
 

 

7.6  POWER TRANSFORMERS – JOE WATSON, CHAIRMAN 
 

The Power Transformers Subcommittee met on Wednesday, March 20th, 2013 at 
1:30 p.m. The meeting was called to order by the Chair, with Vice Chair (Bill 
Griesacker) and Secretary (Kipp Yule) present. 
 
The Chair asked if any additions were needed to the issued agenda, there were 
none.  
 
There was a roll call based on roster which determined a quorum was present. 
The final count on the attendance rosters from St. Louis was 63 members 
(including 1 corresponding member), and 59 guests.  14 guests requested 
membership, and 10 of those were added as members following the meeting. 3 
of those that weren’t added showed in AMS as not being an IEEE member and 1 
had not attended either of the 2 meetings before the St. Louis meeting.  
 
A motion to approve the Spring 2013 Munich, Germany, meeting minutes was 
made by the Phil Hopkinson  and seconded by John Shear  The motion was 
unanimously approved. 
 
Chair explained the website reorganization showing a table of all Standards and 
Guides that the POWER SC coordinates is shown under WORKING GROUPS.  
The website is to have the standard or project name, status, officers (even if 
inactive) and serve as ready references of the active Working Groups and 
projects with a link to any separate project webpages for very active groups. 
 

7.6.1 WORKING GROUP AND TASK FORCE REPORTS 
 

7.6.1.1 WORKING GROUP FOR REVISION OF C57.12.10, STANDARD 
REQUIREMENTS FOR LIQUID FILLED POWER TRANSFORMERS–Gary 
Hoffman, Chairman 
 
No meeting held in St. Louis. 
Chair reported that Corrigendum 2 of IEEE Std C57.12.10™- 2010 corrected 
two errors in Section A.3.2.13 a), regarding nomenclature for “variable flux, 
variable voltage” (VFVV), and effect on the impedance variation. 
 
 

7.6.1.2 WORKING GROUP FOR REVISION OF C57.17, REQUIREMENTS FOR ARC 
FURNACE TRANSFORMERS – Robert Ganser, Chairman 
 
No meeting held in St. Louis. 
 
 



 

 

7.6.1.3 WORKING GROUP FOR REVISION OF C57.93, IEEE GUIDE FOR 
INSTALLATION AND MAINTENANCE OF LIQUID-IMMERSED POWER 
TRANSFORMERS – Mike Lau, Chairman 
 

Chair Mike Lau called the WG meeting to order at 11:00 am on 21 October, 
2013.   14 of 26 members were present, so a quorum was achieved.  48 guests 
also attended, for a total attendance of 62.  5 guests requested membership. 

A motion to approve the minutes for both the Fall 2012 and Spring 2013 
meetings was made by Kipp Yule, seconded by Al Peterson.  The motion 
passed unanimously.  

The chair covered the agenda in his opening remarks, and no changes were 
made. 

Ewald Schweiger presented the results of his review of C57.150, the 
transportation guide.  He identified information common to C57.150 and 
C57.93, and material in the transportation guide that could be moved to the 
installation guide.  There was discussion of receiving procedures and 
acceptance test differences for large units versus small units.  Greg Anderson 
clarified the demarcation between the two guides.  Testing and procedures that 
occur before a transformer is off-loaded onto the foundation belong in the 
transportation guide.  Testing and procedures happening after the transformer 
is off-loaded onto the foundation belong in the installation guide.  

Chair Mike Lau presented a summary of comments received re the comparison 
of the dry out tables listed in the IEEE installation guide and the Doble field 
processing guide.  It was asked why different hold times were recommended 
for new units versus service-aged units.  This question was not resolved, but 
there was consensus this issue needs to be addressed by the guide. 

There was also discussion regarding soak/hold times, and whether this was 
necessary.  The question of the need for soak times was not resolved, but also 
needs to be addressed.  

Al Peterson made a motion to form a task force to review the comparison 
comments and best practices in order to recommend changes to the guide.  
Derek Baranowski seconded.  The motion passed unanimously. 

Task force volunteers: 

Paul Mushill  Mike Miller  Tom Melle 

Roger Hayes  Larry Kirchner Al Peterson 

Mark Rivers  Bill Solano  Ken Sullivan 

Alwyn Vanderwalt  Pat Rock  Kipp Yule 

Both presentations were sent to the working group members and guests prior 
to this meeting. 



 

 

 It was affirmed that the manufacturer’s installation procedures will take 
precedence over this guide’s recommendations. 

The working group meeting was closed by acclimation at 12:15 pm. 

Mike Lau Saurabh Ghosh Jim Graham 

WG Chair  Vice Chair Secretary 

 

 

7.6.1.4 WORKING GROUP FOR REVISION OF PC57.116, GUIDE FOR 
TRANSFORMERS DIRECTLY CONNECTED TO GENERATORS – Gary 
Hoffman, Chairman 
 
No meeting held in St. Louis.  
Chair report ballot results, 182 Balloters, 97% Approval rate, with 98 comments. 
Plan to recirculate in February 2014.  A meeting of the ballot resolution group 
was held Monday afternoon. 
 
 

 
7.6.1.5 WORKING GROUP FOR REVISION OF PC57.125, GUIDE FOR FAILURE 

INVESTIGATION, DOCUMENTATION, ANALYSIS AND REPORTING FOR 
POWER TRANSFORMERS AND SHUNT REACTORS – Wally Binder, 
Chairman 
 
The WG officers were introduced and the attendance roster was circulated. 
Quorum was not achieved.  97 persons were present; 25 members and 72 
guests. 
The meeting agenda was presented. No revisions to the agenda were 
suggested.  
The Fall 2012 / Spring 2013 minutes were presented, but could not be 
approved due to the lack of quorum. 
Chair's Remarks – Wallace Binder 

The proposed insertion of the “safety clause” from C57. 152 into C57.125 
was presented as an item for inclusion in the next draft. No objections 
were voiced. 
Schedule for revision of C57.125 was presented with an emphasis on the 
shrinking time horizon to prepare the Guide for ballot.  

 
Vice Chair’s Remarks – Tom Melle 

Overview of the editorial committee activities to prepare D5 with special 
thanks to the individual editors  
Report on liaison with CIGRE A2.45 Post-Mortem WG with presentation of 
minutes from Spring meeting and agenda for Fall meeting 

 
Old Business – discussion of resolution for the 300 comments received  



 

 

 
New Business 

• Discussion regarding removal of publication dates from all ASTM references 
concluded the date designation should be removed. 

• A presentation was made by Kipp Yule regarding merits of including versus 
excluding a detailed test annex. Lively discussion ensued over whether 
Polarization Index is a valid test for transformers. A motion was made to 
eliminate Annex A (testing). A second attempt at quorum was attempted 
unsuccessfully. The motion to eliminate Annex A was tabled due to the lack 
of quorum. 

• Discussion ensued as to whether Partial Discharge testing should be 
included in the guide. The request to include new or additional testing in the 
Guide will be addressed in the next draft. 

 
The meeting was adjourned at 10:45 AM 

 

 
 
7.6.1.6 WORKING GROUP STANDARD REQUIREMENTS FOR PHASE SHIFTING 

TRANSFORMERS WG IEEE/IEC 60076-57-1202 9 
(Previously planned as revision of C57.135, Guide For The Application, 
Specification And Testing Of Phase-Shifting Transformers)  

Raj Ahuja, Chairman / Paul Jarman, Vice Chair / Stephen Antosz, 
Secretary 
 

Introductions of all in attendance were done.  The Munich minutes of the 
previous meeting were approved.  The Agenda was presented and approved. 
There were a total of 69 in attendance, 15 members and 54 guests, 9 guests 
requested membership.  7 were accepted since they attended a previous WG 
meeting.  The other two will have to wait and attend a future meeting.  There 
were 15 of 25 members in attendance, so we had a quorum.  

The attendance roster was circulated.  The Chair gave a report on a 
summary of the WG activities done so far and planned activities for future 
schedule.    

Update on the Meeting/Activity Schedule (Past)  

• Using the IEC Template, prepared the initial draft based on guide C57-
135, IEC 60076-1 and IEEE C57.12.00 - 1/15/13  

• Prepared 1st Draft at WG meeting on Jan 30th - 31st 2013, at ENA 
office London, circulated to all WG members  

• Provided update to IEEE WG Members and guests at IEEE meeting in 
Munich, March 19th, 2013  



 

 

• Reviewed comments received at IEEE meeting and prepared 2nd draft 
during 4 hour session at Munich on March 21st, 2013 and circulated to 
all WG members  

• Reviewed comments received and continued work on the draft at IEC 
WG meeting on June 5th and 6th 2013 at Bad Honnef (attended by 12 
members) hosted by ABB (3rd Meeting), circulated Draft to all WG 
members  

• Discussed the comments received and continued work on the draft at 
meeting in Milwaukee on Oct 15th/16th hosted by SPX (attended by 9 
members and 2 guests).  

Summary of work done after March 2013 IEEE  

•  Section 3: Terms and Definitions – modified few existing terms used in the 
existing guide and added new terms used in the working draft  

•  Section 6: Rating and General Requirements  

– Revised 6.3 specification of buck capability  
– Revised 6.5.1 Impedance for asymmetric designs  
– Revised 6.12 Sound level  

•  Section 8: Short circuit capability – Revised  

•  Section 9: Connection and Phase displacement Symbols – completed  

•  Section 10: Rating plates – Draft completed  

•  Section 11: Terminal Markings and phase rotation – Revised  

•  Section 12: Information to be provided by manufacturer – New added  

•  Section 13: Tests – Revised the section and added tests 13.8 to 13.16  

•  Section 14: Tolerances – Draft completed  

•  Annex A: Check list of information to be provided with enquiry and order – 
Draft  Completed  

Future Planned Activities IEEE  

•  Current Status of the Draft– ~ 75% complete (Draft 4)  

•  Circulate Draft 4 dated 10/16/13 to all WG members by 10/31/13 and 
request for comments in the template by 12/15/13  

•  Review the comments and update the document at next WG meeting 
scheduled on Jan 22nd and 23rd at Nijmegen hosted by Smit/SGB, and 
continue work on the sections of the draft   

•  Annex B: Behavior of a Phase Shifting Transformer with nonsymmetrical 
fault currents – To be reviewed and completed  

•  Annex C: Specification of buck capability – To be written  

•  Annex D: Additional noise measurements – To be reviewed and 
completed  

•  Review and complete the sections of the draft high-lighted  

•  Review the entire draft and modify/add the content as required  

•  Circulate draft to all WG members by 1/31/14 and request for comments in  
the template by 2/28/14  



 

 

•  Compile all the comments for review at next IEEE meeting on March 25th 
2014  

•  Schedule meeting if required on March 27th A/N and March 28th AM at 
IEEE Savannah, Georgia to discuss the comments from WG members 
and update the document for CD  

•  03/31/2014 – Target date for CD - circulate to IEC Members and IEEE 
Power Transformers (and Performance Characteristics SC Members - 
TBD) for comments  

•  Schedule meeting in August 2014 and after as required to update CD for 
CDV  

Target Schedule  

•  Target Dates (Work started Oct. 2012)  

•  1st CD March 31st 2014  

•  CDV October 2014  

•  FDIS  

•  IS/TS March 31st 2015, 1 Year Extension possible, if needed  

•  IEEE PAR Expires 12/31/2016 Joint Development Work Process 
Followed  

•  Involve all the members of both WG  

•  Prepare working draft at IEC WG meeting, invite all WG members  

•  Circulate working draft to all IEC & IEEE WG members after each IEC 
WG meeting and request comments from members in IEC Template  

•  Compile all the comments and prepare for the discussions at next IEC 
WG meeting  

•  Discuss comments and make changes to working draft in WG meeting  

•  Update IEEE WG members at each IEEE Transformer Committee 
Meeting  

Here are the main topics that were discussed during the review of the latest draft:  

• Review Section 13.12.2.  
• Ensure the LI test is done as called out, with focus on the chopped 

wave test.  
• Donald Chu had some comments and discussion ensued:  

• What tap position should the LI and SI tests be done at.  We 
want it to be done at maximum voltage stress, which might 
not be the tap extremes.  

• Add note about the overvoltage factor that must be used  
• Review and consider revising tap position for LI MT test  
• Review and consider revising the conditions for the bypass 

being used at other than neutral tap  
• Explain why impedances might be tighter than normal 

tolerances  
There were some other areas of the draft that were highlighted by the Chair as 
sections to be reviewed for improvements. 
 



 

 

 
 

7.6.1.7 WORKING GROUP FOR THE REVISION OF PC57.140, GUIDE FOR 
EVALUATION AND RECONDITIONING OF LIQUID-IMMERSED POWER 
TRANSFORMERS – Roland James, Chairman / Paul Boman, Vice-Chair / 
Saurabh Ghosh, Secretary 
 
No meeting held in St. Louis. 
 

7.6.1.8 WORKING GROUP FOR DEVELOPMENT OF PC57.153, GUIDE FOR 
PARALLELING TRANSFOREMRS – Tom Jauch, Chairman / Mark Tostrud, 
Secretary 
 
 

Total attendees 

20 of 30 members were present 

25 Guests (14 new) 

2 attendees requesting membership had attended multiple consecutive 

meetings and will be added as members 

 

• Introductions 

• Quorum was achieved 

• Motion to approve the minutes from Munich 

o 1st Daniel Sauer 

o 2nd Marnie Roussell 

o Vote 

Q Yes - unanimous 

• Motion to approve the agenda for this meeting 

o Daniel Sauer 

o Sanjib Som 

o Vote 

Q Yes - unanimous 

• Motion to send the guide to the subcommittee for approval 

o 1st  Hemchandra Shertukde 

o 2nd  Daniel Sauer 

o Discussion  

Q Cannot take it to the subcommittee until the draft is approved by the 

working group super majority 

o Motion to table the issue 

Q 1st Jim Graham 

Q 2nd Daniel Sauer 

o No discussion 



 

 

o Vote 

Q Yes - unanimous 

• Reviewed proposed wording for section on GPA  

o 1st Daniel Sauer 

o 2nd Jim Harlow 

o Discussion occurred regarding the correct wording for the section.   

Q Friendly ammendment proposed to change the wording as follows: 

• Applications with the following ideal conditions  

o Unanimous approval 

• Members voted to include application summary tables at the Munich 

meeting 

o A sample “Application Summary Table” was presented 

o Discussion 

Q Summary tables are not provided in any other standards 

Q Wording used in the rows is inconsistent.  Some rows listed the 

limitations while other rows simply stated the method was “not 

recommended*” but did not state the reason for the limitation.  

Q Alternative wording was discussed.   

• Possible wording – “See limitations in section x.y” 

o Jim Harlow to review and send a sample table to Reinhausen by 

10/31/2013 

• Section 10 – reverse reactance R and X settings 

o Method for determining the R and X settings is needed in the guide 

Q Jim Harlow had proposed a method 

• Jim Harlow, Mark Tostrud and Craig Colopy to review 

• Motion to Adjourn 

o 1st - Hemchandra Shertukde 

o 2nd –  Daniel Sauer 

o Vote 

Q Yes - unanimous 

• Meeting was adjourned at 6:00pm 

 

 

7.6.1.9 WORKING GROUP FOR DEVELOPMENT OF PC57.156, GUIDE FOR 
TRANSFORMER TANK RUPTURE MITIGATION OF LIQUID-IMMERSED 
POWER TRANSFORMERS AND REACTORS– Peter Zhao, Chairman  
 
The Working Group for the Guide for Tank Rupture Mitigation convened 
Monday afternoon at 1:45 pm.  Working Group Chairman Peter Zhao chaired 
the meeting. 
 



 

 

In attendance were 13 members and 47 guests, with 2 guests requesting 
membership.  A quorum was not obtained, so the minutes of the previous 
meeting were not approved and no official business was conducted. 
 
Chairman Zhao provided some background for perspective and a prospective 
on current status of the work of this working group. 
 
The chairman and vice chairman would like to thank Josh Herz and Craig 
Swinderman for leading the spring meeting in Germany to allow progress.  
Josh was asked to review the minutes of that meeting although a vote to 
approve was not possible. 
 
Josh Herz responded to tasks necessary to address the issues in regard to air 
pressures vs liquid pressures presented in section 5.2.2.  Further testing is 
needed and are expected to be done prior to the next meeting, although there 
are challenges to be met to accomplish the testing.  Josh agreed to continue 
pursuit of testing to generate data and expects completion prior to our Spring 
2014 meeting. 
 
The requirement for “Type” testing in section 7.5 was discussed and it was 
agreed that allowances should be made for alternatives to testing of actual 
transformers.  Matthew Brien volunteered to recommend revised wording for 
the relevant paragraph. 
 
The general issue of excessive demands placed on manufacturers to prove 
their designs was discussed and it was agreed that Dan Perco and Josh Veens 
would be contacted to follow-up in their respective comments in this regard. 
 
Chairman Zhao stated the goal of completing our work on this proposed guide 
by the next meeting and having it ready to present it for approval by the fall 
meeting. 
 
There is much work remaining.  The chair and vice chair will conference within 
the next few weeks to develop a plan to assure remaining tasks are effectively 
completed on time. 
 
The meeting adjourned at 3:00 pm. 

 
7.6.1.10 WORKING GROUP FOR DEVELOPMENT OF PC57.157, GUIDE FOR 

CONDUCTING FUNCTIONAL LIFE TESTS FOR DE-ENERGIZED TAP 
CHANGER CONTACTS – Phil Hopkinson, Chairman 
 
Attendance: 
Members  15 (out of 22) 
Corresponding Memebers 7 
Guests    74 



 

 

Guest requesting membership   8 
Total    104 
 
The Working Group was called to order at 8:10 AM on October 22, 2013.   
 
A. Introductions 
The chairman welcomed attendees and all attendees announced their name 
and company name.  Attendance sheets were passed out.  A count of 15 
members (out of 22) was made at this time, so a quorum was present. 
 
B. Prior Minutes Approval 
The minutes were approved from the Spring 2013 meeting in Munich, 
Germany. Motion by D. Sauer, & seconded by J. Sewell, none opposed. 
 
C. Chairs Comments 
The chairman brought up comments that were collected on Draft 5 of the Guide 
and began reading comments and discussing resolution with the group. 
Comments were reviewed.  There were still comments with no resolution due to 
time constraints of the meeting, so they will be reviewed by TF after this 
meeting. 
 
D. Future Work 
The meeting title of WG Functional Life Tests, De-energized Tap Changers 
(DETC) is a deceiving title since the guide is for functional life tests of contacts.  
The secretary has checked with Greg Anderson who posts the meeting titles 
and he will change the title of this working group meeting to be a shortened 
version of our guide title.  WG Functional Life Tests, De-energized Tap 
Changers (DETC) PC57.157 will be changed to WG Functional Life Tests on 
Switch Contacts PC57.157. 
 
It was suggested to use a task force to review the comments received.  
Representatives from Reinhausen, ABB, and Quality Switch were suggested by 
the chairman to be a part of this task force. 
 
Comments will be reviewed/implemented and then the Draft 6 will be created 
and circulated through the WG for ballot. 
 
E. Time and place of next meeting 
Next in person meeting will be at the Spring IEEE Transformer Committee 
meetings in Savannah, GA during the week of March 23-27, 2014. 
 
F. Adjournment 
The meeting was adjourned at 9:15AM.Motion-D.Sauer, second-J.Sewell, none 
opposed. 
 

 



 

 

7.6.1.11 WORKING GROUP FOR REVISION OF IEEE STD 638-1992, IEEE 
STANDARD FOR QUALIFICATION OF CLASS 1E TRANSFORMERS FOR 
NUCLEAR POWER GENERATING STATIONS – Craig Swinderman, 
Chairman 
 
The Working Group for revision of IEEE 638 did not meet during the St. Louis 
session in October 2013. 
 
During the initial ballot of the standard, Draft 9, a total of 56 comments were 
received, including 3 negative votes. 
 
The working group formed a comment resolution team and updated the 
document Draft 10 to reflect the comments made and the changes to address 
them.  The revised document was submitted for the recirculation ballot on 
August 13, 2013. 
 
After the Recirculation ballot, out of 87 balloters, an 83% response rate was 
achieved, with a 95% Approval rate and 4% Abstain rate.  No additional 
comments were received from the recirculation ballot.   
 
The document has been submitted to RevCom, and confirmation has been 
received that P638 will be reviewed for approval during the December 10, 2013 
RevCom meeting. 
 
 

7.6.2 OLD BUSINESS 
 

The Chair emphasized that while new standards have a ten (10) year life, we 
should decide at 5 years if revision is required and proceed (not wait until year 9 
or 10). It was noted that PARs are only four years and by commencing action at 
five years the revision would be timely. It is will be Power SC’s practice to have 
those assigned to inactive standards to make the review and recommendation.  
 
The prior LTC/PA issue was discussed at the Administrative Subcommittee 
meeting and the decision was not to have any action by the Power SC. The topic 
will be addressed by the Distribution SC.   
(Prior LTC/PA issue discussion by Joe Foldi)   
An LTC / PA issue has been identified, that at least in one occasion, the transient 
voltage, during the diverter switch operation of the reactor type tap changer, 
exceeded the tap changer and the PA limits. This transient voltage occurs, when 
one moving contact is open (for a short time) and the full load current is carried 
by one branch of the PA windings only. In this case the Reactance of the PA is 
much higher than with both branches in circuit for the load current. This high 
Reactance times the load current generates high transient voltage, which is 
usually not known and/or considered in the PA design. The purpose of the Study 
Group would be to provide proper description of this occurrence, so that the PA 
could be adequately designed. 



 

 

 
 
 
7.6.3 NEW BUSINESS 
 

There was a new business discussion by Phil Hopkinson regarding forming a 
Task Force to include awareness and cautionary language to cover switching 
failures that could be introduced by vacuum and/or SF6 switching devices and 
breakers. The failure point is typically the transformer even though it is a more 
complex interaction situation with system and switching devices. While we have 
C57.142, there is not language in C57.12.00 or C57.12.01 to address switching 
interaction. 
Paul Jarman noted that IEC 60076-1 Clause 13 addresses this subject and read 
out the following: 

13 High frequency switching transients 
Switching lightly loaded and/or low power factor (inductively loaded) transformers with 
vacuum and SF6 interrupters may subject the transformer to potentially damaging voltage 
transients with frequencies up to the MHz range and voltages exceeding the transformer 
impulse withstand. Mitigation measures, while not part of the transformer, might include 
means to increase damping through resistor-capacitor snubbers, pre-insertion resistors 
within the switches, or switching under load. If specified by the purchaser, the 
manufacturer shall provide details of natural resonant frequencies and/or high frequency 
model parameters of the transformer. 
NOTE More information is available in IEEE C57.142 Guide to describe the occurrence and mitigation of 

switching transients induced by transformer, switching device, and system interaction 
There was much discussion regarding the various proposed wordings of the 
motion. However, as Don Platt point out, the subject for such an effort would fit 
more appropriately in the Performance Characteristics Subcommittee, and 
subsequently the motion was withdrawn by the nominator. 
 
Administrative SC update IEEE Senior membership is available, if your qualified 
it is recommended to apply.  We have two new Fellows, Peter Balma and Jim 
Harlow. 
 
Load Tap Changer Standards are covered by IEEE C57.131 and IEC 60214. 
There is discussion to include Annex E Tutorial Information on LTC Application of 
C57.131 in IEC 60214 during the next iteration, as explained by Paul Jarman. 
This would make the documents similar and then the path would be to make a 
joint IEC/IEEE document. 

 
7.6.4 STATUS OF “INACTIVE” GROUPS 

Please see the Power Transformers Subcommittee webpage table listing of all 
working groups under the Power SC for “Inactive” WGs and TFs at the following 
hyperlink:  
http://www.transformerscommittee.org/subcommittees/power/Transfo_SC.htm 

 
7.6.5 ADJOURNMENT 
 

Meeting adjourned following motion by Gary Hoffman and second by Sanjib Son. 



 

 

 
Respectfully submitted on behalf of Power Transformers SC: 
Joe Watson – Chair 
Bill Griesacker – Vice Chair 
Kipp Yule - Secretary 


