
Annex J Performance Characteristics Subcommittee  

October 22, 2014 
Washington, DC 

Chair:   Ed teNyenhuis  
Vice Chair: Craig Stiegemeier 
Secretary: Sanjib Som 

J.1 Introduction / Attendance 

The Performance Characteristics Subcommittee (PCS) met on Wednesday, October 
22nd, 2014 at 3pm with 161 people attending.  Of these, 68 were members and 93 were 
guests.  Prior to this meeting, the total membership of PCS was 115 members; 
therefore, quorum was achieved.  

The vice chair distributed four rosters for four columns of seating arrangement in the 
room. 

J.2 Approval of Agenda 

The Chair presented the agenda and proposed a motion to accept - this was seconded 
by Mr. Sanjib Som. It carried by unanimous vote. 

J.3 Approval of Last Meeting Minutes of Spring 2014 

The chairman presented the minutes of the last meeting held in Savannah, GA, USA – 
March, 2014. This was proposed by Mr. Mark Perkins to be accepted as is, which was 
seconded by Mr. Phillip Hopkinson. The minutes were passed by unanimous vote. 

J.4 Chairman’s Remarks 

The Chair stated there are 15 documents in purview of PCS.  All have a Chairperson 
assigned for responsibility and are on target to meet the revalidation deadline. 

The following adjustment to Membership was presented: 31 Members missed 3 (or 
more) of the last 5 meetings and will be moved to “Guest” status.  Breakdown of the 
remaining 84 members will be 74 Members after the Spring 2014 meeting and 10 
Corresponding Members moved to Members.  It was advised that anyone who believed 
there was an error should contact Craig. 

The Chair also mentioned the PCS sponsored technical presentation for Thursday Oct 
23rd 2014 on “Guide for the Application and Interpretation of Frequency Response 
Analysis for Oil Immersed Transfomers - C57.149” by Mark Lachman, Kirk Robbins, 
Charles Sweetser and Peter Werelius. 

 



 

The following WG and Task Force reports were received next (the reports are below): 

 WG on Tertiary/Stabilization Windings PC57.158                     E. Betancourt 

 WG on PCS Revisions to Test Code C57.12.90           M. Perkins  

 TF on Audible Sound Revision to Clause 13 of C57.12.90                    R. Girgis 

 WG on Non-sinusoidal Load Currents C57.110           R. Marek 

 WG on PCS Revisions to C57.12.00                       T. Ansari 

 WG Shunt Reactors C57.21                        S. Som 

 IEEE/IEC WG Wind Turbine Generator Transformers, P60076-16       D. Buckmaster 

 WG on Loss Evaluation Guide C57.120            M. Miller 

 WG 3-ph Transf. Connections C57.105            A. Bromley 

 WG on Distributed Photo-Voltaic Grid Transformers C57.159        H. Shertukde 

 TF on HV & EHV Transients C57.142           J. McBride 

 WG on Neutral Grounding Devices PC57.32          S. Kennedy 

 TF on C57.109 - Through-Fault-Current Duration                     V. Mehrotra 

 TF Core Gassing & Grounding            D. Buckmaster 

 

During the WG report for “IEEE/IEC WG Wind Turbine Generator Transformers, P60076-16”, 
there was a motion by Don Ayers (seconded by Phil Hopkinson) for the PCS to accept the 
document for balloting.  This document was approved by this WG.  This motion carried 
unanimously. 

 

J.5 Unfinished (Old) Business 

None 

J.6 New Business 

During the previous meeting in Savannah it was decided to appoint a Task Force to 
prepare text to insert into C57.12.00 to specify that core grounding or shielding of 
medium voltage transformers shall be applied to prevent electrostatic coupling with the 
medium voltage winding was approved.   

The Task Force completed this text and it was presented to the PCS.  The report 
submitted by this TF was accepted for next steps (meaning the TF fulfilled its task). The 
TF chair motioned to send the text for C57.12.00 insertion to the Standards SC and to 



send the text for C57.12.90 insertion to the Dielectrics SC.  There was some debate on 
this motion.  The Chair stated that there should be a technical survey on the text prior to 
sending the text since there was insufficient time at the PCS meeting to properly review 
the text.  The TF chair (Mr. Buckmaster) did withdraw his motion with prejudice.  Since 
the meeting had to be adjourned, it was decided to send the text out for technical survey 
within PCS and then do an electronic motion to send the text on to the Standards SC 
and Dielectric SC as noted above. 

Adjournment was proposed by Hemchandra Shertukde and seconded by Sam Mehta.  

The meeting was adjourned at 4.15 pm. 



Working Group (WG) and Task Force (TF) Reports (all unapproved) 

 

J.7.1 WG on Tertiary/Stabilization Windings PC57.158 – Enrique Betancourt, 
Chairman; Steve Snyder, Secretary 

The Chair Enrique Betancourt called the WG meeting to order at 9:30 am on October 
20, 2014.  Vice- Chair Brian Penny was also present. A statement was made as to the 
Working Group’s purpose for preparing this Guide for publication and the meeting 
agenda was presented with no additions. 

Introductions and a member roll call were taken. There were 20 members present out of 
31 members accountable, thus a quorum to conduct business was attained. 39 Guests 
attended the meeting and 3 of them requested membership to the WG. 

 Hugo Flores    Efacec 
 José Izquierdo   Siemens Servicios 
 Shankar Nambi   Bechtel Power Corp. 
  
The minutes from the Spring 2014 meeting in Savannah were presented and a motion 
to approve was made by Dr. Hemchandra Shertukde, seconded by Marnie Roussell and 
approved without comments. 

A. Old Business 

Next Agenda item: Draft 3 of the Guide for Application of Tertiary and Stabilizing 
Windings 

The Chair announced that the document had been distributed among WG members and 
that it soon would be posted at the IEEE PCS web site. The new items included in 
Chapter 1 of Draft 3 of the Guide were presented and briefly discussed during the 
session. Included are several considerations about impact of zero sequence impedance 
of transformation banks on electric power systems performance:  

- Shift of line (phase) voltage and neutral voltage to ground during line to 
ground faults 

- Line to neutral voltage instability by  loading of the neutral of the secondary 
side of Y connected banks with high zero sequence impedance 

- Stable performance of Y-Y connected transformation stages when 
unbalanced loads do not draw current from the neutral of the secondary side 

Technical follow-up sections will be provided in the Guide in support of all of these 
statements on how the stabilizing winding functions for various configurations and 
conditions. 

As next Agenda Item, the necessary work to complete the original concept of this Guide 
was discussed, which includes Modeling of Steady State Behavior of TWs and SWs, 
Short Circuit Considerations to Comply with C57.12.00 and some Considerations for 
Evaluation of Transient Behavior of Transformers with and without Stabilizing Windings. 
A time table was agreed by the Group, aiming to complete discussion of Draft 3 and 
preparation of Draft 4 before the next Committee Meeting.  

The Chair mentioned that with that plan the WG should be ready to release its first 
complete Draft by the Fall of 2015 meeting. The WG was requested to read and 
comment on Draft 3 over next two months and a vote was taken and a majority of the 



WG members (12 affirmative votes) agreed to conduct a web based meeting the week 
of Jan.12, 2015. 

As a next Agenda Item, Mr. K. Vijayan presented a series of discussion topics related to 
application of Stabilizing Windings, aimed to help simplify specification, design and 
application of stabilizing windings. Some feedback was gathered during the 
presentation, and that material will be distributed among all WG members for complete 
assessment and comments (- External Tertiary Link, -No taps on tertiary, -LTC in the 
neutral, -Y connected test winding, instead of a delta connected one). 

The last item briefly discussed by the Group was the definition of a kVA rating of a 
Stabilizing Winding when it is stated on nameplate. Getting close to time for 
adjournment, it was agreed to present a short tutorial on the subject of thermal loading 
of internal SWs during the next meeting of the WG (S.Patel, E.Betancourt, and other 
interested participants). 

 
B. New Business for the WG 

With no new business brought up, the meeting was adjourned at 10:50 AM. 
 



J.7.2 Working Group on PCS Revisions to C57.12.90 - Mark Perkins, Chairman; 
Craig Stiegemeier, Secretary 

 
1. Introduction of members and guests 

 Mark Perkins presided over the meeting at Chair.  Craig Stiegemeier was 
secretary. Attendance rosters were circulated for those in attendance to 
record their presence and confirm their membership or guest status. 

 An introduction of members was not conducted to support getting down to 
business. 

 A review of the adjusted membership was conducted through the use of, and 
37 of the 50 WG members were in attendance.  This resulted in attendance of 
74% of the membership, making this meeting “official” as a quorum was 
reached. 

2. Minutes of the Savannah meeting 
A review of the Spring 2014 Savannah meeting was conducted by Mark.  Ken 
Skinger made a motion, and it was seconded for approval of the spring minutes 
as written.  Minutes were approved by the membership unanimously. 

3. Old Business  
A review of proposed changes to Section 9.3.1 was conducted.  The following 
proposed addition to section 3, tests for measuring losses and impedance voltage 
was discussed: 

CAPACITOR

BUSHING 
CT HV 

 
The benefits of this approach include: 

 Single Phase or 3 Phase 
 Requires no phase angle correction (more accurate) 
 Source supplies only real power (0-50 A) 
 Capacitors used on load side must be tuned to ZL 
 Can use less expensive elements 
 Practical for Field Test systems 

 
Bernard Poulin made a point that the CT indicated as bushing CT would need to 
meet the accuracy requirements of the standards.  It was agreed that metering class 
bushing CT’s would meet this requirement. 

A question of harmonics currents and their impact on the measurements was 
discussed.  Wave forms are typically clean sine waves as they come from the tuned 
circuit from the capacitor bank. 

The following measurement protocol using the alternate method under discussion 
was reviewed: 

1. Tune the capacitor to the transformer impedance 
2. Apply impedance voltage with source 



3. Power Factor will be in the range of 0.9 to 1.0 
4. Set the current with Ammeter on Bushing CT 
5. Measure real power with the wattmeter 
6. Measure Impedance with voltmeter and Bushing CT and Ammeter 
7. Subtract the loss of capacitor bank (typical 0.5-2% of LL) 
8. Can also be used to determine the phase angle error in loss measurement 

system. 
Baitun Yang suggested that there were other losses in the circuit besides the 
capacitor bank. 

Bertrand Poulin expanded and noted that losses outside the capacitor bank would 
be measured, and that would be the manufacturer’s decision to accept those 
“surrounding” losses.  It would be a rather slight positive error, and in the field he felt 
it would be acceptable. 

Mark Perkins noted that the capacitance of the capacitors will change with 
temperature 

Pierre Riffon noted that capacitors losses change due to temperature. 

The following notes were suggested for inclusion into section 9.3.19 (note that the 
term bushing CT was replaced by CT in Figure 18): 

 An alternate method for either single phase or three phase transformers is to 
provide capacitive compensation for the transformer impedance at the 
terminals of the transformer so that the AC source need only supply the real 
power for the test.  Figure 18 shows the apparatus and connections for a 
single phase transformer for this alternate method. In this case, the wattmeter 
will measure the real power of the transformer under test plus the power of 
the capacitors, which will be very small compared to the power in the 
transformer. The load loss in the transformer is determined by subtracting the 
loss in the capacitors from the measured loss. 

 For modern oil film capacitors, a loss of 0.2 watts per actual kVAR may be 
used unless a specific capacitor bank loss is known.  This method requires a 
separate CT or set of CT’s at the transformer for setting the current and 
measuring the transformer impedance.  Normal bushing CT’s can be used for 
this purpose as long as the CT and the current measuring device meet the 
accuracy requirement. The advantage of this alternate method is that the 
phase angle between the voltage and current at the wattmeter is low (closer 
to zero degrees) due to the capacitor compensation, so any phase angle 
errors in the loss measurement circuit are much less significant. 
 
Note – Separate CT such as a bushing CT is needed for this alternate 
method 
 

 
 

Figure 18 Alternate method for load loss measurement using capacitive 



compensation at the terminals of the transformer under test 
 

The open discussion of the method included the following comments: 

 Discussion of traceable calibration of the bushing CT.  Accuracy of using a 
bushing CT, and impact on mounting it on/in the transformer was discussed.  
It was agreed that if bushing CT’s are used, they should be metering class to 
meet the accuracy requirement. 

 Mark suggested that the method should be surveyed. John Herron suggested 
that sharing results of the testing that’s been performed using this method 
would help the WG to understand the real world accuracy of this method. 

 A discussion of the potential of using this method in the factory.  Bertrand 
suggested that for factory measurements a certified CT should be used, 
where the bushing CT should only be used in the field. 

 A suggestion was made that an externally mounted CT with appropriate 
accuracy and calibration could be used either on the line side or the neutral 
side. 

 There was a question of what was meant by tuning the capacitor, which was 
answered that this was a matching the capacitor impedance to the 
transformer impedance. 

 The major benefit of this method is allowing lighter and smaller components 
to support field measurements. 

 A motion was made by Jeff Britton to survey the method, removing the 
“bushing” from the figure to allow the use of other than bushing CT’s and 
including the data.  John Herron seconded the motion.  The motion passed 
with all members agreeing to send out the suggested survey. 

4. New Business 

Proposal to specify current required for the load loss measurement: 

 Presently the is no allowance for using reduced current to measure load 
losses 

 Load Loss is generally linear, so scaling load loss is accurate 

 Temperature test section allows for reduced current 

Sanjay Patel noted that for certain large GSU there would be an impact in measuring 
the stray losses. 

Bertrand noted that in his experience the load loss was linear within the 
measurement uncertainty as long as the applied current was within 50% of rated. He 
also indicated that two items need considered - measured losses and reported 
losses.  He suggested measuring losses in other positions than the guarantee, but 
measuring the guarantee at the rated position at as close to full current as possible. 

It was agreed to include further discussion on this topic as an agenda item.  

5. Attendance roll call – Before the meeting, the Working Group had 50 members.  See 
above for attendance, which resulted in sufficient membership present for a quorum. 

6. Adjournment – Jeff Britton made a motion to adjourn, John Herron seconded, and 
the group passed the motion to adjourn at 12:15 pm  

 



 
J.7.3 - TF on Revision of Section 13 of C57.12.90, Sound Level Measurement - 
Chairman Dr. Ramsis Girgis, Secretary Barry Beaster. 

The TF met at 1:45 PM on Monday, October 20, 2014.  Chairman Dr. Ramsis Girgis 
presided over the meeting.  Secretary Barry Beaster assisted with some administrative 
duties.   

After the spring meeting, the membership had been adjusted to 36 members.  For 
review, an agenda of the fall meeting along with the unapproved spring 2014 minutes 
were circulated to all members, corresponding members, and guests in attendance at 
the last meeting.  

The meeting was attended by 18 members, 5 corresponding members, and 63 guests 
for a total of 86 persons.  A quorum was established.  There were seven requests for 
task force membership.   

After the introductions, Chairman Dr. Ramsis Girgis presided over the technical portion 
of the meeting. Members of the TF and PCS Subcommittee were surveyed for the 2nd 
time prior to the meeting with the proposed revision of section 13 of C57.12.90 and 
associated proposed additions / modifications to Table 18 in C57.12.00.   

The chairman commented on the great return on the Survey (97%). He presented the 
results of this survey along with the following review of the 4 Disapprove Returns (6 
comments) and the resolutions arrived at:   

1. A suggestion that Table 18 should emphasize the need for the customer 
specification to clearly specify whether the guarantee is on no – load noise or 
total noise of the transformer. This suggestion was adopted into the revision. 

2. A suggestion for applying the ambient noise conditions only to the main 
frequency components of the transformer noise when performing 1/3rd Octave or 
narrow band measurements. This suggestion was adopted into the revision. 

3. One member questioned the need for reference load noise levels versus Total 
noise levels. Since reference Load Noise levels are very different than No Load 
noise reference levels, the concept of Reference Total Noise levels is technically 
not feasible.  

4. A request to include the center frequency for Octave band noise measurements 
at 63 – 4000 Hz was deemed not necessary since such information is readily 
available in numerous references. Also, the text where this is to be introduced is 
the original text and there was need to change it. 

5. A request for more tutorial text on the near – field effect was deemed not 
necessary since such tutorial material belongs to a Guide not a Standard and is 
also available in published papers. 

6. A concern was indicated that manufacturers would use a default value for the 
Wall Sound – Reflection correction. The response to that concern was that the 
Standard provides detailed calculation formula of this correction; which is a 
function of the size of the transformer as well as the size and type of the sound 
test room. 

The next subject on the agenda was whether there is a need to develop an IEEE Sound 
measurement / Sound Abatement Guide. The Chairman reviewed the situation with the 



present IEEE Guide. The PAR for the PC57.136 “Guide for Sound Level Abatement and 
Determination For liquid immersed Power Transformers and shunt reactors Rated Over 
500 KVA” will expire at end of this year. The chairman presented an overview of the 
content of the present IEEE Guide as well as the IEC Guide presently being updated. 
He explained that the present IEEE Guide covers two areas; (1) Basic information on 
transformer noise and its measurements and (2) Transformer Sound Abatement.  

The first area is covered extensively, and in much more up to – date details, in the 
upcoming Revised IEC Sound Application Guide expected to be completed in mid 2015. 
So, there does not seem to be a need for developing an IEEE Guide to cover the same 
information. The area of transformer sound Abatement, to be worth developing, will 
need to include up to date information; which would be hard to come up with since such 
technologies are proprietary to the individual transformer manufacturers. The chairman 
requested input on this subject from the floor. None in attendance felt the need for the 
development of an IEEE Guide or for the PAR to be extended. Steve Antosz, who 
assumed the owner of the PAR, stated that the Guide will still exist in its present form. It 
was noted, however, that much of the technical information in this Guide is well out of 
date. All agreed with the decision to let the PAR expire and that there is no need to 
develop a new Guide or upgrade the present Guide at this time. This subject may be 
revisited later on. 

The final item on the Agenda was the development of reference Load noise levels 
corresponding to the NEMA levels for No – Load noise. First, the chairman presented 
tested Load noise levels of 180 (50 & 60 Hz) transformers of 20 – 400 MVA power 
ratings collected from 4 different major power transformer suppliers. The tested data 
was compared with values calculated using the “Reiplinger equation”. The data showed 
that the Reiplinger’s curve represents a below – average value for load noise. The 
tested load noise levels generally varied between 15 dB higher to 5 dB lower values 
calculated using the “Reiplinger equation”. The Chairman suggested that possibilities for 
reference load noise levels could be values that are 10 or 15 dB > values obtained 
using the Reiplinger equation. The Chairman then showed a comparison between the 
suggested Reference Load Noise levels vs. values from the NEMA TR1 table and 
(NEMA – 10 dB).  

The chairman suggested using the “Reiplinger levels + 15 dB for reference load noise 
levels.  Jeewan Puri and Sanjay Patel had questions regarding whether it is more useful 
to users to have reference Total noise levels rather than reference No – Load noise 
levels and reference Load Noise levels separately. Again, the chairman stated that the 
concept of defining reference Total Noise levels is not technically accurate. Bertrand 
Poulin supported the position of having reference levels for both no – load and load 
noise as they have different frequency spectra. These different frequency components 
travel differently to the residential areas. Also, noise levels allowed during the day with 
the transformer highly loaded are 10 to 15 dB higher than those allowed during the night 
hours with the transformer lightly loaded. 

A final comment was made by the chairman that agreed that there could be a way to 
combine the reference no – load noise levels and reference load noise levels into 
reference Total noise levels. However, as stated earlier, the concept of Reference Total 
Noise levels is still technically not feasible and could lead to designs that will result in 
noise issues when the transformer is lightly loaded at night. 

The meeting adjourned at 3:00 PM. 

 



J.7.4    Task Force for revision of IEEE Std. C57.110 “IEEE Recommended 
Practice for Establishing Liquid-Filled and Dry-Type Power and Distribution 
Transformer Capability when Supplying Non-sinusoidal Load Currents” - 
Chairman: Rick Marek 

The working group met in the Fairfax Ballroom B of the Sheraton Premiere at Tysons 
Corner Hotel and the meeting was called to order at 3:15 PM by the Chairman. This 
was the first meeting of the WG and it was convened with 57 attendees. There were no 
previous minutes to approve since it was the first meeting.  

The Chair presented the approved PAR Title, Scope, and Purpose, pointing out that the 
title will be revised to show Liquid-immersed instead of Liquid-filled. The purpose will 
also be revised to show when supplying instead of to supply.  

The Chair presented a clarification that was made in the earlier history of the document 
concerning precision and cautioned that if a user is applying the document equations in 
a spreadsheet then they should pay attention to the correct number of significant digits 
after each operation. A reader has submitted such an error found in the document and it 
will be corrected in this revision.  

Since this is a revision of an existing document, the Chair requested volunteers to 
review specific clauses to make sure the information is still current or to upgrade 
accordingly. The following assignments were made:  

• The Introduction section will be reviewed by Tim Holdway, Sasha Levin, and 
Jagdish Burde  

• Clause 4 will be reviewed by Chuck Johnson, Derek Foster, and Sheldon 
Kennedy  

• Clause 5 will be reviewed by Thomas Holifield and Larry Kirchner  

A question was raised concerning the source of the 0.8 factor in Table 5 by Kiran 
Vendante and he noted that, in certain circumstances, a 0.9 factor could be applicable, 
especially when using tank shielding. This generated a discussion with input from other 
individuals noting that different factors have been seen in practice by different 
manufacturers. The Chair noted that the 0.8 is an average, but asked that all 
commenters submit their suggestions in writing as proposals so that appropriate 
qualifications or additions may be made.  

The Chair asked if the Annex C temperature rise test procedure was really needed and 
whether anyone had actually used it. No one indicated that they had used the 
procedure. Several manufacturers noted that they had the capability to perform direct 
thermal testing with power supplies capable of supplying harmonic currents. The range 
was from 100kVA to 1500kVA.  

Dhiru Patel commented that he would like to see more guidance on how to separate the 
eddy and stray losses. He further commented that there was some work being 
performed in CSA and that he would check to see if their draft document could be 
provided to the WG.  

A question was raised on the impact of the harmonics on the flux density inside the core 
and there was an explanation that it depends on the source impedance.  

The Chair reminded everyone requesting to be a member that they must participate that 
they were expected to read the current document and to send comments. All of the 
volunteers were also reminded to submit their suggestions in writing.  

With no further business, the meeting was adjourned at 4:22 PM.  



27 requested membership and Samuel Sharpless volunteered to serve as secretary.  

 



J.7.5 - PCS WG on “General Requirements C57.12.00” – Tauhid Ansari, Chairman; 
Enrique Betancourt, Secretary 

The PCS Working Group on General Requirements for C57.12.00 met on Monday, 
Oct.20, 2014, at 4:30 PM, with 54 members and 76 guests present.   As the 
accountable Working Group membership stands at 89 members (71 Regular Members, 
and 18 Corresponding Members), we did have a quorum and were able to conduct 
official business.  The following 8 guests requested membership, which will become 
effective only after attending two (2) consecutive meetings: 

 Daniel Blaydon   Baltimore Gas & Electric 

Javier Arteaga   ABB 

 Hugo Flores    Efacec USA 

 Leopoldo Rodriguez   Efacec USA 

 Scott Dennis    ABB 

 Sukdevh Wallia   Brookfield Power 

 Thomas Melle   HighVolt 

Verena Pellon   Florida Power & Light 

The Chairman, Tauhid Ansari opened the meeting by stating the purpose of the 
Working Group, to address matters pertaining only to performance characteristics in 
standard C57.12.00.  Following introductions, attendance sheets were circulated. 

The proposed Agenda was presented by the Chair and approved by the members 
present (Motion by H. Shertukde, seconded by M.Perkins and carried by unanimous 
vote).  

The minutes from the Savannah meeting were approved as submitted (Motion by J. 
Melanson, seconded by M. Perkins and carried by unanimous vote). 

 

I. Discussion on Old Business topics 

 

A. WG Item 97, C57.12.00 - 2010 Table 18. Routine, design, and other tests  

Change Requested by: Joe Foldi – 2009 Ballot Comment 

Requested Change: Could the details of the operational tests on the LTC equipment 
under full voltage (during No-Load test) and under full current (during Load loss test) be 
described here? The details of the LTC operational test should be described in 
C57.12.90, but the requirement for the test itself needs to be added here. 

The Chair proposed to let this item pending till the next WG meeting, as Joe Foldi could 
not attend the meeting to provide further technical support to his request. The proposal 
was accepted with no comments. 

 

B. WG Item 100, Table 7 Nameplate Information, Core Construction Indication on 
Nameplate 

Change requested by Bipin Patel – April 21, 2011 per email communication. 



Requested Change: Suggestion to the WG on Revision of C57.12.00 to consider the 
following for inclusion to the nameplate requirement for large power (Class II as a 
starting point) transformers:  

1. Core construction designation: core or shell  

2. Core details: three legged, five legged, or seven legged 

This request starts from the need to evaluate performance of existing and new 
transformers under Geomagnetic Disturbance Phenomena. The type of core plays a 
critical role in the thermal and electrical response of the transformers. Single phase or 
three phase may be obvious by looking at the transformer but core construction and 
details are data not always requested by users and, if so, then kept available during the 
transformers service life. The identification of critical large power transformers for 
protection or mitigation efforts for GMD will be greatly helped for future units. 

The Chair opened the floor for discussion, with comments mainly related to the 
terminology of the request, which was finally as follows: 

1. Transformer construction: “core” or “shell”  

2. Core Type: Number of limbs. Number of wound limb(s) 

Users can use the extra nameplate information for specification of replacements. Some 
manufacturers already provide that information on the nameplate and some users 
already specify core type as part of nameplate information. It was clarified (P.Jarman) 
that the requested information was necessary but not enough for GMD assessment. 

The motion was made by M.Perkins, and seconded by E.Tenyhuis to send the modified 
proposal for survey within the WG and PCS. The motion was modified by Steve Antosz 
to accept the proposal within the by the Group corrected wording, before sending it for 
survey. The motion was approved by 29 in favor, and 1 opposed. 

 

C. Next Agenda Item WG Item 101 C57.12.00 -2010 New clause  

Change Requested by:  V Sankar email dated 11/05/2012 

Requested Change:  

“In this CIGRE Guide (working group 12.15), in clause 10.11 on page 23 of 75 it is 
stated that 'A purchaser may also recompense the supplier with a bonus payment if the 
difference between and guaranteed losses will result in lower purchaser operating 
costs'”.  

An incentive as above will give encouragement for innovations.  Request to consider 
this in your Working Group and include such a clause in C57.12.00 also. 

The Chair opened the floor for discussion. 

The proposal was considered unanimously as a commercial subject not pertaining to 
C57.12.00. With no further discussion, the Chair will inform Mr. V. Sankar that the 
request will not be considered further. 

 

II. New Business 

 

D. Requested Change WG Item 102 for C57.12.00 -2010 New clause  

Change Requested by:  Joseph Melanson email dated 09/30/2014. 



Requested Change: Proposal for adding gas injection tests on conservator transformers 
as part of standards 

The Chair invited Joe Melanson to present his proposal to the WG. 

Joe explained how the gas injection test has become common place in many users 
specifications, and some manufacturers perform the test as extra QA control, although 
the procedure itself is not standardized. 

Steve Snyder clarified that the proposal for a new test does not belong to the PCS, and 
Steve Antosz recommended Joe to describe in written the proposal and to submit it to 
the Administrative SC. 

Some users found beneficial to perform a gas injection test as a routine test, but it was 
general opinion that such a test has to be first designed. Transformers shipped with oil 
can be of concern if bubbles remain inside the tank. 

 

As further New Business, Mrs. Tarlapally proposed to add a Power Factor acceptance 
criterion on C57.12.00. 

Mark Perkins clarified that the subject belongs to Dielectric Tests, with no further 
discussion. 

 

The meeting was adjourned at 6:00 PM (J. Melanson, S. Metha). 

 

 



J.7.6 – WG for Shunt Reactors Rated Over 500 kVA, C57.21 - Chairman Sanjib 
Som; Secretary Arturo Del Rio 

The working group met in the Ash Grove A Room of the Sheraton Tysons Hotel.  This 
was the First meeting of the working group. 

The meeting was called to order at 9:30 PM by Chairman Sanjib Som 

The Chairman stated that the position of Secretary was open, Mr Arturo Del Rio 
volunteered and the Chair requested him to take the position.  

The working group C57.21 met for the first time on Tuesday October 21, 2014, at 9:30 
with 55 participants. 14 requested membership. 

 The meeting was opened with remarks from the WG Chair regarding the PAR 
approval and attendance sheets were circulated. PAR was approved on 21 August 
2014 and expires in 2018. 

 Since this was the first meeting for the WG, no previous meeting minutes were 
available. 

 Meeting was followed by a presentation on loss measurement by Luc 
Dorpmanns, Royal SMIT Transformers, followed by discussions: 

 Bertrand Poulin proposed that loss measurements be performed at rated 
MVA instead of rated voltage, this topic to be discussed in future meeting.  
Also, a question was raised on the need to use a step-up transformer 
during the measurements. 

 S. Som requested an explanation on how to handle uncertainties in the 
standard. Has to be reviewed if this is not already elsewhere (B. Poulin) 

 Ed So mentioned the 6% tolerance on losses might be high compared to 
reachable measurement accuracy. 

 L. Dorpmanns mentioned that there is no specific requirement for accuracy 
of the measurement system in this standard.  Review of the existing loss 
measurement guide is required in order to keep coordination. 

 The Chair noted that interpretation of this section by two different 
individuals should lead to same conclusion.  

 Review of current standard document for work items, asking input from the 
audience: 

 Scope of work was reviewed from the PAR summary. 

 L.  Dorpmanns to make a proposal to include variable shunt reactors (tap 
changer type). 

 There is a CIGRE WG A2.48 on Shunt rectors with similar work in progress, 
brochure to be published in 2016.  Contents were shown by R. Ahuja. 

 Altitude correction table, refer to C57.12.00 - Daniel Kramer, Phoenix 
technologies, will supply additional information. 

 Review definition of linearity, rms or peak (B. Poulin).  How is it assessed? 
How to measure this for higher voltage up to 1.5 pu?  AC or DC methods, 



should be explained in the standard (B. Poulin), these will addressed in next 
meeting 

 Insulation class 150 or 155 for dry type to be reviewed with other IEEE 
standard (S. Som) 

 Vibration test is now classified under “other”, proposal was made to make it a 
routine test (Darren Joe Meisner).   

 Noise level is considered more significant as control of manufacturing 
as compared to vibration measurement (B. Poulin) 

 Vibrations are easier to measure in the field then noise (Joe Meisner 
AEP) Should levels be lowered to IEC values. L. Dorpmanns stated 
that this was also discussed in CIGRE and current consensus is to use 
IEEE limits. L. Dorpmanns to provide a proposal for next meeting 

 Request was made to the participants wanting to become a member to review 
the current standard and inform the chair which part they want to review. 

 Gael Kennedy volunteered to provide inputs to section 4 unusual conditions. 

Meeting adjournment: Raj Ahuja proposed and Dharam Vir seconded. 

Meeting was adjourned at 10:30 am. 

Chairman: Sanjib Som 

Secretary: Arturo Del Rio 

 

 



J.7.7    WG P60076-16 Standard Requirements for Wind Power Generator 
Transformers; Chairman: David Buckmaster; Vice Chair: Phil Hopkinson; 
Secretary: Donald Ayers  

 
Meeting of joint IEEE-IEC Working Group  
 
The Joint Working Group on Wind Power Transformers was held Friday and Saturday, 
October 17 & 18, 2014 in the Great Falls room, at the Sheraton Tysons Hotel, Tysons 
Corner, Virginia with representatives from both IEEE and IEC present. For the four hour 
meeting on Friday, 12 IEEE members, 3 IEC member and 1 guests attended. For the 
eight hour meeting on Saturday, 10 IEEE members and 3 IEC members attended.  

The attendees reviewed the document as it was amended by the joint committee during 
a meeting held in Berlin plus additional comments submitted by other committee 
members. A discussion was held on whether to include words dealing with hermetically 
sealed liquid filled transformers. A. L. Hall agreed to propose language as to what 
constitutes a hermetically sealed liquid transformer. Mr. Hall also reviewed several other 
sections on which he had provided comments. He agreed to provide suggested 
language for each of the sections.  

A lengthy discussion was held on the section dealing with incipient energy which had 
been significantly shortened during the Berlin meeting. It was agreed to revisit the 
language originally submitted with suggestions as to how to make the language broad 
enough to be acceptable. This discussion also led to a discussion on what constituted a 
compartmental type transformer with the need for a definition.  

The meeting was suspended at 5:00 p.m. to be restarted on October 18 at 8:00 a.m.  

The meeting reconvened at 8:00 a.m. on October 18, 2014.  

The day was spent addressing comments and questions primarily presented by A. C. 
Hall, Stephan Voss and Rick Marek. Much of the document was re-written in efforts to 
address perceived weaknesses in the document as it was drafted after the joint meeting 
in Berlin. At the end of the meeting it was agreed that most of the issues were 
adequately addressed. The proposed document was put on the web site for people to 
review.  

The meeting was adjourned at 4:45 p.m.  

Respectfully submitted,  
Donald E. Ayers  
Secretary  
The PAR expires December 2016.  
Respectfully submitted,  
Donald E. Ayers  
 
 



J.7.8 - PC57.120 LOSS EVALUATION GUIDE FOR DISTRIBUTION AND POWER 
TRANSFORMERS AND REACTORS, Chair: Michael Miller, Vice-Chair: Rogerio 
Verdolin 
 
Par status: Par approved 
Par expiration date: December 31, 2016 
Current draft being worked: D14 

1. Attendance 
a. Members:     10 of a total 22 members 
b. Guests:     41 
c. Guests granted membership:  2 pending requirements met. 
d. Guests requested membership 2 
e. Total:     51 

2. The meeting was called to order at 11:00 am on Tuesday, October 21, 2014.   
3. Michael Miller announced that he is taking over the position of the former Chair, 

Al Traut.  Rogerio Verdolin accepted to be the Vice-Chair of the Working Group.   
4. The minutes of meeting from the Working Group Spring 2014 meeting in 

Savannah, Georgia could not be approved since there was no quorum. To have 
a quorum we needed 11 members to be present. 

5. The purpose and scope of the PC57.120 was presented during the meeting.  
6. Estimate Timeline was presented during the meeting: 

a. Final Draft from WG – April 2015 
b. MEC (Editorial Review) – May 2015 
c. Initial Ballot (30-day) – Jul 2015 
d. Comment Resolution – Nov 2015 
e. Re-Circ Ballot (10-day) – Dec 2015 
f. Submit to REVCOM – Oct 2016 
g. REVCOM Meeting – Dec 2016 

7. Price and cost information:  
a. The draft loss evaluation guide includes examples of price and costs 

denominated in dollars and cents.  Working group chair Michael Miller 
commented on this issue in an email communication dated April 25, 2014, 
describing the following options being considered by the committee: 

i. Create an annex for the examples so currency could be used 
ii. Use a generic currency sign (¤) to denote unspecified currency 
iii. Keep it as it is if IEEE will allow. 

b. Option (i) is not recommended because moving costs into an annex does 
not mean that the information is not in the guide – it is simply moved to 
another place in the guide.  Moreover, it probably reduces the value of the 
examples.  The cost estimates directly relate to loss evaluation for 
distribution and power transformers and reactors, which is the object of 
the draft guide.  The examples are also integrally woven into the draft text, 
and the guide could accommodate this suggestion without extensive 
revision. 



c. Option (ii) is not recommended because it likewise does not really address 
the legal issue and also makes the document less user-friendly. Using 
specific numbers with an unspecified currency sign (¤) may make the 
estimates more difficult to understand, and if the numbers used are 
recognizable as likely drawn from the U.S. (or from some other identifiable 
jurisdiction), then the legal problem is still present.   

d. Option (iii) is not recommended, because the guide may then be read as 
implying that participants in developing the guide discussed appropriate 
levels of costs and prices.   

e. Additional options were suggested: 
iv. Substitute algebraic references for specific cost or price 

information. 
v. Use the Cost/Price Numbers but with further protections. 

f. The option (iv) clearly complies with the current policies, because it simply 
identifies cost or price categories without discussing their actual values.  
We recognize that it also may not be as reader-friendly as a document 
that uses specific dollar amounts. 

g. The problem with the language in option (v) is that it refers to costs and 
prices, but the risk that the antitrust policy guards against is the risk of 
price-fixing (by buyers or sellers) or inappropriate information-sharing.   

h. Mike stated for the new draft D14 he would include the legal language 
added before the examples and also use the public information on dollars 
where possible.  He asked if there was any disagreement with this 
approach and there was none.One suggestion from Michael Miller is to 
refer the dollar values from public information, such as DOE.  

i. Wallace B. Binder stated that he has presented a spreadsheet from public 
cost information in previous meeting.  He agreed to send an updated 
version of the spreadsheet to Mike. 

8. Michael Miller discussed some comments from the draft D13. 
9. Michael Miller and Rogerio Verdolin will review the definitions and list of terms 

and allocate these two Sections in an appropriate place in the draft. 
10.  Rogerio Verdolin will review the Table in the Section 4.3.1.1, Avoided Cost of 

Generation Capacity. A column will be added in this table with generic public 
information, such as DOE.  

11.  Michael Miller and Rogerio Verdolin will work on a new draft to be discussed in 
the coming 2015 Spring Meeting, April 12-16, San Antonio, TX.  

12.  The meeting adjourned at 12:15 PM 

Respectively submitted, 
Michael Miller, Chair 
Rogerio Verdolin, Vice-Chair 
 



J.7.9 - C57.105 – IEEE Guide for Application of Transformer Connections in Three-
Phase Electrical Systems, Chair: Adam Bromley, Vice-Chair: Rogerio Verdolin 
 
Par status: Will be submitted after this meeting 

1. Attendance 
a. Members:     2  
b. Guests:     24 
c. Guests requested membership 14 
d. Total:     40 

2. The meeting was called to order at 1:45 pm on Tuesday, October 21, 2014. 
3. This is a newly formed TF or WG without a PAR so establishing a quorum was 

unnecessary.    
4. The working group discussed the scope and the title of the new draft.  
5. Several suggestions and topics were discussed, such as: 

a. Three-phase system or three-phase electrical system 
b. Inclusion of auto-transformers 
c. Rated voltage limit of the power transformer 
d. Inclusion power transformer class  
e. Inclusion of a purpose 

6. The final Title and Scope of the draft are as followed: 
a. Title: IEEE Guide for Application of Transformer Connections in Three-

Phase Electrical Systems 
b. Scope: This guide describes transformer connections and configurations 

in 3-phase electrical systems. The characteristics of the various 
transformer connections and possible operating problems under normal or 
abnormal conditions are treated. All combinations of ∆ and Y, grounded 
and ungrounded, T connected, zigzag, and certain special connections 
are considered. Only two-winding and auto- transformers are included. 

7. The meeting adjourned at 2:45 PM 

Respectively submitted, 
Adam Bromley, Chair 
Rogerio Verdolin, Vice-Chair 
 
 



J.7.10 – WG on “Distributed Photo Voltaic (DPV) Grid Transformers” PC57.159, 
Chairman Hemchandra Shertukde; Vice Chairman: Mathieu Sauzay; Secretary: 
Sasha Levin  

The meeting was convened with 36 participants present, 19 of them are members (that 
constitutes a quorum out of 33 current members in the roster minus 4 absent 
corresponding members).  Four participants requested a membership.   
 
Old Business 
Spring 2014 Savannah Meeting Minutes were approved. 
 
New business 
Meeting Agenda was approved. 
 
1. The previous Draft 2 of the Guide was reviewed in between the Spring and Fall 2014 
meetings.  The WG thanks everyone who provided their comments and suggestions. 
The majority of the comments were resolved by revision of the Draft 2.  Some 
comments need to be further discussed.  The current Draft 3 of the IEEE Guide has 
been distributed to the WG for the review in advance to the Fall 2014 meeting. 
 
2. The WG held an additional meeting on Sunday, October 19.  C. Gaytan, B. Jensen, 
S. Kennedy, A. Levin, A. Narawane, M. Sauzay, and H. Schertukde participated. 
S. Levin informed the WG on the Sunday’s discussion. 
 
3. The WG discussed comments to the Draft 2 and Draft 3 of the Guide.  The following 
is the list of the reviewed topics of the Draft 3 and open Action Items: 

1) Use a term “Inverter step-up transformer” in next revision. 
2) General observation: some comments were concerned with the Guide having too 

much of a tutorial. Do we think that tutorial aspects of the Guide are helpful and 
shall stay? 

Some tutorial-type information can go to Annexes. 
3) Chapter 4.3.3 – does low voltage ride through issue is an important one to 

consider and shall be added to this Chapter? 
E. Betancourt commented that the size of the DPV generation system is growing, 
the issues of complience with the interconnection standards becomes more and 
more important.   
ACTION: “LV Ride Through” Chapter - H. Shertukde, C. Gaytan   
4) Chapter 5.1.1 and 5.1.2 – do we agree on the recommended row of rated output 

kVA and nominal voltage? 
“Typical” instead of recommended. 
kVA – add 3000 kVA  
LV voltage - add 575 V and 690 V; HV voltage – 24940 V instead of 23000 V   
5) Chapter 5.1.3 – Is DETC necessary? Consideration points: 
- inverter can regulate output voltage in order to match grid voltage 
- DETC is a feature with lower reliability and good to be avoided, if not necessary. 
Does everyone agree that reverse power flow isn’t an issue (problem) for the 
medium voltage, medium power transformers as DPV inverter transformers? 
+/- 5% DETC is recommended. Other regulation can be specified as needed. 
 



6) Chapter 5.1.4 – is this possible and beneficial to have two LV windings of the 
same inverter transformer with “Y” and “D” winding connections in order to have 
30 deg. voltage phase shift and reduce harmonic content (IEEE C57.129, Fig.1)? 

In the system of 2 input LV windings, the voltages and excitation currents of these 
windings shall be in phase, therefore only identical winding diagrams can be used (2 
“Y” or 2”D”). 
Place note about step-down operation and connection diagram. 
 

7) Chapter 5.1.5 – LV1-LV2 impedance – measurement vs. calculation. Does 
Chapter describe the topic sufficiently?  S. Walia commented that LV1-LV2 
impedance shall be defined and warranted for the system performance calculation.   

 
It is recommended to measure LV1-LV2 impedance. 
ACTION: S. Sarkar and V. Tendulkar will review the Chapter 5.1.5 and provide 
recommendations and references for the LV1-LV2 impedance test. 
 

8) Chapter 5.2.1 (plus 5.4.1) – daily day / night de-energization / energization (730 
cycles / year). 

B. Degenef commented that switching off a transformer at low load or no-load can 
create the significant voltage transients. Typically daily de-energization / energization is 
not recommended, but, in case is requested by the user, refer to IEEE C57.142 for the 
recommendations on analysis and protection. A system developer can conduct power 
quality study by modeling or direct measurement in the similar systems (overvoltage, 
resonans, etc.) and provide parameters of the transient process in the Specification.  
The requirements to the standard tests proving a performance of the transformer in 
these conditions need to be recommended. Both parameters and tests are 
recommended to be included in the specification (e.g., are higher HV tests necessary? 
Does higher impedance necessary?) 
Include notes on this aspect in Chapters on mechanical requirements, transient 
overvoltages, inrush current and Specification. 
 

9)  Chapter 5.3.4 – we need to refine wording of the Chapter. Any comments, 
suggestions? Is PF consideration important? What would be “normal” and 
“abnormal” PFs? What are the consequences of “abnormal” one? 

PF requirements and related tests are not addressed in IEEE standards on distribution 
transformers.  
Refer to NETA and IEC (what documents?).  
PF requirements and test for power transformers can be applicable – review IEEE Std 
62 and C57.12.00.  
ACTION: C. Gaytan will provide information on NETA document and will review 
related IEC standards for the relevant information on the PF requirements and 
tests for the distribution class transformers. 

 
10)  Chapter 6.4 – recommended accessories – shall we describe accessories for 

liquid-immersed and dry-type transformers separately? 
What are recommended accessories for the inverter dry-type transformer? 
ACTION: C. Johnson will provide list of typical accessories for the dry-type 
inverter step-up transformers. 
  

11) Chapter 6.6 – useful warning sings – what shall we keep in the Guide, if any? 
Make reference to the standards: ANSI Z535, NEMA, UL 
 



 
12) Chapter 7.1 
 – is inverter transformer a power or distribution transformer? What test 
requirements shall we follow? 
- Are there any tests addressing PF aspects necessary? What is the reference? 
- Change term “Heat run test” to “Temperature rise test”. 
- PD test is recommended as routine test for dry-type transformers and as type 

test for oil-immersed transformers. Test and Limits – IEEE C57.12.01 for dry-type 
transformers and IEEE C57.12.00 and C57.90 (or new proposal stemming from 
WG on wind power transformers) for liquid-immersed transformers. 

 
4. WG discussed the timeline of the Guide Preparation and Ballot: 
   
Schedule (PAR expiration date – 31 December 2016) 
30 November 2014 – review of Draft 3 and submit comments (form was provided) 
15 February 2015 – Draft 4 (final) sent to WG 
30 March 2015 – review the Draft and conduct Straw Poll of WG by e-mail (2/3 majority) 
12-16 April 2015 – submit Guide to Performance Characteristics Subcommittee for 
approval (simple majority) 
? – editorial review 
? - Sponsor Ballot 
? – comments resolution 
 
5. WG approved without reservation a transfer of the copyright to the Task Force White 
paper to the WG Chairman H. Scrtukde, so as allowing him to sumbit the paper to the 
appropriate IEEE PES sub-area for the publication as a Transaction Paper.  

  
With no old or new business the Meeting adjourned at 3:00 PM. 
 
Chairman: H. Shertukde 
Vice-chairman: M. Sauzay 
Secretary: S. Levin 



J.7.11 - TF to Investigate the Interaction between Substation Transients and 
Transformers in HV and EHV Applications; Chairman - Jim McBride, Secretary – 
Tom Melle 

 

1) Welcome and Chair’s Remarks.  The TF objectives were presented. 
2) Circulation of Attendance Sheets (quorum delayed to allow additional members 

to arrive) 
3) Agenda was presented with no opposition  
4) The Chair requested any interested Guests please request membership at this 

meeting.   
5) The Chair briefly reviewed the CIGRE brochure work presented at the last 

meeting by Ms. Angelica Rocha. 
6) Pierre Riffon presented some transients from test on EHV disconnect switches.  

The tests were a simulation of the breaking of small capacitive load to simulate 
de-energization of substation.  Two videos were shown one of a making 
operation and one of a breaking operation.  Presentation materials including 
videos will be made available to the group.  Sanjib Som asked if snubber circuits 
for HV/EHV circuits are available.  These circuits are primarily only used in 
medium voltage applications.  

7) Xose Lopez-Fernandez presented two mitigation methods that are described in 
detail in the CIGRE brochure on interactions.  These two methods are frequency 
domain severity factors and time domain severity factors.  Xose is the developer 
of the time domain technique.  In addition, Xose presented a high frequency 
model developed for the disconnect switch energization case that has been 
presented in our past task force meetings.  There was some agreement between 
major resonance frequencies of the model and the measured data.  The 
measured resonance occurred at 41 kHz and the simulation occurred at 50kHz.  
There were some questions about the inclusion of some of this information in the 
revision of the C57-142 document. 

8) Bob Degeneff discussed new work that is beginning within CIGRE on high 
frequency modelling and the verification of these modeling with transient data.  
The target maximum frequency range for this modeling is 500-750 kHz.  The 
designation for this new working group is JWG A2/C4.52. 

9) The Chair has begun a TF summary document based on the presentations and 
data gathered over the last two years.  The chair requested that the members of 
the task force review and provide feedback on this task force summary paper.  
The chair summarized the three general failure modes for HV/EHV transformers 
found in the HV/EHV failures from the CIGRE brochure and other documents we 
have reviewed during our meetings.  The chair encouraged the members to 
review these failure modes and provide feedback to assist in finalizing the work 
of the task force. 

10) Quorum failed (22 members required). Approximately 18 counted.  Minutes will 
be approved by email. 

11) Paul Jarmin stated that IEC has an agenda item at their upcoming meeting to 
consider adopting C57.142 as dual logo IEEE/IEC standard. 

12) A straw ballot was conducted with the task force members present.  There was 
unanimous agreement that HV/EHV information should added to C57.142. 

13) Motion to adjourn the meeting made and the meeting was adjourned at 4:25PM. 

 

Respectfully Submitted, 



Tom Melle, Acting TF Secretary 



J.7.12 - WG for IEEE Standard Requirements, Terminology, and Test Procedures 
for Neutral Grounding Devices, PC57.32, - Sheldon P. Kennedy - Chair, Tom Melle 
(for Fred Elliott) WG Vice-Chair 

 
The Neutral Grounding Devices working group was called to order at 4:45 PM on 
October 21, 2014.   
 
 1. Quorum was established by a head count and confirmed by the attendance 

rosters after the meeting – 8 working group members were present (of 13 
members) with 9 guests. 

 2. The agenda was presented. Motion to approve was by Don Ayers.  It received a 
Second by Mike Sharp.  Agenda was approved unanimously. 

 3. Minutes from last meeting approved.  Motion to approve was by Don Ayers.  It 
received a Second by Mike Sharp.  Minutes were approved unanimously. 

 4. Tom Melle (vice chair) is maintaining the official draft document.  Draft 13 was 
issued prior to the meeting. 

 5. Sheldon Kennedy summarized the present status of the Draft 13.   
 6. Test code Annex A (normative) contains obsolete test information from old 

standards.  This clause will either be removed (after any significant information 
has been moved to the relevant device clauses) or updated to reflect existing 
standards.  The equipment clauses will also use references to other standards as 
needed to keep the information current.  

7. Sergio Panetta commented that the “Ground End” designations should be 
changed to “Neutral Terminal”. A motion was made by Sergio Panetta 
(seconded by Don Ayers) that was approved. This change will be made 
throughout the document.  

8. Sheldon Kennedy reported that general clauses 4-9 still contain technical 
material which should to be moved to specific device clauses and updated.  
Then the general clause information can be deleted. 

9.  Klause Pointner reported that the Neutral Grounding Reactors clause makes no 
references to shared clauses 4-9 can stand alone.  

10. Clause numbering issues (tables, figures, equations) will be corrected once the 
new template macros are enabled. 

11. Ed teNyenhuis commented that all tables borrowed from other standards should 
be re-verified. This was planned for the test Annex, but will now occur 
throughout the entire document.  

12. The document will be reviewed for consistency of terminology for liquid 
immersed devices (defer to C57.12.00).  

13. A motion was made by Don Ayers (seconded by Klaus Pointner) to remove 
Annex A (test code) from the document. Necessary information from the test 
Annex will be moved to each clause.  

14. Schedule:  Updates to draft sections need to be sent to Tom Melle by November 
15, 2014. Monthly web meetings will be used to attempt to finalize the draft in 
2014.  A working group survey will be done after this. A Subcommittee Survey 
will be done before the Spring 2015 Meeting. This document must be approved 
by the end of 2015. 

 
Motion to adjourn by Sergio Panetta. Seconded by Don Ayers. The meeting 

adjourned at 6:00 pm. 
 
Respectfully Submitted, 



Tom Melle (for Fred Elliott) 
WG Vice-Chair 
 
Sheldon P. Kennedy 
Chair 

 
 
 



J.7.13 – Task Force for revision of IEEE STD C57.109 Guide for Liquid-Immersed 
Transformer Through–Fault-Current Duration, Chairman - Vinay Mehrotra 
 
The kick off meeting for revision of this guide was held in the Washington Boardroom 
from 9.30 to 10.45 am on Tuesday. Seven members participated in the meeting. 

The participants reviewed the current guide’s title and scope. It was decided to leave 
the title unchanged. The current guide applies to transformers referenced in the IEEE 
standard C57.12.00 as categories I, II, III and IV. A question was raised by Brian Penny 
if this guide would apply to phase- shifting transformers or the scope needs to include 
them. 

The purpose statement was reviewed and changes were suggested. All the participants 
agreed that the guide is old and need significant revisions.  

It was decided to take up a PAR for revision of this guide. 

Respectfully submitted 

Vinay Mehrotra 

TF Chair   
October, 2014 
 

 

 



J.7.14 - Task Force on Core Gassing and Grounding - Chairman: David 
Buckmaster, Vice Chairman: Phil Hopkinson, Secretary: Donald Ayers  
 
The Task Force on Core Gassing and Grounding was called to order at 3:15 p.m. EST 
on Tuesday, October 21, 2014 at the Sheraton Tysons Hotel, Tysons Corner, Virginia.  

There were 72 attendees. Twelve members were present out of a membership of 18 
members. A quorum was present.  

The minutes from the last meeting were reviewed. Phil Hopkinson moved and Ed 
teNyenhuis seconded to approve the minutes. They were approved unanimously. Gary 
Hoffman moved and Aniruddha Narawane seconded to accept the proposed agenda for 
the meeting. Acceptance was unanimous.  

Based on comments submitted by Jeewan Puri and Aniruddha Narawane about 
moisture within the core that had not been completely removed during drying, modified 
language for the changes to IEEE C57.12.00 was proposed to the task force. Several 
proposals were made from the floor to improve the language but all proposals were 
eventually withdrawn after brisk discussion.  

Phil Hopkinson moved that the proposed language as presented be accepted without 
change. Steve Shull seconded the motion. More discussion was held to clarify certain 
aspects of the language. The vote was 7 for and 1 abstention. The motion passed.  

Gary King asked why Low-High-Low construction was not excluded from the discussion. 
Phil Hopkinson responded that the test was a type test and should be used for all 
constructions, but would not expect L-H-L to have problems. Mr. King also questioned 
why the work only applies to transformers 15 kV and above. Response by Messrs. 
Hopkinson and Buckmaster state that data collected in the field did not find issues with 
voltages below 15 kV.  

The language for proposed changes to C57.12.90 was presented and Phil Hopkinson 
reviewed the background for the test. Gary King asked what the duration tolerance was 
on the individual steps. After discussion, Gary King made a motion that the duration be 
a minimum and that the title of the section be changed to “Minimum test duration …”. 
Steve Shull seconded the motion and the motion passed unanimously.  

Don Platt asked on what tap the test would be made. The response was at rated 
voltage tap as stated in the proposed language. A question was raised as to why only 
wound cores were being addressed. Dave Buckmaster responded that not enough data 
existed on stacked cores to develop a definite conclusion as to possible issues. Some 
data is just coming in that may suggest areas to investigate, but it is too early to make 
conclusions.  

Phil Hopkinson made a motion to accept the language as modified by Gary King’s 
motion. Steve Shull seconded the motion. During discussion, it was asked how many 
readings were to be made at each voltage level. Wally Binder made a motion to amend 
the original motion to add that one PD reading should be taken at the end of each level. 
Steve Shull seconded the motion which then passed unanimously.  

The vote was then taken on Mr. Hopkinson’s motion as amended. The vote was 9 for 
and 1 against. The motion passed.  

A motion was made by Don Ayers that the results of the Task Force be reported out to 
the Performance Characteristic Subcommittee. Phil Hopkinson seconded.  



During discussion, Garry Hoffman offered an amendment to the motion for the task 
forced to seek approval for a PAR for the creation of a working groups to generate an 
amendment to for C57.12.00 and C57.12.90 to include the language approved by the 
task force. Without a second, a lengthy discussion was held. The conclusion was that 
the task force did not have the authority to perform the requested task. At the end of the 
discussion, Gary Hoffman withdrew his amendment to the motion.  

A vote was then held on the motion and it passed unanimously. Since the charter of the 
task force has been completed, it was announced that this would be the final meeting.  

A motion was made and seconded to adjourn the meeting. The vote was unanimous.  

The task force was disbanded at 4:35 p.m. EST.  

 
Respectfully submitted,  
Donald E. Ayers  
Secretary  
Encl: Final proposed language for C567.12.00 and C57.12.90 

Proposed wording to insert into IEEE C57.12.00  

6.7.2.1 Grounding of Wound Cores  

In medium and high voltage applications of transformers with wound cores, the 
transformer core shall be properly grounded to the tank. One purpose is to prevent 
development of a voltage across the wound core loop that could result in the dielectric 
breakdown of the thin insulating fluid film between the core laminations and the initiation 
of PD and the generation of H2 and other hydrocarbons.  

It should however be noted that PD generation in transformers can possibly occur due 
to various other factors which may be internal and/or external to the transformer and the 
capacitive coupling described is one of these factors.  

In order to validate that the core will not be susceptible to such discharges during 
normal operation, a design test, specific for this type of transformer is defined in 
C57.12.90, Section 10.8 with acceptance criteria in Section 10.8.4. Transformers which 
require this design test are those manufactured with a wound core and having a high 
voltage winding with nominal system voltage of 15 kV or greater. 

Proposed wording to insert into IEEE C57.12.90  

10.8 Special Induced-Voltage Test for distribution and class I power transformers 
with a wound core and having a high voltage winding with nominal system 
voltage of 15 kV or greater.  

10.8.1 Minimum test duration and application of voltage  

1. Voltage will be raised to 100% of rated volts for 30 seconds and PD will be measured 
and recorded.  

2. Voltage will be raised to 110% of rated for 30 seconds and PD will be measured and 
recorded.  

3. Voltage will be raised to 150% of rated and held for one minute and PD will be 
measured and recorded.  

4. Voltage will be lowered to 140% of rated for 1 minute and PD will be measured and 
recorded.  



5. Voltage will be lowered to 130% of rated for 1 minute and PD will be measured and 
recorded.  

6. Voltage will be lowered to 120% of rated for 1 minute and PD will be measured and 
recorded.  

7. Voltage will be lowered to 110% of rated for 10 minutes and PD will be measured and 
recorded.  

PD can be measured as apparent charge in pico-coulomb (pC) or RIV in micro-volt 
(μV). One reading shall be made at the end of each interval.  

10.8.2 Test Frequency  

As an induced-voltage test applies greater-than-rated volts per turn to the transformer, 
the frequency of the impressed voltage shall be high enough to limit the flux density in 
the core to that permitted by 4.1.6.1 of IEEE Std.C57.12.00-2010. The minimum test 
frequency to meet this condition is given in Equation (27):  

(27)  
where  

E
t 
is the induced voltage across winding (V)  

E
r 
is the rated voltage across winding (V) 

 
10.8.3 Grounding of Windings  

When a transformer has one end of the high-voltage winding grounded, the other 
windings should be grounded during the induced-voltage test. This ground on each 
winding may be made at a selected point of the winding itself or of the winding of a step-
up transformer that is used to supply the voltage or that is connected for the purpose of 
furnishing the ground.  

10.8.4  
Failure detection  
 

The test is considered passed if PD recorded in step 7 of 10.8.1 does not exceed partial 
discharge level of 100 pC or RIV level of 100 μV. 


