Performance Characteristics Subcommittee 
March 26, 2014
Savannah, Georgia
Chair:  Ed teNyenhuis Craig Stiegemeier
Vice Chair:  Craig Stiegemeier
Secretary:  Sanjib Som
J.1 Introduction / Attendance
The Performance Characteristics Subcommittee (PCS) met on Wednesday, March 26th, 2014 at 3pm with 155 people attending.  Of these, 71 were members and 84 were guests.  Prior to this meeting, the total membership of PCS was 115 members; therefore, quorum was achieved. There are also 11 corresponding members.

There were 13 guests requesting membership.  

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. A motion to accept this as proposed was given by Steve Snyder. Hemchandra Shertukde seconded it. It carried by unanimous vote
J.3 Approval of Last Meeting Minutes 
The chairman presented the minutes of the last meeting in St Louis, USA – Oct, 2013. This was proposed by Kenneth Skinger to be accepted as is, which was seconded by Jeevan Puri. The minutes were passed by unanimous vote.

J.4 Chairman’s Remarks
New WG Chairs were presented as below:

· WG on PCS Revisions to C57.12.00 – Tauhid Ansari
· WG on Loss Evaluation Guide C57.120 – Mike Miller
· C57.110 - Nonsinusoidal Load Currents – Rick Marek
· C57.109 - Through-Fault-Current Duration - Vinay Mehrotra
· C57.105 - Transformer Connections in Three-Phase Distribution Systems - Adam Bromley
A new WG Chairman is needed for C57.21 - IEEE Standard Requirements, Terminology, and Test Code for Shunt Reactors Rated Over 500 kVA

PCS is sponsoring a technical presentation “Tutorial on Transformer Interaction with switching of vacuum and SF6” on Thursday 27th March 2014.  This is being presented by Dr. Robert Degeneff and Angelica Rocha.

The Chairman thanked the PSC for the great response on the surveys sent out since the last meeting.
The attendance requirement to be used by PCS is that members missing 3 or more of the last 5 meetings will be been moved to “Guest” status.

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 PCS Revisions to C57.12.00



S. Snyder

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

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

· WG on Loss Evaluation Guide C57.120



A. Traut

· TF on HV & EHV Transients C57.142



J. McBride

· WG on Neutral Grounding Devices PC57.32


S. Kennedy

· TF on Nonsinusoidal Load Currents C57.110


R. Marek

J.5 Unfinished (Old) Business

None

J.6 New Business

A motion was received 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.

Philip Hopkinson made the above motion seconded by Hemchandra Shertukde.  Bertrand Poulin cautioned that we should not specify how to design the transformer but to state the requirement for form fit and function

It was voted upon and 26 members voted for it and 3 were against it. Thus it was passed. 
Adjournment was proposed by Hemchandra Shertukde and seconded by David Buckmaster. 

Meeting was adjourned at 4.15 pm.

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

10.4.1
PC57.120 LOSS EVALUATION GUIDE FOR DISTRIBUTION AND POWER TRANSFORMERS AND REACTORS
Attendance:

Guest: 60

Members: 17

Guest Requesting Membership: 6

Total: 83

Notes:

· Chair Report - Al Traut will be stepping down and Mike Miller will replace as chair.  Mike will be looking for a new secretary.

· Quorum was achieved (17 members)

· Ron moved to approve minutes Steve seconded.  Minutes were approved.

· Reviewed notes from the draft.

· Need to get up to new style guide for IEEE.

· Discussion about IEEE getting rid of currency in our document.  Don’t think we will get an exemption.  Options would be to make a companion document with the examples.  There is a universal sign for currency that we might be able to use.

· Don Platt discussed how deregulation affects the evaluated cost.  Need to include cost for generation not fuel.  If your company never owns the energy this guide may not be valid.  He has added notes to warn the user.  

· Jane Ann (Pepco) stated that they don’t get charged for energy so when they did their calculation without generation cost they got really low numbers.  Pass through companies don’t have a good way of calculating what there evaluation should be.  

· Don made a motion that the working group adopt the issue with deregulation and use Don’s notes as a new clause 4 in the body of the standard. Seconded by Wally.  There was a comment that he would rather see it as a preface to clause 5 or make clause 5 into clause 6 as the physics of losses are not changed by the economics.  This was voted with 13 in favor and 1 opposed.  Motion caried to include it as a new clause 4.

· Mike Miller discussed his comments made to the draft standard.

· Is loss multiplier part of A and B factors or separate.  We want A and B factors to include multiplier so example should match the A and B equations above.

· Motion to adjourn at 12:00 Don and seconded by Don.

10.4.2
Working Group on PCS Revisions to C57.12.90

1. Introduction of members and guests

Mark Perkins presided over the meeting as 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 conducted.

A motion was made by Joe Melanson to put consideration of a gas injection test be included in today's agenda as a new item.  Ajith Varghese seconded the motion.  Bertrand Poulin suggested this may not belong to PCS.  A vote was taken on the motion, and it passed 22-0.

After a review of the attendance sheets, 36 of the 54 active members of the WG were in attendance.  This resulted in a quorum of 66% of the membership, making this meeting “official” as a quorum was reached. There were also 62 guests present, making a total attendance of 98.

2. Patent issue review - skipped, handled in registration process and main meeting this morning

3. Minutes of the St. Louis meeting 

A review of the Fall 2013 St. Louis meeting was conducted.  Motioned by Joe Melanson, seconded by Marnie Roussell and was voted on with unanimous approval.

4. Old Business 

        Draft Clause 9.5.3 Zero Sequence Testing has been completed and sent to Standards Subcommittee.  This will be balloted in the next revision of C57.12.90.  

5. New Business

· Thang Hochan suggested changes to Section 9.3.1.  Mark reviewed those changes to section 9.3.1 and 9.3.2

· 9.3.1 Wattmeter voltmeter ammeter method

· Requires phase angle correction, an AC source to provide full current and voltage, wattmeter, capacitors on source side, often requires large & expensive system, and is impractical for field test systems.

· The proposal is an alternative method.  Mark presented a circuit:
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· This can be done either single or 3 phase, requires no phase angle correction, source supplies only the real power (0-50A), capacitors used on load side must be tuned to ZL, can use less expensive elements, practical for field test systems.  Mark went through the steps of making measurements using the proposed alternate.  
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 2-5% of LL)

8. Can also be used to determine the phase angle error in loss measurement system.

· Mark reviewed some details showing the benefits of the alternate method.

· An extensive discussion of this proposed addition ensued.  Capacitor manufacturer information was reviewed, with some arguing that the loss assumption 0.5 W/kVAR was too high for modern capacitors.  The 0.5 w/kVAR was given by a capacitor manufacturer. Bertrand and others recommended using a lower value of watts for capacitors such as 0.2 or 0.3 W/kVAR.  

· Tauhid Ansari made a motion, seconded by Ramsis Girgis that the information for the alternate test be circulated and comments collected before the next meeting. The vote was unanimous in the affirmative.

· The working group considered the gas detector relay gas injection test that was added to the agenda.  Ed teNyenhuis believes that this would fit under PCS, and it should be presented at the subcommittee. A suggestion was made that this might be developed by a joint task force of PCS WG C57.12.00 and C57.12.90. This will be considered for future meetings.

6. Attendance roll call (see results above) – Before the meeting, the Working Group had 58 members, broken down as the following:

    54 Members

      4 Corresponding Members

>300 Guests

7. Adjournment – Meeting adjourned at 12:13 pm 
10.4.3
PCS WG on “General Requirements C57.12.00” – Steve Snyder, Chairman; Enrique Betancourt, Secretary

The WG met with 44 members and 68 guests present. As the Working Group membership stands at 80 members, we did have a quorum and were able to conduct official business. 

The following 18 guests requested membership, which will become effective only after attending two (2) consecutive meetings:

· Alan Traut Power Partners

· Aniruddma Narawane ABB

· Daniel Blaydon Baltimore Gas & Electric

· Emil Bercea ABB

· Jarrod Prince ERMCO

· Javier Arteaga ABB

· Jeff Golarz Lumasense

· John John ABB

· Juan Saldivar Prolec GE

· Mario Locarno Doble

· Mark Lachman Doble

· Leopoldo Rodriguez Efacec

· Paul Morakinyo PSE&G

· Rebecca Smith Schneider Electric

· Rhett Chrysler ERMCO

· Sarkar Amitabh CG Power

· Shaman Karim CG Power

· Victor Garcia Siemens

The Chairman opened the meeting by stating the purpose of the Working Group, that is to address matters pertaining only to performance characteristics in standard C57.12.00. 

Following introductions and circulation of the attendance sheets, the new Chairman, Tauhid Ansari, was introduced.

Next, the proposed Agenda was accepted by the members present and the minutes from the St. Louis meeting were approved as submitted (Kenneth Skinger and Joe Melanson).

Discussion on Old Business topics

A. WG Item 99 - Clarification of Ratio Requirement for LTC in Bridging Position. 

This item arose as a topic for discussion due to issues when measuring turns ratio of transformers with reactance type tap changers when in the bridging position, since the excitation current drawn by the reactor can load the test circuit and cause misinterpretations in the measurement. A clause to address this matter was proposed in the previous meeting and surveyed among the PCS / WG membership.

141 Sent

62 Responses (44.0%)

54 Affirmative (91.5 %)

5 Disapprove ( 8.5%)

3 Abstain

The Chairman presented a slightly revised version of the proposed paragraph incorporating a couple editorial suggestions from the Approval Comments, and then what next steps should be taken:

1) Resolve what to do with existing proposal – accept, modify for text changes as indicated, or reject.

Discussion

M.Perkins stated that it is not necessary to add clarification, as appropriate test equipment should be used instead. (This was the basis for 2 of the negative votes). With no further comments, the motion was made (Ajith Varghese, Ewald Schweiger) to send the proposed new text as presented to the Standards Committee, with results of 30 members in favor, and one against (M. Perkins). 

The following two items did not raise any discussion to support a motion and were not further considered.

2) Should another WG item be initiated to address the objections from one negative voter and one approval with comments regarding issues they have regarding the preceding clause?

3) Should another WG item be initiated to address the approval comment about nameplate voltages being based upon equal step voltages, while in actuality it is common that turns per tap may be unequal?

Next Agenda Item was presented for discussion.

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

Change requested to provide details for the operational tests on the LTC equipment, under full voltage (during No-Load test) and under full current (during Load loss test) be described in C57.12.00. 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.  A “study group” consisting of Joe Foldi, Tauhid Ansari, and Rainer Frotscher have been working to refine a proposal for the operational test requirements for the LTC in C57.12.00, Table 18. As part of the WG session, a presentation was given by Rainer (from Reinhausen), related to Load Tap Changer testing in the transformer factory. This presentation will be posted on the WG website.  

At the conclusion of the presentation it was stated that

a) DGA is not a generally applicable method to monitor tap changer performance during factory functional tests, as different types of tap changers have different gas generation characteristics.  Only some basic control tests, as for example monitoring of gases in the main tank, before and after the functional tests of resistive tap changers, can be considered for recommendation at this stage.

b) Static resistance measurement of windings for each tap changer position is a feasible, meaningful test to perform in the transformer factory, with some impact on manufacturing cycle. It can detect electrical contact problems.

c) Dynamic resistance measurement (DRM) can provide factory reference fingerprints, to detect future tap changer issues by changing taps. However, for application on the transformers test floor it requires an expert view to interpret resultant charts, therefore it is considered more appropriate for field testing.

The following arguments were raised during intensive discussion within the WG session:

- Load tap changer devices are fully tested before leaving the tap changer factory and, in general case, it should not be necessary to test them again at the transformer factory.

- For application of DGA, would it even be possible to provide some threshold values for bad gas data?

- It was pointed out that operational tests for transformer auxiliary devices are already stated on

Table 18 of C57.12.00; however, how to perform the tests is not clear from present text.

- WG C57.12.90 is responsible for describing test procedures, but C57.12.00 has to define which specific tests have to be performed.

The Chairman recommended that the Study Group add a representative of (at least) one more manufacturer of on-load tap changers. The Study Group must first determine the need and feasibility of the functional test, and then provide recommendation on how to proceed with minimum impact to transformer test time. Once these requirements are known and approved, a request will be made for the PCS WG C57.12.90 to develop the test procedures.

As time was expiring, the meeting was adjourned at 6:00 PM with Kenneth Skinger and Phil Hopkinson, as first and second in this motion.

10.4.4 WG for IEEE Standard Requirements, Terminology, and Test Procedures; for Neutral Grounding Devices, PC57.32; 
1.
Quorum was established by a head count and confirmed by the attendance rosters after the meeting – 9 working group members were present with 21 guests.

2.
Agenda reviewed and approved.

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

4.
Tom Melle (vice chair) is maintaining the official draft document.  Draft 12 was issued prior to the meeting.

5.
Sheldon Kennedy summarized the present status of the Draft 12.  There are still some general clauses that contain technical material which should to be moved to specific equipment clauses and updated.  Then the general clause information can be deleted..

6.
Test code clause 15 contains obsolete test information from old standards.  This clause will be removed after any significant information has been moved to the relevant equipment clauses.  The equipment clauses will also use references to other standards as needed to keep the information current. 

7.
Mike Sharp reported that the Neutral Grounding Reactor clause will be complete after verification of the test information..

8.
Sergio Panetta reported that the Grounding Resistor and Combination Devices clauses will be complete after verification of the test information. 

9.
Sheldon Kennedy reported that the Grounding Transformer clause had made significant progress and should be finished after verification of the test information and clean up of other conflicts with general clauses.
10.
Clause numbering issues will be corrected.

11.
Motion:  Don Ayers moved that Grounding Transformers BIL levels should line up with power class C57.12.00 BIL levels with a note that system insulation coordination must also be considered.  Sergio Panetta seconded.  The vote was 6 Yes and 1 No and 2 abstained. The motion passed. 

12.
Table 5 in the general clauses will be removed after the BIL information is moved 

13.
Schedule:  Completed draft sections need to be sent to Tom Melle by the end of April 2014. Monthly phone calls and web meetings will be used to finalize the draft.  A working group survey will be done after this. A Subcommittee Survey will be done before the Fall 2014 Meeting. This document must be approved by the end of 2015.

10.4.5
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 March 24, 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. As of this meeting the Working Group consists of 29 regular members and 18 corresponding members. 22 Members and 3 corresponding members were present, thus a quorum was attained. 46 Guests were present, and 11 of them requested membership to the WG:

J.Lee Cox
Efacec

Kipp Yule
Bechtel 

Kiran Vedante
ABB 

Mark McNally
KCBPU

Michael Botti
Mitsubishi Electric

Omar Ahmed
Transformer Protector C.

Paul Morakinyo
PSE&G

Richard vonGemmingen
Dominion

Raj Ahuja (CM)
SPX

Sukhdev Walia
Brookfield Renewables

Waldemar Ziomek (CM)
CG Power

There were no comments to the minutes from the St. Louis meeting and a motion to approve the minutes from both the St. Louis and Munich meetings was made by Dr. Hemchandra Shertukde and seconded by Marnie Roussell and approved.

A. Old Business

The Chairman encouraged the working group members to read the background materials that have been provided, on which the sections of this guide are being based.  

New contributions were received on shell form designs (Dr.  Lopez-Fernandez) and symmetrical components (Dr. Shertukde) , and new contributors are being sought to write sections on the thermal effects on transformers with and without stabilizing windings.

The Chairman further expanded on the multiple uses of stabilizing windings and its difference versus tertiary windings, which may not automatically be connected in delta for 3 phase connections. The Group was reminded that, in the scope of our Guide we have not only transmission transformers, but also primary distribution transformers and wind farm collector transformers, and that, about the latter no comments or discussion has been received or conducted so far. The Chairman will provide WG members with reference of papers on Windfarm collector transformers.

Next Agenda Item.- Review of the comments received from Draft 2

The first comment submitted by Vijayan Krishnamurthy concerned the establishment of the minimum MVA rating when a stabilizing winding would be required for a three phase transformer.  This led to a lengthy discussion as to why there should be any reference to MVA and requirements for a stabilizing winding and are not required if zero sequence impedance is low.  Sanjay Patel stated that system conditions are the driver and along with Raj Ahuja cited examples of large MVA designs (in range of 600 to 800MVA) without stabilizing windings and no changes required to the design to accommodate the absence of a stabilizing winding.  David Ostrander supported this position based on large transformers purchased and in service.

A motion was made by Dr. H Shertukde proposing to move this subject matter to an annex verses keeping it in the main section of the guide.  The motion was defeated by a vote of three in favor, nine against and the remainder abstaining.

A second comment also submitted by Vijayan Krishnamurthy was resolved with additional explanation.

The discussion focused on a disagreement whether a stabilizing winding is required for 5 legged/shell form designs on the basis that this is a system issue driven by the users and not manufacture design issue. Sanjay Patel pointed out that three legged core construction with high impedance to the stabilizing winding may behave as if there were no stabilizing winding. Examples of utilities specifying all transformers without stabilizing windings, on one side, and utilities specifying all transformers with stabilizing windings, on the other side, were again cited with no reference to the criteria used to develop those practices. The Chair cited again some reference literature, as the papers from Cogbill, and McNutt- Alexander, frequently cited in our document.

The third comment by Vijay Tendulkar requested more clarification on 5 legged core designs pertaining to how the core and windings provide two different functions. Vijay Tendulkar also provided the fourth comment relating to small transformers outside of the scope of this document and if the experience from these designs can be translated to the larger sizes.  A reference was made to IEEE C57.105 “Three Phase Connections in Distribution Systems” and a request for volunteers to review this guide to find possible applications to the stabilizing winding guide.

Motion was made to adjourn and the meeting was concluded at 10:45 am.

10.4.6 TF on Revision of Section 13 of C57.12.90, Sound Level Measurement

The TF met at 1:45 PM on Monday, March 24, 2014 with a total of 90 in attendance.  This breaks down to 18 Members, 7 Corresponding Members, and 65 Guests.  There were nine requests for membership.  Prior to the meeting, the membership had been adjusted to 30 members and an agenda with the unapproved minutes were circulated to all members and corresponding members for review. 

At the start of the meeting, a request for corrections or comments to the unapproved minutes of the fall 2013 Saint Louis meeting was made without objection.  An updated agenda with 2 additional items was presented.  A quorum had been established after reviewing the signup rosters. The minutes of the fall 2013 TF meeting stand approved. 

After introductions, Chairman Dr. Ramsis Girgis presided over the technical portion of the meeting. The TF and PCS Subcommittee were surveyed 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 reviewed the results of the survey and commended the excellent feedback and comments received; many of which have been implemented. He stated that he personally responded, by return e mail, to many of those who provided comments and suggestions.   

First was the response of the survey of the revision of the whole of section 13. Out of the 49 responses, 31 approved with no comments, 14 with comments, 2 disapproved with comments, and 2 abstained. On Tables 31-34, of the 44 respondents, 27 felt there was no need for these tables, 15 expressed the need to expand the tables, and 2 abstained. On Annex B.5, of the 47 respondents, 43 approved with no comments, 2 approved with comments, and 2 abstained. On Table 18, of the 47 respondents, 42 approved without comments, 3 approved with comments, and again 2 abstained. The Chairman then made a brief review of those aforementioned focus areas and asked for comments from the floor.  

As a follow – up of the Survey, four specific areas were discussed. The first was the sound wall – reflections correction for test rooms with one side open. The Chairman presented two alternatives for arriving at this factor:

1. Using a 0.5 value for the Acoustic Absorption Coefficient for the area of the ‘closed room’; as understood to be used by the new revision of the IEC Standard. 

2. Determine the wall – reflections correction for the area of the closed room and then multiply it by the ratio of the closed surface area to the total area of the test room including the open side.  

The first method gave a 1.3 dB correction while the second method gave a 2.0 dB correction.  

When Dr. Chris Ploetner (Chairman of the IEC WG revising the Sound measuring Standard) was asked to comment on this correction, he stated that in IEC the 0.5 value is used for the open side area only. The chairman proposed using the same correction method proposed by the IEC WG, for two reasons:

1. It more closely represents the situation with the open side with a large room behind it.

2. Serves the objective of having better alignment between the IEEE and the IEC Standards.

No comments or objections were received from the attendees on this proposal.    

A question was then raised from the floor on the possibility of using factory vs. field noise measurements to verify these corrections. Dr. Girgis explained that there are many factors that contribute to sometimes significant differences between factory and on – site noise measurements. He announced that a new IEEE Transactions paper, authored by him and his team to be published soon, presents many of these factors. The paper includes comprehensive measurements supporting the contribution of these factors. 

The next item presented was the Proposed Tables 32 and 33 to be used for presenting the noise measurements; Table 32 for measurements using the “Sound Pressure Method” and Table 33 for measurements using the “Sound Intensity method”. No comments or objections were made on the proposed Tables. 

The next item presented was text to be added in Annex – B.5 of C57.12.90, explaining the basis for the value of 3.6 dB used for the 50 / 60 Hz conversion of the core noise level. This was in response to a request by Jeewan Puri in the Survey.

The next item presented was adding a new Annex – B to C57.12.00 that will include text on reference levels to be used for Load noise. This Annex will be referenced in Table 18 in the same manner NEMA Table TR1 is referenced for no – load noise. For the load noise reference levels, the chairman suggested using the same formula used in IEC (Reiplinger’s equation); which, according to the text in IEC, and supported by test data, gives rough estimates of load sound power of 3 – phase transformers. According to this equation, the Sound power level of a 60 Hz transformer is determined by the equation 43.6 + 18 x Log (MVA); where the MVA is the top power rating of the transformer. The added text will state that:

“For Auto – Transformers and 3 – Winding transformers, the equivalent 2 – Winding Rated Power is to be used instead. Single – Phase transformers will correspondingly have a few dB (s) lower Load Sound levels. Test data, however, has shown that actual load sound power levels can vary mostly between +12 dB to - 6 dB from the levels calculated using above equation”. 

The chairman stated that above is based on test data collected on a large number of power transformers produced by 4 different manufacturers and cover a very wide range of MVA ratings. This data was presented at this TF meeting. 

A question on the reason for eliminating the parameter “S0” in the reference equation was answered by the Chairman as being not necessary since its value is 1.0. 

A question was raised by Sanjay Patel as to why not use the TR1 Table levels as reference levels for the total noise levels of transformers. The Chairman answered that the TR1 levels are based on no load noise performance of transformers when no special noise reduction features are used in the design. Load noise, however, adds to no load noise and is typically lower, or much lower, than no load noise for smaller power transformers and higher, or much higher, than no load noise for large power Transformers. Therefore, there is a need for separate reference levels for load noise.  

Jeewan Puri stated that Load noise is different from different manufacturers because of different clamping, design, etc., so, why do we need to have reference load noise levels? He also suggested that the reference levels could belong to a Guide. The chairman responded that the dependence of noise level on the design, and the manufacturer, is true for no – load noise too. Also, differences in design and manufacturing parameters are the reason for the variability between the levels estimated using the IEC equation and test data as was presented.  
The chairman stated that it is the plan for this TF to develop a Table of reference levels of Load noise of power transformers paralleling those in NEMA TR1 Table for no – load noise. In the TF meeting, Raj Ahuja reported that, upon the Chairman’s request, he notified the NEMA group in their meeting a day earlier that this Audible Sound TF is developing such a Table. Raj reported that NEMA was interested in receiving such a Table.  

A suggestion was made by Jeewan Puri to add text that when making “1/3 Octave” or “Narrow band Octave” measurements, stated conditions for sound measurements using the “Sound pressure method” or the “Sound Intensity method” only apply to the main frequency components of core noise; namely 100 / 125 Hz, 200 / 250 Hz, 315 / 400 Hz, and 400 / 500 Hz and the 100 / 125 Hz components when measuring load noise. The chairman praised this suggestion and stated that this statement will be added to the text of revised section 13.

Jeewan Puri expressed his thanks to the chairman for explaining the several concepts that are the basis for the proposed revisions and for the theoretical and testing basis of the additions in this revision. These were presented by the Chairman at the TF meetings over the past few years; which aided in this discussion. Jeewan expressed interest in a deeper study made on the magnitude of the near – field effect and urged suppliers to inform their customers what their typical (P – I) index is. The Chairman responded that the near – field correction was based on comprehensive measurements and studies presented in 3 IEEE papers and was presented, and discussed in length, at the TF meetings over the past few years and was agreed upon by TF members. The chairman also showed in this TF meeting data of 6 large power transformers tested in a semi – sound room that demonstrated that the near – field effect is truly very close to 1.0 dB as proposed in this revision. The chairman thanked Jeewan for his input and that 3 of 4 of his suggestions during this revision have already been incorporated which contributed to a very good and complete revision. 

The chair then asked Chris Ploetner whether IEC is correcting for the near – field effect. He stated that it is not doing that because IEC is pushing users towards using the “Sound Intensity measuring method” for being the more accurate method of measuring transformer noise levels. When asked about the status of the IEC revision, Chris stated that the WG is presently in the process of closing the comments and hoping to publish the revision next spring.
Steve Antosz (Chairman of the main C57.12.90 Revision) stated that the goal is to implement all revisions in C57.12.90 and C57.12.00 for this year’s balloting that should start in the next 1 – 2 months. 

During the discussion of “future items” on the agenda, the question on the IEEE “Noise Abatement Guide” was raised as to what its future should be. Since the PAR is about to expire at year end, it was proposed to ask for an extension of the PAR for two years. Since this Guide addresses sound abatement methods that are not within C57.12.90, the Guide still has some value. However, most of the material in the Guide is believed to be outdated and would need updating and revising. The chairman suggested to review the original Guide and to discuss the next step in the fall meeting of the TF in order to determine how much of the Guide we still need and what updates are needed. The plan for the fall meeting is for the chairman to present an overview of both the present IEEE Guide and the revised IEC Application Guide. 

The meeting ended with a remark by the chairman recognizing his associate Mats Bernesjo’s significant help with the works of this TF and the extensive effort put producing this Revision of the noise Standard. 
As time had expired, the meeting adjourned at 3:00 PM

10.4.7 WG P60076-16 Standard Requirements for Wind Power Generator Transformers

Chairman: David Buckmaster; Vice Chair: Phil Hopkinson: Secretary: Donald Ayers

First meeting of joint IEEE-IEC Working Group
The initial Joint Working Group on Wind Power Transformers was held Friday and Saturday, March 21 & 22, 2014 in the Pulaski room, at the Savannah Riverfront Marriott, Savannah, Georgia with representatives from both IEEE and IEC present.  Since this was first joint meeting, all attendees are considered members of the working group.  For the eight hour meeting on Friday, 10 IEEE members, 2 IEC members, 2 IEEE/IEC members and 1 guest attended.  For the four hour meeting on Saturday, 12 IEEE members, 2 IEC members, 2 IEEE/IEC members and 2 guests attended
The attendees proceeded to discuss the existing draft paragraph by paragraph with the intent of harmonizing the wording to be acceptable to both IEC and IEEE.  The entire document was covered and many changes were proposed and entered into the draft.  The draft will be submitted to the full committee for comments.  The PAR expires December 2016.
The next joint IEEE/IEC meeting will most likely be held in either Berlin or Nuremburg, Germany about June 23 and 24, 2014.  Members will be notified once final arrangements have been made.  All committee members are invited to attend.
The Working Group on Wind Power Transformers was called to order at 9:30 a.m. EST on Tuesday, March 25, 2014 at the Riverfront Marriott Hotel, Savannah, Georgia. There were 98 attendees, 42 members present of a membership of 65 and 56 guests. A quorum was present.

The following guests requested Membership on the Working Group:

· Patrick McShane, Cargil, Inc., Waukesha, WI

· Arturo Nunez, Mistras Group, Princeton Junction, NJ

· Rogerio Verdolin, Teshmont Consultants, Calgary, Alberta, Canada

· Dieter Dohnal, Maschinenfabrik, Regensburg, Germany

· Javier Arteaga, ABB, Inc., South Boston, VA

· Phil Ghafourian, ERMCO, Athens, GA

· Jeff Golarz, LumaSense Technologies, Santa Clara, CA

· Rhett Chrysler, ERMCO, Dyersburg, TN

· Wayne Dilling, Mortenson Construction, Minnetonka, MN

· The following guest requested Corresponding Membership on the Working Group:

· Kipp Yule, Bechtel Power Corp., Frederick, MD

This will bring membership of the committee to 71 Members and 9 Corresponding Members.

Chuck Johnson made a motion to accept the agenda for the meeting and was seconded by Craig

Colopy. The motion passed unanimously.

Chuck Johnson made a motion to accept the minutes from the Fall 2013 meeting and was seconded by

John John. The motion passed unanimously.

It was announced that the second joint IEEE/IEC meeting on the standard would be held in either Berlin or Nuremburg, Germany about June 23 and 24, 2014.  An announcement will be sent out once the exact location and time have been confirmed.

A general discussion was held covering the details of the work done by the joint IEEE/IEC meeting on March 21 and 22, 2014. It was indicated that the most recent working copy of the joint IEEE/IEC Committee was sent to the mailing list on March 22, 2014 requesting comments back by May 23,

2014 so to have available for the June joint meeting in Germany.

A request was made to Jody Haase, IEEE to obtain copies of pertinent existing standards that cover motor/generators or wind turbine generators.

A discussion was held on sizing wind turbine transformers to the capability of the wind turbine. Phil

Hopkinson agreed to collect information and develop an informative annex to the document to cover this subject.

It was announced that there would be another joint IEEE/IEC meeting on Friday and Saturday, October 17 and 18, 2014 before the next IEEE Transformers Committee meeting in Washington DC.  The chairman requested that interested parties that plan to attend this meeting to notify him by the end of April, 2014.

The meeting was adjourned at 10:45 EST.

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

The Working Group met in the Savannah C room of Savannah Marriott Riverfront hotel. This was a fourth meeting of the WG.

The meeting was called to order at 1:45 pm by Chairman Hemchandra Shertukde.

The meeting was convened with 41 participants present, 13 of them are members (that constitutes a quorum out of 27 current members in the roster minus 3 absent corresponding members), 11 participants requested a membership.  

Old Business

Fall 2013 St. Louis Meeting Minutes were approved.

New business

Meeting Agenda was approved.

Chairman has described the current status of the Guide and ask P. Hopkinson to present the planned topic on “Potential PD generation and gassing in the transformers with wound shell type cores and outside grounding”.

1) P. Hopkinson described the phenomena and said that this problem is pervasive and not just limited to Wind Power Transformers. It is a safety matter and large amounts of hydrogen could be collected in the air spaces. P. Hopkinson is aware of at least 2 catastrophic tank ruptures when arcing occurred in the hydrogen and oxygen atmosphere.

The transformers that are most at risk are:

1. Any 3-Phase with wound 5-leg cores using outside core grounds with Low-High construction and generally greater than 15 kV class.

2. Any Single Phase with Shell Form Construction using outside core grounds with Low-High construction and generally greater than 15 kV class.

3. Three Phase transformers that could be impacted are:

a. Network transformers

b. Pad mounted transformers

c. Substation Transformers

d. Wind Power Transformers

e. Solar Power Transformers

f. Data Center Transformers

g. Auto transformers

4. Single phase transformers that could be impacted are:

a. Pole type transformers

b. Pad mounted transformers

c. Shovel Transformers

d. Station Transformers

e. Auto Transformers

P. Hopkinson thinks and proposed that this issue should be mentioned in IEEE C57.12.00 and repeated in the respective product standards of the C57.12.20, 30, and 40 series.

P. Hopkinson now has data from multiple sources which corroborates his position. He has worked on the fixing gassing problem with several customers. Hydrogen levels on 34.5 kV class transformers with wound cores and outside core grounds often reaches 40,000 parts per million or higher levels. The accompanying gases of Methane, Ethane, and Ethylene are of the same concern. Hydrogen forms at 700 deg. C temperatures and is always a sign of discharges. Methane forms at 120 deg. C and is related to heating from static charges flowing down through the cores. Ethane forms at 250 deg. C and Ethylene at 350 deg. C. After installing core shields and monitoring transformers back in service, all of the gases are down to trace levels.

He has data on 41 transformers that have been retrofitted with shields and placed back in service (new service on the oldest units has exceeded 9 months) and no gassing on any of them. Phil also has feedback on 400 transformers, that were purchased with shields from the beginning, with again no gassing.

A motion will be made at the PC Subcommittee for form a TF to recommend wording and appropriate standards about this phenomenon.

John Crouse commented that, in his practice, there was not high potential voltage drop on the wound core leg as long as the core wound tightly – no high resistance. He can see this might happen in loosely wound core, but 800 V voltage drop is still looks too high.

P. Hopkinson responded that the modern steel laminates insulation is much better than it was in the past creating higher overall voltage drop on the core stack. 

IEEE PC57.159 Draft 2 of the Guide describes this phenomenon. WG asked P. Hopkinson to propose the wording for the Guide – see current page 15, lines 31-34 (ACTION).

 2) Chairman asked Secretary S. Levin to make a more detailed review of the Draft 2 of the Guide and discuss the open topics and questions (indicated in red color in the Draft 2 of the Guide). The following was discussed and the following participants have volunteered to develop these topics for the Guide (all comments and input should be provided by end of May 2014):

 Section 1.1 - page1

WG decided to reduce the WG scope by excluding the consideration of the residential transformers because they are not specifically addressed in the Guide – S. Levin  (ACTION)

Section 3 – page 2

Definition of:

inverter transformer – S. Kennedy, S. Walia (ACTION)

substation collector transformer – J. Schneider (ACTION)

Section 4.1 – page 3 and page 4

highest DC voltage on the DC terminals of the inverter – 1100 V

highest AC inverter output voltage – 1100 V

highest AC transformer secondary (HV) voltage – 36000 V

WG discussed the variety of configuration of the DPV systems.

J. Yu – discussed this topic with system developers: transformer design is dictated by the inverter design. Inverter Instructions (for example, SMA and Power One) contains a good explanation on the reasons of the transformer properties selection. Please try to obtain these Instructions from the inverter manufacturers for the review of our WG.

WG group spent some time discussing what DPV system configurations shall be presented in the Guide (see current Fig. 1). WG asked to include a system with 2-winding transformer configuration along with 3-winding shown in Fig. 1 – S. Levin  (ACTION).

J. Yu mentioned that there is also so-called isolation transformer is used in these systems. These transformers often are inside of the inverter and majority of the group agreed that these transformers are not a subject of the Guide.

D. Ayers commented on the lines 27-30, page 3 of the Draft 2 - he asked whether an inverter transformer ever works as a step-down transformers. J. Schneider noted that in some regimes – yes. The indication on the Fig.1 shall be changed from MV transformer to the inverter transformer – S. Levin  (ACTION). 

3) WG discussed the timeline of the Guide Preparation and Ballot: 
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10 |Initial Sponsor Ballot August (March 16)

11 |Comments Resolution October IEEETC

12 |Recirculation January ©

13 |Project Completion - Submittal to RevCom | March (October) & IEEE TC





Next steps: 

- All comments on the Draft 2 and input should be provided by end of May 2014.

- S. Levin will contact members and guests individually for the contribution on the indicated open topics. Please provide your input by the end of May 2014.  

With no old or new business the Meeting adjourned at 3:00 PM.

10.4.9
TF to Investigate the Interaction between Substation Transients And Transformers in HV and EHV Applications Chairman Jim McBride

Task Force Meeting took place on Tuesday at 3:15pm in Oglethorpe A&B.

The chair opened the meeting with a brief introduction to the objectives and goals of the task force.

The below goals for the group were reviewed for those not present at our first three meetings.

Goal: Prepare a TF report on the need to revise the C57.142 guide to extend to HV and EHV applications.

Deliverables: 
TF report and recommendation on forming a WG to revise the guide (or not)

TF Objectives

· Establish the present target voltage class range of the C57.142 guide

· Gather field data, reports and literature on HV and EHV failures related to substation transients and transformer interaction 

· Get input from the other technical committees concerning the interactions between substation transients and transformers at HV and EHV applications

· Review IEC and CIGRE standards 

· Recommend if there is sufficient need to revise the guide and if WG should be formed.

· Recommend high level changes to the guide (if it should be revised) 

· Prepare final report to the SC and present work in SC or tutorial session

A quorum was not present.

71 people in attendance

14 members present (quorum was reached)

3 people requested membership

The approval of the minutes from the St. Louis meeting will be sent handled by email.

Angelica Rocha made a presentation on the work done in a brochure entitled “Electrical Transient Interaction between Transformers and the Power System”.  She described work completed and is ongoing within CIGRE on HV and EHV transients and their interactions with power transformers.  She outlined several different methods of modeling power transformers that are included in the brochure.  She presented some data from various modeling methods and modeling software packages.  She presented results of a modeling software comparison done on a fictitious transformer designed for this comparison study.  The study resulted in terminal transients that matched well, but the simulation results for points inside the transformers had variations between different packages.

A method of assessment of transformer voltage stress was described.  This method is called Frequency Domain Severity Factor.  This is a numeric factor developed to help in assessing whether possible transients are below or above the stresses covered by the existing factory acceptance tests.  It was noted that time domain stress factors must also be considered.

Some controversial results were presented that indicate that repetitive high frequency pulse voltage applications can cause a decrease in insulation breakdown voltage.

Several case studies and modeling examples of transformer failures on HV and EHV systems were presented.  There are approximately 12 cases in the brochure that involve HV and EHV systems.  

There were several good questions and comments presented at the conclusion of her presentation.  Some are outlined below:

1) Sanjib Som commented on some of the repetitive voltage application margins and that the units should have survived based on the line insulation.

2) Jin Sim noted that analysis should be done early in the transformer specifications process and that many transformer users may not have the expertise to supply transients for the FDSF calculations.

3) Bertrand Poulin indicated that some transformer users do provide special waveforms for manufacturers to design the transformer to withstand.

4) Phil Hopkinson noted that of the cases presented, there were no failures attributed to devices which incorporate closing resistors.

5) Pierre Riffon indicated that he has seen instrument transformer failures attributed to disconnector switch operations similar to those presented.

The chairman presented the voltage transfer characterization obtained from the energization transients on a 230 / 20 kV 60 MVA transformer through a circuit switcher.  The transfer ratio at the internal resonant frequency of 41kHz was approximately 4 times smaller than the 60 Hz transfer ratio.  This indicates that 41kHz voltages on the high voltage terminals which are below the surge protect level can produce damaging voltage levels on the low voltage terminals.

The chairman also indicated that several large auto-transformer failures that have been attributed to internal resonant frequencies excited by faults on the transmission system.  The chair presented a transformer terminal fault transient measured 3.1 miles from the fault location.  The transient was 120kV p-p at 12kHz.

The chairman presented waveforms provided by Loren Waggner.  These waveforms provided per unit peak voltages excited by the energization through a circuit breaker.  The waveforms were captured by a high speed acquisition system developed and installed at AEP.  Several of the transients on the low voltage terminals were near or above 1.5 pu.

The next steps are to survey members in consideration of the data and case studies gathered to this point and attempt to make a decision on appropriated recommendations to the main subcommittee.

The meeting was adjourned at 4:35 pm.

10.4.10 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”

Date: 25 Mar 2014, 11:00 – 12:15
Chair:  Richard Marek

Vice-chair/secretary:  Radoslaw Szewczyk

This unofficial Task Force meeting was called by the chairman to review the current document and to decide on what revisions should be made.  Invitations were sent out before the meeting to a selected group of individuals representing different groups of users and equipment suppliers.  A group of eleven persons participated in this initial meeting and all requested membership in the working group.  Introductions were made.

A history of the document was presented by chairman, including the main items covered in each previous revision.

A formal request for interpretation from late 2012 was presented along with the responses.  It will be distributed to the task force for review.

Then, the existing document was reviewed to identify items possibly requiring revising.  It was agreed that the chairman would send out the current document dated 2008 to the task force for review.  A similar document, IEC 61378-1 will also be distributed to the participants for review to evaluate the need for harmonization.

The Title of the existing document was reviewed and it was agreed that it does not require modification.

The current Scope: “This recommended practice applies only to two winding transformers covered by IEEE Std. C57.12.00, IEEE Std. C57.12.01, and NEMA ST20.1.  It does not apply to rectifier transformers.”

The restriction to only “two winding” transformers in the Scope was questioned and discussed at length.  The scopes of the previous revisions were reviewed for reference and it was agreed that limiting the Scope to two winding transformers is not necessary, and it would then be deleted.

The current Purpose: “The purpose of this document is to establish uniform methods for determining the capability of transformers to supply nonsinusoidal load currents of known characteristics.”

A request was made to modify the purpose to match the title and all agreed.  The phrase “to supply” was changed to “when supplying”. 

The chairman will submit the PAR request based on the results of this meeting so that a full working group can meet in the fall in Washington, DC.

The meeting adjourned at 12:15.

