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IEEE PES TRANSFORMERS COMMITTEE MEETING
WEDNESDAY, MARCH 23, 1994

Chair: J. H. Harlow  Vice Chair: W. B, Binder, Jr.
Secretary: J. W. Matthews

1.0 Chair’s Remarks and announcements - J, H. Harlow
J. H. Harlow called the meeting to order at 8:04 am.

K. S. Hanus, Meeting Host, reported on attendance (see Attachment 1), after which the
committee thanked Ken with a round of applause. Mr. Harlow also recognized the fine
presentation given by the Tuesday Luncheon speaker, Dr. Paul Zweiacker.

The attendees were reminded that the next Committee meeting will be held in Milwaukee during
September 25-28. Sam Mehta will host the meeting at the Pfister Hotel. The room rates will be
$85 single and $105 double.

The Chair proceeded with the reports on the Technical Council and Administrative Subcommittee
meetings.

1.1 Report of Meeting of Technical Council Task Force on Acceptance of IEEE Standards
Worldwide, January 31, 1994,

This was the first meeting of this task force.

There was an extensive write-up in the IEEE PES Review for December 1993, “Developing of
IEEE Standards for the Global Marketplace,” the report of a panel session at the 1993 SPM. The
report is the composite of presentations of eight panelists representing different countries who
presented their perspective on the possible role for IEEE in the international standards arena. This
is a lengthy article (19 pages). I suggest that a reading of the document will give the perspective
_ that most regional standards writing bodies respect and often consult IEEE Standards, but are
very satisfied with their regional involvement and they do not encourage any change to give extra
influence to IEEE.

It appears to me that there is no regional body serving North America or the Western Hemisphere
in the way such as CENELEC serves Europe. Apparently most major industrialized nations in
turn have their own standards bodies, e.g., the Italian Electrotechnical Committee is a member of
CENELEC. I proposed that the IEEE may find a role in the Western Hemisphere in 2 manner
analogous to CENELEC in Europe. It is interesting to note that a figure in the report reveals that
of CENELEC European Standards:

72% are identical to IEC results
17% are based on IEC results
11% are purely European, i.e., “home-grown”



1.0 Chair’s Remarks and Announcements(cont’d)

It would be interesting to know similar data for IEEE and especially IEEE PES Standards, but
evidently the results would overwhelmingly tend to the “home-grown™ category.

A significant first step forward the “transnationalization” of IEEE PES standards could be to
boost the percentage which are based on IEC resulits.

In the meantime, our mission is to write standards acceptable to the United States which will be
acceptable as international standards. For the present, “acceptable as international standards”
means simply that we rigidly adhere to the IEEE Style Manual for format considerations.

1.2 Report of the Meeting of the Technical Council, February 1, 1994,
1.2.1 Coordination of PES developed standards with other s;tandards writing bodies.

The IEEE Standards Department has established a full time position, the purpose for which is the
coordination of PES developed standards with other standards writing bodies, most notably with
IEC. Ms. Anne O'Neil is filling the position. Ms. O'Neil most recently performed a similar role for
the Computer Society.

The first principal objective is to identify IEEE standards which are candidates to advance to IEC.

Decide which standards apply
Decide why they should be advanced
Propose the work '
Follow-up and monitor voting and changes

1.2.2 Policy for cooperation between CIGRE and PES (see also PES Review, J an. 1994,
p-7) -

PES Technical Committees are urged to strengthen relationships with CIGRE via:

» At Chair level, correspondence to exchange meetingldates and invite participation
of the other organizations of the meetings of the various technical committees.

» Exchange of membership lists.

« [Establish, where appropriate, liaison and exchange of information between the
corresponding committees. "

« Establish, where appropriate, joint WG or TF to prepare a required common publication.
1.2.3 IEEE Consideration for Withdrawal from standards agreements
In a message from Wally Read, IEEE Vice President, Standards, of December 9, 1993, notice was

given that "IEEE has decided to withdraw as co-secretariat of C37/C57 Committees and
withdraw our delegation from these committees effective March 2, 1994.”



1.0 Chair’s Remarks and Announcements(cont’d)

The letter also states that a task force has been appointed to hopefully "salvage" the relationship
by March 2. At this time, (February 1, 1994) there is optimism expressed by Task Force member
John Pope and Staff Director of Standards, Andy Salem that some agreement can be worked with
NEMA staff to continue the relationship in some manner.

1.2.4 Standards Vision for the Future. (See also PES Review Jan. 1994, p. 9).

Former Technical Council Chair Jerry Hagge is proceeding to formulate ideas and draw
comments from the PES membership on ways to restructure or otherwise shift emphasis of the
PES.

Note that presently proposed organizational changes affect only Power System Relaying
Committee, Power System Commwmnications Committee, Substations Committee and Power
Systems Engineering Committee. The Transformers Committee structure would not be affected
by changes proposed at this time.

1.2.5 1997 Summer Power Meeting

The membership is reminded that the 1997 SPM will be held in Berlin. Based on 1994 costs, it is
estimated that airfare from Chicago (example) may be $500-$700, if we work through a
coordinating international travel agency. Hotel expense is about the same as New York.

1.3 Follow-up to topic 1.2.3, IEEE Consideration for Withdrawal from Standards
agreements, Update '

The IEEE Standards Board met March 17, 1994, at which time the board formally endorsed a
Memorandum of Understanding reaffirming the IEEE and NEMA as co-secretariat of C37 and
C57.

“The MOU is the result of a task force effort to resolve the contentious issues of the past several
years regarding the administration of the C37 and C57 committees.

Particular points in the MOU will be discussed in the Transformers Committee and in a C57 main
committee meeting scheduled for March 23, 1994 at 1.00 p.m., following the Transformers

Committee meeting.

Respectfully submitted,
J. H. Harlow, Chair



- 2.0 Approval of Minutes of November 3, 1993 - J. H. Harlow

The minutes of the St. Petersburg Beach meeting were approved as published.

3.0 Vice Chair’s Report - W, B. Binder, Jr.
3.1 PES Committees on which the Vice Chair serves as Committee representative.

The following are reports on activities of PES Committees on which the Vice Chair sérves as
Committee representative. All of the meetings reported were held at the 1994 Winter Power Meeting
in New York, NY on January 31-February 3, 1994. '

3.1.1 Publications Committee (Meeting held Monday, January 31, 1994, 2:00 pm)
3.1.1.1 1994 Paper Budget.

The 500 page increase in the publication budget has been approved. However over 500 papers have
been submitted for the SPM. The 44-45% quota remains in effect for alf committees. Application of the
new six page limit will be flexible for the SPM however the target quota is based upon six pages per
paper. All future meetings will impose the $110 per page in excess of six pages.
3.1.1.2 Paper Review Form. %
A newly revised form was to be used for grading SPM papers, however, the old form was mailed from
PES Special Services and was distributed to all reviewers.

<

-
in

The new form allows for only three grades:

e Accept
Accept with Mandatory Changes
e Reject
Reject grade allows for one resubmission at a later conference. All papers reviewed for the SPM were
converted to this grading method.

3.1.1.3 Revised Publication Guide.

Dated January, 1994, the Publication Guide is being continually revised via electronic publishing and
printed on a copy machine. It is part of the Author's Kit. '

3.1.1.4 Sessions Problems.

There were problems with panel sessions at the WPM having no information on discussions or
panelists at the time of program publication. All fiture sessions must have a complete form including
authors, paper titles, etc. by the submission deadline or the session will not be scheduled. March 1,
1994 was the deadline for SPM panel sessions. The deadline for panel sessions for the 1995 WPM is

September 1, 1994. .

4



3.0 Vice Chair’s Report(cont’d) .

Paper decisions were late by some committees. The call for papers will go out with a submission date
of January 1 for all summer meetings and a submission date of August 1 for all winter meetings. Paper
acceptance deadlines will typically be March 15 for summer meetings and October 15 for winter
meetings. These deadlines are PES imposed and will be firm.

3.1.1.5 1994 Summer Power Meeting Panel Sessions

As stated above, the deadline for panel sessions for the SPM was March 1, 1994, The Transformers
Committee will not sponsor any Panel Sessions at the 1994 SPM.

3.1.2 Organization and Procedures Committee (Meeting held Tuesday, Feb. 1, 1994, 8:00 am)
3.1.2.1 Transformers Committee Organization and Procedures Manual.

The Transformers Committee Organization and Procedures Manual is revised. It was submitted to the
O&P committee for review. Chair Edmonds will ballot approval by mail.

3.1.2.2 Standards Interpretations

Several Technical committees have formal procedures for standards interpretation. The O&P
Committee will consider adopting a common procedure.

3.1.2.3 Streamlining PES Activities

A proposal will be introduced at the General Membership Meeting (held Wednesday, February 2,
1994) to reorganize Technical Council.

3.1.2.4 Revision of IEEE 62

Electric Machinery discussed their approach to review of the revised standard. I reported on the liaison
membership the Transformers Committee has established with PSIM. PSIM was not represented at the
ing. g

3.1.3 Technical Sessions Improvement Committee (Meeting held Tuesday, Feb. 1, 1994, 2:00
pm)

3.1.3.1 Sessions Evaluation

The 1993 Summer Meeting sessions were generally viewed as average to good. The efforts of this
committee are focused on the 10% that were unsatisfactory.

We discussed the anonymous review. The consensus reached was to try the program again. Both
" Transformer Committee Technical Sessions used the anonymous critique form at the 1994 WPM.

3.1.3.2 Improving Foreign Papers

PES Chapter Representatives in Regions 8, 9, and 10 were contacted to set up grammatical review of
foreign papers. A suggestion was also made by Chapters Council to conduct such review in the

5



3.0 Vice Chair’'s Report(cont’d)

Piscataway area. After discussion of both approaches; the TSI Committee recommended that a list of
services be provided, but that the cost be borne by the authors.

3.1.2.3 Technical Sessions Guides
Both the "Guidelines for Slides or Overheads" and the "Technical Sessions Guide for the Session
Chair” have been revised. Technical Paper Coordinators will need to provide these documents to the
Session Chairmen well in advance of the meeting, '
3.1.2.4 Guidelines for Paper Coordinators
PSRC has developed a guide for paper coordinators which was discussed at the meeting.
321994 T & D Conference, April 10-15, 1994
3.2.1 Panel Sessions
The Transformers Committee will sponsor three panel sessions in Chicago:
Ferroresonance - M. P. Sampat
Underground Transformers and Network Protectors - P. E. Orehek
Transformer Tapchanging Under Load - T. P. Traub
3.22 Technical Sessions
The Transformers Committee will sponsor one session in Chicago. There will"be two conference

papers and one transaction paper presented. One accepted paper was withdrawn, Ken Hanus will chair
the Technical Session.

3.3 Future Meeting Schedule
September 24-28, 1994  Milwaukee, WI  Sam Mehta
April 23-26, 1995 Kansas City, MO Henry Windisch
November 5-9, 1995 Boston, MA Ken Skinger
Spring, 1996 San Francisco Dan delaCruz

Hosts are needed for meetings Fall, 1996 and beyond.

Respectfully submitted,
W. B. Binder, Vice Chair



4.0 Administrative Subéommitiu(cont’d)
4.0 Administrative Subcommittee - J. H. Harlow
ADMINISTRATIVE SUBCOMMITTEE MEETING MINUTES
MARCH 21, 1994
DALLAS, TEXAS
4.1 Introduction of Members and Guests

Chair Harlow called the meeting to order at 6:45 p.m. in the Lalique I Room of the Grand
Kempinski Hotel.

The following members of the Subcommittee were present:

W. B. Binder, Jr. C. W. Johnson(rep. W. Patterson) J. Puri

I. D. Borst W. N. Kennedy ' J. E. Smith

D. S. Brucker J. W. Matthews J. B. Templeton
F. J. Gryszkiewicz P. E. Orehek G. H. Vaillancourt
K. S. Hanus B. K. Patel L. B. Wagenaar

J. H. Harlow L. W. Pierce

K. S. Hanus succeeds Mr. J. C. Thompson as Chair of the Distribution Transformers
Subcommittee.

The following guests were present:
S. P. Mehta - Milwaukee Meeting Host
Luigi Napoli - Staff Engineer, IEEE Standards Office
Rochelle Stern - Project Editor, IEEE Standards Office
4.2 Approval of the S¢t, Petersburg Beach Meeting Minutes
There were no additions or corrections to the minutes. They were approved as published.
4.3 Additions to and/or Approval of the Agenda
There were no changes to the published agenda.
4.4 Committee Finances and Meeting Arrangements
There was no discussion on finances.
The Dallas meeting host, Mr. Ken Hanus, reported that 247 members and guests, and 43 spouses
were registered as of Monday. 125 were registered for the Tuesday Luncheon, 37 signed up for
the Spouses Tour, and 153 for the Tuesday Outing.

Mr. Sam Mehta, host for the next Committee meeting in Milwaukee, announced that the meetings
will be held at the Pfister Hotel on September 25 - 28, 1994. The room rates will be $85 single



4.0 Administrative Suboommittee(cor_lt’d)

and $105 double plus tax. He also announced that a reunion is planned for the former employees
of Allis-Chalmers. _

The Spring 1995 meeting will be hosted by Mr. Henry Windisch in Kansas City during April 23 -
26, | .

4.5 Standards Subcbmmittee - . H. Vaillancourt
4.5.1 Standards and Coordination Activities

Mr. Vaillancourt presented his status report on transformer standards and coordination activities.
The complete report is shown as part of the Committee minutes.

He began discussion of these activities with a review of the attachments to this report. The
attachments were presented in the same format previously used. Attachment 1 will be separated
and incorporated in the report from each subcommittee to which those standards are assigned.
The remaining attachments will be included as attachments to the Minutes.

4.5.2 New Standards Subcommittee Working Groups

Discussion then proceeded to three new working groups within the Standards Subcommittee.
Working groups have been created to administer revisions to the C57.12.00 and C57.12.90 on a
continuous basis. Mr. J. D. Borst is Chair of the WG for Revisions to C57.12.00 and Mr. S. D.
Smith is Chair of the WG for Revisions to C57.12.90. All of the technical subcommittees will
coordinate their individual projects on these standards with these two Working Groups. The
technical subcommittees will manage the balloting of projects through the subcommittee level.
The Standards WG will manage balloting of all projects on these two standards at fgm Committee
level. e

A third WG has been formed to coordinate with the PSIM Committee on the IEEE 62 project
concerning Diagnostic Field Testing and Monitoring of Transformers. Mr. R. A. Veitch is Chair
of this WG which is presently reviewing Draft 6 of this project.

4.5.3 Documents Submitted to the Standards Board

Review of the documents submitted to the Standards Board Ied to much discussion on the
requirement to change the PAR number from C57.98 to C57.98a for the Guide for Performing
Routine Impulse Tests on Distribution Transformers. It was determined that only one PAR can be
submitted on any, and all, work on a particular document, regardless of the number of groups
actually performing work on that document. It was also noted that once a document is approved
by the Standards Board, the PAR is no longer valid. A new PAR must then be submitted for
approval to begin additional work.

Mr. Vaillancourt reminded the subcommittee chairmen that all PARs must be sent to him two
months prior to the scheduled Deadline for Submittal to the Standards Board in order for him to
have time to complete the required coordination with other committees.



4.0 Administrative Subcommittee(cont’d)
4.5.4 PES Standards Coordinating Committee

Mr. Vaillancourt reported that a large part of the last PES Standards Coordinating Committee
meeting was devoted to discussions on the internationalization of IEEE Standards. PES has
appointed Ms. Anne O'Neil to the position of International Program Engineer in the IEEE
Standards Department. Note that Attachment 5 is a listing of IEC Standards pertaining to
transformers and Attachment 6 is a form for requesting copies of IEC Standards for
harmonization efforts. Mr. Hariow stressed that the efforts by IEEE toward harmonization of
standards cannot be overemphasized.

4.6 Status of IEEE Standards - L. Napoli
4.6.1 Status of IEEE and NEMA Co-Secretariat of ANSI C37 and C57 Committees

As stated in Mr. Harlow’s report, IEEE endorsed a Memorandum of Understanding (MOU) on
March 17,1994, which had been developed by a task force to preserve this Co-Secretariat.
NEMA endorsed this same MOU on March 16,1994. The task force is expected to finalize the
MOU and issue a report by March 30, 1994,

Mr. Napoli (for IEEE) and Mr. John Gautier (for NEMA) will then work on ironing out the finer
details of the arrangements and will hopefuily have most settled by the September meeting of the
Transformers Committee. In the meantime, our Committee will continue operating in the present
mode.

4.6.2 Project Editing Presentation

Ms. Rochele Stern was introduced. She will be making a presentation at the main Committee
meeting on Wednesday, explaining her role as Project Editor in the standards development

process.
4,7 Status of ANSI C57 Commiittee - L. Savio

Mr. Savio did not attend this meeting. Note that the C57 Committee will meet on Wednesday
afternoon.

4.8 Review of the PES Awards Committee - J. D. Borst

Mr. Borst announced five members will receive Committee service awards at the Wednesday
meeting. They are:

Michael Altman
John Borst
Heinz Fischer
Henry Pearce
Bob Veitch

Jerry Thompson has been identified to receive an award at the next meeting. The subcommittee
chairmen were requested to identify any others deserving an award.
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4.0 Administrative Subcommittee(cont’d)
Mr. Borst’s full report wiil be shown in the Committee minutes.

4.9 Review of Technical Council Activities - J. H. Harlow

Mr. Harlow presented his report which will be included in the Committee meeting minutes.

4.9.1 Task Force on Acceptance of IEEE Standards Worldwide

Mr. Harlow pointed out that the Performance Characteristics Subcommittee project to develop an
IEEE Standard for Load Tap Changers is an excellent example of transnationalization of
standards. The development is based on an TEC Standard and it is planned to present the fully
developed IEEE Standard for acceptance by IEC.

4.9.2 Policy for Cooperation between CIGRE and PES

The PES technical committees have been urged to strengthen relationships with CIGRE. Mr.
Harlow noted that he extended an invitation to the chair of CIGRE Study Committee 12 to attend
this meeting and membership lists have been exchanged between the two groups.

4.9.3 Standards Vision for the Future

It was noted that the Transformers Committee is not affected by any of the proposed
organizational changes by the Technical Council at this time.

A reminder was given that the 1997 Summer Power Meeting will be held in Berlin.

4.10 Subcommittee Activities - Subcommittee Chairs

P

4.10.1 Performance Characteristics - B, K. Patel

Two working groups had been formed to handle the technical issues within the scope of PCS for
C57.12.00 (chaired by Peter Krause) and C57.12.90 (chaired by Nigel McQuin). We have been
inform that C57.12.90 Parts I and IT must be separated because Part I i3 a standard and Part II is a
guide. A new working group will be formed to handle revision of Part II - Guide for Short Circuit
Testing, chaired by Nigel McQuin. PCS is looking for a new chair for the working group for
revision of Part I - Test Code.

Mr. Vaillancourt added that the Guide for Short Circuit Testing will be handled completely by
PCS and will not be managed by the Standards Subcommittee as is the Test Code.

4.10.2 Distribution Transformers - K. S. Hanus

An issue was made of the fact that the UIG group was developing an EDI document for utility
use in all areas of utility products and that this may be a duplication of the work of the Bar
Coding Working Group. Several members of the working group decided that the UIG document
was not going to be ready anytime soon and also that it will not address some of the user’s
requirements which will be addressed by the Bar Coding document.

10



4.0 Administrative Subcommiittee(cont’d)

A new working group will start meeting concerning the development of a Loss Evaluation Guide
for Distribution Transformers. The guide is being developed because of the Energy Policy Act of
1992. The act requires the DOE to develop an energy conservation standard. This document will
help serve this purpose.

Clyde Pearson will be replacing Ken Hanus as co-chair of the Working Group on Three Phase
Padmount Transformers C57.12.22/.26.

4.10.3 Underground Transformers and Network Protectors - P. E. Orehek

No administrative activities to report. A note was made that the Subcommittee will sponsor a
panel session at the IEEE T&D Conference, Chicago - April 12, 1994 related to Maintenance,
Reconditioning Practices, Reliability and Design of Network Transformers and Protectors.

4.10.4 Insulation Life - L. W. Pierce

Various Transformer Committee documents have been using conflicting symbols for time,
temperature, and temperature rise. This came to light during balloting of the Guide for Loading
Liquid Immersed Transformers. Lin Pierce presented comments on this conflict which are shown
in an attachment to these minutes. After much discussion, it was the consensus of the
Administrative Subcommittee that the symbols shown as Choice 2 on page 2 of the attachment
should be used in Committee documents, This decision is based on agreement with symbois used
by IEC unless there are strong reasons to do otherwise.

4.10.5 Dry Type Transformers - W, Patterson

Mr. Chuck Johnson attended this meeting representing Wes Patterson.

Mr. Johnson reported that Paulette Payne had submitted a PAR for work on Hot Spot
Differentials and had been told that 2 PAR was not required for this project. Mr. Vaillancourt
explained that the scope on the PAR covered five standards. A PAR can only apply to work on
one standard. It is permissible to work on this project without a PAR, or the project can be
worked on a PAR which applies to one standard (such as C57.12.01) and then be applied to other
standards.

4.10.6 Insulating Fluids - F. J. Gryszkiewicz

Two Guides were successfully balloted for reaffirmation in the Committee. Work will likely begin
on revising one of these because some suggestions were made immediately following the ballot.

4.10.7 Dielectric Tests - J. B, Templeton
No administrative activities to report.
4.10.83 HVDC Converter Transformers & Reactors - W. N. Kennedy

Fred Elliott has volunteered for the new position of Secretary.

11



4.0 Administrative Subcommittee{cont’d)
4.10.9 Bushings - L. B, Wagenaar

No administrative activities to report.

4.10.10 Audible Sound and Vibration - Jeewan Puri

A working group chaired by Jack McGill has been formed to write a siting guide for transformers.
A PAR will be applied for as soon as the scope of this document has been finalized. We also plan

to initiate work on a) reviewing standard noise levels for power transformers and b) developing
noise intensity measurements for siting transformers.

4.10.11 West Coast - D, S, Brucker
Joe Watson, Chair of the Working Group on Fire Protection Guide for Power Transformers and
Reactors, has left Los Angeles and joined Smit Transformers in Ladson, SC. He has not resigned

his chair, but may have to due to his new location. We expect to have a determination by the next
West Coast meeting in May.

The Subcommittee is planning to prepare a PAR for a Guide for Phase Slﬁﬁing Power
Transformers In Excess of 10 MVA, 65°C Rise.

Mr. Brucker also announced that he is acting as liaison to the Substations Committee. project on

rewriting the Seismic Guide for Substations. @
4.10,12 Instrument Transformers - J. E, Smith 7
No administrative activities to report. be]

4.11 Vice Chair’s Report - W, B. Binder, Jr.

Mr. Binder submitted his report on the activities of the PES Committees on which he serves as
representative for the Transformers Committee. This report is included in the Committee minutes.

He also announced that the Transformers Committee will have two sessions fof paper
presentations at the PES Summer Power Meeting in San Francisco. He offered the Subcommittee
chairmen the opportunity of chairing a session. Lin Pierce accepted the offer to chair one session,
and David Brucker offered to act as back-up if' another person could not take the other session.
4.12 Secretary’s Report - J. W, Matthews

4.12.1 Membership Review

One letter of resignation has been received since the last meeting. Henry Pearce resigned from the
voting membership and requested to remain on the role as an Emeritus Member.

12



4.0 Administrative Subcommittee(cont’d)

Following this change, and prior to the addition of new members at this meeting, membership
stands at:

Voting Members - 154

Emeritus Members - 16

Voting Classifications: Producers - 63
Users - 54
General Interest - 37

4,12.2 New Member Applications

The Administrative Subcommittee reviewed and accepted new member applications from the
following persons:

Donald Ayers - Smit Transformers (producer)

Edward A. Bertolini - Consolidated Edison (user)

Jerry Bishop - Union Electric (user)

David S. Brucker - Cooper Power Systems (producer)
Joseph K. Ma - Ritz Instrument Transformers (producer)
Angelynn McCain - Baltimore Gas & Electric (user)
Ross McTaggart - Trench Electric (producer)

Larry Pearson - Texas Utilities (user)

Thomas J. Pekarek - Centerior Energy (user)

Vadim Raff - Square D Company (producer)

John D. Ramboz - RAMTech Engineering (general interest)
Aslam Rizvi - Magnetek Electric (producer)

Gerald Rowe - Consumers Power (user)

Following these additions, membership. stands at 167 voting members, with 69 producers, 60 .
users, and 38 general interest.

Mr. Harlow reviewed the membership application requirements and emphasized that it is the |
Subcommittee Chair’s responsibility to review the applicant’s eligibility, and particularly to assess
participation, not just attendance.

4,13 Old Business

4.13.1 Stationery

Mr. Wagenaar expressed the need for either a new supply of Committee stationery or the
availability of the IEEE logo in a graphics file. No one present was able to reply on the graphics
file. Ken Hanus volunteered to furnish each Subcommittee Chair with new stationery.

4.13.2 Meeting Scheduling

This subject was discussed, and tabled again with no resolution to conflicts at this time,

13



4.0 Adminisl:rativu_Suboommittee(cont’d)
4,14 New Business

4.14.1 Fellows Nominations Coordinator

Mr. Harlow announced that Bob Degeneff, himself a Fellows member, has been named as Fellows
Nominations Coordinator for the Transformers Committee.

4.15 Adjournment
There being no further business, Mr. Harlow adjourned the meeting at 10;44 p.m.

Respectfully submitted,
John W. Matthews, Secretary

- M
L

o
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5.0 Transformer Standards(cont’d)
5.0 Transformers Standards - G. H. Vaillancourt

5.1 Transformers Standards and Coordination Activities

The status of all transformer standards or projects sorted by responsible subcommittees is
reporied in attachment 1. A box format is used in the report to make it clearer. For an existing
standard, the field labelled REV_DUE_YEAR should be checked to verify that the revision work
will be completed on time, otherwise an extension will have to be requested from the IEEE
Standards Department to allow sufficient time to complete the project. A digit O in this field
indicates a new standard. The working group chair phone number is listed in the field labelled
WG_PHONE. The sheets in Attachment 1 are sorted according to the subcommittee name. These
sheets will be placed at the end of the corresponding subcommittee report section and published
with it in the Transformers Committee minutes. C57 standards that are not under the
responsibility of the Transformers Committee, or have not been yet assigned to a subcommittee,
are listed under the Standards Subcommittee. The chair of each subcommittee is responsible for
checking that the information in his part of this attachment is correct. If he finds incorrect
information, he should notify the Standards Subcommittee Chair as soon as possible and before
the final version of the attachment is handed over to the IEEE Transformers Committee Secretary
for publication in the minutes. This usually occurs one to two months after the meeting. Also
listed in Attachment 1 is the coordination activity with other PES committees.

About roughly the same information as in Attachment 1 can be found in Attachment 2, but the
standards are listed in numerical order instead of being grouped according to the subcommittee
names.

Attachment 3 is a report on coordination activity for documents that are sponsored by other PES
committees and for which the Transformers Committee has in the past requested coordination.
That listing is sorted by PES committee names.

Attachment 4 is a list of the acronyms of the committees or societies that have requested
coordination from the Transformers Committee, and that are listed in attachments 1 and 2. Also
included is the name of one contact for each committee or society. By calling these persons it
should be possible to find out who, in each committee, has been appointed to look after
coordination for each individual standard sponsored by the Transformers Committee. The original
information on who requested coordination is normally listed in the approved PAR which is on
file at the IEEE Standards Department with copy in the Transformers Committee standards
coordinator files.

5.2 New Working Groups Of The Standards Subcommittee

The 1993 revision of Standards C57.12.00 and €57.12.90 have now been published and work
must begin to prepare the next revision. The IEEE Standards Department has informed us that
they will no longer permit to open many PAR's at once on the same standard. Therefore, a new
procedure to handle revision of our two mother standards needed to be established.

At the Administrative Subcommittee Meeting in St. Petersburg, it has been decided to form two
new working groups on continuous revision of these standards in order to coordinate individual
revision projects. It will be one responsibility of each one of these working groups chairmen to
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5.0 Transformer Standards(cont’d)

submit and obtain a single PAR for his respective document. From now on, any new requirement
for revision will need to be submitted in writing to the chair of the appropriate working group. It
will then be another responsibility of this chair to delegate the task to the appropriate
subcommittee(s) of the Transformers Committee and subsequently keep track of the progress.
The two people that have been appointed to chair these working groups are as follows: Mr. John
D. Borst of ABB Power T&D Co., will chair the Working Group on Continuous Revision of
C57.12.00 and Mr. Steve D. Smith of Kuhlman Electric Corporation will chair the Working
Group on Continuous Revision of C57.12.90,

The Standards Subcommittee met on Monday March 21, 1994 with 13 people in attendance. The
purpose of the meeting was to define the scopes of the two new working groups, on continuous
revision of C57.12.00 and C57.12.90, and establish an operating procedure to revise these two
standards. The scope that was agreed upon reads as follows: To coordinate administratively the
continuous revision process of C57.12.XX, where XX= 00 or XX= 90.

A revision cycle was also established. It will have a two-year duration and a cut-off date. All
changes not completed at the cut-off date will be carried over to the next cycle. This revision
cycle will include the following steps: -

1. The chair of the Working Group on Continuous Revision of C57.12.XX applies for a PAR.

2. Acting in consultation with the subcommittee chairs, he makes a list of what changes are
needed to the document. He next establishes priorities and assigns the revigion work. The
subcommittee chairs then form working groups as needed, to perform the revision work.

3. The chair of the Working Group on Continuous Revision follows the work.progress at all
times and he makes a progress report to the Standards Subcommittee atsevery meeting.
That report will be included in the Standards Activities Report and published:in the Minutes
of the Transformers Committee. :

4. When one of the working groups working on the changes, finishes its work, it will ballot it
at the subcommittee level and coordinate with other subcommittees and PES committees,
as necessary. If the ballot is successful, the chair of the Working Group on Continuous
Revision will then incorporate the change into the draft of the complete document.

5. Every two years at the cut-off date, the chair of the Working Group on Continuous
Revision will ballot the draft containing all the then approved changes, through the main
committee. At that time, a survey will also be made to determine what changes will need to
be made at the next cycle.

6. After a successful Transformers Committee ballot, the chair of the Working Group on
Continuous Revision will submit the draft for approval to the Standards Board.

The next cut-off date has been set for the spring meeting of 1995, This is to allow to complete the
Transformer Committee Ballot on time to submit the document to the Standards Board for their
meeting of September, 1995. This would allow the revision to be included in the next edition of
the C57 Collection that will come out in the spring of 1996. The two-year duration for the
revision cycle was selected to match the publication cycle of the C57 Collection.
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5.0 Transformer Standards(cont’d)

The next topic on the agenda was maintenance of the orphan standards. The orphan standards are
those that either do not belong to IEEE or have not found a home in any of the subcommittees.
Not counting C57.12.00 and C57.12.90, there are presently nine of those. Five are ANSI
standards and are under the responsibility of NEMA, these are C57.12.10, C57.12.13, C57.12.53,
C57.12.54, and C57.17. They are listed in the Standards Activities Report for completeness
because they are C57 standards but they were not considered because they belong to NEMA.

Of the four that are left, C57.99isa guide on Icurrent limiting reactors that was due for revision or
reaffirmation in 1990. Mr. Richard Dudley of the Dry-Type Subcommittee has accepted to look
after this one because he is presently revising C57.16 which is also on reactors.

Another one C57.15 is titled: "Requirements, Terminology, and Test Code for Step-Voltage and
Induction Voltage Regulators”. It has been reaffirmed in 1992 and needs revision. Nobody has
volunteered to take it over and it will have to be assigned to one of the subcommittees. The
Performance Characteristics Subcommittee may be the home it needs since this standard contains
the requirements and test code. On the other hand, the Insuiation Life Subcommittee is presently
working on C57.95 which is the only other standard on voltage regulators, may be, it would be
the logical place for it? If nobody volunteers to take it, the Administrative Subcommittee will need
to assign it at the next meeting.

The last two standards C57.70 and C57.80 are on terminal markings and terminology and being
not primarily technical, they can be handled by the Standards Subcommittee. A working group
will be formed to revise them and a chair is required to volunteer.

Following the agreement reached with the PSIM Committee on the revision of IEEE 62 "Guide
for Diagnostic Field Testing of Power Apparatus (Part I)", a third ‘working ‘group under the
purview of the Standards Subcommittee has also been formed. It is the Working Group on
Diagnostic Field Testing and Monitoring of Transformers, which is chaired by Mr. Robert A.
Veitch of Ferranti-Packard Transformers Ltd. The scope of this working group is to review the
work done by PSIM on IEEE 62 and also to prepare a guide on continuous monitoring of
transformers in service. This working group has met for the first time at the Dallas Meeting, at
one point during the meeting, there were about 40 people in attendance.

Draft 6 of the document had been circulated prior to the meeting, to the membership of the
working group and many comments had been made. The purpose of the meeting was to discuss
these comments. There were so many comments that only about haif of them could be addressed
during the meeting that extended into a second session. The modification to the draft that were
agreed upon will be sent to Mr. David Train of PSIM who will hold another meeting in San Diego
on April 25,

The phone and FAX numbers of the three working group chairs in the Standards Subcommittee
are as listed below:

Mr. Borst can be reached by phone at (314)659-6119 and by FAX at (314) 634-7823.

Mr. Smith can be reached by phone at (606)879-2757 and by FAX at (606) 873-6126.
M. Veitch can be reached by phone at (416)798-5914 and by FAX at (416) 674-8776.

17



5.0 Transformer Standards(cont’d)
5.3 Documents Submitted to Standards Board

5.3.1 NESCOM 12/01/93 (PAR's)

C57.132 Standard for the Electronic Reporting of Transformer Test Data. Project number
changed to P1388

C57.98a Guide for Performing Routine Impulse Tests on Distribution Transformers. NESCOM
ruled that the PAR must be modified to change the number from C57.98 to C57.98a and the
Target Completion Date must be changed to early 1995. Luigi Napoli has offered to inquire to
clarify this point, maybe a completely new PAR on C57.98 is needed as the PAR on the main
document has been cancelled by the approval of the Guide for Transformer Impulse Tests by
REVCOM as shown below.

5.3.2 REVCOM 12/01/93 (Standards)

C57.12.40 Standard Requirements for Secondary Transformers - Subway and Vauit Types
(Liquid-Immersed), revision approved.

C57.98 Guide for Transformer Impulse Tests, revision approved.
5.3.3 REVCOM 03/16/94 (Standards)

C57.12.24 Standard for Underground-Type, Three Phase Distribution Transfonners 2500 kVA
and Smaller; High-Voltage, etc. Submitted for revision.

C57.12.44 Standard Requirements for Secondary Network Protectors. New standar,d submitted
for approval.

5.4 Next Standards Board Meetings

Standards submittals must be made directly to the IEEE Standards Department before the
deadline shown below:

Deadline for Submi Standards Board Meeting Date
May 6, 1994 June 14, 1994

Angust 12, 1994 September 22, 1994
November 4, 1994 December 13, 1994

PAR submittals must be made via the Standards Coordinator (Standards Subcommittee Chair)
before the deadline shown below:

Deadline for Submittal Standards Board Meeting Date
June 12, 1994 September 22, 1994

September 4, 1994 December 13, 1994
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5.0 Transformer Standards(cont’d)
5.5 Coordination Offers From QOther PES Committees

Committee Title

SPD PC62.11 - Standard Metal-Oxide Surge Arresters for Alternating-Current
' Power Circuits

Substations ANSIIEEE 80 (R1991) - Guide for Safety in AC Substation
Grounding

PSIM New - Measurement of Power at Low Power Factor

PSIM IEEE 454 - Partial Discharge Measurements (Revision)

PSIM New - Guide for Voitage and Phasing Detectors for Use in High Voltage

Systems in Electric Power Utilities.
Switchgear New - Standard for AC High Voltage Circuit Switchers
5.6 IEEE Standards Beard Documentation Update

Both the IEEE Standards Operation Manual and the IEEE Standards Board Bylaws have
been revised and approved by the Standards Board as per December 1993. Copies may be
obtained by contacting Terry deCourcelle at the IEEE Standards Department by phone at (908)
562-3807, by FAX at (908) 562-1571 or via e-mail to t.decourcelle@ieee.org .

5.7 PES Standards Coordinating Committee Meeting
The Standards Coordinating Committee met, Monday, January 31, 1994 in New York. Once
again a large part of the time allotted for the meeting was spent discussing the internationalization
efforts of IEEE standards. The PES has appointed an international program engineer, Anne
O'Neill, to the IEEE Standards Department and she gave a presentation on the implementation of
the program. The main steps are:

Familiarization with IEC

-  IEEE/PES will provide seminars on the IEC organization

-  IEEE/PES will develop and distribute matrices comparing the standard development
units of IEEE/PES with those in [EC.

- IEEE/PES will develop and distribute matrices that relate IEEE/PES standards and
standards projects to those of IEC.

Harmonization/Coordination of Standards with TEC

- Each PES Committee is asked to compare the contents of existing IEC standards with
those of IEEE (A list of IEC standards pertaining to transformers provided by Anne
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5.0 Transformer Standards(cont’d)

OWNeill is appended as Attachment 5. Anyone who would like to volunteer to compare
any of these standards with its counterpart from IEEE may obtain a copy or other
information from Anne by contacting her at (908)562-3852 or via e-mail to
a.oneill@iece.org. You need to specify that the standard is required for harmonization
work. You may also FAX her the form which is included as Attachment 6 to (508)562-
1571.

PES is funding the work of a full-time person (Anne O'Neill) to act as coordinator of
IEEE/PES international standards efforts in the IEEE Standards Department.

Each committee should take steps to expand participation in their work by participants
from elsewhere in the world.

The Technical Council will work with the Standards Board on the guide for
coordinating with other standards organizations.

Improved Procedure

The Technical Council will select a few projects to begin using the Standards Process
Automation System on a pilot basis.

The Technical Council will set up a task force to study procedures, technology and
project management techniques that can help simplify and accelerate the standards
development process. '

Respectfuily submitted by:
Georges H. Vaillancourt
Standards Subcommittee Chair
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5.0 Transformer Standards(cont'd)
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6.0 STANDARDS STYLE - R, STERN

Rochele Stern, IEEE Project Editor, made 2 brief presentation on the editorial aspects of
preparing an IEEE standards document.

Rochele stated that the editorial goal is to have 75% of the IEEE documents published within 3
months after Standards Board approval. Presently, about 50% of the documents are published
within 3 months and 75% are published within 6 months.

The editing process can be greatly facilitated by working groups communicating with the editor
early in the development process. The editor can give global advice on drafts and pinpoint the
appropriate time for rigorous editing.

Rochele is available to participate in working group meetings, as she has done here, to provide
advice on IEEE policy such as adopting the international style, metric conversion, etc. She can
also provide electronic files for beginning the revision process.

After approval by the Standards Board, documents go through a final copy edit during which the
editor is careful to maintain the technical content. The text is then formatted into proofs for
review by the working group.

Rochele also presented examples of the present IEEE Style, which is the International Style, and
information on the Standards Process Automation System.

After the presentation, Mr. Harlow added that the Administrative Subcommittee had decided that
all Transformers Committee documents would be sent to the editor at the time of full Committee
balloting, if not before.

Mr. Harlow thanked Rochele for her presentation and participation during this meeting.



7.0 Recognition and Awards - J. D. Borst
7.1 Certificates of Appreciation

Certificates of Appreciation will be presented to the following individuals at the Transformers
Committee meeting on March 23, 1994:

Henry Pearce Former Chair, Insulating Fluids Subcommittee

Michael Altman  Former Chair, Failure Analysis Working Group

Heinz Fischer =~ Former Chair, High Temperature Insulation Working Group
Robert Veitch  Former Chair, Awards Subcommittee

John Borst Former Chair, Transformers Committee

We congratulate these individuals for thetr contributions and leadership.
7.2 IEEE PES Awards Committee

- The Awards Committee met January 31, 1994 at the Winter Power Meeting to confirm selections
for publication awards; the results are as follows:

Prize Technical P2 C ittee)
A New Sensor for Detecting Partial Discharges in Operating Turbine Generators (EM)
Report on Bus Transfer, Part I, Full Scale Testing and Evaluation (ED&PG)
Real-Time Reactive Security Monitoring (PSE)

Working G Technical R. C ittee)
Adjustable Speed Drives (EM)

Standard or Guide (C ittee)

IEEE Design Guide for Electric Power Service Systems for Generating Stations
(ED&PG) -

The IEEE Standards Office has confirmed an 80% price discount on standards and guides
submitted by a technical committee for the purpose of PES prize evaluations; the technical
committee would be responsible for the remaining 20%.

[

John D. Borst
Chair, Awards Subcommittee



8.0 Reports of Technical Subcommittees

The following reports are those of the technical subcommittees of the Transformers Committee.
In most cases they are the complete minutes of meetings held earlier and they are identified as
minutes. Some are summary reports of the Subcommittee activities during the previous week.

Secrétary’s Note: The subcommittes reports have been edited to the format of the IEEE Style
Manual. No changes have been made to the content of these reports except removal of attendance
lists.

Following each report is a listing of the current status of each of the subcommittee’s assigned
standards.
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8.0 Reports of Technical Subcommittees(cont’d)
8.1 Audible Sound and Vibration - J. Puri

March 22, 1994 Meeting Minutes

The Audible Noise and Vibration Subcommittee met at 2:00 pm. Nine members and 20 guests
were present. Six new members were welcomed to this Subcommittee.

This Subcommittee decided to initiate work in three areas:

-The first area of activity will be to write a Transformer Siting Guide. The purpose and scope
of this Guide were finalized. Mr. Jack McGill will chair the Working Group responsible for
writing this guide. This document will provide valuable information on noise abatement
techniques, their cost and their relative effectiveness for oil filled power transformers that are
already in service,

Additional information on this subject in IEC Standards will also be researched for inclusion
in this document. A proposed draft for this Guide will be discussed in our next meeting prior
to submitting a PAR for this project.

-The second area of activity will involve revising the standard noise levels for oil filled
transformers. Jeewan Puri reported that the present Standard Noise Level Tables have been
reaffirmed in NEMA TR1 standard. This committee reported to develop a new noise level
table for inclusion in IEEE Standard C75.12.00. Transformer manufacturers and users will be
requested to provide realistic noise level data for this effort. Mr. George Reitter will prepare
a format for collecting the noise level information. A task force will be formed in our next
meeting to continue this activity.

-The third area of activity will be to evaluate the merits of noise intensity measurements as
compared to the presently used noise pressure measurements.

It was agreed that even though this is a complex measurement, yet it represents an
advancement in technology that should be further investigated. Mr. Hanique (Netherlands )
will give us a tutorial on the noise intensity measurements at our next meeting.

Therebeingnonewbusiness, the meeting adjourned at 3:15 PM
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8.0 Reports of Technical Subcommittees(cont’d)
8.2 Bushing - L. B. Wagenaar

Dallas, Texas
March 22, 1994

Chair L.B. Wagenaar opened the meeting at 2:00 PM and welcomed the attendees. The meeting
was attended by sixteen members and twenty three guests. After the introduction of members and
guests, the subcommittee addressed the following:
8.2.1 Chair's Remarks

Mr. Wagenaar made the following announcement after attending the Administrative
Subcommittee meeting.

e Next meeting to be held in Milwaukee, WI, Sept. 24 to 28th

¢ The following Working Groups have been estabiished in the Transformer Committee to
revise these standards.

C57.12.00 - Main Transformer Standard
€57.12.90 - Test Code

e Adm. Subcommittee emphasizes on harmony with IEC standards when new standards are
created.

o IEEE Editors will review the documents for styling when drafts are balloted within the
committees

8.2.2 Approval of Nov. 2, 1993 Minutes of Meeting held in St. Petersburg Beach, Florida
The minutes were approved as written.
8.2.3 Working Group Reporis

3.2.3.1 Working Group on Performance Characteristics and Dimensions for Outdoor
Apparatus Bushings (PC57.19.01)

Chair P. Singh reported that his working group met on March 21, with nine members and thirteen
guests present. The working group discussed the following:

The results of the Doble Client's Survey indicated that a small percentage of the users
specify TBI bushings on breakers indicating that these bushings can not totally be
eliminated. In order to further define these ratings, Mr. Harold Moore and Mr. Wayne
Hansen offered to get details about current and voltage ratings of these bushings:
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8.0 Reports of Technical Subcommittees(cont”d)
2. Specific Creepage
Although most of the Doble clients who responded to this question, preferred the existing

28 mm(1.1 inch)/kV L-G specific creep value, the WG members felt the need for higher
creep bushings. It was therefore agreed to standardize on the following two creepage

values,
mm/kV  Inch/kV
28 1.1 *
44 1.73

Where: kV is L-G Voltage
* Std. creep as per existing C57.19.01 standard

3. Current. and Voitage Ratings

Most of the Doble clients who responded (26 %) agreed to the proposed current and
voltage ratings, but in order to achieve general agreement and at the same time reduce the
number of ratings, the WG agreed to standardize the following transformer bushing ratings.

345 x
69 X
138 -
230 -
345 -
500 -
765 -

1
®

L B T I
[
CO I T B LI
NNNMN.N%
'

Mr. Dan De La Cruz from P G & E requested membership to the working group.
8.2.3.2 Working Group on Bushings for DC Applications (PC57.19,03)

Chair Olof Heyman reported that his working group met on March 22, 1994 with eight members
and nine guests present. He reported that:

DC system experts at ABB and Siemens are not in favor of establishing standard ratings and test
levels. Based on this feedback, the wording in the draft will be changed to select the impulse test
levels as per C57.92.1.

The results from the ballot on draft 9 indicated the following:

Sent . 13
Returned ' _ 9
Approved 2
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8.0 Reports of Technical Subcommiitees(cont’d)

Approved with Comments 4
Not Approved 3

Olof Heyman would consult the IEEE dictionary and other sources to check the validity of using
the word "rated" for overload and short term current ratings.

Section 5.4 would be revised to add an explanation to distinguish between the current definitions
based on the bushing application. The AC overload will be given as a percentage of the
continuous AC current,

Fred Elliot, Jens Frost, and Olof Heyman will work on a proposal for defining the base voltage for

The proposal to start the counting of PD pulses immediately after the polarity reversal was
discussed and it was agreed to wait for HVDC Converter Transformer SC decision on this
subject.

The permissible permanent deflection during a cantilever test was changed from 0.78 mm to 1.52
mm,

The text for the uneven rain test will be replaoed with a warning to indicate the presence of
uneven wetting as well was the lack of experience on this type of test. A recommendation to use
a test level of 1.25 times the maximum continuous DC voltage will be included.

The next draft will be balloted simultaneously within the Bushing SC, HVDC Converter
Transformer SC, and the WG on Bushings for DC Application.

8.2.3.3 Working Group on Bushing Application Guide (PC57.19.100)

Chair Fred Elliott reported that his working group met on March 22, 1993 with ten members and
twelve guests present. He reported the follovnng

Five guests requested membership to the working group.

Draft 10 was balloted within the transformer committee with the following results.

Sent 144
Returned 131
Approved 115
Not Approved 3
Abstain 13

The comments on a negative ballot requested the WG to include short circuit rating of the
bushing. It was agreed to refer this matter to the bushing subcommittee for including this
information in €57.19.00 and C57.19.01.

For Section 4.1.1.2, Mike Altman agreed to submit wording on degree of polymerization for loss
of life in place of 50 % loss of tensile strength.
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8.0 Reports of Technical Subcommittees(cont’d)

A paragraph will be added to Section 10 referring the user to the bushing manufacturer for
instructions on bushing storage. _

For Section 10.1.1, P, Singh agreed to coordinate with Keith Ellis and Jens Frost and come up
with a draft on guidance for repair of external porcelains.

For Section 10.1.4, an addition will be considered to emphasize that gaskets should not be
exposed to light if UV related deterioration is a problem in a particular location.

In addition to the above, other minor and editorial changes were agreed.

Draft 11 will prepared to include the changes and balloted within the Transformer Committee
before the next meeting,

8.2.4 Report of Technical Advisor to IEC/SC 36A
Technical Advisor P. Singh reported the following:
The last meeting was held in Kista Sweden. The following highlight were reported.

A suggestion to include in the nameplate, the values of factory tan delta was not accepted as the
field measurements are different due to the effect of stray capacitance.

A suggestion to include RIV measurements was not accepted as it is generally not requested for
bushings.

Ambient temperature during test was changed from "15 to 35 C" to " 10 to 40 C" in the latest
draft.

The convener of the WG 2 on Seismic Qualification of Bushings has requested comments/helpful
information for completing this document. Members are requested to pass on the information to

P. Singh.

A WG 3 on Interpretation Of Dissolved Gas Analysis in Bushings has been established. Members
are requested to pass on any helpful information to P. Singh.

A new organization called "CANENA" has been formed. The purpose of this Organization is to
facilitate and promote the development of harmonized tri-national ( Canada, Mexico, and the U.S)
electrotechnical codes and standards and uniform assessment methods. The registered office of
this organization is in Washington. For additional information please see attached.

Chair Wagenaar announced that Bill Saxon has agreed to take up the responsibilities of the
Technical Advisor to IEC/SC 36A.

8.2.5 Old Business

31



8.0 Reports of Technical Subcommittees(cont’d)
8.2.5.1 Definition of CT Pocket

Chair Wagenaar reported the following:

Two ballots on this topic were circulated within the bushing subcommittee. Both received only 30
% response so netther is valid at this time. The SC discussed the comments received so far and
resolved the negative ballats on C57.19.00, the main bushing standard. However the two negative
ballots on shielding of CT, Section 6.3 of C57.12.00 were on the opposite sides of the issue.
Chair L.B. Wagenaar will decide the next course of action.

8.2.5.2 Drawlead Loading

Based on the discussions on this topic in St Petersburg meeting, Dr. Jurgen Jeske discussed the
results of a drawlead thermal test on a 900 BIL bushing using 220 sq mm and 600 sq mm cross
section area. These tests indicate the following:

- The oil level in the tube has a significant effect on the temperature of the drawlead and the
bushing tube. With increasing oil level, the maximum temperature decreases on the cable and
increases on the bushing tube.

- The hottest spot in the drawlead is always in the portion that is exposed to the air whereas the
hottest spot in the bushing tube is below the oil level.

ey

- The limitation in the system was due to the temperature of the insulation on the drawlead and
not due to the bushing insulation. Current rating of the drawlead can be incréased by using
class F insulation.

Tests on other bushings are continuing. Members of the SC expressed their thanks fo Dr. Jeske.
8.2.6 New Business
The following topics will be added to the agenda for future discussions.

Indoor Bushings
Short time thermal rating

8.2.7 Adjournment
The meeting was adjourned at 4:53 PM
Minutes by:

Pritpal Singh, Secretary
Bushing Subcommittee
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8.0 Reports of Technical Subcommittees(cont"d)
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8.0 Reports of Technical Subcommittees(com’d)
8.3 Dielectric Tests - J. B, Templeton

March 22, 1994 - Dallas, TX

The Subcommittee met at 10:55 AM. on March 22, 1994 with 40 members and 39 guests present.
The minutes of the November 2, 1993 meeting in St. Petersburg, FL were approved as submitted.
8.3.1 Chair's Comments

Several items from the ADCOM meeting were discussed. The Working Groups for C57.12.00 and
57.12.90 have been established and the process of using these Working Group's are as follows:

1. Technical subcommittees will develop and/or modify sections in these two documents. The
technical subcommittees will ballot up through the subcommittee level and the Working Group's
above will combine input from subcommittees and ballot the main committee.

2. The objective is to update C57.12.00 and C57.12.90 every two years to coincide with the
publication of the "phone book" of transformer standards.

3. The next publication of the “"phone book" is in the spring of 1996, therefore, changes need to be
submitted to IEEE for approval by September, 1995.

It was also reported that C57.98 was approved. Also, the next meeting of the Transformers
Committee will be in Milwaukee from September 25-28, 1994,

8.3.2 Working Group Reports
8.3.2.1 Working Group on Revision of Dielectric Tests - Bertrand Poulin, Chair

The Working Group met at 4:15 PM. on March 21, 1994 with 24 members and 29 guests present.
The minutes of the St. Petersburg meeting were approved as submitted. The Task Force reports were
as follows:

8.3.2.1.1 Task Force on Metal Oxide Surge Arrester Coordination with Power Transformer
Insulation - R, Degeneff, Chair

Loren Wagenaar chaired the meeting since R. Degeneff was not able to attend this meeting. The Task
Force met at 10:55 AM. on March 21, 1994 with 25 persons in attendance.

Dr. Preininger presented results of a study of a 765/345 kV autotransformer. This study was updated
from one presented in St. Petersburg by considering the effects of an improved arrester model as
proposed by the IEEE SPD committee. As before, the conclusion for this particular transformer
transformer at or above the levels expected in service. This analysis dealt with one design and the
results may not apply to-all transformers.
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8.0 Reports of Technical Subcommittees(cont’d)

Loren Wagenaar presented calculations completed by Dr. Degeneff to define the peak-to-peak
excursion when a switching surge is superimposed on the opposite polarity peak of the 60 Hz
waveform, It was shown that the worst condition occurs at 765 kV where the peak-to-peak excursion
exceeds the factory switching surge level by 8%. However, the apparent margin between factory test
levels and the arrester clamping voltage at 3 kA is 40%. The calculations done for lower system
voltages resulted in increasing margin with lower system voltages.

LormWagmmmpmmwdmmmpleofammpohﬁtyhnpﬂsewmchwascamhmdonthe
terminals of a 765/138 kV autotransformer. The significant observation was that the voltage across the
series winding exceeded the voitage at the high voltage terminal by 8%.

Harold Moore reported on some unpublished data that indicated that breakdown levels of insulation
subjected to a 60 Hz voltage with a reverse polarity impulse superimposed were lower than with 60 Hz
voltages with same polarity impuise superimposed. He then asked that if anyone had data from this
type of test if they could share it with the group.

The Task Force adjourned at 12:10P.M.
8.3.2.1.2 Task Force on Revision of the Induced Test - M. Perkins, Chair

The Task Force met at 8:00 AM. on March 21, 1994 with 13 members and 25 guests present. The
minutes of the St. Petersburg meeting were accepted as submitted.

Subhash Tuli presented induced test results from several transformers whereby microvolt and apparent
charge data were collected. The results indicated that all units were less than 100 microvolts but that -
some exceeded 500 pC. As such, he suggested that the proposed acceptance criteria of 500 pC may
not be appropriate.

MarkPaﬁnsbdadiswsﬁonofpromsedmdiﬁca&ommﬂwhﬁumdtmﬂskprsaﬂyadmh
ANSI standards. A group consisting of L. Wagenaar, Subhash Tuli, and Mark met after the St.
Petersburg meeting to develop the proposed modifications. The following items were considered:

1. The voltage to be held at the 150% level a minimum of one minute prior to the enhancement.

2. Enhancement time to be 3600 cycles. The Task Force agreed to consider this element with
other acceptance criteria as a single element.

3. Operating oil circulating pumps during the induced test; the Task Force discussed technical as
well as practical issues involved with this. The majority felt there was not technical basis to
requrcpnnpsopaatmgmdtbﬂﬁcwldbeamgmﬂwﬂpmﬂcﬂpmblan,mﬁquths
element was dropped.

4 'Hwnaﬁitanhwlvedﬂwremﬁmmmhwemﬁm]smﬁ@gmmdeddwhgt&tthﬂm
normally grounded during service, i.e., this applies to terminals of a buried deita winding.
Through discussion, it was determined not to require this element since some test facilities may
not have power supplies appropriate to conduct the test in this manner.
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5. There was considerable discussion on enhancement time and acceptance criteria without being
able to reach consensus. Therefore, the Task Force will be surveyed for suggestions as to
enhancement time, when the reference measurement is to be taken, and for acceptance criteria

of apparent charge.
The Task Force adjourned at 9:15 AM.

Bertrand Poulin then informed the Working Group that a new revision of IEEE 1122 will soon be
approved and published. This document deals with the use of digitizers in high voltage measurements.

The next item discussed was a subject carried forward from the St. Petersburg meeting; proposed
modifications to the required dielectric tests for EHV transformers. Loren Wagenaar presented some
information supporting his proposal for fast front switching impulse tests and special termination
lightning impulse tests. The chair distributed a questionnaire on these subjects so as to obtain broad
opinions about the proposals.

The meeting adjourned at 5:00 P.M.

8.3.2.2 Working Group on Revision of Dielectric Tests for Distribution Transformers - J. R,
Rossetti, Chair
TthorkmgGroupmetat 1 20P.M. on March 21, 1994,

e
T

8.3.2.2.1 Task Force on the Routine Impulse Test Guide for Distribution Transformers. Don
Ballard

A draft of Section 5 of this document had been prepared prior to the meeting and Was discussed at
length. The result of the discussion was that the Task Force made the following suggestions for
expansion and clarification of the document:

Use oscillograms to demonstrate fault detection sensitivity for various transformer connections.

Provide additional information for testing both windings of single and three phase intertie
transformers.

Provide rules for determining the resistance and voltage rating of the resistor to be connected to

It was suggested that core loss after impulse test be used in conjunction with induced test results
to aid in fanit detection.

Expand’thehfomuﬁonmhdﬁdétwthgochomwctedandwmuamformers.
Expand information on testing delta connected windings to include the option of grounding two

terminals of the delta. It was suggested that information be included describing the advantages and
disadvantages of this test connection.

36

TR



8.0 Reports of Technical Subcommittees{cont"d)
An alternate method of testing Y connected transformers was proposed in which all terminals
except that being tested are grounded.

The Task Force then discussed the test connection necessary for transformers with a two bushing

primary. It was decided that the test standard should not be changed for this particular winding type
but that the test system must detect a fauit in both single bushing and two bushing windings.

The next subject dealt with the tolerances on waveshape. There is a possible need to accept wider
tolerances and change the standard accordingly. However, it was decided to include a discussion in the
guide concerning the need for wider tolerances with the intent to modify the document in the future,
The Task Force then adjourned at 9:15 AM.

The Working Group then discussed the proposed outline for the Guide for Protection of Distribution
Transformers.

Copies of the outline had been sent previously to Working Group members as well as the Standards
Coordinator for the Surge Protection Devices Subcommittee. John Rossetti also contacted the chair of
the Working Group for the Application of Surge Arresters for Distribution Protection. In this
discussion it was proposed that the information developed in John Rossetti's working group could be
included in the appropriate section of the guide for the Application of Surge Arresters for Distribution
Protection.

John's working group will develop the information and coordinate with SPD.
The Working Group adjourned at 2:00 P.M.
8.3.2.3 Working Group on Partial Discharge Tests for Transformers - E. Howells, Chair

The Working Group met at 11:00 AM. on March 21, 1994 with 10 members-and 13 guests in
attendance. The minutes of the St. Petersburg meeting were approved as submitted.

ThemajoﬁtyofmenweﬁngwuspmﬁsmsdngchﬁdUseGideﬁorﬂwLomﬁonofAmusﬁc
Emissions From Partial Discharges. It was necessary to resolve objections to modifications proposed at
the last meeting. Resolutions were developed and the document will be submitted to the subcommittee
for ballot.
The next item of business dealt with the database being developed covering transformers in the field
with an acoustic sensor installed. Jack Harley presented an expanded version of the database covering
30 installations with information relative to:

1. Transformer rating

2. Type of acoustic system utilized

3. Location of sensors, inside or outside of unit

4. Geographic location
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8.0 Reports of Technical Subcommitises(cont’d)
The group decided to include experience and performance details when available.

It was also decided to start a database of information from units with single channel acoustic detectors.
The traceability of all units with this type of device does not exist, however, as many known
installations as possible will be used. -

The Working Group adjourned at 12:00 P.M.
8.3.3 Liaison Activities

John Crouse submitted minutes of the Working Group meeting on Insulation Coordination which is
revising C92.1-1982, Standard for Power Systems-Insulation Coordination. Part 1 of the document has

been revised and will be sent to the Standards Board. Assignments have been made for revising the
other parts of the document.

8.3.4 Old Business
8.3.4.1 LTC Dielectric Tests

Tom Traub presented results of the ballot of the dielectric test portion of the proposed new LTC
standard. The ballots were sent to the Dielectric Test Subcommittee with 84 sent and 46 were
returned. Of those ballots returned, 33 were approved, 10 approved with comments, one abstained and
two were not approved. The majority of the meeting of the LTC Performance Requirements Working
Group dealt with resolving the negative ballots and those with comments. The differences were
resolved by modifying the document. The members of the Dielectric Test Subcommittee who returned
approved ballots will be informed by letter of the changes agreed upon at the Working Group meeting.
The subcommittee members will be asked to respond within 30 days if the changes wouild cause them
to change their vote. If additional negative ballots are received, the change causing the negative ballot
will be rejected. If no negative ballots are received, the changes will be incorporated in a new draft and
submitted to the main committee for approval.

8.3.4.2 LV Wiring and CT Circuit Test Requirements
At the St. Petersburg meeting a request was made to identify a guide or standard covering dielectric

test requirements for LV control circuits and CT circuits on power transformers. The Chair reported
that he could not find an applicable document. Subhash Tuli volunteered to investigate this issue

between now and the September meeting.
8.3.4.3 Switching Impuise Test on EHV Transformers

Bertrand Poulin will ballot the subcommittee as to whether the switching impulse test should become a
routine test for EHV transformers.

8.3.5 New Business

The Chair reported that a review of the documents for which the subcommittee is responsible resulted
in determining that C57.21 is due for revision or reaffirmation in 1995. This document is Requirements,
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8.0 Reports of Technical Subcommittees(cont’d)

Terminology and Test Code for Shunt Reactors over 500 kVA. The Chair will review further as to
what action the subcommittee shouid take.

The meeting adjourned at 11:50 am.

Respectfully Submitted,
James B. Templeton
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8.0 Reports of Technical Subcommittees(cont’d)
8.4 Distribution Transformers - K, S. Hanus

Dallas, Texas
Tuesday, March 22, 1994

8.4.1 Chair’s Remarks & Announcements

The meeting convened at 2:00 PM in the Lalique II Ballroom with the introduction of the
members and guests and signing of the attendance roster.

Jerry Thompson of Duke Power, because of EEI and EPRI commitments has resigned the
subcommittee chair. Ken Hanus of Texas Utilities has been appointed to replace Jerry Thompson.

Ken Hanus's chair position on the 3 phase padmount transformer committee will be taken by
Clyde Pearson of Texas Utilities.

Minutes of the last meeting in St. Petersburg, FL were approved with no changes.

The chair covered key points of the ADCOM meeting from the evening before. These key points
WEre:

Future meeting dates:

Spring 1995-April 23-26  Kansas City
Fail 1995-Nov. 5-9 Boston
Spring 1996 San Francisco

The fall 1994 meeting will take place on September 25-28 at the Pfister hotel in Milwaukee.

The submission of PARS and approved documents to the standards board was reviewed.
Approved standards should be submitted to the standards board by the submission date and
can be sent directly to Luigi Napoli of IEEE staff. PARS need to be sent to George
Vallaincourt first so he may route the proposed PARS for coordination among the other
groups. George will then submit the PAR to IEEE for consideration by the standards board,
therefore for George to get PARS to IEEE by the submission date you must send them to
George 2 months prior to the IEEE standards board submission date. Future IEEE standards
board dates are:

Deadline for Submittal Meeting D

August 12, 1994 September 22, 1994
November 4, 1994 December 13, 1994

NEMA and IEEE have agreed to provide co-secretariat services for C57 an C37 documents.
A draft agreement to this end has been accepted by the IEEE and acceptance is expected by
NEMA. This agreement will remove the log jam in effect due to previous copywrite
restrictions. '
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8.0 Reports of Techniical Subcommittees(cont’d)

The "IEEE Transformer Collection" of ail C57 documents has been published and will be
available. It is commonly known as the "Telephone” book because of its size.

8.4.2 A report from each of the working group chair was given.

.20  The C57 12.20 document, which has a 1988 date, should have been published in 1993.
Administrative difficulties are holding up the scheduled publication.

21  The C57 12.21 document has been submitted to the IEEE Standards board, but has not
reached John Gauthier at NEMA.

22  The C57 12.22 document requires resolution of 2 negative ballots prior to submittal to the
Standards Board. Negative votes on the C57 12.22 document need to be resolved
concerning the 125 kV BIL and 150 kV BIL issues.

23 The C57 12.23 was submitted for publication 2 years ago. Administrative difficulties are
holding up the scheduled publication.

25  The C57 12.25 has negative votes which are being handled by a task force to determine
acceptable openings and live part spacings. A mockup will be created and video taped for
presentation to the working group. Early review of the mockup will take place on
Saturday and Sunday prior to the Milwaukee meeting. Consolidation of live front and
dead front standards will be held up until publication of the .25 document.

Combination of .22 & .26

Consolidation of the C57 12.22 and .26 documents is co-chaired by Ron Stahara and Clyde
Pearson. A task force has been created to review section V by the next meeting in Milwaukee.

New document numbers are recommended for the combining of Live front and dead front
standards for single and three phase transformers.

26  The C57 12.26 document has been two years in the adnumstratwe process towards
publication.

8.4.3 Bar Coding

The bar coding standard was balloted with 19 approvals and 2 negative votes. Draft V will handle
the negative votes and the document will be submitted to the transformers committes and NEMA.

8.4.4 Electronic Data Transmittal
A task force will issue a questionnaire to 120 utilities through EEI to determine utility needs for
the reporting of electronic data. A similar document will be submitted to NEMA to query

manufacturers. A draft of this standard is anticipated by the Milwaukee meeting and a PAR is
required.
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8.0 Reports of Technical Subcommittees(cont’d)
8.4.5 Coating Integrity Documents (.28, .29, .30 & .31)

The coastal environment enclosure integrity standards has been published. The standard for
submersible transformers has reached the C57 main committee. The standard for padmount
transformers is nearing completion and work on the overhead transformer is well along towards
balloting and publication. The next meeting will take place in Atlanta at a date to be determined in
May, 1994,

8.4.6 Loss Evaluation Guide

33 members and 9 guests attended the loss evaluation working group meeting. ANSI C57.120
covers the Total Owning Cost (TOC) aspects of Power Transformers. However, a comparable
document does not exist as an ANSI standard for distribution transformers. A draft document for
‘distribution transformers is planned before the Milwaukee meeting. The creation of this group was
in response to the Energy Conservation Act of 1992 whereby the DOE has 30 months to report to
Congress. This act requires examination of the efficient use of HID lighting, electric motors and
transformers. Most utilities utilize the 1981 EEI methodology. Oak Ridge National Laboratories,
acting as a consultant to both DOE and the Environmental Protection Agency (EPA) has been
pursing these issues. HID lighting is being pursued by Linda Latham of the EPA. (John Gauthier
of NEMA gave me Kyle Piston's number at NEMA (202) 457-8448 in Washington, DC to gather
information concerning progress on the HID lighting issue.

8.4.7 New Business . .

5 new members have been accepted into the Transformers committee. There is a need to
Standardize form and function across all transformer specifications and accordingly, a Task Force

has been organized. o

A new co-chair is required for electronic data reporting with the Dave Lyon chaﬁgmg jobs.
Angelynn McCain of BG&E has been nominated to co-chair the working group.

The status of C57.12.00 and C57.12.90 was discussed and both documents will be published in
the next few months. JEEE has stated only one PAR will be approved for a particular standard by
the standards board, therefore the revision of these two documents will be coordinated by George
Vallaincourt who will submit one PAR for each document. Internal PARS for the individual task
forces within the subcommittee will be used to coordinate each task forces project. These internal
PARS will then be combined into one for submission to IEEE.

8.4.8 Working group assignments
The current assignments are as follows:

.20 Glenn Andersen / Allen Wilks
.21 Ali Ghafourian

.22 XKen Hanus

.23 Bob Scheu

.25 John Lazar / Norvin Mohesky

.26 Gerry Paiva
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EDT David-Rollins

Bar Coding Ron Jordan / Ed Smith

Loss Evaluation Guide Tom Pekarek/Don Duckett
Combination .22&.26 Clyde Pearson/Ron Stahara
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8.0 Reports of Technical Subcommittees{cont’d)
8.5 Dry-Type Transformers - W, F. Patterson

8.5.1 Chair Remarks and Announcements
Introductions were made and the attendance roster was circulated.

First order of business was approval of the minutes from November 2, 1993. Comment: Dallas
reference to Portland. Motion was made to approve them as changed; seconded and passed.

The purpose of this committee meeting was disr;ussed and the importance of returning completed
ballots.

Chuck Johnson gave a report on what happened. at the administrative subcommittee meeting on
Monday night. Next meeting will be September 25 - 28 in Milwaukee at the Pfister Hotel. Issue
came up about PAR submittals. Scope was missing. The scope shouid be on the PAR when you
turn it in; it should be the same as the scope in the standards. There is now an editor to handle all
the Power Engineering Society standards. Recommending that we submit draft before submitting
to main committee for balloting so that it can be reviewed editoriaily and any changes that need to
be made can then be addressed. Regarding Symbols, there is sometimes a conflict the way the
symbols in the IEEE standards are used; not so much used but which symbol is used to address
certain constants such as temperature and time, It was recommended that proper use of the
symbols should be attempted by all the working groups and will probably require some type of
coordination amongst the working groups. We should try to harmonize with the IEC with regards
to the use of symbols. IEEE 280 is the document with all preferred symbois.

Regarding the issue of harmonization for the internationalization of IEEE standards, the Power
Engineering Society has appointed a international program engineer - Ann O’Neill, to IEEE
Standards Department. She will coordinate standards between IEEE and IEC. Plan is to provide
seminars on IEC organization and IEC PES will develop and distribute matrixes comparing the
standard development units of IEEE PES and the IEC. Regarding harmonization coordination of
the standards, each PES committee is being asked to compare the contents of existing IEC
standards to those of the IEEE. A list of the standards is available from Ann. They’re asking for
volunteers from working committees. Also discussion about when working with IEC standards
for inclusion of information in IEEE standards, we should always try to conform to the IEEE
styles manual. Trying to convey viewpoint that we should work to try and incorporate IEC
material into the standards but not to harmonize standards simply for harmonization sake.

C57.12.00 & 12.90 will be revised on a fairly regular basis.

The next order of business was the presentation of the reports of the various working groups.
8.5.2 Working Group Reports

8.5.2.1 Working Group on Cast Coil Resin Transformers Loading Guide

Chair; Mr. Linden Pierce



3.0 Reports of Technical Subcommittees(cont’d)

L. Pierce started with his report for the Cast Coil Loading Guide Working Group. He gave his
report and no questions were asked.

This working group was created to investigate loading guide criteria unique to cast coils for
inclusion in the Dry Type Loading Guide C57.96.

The Working Group met at 9:30 a.m. on March 22, with 9 members and 8 guests in attendance.
The minutes of the November 2, 1993 meeting in St. Petersburg were approved.

The Chair reviewed data and a proposed equation for the time constant. based on imbedded
thermocouple data from 9 2000 Kva cast resin transformer. The loading guide draft is now
complete and ready to ballot.

Winding weights are required to calculate the time constant. It is suggested that they be shown on
the nameplate, in a proposed rev. of C57.12.01. This additional data would aiso improve the
accuracy of the time constant calculation for ventilated dry units. This was discussed in detail. It
was also proposed that time constants be shown on test reports.

The meeting adjourned at 10:30 AM

8.5.2.2 Working Group on Dry Type Reactors - HVDC Smoothing Reactors

Chair: Mr. Richard Dudley :
Ref: Dry Type HVDC Smoothing Reactors

R. Dudley reported for the Dry Type Reactors - HVDC Smoothing group. No questions were

The Dry Type Air Core HVDC Smoothing Reactor Task Force met on March 21, 1994 at 8:00
a.m, in the Lalique Ballroom I of the Grand Kempinski Hotel in Dallas, Texas. There were 4
members and 1 guest present. The following are the highlights of the meeting: '

The attendance list was circulated.

The minutes of the previous meeting were approved.

The ANNEX; “Construction and Installations of Dry Type Air Core Smoothing Reactors for
HVDC Application” was discussed. The following was discussed.

(i) The concept of including this application guide in an ANNEX of the HVDC
smoothing reactor standard was approved and deemed valuable.

(i) Smoothing reactors used in back to back schemes should be included. Voltage levels

are lower and the effects on foundation design, safety requirements etc. should be
included.
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8.0 Reports of Technical Subcommittees(cont’d)
(iii) Pollution considerations should be expanded to include more information on insulator

)

requirements. The HQ-NE project, where support insulators were placed outside the
outer diameters of the reactor, and the NZ project, where rain sheds were used, were
discussed. The Chair agreed to research where these requirements originated from.
Were they based on experience with bushings? For the majority of HVDC projects
support insulators for dry type smoothing reactors were selected based on project
associated creepage requirements and mounting structure design was based on
standard practice.

Surge arresters were discussed. Pierre Riffon pointed out that very low protective
margins vs. those for a.c. systems are used i.e. 15%, vs. over 30%. This appears to be
the case for all equipment. What is the impact if retesting (after time in service) of
equipment is carried at out based on the usual practice of reduced BIL, e.g. 80%.
Retesting, when required, should be carried out at least at 10% above the LA
protective margin, The main text of the standard should also address this issue.

Draft 3 of the oil-immersed and dry-type smoothing reactor standard was discussed and the key
topics are as follows:

®

(iD)

@v)

\)

(i)

Pollution testing should be included as an OTHER (or special) test. It should be a wet
D.C. withstand test with salt concentration as specified by the end user. Table 4 and
section 11.6.8 should be modified accordingly. '

D3 should re reviewed in light of Pierre Riffon’s letter of April 14, 1993 as most of his

“comments have not been addressed,

Pierre Riffon stated that the test code for dry type smoothing reactors was well
developed and that many of the tests were also applicable to oil-immersed smoothing
reactors e.g. D.C. power tests, A C. power tests, etc.

A capacitor discharge test to simulate a converter side fault and a short circuit test to
simulate a line side fault were discussed. The capacitor discharge test should be carried
out at a frequency on the order of 300 Hz where as the short circuit test should be at
power frequency or lower. Do international test labs have sufficient power to carry out
the S.C. test? These tests should be listed as OTHER. Note in the case of oil-
immersed reactors the S.C. test is listed as ROUTINE in Table 4A and should be listed
as OTHER. The Chair and other T.F. members said they would continue to investigate
this fault test issue with regards to equipment requirements and test procedures.

Section 8.2.1.2 should include a tolerance on inductance up to short circuit level, i.e.
degree of linearity up to S.C. level.

In section 6.4 dealing with rated inductance, linearity should be defined and tolerances
should be extended to include short circuit levels.

Section 6.6 should be expanded to include protectwe margms of LA’s used in
conjunction with smoothing reactors.
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8.0 Reports of Technical Subcommittees(cont’d)
The Chair agreed to follow up on all issues discussed.

The meeting adjourned at 9:15 a.m.
8.5.2.3 Working Group on Dry Type Reactors
Chair: Mr. Richard Dudley

R. Dudley gave his report from the Working Group on Dry Type Reactors. The Chair asked for a
show of hands for those in favor of balloting the transformers committee directly and bypassing
this group. Nobody wanted to do that. He then asked for a2 show of hands for those that would -
prefer to ballot this group prior to balloting the transformers committee. Four people raised their
hands. The options are to ballot the main transformers committee, bypassing the ballot of the
transformer subcommittee or ballot the transformer committee and then ballot the main
transformer committee. Normal practice is to ballot the subcommittee from which it came from.
Both groups could be balloted simultaneously. Another vote was taken. 16 voted for balloting
subcommittee. A decision was made to. ballot the subcommittee. R. Dudley discussed
harmonization with IEC. Wes Patterson noted that there is not much US influence in IEC. IEEE
testing and IEC testing is not the same. '

The Dry-Type Reactor WG met on March 21, 1994 at 2:50 PM in the Colonnade A Room of the
Grand Kempinski Hotel in Dallas, Texas. There were 6 members present and 1 guest present. The

following are the highlights of the meeting:
The attendance list was circulated.
The minutes of the St. Petersburg meeting were approved.
Draft 7 of the revision ;>f C57.16 was discussed. The following are the key points:

The chair repeated that response of W.G. members to D6 was positive and that all
received comments were included in D7.

A recently received comment from T. Clark suggesting that the impulse test be classified
as OTHER VS ROUTINE was discussed. The proposal would have left it as a DESIGN
test. WG. members felt the impulse test was a valuable quality check and should be a
ROUTINE test. _

TABLE 4 was discussed. Again it was emphasized that the difference between hot spot
rise and average rise is not intended to imply a hot spot allowance. It was also agreed that
aithough temperature rise limits differ from those in dry type transformer standards they
are applicable to dry type series reactors based on experience and are in line with those in
the ANSI line trap standard. Dry type air core series reactors are far more closely related
to line traps than dry type transformers. Input from all W.G. members has been positive
regarding the current contents of Tabie 4. '

Editorial comments were noted and made in D8 by the Chair.
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8.0 Reports of Technical Subcommittees(cont’d)

Section 7.2.4 should be clarified. The tolerance on voltage drop includes mutunal
couplency effects as opposed to the tolerance on self impedance in 7.2.2 and 7.2.3.

Where is the time factor in Section 10.3.2 used? The top temperature calculation is
necessary.

What is the rationale behind the ambient air temperature correction factor in Section
11.5.7.1?7 I differs from that used in C57.21-1990.

" Section 11.6.4 covering acceptance criteria for short circuit testing was reviewed. Visual
inspection criteria should also be included. Wording should be added to the effect:
“Following the short circuit test a visual inspection should be compared with the results of
an inspection carried out prior to the test. There should be no significant or progressive
‘change in mechanical integrity that will impair the function of the reactor. Additional shots
can be done to ensure any movement etc. is not progressive. €57.12.90 and C57.12.91
will be consulted as references.

Section 11.6.3 on guidelines for short circuit testing was discussed. It was agreed to
modify point 2. Three phase stacked units should be tested so that each phase is
successively subjected to a full offset over a period of 3 shots. Single phase units will be
subjected to 2 shots of full offSet.

The temperature range for carrying out tests should be addressed in the standard. C57.21-
1990 will be consulted. What is reasonable? 10°C - 40°C? Testing may be conducted
outside e.g. short circuit testing or loss measurement (to obtain sufficient magnetic
clearance for large units). In cold climates it is difficult to maintain test lab temperatures of
even 10°C. What is the maximum temperature under which a heat run is_performed.
Avoidance of high temperature in summer may be difficult especially in view of the
requirement for a draft free environment which precludes air conditioning etc.
Reasonableness .

The Chair agreed to produce Draft 7 with all the above included. The next stage will be to
ballot the Dry Type Transformers Subcommittee or perhaps the Transformers Committee.
This will be discussed at the Dry Type transformers Subcommittee meeting and common

sense must prevail.
The meeting adjourned at 5:30 P.M.
8.5.2.4 Working Group on Dry Type Test Code C57.12.91

Chair; Mr. David Barnard
Secretary: Mr. Henry Windisch

Ref: C57.12.91 - Test Code for Dry Type Transformers

Henry Windisch gave the report on the Working Group on Dry Type Test Code C57.12.91 for
Mr. Bernard who could not be there for the meeting. No questions or additions to the report
occurred. The Chair stated that sections 8 & 9 from C57 12.90 will be circulated. If no negative
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8.0 Reports of Technical Subcommittees(cont’d)
comments are received within a certain time period (30 - 45 days?) it will be incorporated into the
standards. '

This working group is pursuing the revision/reaffirmation of the Dry Type Test Code -
C57.12.91.

The meeting was called to order at 10:55 AM Monday, March 21, 1994 in the Colonnade B
Room at the Grand Kempinske Hotel in Dallas, Texas. Seventeen (17) members and seven (7)
guests were in attendance.

Introductions of those attending were made and the St. Petersburg minutes were approved.

Chair Bamard announced the results of the Transformers Committee ballot on Draft # 6 as
follows:

127 of 147 ballots returned. 86%
105 of 108 affirmed ballots. 97%

3 negative ballots.

Chuck Murray’s negative was primarily editorial and was resolved prior to the meeting. S.H.
Osborn’s negative dealt with the power factor test. Much discussion centered around the purpose
and value of the test since dry type transformers are more subject to environmental conditions
than liquid filled transformers. It was pointed out that power factor is not a reliable indicator of
the condition of the transformer. After much discussion on test procedure a motion was made and
seconded that the negative baliot be voted down and comments added in the forward to indicate
that the next revision to this standard will address updated information on power factor tests. The -
motion carried unanimously. Wayne Hansen indicated that he believed this action would satisfy
Mr. Osborn. The negative ballot was considered as resolved.

The negative ballot of Bill Henning was introduced. Bill presented a discussion on why he cast 2
negative ballot. Bill proposed that sections 8 and 9 from the Liquid Filled Transformer Standard
C57.12.90 replace sections 8 and 9 in the Dry Type Standard. These sections deal with loss
measurements. Bill also indicated that figure 20 is technically incorrect.

After a spirited discussion it was moved, seconded and passed that sections 8 and 9 would be
recirculated to the full Transformers Committee for inclusion in C57-12.91. That way a full ballot
of C57.12.91 would not be required. The Chair will prepare the necessary paperwork to proceed
with the letter of recirculation. The circulation of change letter will address Mr. Henning’s

negative ballot.

Itwasmoved.secondedandpassedtbattheChmrrewewotheredltonal comments and include
them as he sees fit.

Because of time limits, the last three items on the agenda were not discussed.

Michael Haas again requested that his name be included in the Membership List. His name was
included at the last meeting but was inadvertently left off this time. Jeewan Puri, Subhas.h Sarkar
and Nigel McQuin requested membership in the working group.
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8.0 Reports of Technical Subcommittees(cont’d)
The meeting was adjourned at 12:10 PM.

8.5.2.5 Working Group on Speciaity Transformers
Chair: Mr. R. W. Simpson, Jr.

Ref: IEEE Std 259 - Standard Test Procedures for Evaluation of Systems of Insulation for
Specialty Transformers

Mr. Simpson reported on the Working Group on Specialty Transformers - P259. He added that
there is a new technical committee being formed through NEMA.

This WG is charged with the revision of IEEE 259-1979. This standard relates to evaluating the
thermal and environmental degradation of small, low voltage, dry type transformers.

The Working Group met on 3/21/94 at 1:20 PM with 1 member and 7 guests present. Four
guests requested membership in the WG. Following introductions, the minutes of the 11/01/93
meeting in St. Petersburg, Florida were approved as written.

Chair Simpson reported that IEEE Std. 259, Draft 8, having been reviewed and approved by ail
necessary coordinating committees, has been submitted to REVCOM for formal approval. The
next REVCOM meeting will be in June, 1994. -
A new Draft of 259 designated draft #9 dated 3/9/94 with “Shall/Should” statements. rewsed for
correctness was reviewed by the working group.

The WG began to review the comments received on the negative ballots on P252?/D8 from
SCC4.0. .

Per Mr. Mierendort’s comments, Chair Simpson will attempt to determine what IEC and ISO
publications may be relevant for inclusion in the Bibliography. Also, IEC 664 will be reviewed to
consider addressing the inﬂuemq of non-electric field conditions.

After discussion in the WG, it was agreed that the comments by Mr. Weddleton are adequately
addressed in the present standard.

Mr. Flaherty had several excellent comments primarily focusing on clarification of the present
document, not on changing it. Sections addressing mechanical vibration, moisture effects and
thermal aging cycles were discussed by the WG and the suggested revisions will be noted in the
next draft of the standard. It was also suggested that paragraph 4.2.2 “ Alternate Procedures for
Oven-Aged Energized Samples” be dropped as it produces unnecessary loading on the samples
that can yield premature failure,

At this point we ran out of time and agreed to resume the discussion at the next meeting. The
meeting was adjourned at 2:35 p.m.
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8.0 Reports of Technical Subcommittees(cont’d)
8.5.2.6 Working Group on Hot Spot Differentials

Chair: Ms. Paulette Payne

This WG was formed to investigate hot spot differential criteria in dry type transformers standards
and develop modifications to existing standards if needed.

Paulette Payne gave her report from the Working Group on Hot Spot Differentiais.

The WG for Dry Type Hot Spot Differentials met March 21, 1994 in Waterford A of the Grand
Kempinski Hotel in Dallas, Texas. The meeting was called to order at 4:15 p.m. There were ten
(10) members and six (6) guests present.

Following introductions, the minutes of the November 1, 1993 meeting in St. Petersburg, Florida
as amended March 7, 1994 were approved.

Chuck Johnson presented hot spot temperature limits from IEC standards. For the 20°C average
annual temperature, the hot spot ratio is 1.33; at 30°C, the ratio is 1.26; and at the maximum
ambient of 40°C the ratio is 1.2.

Chuck Johnson also presented data of Hot Spot Differentials for Dry Type Strip and Disc load
levels using the Short Circuit Method defined in C57.12.91. A constant hot spot ratio was
observed. Indication is for strip windings that the 30°C hot spot allowance for average winding
temperature of 150°C is adequate. Linden Pierce suggested that the ratio would be higher if core
loss was included. A higher hot spot ratio was observed for disc windings. The constant hot spot
ratio is consistent with results presented by Linden Pierce. Manufacturers were encouraged to
perform similar testing and present resuits as there is limited data for the WG to analyze.

The approach to Temperature Limitations of the Dry Type Reactor Working Group was
explained. No hot spot allowance is applied. Maximum hottest spot and average winding
temperature rises are given for each insulation temperature class.
Linden Pierce made comments for consideration of the Working Group:

The standard should clearly demonstrate hot spot temperature as a performance criteria.

C57.12.01-1989 Table 4A should be revised to include a column with Hottest Spot
Temperature rises similar to Table 4A C57.12.01-1979.

There should be a Table for ventilated drytypetransformamchZO‘Cclassms:ﬂauon,
designed for 80°C and 115°C average winding temperature rise.

The hot spot ratio should be constant.
Lirndlen Pierce’s analysis and Whitman’s data indicate the ratio increases as winding height

.
MCTeases.
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8.0 Reports of Technical Subcommittees(cont’d)
Apply the same ratio for cast resin and ventilated dry units as some cast resin designs are
similar to ventilated dry units.

Sealed units have a smaller ratio as they operate on hotter gas.

It was decided to develop a Table which would revise the C57.12.01-1989 Table 4A to include
hot spot limits similar to the 1979 revision and to include temperature limits based on hot spot
ratio. Linden Pierce will prepare the Table for Working Group review prior to the next scheduled

meeting.
A Project Authorization Request (PAR), per Georges Vaillancourt is not required. There should
be coordination with the Chairs responsible for dry type transformer standards. These chairs will

need PARs to revise standards to include the Working Group recommendations on temperature
limits.

As the time for this meeting was expended, the meeting was adjourned at 5:35 p.m.
8.5.2.7 Working Group on Dry Type General Requirements
Chair: Mr. Anthony J. Jonnatti

This working group is preparing revisions for General Requirements for Dry Type Distribution,
Power, and Regulating Transformers Standard C57.12.01.

Tony Jonnatti was the last working group report on Dry Type General Requ:rements A comment
was made that Table A2 was to be deleted.

This working group met on March 22, 1994 at 10:55 a.m. in the Colonnade A roomi of the Grand
Kempinski Hotel in Dallas, Texas. The group contained 15 members and 6 guests. One attending

guest requested membership.

Theﬁrstntemofbusmesswastheapproval of the minutes of the St. Petersburg meeting. The
minutes were approved.

The approach in the revising to be undertaken are several items that will be addressed and
approved within the 1 year remaining on the life of this standard.

The first item was sound level. A proposal was suggested on a table of noise levels that will be
balloted to the working group. In the discussion of this table positive response was received
indicating the ballot should be well received; however since the table was relatively new, some
thinking about the proposal will be necessary.

The second item that was proposed at St. Petersburg was Table 3-B-Dielectric Insulation Level,
No comments or proposals were submitted on this subject.

The third item was a de-rating factor for altitude (thermal) After some brief discussion it was
agreed to eliminate this table and the entire section in the Appendix which referred to density at
higher altitudes.
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8.0 Reports of Technical Subcommittees({cont’d)

The fourth item was temperature during short circuit. A proposal was submitted for some changes
of the present form on the standard. The suggested changes will be submitted as a ballot to the

working group at the next meeting.

The fifth item was Partial Discharge Tests. A discussion was held on what should be included in
this proposal. At present, in the standard, it is the only OTHER test requirement. A proposal was
suggested by Bill Mutschler that some more detailed Partial Discharge requirements should be
submitted for review by the working group. Biil Mutschler agreed to write up this proposal which
will be mailed to members and discussed at the next meeting or by mail if necessary.

The sixth item was hot spot. The subject of hot spot is in the process of 2 proposals being
generated by Linden Pierce. His proposal will be submitted to the working group on Hot Spot
differentials and eventuaily included in C57.12.01.

This concluded the diécussion on “Old Business”.

One “New Business” item was suggested; in section 5.12.3 nameplate information was to require
in item 7 a breakdown on weights for core and for winding. No objection to this proposal was
noted; therefore it will be included in the revisions,

With the work completed on the items recommended, the meeting adjourned at 12:00 p.m.

8.5.2.8 Working Group on Thermal Evaluation of Dry Type Transformers and Working
Group on Flammability Issues

Chair: Mr. Richard Provost

Report on Thermal Evaluation & Flammability group: Dick Provost's meeting was not held. He
was ill. However, he did send Chair Patterson a fax. Primary emphasis was working on C57.12.60
he sent out a ballot to 12 members of his working group to which he received only 5 responses.
Three questions were on the ballot. The first should the document 12.60 be submitted for
reaffirmation to buy more time for evaluation. Of the five responses five voted in favor. Next
questions was should the trial use standard be changed to a guide. Four yes, one no. The last
requesting participation to work on this 12.60. One affirmative; four no. Chair Patterson
requested the seven people that did not get their ballots back to Mr. Provost do so.

8.5.3 New Business

Next order of business: Don Kline has asked for time to discuss safety issue. He’s writing a letter
regarding gross discrepancies in a IEC standard.

One other item. Chair Patterson dropped the ball on a ¢ouple of things with respect to this
committee meeting for this particular session. Mike Iman didn’t show up as a member of the
subcommittee which didn’t show up in printing (taken care of.} A number of other individuals
requested membership into subcommittee. Policy is the same as used for the transformers main
committee. Two years of active participation or attendance at subcommittee meeting. Once he has
established the two years and has a history of working group activity, then he grants membership.
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8.0 Reports of Technical Subcommittees(cont’d)
Motion was made to adjourn meeting and was seconded.

Future Meetings:

1994, 09/24-09/28
1995, 04/23-04/26
1995, 11/05-11/09
1996, Spring

Milwaukee, WI
Kansas City, MO
Boston. MA

San Francisco, CA

58



8.0 Reports of Technical Subcommittees(cont’d)

i 16/60/60 03A0¥IAY 1SNV r661 v8-£0-60 68-10-10 INON 3CINT BNd LIV NHHL 3JAL-AMQ anon |
| d31$3INDIN "4vIY 4O L0TIVE HOLAVENG LNIWEND LINV4-HONOUAL Y3WHOJSNYEL 34AL-AY0 804 301D 65721746 |
| 1
| L6/LL/0L OIAOUAY ISNY  Z99L-294(%0%) 9861 82-82-90 14-22-90 ¥ MM SHIIEONd HUIDITAL0 3dAL ANO s9id |
M0) HIANNDISHYEL
| 2661 aINS1I8Rd S¥i HE]] 3dAL-AYO ¥. 40 SISATYHY JOYLIOA INFISHYVNL DHILONONDD ¥0J 30IND gs 25252 |
[ ]
| ISHY 0L LIWANS  5222-666(205}  5&61 - - vB-JZ-80 3 "8 1SOADW 3JAL-AYO 4O NOLIVIVAZ TWHYIRL 95217285 |
SHIWYOISHYEL MOLLNBIYISIA § %304 JdAL-AYO GILVILINIA
| €6/91/90 BS AD GIHYI44VIY 404 ISAS ROILYINSKI 40 NOILYNWYAD IWWY3HI Y04 3¥N03TOW4 1531 95217467 |
L 1
| NOTLYWEI44¥3H 10778 2661 < - 9g-20-%0 anoN |
SHOTLYISENS LINN 'TONY *SHOLLVYTVLISMI
| 035Y313¥ 10N 1K918AL0D LIND MY G3SN SYIHYOISHYHL FdAL-AHO -ND HOJ QAVANYLS IDNYHEOANOD 557217250 |
L ]
| &8/21/90 03HY1 YT 2651 - - 62-21-90 Q3INTISSY INON Jnon |
. SLT0A 091Y OL 0ZL/AB0Z A1 ADOSYSE-LO? AH HIEM “3SWVnd :
| 035¥373% EON 1HOTYA4OD € "4IDAVI T YAALOS "SYINHDISHYEL ¥3IM04 IdAL-ANO 0FTVIS ¥O4 ‘DIY zs 2l 29 |
| ]
| 68/21/90 HALI4VIH 96561 - - 6@-2L-90 03INDISSY ANONM awon |
S170A 091 O1 02174902 AY "ADDSYE- 109 AH
] GIsVI13Y 10K 1ND1¥AJOD HLIM ‘3S¥Hd £ "HIDEYT T VANIDS ‘Y1 WINO 3JAL-ABG O3iVIIINZA 04 03 157217259 |
L 1
[ &8/21/90 03wl 44vId vt - - 68-2L-90 GIRDISSY MoK IHon |
A009-02) AV'SLIOADOSHE-109 AN 3SVHA- ‘VAYOOS-GI
| Q35¥3134 104 IH91UALDD OHY "3SVHd t "¥AN00S-1 ‘ML MOIINBIWLS IO IdAL-ANG AIIVIIINIA EO4 "D3IY 0s°2t°252 |
L ]
[ 68/20/20 85 A8 "dd¥ 7661 « - 69-20-20 ¥ ILiveor 031412345 LON anoR |
SONIGNIN QALYINSIYINI-NISIY Jo/y ISVD 41708
| 03153n039 ROISHILXZ ¥¥3A 3IND HLIM 3S0H1 TINT ¥1 WIOL GNY "IST0 3dAL-A¥Q ¥0J FINIHININDIY TVEINID 1021257 |
L ]
[ L6/1L/0L 03AD¥ddY ISNY  2Y91-291(%0%) 9661 L&-42-90  16-62-90 Q'Y ANLTY SWIE0W D1MLY311G 3JAL ANO 9214534 |
SUINNOISHYEL T4AL-ANO NI IDUVHI LNIWVdIY
| 26581 AINS1719nd IHON 40 INJWIUNSYIH JHL ANV Od 20 NOIID3130 INL ¥O4 3211IVH] OJONIMMOIIY w2t 263 |
L 3
) - _ _ 1
| S1HIWHOD INOH DN BYIATIAN0 ATY JIVO AVd  ILvgand NOSHAJHIVHD J) HOSHIdEIYHD DM 0¥ ONINNOM  “ON 133rcud |
| SNLVIS 1531v1 NO11¥KIO¥00D TNIISIN03Y S331LINHOD INIWN300 40 31111 “ON Qyvawvis |
1 ]

L
BRSY-BEOE04) (xvd / CZEE-BRP(ENL) :3MOMJ / HOSYILLYd "M TNOSHIAUIVHD / SYIHUDISHYHL IdA)-ANO i
1

I INFKHIYLLY
311 IWN0D SHIHBOISHYYL $3473331 10 SOUVONVIS NO LBOJ3¥ SNIYIS

——33111WK038NS

¥6-L1-£0 31¥0

39



cont’d)

8.0 Reports of Technical Subco

_ |O18-962- Yy AL A¥T LERLI 11 B B BT 1-+AF F 413 IV.] AYIHNYR o J1TIRd sans 25-01-10 _
_ 51531 071313 ¥OLYSNIJWOD NYA DILVES ¥0d 39110 §0%Lde _
L ]
] 1
_ “ON 3INONd FIL1IWWEOIBNS BOLYH10¥00D “OH anOMd "HOZ S3d H) JDYINDD 3FLLIWHOD S3d 31va _
_ ¥OLYNIQE00D JIL1IHHOD SHIWHOISKYYE] FILLIWHOD FIHYOISHYSL LIYINGD nin ‘DM —uw_.oxm.___
|
$6-11-£0 Y34 SY JILLIWWAIAAS  3dAL AMO 4O ALTATEDY WOILYH)QNOO0D

| =00l 26720 OL 030MIINI 2411 29ET-49T(ROP)  Alsl 16-92-60 2£-22-90 "3 M "H HOSdWIS SHIHHOISHVEL ALTVIDICS 6524
SHIWSDISHYAL
| HOJAIZW L LINGNS 01 AL1¥123dS ¥0J MOLLIVINSHI 40 SWILSAS 40 ROII¥NTVAI HO4 3IN0ID0N4 1531 652 3331 |
L ]
| £6/01 A9 31ITIM0D  GILE-LSZL504) %66L 16-90-50  68-92-40 . =1 374314 30IN9 DRIOVO) 1102 15¥) 96°253d |
| 967263 NI 1103 15¥D JHOINI 01035 Y1198 on SYUINIOISHYEL ¥IHOJ OV NOILNAIYISIO 3JA1-A¥G IHIGYOT 904 ITIND 96°252 |
L . J
| 99LE-1420(904) %66} 69-92-70 468-92-%0 "1 309314 ¥1 IJAL-AH0 DNIGVOT BO4 30IND anon |
| %6230 19 *A3d 90 “J¥3Y ISTH ¥1235 SYINNOJISHYYL ¥30d ONY MOILNAINLST] IdAL-AHO DNIOVOT ¥O4 3aIng 96°252 |
L ]
i NOILYWHISV¥IY ONELIOTIVE 1081 - . 19-80-21 ¥1 3dAL-ANOD 40 WOLIVIL1ddY amon |
¥l ¥3M0d T 1510 3S0dUNd NID 2dAL-A¥G 4O JIHVHILKIYR
| 2060 OTMBII4VIYE 2960 "Hnd T HOIIY¥IJO ' NOTLYI I TddY ‘NOIIVIIVISNT 04 3D110VHd GI0NINNODIY w253 |
L ]
} L6/50/00 Q3ACHISY ISHY  BODIB-BSZ(TLY)  S681 - -~ 16-20-%0 1 A30N0 SOLIYIY AdA] A¥d 122534 |
YANOGS
| 21374H02 ¥IA0 03LVH SHOLIVIY INOHS H0J J002 1531 OGNV “ASOTOMIWYIL SINIHIAINDIY 12250 |
L 1
{ ¥0l7v3¥ 3401 AMO ATMO SIAGMIINT  BOIB-962(9LY) 94l 16-12-€0 B5-6L-60 *¥ AIT0NG SH0LIVIY 3dAL Ada oL 250 |
| 9 14YH0 DHINVIIH 091 S¥Yl K3 SHOLIVIN DNLITHIY IN3NNND B04 SINIHININDIA 91-253 |
1 ]
| SIATIVDIN GRIATOSI  LS2Y-BEIT618) %96l 69-10-90 B2-62-11 0 O¥vNYVE 4% 34AL AHO ¥OJ 3003 1531 t6°21°2504 |
| 31314400 1077¥9 N3 ads SUIWHOISHYIL ¥I0J ONY KOLINBINISIO 34A1-A¥0 ¥DJ 3000 1S3 t6 217250 |
[l ]
| 253 MI G31107IVE ONIIB  ©222-664(208) 166l &8-21-8D0 26-52-01 *1 'Y LSOADBJ 3dA1-A¥Q 4O NO1I¥NIVAZ TYNYIHL 09°21°253d |
HIHBOSSNVEL LSIO 7 WANOJ JYINT WEISIH T 1SVI-01105
| Z6/52/0L 85 A8 03A0YILY 231 YHIN s¥l ¥OJ SHILSAS WOLLVINSNI 40 MOTLVIIYAD TYM¥IHL 804 $3wngddodd 1531 o9-21°252 |
1 I
I — \
i SINIHHOD JHOMd BM  ¥YIATINO AN I1vG Bvd  I1vd End HOS¥3JYIVHD 3L NOSHIJAIVHD DN dNON9 DNIN¥OM  "OM 123rovd |
| SNIvVIS 1S3t¥1 NOILYNIQY00D DNELSINDIY $3I1LIMNOD INBWNI00 40 JTLIL “ON dyvowvis |
L ]

BESY-999(E04) ¥4 / SEZEE-9U9{E0Z) TINONHG / NOSHILLYE M :NOSHIJBIVHT / SHINBOISHYEL 3dAl-A¥0

| IHIWHIVLIY
JILLINH0D SEINAOISHYYL S3J/TTIN 10 STYIVOMVIS NO 18043Y SNIVIS

| ———33111mm008ns

96-L1-£0 *3ivo



8.0 Reports of Technical Subcommittees(cont’d)
8.6 HVDC Converter Transformers & Reactors - W. N. KENNEDY

Meeting Minutes - Addison, TX - March 22, 1994
8.6.1 Introduction

Subcommittee Chair Bill Kennedy opened the meeting at 3:30 PM. An attendance list was routed
around the group.

The following guest requested working group membership on the attendance list:
Pete liima  Bonneville Power Administration Portland, OR

8.6.2 PC57.129/D7 General Requirements and Test Code for Oil-Immersed Converter
Transformers for DC Power Transmission _

Eighteen ballots were mailed to members of the subcommittee. Fifteen ballots (83%) were
returned by subcommittee members with the following results:

Affirmative 12

Negative 3
Total 15

The summary of ballot comments is attached. The negative ballot comments were discussed in the
meeting. The content of the comments is summarized in the discussion below. See the ballot
summary for the full text of the comments. The comments are followed by the resolution
discussed in the meeting. Editorial comments were not discussed in the meeting but will be
addressed by the chair in preparation of the next draft.

Section 6 Rating Data
6.10 Total Losses

- Page 15: This section should be broken up into three parts dealing with no-load losses,
load losses and harmonic corrections for the temperature rise test. (Negative Ballot #2)

- Page 15: The 4th sentence has to be changed, because the load losses are not measured
using the rated transformer voitage. Simply delete the voltage. (Negative Ballot #3)

This section will be rewritten to break up the discussion of losses as suggested by #2. This will
also resolve #3. The rated current will be as defined in 6.5.

6.11.2 DC-Side Windings of Converter Transformers

- Page 19 Last Paragraph: Because of the wide tap changer range on converter
transformers, extra insulation is required on the dc side if switching surge testing on the
extreme ac side taps is required. This results in extra cost for the converter transformer
without any added benefit under service conditions. Switching surge testing should only
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8.0 Reports of Technical Subcommittees(cont’d)

be required on the ac side tap that results in dc side stress closest to the rated dc side
switching surge level. (Negative Ballot #1)

The subcommittee agreed to accept the proposed change. It was pointed out in discussion that
dc-side margins are usually smaller that ac side margins. The worst case for this situation is a low
voltage ac-side and a high voltage dc-side (i.e. 230 kV ac system and 500 kV dc system).

6.11.7 DC Polarity Reversal Test with Partial Discharge Measurements

- Page 21: Change the second sentence following equation 2 to require that polarity
reversals  be completed without delay and not to exceed one minute. (Negative
Ballot #2)

"Without delay" will be added, but the not to exceed time will be left as two minutes.
Section 9 Test Code
9.6 Impedance and Load Losses

- Pages 27-29: Should test currents for guaranteed losses be based on the rated namepiate
of the transformer or the transformer current under the rated conditions of the converter
terminal since converter transformers are usually purchased as component of a terminal?
(Negative Ballot #2)

The subcommittee decided that the current practice of specifying transformer losses at nameplate
rating is the appropriate approach. Any losses at other conditions can be calculated or measured
as a special test agreed to by the manufacturer and purchaser. -

9.7.4.4 Failure Detection

- Page 33: Concerned that 30 Pulses in 30 minutes is less severe that 10 pulses in the last
10 minutes. Recommends less than 10 pulses in any 10 minute period. (Negative
Ballot #2)

The subcommittee decided to use a dual requirement of not more that 30 pulses in the last 30
minutes and not more than 10 pulses in the last 10 minutes.

9.7.5.3 Failure Detection

- Page 34: Concerned that 29 Pulses in 29 minutes is less severe that 10 pulses in the last
10 minutes. Recommends less than 10 pulses in any 10 minute period. (Negative Ballot #2)

The subcommittee decided to use a dual requirement of not more that 29 pulses in the last 29
minutes and not more than 10 pulses in the last 10 minutes.

- Page 34: Pulses must be counted during the first minute after the polarity reversal because
much damage can be done to the equipment during this time. (Negative Ballot #3)
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8.0 Reports of.'l‘echnicnl Subcommittees(cont'd)

This comment appears reasonable. Olof Heyman will check with the converter transformer
designers at ABB Ludvika and report to the subcommittee chair. If they are in agreement with
this comment, it will be included in the next draft. If they are not in agreement, the chair will
attempt resolution by letter before the next subcommittee meeting.

The goal of the subcommittee chair is to go to transformers committee ballot with the next draft
of this standard. '

8.6.3 P1277/D3 General Requirements and Test Code for Dry-Type and Oil-Immersed
smoothing Reactors for DC Power Transmission

The subcommittee chair requested. that members read this draft before the next meeting and be
prepared to comment on it

8.6.4 PC57.19.03 General Requirements and Test Code for Bushings for DC Application
Mr. Olof Heyman, the chair of the Working Group on Bushings for DC Applications, was given
approval to include the Subcommittee along with the Bushing Subcommittee and the Working

Group on Bushings for DC Applications in a joint ballot of the next draft of this proposed
standard.

Respectfully Submitted,
William Kennedy, Subcommittee Chair
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8.0 Reports of Technical Subcommittees(cont’d)
8.7 Instrument Transformers - J. E. Smith

March 22, 1994, Dallas, Texas

The Subcommittee meeting was open at 8:00 a.m. by Chair Jim Smith. Twelve members and nine
guests attended.

The minutes of the March 22, 1993 mecting at the Tradewinds in St. Petersburg, Florida were
approved as written.

The following announcements were made:
The Fail meeting will be held September 24 to September 28 in Milwankee, W1.
Future Meetings
March 23 - 26, 1995 Kansas City, MO.
November 5 - 9, 1995 Boston, MA.
Spring, 1996 San Francisco, CA.
8.7.1 Status Reports
C57.13 to be available in April, 1994.
Three pars have been sent to the Administrative Subcommittee for approval.
$.7.2 Old Business:

Joe Ma reported that the working group for Test Requirements For HV Instrument Transformer
is developing values for Power Factor measurements,

3.7.3 New Business:

Mr. Vadim Raff, Mr. Joe Ma and Mr. Vladimir Khalin agreed to compare the IEC Standards to
the ANSI Standard.

Two new working groups were setup.
Working Group on C57.13 Revision with the following members:
Tom Nelson, Chair
" Chris TenHaagen
Loren Wagenaar
Viadimir Khali
Vadim Raiff
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8.0 Reports of Technical Subcommittees(cont’d)

Working Group on Instrument Transformers Used with Electronic Meters and Relays with the
following members:

Chris TenHaagen, Chair
Ross McTaggart

Vadim Raff

Jim Smith

It was agreed to hold the three working groups and the subcommittee meeting on the same day.
The Working Group on Test Requirements for High Voltage Instrument Transformers will meet
from 8:00 am to 10:45 am. The Working Group on C57.13 Revision will meet from 10:55 am to
12:10 pm. The Working Group on Instrument Transformers Used with Electronic Meters and
Relays will meet from 2:00 pm to 3:15 pm. The Instrument Transformer Subcommittee will meet
from 3:30 pm to 4:45 pm.

Meeting adjourned at 9:30 am
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8.0 Reports of Technical Subcommittees(cont’d)
8.8 Insulating Fluids - F. J. Gryszkiewicz

The Insulating Fluids Subcommittee met in Dallas, Texas on Monday, March 21 and Tuesday, March
22, 1994 with 22 members and 28 guests in attendance. Of the 28 guests in attendance, 10 requested
membership on the Subcommittee.

The Minutes of the meeting held in St. Petersburg, Florida (November 1 and 2, 1993) were approved
as submitted.

8.8.1 Current Subcommittee Projects:

8.8.1.1 C57.130 - Trial Use Guide for the Use of Dissolved Gas Analysis During Factory
Thermal Tests for the Evaluation of Oil Immersed Transformers and Reactors

Draft 7 was reviewed by the Working Group on Monday, March 21. Previously, difficulties were
encountered when limits for the individual combustible gases were discussed. As a result, Draft 7
incorporated a gas generation rate procedure currently used by the Canadian Electric Association
(CEA) which was derived from IEC Standard 1181 dated 1993.

Draft 8 will be prepared and balloted by the Subcommittee prior to the next meeting in Milwaukee.

8.3.1.2 P1258 - Guide for the Intemretatmn of Gases Generated in Silicone-Immersed
Transformers

Draft 4 was reviewed by the Working Group on Tuesday, March 22. Numerous changes were
recommended. Draft 5 will be prepared and balloted by the Subcommittee prior to the next meeting in
Milwaukee.

-Although the Working Group has DGA data for silicone-immersed transformers, it was pointed out
that very little (or none) exists for units which have failed. In view of this, the Working Group is
considering to change the status of this as a Guide to a publication entitled Emergmg Practices and
Technology (a new entity just conceived by IEEE Headquarters).

8.3.2 Other Business

At our last meeting in St. Petersburg, the Subcommittee requested that the Chair contact the National
Institute of Standards and Technology (NIST) and ASTM Committee D 27 for assistance with
developing a gas-in-oil standard and improved extraction procedures for both mineral oil and silicone
fluid. To date, we have not received replies to our letters, The Chair will present a status report at our
next meeting in Milwaukee.

At the last meeting in St. Petersburg, the Subcommittee voted to reaffirm the following Guides:

A C57.111- GmdeforAccepmnceofSJhconeInsxﬂanngHmdandxtsManm:ancem
Transformers

B. C57.121- GmdefoerceptameandMamtenanceofLess Flammable Hydrocarbon Fluid in
Transformers
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8.0 Reports of Technical Subcormmittees(cont’d)

These Guides were also balloted at the Main Committee level. The results were not available until after
our meeting and are as follows:

A. C57.111 - Silicone Guide

143 Eligible

115 Affirmative

0 Negative

6 Abstentions for 84% Response

B. (57.121 - Hydrocarbon Guide

143 Eligible

108 Affirmative

2 Negative

8 Abstentions for 82% Response

The negatives will be resoived and minor editorial changes made. We will then request approval by the
Standards Board.

8.8.2.1 Water-in-Oil and Water-in-Paper Insulation

The Subcommittee currently has a Task Force looking into water-in-oil and water-in-paper insulation.
This Task Force, which is Chaired by Frank Heinrichs, met on Tuesday moming, March 22.

At the meeting, Harold Moore presented a discussion on the dynamics of water-in-oil and water-in-
paper and the effect of temperature on each. There was also a considerable amount of floor discussion.
The Task Force will prepare a bibliography of papers dealing with these subjects prior to the next
meeting in Milwaukee, This material will be reviewed a course of action will be adopted by the
Subcommittee.

Frank J. Gryszkiewicz, Chair
Gene Kallaur, Secretary
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8.0 Reports of Technical Subcommittees(cont’d)

8.9 Insulation Life - L. W. Pierce

The Insulation Life Subcommittee met on Tuesday March 22,1994 at the Grand Kempinski Hotel,
Dallas, Texas with 31 members and 32 guests in attendance. The minutes of the November 2, 1993
meeting in St. Petersburg Beach, Fiorida were approved as written. Michael Franchek was added as a
subcommittee member.

The reports from the 4 Working Groups and 4 Task Force were then given.

8.9.1 Working Group on Guides for Loading, L. W. Pierce, Chair

The Chair of the Working Group on Guides for Loading, reported that they met on Monday March 21
with 33 Members and 29 Guests in attendance. The minutes of the Nov. 1, 1993 meeunngt

Petersburg Beach, Florida were approved.

Balloting of the Transformers Committee of Draft 11.2 of the Loading Guide was completed by the
IEEE Standards Board. Ballot results were as follows:

Mailed 164 with 144 eligible to vote

Retumed 129 (89%, met required 75 % return)
abstained 7

Affirmative 118 (96 % of those voting)

Negative 4

Negative ballots were reviewed as follows:

1. Frank Heinrichs. Thereasonpenaimdtooneparag.raph.Frmkproposed a new paragraph to
replace the one in the Loading Guide. This was adopted by the Working Group. -

2. Two negative ballots were received from Fred Elliott and Loren Wagenaar and pertained to the
set of symbols used in the Guide. In 1988 a task Force agreed on a set of thermal symbols to be
used in transformer loading gunides and associated guides. This system of symbois is being used
for the Bushing Application and Loading Guide and the two negative voters believed that the
system should be used in the Transformer Loading Guide also. Briefly the 1988 symbols were.

time t

temperature, °C 0

temperature rise AB

with a set of subscripts.

In developing an alternate system of loading equations described in Annex G of the draft
loading guide the Chair needed more symbols than used in the 1988 list and also used symbols

in common use in heat transfer literature. The symbois in the other sections were also changed
to conform to this system.
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8.0 Reports of Technical Subcommittees(cont’d)
The system of symbois used in Draft 11.2 was:

time t

temperature, °C T
temperature rise over ambient @
temperature difference AT

The IEEE standards manual requires that the symbols conform to IEEE Std. 280-1985 (Reaffirmed
1991) "IEEE Standard Letter Symbols for Quantities Used in Electrical Science and Electrical
Engineering". This document requires a consistent set of symbols within a document.

Symbols use required of this standard are;

time t
absolute temperature, K - T.@
Celsius temperature, °C t..0

‘When two symbols are separated by three dots the second is a reserve symbol and is to be used
only when there is specific need to avoid conflict. Many of our transformer committee documents
have time as a quantity and t is used. Thus t cannot be used for Celsius Temperature. For Celsius
temperature IEEE 280 gives two choices t and 0. IEEE 280 aiso states that when conflicts occur
because different quantities are ass:gned 1dentlca1 symbols in the symbols lists than one method of
resolving the conflict is by use ASe s as variants for lower case letters and vice versa,
but only if no ambiguity results Thus T (uppewase) could be selected for temperature Celsius
which was used in C57.12.00-1993 and C57.12.90-1993. Then the symbol 8 may be used for
temperature rise over ambient and this is the second choice from the symbol table for temperature
in Celsius. For temperature differences within the transformer (i.e. bushing hot spot rise:over top
oil) then AT is used with appropriate subscripts. e

Another choice for Celsius temperature per IEEE 280 is 6. It should be noted that there are
differences between the lower case 6 and the upper case . The Chair was willing to change the
symbols in the loading guide to conform to those used in other loading documents but this might
generate negative ballots by others because T for temperature is used in the 1993 General
Requirements and 1993 Test Code. The choices are,

Choicel =~ Choice?2

temperature, °C T 0
temperature rise over ambient 8 A0
temperature difference AT AD

Since several other documents are involved this was reviewed at the Administrative Subcommittee
that night, Choice 2 was selected because it more closely conforms to IEC practice.

The last negative ballot was from Bob Grubb. Many of the cbmments were editorial and the

negative ballot will be resolved by adopting the changes. One issue involved terminology in the
paragraph and equation for calculating duct oil rise for non-directed forced oil units in Annex G,
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8.0 Reports of Technical Subcommittees(cont’d)

Alternate Temperature Calculations. Proposed wording changes were proposed by the Chair and
adopted by the Working Group and were acceptable to Bob Grubb.

The voting members of the Transformers Committee will receive notification of the changes to resolve
the negative ballots with a form they can submit if they wish to change their affirmative ballot due to
these changes. If acceptable the revised draft will be submitted to the IEEE Standards Board.

A letter from L. B. Wagenaar on Loading of Draw Lead Bushings was mailed to the membership. This
issue will not be included in the present Loading Guide but will be investigated further in the Bushing
and/or Insulation Life Subcommittee Working Groups or Task Forces.

A one time Task Force was created at the last meeting to investigate top oil temperature rise limits.
The report follows:

8.9.1.1 Task Force on Top Oil Rise - Tom Traub

The Task Force on Top Oil Rise met at 3:00 P. M. on Sunday, March 20, 1994 with 9 members and
11 guests in attendance. The Chair explained that the Task Force was formed to investigate the reasons
for IEC having a top oil temperature limit of 115 °C for power and distribution transformers while the
IEEE limit is 110 °C for power transformers and 120 °C for distribution transformers, and to attempt
to reconcile the differences.

A review was made of the potential consequences of increasing the 110 °C limit to something higher;
either 115 °C or 120 °C. To determine these consequences, potential problems with ancillary
equipment, such as bushings, current transformers, load tap changers and the oil itself would have to be

It was pointed out that the Guide for Loading Mineral Oil Immersed Transformers (C57.91) and the
Guide for Application of Power Apparatus Bushings (C57.12.100) are moving through the balloting
process at the Transformer Committee level, and that a change in the recommended top oil

temperature limit at this time would likely generate negative ballots.

After further discussion, it was agreed that the Task Force Chair would do the following:

- Contact IEC to determine the basis for the 115 °C top oil limit.

- Inform by letter the Chairs of the Subcommittees on Bushings, Instrument Transformers, and
Insulating Fluids that an increase in the recommended top oil temperature limit is being
considered, and to request their comments.

. The Task Force meeting adjourned at 3:45.
8.9.2 Working Group on Thermal Tests - R. L. Grubb, Chair, D, L Fallon Secretary
The second report was given by Bob Grubb, Chair of the Working Group on Thermal Tests. They met

at 1:20 PM on March 21, 1994 with 20 members, 3 member representatives, and 7 guests in
attendance, Frank David of Schneider Canada requested membership and was welcomed to the
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8.0 Reports of Technical Subcommittees(cont’d)

Working Group. After the normal introductions, the minutes of the previous meetmg in St. Petersburg
Beach were approved as mailed,

The first order of business was a status report and discussion of Project P838/ANSI PC57.119,
"Recommended Procedures for Performing Temperature Rise Tests on Oil Immersed Power
Transformers at Loads Beyond Nameplate Rating”. Chair Bob Grubb indicated that the large number
of editorial comments and difficulty in finding available time had prevented completion of Draft 13
prior to this meeting, He also noted that in the interim his company, Magnetek, had performed several
temperature rise tests using the recommended procedure of this document. Together with Potomac
Electric, a joint paper reviewing the results of some of these tests has been approved by the IEEE for
the Summer Power Meeting. Among the conclusions discussed in the paper, related to these particular
testes were:

a)  The time required to perform the test did not seem unreasonable (about 28 hours).

b) Dissolved gas analysis (which had been included because of comments on an earlier draft),
did not provide any indication of difficulty during the overload tests.

c) Whether cooling fans were running or not during resistance measurement had little impact
on the average winding rise calculation.

d) The tests showed that the calculated temperature rises using experimenta]ly determined
values of "n" and "m” were reasonably accurate, and temperature rises calculated with
standard values of "n" and "m" to be conservative.

The Chair will continue efforts to incorporate the changes necessary from comments to the ballot of
Draft 12, and will work towards sending out a ballot of Draft 13 (listing only the changes from Draft
12, which had a successful ballot) within the next two months. The ballot will be attheTransformer
Committee level.

8.9.2.1 Project PC57.12.00L, Definition of Thermal Duplicate - Chair Barry Beaster.

The meeting of the Task Force on Definition of Thermal Duplicate opened at 10:55 AM on March 21,
1994. The meeting was attended by 7 members and 20 guests. Requests for membership were
received from George Henry of Central Moloney and Felipe Weffer of Commonwealth Edison. The
Task Force met again using available time during the Thermal Tests Working Group time slot. On the
most recent ballot mailed to eight members six were returned with four negative, one approved with
comment and one approved. The negative ballots were discussed and suggestions on possible
modifications for the next draft. A summary of the discussions is as follows:

1) Intable 16 of C57.12.00 changes should be made to inciude only those selections where a
thermal tests is to be made, not to specify when calculations can be permitted.

2)  Specific points are to be identified where calculated versus test data can be used, and under
what circumstances.
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8.0 Reports of Technical Subcommittees(cont’d)

3)

4)

5)

8)

9)

10)

The first use of the term "coils" should be eliminated and substituted with the term
"windings”. This implies the entire winding system is included in the description of a
winding.

Equations 8.7.1 and 8.7.2 were discussed to determine whether the external cooling
dissipation rate and measured thermal losses effectively canceled out, leaving a unity
muitiplier. Proposed alternatives by Linden Pierce will be examined with numerical
examples and presented to the Task Force Membership in the next ballot.

Discussion was held on the significance of the exponents "n” and "m" in equations 8.7.1
and 8.7.2. A sensitivity analysis on the impact of these exponents will be undertaken to
judge theirimportance to accuracy. '

Discussion started on the thermal characteristics identified in Table 8 of Draft 2. The first
several basic characteristics were accepted without comment, but considerable discussion
was forthcoming on the "pumps/Fans (Size/Rating)" characteristic. The concerns were
focused on whether the net effect of pumps and fans should be used or whether the specific
effects of individual factors such as oil flow rates and air flow rates need to be included.

A question was raised whether the MVA categories of the table referred to base rating or
maximum nameplate rating. After discussion, the consensus was that it should apply to the
OA or base rating (in the case of single rated FOA transformers, it was noted that the
rating is both the base and maximum rating).

In line 10, the term "winding" will be added. The thermal characteristic will now "HV, LV,
and TV winding Insulation Level (BIL)". Tolerance will be Plus or minus one BIL level,

Considerable discussion then proceeded on the issue of whether thermal test loss tolerances
should be for calculated or tested losses. The text clearly points out that measured, or
tested, losses are to be used. The concern expressed was that this would create difficulty in
determining during the proposal stage whether costs for thermal tests should be included.
That difficulty was understood, but it was pointed out that users would most likely require
a test if the tested losses were out of tolerance, regardless of whether the calculated losses
were in tolerance or not. The consensus of the group was to leave the tolerance in terms of
tested losses, but to increase the tolerance for 100 MVA and up to plus or minus 15 % asa
form of compromise.

There was a question raised regarding the intent of the Task Force work, as it appeared to
one attendee that the Table 8 tolerances were so restrictive as to require thermal tests on
anything except exact duplicate designs. It was pointed out that the intent rather was to
uniformly define the means of determining whether calculations can be made from a
transformer with similar thermal characteristics, rather than rely on individual methods
determined by each manufacturer. The effectiveness of this effort will be measured as it
moves through the balloting process.

Draft 3 of the Definition of Thermal Duplicate will be prepared and submitted to the Task Force for

ballot.
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8.0 Reports of Technical Subcommittees(cont’d)
8.9.2.2 New Business

Linden Pierce brought up one item of new business related to the need for editorial revision of Section
11 of the Test Code C57.12.90. Revision of the test code should be ready for publication in 1998, and
it was therefore suggested that serious effort should begin within the next year. The following
individuals responded to a request for volunteers for a Task Force on revision of Section 11 of
C57.12,90: _

George Henry (Chair)
Javier Arteaga
Paulette Payne

Jin Sim

Subhash Tuli.

The Working Group meeting adjourned at 2:35 PM.
8.9.3 Task Force on Hottest Spot Temperature Rise Determinations - Don Platts, Chair

Due to the schedule, this Task Force met after the Thermal Test Working Group. The Task Force held
its first meeting on Monday, March 21, 1994 with 13 members and 18 guests, 10 of whom requested
membership.

The Chair began by reviewing the objective. In C57.12.00, there is a requirement that the limit for the
hottest spot temperature rise is 80 °C for rated load. There is no explanation, however, of how it is to
be determined. The Task Force function is to establish a recommendation, with justification, for
establishing a preferred method, or methods, and to forward it to the Working Group for Thermal
Tests. s

The Chair asked the manufacturers how they presently comply with the requirement, and how they
démonstrate it when asked. One response was that for large power units fiber optic sensors are used in
a sample transformer and the test results are used to verify, or fine tune, the calculated values. Another
stated that small units are usually verified by building a transformer equipped with sensors and
thermocouples, and then performing type tests to develop or refine the calculation method. The tested
transformer is then disposed of, making this an expensive procedure not suitable for production testing.

A member asked for clarification of the scope of the Task Force work. Speciﬁca]ly; would it include
leads? During brief discussion, it was agreed that we must establish the hottest spot in contact with
insulation on a current carrying component.

The Chair read a letter from Bill McNutt, who could not attend the meeting. He had reviewed the four
methods of determining the hottest spot that were listed in the proposed procedure for temperature rise
tests under overload conditions. His conclusions were that direct measurement, and then calculation
using the manufacturer’s thermal models, are the preferred methods. He included a CIGRE working
group paper which showed that the muttiplier used in the TEC method is a variable dependent on the
-winding design.

Ed Norton presented test results for two transformers built recently using fiber optic sensors to monitor
temperatures. This led to discussion of loading practices, and of the hottest spot location and
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8.0 Reports of Technical Subcommittees(cont’d)

temperature. 'Ihedatashowedthat,foroneumt,thehottestspotwasmalead and that the simplest
calculation methods for determining hottest spot rise as a multiplied factor of the average winding
temperature rise is not highly accurate. Open discussion followed.

To conclude the meeting, the Chair asked for volunteers to document the major topics discussed.

Ed Norton will prepare a proposal for using direct measurement of the hottest spot in large power
transformers, where the costs and benefits of the system are practical as the solution to meeting the
requirements,

Bob Grubb will document the idea that by performing type tests on small power units and calculating
temperatures for lower loss thermal duplicates, the requirement of being less than 80 °C rise can be met
and demonstrated. This method will not necessarily provide an accurate hot spot temperature.
Discussion of that concept led to the conclusion that some users who want to do dynamic loading wiil
want highly accurate hot spot temperature data. Others will want reasonably accurate data for
calculating loading capabilities, and a third group will be satisfied with the assurance that the hottest
spot meets the requirement of the 80 °C limit, That discussion will be continued.

Harold Moore will expand upon the comments provided by Bill McNutt to document the minimum
requirements for a manufacturer's thermal models used to demonstrate compliance with the limits when
calculating the hottest spot temperature rise.

8.9.4 Working Group on Thermal Evaluation of Liqnid Immersed Power & Distribution
Transformers - Chuck McMil_lan, Acting Chair,

TheworldnggroupmetonMdnday,Marcth, 1994 with 5 members and 6 guests. The Chair of the
Working Group, Larry Lowdermilk was unable to attend and Chuck McMillan served as Acting Chair.

The Working Group discussed results of the balloting of Draft 3 of the revised ANSI/IEEE Test
Procedure for Thermal Evaluation of Liquid Immersed Distribution and power Transformers Project
PC57.12.100.

The balloting participants were Insulation Life Subcommittee and the Thermal Evaluation Working
Group. Two negative ballots and 2 conditionally affirmative with acceptance of comments were
received.

The first negative ballot was from Jerry Corkran who noted that Section 11 titled "Test Results Clauses
(2) and (3) stated that no failures of life tests should occur at less than five times the life expectancy
indicated by the assumed relationship for distribution transformers, and two times for tests performed
on power transformer models. For instance if you performed tests to qualify a new insulation to be
used in the present 65 °C insulation system where the assumed minimum life expectancy is 180,000 -
hours (20 years) at rated 110 °C hottest spot temperatures you need only to have no failures on the test
pieces at less that 5 timasthelifempectancyaswmed extrapolating along the slope of the Arhenius
Curve anchored at the 180,000 hours at 110 °C if it is a distribution transformer tested but only 2
times if you are testing a power transformer mode.

Jerry felt that the distribution transformer margin was excessive and should like the power transformer
need only demonstrate the 2 to 1 ratio. However, the reason the lower 2 to 1 ratio was assigned for
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8.0 Reports of Technical Subcommittees(cont’d)

power transformers was that the EPRI sponsored thermal evaluation tests of power transformer
models only demonstrated a 2 to 1 ratio over the 180,000 hours because those tests in the early 1980's
were based on meeting a 5 to 1 ratio to the existing life expectancy curve specified in ANSI/IEEE
C57.92 Power Transformer Loading Guide.

The new C57.91 Loading Guide for Transformers (Distribution and Power) recommends the single
minimum Jife expectancy of 180,000 hours at 110 °C for both distribution and power transformers.
Therefore it was felt we should not require a margin for distribution transformers or power
transformers that have not been demonstrated by test expenence,

Jerry accepted this reasoning and changed his ballot to affirmative.

The other negative ballot arose from confusion over the “c” subscript on the Symbol for Celsius
temperature of the hottest spot temperature in the Arhenius equation for the life expectancy. The
subscript was eliminated to avoid confission.

The conditionally affirmative ballots were resolved by accepting the wording suggested by the voters.
The revised draft will next be balloted in the Transformer Committee.

8.9.5 Working Group on High Temperature Insulation for Liquid-Inmersed Power
Transformers Michael A. Franchek, Chair, David J. Woodcock, Acting Secretary.

The Working Group met at 9:30 AM on March 21, 1994 with 24 members and 28 guests present.
Two guests requested membership, which increases the Working Group to 44 members. -

The new Chair thanked the previous Chair Heinz Fischer for his work in the Working group and the
IEEE Transformers Committee. Heinz has retired, but will be at the Fall meeting in Milwédtkee.

After introductions, the minutes of the Nov. 1, 1993 meeting in St. Petersburg Beach, Florida were
approved.

The Chair reported that the Working Group paper "Background Information on High Temperature
Insulation for Liquid-Immersed Power Transformers" was presented at the 1994 IEEE Winter Power
Meeting. Copies were distributed to the membership.

The Chair then reviewed Linden Pierce's discussion of the Background paper, as well as the Working
Group's closure responding to his discussion. Each discussion point was read and discussed. As a result
of this Working Group discussion, modifications will be made to the closure and then the closure will
be voted on by the Working Group.

At the end of the closure comments dealing with item 1 of Linden's discussion, a sentence will be added
which addresses the fact that the purpose of the background paper was to provide public information
available at the time of the paper. A second sentence will point out that additional testing addressing
aging of a hybrid system is underway, and that data will be given to the committee upon completion.
The background paper includes information on this aging experiment in section D4.
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8.0 Reports of Technical Subcommittees{cont’d)

The Chair agreed with Linden that the Table V is somewhat confusing, and that the table and the
closure comments regarding it will be clarified.

The Chair thanked Linden Pierce for his work and comments on the Background Paper.

Voting on the closure was postponed until the modifications are completed.

The Chair reported that a second draft of "IEEE Guide for the Application of High Temperature
Insulation Materials in Liquid-Immersed Power Transformers” was prepared and has been balloted by
Working Group. Results were as follows:

Mailed 40
Returned 38
Approved : 27
Approved with Comments 6
Not Approved 5

Three of these negative ballots were resolved. The Chair then reviewed the negative ballots, and the
resolution of them, as follows: '

1.

Data in the guide should use aging of high temperature materials in oil, not air. This has been
resolved, by incorporating data from the ESEERCO report, with their permission.

The guide needs a discussion on how to select the temperature limits for a new system and
how to qualify new systems of high temperature materials. It was agreed to provide a draft of
these items as a part of Draft 3. A Task Force will use C57.100 as a reference, and list within
this guide the areas where testing will be different than this reference document.

The guide is not specific to aging of aramid materials in the discussion of off gassing. It was
agreed to provide a draft proposal of a method for testing of high temperature materials, using
C57.104 as a reference. This document will list the areas where the testing would be different
than the reference document.

Wire enamel tests as presented in this guide based on the work in C57.100 appear to be in
conflict with tests specified in NEMA MW-1000 and ASTM D2307. Discussion in the meeting
suggested that the requirements listed in our guide (and C57.100) are appropriate, and will
remain in the document.

Ratings of a transformer must be based on the temperature rises, not the maximum absolute
temperatures. This negative will be resolved, and  incorporated into Draft 3.

A comment regarding the use of the term "transformerboard” was discussed. Changes were
made as a part of Draft 2, Revision 1, and these have resolved the negative.

The Working Group then discussed Draft 2, Revision 1, and the Chair solicited additional comments to
be forwarded to him for inclusion in Draft 3. Draft 3 will be produced and balloted prior to the
Milwaukee meeting.
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8.0 Reports of Technical Subcommitices(cont’d)

Tt was the feeling of the Working Group, that it is important to get the Trial Use Guide completed and
in use as soon as possible. There is a need for this document to be finalized, in order to gather
information needed to help develop a future standard.

The meeting adjourned at 10:45 AM.

8.9.6 Task Force on Combined Effects of Thermal and Dielectric Stresses on Insulation Life -
Mike Mitelman, Chair.

This Task Force did not meet. It will meet next on September 1994 in Milwaukee,

The Insulation Life Subcommittee meeting was then adjourned.
Respectfully Submitted by:

Linden W. Pierce

Insulation Life Subcommittee Chair
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8.0 Reports of Technical Subcommittees(cont’d)
8.10 Performance Char:_lcteristics - B. K. Patel

Dallas, Texas

8.10.1 Introduction/Attendance

The Performance Characteristics Subcommittee (PCS) met at 9:30 a.m. on Tuesday March 22,
1994 with 49 members and 34 guests present. The members included three new members who
signed up at the meeting.

8.10.2 Approval of Meeting Minutes

The minutes of the November 2, 1993 PCS Meeting were approved as written.

8.10.3 Chair's Remarks

8.10.3.1 Administrative Subcommittee Notes

The following items of the discussion at the March 21, 1994 Administrative Subcommittee
meeting were shared:

1.

The next Transformers Committee meeting will be held in Milwaukee, W1 at the Pfister
Hotel on September 25 - 28, 1994. Shirish (Sam) Mehta will host the meeting.

PAR ceases when the Standard Board approves the final draft. Only one PAR is allowed
per standard,

PAR scope statement must match the scope of the final document.

Harmonization with IEC documents is an IEEE's long term objective and not a mandate.
Working Group (WG) chairmen need to keep this objective in mind in the formulation of
new or revised document. Please use your judgment in its application.

IEEE staff will review the drafts balloted in the main committee for editorial/format
conformance to the IEEE style manual. The review is intended to reduce delays during the
Standards Board approval process. WG chairmen can request earlier review(s) prior to the
balloting in the main committee if so desired.

West Coast Committee is planning to set up a new WG to prepare a guide on phase
regulating transformers. The West Coast Utilities have several such transformers in
operation and the guide is expected to provide needed guidance on application,
specification, operation and maintenance of phase regulating transformers. Fewer
manufactures for these transformers and limited available expertise were cited the main
reasons for preparation of the guide.

The members were reminded of their obligations to attend meetings regularly and to
participate actively.
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8.10.3.2 Membership

D. E. Ayers (Smit), John Bosiger (ABB), R. L. Grunert {(ERMG), and Subhash Tuli (Maynetek}
were added to the roster, Membership now stands at 85.

8.10.4 Agenda Changes - None
8.10.5 Working Group Reports
$.10.5.1 Revision of C57.110 - R. P. (Rick) Marek

The meeting was held on Monday, March 21, 1994, at 2:50 p.m. in Dallas, TX with 20 members
and 15 guests present.

The first order of business was the approval of the St. Petersburg, FL minutes. They were
approved without comment.

The chair welcomed two new members, Jin Sim of Hevi-Duty Electric and Roger Hayes of
Ferranti Packard.

The chair then asked the Task Force members to give a summary of the meetings that were held
the previous day. Larry Kirchner gave the summary for the New Transformer Specification Task
Force. This summary discussed whether C57.110 or C57.18.10 should have the calculations for
harmonic losses. The decision was made that both groups will address this issue, so as not to
delay any approval process. The work will be coordinated and at a later time, it will be determined
where the harmonic calculations should reside. The second issue addressed, concerned the
wording on the use of electrostatic shields. Currently the first draft implies that electrostatic
shields should be used on all transformers designed for harmonic loading. It was suggested that
the wording be changed so that all units would not require electrostatic shields.

Nigel McQuin gave a summary for the Test Procedure Task Force. There was a discussion
 whether average winding temperature rise by resistance is sufficient. Adding additional
thermocouples was suggested. Also a discussion of core temperature rise and the option of adding
some performance criteria was discussed. Electrical loading conditions were reviewed, and
currently one testing method is suggested. It was stated that this would limit some manufacturers
and may be a problem. Nigel requested that any other members who have alternative tests submit
these methods for review. This will be discussed further in future task force meetings.

The third Task Force summary on Derating of Existing Transformers was given by Chuck
Johnson. A request for manufacture's certified test reports for existing transformers was
presented. This information would be used as examples of derating existing transformers. This
Information will be collected by Mike Butkiewicz of American Power Technologies Inc. James
Deffenbaugh submitted written comments to help clarify this section. His comments concerned
simplifying the format to make the section easier to use. These comments will be reviewed and
discussed by the Task Force. Don Kline suggested a model that would improve the estimates for
eddy loss distribution for various types and sizes of transformers. The percent of eddy loss would
be compared as a function of total stray losses. The data is to be taken from "normal” 60 Hz
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transformers. A survey would be required to properly develop this model. Manufactures were
requested to submit the following items for manufactured transformers:

1) Type of transformer ( dry or liquid)
2) KVA

3) 1 phase or 3 phase

4) L.V. rating & H. V. rating

5) Total reported impedance losses

6) 2R loss from test report
7) Stray Loss
8) Percent of coil eddy loss as a function of total stray loss, on the highest eddy loss winding.

The form will be created by Don Kline and the results from the manufacturers should be
submitted to Mike Butkiewicz for analysis. It was also noted that examples of "real life" current
harmonic profiles as well as the classical profiles should be included in this section for derating
existing transformers.

A list of comments was submitted to the chair by Linden Pierce. These comments were. distributed
for review,

The meeting was then adjourned at 4:10 p.m.
8.10.5.2 Loss Tolerance and Measurement - W, R.(Bill) Henning

The WG on Loss Tolerances and Measurement met on Monday, March 21, 1994 at 9:30 am.
with 19 members and 16 guests attending. After introductions and approval of the minutes, there
were two task force reports. The first report was given by Ramsis Girgis, who chairs the Task
Force on Loss Measurement Guide for Transformers. This guide, which provides-background
material that supports Sections 8 and 9 of C57.12.90, covers the measurement of transiormer no-
load and load losses. It is ready for a working group ballot. The second task force, chaired by
Eddy So, covers the instrumentation aspect of power frequency power measurement at low
power factor. This document is actually sponsored by the Power System Instrumentation and
Measurement Committee, and will be balloted within that group and not the Transformers
Committee. Eddy's task force meets four times a year, twice at Transformers Committee meetings
and twice at PES general meetings. One year from now, Eddy expects to have a complete guide.

The rest of the meeting was devoted to the subject of the National Energy Policy Act of 1992 and
its effect on testing requirements for distribution transformers, including utility distribution
transformers, and ultimately as our discussion indicated it might affect power transformers
eventually. Our guest speaker was Oskars Petersons of NIST, who is preparing an assessment of
technology, industry practices, and voluntary consensus standards that influence the testing of
distribution transformers for their efficiency, the reporting of test results, and specifying
transformer efficiencies. His purpose is to provide background material to the Department of
Energy (DOE). Oskars is collecting the following information:
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1. Major issues, post and present, in preparation of standards.

2. Ambiguities in standards.

3. Agreement among parties on test results.

4, Types of test equipment and organizational test practices.
5. Difficulties encountered in testing.

6. "Round Robins" or equivalent.

His project plan timing is for a draft report between August and September. Oskars is in an
information - gathering mode, and you can contact him at the Electrical Measurements Section at
NIST in Gaithersburg, Maryland. The meeting adjourned at 10:45 a.m.

8.10.5.3 Semi-Conductor Rectifier Transformers - S. P. (Sheldon) Kennedy

The Working Group met on Monday, March 21, 1994 at 8:00 a.m. and 9:30 a.m. There were 15
members and 8 guests present.

Minutes on the November 1, 1993 meeting in St. Petersburg Beach, Florida were approved.

Don Kline performed some analysis of the use of fundamental kVA versus RMS kVA. A response
from Inevar Hareland, convener of IEC TC 14/WG 21, on several items was mailed to the
working group members. Don's analysis was with regard to transformer kVA rating. ANSI/IEEE
has traditionally used the RMS current to define the kVA. This has been true since about 1932.
IEC has made a change on this rating. IEC uses the fundamental current to establish the
transformer kVA. The RMS current is approximately 2.5% higher than the fundamentat current.
A change of this nature would affect all the tables in this standard as well as C34.2. Any retrofit
transformers would be affected as well as new units.

Don used the SPICE program to define RMS and average voltage and currents. Don explained
that the old method used the RMS equivalent of a square wave without correction for overlap.
Don's square wave analysis verifies that the regulation of a rectifier is 0.955 instead of 1.0. Don's
Fourier analysis shows that the actual power transformed is only the fundamental power, not the
. RMS power. Next Don analyzed a 6-pulse rectifier. The RMS current is reduced to 0.973 PU
instead of 1.0. The instantaneous volts times the instantaneous amps is equal to 0.916 pu. The
Fourier analysis shows a very slight reduction in fundamental, also. It is 0.950 pu instead of 0.955

pu.

Users measure RMS current for loading. Technically, we now see the theoretical power to be
based on the fundamental current. Users kilowatthour meters will record the fundamental current.
Users kilowatthour meters will record the fundamental power while his ammeters will show the
RMS currents. If fundamental kVA is specified, the fundamental current must be given at full
load. The valves of the harmonics must be specified in order to calculate the RMS currents and
power.
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IEC appears to be technically correct, however the impact of these changes requires further study.
Don Kline will chair a task force to investigate loss calculations, regulation calculations, harmonic
enhancement exponents for structural stray losses and Bus Bar Eddy Losses. The task force will
report to the working group chair at least two months prior to the next meeting. These
investigations will be submitted to the working group for re-balloting before the next meeting.

It is recommended that we activate coordination with IAS C34.2. If C34.2 is not brought up to
date and activated, the IEC standards will be used. This issue was to be brought up at the
administrative meeting, Monday night.

Chair, Sheldon Kennedy, proposed a possible compromise solution. The transformer specification
and nameplate could be changed to show both fundamental kVA and RMS kVA. The link to past
and present practice as well as ammeter readings would be maintained. The proposed IEC method
would also be accommodated. It would also supply a transition rating period if one method or the
other were found to be more favorable. This will be included in the new ballot as well.

It was also noted that the IEC information proposed using zero sequence test to measure
structural stray losses. This will also be studied.

Don Kline also pointed out that his phase angle calculation gave the power factor angle. In figure
9, if the 164° shown is subtracted from 180° we are given a power factor angle of 16° as seen by
the kilowatthour meter.

Discussion of the last ballot issue did not involve the IEC document. It had been-proposed to
remove the table of secondary BIL levels. The BIL should be coordinated with the system.
Converters don't necessarily have BIL ratings. Specifying this in a transformer standard imposes a
rating on the system. Hi Pot requirements and BIL levels are not coordinated-for rectifier
windings. The BIL should be for the terminals only, not the windings themselves. discussion of
BIL ratings may be included in the forward. The specifying engineer should establish any required
BIL coordination.

In the C57.110 task force meetings a discussion requested direction on whether C57.110 or
C57.18.10 should be the home document for both harmonic loss calculations and temperature rise
tests. Since neither document is yet approved, it was decide that one document could not refer to
the other for this information, Both documents should include the same information, with close
coordination, of course. Later on, duplication of effort could be eliminated.

With this decided, the discussion turned to temperature rise test methods. Joe Foldi's proposed
alternate method was discussed.

Joe proposed that for larger oil filled transformers the oil rise could be determined by circulating
current in the windings sufficient to produce the losses enhanced with Harmonics. It was decided
to include this method in the next draft, as well.

If any alternate test methods prove to be sufficiently inaccurate in the future, they should be

deleted. The forward should also state that concurrence between manufacturer and user is
required in-order to utilize the alternate methods.
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The meeting adjourned at 10:45 am.

At the end of the meeting, Subhash Sarkar requested membership.
8.10.5.4 LTC Performance Requirements - T. P. (Tom) Traub

The LTC Performance Requirements Working Group met at 1:20 p.m. on Monday March 21,
1994 with 20 members and 17 guest in attendance. Introductions were made and the minutes of
the previous meeting were approved.

Since the pervious meeting, the dielectric test portion and Annex E of the proposed new LTC
standard were balloted by the Performance Characteristic Subcommittee and by the Dielectric
Tests Subcommittee. For the Performance Characteristics Subcommittee, 81 ballots were sent out
and 62 were returned. 48 were approved without comments, 11 approved with comments, 2
abstained and 1 was not approved. For the Dielectric Tests Subcommittee, 89 ballots were sent
out and 46 were returned. 33 were approved with out comment, 10 approved with comments, 1
abstained and 2 were not approved.

The main part of the meeting consisted of an attempt to resolve the negative ballots and to
address the approved ballots submitted with comments. The following decisions were made
regarding the negative ballots:

1. The proposal to include dielectric testing of a LTC while the moving contacts are
temporarily located between stationary contacts was rejected.

2. The proposal to specify the sequence of dielectric testing was accepted. The sequence to
be (1) Lighting impulse test, (2) Switching impulse test, (3) Applied voltage test and (4)
Partial discharge test.

3. The proposal to add a test voitage of 1.8 kV for one second as an alternate to testing
control wiring at 1.5 kV for one minute was rejected.

The following decisions were made regarding approved ballots received with comments:

1. Switching impulse test in the latest draft of the LTC standard were proposed to be a
required design test for LTCs located at the line end and with a nominal voltage level of
115 kV and above. This will be changed to 345 kV and above.

2. Partial discharge testing in the latest draft was proposed to be required for line end LTCs
with a nominal voltage level of 115 kV and above and installed in an autotransformer
operating at 2 system voltage of 345 kV. To be consistent with transformer standards, it
was agreed that this test would be required for all line end LTCs with a nominal voltage
level of 115 ¥V and above, and to drop the quahﬁcatlon about being installed in an
autotransformer operatlon at 345 kV and above.

3. A proposal to change the enhancement voltage level for 3600 cycles, and the extended test
level period from 30 minutes to one hour was rejected in order to be consistent with the
current IEC standard for LTCs.
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4. It was agreed to remove the requirement tin the latest draft of the LTC standard that the
initial voltage application for the partial discharge test not exceed one-third of the
extended period test level.

The members of the Performance Characteristics Subcommittee and the Dielectric Test
Subcommittee who returned approved ballots on the latest draft will be informed by letter by the
Working Group Chair of the changes agreed upon at the Working Group meeting. The
subcommittee members will be asked to respond within 30 days if the changes would cause them
to change their vote from approved to not approved. If additional negative ballots are received,
the change causing the negative ballots will be rejected. If no negative ballots are received, the
changes will be incorporated into a new draft and submitted for Transformer Committee approval.

The meeting adjourned at 2:45 p.m.
8.10.5.5 Revisions to C57.12.00 - P, E, (Peter) Krause

The working Group met at 1:20 p.m. on Monday. This was the first meeting of the new group
and was attended by 20 persons of which 6 became charter members.

The Chair discussed the responsibilities of the WG which are to coordinate Performance
Characteristics Subcommittee activities taking place in C57.12.00. The WG will be the first group
balloted prior to an issue being referred to the PCSC.

Don Platts reported that his Task Force on Clause 5.1, Cooling Class Designations is working on
adoption of the International Electrochemical Commission (IEC) designations. The TF's latest
ballot yielded several negatives-objections included expense of changing, the fact that the present
designations are acceptable and change is not necessary, concern that the change will:mean a dual
system for many years, and concern that the IEC standard is confusing as written. Don said the
TF will seek other opinions before continuing and he expects to try another ballot using the new
October, 1993 IEC standard retaining its intent but improving its language and including a
cross-reference table for the old and proposed designations.

Chuck Murray reported on his TF on nameplate requirements for PCB content. His
recommendation is to add to the nameplate language to the effect that maximum PCB content of
the dielectric fluid at time of manufacture was less than 2 ppm. There was some debate. The issue
will be balloted.

A letter from Dan Mulkey of PG&E was forwarded to the WG. It contained a request that the
month and year of manufacture be required on the nameplate. This issue will be balloted by the
WG prior, to the next meeting.

Phil Bisbee of Kuhlman Electric suggested a change to the nameplate requirement so that
nameplates of small distribution transformers would not be required to state detailed weight data
(core and coils, tank and fittings, etc.). Many distribution transformers are manufactured today
with 150 kV high voltage basic impulse levels (BIL). The nameplate standard now requires the
weight in detail even for small pole-type transformers. He recommends providing For including
small 150 kV BIL transformers in the Nameplate A class rather than Nameplate B.
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The meeting adjourned at 2:35 p.m.

8.10.5.6 Revisions to €57.12.90 - Nigel P. McQuin

This new WG met in the Crystal Ballroom VII on Monday, March 21, 1994 at 9:40 a.m, As this
was the opening meeting, the roster recorded 15 people in attendance, 6 of when registered were
interested in being members.

The Chair reported the present status of the source document, reviewing the past revisions that
were incorporated in the last publication and those still outstanding. The continued work on loss

tolerance and measurement was noted as a specific topic that was being covered by a parallel WG
effort.

A procedural change by IEEE was explained, which requires the future splitting of the present
service document into two separate standards, Part I would be retained as 12.90, but Part II
would have to be revised under a separate PAR and issued a new number. This change will
precipitate the need for the present WG to be split to conduct the work on the new two separate
documents.

Three items of possible revision work were then outlined for preliminary discussion. New test
report data is to be submitted to the WG for ballot by Mid-May, with a possible ballot of this SC
before the fall meeting. The second item on surge testing will be referred to the dielectric SC. The
third item on LVI test procedure has been the subject of a SC ballot, and a mandate is in place to
proceed with this revision.

Overall consensus from meeting was a need for general revision request for Part I of the standard
under the 12.90 joint PAR, and a request for a Part II broad revision under a separate PAR. WG
requests permission to ballot SC on one Part I revision before fall meeting. The WG recommends
that separate WG's are formed for each of the PAR tasks by this SC.

The meeting was adjourned at 10:52 a.m.
8.10.6 Project Reports
8.10.6.1 Survey of GSU Transformer Failures - H. F. Light

Task force meeting held March 23, 1994 at Grand Kempinski Hall in Dallas, Texas. Eleven
members and 5 guests were present. The introductions, previous minutes were attended to. Chair
review of survey and proposal for possible reports.

Mailing list consisted of 122 utilities and municipalities across the United States. As of March 2,
1994, replies were received from 70 of the 122 for a return of 57%. After this meeting, I plan on
sending the 52 remaining organizations one additional letter and follow up with phone calls when
possible, For the replies from the 70 organizations, there are 105 reported failures, some just the
single page failure form, some with details also included. The following for discussion purposes
only is a suggestion for possible reports:
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Task Force to Survey Failure of Generator Step-Up Transformers

Possible Reports From Information Received On Generator Step-Up Transformer Failures
That Have Failed Since 1980

Volume 1 Failures reported on a single failure report form.

Introduction  Short Introduction

Index List of utilities contacted to conduct survey of GSU transformer failures, units .
above 100 MVA that failed Since 1980, indicating utility, person contacted,
complete address, phone and FAX numbers and information returned indicating
failures - yes, no and number of failures and details available.

Content Single failure form for each failure reported in same order as index. Form indicates
if details are available.

Volume Il  Details, when available, for reports in Volume I
Introduction Short Introduction.

Index See Volume I

Contents All details that were reported, same order as index.

Between now and next meeting the chair will send a sample document to task force members of
Volume I & II. These will then be items for discussion at next task force meeting.

Chair will contact IEEE to see how a survey is handled by them.

Chair will send one last letter to those not already responding to previous inquiries.

After report is put together, the task force chair will request three meeting allocations from 1:20
p.m. to 2:35 p.m.; 2:50 p.m. to 4:05 p.m., and 4:15 p.m. to 5:30 p.m. on Monday afternoon. That
is in the future.

~ 8.10,7 Old Business - None

8.10.8 New Business

The Transformer Protection Guide Revision Working Group (37.91) of the IEEE Relaying

Committee has requested liaison coordination from the PCS. Gene Kallaur has agreed to head this
activity for the PCS and will report progress at the next meeting.
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8.10.9 Next Meecting

The next meeting will be held on Tuesday, September 27, 1994 in Milwaukee, Wisconsin.
The meeting adjourned at 10:35 a.m.

Respectfully submitted,

B. K. Patel
PCS Chair
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8.0 Reporis of Technical Subcommittees{cont’d)
8.11 Underground Transformers & Network Protectors - P. E. Orehek

Meeting Minutes - Dallas, Texas

8.11.1 Introduction/Attendance

The Underground Transformers and Network Protectors Subcommittee met at 9:30 AM. on
March 22, 1994 with 13 members and seven guests present,

8.11.2 Approval of Minutes

The minutes of the November 2, 1993 meeting in St. Petersburg were approved as written.

8.11.3 Membership

Membership has increased to 20 with the addition of the following two new members:

W. Kraght - General Electric Co., Philadelphia, Pa,
W. McCain - General Electric Co., Hickory, N. C.

Application for membership in the Transformers Committee by E. A. Bertolini of Consolidated
Edison Company of New York has been approved. Congratulations Ed.

8.11.4 Chair's Remarks

Administrative Subcommittee Notes:

A

J. C. Thompson of Duke Power Co. has resigned as Chair of the Distribution
Transformers Subcommittee and K. Hanus of Texas Utilities has been appointed the new
Chair.

C57.12.24 and C57.12.44 were approved by the IEEE Standards Board on March 16,
1994.

Two new Working Groups have been formed on Continuous Revision of C57.12.00 and
C57.12.90 in order to coordinate individual revision projects. Only one PAR can now be
submitted to revise a Standard and all requests for revision to either of these documents
will be submitted to the Chair of the respective Working Group. The persons appointed
to Chair these Working Groups are as follows: Mr. John D, Borst of ABB Power T&D
Co., Inc. for the Working Group on Continuous Revision of C57.12.00 and Mr. Steven
D. Smith of Kuhlman Electric Corp. for the Working Group on Continuous Revision of
C57.12.90. '

When new or revised Standards are approved by the IEEE Standards Board, new PARs
are subsequently required to work on future revisions. The scope of the document
should be included under reason for revisions in the PAR.



8.0 Reports of Technical Subcommittess{cont’d)

E. InDecember, 1993, notice was given that IEEE would withdraw as co-secretariat of the
C37 and C57 Committees and withdraw all delegations from these Committees effective
March 2, 1994, A task force was also appointed at this time to hopefully "salvage" the
relationship by March 2.

The IEEE Standards Board met March 17, 1994 and formally endorsed a Memorandum
of Understanding (MOU) reaffirming the IEEE and NEMA as co-secretariats of C37
and C57. The MOU was the result of the Task Force to resolve the contentious issues
regarding the administration of the Sub-committees the past several years.

The MOU still requires further detail clarification and this will be completed by
IEEE/NEMA before the September meeting of the Transformers Committee.

F. The IEEE Statement of Metric Policy adopted by the IEEE Standards Board on
November 21, 1993 is attached for information.

G. IEEE is presently reviewing the development of all IEEE Standards for the Global
Marketplace. Our mission is to write standards acceptable to the United States which
will be acceptable as international standards. For now, "acceptable as international
standards” means that we adhere to the Style Manual for format considerations.

H. The 1997 Summer Power Meeting will be held in Berlin, Germany.

I.  The next Transformer Committee Meeting scheduled for September, 1994 will be held
at the Hotel Pfister in Milwaukee, Wisconsin with a single room rate of $85 per night.

8.11.5 Working Group Reports

8.11.5.1 Three-Phase Underground-Type Transformers (C57.12.24) (J. W, Howard - Chair)
The Working Group met at 1:20 p. m. on March 21, 1994, 11 members and five guests present.
The minutes of the November 1, 1993 meeting were approved as written.

The revised Standard that was balloted last year was approved by the IEEE Standards Board on
March 17, 1994.

IEEE Staff Editors have indicated that a number of changes are required to comply with the Style
Manual format. The changes recommended were approved by the Working Group. with a few
modifications and will be incorporated into the revision,

The proposed Forward presented by the Chair was approved without comment by the Working
Group.

A presentation was made by Rochelle Stern, an IEEE Staff Editor, indicating the assistance that

could be provided to Working Groups in preparing Standards. Members commented that they
really appreciated having 2 member of the IEEE Staff present to discuss these issues.
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8.0 Reports of Technical Subcommittees(cont’d)
The meeting adjourned at 2:20 P.M.

8.11.5.2 Secondary Network Transformers - Liquid-Filled (C57.12.40) (E. A. Bertolini -
Chair)

The Working Group met at 2:50 P.M. on March 21, 1994, with 15 members and one guest
present.

The minutes of the November 1, 1993 meeting were approved as written.
The revised standard was approved by the IEEE Standards Board on December 1, 1993.

The revised Standard is presently out for ANSI public review and the comment period will close
on April 19, 1994. It is expected that this Standard will be published in June or July of this year.

All comments that were received during the IEEE ballot process, which were not included in the
revised Standard, will be considered for the next revision.

The meeting adjourned at 4:10 P.M.
8.11.5.3 Secondary Network Protectors (C57.12.44) (R. B, Robertson - Chair)

The Working Group met at 8:00 A M. on March 21, 1994, for three sessions with 15 members
and two guests present.

The minutes of the November 1, 1993 meeting were approved as written,
The newly developed Standard was approved by the IEEE Standards Board on March'17, 1994,

The editorial changes recommended by the IEEE Staff Editor were approved by the Working
Group and incorporated into the Standard.

The Working Group reviewed new generic network protector fuse curves developed be a Task
Group headed by A. L. Robinson. This data will be incorporated into the Information Annex
portion of the Standard for Network Protector Fuse Applications.

The Working Group made arrangements for a tour of the Texas Utilities Dallas network area and
this was conducted during the afternoon of March 22. The Group expressed their appreciation to
Bruce Nutt for making the necessary arrangements.

The Working Group completed review of comments remaining from the Main Committee ballot
that required editorial changes only. These changes will be given to the Staff Editor to be
included in the Standard.

The Working Group started reviewing the other comments received from the ballot for
consideration in the first reviston.

The meeting adjourned at 12:05 P.M..



8.0 Reports of Technical Subcommittees(cont’d)
8.11.5.4 Dry-Type Network Transformers (C57.12.57)(B. Nutt - Chair).

The Working Group met at 4:50 p. m. on March 21, 1994, with 10 members present.
The minutes of the November 1, 1993 meting were approved as written,
Draft #6 of the revised Standard is presently being balloted in the Subcommittee.

The Working Group discussed the format and style changes required to meet the IEEE guidelines
and made the necessary changes.

The meeting adjourned at 5:00 p. m.

8.11.5.5 Summary

Three of the four Standards the Subcommittee is responsible for have been revised or newly
developed and have been approved by the IEEE Standards Board. The last one is presently being
balloted in the Subcommittee.

The Working Group Chairmen were commended for their leadership and efforts in completing
these tasks.

8.11.6 Old Business

The Subcommittee will have a panel session at the IEEE T&D Conference and Exposition in
Chicago. The session will be on Tuesday, April 12, at 8:30 a. m. The subject matter will be related
to Maintenance, Reconditioning Practices, Design and Reliability of Network Transformers and
Protectors. -

The latest Memorandum of Understanding between IEEE and NEMA was discussed and the
members of the Subcommittee all agreed to continue on with the development of standards as
presently being done and to let the differences be resolved by the two parties invoived.

A recommendation by a Task Group in the Performance Characteristics Subcommittee has been
made to include our request into C57.12.00 to have "Maximum PCB content at time of
Manufacture" stated on the nameplate of all distribution transformers.

8.11.7 Future Meetings

The location and dates scheduled for fiture meetings are as follows:

September 24-28,1994 Milwaukee, Wisconsin
April 23-26, 1995 Kansas City, Missouri
November 5-9, 1995 Boston, Massachusetts
Spring, 1996 San Francisco, California



8.0 Reports of Technical Subcommittees(cont’d)
The meeting adjourned at 10:45 AM.

Respectfully submitted,
Paul E. Orehek, Chair
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8.0 Reports of Technical Subcommittees(cont’d)
8.12 West Coast - D. S. Brucker

8.12.1 Old Business

The West Coast Subcommittee is presently working on two guides. C57.93, Guide for Installation
of Liquid Immersed Power Transformers, is out for balloting. Jim Gillies, formerly of Bonneville
Power Administration, did an admirable job in accommodating all of the comments on the initial
ballot. When the guide is approved it will replace C57.12.11 and C57.12.12. These guides
covered transformers larger than 10MVA with ratings from 69KV to 287KV and transformers
345KV and above respectively.

The Committee is also working on a guide for fire protection of outdoor liquid immersed power
transformers, C57.128. This working group is chaired by Joe Watson and is making good
progress with the formation of the guide. We expect to have a working group meeting during the
next main committee meeting in Milwaukee. The guide should be out for balloting during 1995.

8.12.2 New Business

By far the most earth shaking - no pun intended - activities that the West Coast Committee is now
involved in is coordination with the rewrite of IEEE Guide 693 (Recommended Practices for
Seismic Design of Substations). The Substations Committee is the main sponsor of this activity. I
am the coordinator and liaison with this activity working in my capacity as chair of the West
Coast Committee.

We are in need of volunteers to work with the working group in formulating these standards. A
meeting will be held in the fall of this year probably in Las Vegas, Nevada. Those interested
should contact me concerning participation.

The Subcommittee intends to submit a PAR for either a guide, recommended practice, or perhaps
a standard covering the requirements, terminology, and test code for phase angle regulating
transformers. Anyone that wants to join this effort should contact me. We plan to start work later
this year upon approval of the PAR. We plan to hold a working group meeting in Milwaukee.
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8.0 Reports of Technical Subcommittees{cont’d)
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9.0 Reports of Liaison Representatives(cont’d)

9.1 EPRI- S. R. Lingren
Electric Powsr
Research Institute Leadership in Science and Technology

MEMORANDUM

March 17, 1994

TO: Mr. Wallace B. Binder, Jr.
Secretary, IEEE Transformers Committee
Transtission & Distribution Engrg, Dept.
Ohio Edison Co.
76 South Main Street

Akron, Ohio 44308
FROM: Stan Lindgren, Project Manageéﬂ/‘/
SUBJECT:  EFRILIAISON REPORT

The following report is for indusion in your minutes for the March 23, 1994, meeting.

1. EHYV Converter Transformer:

* Test resuits confirmed 25% or greater major insulation size reduction can be attained with
some further work.

+ Final report will be published pending patent filing.
2.  Adyanced Power Transformer:
* Reduced load loss feasibility has been demonstrated.
* Detailed analytical studies exploring individual design aspects has been completed.

* Asa part of Phase Il a 47 MVA three phase core form prototype was built and successfully
short circuit tested March, 1991 delivered to HL&P and is now in service. -

* Development of shell form insulation, winding and physical models continues. A 1425 BIL
dielectric model was tested successfully. A 25MVA single phase, 161 kV model is under
construction. Tests will include short circuit.

3.  Static Flectrification in Power Transformers:

* This is the suspected failure mechanism in over 24 core form and shell form FOA
transformers worldwide. Recent failures involve 20 year old transformers. One unit had
been recently reprocessed after oil was removed for maintenance. The “installed spare” unit
subsequently failed January 1992 with original oil that had not been touched.

* Current work is focused on the effects of temperature and moisture transients. Tests on
representative transformer cooling components have been completed. A project is in process
monitoring a large FOA transformer in the field. Data is being collected and monitored at a
remote location.
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9.0 Reports of Liaison Representatives(cont’d)

9.1 EPRI - S. R. Lingren
Mr. Wallace B. Binder, Jr. Page 2 Rev.March i6, 1994

4.  Bubble Evolution in Overlpaded Tran:

* Very rapid load changes can cause bubble formulation under some conditions and reduce 60
Hz and impulse dielectric strength. This has been demonstrated in models with
rapid/high O.L. '

* A project to better identify moisture conditions associated with bubbles and verify GE
mathematical model was completed (Interim Report EL6761) but raised questions about
nitrogen blanketed transformers.

* A final report (EL7291) covering motre complete test data is published. A computer program
covering bubble eveolution plus the ANSI Loading Guide formulas has been developed as an
EPRIGEMS, AP-102649, available as of July, 1992.

* Additional work is being initiated to experimentally study meisture dynamics associated
with rapid overloads and cooldown cycles plus detect inception of partial discharges
caused by bubble evolution.

5.  Active Transformer Noise Cancellation System:

* Only noise reduction in one direction has been pursued.

+ An initial evaluation on a substation transformer was compieted that demonstrated cver 10
decibel reduction of 120 Hz with a small trial system.

* Two systems are being linked together to handle a larger transformer and improve reduction
of higher frequencies.

+ A field demonstration in process and another is being considered.

6. High Voltage Instrument Transformers

EPRI sponsored a workshop 9/90 to provide a forum to compare and categorize failure
information, failure modes and potential mitigation measures. This was an outgrowth of
the roundtable in Washington DC 4/88. Proceedings, TR 100205, are published. A Project
was completed to study fast discomnect switching transient effects on HVCTs.
Mathematical modeling was checked experimentally through laboratory tests and
switching tests in a 500 kV substation with very high speed instrumentation. Effects of
switching resistors during disconnect switching are now being studied.

7. Power Transformer Tank Rupture - Risk Assessment and Mitigation

This project has been completed except for final report which will be published pending patent
applications. Over 20 well documented cases have been collected from which several were
selected for detailed study.

8. Geomagnetic Induced Curren I
EPRI has three projects.

+ A feasibility demonstration has been completed for detection of transformer core saturation
at twenty-five locations reporting to a central location. Useful data was collected from

SRL:sj:9862.M.BinderRev.2 /s
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9.0 Reports of Liaison Representatives(cont’d)

9.1 EPRI - S, R. Lingren

Mr. Wallace B. Binder, Jr. Page 3 Rev.March 16, 1994

9,

10.

11.

several GIC events. GIC activity in 1993 has been low, however NOAA predicts higher
activity in 1994. A dozen or so locations will continue on a routine monitoring basis.

* Two transformer neutral GIC blocking devices were installed in 1991 and preliminary fieid
trials were performed with good results in June, 1991. The systems were moved to active
iransmission line locations and have bypassed successfully during the past one and one half
years.

* A project to evaluate ;he response of protective relaying systems to GIC has been completed.
A final report is in process.

Thermal Models for Real-Time Monjtoring

This project involves all transmission components including power transformers regarding
software development and a field test involving two substations on a utility system. The field
test has been completed. A final report is in process.

Microelectronic Fault Gas Analyzer

This project is a continuation of earlier EPR] efforts to develop an on-line low cost gas analyzer
that were abandoned because of baseline drift of the sensors. The new project utilizes a different
type of sensor to monitor multiple gases. A field demonstration program is underway.

Furaldehyde in Transformer Cil

A new project has been initiated to develop a correlation between furaldehydes in oil samples
with degree of polymerization found in paper insulation samples taken from a significant
number of transformers in service, '

Ralph Samm
Jim Harlow

SRL:si:9862.M.BinderRev.2/sj
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9.0 Reports of Liaison Representatives(cont’d)
9.2 Standards Coordinating Committee No. 4 - P. A. Payne

IXEE PES TRANSFORMER COMMITTEE LIAISON REFORT
STANDARDS COORDINATING COMMITTEE NO. 4

IEEE/PES Winter Power Meeting
United Engineering Center
New York City, NY
January 31, 1994

The SCC-4 meeting was devoted to reviewing status of IEEE
Standards within the committee’s scope of responsibility: 1,
96, 97, 98, 99 and 943. If there is no usage of IEEE 96
General Principles for Rating Electrical Apparatus for Short
Term, Intermitent or Varying Duty identified, withdrawal will
be considered. IEEE 97 Recommended Procedure for Specifying
Service Conditions in Electrical Standards requires
harmonization with IEC 721 Classification of Environmental
Conditions for resclution of a negative ballot during the call
for reaffirmation.

Standards prepared by TC-63 and approved by the IEC include
IEC 962~2 Maintenance and Use Guide for Petroleum Lubricating
0ils for Steam Turbines and IEC 727-2 Evaluation of Electrical
Endurance of BElectrical Insulation Systems - Evaluation
Procedure Based on Extreme Value Digtributions.

SCC4.1 was the Technical Advisory Group to IEC Technical
Committee 63 - Insulation Systems (TC-63), which has been
disbanded. TC-98 has been formed and empowered with a broader
scope than TC-63 for standardization of electrical insulation
syatems (EIS) evaluation:

* To utilize existing test methods, wherever possible, in
developing standards for EIS testing

* To develop EIS test specifications to establish thermal
classes
* To coordinate with User TCs, the development of specific

standards for the functional testing, characterization
and identification of EIS

* To formulate principles and test methods for the
evaluation of EIS.

The $CC4.1 meeting focused on establishment of a US positicn
in preparation of a formal proposal for the TC-98 preparatory
meeting with SCC4.1 as the Technical Advisory Group. The
focal points were procedures for development of new standards,
completion of TC-63 work, and coordlnatlon of activities with
equipment Technical Committees,

Respectively submitted

Paulette A,
/wp:sccdieee
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9.0 Reports of Liaison Repr&éentaﬁves(cont’d)
9.3 CIGRE SC12 - W. N, Kennedy

CIGRE STUDY COMMITTEE 12 (TRANSFORMERS)
LIAISON REPORT TO IEEE TRANSFORMERS COMMITTEE

March 23, 1994

1. Description of CIGRE

The functions that are performed by IEEE's Power Engineering
Society in the United States are handled by two groups in
Europe: CIGRE (Conference Internationale des Grands Reseaux
Electriques) roughly corresponds to the technical paper and
power meeting aspect of IEEE while the responsibility for
international standards is covered by IEC (International
Electrotechnical Commission). For technical subjects CIGRE
is divided into many individual study committees, each of
which addresses a particular aspect of power systems. Study
Committee 12 has the responsibility for transformers, and has
several working groups and task forces which report to it.

2. Organization and Meetings

on even numbered years (1992, 1994, etc.) CIGRE has general

meetings in Paris, France. These last for approximately one
week with all the study committees generally meeting for one
day. Any CIGRE member can register for the conference and

attend the study committee meetings. Task forces and working
groups also use this opportunity to hold meetings during this
period. A listing of the current working groups reporting to

SC 12 (Transformers) is given in Appendix 1.

Approximately one year before the annual meetings invitations
are solicited for technical papers. Abstracts are submitted
based on one or more preferential subjects. The abstracts
are reviewed and several are selected for preparation into
papers that are distributed to registered participants of the
annual meeting. Unlike IEEE Summer and Winter Power
Meetings, the papers themselves are not presented at the
meeting. Instead, the meetings concentrate on discussions
regarding gquestions that have been distributed ahead of time
and are related to the preferential subjects.

on odd numbered years each study committee conducts its own
meeting (called a colloguium) at a location determined by its
members. These meetings consist of informal discussions of
selected topics. In order to keep these meetings to
manageable size attendance is restricted to invitation only.
Last year SC 12 held its colloquium in Madrid, Spain, and the
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9.0 Reports of Liaison Representatives(cont’d)
9.3 CIGRE SC12 - W. N. Kennedy

United States was represented by Stan Lindgren (EPRI), Leo
Savio (Consolidated Edison), Jack Harley (J. W. Harley Inc.),
and Harold Moore (consultant). Two topics that received
considerable attention at the colloguium were diagnostic
methods and transformer life evaluation and extension. Users
are obviously very interested in extending the life of their
existing equipment as far as practically possible! Other
topics discussed at the colloguium werxe:

a) Installation of Power Transformers on Site

b) Tank Rupture, Environmental and Safety Aspects of

Transformers (including gas insulated transformers)
c) PCB Contamination Problems in Transformers

3. Membership

Individuals interested in the activities of CIGRE, and in
particular that of the working groups, are encouraged to
join. For those who may encounter travel restrictions, most
working groups permit corresponding memberships which allow
members to participate without actually attending the
meetings. . :

Individual memberships are $70.00 per year and are available
through the national committees. In the US people should
contact:

Mr. Andrew Corry

General Manager, US National Committee, CIGRE

P.0. Box 210

W. Hyannisport, MA 02672

Telephone: (508) 771-0488

For more information on the activities of SC12 and/or its
working groups, please contact me directly.

Respectfully Submitted,

Bl A

William Kennedy
US Representative to SC 12 (Transformers)

Telephone: (317) 286-9387
Fax: (317) 286-9549.
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9.0 Reports of Liaison Representatives(cont’d)
9.3 CIGRE SC12 - W. N. Kennedy

1)

2)

3)

4)

5)

6)

7)

SUMMARY OF WORKING GROUP ACTIVITIES
RELATED TO SC 12 (TRANSFORMERS)

12.09 Thermal Aspects. This working group held its
final meeting in Madrid. The group has issued four
reports published in ELECTRA and has four more in final
stages of preparation. Articles include direct
measurement of hot-spot temperature, heat-run test
procedure for power transformers, maximum allowable
hot-spot temperature, 1ife evaluation of transformers,
analytical determination of the hot-spot factor, survey
of transformer thermal characteristics, dissolved gas
analysis during heat run tests, and a survey of overlocad
field practices. Bill McNutt was the United States
representative on this working group.

12/14.10 HVDC Converter Transformers. One paper on
HVDC specification data has been published in ELECTRA,
and two more - on HVDC dielectric testing and a survey
on converter transformer and smoothing reactor
reliability - have been approved for publication. Two
additional surveys are underway covering noise reduction
and variation on transformer impedances. US membership
includes Bill Kennedy, Ed Yasuda, and Ed Norton.

12.11: Fast Transients. No new activity pending
appointment of new covenor.

12.12: Sound Measurements. This working group is
completing its activities.

12/15.13: Static Electrification. Stan Lindgren from
EPRT is the covenor of this working group. US members
include Leoc Savio, Harold Moore, Jack Harley and J.
Keith Nelson. Two task forces are underway -one to
study incidents with actual transformers and the other
investigation fundamental behavior regarding static
electrification.

12.14: Reliability Survey. A computer program has been
developed to tabulate transformer failure statistics.

12.15: Specifications. This new working group held its
first meeting during the 1992 General Meeting.

108



9.0 Reports of Liaison Representatives(cont’d)
9.3 CIGRE SC12 - W. N. Kennedy

Several new working groups are being started, including:

8) 12.16: Instrument Transformers.

9) 12.XX: Impact of Accessories on Transformer Reliability

10) 12.XX: Particles in 0il.

11) 12.XX: Life Management.
In addition, there are several working groups in other
subcommittees performing work of interest to transformer
manufacturers and users. These include:

1) 15.01: Transformer Oils

2) 23.09: Substation Maintenance and Component Reliability

3) 15.XX: Estimation of Life of Aged Insulation

4) 15.XX: PD Characterization
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10.0 New Business
No new business was brought forward,

The meeting was adjourned at 11:15 am.
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Attachment 5

Attachment 5

TC 10 FLUIDS FOR ELECTROTECHNICAL APPLICATIONS

Chairman: Dr. E, Serena (Italﬁ).
Secretariat: Belgium (Hr. H. Randoux).

Last meeting: Madrid, 1991.
Next meeting: 1994,

Publications issued

156 (1963) Method for the determination of the
electric strength of insulating oils.

247 (1978) Measurement of relative
permittivity, dielectric dissipation factor
and d.c. resistivity of insulating liquids.

296 (1982) Specification for unused mineral
inselating oils for transfermers aad
switchgear,

Amendment Ho. 1 (1986}.

376 {1971} Sﬂecification and acceptance of new
sulphur hexafluoride.

376A (1 ?3{ First supplement: Section Thirteen:
Mineral oil content,

3768 (1974) Second supplement: Clause 26.

422 $l989) Supervision and maintenance guide

or insulating mineral insulating oils in
electrical equipment.

465 (1988) Specification for unused insulating
mineral oils for cables with oil ducts.

475 31974) Hethod of sampling liguid
ielectrics.
480 [19?4} Guide to the checking of sulphur

hexaf luoride (SF6) taken from electrical
equipment.
567 {199

Guide for the samgling of gases and

of oil from oil-filled electrical equipment
and for the analysis of free and dissolved
ases.

538-? (1977} Askarels for transformers and
capacitors. Part l: General.

588-2 (1978) Askarels for transformers and
capacitors. Part 2: Test methods,

588-3 (1977) Askarels for transformers and
capacitors. Part 3: Specifications for new
askarels,

588-4 (1979) Askarels for transformers and
capacitors. Part 4: Guide for maintenance
of transformer askarels in equipment.

588-5 (1979} Askarels for trans formers and
capacitors. Part 5: Screening test for

compatibility of materials and transformer
askarels.

588-6 (1979) Askarels for transformers and
Capacitors. Part 6: Screening test for
effects of materials on capacitor askarels.

590 (1977) Determination of the aromatic
hydrocarbon content of new mineral
insulating oils.

127

599 (1978) Interpretation of the analysis of
gases in transformers and other oil-filled
electrical equipment in service.

628 (1985) Gassing of insulating liquids under
electrical stress and jonization.. .

666 (1979) Detection and determination of
specified anti-oxidant additives in
insulating oils.

733 (1982) Determination of water in insulating
oils, and in oil-impregnated paper and
pressboard.

814 (1985) Determination of water in insulating

iquids by automatic coulometric Karl
Fischer titration.

836 $1988¥ Specifications for silicone liquids

or electrical purposes.

867 %1986) SEecifications for unused insulating

iguids based on synthetic aromatic

{ rocarbons.

987) Methods for the determination of the
ighgsing breakdown voltage of insulating
iquids. :

944 {1988) Guide for the maintenance of
silicone transformer liquids.

897 ?
1

962 (1988) Maintenance and use quide for
petroleum lubricating oils Tor steam
turbines. .

963 (1988) Specification for unused
polzbutenes.

970 (1989) Methods for counting and sizing

particies in insulating liquids.

978 {1989) Maintepance and use quide for
triaryl phosphate ester turbine control
fluids.

997 (1989) Oetermination of polychlorinated
biphenyls {PCBs) in mineral insulatina oils

by packed column gas chromatography {GC).

1019 (1990} General classification of
insulating liquids.

1065 (1991) Method for evaluating the low
temperature flow properties of mineral
insulating oils after ageing.

1099 {1992) Specifications for unused synthetic
organic esters for electrical purposes.

1100 {1992) Classification of insulating
li?uids according to fire-point and net
calorific value.

1125 (1992) Unused hydrocarbon based insulating
liquids - Test methods for evaluating the
oxidation stability.

1144 $1992) Test method for the determination
of oxygen index of insulating liquids.

1203 1992? S{nthetic organic esters for
electrical purposes - Guide for maintenance

of transformer esters in equipment.



Attachment 5

Attachment 5

TC 10 FLUIDS FCR ELECTROTECHNICAL APPLICATICONS
{continuation)

Publications issued in 1992

567: (Second edition) Guide for the sampling of
gases and of oil from oil-filled electrical
equipment and for the anal*s:s of free and
dissolved gases. - 10(C.0.}260.

1099: (First edition) Specifications for unused
synthetic organic esters for electrical
purposes. - 10{C,0.)259.

1100: (First edition} Classification of .
insulating liquids accordin? to fire-point
and net calorific value. - 10{C.0.)261.

1125: (First edition) Unused hydrocarbon based
insulating liquids - Test methods for
evajuating the oxidation stability. -

10 C.O.)ZEB.

1144: (First edition} Test method for the
determination of oxygen index of insulating
liquids. - 10(C.0.)264. )

1203: ?First edition} Synthetic¢ organic esters
for electrical purposes - Guide for
maintenance of transformer esters in

equipment. - 10(C.0.)240,
Publications being printed

1221: (First edition} Petroleum products and
lubricants - Triaryl phosphate ester
turbine control fluids Category 150-L-TCD)
- Specifications. - 10(Sec.}31l.

Draft International Standards circulated

10(C.0.)269: Insulating liquids -
Specifications for unused liquids based on
synthetic aromatic hydrocarbons {Revision
of IEC 867). .

10(C.0.)270: Hineral insulating oils - Methods
for the determination of 2-furfural and
related compounds.

10(€.0.)268: Insulating liquids - Test method
for the linear flame propagation of
insulating liquids using a glass<fibre

tape,
10{C.0.)267: Application of dissolved gas

analysis to factory tests on oil filled
electrical equipment.

128

Subjects under consideration

Bethod of determination of the breakdown
voitage of fnsulated liquids {Revision of
[EC 156}. - 10{Sec.)294.

Determination of water in insulating liquids,
in oil-impregnated paper and presshoard by
automatic coulometric Karl Fischer
titration {(Revision of IEC 814). -
10(Sec.}299.

Specification for unused mineral insulating
9ils for transformers and switchgear

{Revision of EC 296). - 10(Sec.}292.

Revision of IEC 599: Interpretation of the
analysis of gases in transformers and other
oil-filled electrical equipment in service.
- 10{france)218.

Report (Type 3) - Behaviour of oils containing
pour-point depressant additives and
fullfillinﬂ the requirements of [EC 296. -
10(Sec.)264 and 264A.

Test procedure for the determination of the
partial discharge inception voltage of
insulating liquids (POIV). - 10(Sec.)315.

Method for the determination of polychlorinated
biphenyl (PCB) contamination in insulating
liguids by capillary.gas chromatography. -
10(Sec.)314. s
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Attachment 5

TC 14 POWER TRANSFORMERS

Chairman: Hr. F.C. Pratt {United Kingdom}.
Secretariat: United Kingdom (Mr. J.M, Faller),

Last meeting: Toronto, 1992.
Kext meeting: Date not yet fixed,

Publications issued

76-1 (19?6} Power transformers. Part 1:
General,

76-2 (1976) Power transformers. Part 2:
Temperature rise.

76~3 (1980) Power transformers. Part 3:
Insulation levels and dielectric tests.

Amendment No. 1 (1981).

76-3-1 (1987) Power transformers. External
clearances in air.

76-4_(1976) Power transformers. Part 4:
Tappings and connections.

76-5 (19?62 Power transformers. Part 5: Ability
to withstand short-circuit. First edition
;%g;g{ incorporating Amendment No. 1

354 (1991) Loading quide for oil-immersed power
transformers.

551 (1987) Determination of transformer and
reagtor sound levels.

606 (1978) Application guide for power
transformers,

616 (1978) Terminal and tapping markings for
power transformers.

722 (1982& Guide to the lightning impulse and
switching impulse testing of power
transformers and reactors.

. 126 (1982} Ory-type power transformers.
Amendment No. | {1986).

905 (1987) Loading quide for dry-type power
transformers.

Publications under Systematic Review

Systematic review of [EC 76-3 (1980). Power
transformers. Part 3: Insulation levels and
dielectric tests. - 14(C.0.)80.

Systematic review of 1EC 76-3, Amend. | (1981);
Power transformers. Part 3: Insulation
levels and dielectric tests. - 14(C.0.)81.

Systematic review of [EC 76-5 (1976). Power
transformers. Part 5: Ability to withstand
short-circuit. First edition (1976)
incorporating Amendment No. 1 (1979). -
14{C.0.)82.

Systematic review of [EC 722 (1982). Guide to
the lightning impulse and switching impulse
testing of power transformers and reactors.

- t4(C.0.)83. .
Systematic review of [EC 726 (1982). Ory-type
pawer transformers. - [4{C.0.)84.
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Systematic review of [EC 905 (1987). Loading

uide for dry-type power transformers. -
?4(Ct0-)85a

Publications being printed

76-1: (Second edition) Power transformers -
Part 1: General. - 14(C.0.)7%.

76-2: (Second edition) Power transformers -
Part 2: Temperature rise. - 14(C.0.)76.

prafts approved for circulation as Draft
International Standards

Amendment to Sub-cliauses 2.1.4 and 2.1.5, Table
IV of IEC 76-5. - 14(Sec.)193.

Subjects under consideration

Amendment to Annex B of IEC 551 . Heasurement
of sound gower Tevel using intensity. -
14(Sec.) 190,

Amendment to [EC 551 - Annex C: Determination
of current sound level. - 14(Sec, ) 194,

Application guide for Sower trans formers
(Revision of 1EC 606). - 14{Sec.}192.

Transformers for static convertors. -
14(Sec.)195 and 1954,

Direct connections between power transformers
and gas-jnsulated metal-enclosed switchgear

for rated voltages of 72,5 kV and above. -
14(Sec.)214.
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SC 14B ON-LOAD TAP CHANGERS

Chairman: Mr. D.A. Peck éUnited Kingdom).
Secretariat: United Xingdom {Mr. J.M. Ffaller).

Last meeting: Wiesbaden, 1985,
Next meeting: Date not yet fixed.

Chairman )

TC 14 agﬁointed Mr. D.A. Peck (United Kin%dom).
as Chairman of SC 148, in succession to Mr.
A.J. Wakeling (United Xingdom).

Publications issued

214 (1989} On-load tap-changers,

542 (1976) Application guide for on-load

tap-changers.
Amendment No. 1 ([1988).

SC 14C REACTORS

Chairman: To be appointed.
Secretariat: Germany (Dipl.-Ing. J. Gerth).

Last meeting: Tokyo, 1983.
Hext meeting: Date not yet fixed.

Publications issued
289 (1988) Reactors.
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SC 14D SMALL PCWER TRANSFORMERS AND REACTORS
AND SPECTAL TRANSFORMERS AND REACTORS

Publications issued

742 (1983) lsolatin$ transformers and safety
isolating transiormers. Requirements.
Amendment No. 1 (1992).

989 (1991) Separating transformers,
autotransformers, variable transformers and
reactors.

Publications issued in 1992
Amendment No. 1 to [EC 742, - 140(C.0.)34.
Orafts approved for publication

140(C.0.)2): Amendment to IEC 742: lsolating
transformers and safety isolatin
transformers - Chapter [11, Section Two:
Transformers for toys, Sub-clause 19.3.

140(c.o.;25: New Sub-clause 4.9 of Chapter [ of
1EC 742.

Chairman: #r. B.1. Folcker (Sweden),
Secretariat: France (Hr. L. Jacquemin).

Last meeting: Dubrovnik, 1989.
Next meeting: 1993,

Subjects under consideration

Revision of [EC 742 for a new structure, -
140(Sec. )21,

Additicnal requirements with reqard to the
concepts of imﬂre nation an potting in 1EC
742. - 140(Mether andsAlJ.

New structure of I[EC 742 (Revision of {EC 7423,
- 140{Germany)25.

Amendment to Chagter 1, Clauses 2.39, 7.1,
13.8, 25 Table xv, Chapter 2, Clauses
15.101.2, 15.101.3 and Chapter 3, Clause 24
of 1EC 742. - 14D{United Kingdom}27. '

Appendix 1F -Testing of a series of
transformers- of [EC 742. - 148(Sec. ) 26.

Electronic safety isolating transformers’ and
ower filter transformers, - 140{United

ingdom}25.

TC 38 INSTRUMENT TRANSFORMERS

Chairman: Prof. G. Zingales {Italy)
Secretariat: Italy (Mr. G. Perina{.
Last meeting: Kista, 1992.

Next meeting: Brussels, 1993.

Publications issued

44-3 (1980) Instrument transformers. Part 3:
Combined transformers.

44-4 (1980} Instrument Lransformars. Part 4:
Heasurement of partial discharges.

44-6 (1992) Instrument transformers - Part 6:
Requirements for protective currant
transformers for transient performance.

185 (1987) Current transformers.
Amendment No. 1 (1990).

186 (1987) voltage transformers.
Amendment No. 1 (1938).

Publications issued in 1992

44-6: (First edition) Instrument transformers -
Part 6: Requirements for protective current
transformers for transient performance. -
38{C.0.)78 (83}).
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Subjects under consideration

Current transformers (IEC 44-1). - 38(5ec.)87.

Amendment to Document 38(Sec.)87 - Sections 2,
3 and 6. - 3855ec.)105.

[nductive type voitage transformers (I£C 44.2).
- 38(Sec.)88.

Amendment to Document 38(Sec.)88 - Sections 2,
J and 6. - 38{Sec.)106. .

Capacitor voltage transformers {IEC 44-5). -
38/MG 26.

Revigion of [EC 185 (Clause 40 and Annex AB). -
38({Spain} 10,

Revision of clauses of IEC 185 related to
insulation requirements and dielactric
tests - Section Two: Rating and performance
requirements applicable to all current
transformers. - 38(Sec.)103.

Electronic voltage transformers. - 38/MG 23,

Revision of [EC 186 (Clauses 9, 12 and 28). -
3a(Spain})10.

Revision of clauses of [EC 186 related to
insulation requirements and dielectric
tests - Section Ywo: Rating and performance
re?uirements applicable to all inductive
voltage transformers. - 38(Sec.)104.

Three-phase voltage transformers for voltage
levels less tﬂan 52 kV - Chapter I: General
requirements applicable to all three-phase
voltage transformers. - 38(Sec.)102.
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Attachment 6

Review IEC TC_work for overlap
with IEEE PES standards effort.

Use these types of responses to guide the review. Respond to Anne O'Neill in

the [EEE Standards Department. Your response is preferred by March [7, 1994
but there is no time limit to the support of the the IEEE Standards department,
for either partial or complete review of IEC projects.

1. Detailed review needed

Send me copies of IEC # , # , # , # . for our working
group to review.

2. IEC Projects in development
We are interested in the [EC project# in development.
2a. Tell us how to get on distribution of minutes and drafts.
2b. is already acting as liaison.

3. IEC holes in program

There is no IEC standard comparable to IEEE Std. # . We would
like to propose it to IEC. How do we begin?

4. Topics for harmonization

IEC # and IEEE Sid. # are similar but not identical.
4a. There is an effort underway to harmonize the IEEE standards
chaired by .
4b. After evaluation our working group has concluded there is no
interest in harmonizing the IEEE standard.

Respond to: " IEC TC standards and
projects reviewed by

Anne O'Neill game

IEEE Standards Department address

P.O. Box 133]

Piscataway, NJ 08855

908/562-3852 FAX -1571 ~ phone/fax

a.oneill@iece.org Email

Assignment 1: SCC Wintar Power Meeting '94
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COMMENTS ON TEMPERATURE SYMBOLS FOR IEEE TRANSFORMERS COMMITTEE
STANDARDS AND LOADING GUIDES

The IEEE standards manual requires that the symbols conform to IEEE Std. 280-1985
(Reaffirmed 1991) "TEEE Standard Letter Symbols for Quantities Used in Electrical Science and
Electrical Engineering”. This document requires a consistent set of symbols within a document.
Symbols use required of this standard are;

time t
absolute temperature, K T...8
Celsius temperature, “C " t...8

When two symbols are separated by three dots the second is a reserve symbol and is to
be used only when there is specific need to avoid conflict. Many of our transformer committee
documents have time as a quantity and t is used. Thus t cannot be used for Celsius Temperature.
For Celsius temperature IEEE 280 gives two choices t and 8. Since t is used for time it cannot
be used for temperature. IEEE 280 also states that when conflicis cccur because different
quantities are asmgned identical symbols in the symbols lists than one method of resolvmg the

conflict is b : pper efters as vaciant pwer case lette lce vers; 0
ing_amb_aumum, Thus T (uppercase) could be seiected for temperamre Celsius winch was

used in C57.12.00-1993 and C57.12.90-1993. Then the symbol 8 may be used for temperature
rise over ambient and this is the second choice from the symbol table for temperature in Celsius.
For temperature differences within the transformer (i.e. bushing hot spot tise over top oil) then
AT is used with appropriate subscripts.

Another choice for Celsius tempefature per IEEE 280 is 8. It should be noted that there
are differences between the lower case 9 and the upper case ©.

In 1988 a task Force agreed on a set of thermal symbols to be used in transformer loadmg
guides and associated guides. It was published in the Nov. 1988 minutes but not in the
Transformers Committee Operating Procedures. Briefly it uses,

time t
temperature, “C 0
temperature rise AG

with no distinction between temperature rise over ambient and temperature rise over top oil.
In developing an alternate system of loading equations described in Annex G of the new loading
guide I needed more symbols than used in the list and also used symbols in common use in heat
transfer papers (since I presented an TEEE paper first). The symbols in the other sections were
also changed to conform to this system. I was aware of the 1988 symbol list but thought it
applied to the Insulation Life SubCommittee documents only.

(continued page 2)
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2.
The system of symbols used was,
time. t
temperature, 'C T
temperature rise over ambient e
temperature difference - AT

This generated two negative votes on the most recent Transformer Committee ballot of
the Loading Guide. I am willing to change the symbois in the loading guide to conform to those
used ir other loading documents but I don’t want to generate negative ballots by others because
T for temperature is used in the 1993 General Requirements and 1993 Test Code. The choice
is,

Choice 1 Choice 2

temperature, "C T 8
temperature rise over ambient 0 AB
temperature difference AT A8

Symbology used in recent standards and drafts under development are tabulated below

Document Temperature, "C ~ Temperature Temperature
Rise Difference

C57.12.00-1993
C57.12.90-1993
Rev. of C57.12.00 Thermal Duplicate draft A8
C57.19-101-1989 (Bush Load.) 3]

@ =~

C57.96-1989 (dry loading guide) 6 AB and 8
C57.96 revision for Cast Coil draft T 8
Rev. of C57.91 and C57.92 Loading Guide draft T e AT
Overload heat run guide draft ) AB
Bushing application guide draft e AB
-7 /73 ﬁ Y
Linden W. Pierce
3-18-19‘5}3 4.
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IEEE
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GOMMITTEE

Flease Reply To:

October 12, 1988

To: Subcommittee Chairmen

Subject:

Gentlemen:

New Standardized Thermal Equétion Symbols

In February of 1988 the following Joint Task Forece was
formed to finalize a nev set of standardized symbols for use
in transfiormer loading guides and associated guides:

Bill ¥renn

Bod Grubb

Bill Hutsechler
Johe Borst

Bob Veiteh
Egon Koenigz

Attached is a list of the nev symbols vhich have been agresd
to and indications of -changes which need to be made in

various loading guides.

The [EC has rtaken major steps to

nearly conform to these new symbols.

This completes the assignment given to me in the Fall of
1986 by Dean Tannueci, while chairman of the Transformer

Committee.

Attachment

ce: Joint Task Force
0lin Compton
John Bergeron
Bean Tannucci

VYery truly yours,

L)

David H. Douglas
Chairman
Insulation Life Subcommitcee
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Indicatas a Noan

O Skanaare Symogl

Quagtily
Temperacure . .
Temperaturs Rise
Ambisnc Temp.

-1
Tamp.,
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Windizg
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Qther Subscriocs
Racad
Tleizace
Iniefal
Windi=ng
il

Hoe Spet Stzay
Flux Faczor

Transformser Ihnrm:l

Capacicy

Razfo of
&0 Racad

Rario of
at Razad
Loss

Duration
in Hours
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of Load
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Load Currsnc
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