F12 Milwaukee meeting were presented and approved. 

� Bertrand Poulin announced to the group that the PAR was approved and the task force has been granted WG 

status as project C57.160. 

� A concern about the format of the document draft #3 was expressed since there may be duplication of work 

and sections as the sub-groups have been working independently. 

� Significant editorial work is expected in order to add adequate structure to the document. 

� The TF Chair requested revisions on the version #3 of the guide which was distributed by e-mail prior to the 

meeting and a number of printed copies were distributed for such effect.  3 discussion groups were formed 

for focused discussions on: 

• PD in Instruments Transformers, led by Vladimir Khalin. 

• PD in Bushings, led by John Graham. 

• Generalities and Definitions, led by Wolfang Hauschild. 

� After the discussions, each group presented a summary of comments and suggestions from their discussion 

that will be considered in the next draft.  Follow up by the group leaders with comments on the discussed 

draft #3. 

 
What was said during the closing summary and remarks: 
PD in Instruments Transformers, led by Vladimir Khalin. 

• Need to identify common clauses in aspects such as calibration and background noise. 

• Put pictures within text or separate? 

Generalities and Definitions, led by Wolfang Hauschild. 

• Definitions should be fully in line with existing IEC57113 standards on PD measurements for 

transformers. Compare later again. 

• Frequency response: wide band 500 kHz upper limit new IEC up to 1000 kHz, bandwidth 900 kHz. 

• Text needs re-editing 

PD in Bushings, led by John Graham. 

• Section 6. Discussion on details of tests arrangements. 

• What is critical for PD test in bushings and why. Is this covered in other documents? 

• Different test circuits: influence of different capacitances and the selection of grounded or ungrounded 

specimen test.  Hi and low capacitance. 

• Comments on bushings with both test tap and voltage tap. How to use them safely. 

• LV bushings with no C2. How to test C1? 

• Interpretation and discharge patterns, typical displays for diagnosis and defects. 
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• Test procedure: DC test, repeats C57.19.03 may be taken out? 

• High C2 capacitance, some bushings up to 20 nF. 

• Meeting was adjourned at 12:15 pm. 
 
Minutes by: Arturo Del Rio. 
Nashville, March 19, 2013. 
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Proposal to add a Special Test to IEEE C57.19.00 which can be requested for 
Bushings which will be installed on Reactors 
 
Bushings installed on Shunt Reactors which undergo the Overvoltage Tests with partial 
discharge measurement are stressed at the same time by the test current of the reactor, 
whereas high voltage bushings tested on transformers are exposed to the specified 
overvoltages only. 
 
Bushings are tested in advance by the bushing manufacturer with an 1h test level which 
is slightly higher than that of Transformers and Reactors, as it can be seen in the Table 
below (Except for 765kV). 
 
Bushings are normally not exposed in advance to the combined stress of a current plus 
test voltage, which increases the risk for a failure to pass successfully the Factory Test 
of the Reactor. 
 
IEEE C57.19.00 mentions only a Special Test called “Thermal Stability Test”, where 
lower voltages are applied at rated current of the bushing. These voltages are much 
lower than the voltages applied during the Reactor test in the factory. This test is 
intended to prove the thermal stability of the bushing under service conditions. 
 

Nominal 
Sytem 
Voltage

Bushing 
Maximum 

line-to-
ground

Bushing 
dry Test 

1min 60Hz

Bushing 
Low freq. 
with PD 

1h

Bushing 
Thermal 
stability 

Test

Reactor 
Low 

frequency 
1h

Reactor 
Low 

frequency 
7200c

Transform
er Low 

frequency 
1h

Transform
er Low 

frequency 
7200c

69 44 160 66 53 65 71 63 81
138 88 310 132 106 125 142 125 145
230 146 425 219 175 210 249 210 240
345 219 520 329 263 315 355 315 360
500 318 750 477 382 475 540 460 520
765 486 920 729 583 750 -- 795 885

IEEE C57.12.00IEEE C57.21IEEE C57.19.00

 
Comparison of the low frequency test voltages for Bushings, Reactors and Transformers. 
 
Currently there is no test available which proves that the bushings installed on reactors 
can withstand the Overvoltage Test level while the current of the reactor is applied. 
 
Therefore we propose to add a Special Test to IEEE C57.19.00 which can be requested 
for bushings which will be installed on reactors, with the following wording: 
 
Overvoltage Test with partial Discharge Measurement and Current Application 
The test can be requested for bushings which will be installed on reactors and shall be 
made according to the following procedure: 

– The ends and parts of bushings that are intended for immersion in oil shall be 
immersed in oil. The temperature of the oil shall be maintained at 95°C ± 2°C and 
shall be measured by means of a thermocouple immersed in oil approximately 30 
mm below the surface and about 300 mm away from the bushing. 

– Rated continuous current at rated frequency shall be applied throughout the test. 
Conductor losses corresponding to the rated continuous current at rated 
frequency can be generated by applying rated continuous current at rated 
frequency to the final conductor or simulated by appropriate means. 
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– The test voltage shall be equal to 1.5 times the rated maximum line-to-ground 
voltage as specified by Table 1 of IEEE Std C57.19.01. 

– Voltage can be applied immediately after start of the current application. 
– Partial discharge measurements, either apparent charge or RIV, shall be made at 

5-minute intervals with limits specified in Table 5 of IEEE Std C57.19.01 
– The Partial Discharge measuring equipment shall be connected to the voltage 

tap of the bushing during the test. 
– The bushing shall be considered to have successfully passed the test if it has 

withstood the combined voltage and current application for a duration of 1 hour 
and if it has withstood a repetition of all dielectric routine tests without significant 
change from the previous results. 

 
 
This proposal is triggered by a test field failure of a Shunt Reactor where the bushing 
produced partial discharge when the Shunt Reactor was subjected to the Overvoltage 
Test with partial Discharge Measurement. When the bushing was tested apart from the 
Shunt Reactor it did not produce partial discharge. 
 
 
 
15.03.2013, Egon Kirchenmayer 


