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|[EEE PESTRANSFORMERS COMMITTEE MEETING
Thursday, October 24, 2002
Chair: H.J. Sm ViceChair: K. S. Hanus
Secretary: D. J. Fallon

1.0 Chairs's Report, Remarks & Announcements—H. J. Sim

Chairman Jn Sm cdled the mesting to order at 8:00 A.M. Attendance Rosters were didtributed, with
indication that Membership status had been added to the Rogters.  All Meeting participants are
encouraged to work towards full membership in the Man Committee.  Application forms and
membership requirements can be found in the Committee Operations & Procedures (O&P) Manud,
accessible on the Committee website (http://www.transformerscommittee.org/).  Applications can be
forwarded to the Secretary a any time, for action a the next Administrative SC Meeting.

Mr. Sm opened the meseting by covering afew announcements, including severd items covered in more
detall in the Adminigrative SC Minutes in Section 3. Items reviewed include:

> Review of datus of the termination of the IEEEJ/NEMA Memorandum of Understanding
(MOU) on the Accredited Standards Committee (ASC) process for gpprova of C37, C57,
and C62 Standards as ANSl documents. Termination of this MOU aso has impact on the
IEEE/NEMA MOU for joint copyright of severa standards documents maintained by our
Committee, and resultsin a need for review and recommendations on appropriate processes for
development of those standards. See Section 3.5 for more complete details.

» |EEE and IEC have agreed to congderation of use of dud logos (IEEE and IEC) in publication,
in cases where a document developed by one organization has no counterpart in the other. In
review & the Adminigrative SC meeting, Jn mentioned that we are congdering submittal of
documents from the Insulation Life SC and the HVDC Converter Transformers and Smoothing
Reactors SC for review for possble dud logo publication. Documents Candidates for
consderation should be submitted through our Standards Coordinator, Tom Prevost. One
concern is that assurance is needed that the review and agpproval process for dud logo
publication should not delay document publication; 1EEE indicates they will work to address
this concern.

» New Committee Members approved at the Administrative SC Meeting on 10/20/02 were
announced to the group and welcomed to full Membership. These include:

= James M. Gardner, Delaware Electric

=  GeorgeE. Henry Ill, Centra Moloney, Inc.

=  Paul E. Millward, Ingrument Transformer Equipment Corp.

= Robert Thompson, Duke Energy — Energy Ddlivery Services

=  Ron Daubert - Finley Enginesring

=  Paul Orehek - Richards Manufacturing (renewing prior membership)
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1.0 Chair’'s Report (cont’d)

» The Adminigrative SC dso voted on 10/20 to devate Bill Kennedy's status to Emeritus
Membership, in recognition of his contributions to the industry.

» Charman Sm aso noted the recent passng of one of our pre-eminent Members, Chuck
McMillen.  Phil Hopkinson stepped forward to provide some comments highlighting Chuck’s
legacy as a scholar, mentor, and friend, and his active leadership in digtribution transformer
activities within the Committee. The Committee recognizes Chuck’s contributions and regrets
his passng.

» Discusson continues on the advisability and need of printing of Committee Minutes, as opposed
to having them mainly available on the Committee webste. Alternatives under consderation
include (1) Printing only for individuas who request printed copies, and charging an appropriate
fee for printing and digtribution; and (2) Not printing & al. The Chair asked for discussion.
Comment items included:

" Availability in CD formet

. Requirement to make Minutes available to al Members, even those not in attendance at
the Mesting

. Process for identifying print by request needs, including process for notifying members
not in attendance.

. Members without access to internet or e-mall

Severd motions were raised, discussed, and modified. At the conclusion of discusson, a
motion was forwarded by John Bort, including modification suggested by Rowland James.
Tom Lundquist seconded the motion.

Motion: The Trandformers Committee will dispense with generd printing of the Committee
Mesting Minutes, in favor of availability on the Committee website, while maintaining the option
for printing at appropriate cost for individuals upon request (requests to be submitted either at
or shortly after each Mesting).

The Chair cdled avote, with areminder that only Committee members should vote. The results
of the vote were: 78 Approved, 7 Not Approved, 0 Abstentions. The motion was approved,
but the Secretary noted that the vote did not represent aquorum. The Chair initialy directed
that the Secretary review further and consider conducting an e-mail/letter balot. The Secretary
will review the O& P Manud to determine whether the Adminigrative SC, and the officers have
the authority to make aruling based on this consensus vote. If not, an e-mail/letter ballot will be
considered.

» Concern for the content of the Thursday Main Committee Meeting was raised again at the
Adminigrative SC meeting. All members are encouraged to provide their suggestions on
improvements to the present Thursday Main Meeting format or content, in order to enhance the
overdl vaue of the Meeting, and this sesson in particular, for al attendees.

The full content of Jn Sim’'s Chair’s Report follows:
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1.0 Chair’'s Report (cont’d)

1.1  Report on the Technical Council Meeting, July 23, 2002
Attendance for the Summer Meeting stood at 1838 &t the time of the Technica Council Mesting.

111 Chair’s Report

Thefallowing isahighlight of the report:
Future PES M eetings

Toronto, Genera Meeting 03 July 13- 18, 2003
Denver, Generad Meeting 04 June6—12, 2004

Future PES*“Even Year” Meetings

A meeting was held on July 22, 2002 and Power Systems Conference & Exposition was agreed asthe
working title for the event. Members of the PES Power Systems Committees, PES Officers and the
PICA committee attended the meeting. A steering committee was formed under the Chairmanship of
John Paserba.

Power & Energy Magazine

Me Olken, who will be the editor, introduced the new magazine with a presentation, which gave a
history of the PES magazines and the concepts for the format of the new publication.

Accredited Standar ds Committees

John Estey gave a summary of the status of the above committees and reported on a meeting held on
July 12, where industry representatives discussed future actions required. More on this subject |later.

|IEEE/IEC Dual Logo Standards

Terry deCourcelle reported that an interim agreement has been reached with IEC to publish dua logo
standards (with |EEE and |EC logos on the cover).

Candidates conssting of IEEE dandards that have no pardld work in IEC are being sought for
submission.

112 Technical Council Chair Jim Harlow reported the following

|EEE Product Safety Committee

Technicd committees with a product orientation may find that a new IEEE level committee, Product
Safety, will provide auseful adjunct to their operations. This committee will address product safety asa
discipline. It isfird targeted to the severa thousand product safety professionals who focus on product
safety, not particularly as part of any power equipment or other specific hardware. The god of this
committee is to create a group to stimulate dscusson and focus on product safety as well as be a
support group and link to product safety activities within other Societies.  Those wishing additiona
information should contact Daniece Carpenter <Daniece_Carpenter @Dédll.com>
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1.0 Chair’'s Report (cont’d)

|EEE Membership Restrictions

A spate of email communications followed my distribution of a message sating |EEE's lawyers have
concluded that, as a US corporation, IEEE cannot do business with countries (or ther citizens) which
are on an official US sanction list. We are now advised that cool heads have prevailed, much of the
origina message is voided, and work is being done to develop a reasonable policy. This will be
communicated as more becomes available.

|EEE Security & Privacy Magazine

The Computer Society has a new magazine |EEE Security and Privacy Magazine. The focusison
computers but, as has been observed many times in the dimination of CAP, it is getting difficult to tell
what a computer is anymore sSnce computing power is built into so much of everything we do. PES
members with this interest should consder participating in this magazine as by submitting articles. It
may be we (PES) should have a representative on the editorid board. Please let me know if someone
in your committee should be considered for this.

ANSI Accredited Standards Committees

The IEEE-SA is withdrawing from the Memorandum of Understanding which established |IEEE and
NEMA as co-secretariats of the ANSI Accredited Standards Committees C37 (Switchgear), C57
(Transformers), C62 (Surge Protective Devices). This has numerous implications for the writing of
standards by those committees.

PES President John Estey chaired a meeting in Washington on July 12 which was attended by 25
leaders of manufacturers, dectric utilities, industriad companies, NEMA and IEEE. This group defined a
preferred process for the adminisiration of the standards activities, the matter now moves to how to
trangition to that process from the organizationa structures that exist today. ANS has agreed not to
take any action at this time with regard to the standards in these three areas and to continue business as
usud until we reach aresolution.

Stationary Battery Committee and SCC-29

The ongoing work of various battery related standards is currently conducted in SCC-29. A Standards
Coordinating Committee is rediricted in its activities to the writing of standards and can not participatein
other functions such as a PES Technicd Committee routindy enjoys. There is at this time a balot in
process to dissolve SCC-29 and move dl of the battery standards work into the auspices of the PES
Stationary Battery Committee.

Respectfully submitted,
James H. Harlow VP, Technicd Activities
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1.0 Chair’'s Report (cont’d)

113 Other Related Activies

Policy Development Coor dinating Committee (PDCC)

Some very timey and interesting issues on the Generation and Trangmisson indudtry trend were
presented by Doug Logan. If you would like to receive a copy of Doug's presentation, write a request
to me at jin.am@ieee.org.

Emerging Technology Coordinating Committee (ETCC)

This group compiled many emerging technologies into the “First Annua Report — July 2002, If you
would like to recelve a copy of thisannua report, write arequest to me at jin.Ssm@ieee.org.

1.2  Transformers Committee Report to Technical Council
Thefollowing is my report to Technicd Council for the Committee:
Committee Mesting Activities

Our Spring 2002 meeting was held April 14-18, 2002 in Vancouver, BC, Canada. Mr. Mike Lau of
BC Hydro was our host. 280 members and guests (and 81 companions) attended the meeting.
Generdly, the Committee meets twice ayear - in thefal and spring (usudly during the last two weeks of
March or first two weeks of April; and the lagt two weeks of October or firs two weeks of
November). Our meetings are 4-1/2 days in duration that begins generdly on Sunday afternoon and
runs through noon on Thursday.

During the Spring 2002 mesting, we had two sgnificant issues of generd interest. The termination of the
Memorandum of Understanding between IEEE and NEMA as a co-secretariat of ASC C37, C57, and
C62 effective June 10, 2002 concerned many members of our Committee working on those documents
jointly copyrighted by both IEEE and NEMA. The members of these Working Groups and ASC C57
Man Committee want to maintain good working relaionships and are currently proceeding with
“budness as usud” in following the standards development process of the IEEE, with IEEE-SA PAR's
in place to provide members with appropriate indemnification. Members are concerned that the final
outcome of this termination may negatively impact the work in process as well as future development of
the necessary standards for the industry. The other issue is the great concern that the |EEE metrification
policy as gpplied to product standards may cause certain safety problems. We have many “product
dandards’ that ded with specific weights and dimensions. When these documents are converted to all
metric units, there are sgnificant posshilities that these units can be misinterpreted causing safety issues.
We are working through the appropriate IEEE-SA organizations to address these issues.

Membership of the Transformers Committee currently stands at 188 members and 18 emeritus
members. The regular members consist of 93 producers, 51 users, and 44 generd interest. We dso
have one life member and one corresponding member. Our invitation list conssts of gpproximately 500
engineers and managers in the transformer and utility industry. Attendance a our semi-annud megtings
is typicadly near 350. Anyone with an interest in furthering the technology is welcome at our mestings.
With active participation, an invitation is extended to become a member.

The Committee god's are to encourage open participation in transnationdization of transformer
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1.0 Chair’'s Report (cont’d)

standards; to promote technical and educationa endeavors such as pand sessions, technical
presentations, peer review of technicd literature on related subjects; and to support the efforts of the
Power Engineering Society. In an effort of meeting one of the mgjor goas of PES to attract more
participation, the Committee has committed itsdlf to arrange at least two technica presentations/tutorias
of educationd nature at each meeting. At the last meeting, we held four technica presentations/tutorias
and provided PDH for those who applied. The participation and acceptance of these four events
"exceeded our expectations’. Most of the presentation materid is available from the Committee website
(http://www.transformerscommittee.org).

Future Meetings

Fall 2002:

October 20-24, 2002, The Renaissance Hotel, Oklahoma City, OK, USA. Contact Joe Garza, Host
@ Southwest Electric Company + (713) 849-9171, fax (713) 849-3958, jgarza@ieee.org, or one of
the Committee Officers.

Soring 2003:

April 16-20, 2003, Sheraton Capital Center, Raleigh, NC, USA. Contact Ray Nicholas, Host @ ABB
Power T&D Company (804) 575-2133, ray.nicholas@us.abb.com, or one of the Committee Officers.

Committee Officers

Chair

H.JnSm Phone: + (919) 580-3234
Waukesha Electric Systems Fax: + (919) 580-3237
P.O. Box 268 E-Mall: InSm@ieee.org
Goldsboro, NC 27530, USA

Vice Char

Ken. S. Hanus Phone: + (817) 215-6020
Oncor Energy Ddlivery Fax: +(817) 215-6873

P. O. Box 970 E-Mail: Ken.Hanus@ieee.org
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1.0 Chair’'s Report (cont’d)

One Gordon Mills Way E-Mail: tprevost@ieee.org
St. Johnsbury, VT 05819, USA

Subcommittees

Audible Sound and Vibration Subcommittee, J. Puri, Chair

Bushing Subcommittee, F. E. Elliott, Chair

Didectric Tests Subcommittee, L. B. Wagenaar, Chair

Didribution Transformers Subcommitteg, J. E. Smith, Chair

Dry-Type Subcommittee, W. F. Patterson, Chair

HVDC Converter Transformers and Smoothing Reactors Subcommittee, R. F. Dudley
Insulating Fuids Subcommittee, F. J. Gryszkiewicz, Chair

Insulation Life Subcommittee, D.W. Platts, Chair

Ingtrument Transformers Subcommiittee, J. E. Smith, Chair

Mestings Planning Subcommittee, G. W. Anderson, Chair

Performance Characteristics Subcommittee, R. S. Girgis, Chair

Power Transformers Subcommittee, E. G. Hager, Jr., Chair

Standards Subcommittee, T. A. Prevost, Chair

Underground Transformers and Network Protectors Subcommittee, C.G.Niemann, Chair

2002 Summer Meeting Technical Sessions

The Transdformers Committee is sponsoring two presentation sessons on transformers during the
Summer Medting.

Transformer Standards and Coor dination Activities

The Trandformers Committee takes responsbility for development and revison of IEEE Standards that
fdl within its scope. These Subcommittees currertly have over fifty Working Groups and Task Forces
preparing proposals for standards projects. Information on these standards and projects can be
obtained by vigiting our WWW homepage:
http:/Aww. tr ansfor mer scommittee.org

Links to information on our future meeting and other information on Transformer Standards can aso be
found there. Our webste will link you to the IEEE Standards Status Report that contains titles,
abgtracts, and names of contacts for each of the IEEE standards. This report is updated quarterly by
the IEEE Standards Department. The status of transformer standards that are not listed in the IEEE
quarterly report (either because they have been withdrawn, or they are not IEEE standards) are aso
included on the Transformers Committee website. The dte is congantly improved by adding the
committee-related items and technica information. Some of the examples of recent improvements are:
posting minutes of various mestings, availability of on-line meseting resarvetions for upcoming mestings,
an "e-mal reflector service' for efficiently sharing committee related information within the membership,
abibliography of transformer-related books and publications, technica presentations, etc.
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1.0 Chair’'s Report (cont’d)

Transformers Committee officers and Adminigtrative Subcommittee members are dso members of the
USNC Technicd Advisory Group to TC-14 (Trandformers and Reactors). We continue to have
productive meetings of the TAG at each Committee mesting.

H. Jn Sm, Char
1.3 |[EEE/NEMA MOU issue

All the background informetion can be found from the Committee website and also from my report for
Transformers Committee.  There were two “Industry Executives’ meetings to resolve this issue during
2002. Current pogtion of the Transformers Committee is that we are conducting our business as
normd, following the IEEE-SA procedures. We do want to resolve this issue so that the limited
resources we got can focus on technica work. 1EEE’s next step on thisissue are:

Recommend assigning a Task Force to work with |EEE staff to develop what' s needed for
Industry Executive Group

Get input from NEMA Section

Thejoint technical committees should include recommendations on how to effectively develop
the U.S. pogition on regiona and international standards

Industry Executive Group will meet in April 2003 to review trangtion plan

Respectively submitted,
H. Jn Sm, Chair

Chrpt02f.doc

2.0 Approval of Minutesof April 18, 2002 —H. Jin Sim

The Secretary notes that Member Dan Mulkey’s name was inadvertently left out of the attendance
summary for the Vancouver meeting. Mr. Mulkey atended, and was present a the Main Meeting on
4/18/02. The ontline posting of the Minutes will be corrected accordingly, and the Secretary regrets the
error.

With the exception of this omisson, the Minutes of the Vancouver meeting were approved as written

3.0 Administrative Subcommittee—H. Jin Sm

Chairman Jn Sm covered the key points of the Adminigtrative Subcommittee Meeting held on October
20, 2002. Full details of the Minutes of the Administrative Subcommittee Mesting Minutes follow.

3.1 Introduction of membersand guests

Chairman Sim called the mesting to order at 2:05 p.m., Sunday, October 20, 2002, in the Board Room
of the Renaissance Hotdl and Business Center in Oklahoma City, Oklahoma, USA.

The following members of the Subcommittee were present:
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3.0 Administrative Subcommittee (cont’d)

G. Anderson R. F. Dudley

F. E. Elliott D. J Fdlon

R. S Girgis F. Gryszkiewicz
E. G. Hager, J. C. G. Niemann

B. K. Patel D. W. Patts

T. A. Prevost J. Puri

H.J Sm J. E. (Ed) Smith
J E. (Jm) Smith L. B. Wagenaar

The following guests were present:

Peter Bdma Joe Garza
Beverly JenkinsRay Nicholas

3.2  Approval of the Oklahoma City AdCom meeting minutes

The minutes of the previous Adminigrative Subcommittee meeting in Oklahoma City were gpproved as
written.

3.3  Additionsto and/or approval of the agenda
The previoudy communicated agenda was generdly followed with no additions.
34 Meseting arrangements, host reports, and committee finances— G.W. Ander son

The Mestings Planning SC report isincluded in the Committee meeting minutes. Items discussed during
the Admin. SC Meting include:

Financid — Committee budget, prior to the Oklahoma City Mesting, was approximately $13,940,
up from approximately $8,114 prior to the start of the Vancouver Meeting. The budget is & a
reasonable level to provide for gppropriate financing of meeting preparations.

Oklahoma City Regidration status — Joe Garza of Southwest Electric provided an update on the
datus of meeting plans and regidrations. Full details included in the Meetings Planning SC
Minutes.

Future Meetings (full detailsin the Meetings Planning SC Minutes:

» March 16-20, 2003 — Raeigh, NC; hosted by ABB. Ray Nicholas and Beverly Jenkins
provided an overview of the meeting arrangements, technica and companion tours, and the
evening socid planned for the Rdeigh Museum of Art.

October 5-9, 2003 — Rittsburgh, PA; hosted by Pennsylvania Transformer Technologies
Spring '04 — San Diego, CA (under condderation at time of Admin SC Mesting)
Fdl’ 04 — Edinburgh, Scotland (under consideration at time of Admin SC Meting)

Minutes Page 9



3.0 Administrative Subcommittee (cont’d)

Break Sponsorship — Greg Anderson outlined the pilot program for break sponsorships at this
meseting. The program is intended to help contain codts for attendees. Present schedule includes
13 breaks, and even with limited refreshments budget for these bresks is dmost $12,000. ABB,
Pennsylvania Transformer, and Waukesha Electric are participating in the pilot program by each
sponsoring one breek at this meeting.  The sponsors chose not to display technica or promotiond
materid a thismeeting. If dl goes as wdl as anticipated, the program will be expanded to include
gponsorships for at least six bresks for the Raeigh Meeting.  Sponsorship costs run roughly $500
for a beverage bresk, and approximately $750 for a beverage/snack bresk. The Committee
recognizes and appreciates the support provided by these sponsors. If you wish to investigate
future sponsorship opportunities, please contact Joe Watson (oe watson@fpl.com). Joe is
coordingting this activity.

35 ASCC57ISSUES—H.J.Sm

The Minutes of the Vancouver Spring 02 Adminigtrative SC and Main Committee Meetings contain
documentation and background on the plans (at that time) br termination of the Memorandum of
Understanding (MOU) between NEMA and IEEE related to the ASC (Accredited Standards
Committee) process for ANSl gpproval of C37, C57, and C62 documents. Chairman Sim initiated
discussion on the present status of this issue by providing a historica perspective, asfollows:

Years ago, NEMA, |EEE, UL, and other organizations developed and maintained their own standards
documents on an individua basis. In order to prevent duplication of effort and to make more effective
use of volunteer’s energy and taent, industry |leaders devel oped methods to combine the work of some
of these groups. One such method was the MOU between IEEE and NEMA for the work on
transformer standards. NEMA previoudy had Working Groups (WG) for product related standards,
and |EEE worked on standards related to ratings, testing, performance, and other issues. In the late
80's, this MOU turned over maintenance of dl these transformer standards documents to 1EEE, with
joint copyright held by NEMA and IEEE. In the process, severa NEMA sponsored WG's, specifically
those related to distribution transformers, underground transformers and network protectors, and dry-
type transformers, moved under the sponsorship of the Transformers Committee. In a pardlel
development, the ASC process was initiated to assure that inputs from sectors of the industry were
appropriately included in the standards development and approva process, and to provide a means for
gpprova of al these documents as ANSI standards. The ASC incorporated a delegation voting
system, with 6 votes for the |IEEE delegeation, presently headed by Bipin Patdl; 6 votes for the NEMA
delegation; 6 votes for the Electric Light & Power delegation; and an additiona 6 or 7 votes in a
delegation of governmental agencies (WAPA, UL, USDA-REA, TVA, BPA, etc.). The ASC process
for development and maintenance of transformer documents was outlined in another MOU between
NEMA and |EEE.

In late 2001 the IEEE Standards Association Board of Governors (BoG) came to the conclusion that
the present implementation of the ASC process was not continuing its effectiveness, and voted to
discontinue the ASC process for ANSI approva of IEEE standards documents. That MOU has been
terminated by |EEE, effective June 20, 2002. In response, NEMA contacted IEEE, indicating that
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3.0 Administrative Subcommittee (cont’d)

termination of the ASC MOU amounted to termination of the joint copyright MOU, and that NEMA
intended to take back full responghility for maintenance of the shared copyright documents. The
present disagreement between NEMA and |EEE on the responsibility for these documents must be
resolved. John Estey, currently a board member of NEMA and Presdent of the IEEE Power
Engineering Society (PES), invited a group of industry leaders and representatives of NEMA and |IEEE
to meet in Washington DC in July to discuss this problem. In generd, conclusions were reached in the
following aress:

Standards development must continue, and there must be ways to improve the process
Volunteer participation, required to maintain the quality of sandards, is diminishing
ANSI documents must continue to be consensus based documents, with inputs from produces and

users

A Task Force would be developed to make recommendations on the process.

That Task Force met in Chicago in September. The Industry recommendations are summarized on the
following two communications forwarded by PES Presdent John Estey to Committee Chair Jn Sim,
and then forwarded to the Administrative SC.

September 18, 2002
Dear Industry Standards Participant:

As you know, earier this year, the |IEEE Standards Association (IEEE-SA) Board of
Governors decided to terminate a Memorandum of Understanding with the Nationd Electrica
Manufecturers Association (NEMA) regarding the co-secretariat of ANSI Accredited
Standards Committees C37, C57, and C62 (ASCs). As a result of this action, it became
necessary to find new ways to develop and maintain the standards in the product areas of
switchgear, transformers and surge arresters. To that end, on July 12, 2002 a group of about
25 gahered & NEMA's offices in Washington, including executives from manufacturers,
eectric utilities, and large power users plus the chairs of the ASC'’s, the chair of the IEEE PES
Transformer Committee, the IEEE PES VP — Technica Activities, and staff members from
NEMA and IEEE. Tha meeting produced some good basic direction and the decison was
made to have a subset of that group meet to further define the direction for the future.

The subset group met in Chicago on September 13 and, after consderable ddiberation,
produced the attached recommendations for the future processes to develop and maintain
standards in these product areas. During the deliberations, the group took strong note of the
tremendous contribution made by the standards writers in our industry who make these
contributions without much appreciation by the industry or their employers and who often need
to do the work on nights and weekends. The group fedls that there is a great ded that can be
done to make this work easier and more enjoyable by smplifying and streamlining the process
and by providing more support to the participants and more rigor to the management of
dandards projects. This theme runs throughout the recommendations. Since there is some
urgency to getting on with the improvements to the process, this executive group remans
committed to staying involved to help the standards-writing participants set a plan in place and
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3.0 Administrative Subcommittee (cont’d)

to ensure that resources are provided to implement thiswork. As a consequence, the group will
work with the leadership of the NEMA Sections and the IEEE Technica Committees on the
development and implementation of atrangtion plan, as outlined in the recommendetions.

Greg Coulter John Estey Robin Hurst

GE Indudrid Systems S& C Electric Company Southern Company

Ben Johnson Brian Keys Clive Kimblin

|EEE-SA Commonwedth Edison Co. Eaton Cutler Hammer
Frank Kitzantides Ddesp Mohla Doug Mader

NEMA Dow Chemica Company Entergy Services, Inc.
Frank Navratil Jm Pauley Wanda Reder

Eaton Cutler Hammer Square D/Schneider Electric Commonwesdlth Edison Co.
Al Scalnik David Stone Sue Vogd

NEMA Cooper Power Systems IEEE

Electric Power Industry Executives M eeting
On Development of Standardsfor ANSI Adoption
September 13, 2002

Recommendations

% Accredited Standards Committees C37, C57 and C62 are to be terminated

% Asabeginning, IEEE and NEMA will pursue their respective sandards with coordination
between the two organizations to avoid overlap, duplication and conflicts

% The NEMA process for NEMA standards covering these products should to be atered to
achieve badance, with users having an equa opportunity to participate fully throughout the
process, including baloting. Users and generd interest categories should be encouraged to

participate.

% The separate NEMA and |EEE processes are for trangition only. In the long term, the god
is to have the best process that makes the most efficient use of participant time and
resources and produces the best standards, recognizing that the optimal process may be
different for different product categories in the low-voltage, medium-voltage and high-
voltage ranges. An implementation plan should be developed and presented to this body
jointly by each IEEE Technicd Committee and its NEMA Section counterpart by March
31, 2003. This should include atimeline and an andysis of how to smplify the structure of
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3.0 Administrative Subcommittee (cont’d)

the standards and standards-writing entities and to make it more accountable to the
industry.

% Mesdtings involving related NEMA and IEEE standards should be held in a common venue
with a well-organized agenda and efficient schedule to minimize travel cost and maximize
utilitizetion of participant time.

¢+ The gtandards process should be made more efficient by:

" Assgning firm schedules to projects that are enforced and with their progress
reported publicly

" Using dectronic tools to cut travel and cycletime

" Having employers engaged in the process, providing resources and time to their
employees and monitoring progress

" Having participants provide input & the beginning of the process and participating
actively from beginning to end

. Ensuring that Working Groups and Task Forces should dl have sunset provisons
and reporting accountability

All participants are to be indemnified by the sponsoring organization.

X/
°e

X/
°e

NEMA to reman the adminigrator for dl TAGs involved in these products. The joint
technical committees should make recommendations to this body on how to effectively
develop the U.S. position on regiona and internationa standards.

Subsequently, Sue Vogd of IEEE provided |EEE’ s perspective on their role, processes and scope, and
suggestions on next steps needed. That perspective was dso distributed to the Adminigtrative SC prior
to the Mesting, and isincluded following:

| EEE Process I mprovements
The |EEE-SA has new programs in place and under development to speed the process

» |EEE Standards Development Online: automated web-based standards devel opment
process—24/7 access to al information and forms needed in order to develop ther
gtandards in an effective and timdy way

=  Optimized Standards Services (OSS): under development for 2003. Will provide
targeted service and support for standards development, based on a project’s need

|EEE Structureis Available

The IEEE-SA is prepared to process any standard previoudy approved soldy through the
ASC

* A PARisrequired

=  Aninvitation to balot will beissued to Transformers balot pool to form balot group
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3.0 Administrative Subcommittee (cont’d)

Anyone (individua or organization) can join the balot pool; IEEE-SA membership
or appropriate feeis required

All |EEE Standards are submitted to ANSI for approval

|EEE Scope
IEEE is not limited to nor can be obligated from developing only certain kinds of standards
(e.0., application guides vs. preferred ratings)

=  Traditiond roles need to be evaluated
=  Scope of Transformers Committee can accommodate different kinds of standards

The Path Forward: How We Can Help
- Recommend that the Transformers project inventory be reviewed and a Spreadshest for all
projects be prepared indicating priority and short/long term plans

What's under development/revision, when scheduled for review, reaffirmation, etc.
Develop asmple project plan
Indude timeine and andyss

The Next Step
- Recommend assgning a Task Force to work with |EEE staff to develop what’ s needed for
Industry Executive Group

Get input from NEMA Section

The joint technical committees should include recommendations on how to effectively
develop the U.S. podition on regiona and international standards

Indusiry Executive Group will meet in April 2003 to review trangtion plan

Discusson proceeded on the ASC process and how it was intended to work, and how it was actualy
performing. Concern was expressed that in severa recent cases involving documents developed by the
Transformers Committee one or more of the delegations did not respond at al to requests for balots.
Genera consensus in our meeting was that the ASC process added unnecessary and nontproductive
steps to the approval process.

Indemnification for those working, under the authority of the Transformers Committee, on documents
for which NEMA now clams sole copyright, is another issue of concern.  Until such time as
implementation recommendations have been made and accepted, the Committee advises to continue
Committee business as usud by continuing work on al documents and projects which have PAR's
approved through norma |EEE procedures, on the understanding that |EEE indemnification prevails for
work done under |EEE procedures.
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3.0 Administrative Subcommittee (cont’d)

Per the recommendations adopted a the Industry Executives Meeting, as indicated above, the
Accredited Standards Committees (ASC) for C37, C57, and C62 are to be terminated, and the
Trandformers Committee is required to present implementation recommendations for ongoing
development and maintenance of C57 gtandards by March 31, 2003. Chairman Sim made the

followmg assgnments

Tom Prevost was asked to coordinate a project inventory of Transformer document projects,
including timelines, and specificaly noting those projects affected by the NEMA copyright issue
Task Force assigned to work with IEEE on implementation plans for future maintenance and
development of Transformer documents, including Greg Anderson as TF Chair, and TF members
Tom Prevost, Ken Hanus, Don Fdlon, and Jn Sm. Other AdSubComm members are welcome
tojoin dso. Bipin Patd, Carl Niemann, and Ed Smith expressed interest in subsequent discussion.
Bipin Patel was asked to coordinate input and communication with NEMA on these issues.

3.6 |EEE delegation report ANSI C57 Committee—B. K. Patel

3.6.1 Ballots

The Delegation has responded to nine ballots since the meeting in Vancouver, Canada.

Eight affirmative ballots were returned asfollows

C57.12.32/D4.3

C57.12.31/D1.4

C57.104/D10

Std. 637-1985 Resffirm

PC57.13.5/D.14.04

C57.19.03-1996 Resffirm

PC57.12.00/D2

IEEE Draft Standard Requirements for Submersible
Equipment - Enclosure Integrity”

Standard for Pole Mounted Equipment - Enclosure
Integrity

Guide for the Interpretation of Gases in Oil Immersed
Transformers

IEEE Guide for the Redlamation of Insulating Oil and
Criteriafor itsUse

Draft: Trid-use Standard of Test Requirements for
Instrument Transformers of a Nomind System Voltage of
115kV and above.

IEEE Standard requirements, Terminology, and Test
Code for Bushings for DC Application

Revison: Draft Standard Generd Requirements for
Liguid-Immersed Didribution, Power, and Regulating
Transformers
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3.0 Administrative Subcommittee (cont’d)

PC57.12.90/D2 Revison: Draft Standard Test Code for Liquid-Immersed
Didtribution, Power, and Regulating Transformers

One ballot was returned disapproved as follows:

C57.12.34/D8 Rev.. "Draft: Requirements for Pad Mounted,
Compartmenta- Type, Sdf-Cooled, Three-Phase
Didribution Trandformers, 2500 kVA and Smadler: High
Voltage, 34 500 GrdY/19 920 Volts and Below; Low
Voltage, 480 Volts and Below"

3.6.2 IEEE/NEMA Copyright Issuefor C57 Documents

An Industry Advisory meeting was held in Washington, D.C. on July 12, 2002 and subsequent to this
meeting, various task forces were set-up to discuss the termination of MOU between IEEE and NEMA
as m-secretariat of ASC C37, C57 and C62. The termination is effective as of June 10, 2002.
(Reference Section 3.5, above)

3.6.3 Present Roster

The roster of the IEEE Delegation to ANSI ASC C57 effective January 1, 2002 isasfollows:

= Pad, B. K., Birmingham, AL - Chair, IEEE Delegation
= Borg, J. D., Jfferson City, MO

= Fdlon, D. J, Newark, NJ

=  Hanus, K. S (dternate), Fort Worth, TX

=  Prevod, T. A., . Johnsbury, VT

=  Sim, H. J, Goldsboro, NC

=  Smith, H. D., Bluefidd, VA

Bipin K. Patdl, Chair, IEEE Dédegation to ANSI ASC C57 Committee
3.7 Committee Service Awards—B. K. Patedl

Bipin Patel presented his report, which is included in the Committee meeting minutes. Tom Prevost
commented that in addition to the recognition provided to Robert Olen for Charing work on
C57.12.31, he should aso be recognized smilarly for C57.12.32. Both enclosure integrity documents
represented significant work effort.  Comment was aso made that Jerry Smith, recognized as Co-Chair
of the WG on |IEEE Standard 1388, has recently retired and will not be attending future meetings. The
intent is to mention this a the Main Meeting so that members are made aware of Jerry’s saus.

In addition, Bipin noted receipt of a letter from Fred Willett's wife, expressng her pride a his
dedication and accomplishments in working with Southwest Electric for over 30 years. Southwest
Electric has agreed to recognize Fred a the Main Committee Meeting. The recognition will be a
surprise to Bob.
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3.0 Administrative Subcommittee (cont’d)

38 Chair’sreport—H.J. Sm

Jin presented his report, which isincluded in the Committee meeting minutes. Particular note was made
during the Adminigtrative SC Meeting of the agreement between |IEEE and IEC for the publication of
dud logo documents. Any IEEE Standards which have no counterpart in IEC can be submitted for
condderation for publishing under this agreement.

3.9 ViceChair’sreport —K. S. Hanus

Ken was unable to attend this meeting. His report was submitted prior to the meeting, and isincluded in
the Committee meeting minutes.

3.10 Secretary’sreport —D. J. Fallon

3.10.1 Member ship Review

Voting Members — Two new members, Craig Colopy of Cooper Power Systems, and Jm Fyvie,
Consultant, recently retired from VA TECH Peebles Transformers, were added at the last mesting in
Vancouver. Review of the membership is proceeding with contacts to members who have not been in
attendance at any of the four most recent meetings. Based on those contacts, two members have
indicated they can be removed from the roster due to changes in responsibility. These are Steve Smith
of Kuhiman and Mark Loveess of Oklahoma Gas and Electric. In addition, information from the Dry-
Type SC indicates that Tim Holdway is no longer involved in the indusiry.  The Committee notes with
gppreciation the past contributions of these members, and removes their names from the roster. Severa
additiond members who have not atended recently have communicated their desre to mantan
membership. The datus of those who have responded will be reviewed at the Adminigrative SC
Mesting. Phone/mail contact will be attempted with those non-attending members who have not been
accessible by e-mail, and membership status recommendations will subsequently be made to the Chair.

The Committee aso notes with deep regret the passing of Emeritus Members Sd Bennon and Chuck
McMillen. Both gentlemen contributed significantly to the Committee and to the Industry, and they
leave behind many friends within our ranks. Though their names have been removed from the
membership roster, they will be remembered.

Following these changes, and prior to the addition of new members at this meeting, membership stands
a

Voting Members - 185
Classfications: Producers - 92
Users- 50
Generd - 43
Life Members 1
Corresponding Members - 1
Emeritus Members - 18

The invitation list has gpproximately 555 names on it at thistime. Review is aso proceeding to remove
Guests who have not attended recent meetings from the invitation list.
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3.0 Administrative Subcommittee (cont’d)

3.10.2 New Member Applications

Applications for Committee Membership have been submitted for:

»  James M. Gardner, Delaware Electric

=  George E. Henry |11, Centra Moloney, Inc.

»  Paul E. Millward, Ingrument Transformer Equipment Corp.

» Robert Thompson, Duke Energy — Energy Delivery Services
These gpplications will be reviewed a the Adminigrative Subcommittee meeting. The Committee
welcomes and encourages active participants to become Voting Members of the Committee.
Requirements and application forms can be found in the Organization and Procedures (O&P) Manud,
accessble on the Committee webste.  Subcommittee Chairs are encouraged to recommend new
members. New member applications can be forwarded to my attention at any time for review at the
next AdsubCom mesting.

3.10.3 PES Directory Rosters

Subcommittee Chairs are requested to keep the rosters updated as they change constantly. Updated
SC Rogters must be submitted to PES in November for incluson in the 2003 PES Directory. SC
Chairs should forward updated SC Rogter information to me by November 4. This information should
be in the format prescribed by PES, per the PES message recently forwarded by Chairman Jn Sim.
Discussons will continue on movement towards eventud use of a single database of Committee roster
information, so that when a member or giest registers, any corrections to contact information can be
used to automatically update Subcommittee and Working Group rosters.

3.10.4 Meeting Minutes

The Minutes of the Vancouver meeting were reproduced at a cost of $1,883.58 for 390 copies and
postage costs were $1,875.15 for 368 mailings (279 within the US and another 79 worldwide), which
averages $10.21 per mailing. While the net cost of Minutes printing and mailing varies for each meeting,
the $10 portion of the regidration fee remains a vaid nomind fee. Vancouver Minutes were mailed on
October 1, with expected ddivery to domestic US dedtinations by 10/4, and to internationd
destinations by October 11.

Discusson will continue on plans to eventudly diminate printing and mailing of Minutes in favor of
complete, timely, and user friendly availability on the Committee website. | note with gppreciation that
Webmaster Susan McNelly and Site Creator Georges Valillancourt have done an excdlent job in
providing an accessible and ussful website and in pogting the Minutes.

We will grive for completion of the Oklahoma City Mesting Minutes at least 6-8 weeks prior to the
next Meeting in Raleigh NC. Subcommittee Chairs are requested to submit their SC Minutes by
December 9, 2002 for this Meeting. The submittal should be an eectronic file via e-mall, formatted in
Word 2000 (or earlier versons) and it would be appreciated if the minutes were put in the format as
shown in the present Minutes, with numbering as indicated in the Main Committee Mesting (10/24/02)
Agenda. Please indicate totd attendance count for each subcommittee, working group, and task force
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3.0 Administrative Subcommittee (cont’d)

meseting in your minutes. Please do not send a copy of the attendance listing for this attendance count.
If a SC Secretary, or another SC member is preparing the SC Minutes, please let them know these
detalls about submitting the minutes for publication. Individud SC Minutes will be posted on the
Committee webdite as soon asthey are available.

3.10.5 Addendum to Secretary’sReport — Action Taken During Admin. SC Meeting

Membership applications were reviewed and gpproved for the new member gpplicants identified in
Section 3.10.2 (above). In addition completed applications were submitted during the meeting for Ron
Daubert of Finley Engineering, and for Paul Orehek of Richards Manufacturing. These gpplications
were reviewed and gpproved adso. The Committee welcomes al these new members;, Mr. Orehek is
welcomed back in arenewa of his prior membership, with gppreciation for his prior years of service as
Chair of the Underground Transformers and Network Protectors SC.

The Secretary had contacted Bill Kennedy regarding a change in his membership status to Emeritus
Membership. Bill’s contributions to the Committee and the indusiry have been exceptiona during his
career with severa manufacturers and have been highlighted by his service to the Committee as Chair of
the HVDC Converter Transformers and Smoothing Reactors SC.  Bill responded affirmatively to this
recognition, and the Adminigrative SC unanimoudy gpproved and acclaimed his Emeritus status. Bill
will be notified by letter, with appreciation for his years of dedicated service.

3.11 EEE StandardsActivities— Naeem Ahmad
There was no report of |EEE Standards activities presented at the medting.
3.12 Standards Subcommittee- T. A. Prevost

3.121 Standar ds and coordination activities

Tom Prevost reviewed his report, which is included in the Committee meeting minutes.  In addition,
items of note during this section of the meeting include:

SC and WG Chairs are advised to pay paticular atention to the listing of PAR's (Project
Approva Requests) that are nearing expiration, and to take appropriate action to either complete
or request extensions, if necessary, through the on-line process available through |EEE.

Concern was expressed for difficulties in reaffirmation of C57.21 (IEEE Standard Requirements,
Terminology, and Test Code for Shunt Reactors Rated Over 500 kVA ) semming primarily from
errors introduced by the scanning performed by |EEE.

During the last meeting Tom had asked for suggestions for Committee Standards projects to use
the fagt-tracking process involving use of web-based tools and other IEEE facilities to accelerate
standards development. The On-Line Monitoring Guide, under sponsorship of the Power

Minutes Page 19



3.0 Administrative Subcommittee (cont’d)

Transformers SC and WG Chairs Donad Chu and Andre Lux, is proposed as the Committeg’s
flagship project in fast-tracking.

Tom dso discussed concerns reated to metrification of |EEE standards at this time. Notes on this
discusson areincluded in Section 14 (Old Business).

3.12.2 Documents submitted to the Standards Board

See the gatus reports in Attachments 1 and 2 at the end of the assembled Committee Minutes.

3.13 Subcommittee Activities- Subcommittee Chairs

3.13.1 Audible Sound and Vibration - Jeawan Puri
No itemsto report to the Administrative SC.

3.13.2 Bushings- F. E. Elliott

Fred reported that Russ Nordman has changed jobs and may have to be replaced as TF Chair for the
TF on Draw Lead Bushings.

In addition, Fred noted the potentid need to reectivate the C57.19.01 WG on Dimensona
Requirements for Bushings. The Standard will be up for resffirmation shortly, and there is sufficient
indication that a revison will be required in some areas and that a reaffirmation will not be approved.
Chairman Sim agreed reactivation of the WG was a good idea.

3.13.3 Dielectric Tests- L. B. Wagenaar

Loren reported on three status changes for ongoing projects:

The TF reviewing the Impulse Test Guide had been working under the authority of the WG on
Revison of Trangent Overvoltage Tests. The scope of this work has grown such that Loren
recommends it be devated to a separate WG. Art Molden, present TF Chair, will continue as
WG Chair.

Bertrand Poulin has resgned as Chair of the WG on Revison of Transent Overvoltage Tedis.
Fierre Riffon will take over the role as Chair.

The TF work led by Phil Hopkinson on revison of the didectric test vaues in the tables of
C57.12.90 has grown such that Loren recommends evation to WG status aso. Phil will continue
as Chair.

The Committee Chair accepted these recommendations.
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3.134 Digribution Transformers— E. Smith

Ed noted his SC's process of requiring Co-Chairs for each WG, with one user and one manufacturer
sharing the respongbility. John Lazar's work responshilities have changed, and he has asked to be
replaced as Co-Chair of the WG on single- phase pad mounted transformers. Jerry Smith must aso be
replaced as Co-Chair of the WG on Electronic Reporting on Test Data.  Ed will review to find
replacements for these Co-Chairs.

3.135 Dry-Type Transformers — Richard Dudley reporting for Chuck Johnson and Wes
Patter son)

No items to report to the Adminigrative SC. Wes' difficulty in attending recent meetings due to his
work responghilities was noted. Chuck has been atending regularly, but was unable to make this
meseting. Richard indicated further that Paulette Payne will be Chairing the SC Meeting this week.

3.13.6 HVDC Converter Transformers & Smoothing Reactors- Richard Dudley

Data and feedback is starting to come in on the project documents in publication, and the SC isinitiating
discussion on needs and process for future revisons.

3.13.7 Ingrument Transformers- J. E. Smith

No itemsto report to the Administrative SC.

3.13.8 Insulating Fluids—F. J. Gryszkiewicz

Frank indicated interest and discussion of two possible subjects for new |EEE guides.

Patrick McShane has suggested development of an IEEE Guide for Esther based, or vegetable
based, fluids, and it may be appropriate to do so. Frank noted further that ASTM is proceeding
with investigation of these fluids adso, and that our work would be related to maintenance and use
of such fluids

Need was noted for development of a Guide for the analysis of furanic compoundsin insulaing
oils. Furanic compounds are released into the oil as cdlulosic insulation ages and deteriorates.

Discussion will proceed with recommendation to follow if specific projects and WG's are needed.

3.139 Insulation Life—D. W. Platts

No itemsto report to the Administrative SC.
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3.13.10 Performance Characteristics—R. S. Girgis

Ramsis noted to the group that there will be a PCS sponsored tutoria on Tuesday presenting materia
on a newly discovered phenomenon involving generation of hydrogen and methane from core hot spots
related to core overexcitetion.

Also under the sponsorship of PCS, Peter Bama reported that Bob Degeneff had met with
representatives of the Switchgear Committee on the subject of common interest in PCS work on
transent voltages due to transformer/bresker interaction. There is common understanding that a
potentid for problem exists, and there will be continuing dialogue between Committees as the PCS
work proceeds. Greg Anderson noted that the topic of this work is under consderation for a future
Tutoria sesson.

3.13.11 Power Transformers- E.G. Hager

Red Hager requested change of Tom Lundquist’s status from Vice-Chair to Co-Chair of the Power
Transformers SC. Chairman Sim accepted this recommendation.

3.13.12  Underground Transformersand Network Protectors— C. Niemann

Carl noted in the materia he provided to update the PES Rogter ligting for the Transformers Committee
that Brian Klaponski is the Chair for work on C57.12.40, having taken over from past Chair Leon
Plaster.

3.13.13  Mesetings& Planning - Greg Anderson

Asindicated, Greg's report is included in the Committee meeting minutes. No other items to report to
the Adminigtrative SC.

3.14 Old Business

3.14.1 Metrification Policy

This item was discussed during Tom Prevost’s review of the Standards Report.  The Transformer
Committee remains concerned related to the safety impact of IEEE's Metrification Policy on some
specific digtribution product standards. In particular, many negative ballots were cast for C57.12.34,
due to concern that the exclusive use of metric units would have a negative impact on safety during field
handling of transformer equipment. The Committee fdt that a waiver would reasonably be granted to
add imperid of English units in parentheses, but that did not meet IEEE requirements. Tom went to the
|EEE Standards Board Meseting in June to present the Committee' s case. There was general agreement
during discussion that the safety concerns were redl, but at this point it gppears that a blanket exception,
even for safety concerns, is not a redlistic expectation. Bruce Barrow, a dedicated volunteer and a
grong proponent of metrification, indicated a the meeting that he would be willing to review the
document to modify it to address the safety concerns and at the same time meet the IEEE metrification
guidelines. Tom left with the understanding that such a review would be performed, and that the
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appropriately modified document could then be re-submitted for balot. Hopefully that balot will be
acceptable; if not there would be better judtification for requesting awaiver from IEEE. . Steve Shulll,
the WG Chair for C57.12.34, was to be in contact with Bruce Barrow for this review. Status is
uncertain a this time. Chairman Sim asked for assstance of other Committee members to work with
Steve in moving this issue to resolution.  There are additional documents following close on the heds of
C57.12.34 that will have the same concerns.

3.14.2 Need for Continuation of WG Activities

Chairman Sim noted with concern that there have been severa ingtances recently where WG activities
were cancdled relatively close to meeting time, well after severa revisons of planned schedules had
been digtributed. The first concern relates to the need to kegp Committee activities on schedule and
progressing. To that end, SC and WG Chairs are urged again to make sure the Co-Chairs and/or
Secretaries are established so that meetings can continue even in the absence of the Chair. Most SC's
and WG's do have this depth of leadership; the recommendation is for adl to do so. Chairman Sm

further directed that when persona or work circumstances dictate that WG leadership cannot attend,

the SC Chair shall take over to lead the WG meeting. Chairs are again reminded that this concernisa
measure of the respect afforded our work, and that many attendees, and their supporting employers,

budget time and expense to attend our meetings based on the expectation that scheduled WG meetings
will take place. Addressng a second concern, in the event it will not be productive to convene a WG

session at a particular meeting (document completed, ballot approved, and in process for fina approva

and publication, for example), notice of that WG meseting should be withdrawn from the schedule at the
firgt opportunity for schedule review, wdl prior to the meeting. This courtesy will help aleviate concerns
expressed by severd attendees. The Chair thanks al SC and WG Chairsfor their cooperation.

There were no other items of old business.

3.15 New Business

3.15.1 Thursday Morning Main M eeting Function and Value— Don Platts

Don brought up a concern for the vaue of the Thursday morning Main Committee Meeting as presently
dructured. He questions whether the time and expense our companies make in providing for
atendance on Thursday is bringing sufficient return. A good portion of the meeting is spent in
announcements of future meeting plans and various recognitions, and then SC Chairs are encouraged to
rgpidly recount activities with sometimes only sketchy details. As our meetings are intended to be
technical in nature, and as the status and capability of the website and dectronic communications can
easly do a better job of pogting and tranamitting the information usudly dispensed on Thursday, Don
questions whether the Thursday meeting should be reviewed for possible changes in focus. There was
generd agreement that this concernisvaid. Discusson dso moved to the effectiveness of the extension
of the schedule to incorporate an extra day of meetings to minimize conflicts. Chairman Sim supported
the need for more technica content. Administrative SC members were asked to provide specific
recommendations on improvement of the Thursday meeting structure and content — to be forwarded to
Chairman Sm for review at the next Adminigrative SC Meeting. Peter Bama commented on the vaue

Minutes Page 23



3.0 Administrative Subcommittee (cont’d)

of recognition, and suggested that this function be moved to the Tuesday Luncheon, taking advantage of
the larger audience available earlier in the week.

3.15.2 Single Database of Committee Roster and Contact Information

The Chair brought up the need to incorporate or unify the Committee rogter information into one
datebase. The Secretary maintains the Roster used for invitations and mailings, there is a separate
mesting registration database administered with assstance from |IEEE at present, and each SC Chair
and WG maintains their own information as well. The Chair asked Greg Anderson and Don Falon to
review and report back on plans for combining at least some of these functions into a Sngle database.
Tom Prevost requested to be kept in the loop, as he hopes eventudly to include the Standards
Asocidion rogter in this unification.

3.15.3 Printing of Committee Minutes

Continuing the practice of printing and distributing hardcopy of the Minutes, as opposed to moving to
excdudve or primary avalability online and through eectronic transmisson, remains an item of
discusson. Severd members have expressed a desire to continue the practice of printing. Even with
options for publicly available web access for those without persona capability, persondly printing
Minutes can be difficult and costly. Chairman Sm aso points out that some members indicate their
preference for having a printed copy for review at the subsequent meeting. The Chair asked whether
we should make a decison now, or consder further and plan to make a decision in Raeigh. Printing
and mailing costs average about $9-10 per copy, and recent printings included just under 400 copies.
Printing at cost is one item consdered. We do need to consder that our O&P Manud requires
digtribution of Minutes to al members, and dthough the format is not specified, changes from printed
format may create problems for some. At Thursday’s Main Mesting, the Secretary will assess the
interest of attendees present in continuation of printing or moving to dectronic format as the primary
medium for digtribution.

There were no other items of New Business.
3.16 Adjournment

Chairman Sim adjourned the meeting a 5:41 p.m.
Respectfully submitted, D. J. Falon, Secretary

Minutes Page 24



3.0 Administrative Subcommittee (cont’ d)
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Minutes Page 25

Fall Committee Chair
Pittsburgh, PA Sm
Oklahoma City, OK Sm
Orlando, FL Patel
Niagara Falls, ON, Canada Patel
Monterey, Mexico Matthews
Guanguato, Mexico Matthews
St. Louis, MO Binder
Burlington, VT Binder
Boston, MA Harlow
Milwaukee, WI Harlow
St. Petersburg, FL Borst
Cleveland, OH Borst
Bdtimore, MD Vetch
Montreal, PQ, Canada Vetch
Charlotte, NC Vetch
Long Beach, CA Compton
New Orleans, LA Compton
Pittsburgh, PA Y annucci
Toronto, ON, Canada Y annucci
Boston, MA Savio
Detroit, Ml Savio
Philadelphia, PA McNutt
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4.0 Editor’sReport — M. Christini

Between April and October 2002, atotd of (73) papers in the trandformer area (including both new
and revised papers) were submitted to IEEE Transactions on Power Delivery. During this time (68)
reviews were completed and (5) reviews ae in-progress. For completed reviews, the
recommendations were: Accept without changes (33), Accept with mandatory changes (25), and
Regect (10). A complete summary of these papersislisted below.

All members of the IEEE Transformer Committee are invited to review technica papers. To review
|EEE Transaction Pgpers on transformers, you can sign up at: http:/tpwrd-ieee. manuscriptcentra .com/

INSTRUCTIONS FOR SIGNING UP TO REVIEW |IEEE TRANSACTIONS PAPERS
1
2.

3.

4.

5

Before you create a new account, please check for an existing account by clicking on: "Check for Existing Account”
Assuming that you do not get an existing account notification email, click on " Create New Account" and enter in your
information.

Please specify any “Speciaty / Areaof Expertise’ according to the 5 numerical codes below:

13a Power and Instrument Transformers
13b: Insulating fluids category

13c: Dielectric Testing

13d: Audible Noise and Vibration

13e: Transformer Modeling Techniques

Please specify any “Key Words” such as: distribution transformers, core losses, oil DGA, or thermal, for example.
Qi ihmit vniir infarmatinn

Findly, I would like to thank al of the reviewers who volunteered for this effort and donated many
hours of ther time.

Mark Chrigtini, Editor, IEEE Transactions on Power Delivery

Accept without changes

TR12 Transformer Phase Coordinate Models Extended for | Svenda Rev.

0151999RA1.R1 Grounding Sysem Andyss No

2000TRO93.R1 Accurate Modeling of Core-type Didribution Transformers | Noda New
for Electromagnetic Trandent Studies No

2000TR527.R3 Dynamic Moddling of Transformer Core From Experimental | Akcay Rev,
Hysteress Data No

2000TR609.R1 Measurement of Lambdal Characteristics of Asymmetric | Fuchs Rev.
Three-Phase Trandformers and Their Applications No

Minutes Page 26




4.0 Editor’s Report (cont’d)

2001TR178.R1 Esimaing Ovepressures in Pole-Type  Didribution | Hame New
Transformers Part |: Tank Withstand Evauation No
2001TR182.R1 Edimaing Ovepressures in  Pole-Type Didribution | Dastous New
Transformers Part |1 Prediction No
2001TR244RA1.R1 | Condition Assessment of Power Transformer On-Load Tap- | Birtwhistle | New
Changers Usng Wavelet Andyss and Self-Organizing Map: No
Fed Evauation
2001TR253.R2 Design of A High Power Brushless Linear Vaiable| Faz Rev.
Transformer Yes
2001TR274.R1 A Harmonic Modd For the Nonlinearities of Huang Rev.
Yes
Sngle-Phase Transformer With Describing Functions
2001TR282.R2 Experience With Return Voltage Measurements For Assessing | Saha Rev.
Insulation Conditionsin Service Aged Transformers No
2001TR394.R2 Reducing Losses in Didtribution Transformers Olivares Rev.
Yes
2001TR419.R2 A Newly Modified Forced Oil Cooling System and Its Impact | Wahab Rev.
On In-Searvice Transformer Oil Characteristics No
2001TR452.R2 Study of Abnorma Electricd Phenomena Effects On GSU | Y. Liu Rev.
Transformers No
2001TR454.R1 New Solid-State On-Load Tap-Changers Topology For | Faiz New
Transformers No
2001TR466.R1 Real-Time Dynamic Loading and therma Diagnogtic of Power | Lachman | Rev.
Trangformers No
2001TR495.R1 Fast Ferroresonance Suppression of Coupling Capacitor | Graovac New
Voltage Transformers No
2001TR580.R2 A Nove Extenson Method for Trandformer Fault Diagnoss | M. H. | New,
Wang No
2001TR632.R1 Evolving Neurad Nets For Fault Diagnoss of Power | Y-C New,
Transformers Huang No
TPWRD-00037- Data Mining Approach for Analyss of Power Trandformer | Thang New,
2002.R1 Dissolved Gas Records Using the Sdlf-Organising Map No
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TPWRD-00039- A Study on Transformer Loading in Manitoba -- Part I: Pesk- | X. Li New,
2002.R1 load Ambient Temperature No
TPWRD-00049- PSpice Computer Model of a Non-linear Three-phase Three- | Pedra Rev.
2002.R2 legged Transformer No
TPWRD-00058- A New Data Mining Approach for Dissolved Gas Andysisof | Y-C New,
2002.R1 Qil-Insulated Power Apparatus Huang No
TPWRD-00066- Coolant Flow Digtribution and Pressure Loss in ONAN | J. Zhang Rev.
2002.R2 Trandormer Windings - Pat 1. Theory and Modd Yes
Deve opment
TPWRD-00067- Coolant How Didribution and Pressure Loss in ONAN | J. Zhang Rev.
2002.R2 Tranformer Windings - Pat 2. Optimization of Design Yes
Parameters
TPWRD-00106- Proposed Standards for Frequency Conversion Factors of | teNyenhuis | New,
2002.R1 Transformer Performance Parameters Yes
TPWRD-00109- Computation of Vey Fag Trandent Overvoltages in| Popov Rev.
2002.R2 Transformer Windings No
TPWRD-00140-2002 | A wide-band lumped circuit modd of eddy current lossesin a| Holmberg | New,
coil with a coaxia insulaion system and a stranded conductor No
TPWRD-00145- Temperature Responses to Step Changes in the Load Current | H. New,
2002.R1 of Power Transformers Nordman | No
TPWRD-00152- Harmonic Frequency Leskage Fluxes in 3-Phase, 3-Winding | Forrest New,
2002.R1 Converter Transformers No
TPWRD-00186- Prediction of Hottest Spot Temperature (HST) in Power and | Pradhan Rev.
2002.R2 Station Transformers No
TPWRD-00196-2002 | A new Method for the cdculation of the Hot-spot | Radakovic | Rev.
R1 Temperature in power Transformers with ONAN Cooling No
TPWRD-00212- A smple method for cdculating core temperature rise in | Ryder New,
2002.R1 power transformers is complete. Yes
TPWRD-00223- REVIEW OF TIME-DOMAIN POLARISATION | Saha Rev.
2002.R2 MEASUREMENTS FOR ASSESSING INSULATION No

CONDITION IN AGED TRANSFORMERS

Revise and Resubmit
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TR9 028 1999 Characterizing Internd Faults in Didribution Trandformers | K. Butler Rev,
Using Computer Smulation And Feld Experiments No
2000TR527.R1 Dynamic Moddling of Transformer Core From Experimentd | Akcay Rev,
Hyseress Data No
2000TR527.R2 Dynamic Modeling of Transformer Core From Experimenta | Akcay Rev,
Hysteress Data No
2001TR253.R1 Desgn of A High Power Brushless Linear Vaidble| Faz Rev.
Transformer No
2001TR282.R1 Experience With Return V oltage Measurements For Assessing | Saha Rev.
Insulation Conditionsin Service Aged Transformers No
2001TR3%4.R1 Reducing Losses in Digribution Transformers Olivares Rev.
No
2001TR419.R1 A Newly Modified Forced Oil Cooling System and Its Impact | Wahab Rev.
On In-Searvice Transformer Oil Characteristics No
2001TR452 Study of Abnorma Electricd Phenomena Effects On GSU | Y. Liu Rev.
Transformers (Part 1 of 2: Effects of Switching Trangents) No
2001TR452.R1 Study of Abnorma Electricd Phenomena Effects On GSU | Y. Liu Rev,
Transformers (Part 1 of 2: Effects of Switching Transents) No
2001TR453 Study of Abnorma Electricd Phenomena Effects On GSU | Y. Liu Rev.
Transformers (Pat 2 of 2. Effects of SFC Operation & No
Lightning)
2001TR580.R1 A Nove Extenson Method for Trandformer Fault Diagnoss | M. H. New,
Wang No
TPWRD-00010- Trandormer Design Optimization with Congderation of | Cheng Rev.
2002.R1 Restrained Inrush Current and Low Leskage Inductance No
TPWRD-00031- Experimenta Development of Superconducting Fault Current | Hiroaki Rev.
2002 Limiting Transformer (SFCLT) for Electric Power System No
TPWRD-00037- Data Mining Approach for Anadyss of Power Transformer | Thang Rev.
2002 Dissolved Gas Records Using the Sdlf-Organising Map No
TPWRD-00049- PSpice Computer Model of a Non-linear Three-phase Three- | Pedra Rev.
2002 legged Trandformer No
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TPWRD-00049- PSpice Computer Moddl of a Non+-linear Three-phase Three- | Pedra Rev.
2002.R1 legged Transformer No
TPWRD-00057- Salamic Response of Transformer-Bushing Sysems Ersoy Rev.
2002 No
TPWRD-00066- Coolant Fow Didribution and Pressure Loss in ONAN | J. Zhang Rev.
2002.R1 Trandormer  Windings - Pat 1. Theory and Modd Yes
Devel opment
TPWRD-00067- Coolant Flow Didribution and Pressure Loss in ONAN | J. Zhang Rev.
2002.R1 Trandormer Windings - Pat 2. Optimization of Design Yes
Parameters
TPWRD-00160- A Smplified Transformer Therma Modd Based On Therma- | Tang Rev.
2002 Electric Andogy No
TPWRD-00186- Prediction of Hottest Spot Temperature (HST) in Power and | Pradhan Rev.
2002.R1 Station Transformers No
TPWRD-00196- A new Mehod for the cdculaion of the Hot-spot | Radakovic | Rev.
2002 Temperature in power Transformers with ONAN Cooling No
TPWRD-00212- A smple method for cdculating core temperature rise in| Ryder New,
2002 power transformersis complete. Yes
TPWRD-00223- Review of Time-domain Polarizetion Measurements for | Saha Rev.
2002 Assessing Insulation Condition in Aged Transformers No
TPWRD-00223- Review of Time-domain Polarization Measurements for | Saha Rev.
2002.R1 Assessing Insulation Condition in Aged Transformers No
Reject
2001TR453.R1 Study of Abnorma Electricd Phenomena Effects On GSU | Y. Liu Rev,
Transformers (Part 2 of 2: Effects of SFC Operation and N
Lightning) 0
2001TR649 De-rating of Digribution Trandformers For NonSnusoidd | Faiz Rev,
Load Currents Using Finite Element Method No
TPWRD-00010- Trandormer Design Optimization with Congderation of | Cheng Rev.
2002.R2 Restrained Inrush Current and Low L eskage Inductance No
TPWRD-00040- A Swudy on Trandformer Loading in Manitoba -- Part 1I: | X. Li Rev,

Minutes Page 30




4.0 Editor’s Report (cont’d)

2002.R1 Loading Capability No

TPWRD-00044- Research on a New and Efficient Spherica Adsorbent for On- | Peng Rev,

2002.R1 Site Regeneration of Transformer Ol No

TPWRD-00117- Power How Andyss in Trandormers by Electromagnetic | Edwards Rev,

2002 Feds No

TPWRD-00191- A Novel Extenson Neurad Network for Power Transformer | Wang Rev,

2002 Fault Diagnogs No

TPWRD-00233- A Grey-Extenson Method for Power Transformer Fault | Wang Rev,

2002 Forecagting No

TPWRD-00258- The Needs for Derating of the Didribution Transformersin | Shikoski Rev,

2002 Macedonian Power System No

TPWRD-00295- Wavelet Trandform based Impulse Fault Pattern Recognition | Purkait Rev,

2002 in Digribution Transformers No
Stll In Progress

TPWRD-00213- Procedures for detecting Winding Displacements in Power | Chrigtian

2002 Transdformers by the Transfer Function Method

TPWRD-00246- Vibro-acoustic techniques to diagnose power transformers Bartol etti

2002

TPWRD-00354- An Improved Low Frequency Transformer Modd for use in | Chandrasen

2002 GIC Studies a

TPWRD-00359- Wide Band Modding of Power Transformers Gustavsen

2002

TPWRD-00390- Numerical Determination of Losses in the Tank Walls of Pad- | Olivares

2002 Mounted Transformers: A Two-Dimensond
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5.0 ViceChair’'sReport —K. S. Hanus

The Vice Char was unable to attend the meeting. His report had been submitted prior to the meeting,
and was reviewed by the Chair. The full report follows below.

51 PES Technical Council Committees

The following are reports on activities of PES Committees on which the Vice Chair serves as
Committee representative.  All of the meetings reported were held at the 2002 Summer Mesting in
Chicago, IL on July 21-24, 2002.

511 Technical Sessions

Here are the high points of the discussions held and the report presented at the mesting:

a PES will continue to publish Technicad Committee promotiond articles in the new Power & Energy
Magazine. The emphasis will be on present and future activities. The length of the article is a the
discretion of the author. It may include: technicd information, announcement of new working groups
and task forces, membership information, and recruitment’s for new members. Recently Greg Anderson
submitted an article for the Transformers Committee highlighting a recent meeting. Many thanksto Greg
for putting the article together and his efforts to use the article to promote the activities of the committee.

b. Md Olken gave a presentation on the new PES publication titled “Power & Energy”. Méd is the
new editor of this publication which will replace the “PE Review” and “Computer Applications in
Power” magazines beginning January, 2003. The new publication will be issued bi-monthly.

¢. John Pasarba gave an update on the planning for the first “Even Year” meeting to be hdd in the fal of
2004. One annud PES meseting will be held in the early summer of each year (Toronto —2003, Denver-
2004). Another meeting will be held in the fal of each year. In the odd numbered years this meeting
will be the T& D Conference (Ddlas-2003). John chairs a committee thet is planning the fal mesting
that will occur during even numbered years.

d. Jm Harlow gave a presentation on the need to capture information presented in panel sessons.

Abstracts for panel sessions are currently printed in the meeting proceedings. The PES officers have
expressed a desre to capture the actua presentations given during the panel sessons. These
presentations might then be posted on the PES Webste. A lengthy discussion followed with a sampling
of some of the comments from:

Susan Sacks — What would be the content?

Dan Norddl — Use Microsoft PowerPointa and capture the speakers notes.
Greg Wlech — Would only submit Adobe Acrobat PDF files.

George Nail — Concern about the size of thefiles.

Bruce Dietzman will draft a policy proposal to be submitted to the Technical Council for review. This
proposal will address the request of the PES officers. As an interim response, Bruce requested that the
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pand chairs ask the presenters in their upcoming sessions to provide them a copy of their PowerPoint
presentations. Bruce will collect these presentations and have the Executive Office post them on the
PES Website on atrid basis.

e. Susan Sacks, dong with other members of the Executive Office saff, gave a presentation on the
changes in the Author’ s Kit and the status of eectronic publications.

f. Char Dietzman expressed his thanks and gppreciation to the members of the Technica Sessons
Committee. He stated that he had truly enjoyed working with the committee and that the members of
the committee had made his job very easy. He then introduced Keith Gray who will assume the Chair's
position beginning on January 1, 2003.

0. Anne Marie Sahazizian, TPC for the 2003 Generd Meeting gave a report on the technical program
for the meeting to be held in Toronto. Anne Marie stated the program would be based on five tracks
which included Assst Management, Risk Management, Telecommunications Information & Contral,
Industrial Power Didribution and Developments in Power Engineering Technologies.

The IEEE Power Engineering Society (PES) 2003 meeting will be held at the Sheraton Centre in
Toronto, Canada from July 13-18", 2003. This power engineering conference will bring together
practicing power engineering engineers and academics from around the world. The am of the
conference is to provide, share, and discuss various issues and developments in the field of eectrica

power engineering.
The theme of the meeting is“Empowering Ideas”. Preferred topics for the meeting are as follows:
Track 1 Asset M anagement, covering such topics as.

= optimizing the use of assats (including operation, maintenance, refurbishment, upgrading,
replacement, etc);

=  maintenance philosophies and implementation Strategies,

= systemn cgpability enhancements,

» |ife-cyde management drategies,

*  managing assets for customer satisfaction

» impact of aging assets on system and investment planning;

= benefits of wide area control for improving power system dynamic performance.

Track 2 Risk Management, covering such topics as:

= security of IT systems,

= asset physicd security;

= control centers- digtributed vs. centralized; contingency capability;

=  managing the financid risksof Performance Based Rates,

» therisk-cog trade off in transmission and/or in distribution system design.

Track 3 Tedecommunication, Information, and Control, covering such topics as.
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5.0 Vice Chair’'s Report (cont’d)

= online system security assessment;

= communications systems;

= communications protocols;

» transmisson and digtribution dispatich and/or control systems (changes needed to provide
maximum vaue in awholesalelretall open access environment)

= wide area dability and control.

Track 4 Industrial Power Digtribution, covering such topics as.

=  power qudity & conditioning;

» |oad management;

= Hi Dd — Internet Hotdls (telco Hotdl's, Web hosting Sites);
= DG interconnection

*  microturbines,

= custom power equipment

Track 5 Developmentsin Power Engineering Technologies, covering such topics as:

= golutions to minimize environmenta impacts,

= functiond specification and solution evauation criterig;

= development in power gpplications of superconductivity;

» deveopmentsin diagnostic techniques,

= innovative protection and/or control technologies and methods,

= developments in communications and information technology for power system applications
= devedopmentsin load management and contrals,

= power eectronic controllers/devices (PEC s or FACTS) for power system gpplications.

Manuscript Submission:  Complete manuscripts are to be submitted eectronicdly via the PES
Generd Meeting 2003 web ste, which will be linked o the PES home page (Www.ieee.org/power).
The dte will be available for submissons beginning early November, 2002 through January 13, 2003
Authors will be notified of the decision regarding their paper by the end of February, 2003. The sit€'s
URL will be announced at a later date. Please check the PES web site and the PES Author’s Kit for
manuscript formatting and preparation indructions and more information about submission as it becomes
avaladle

512 Organization and Procedures Committee

51.2.1 Technical Committee Activity Reports

There was much discusson on the scope of the Power System Communications Committeg”’. It was
noted the scope needed more information about security and safety. 1t was aso noted the scope should
not encroach on the NEC or NESC safety issues.
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5.0 Vice Chair’'s Report (cont’d)

Malcolm Thaden discussed the need of O& P manuas addressing the handling of position papers. He
suggested looking a the SA webste and the requirements of the SA O&P manud for guidance. This
may be something the Transformers Committee may want to look & doing.

5122 Revision of the Technical Council Organization and Procedures M anual

There was no discussion about the Transformers Committee O& P Manua as it was gpproved during
the New Y ork TCOP mesting.

5.2  Technical Paper Reviews

521 Technical Paper Review Summary

Between April and October 2002, a total of (73) papers in the transformer area (including both new
and revised papers) were submitted to IEEE Transactions on Power Delivery. During this time (68)
reviews were completed and (5) reviews are in-progress.  For completed reviews, the
recommendations were: Accept without changes (33), Accept with mandatory changes (25), and
Reject (10).

522 Technical Paper Session at 2002 Winter M eeting

We had two technical sessions with 6 proceedings papers and 3 transactions papers presented during
the IEEE/PES 2002 Summer meeting in Chicago, IL, July 21 — 25, 2002.

523 Technical Paper Session at 2003 Summer M eeting

At this point there are four transactions papers proposed for the Toronto meeting, therefore it is likely
the committee will sponsor two technical sessons a the meeting.  The deadline for submisson is
January 13, 2003 and the fina program for technica sessons will be findized sometimes in March
2003.

Respectfully submitted, K.S. Hanus, Vice Chair
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6.0 Transformer Standards- T. A. Prevost

The Standards Sub Committee met on Wednesday October 23, 2002.
6.1 ChairsRemarks:

6.1.1 Ballot Pool:

The chair commented that the maintenance of the ballot pool is an individual’s responsblity.
This requires that everyone who would like to participate in Transformer Committee balots have their
correct information (particularly email address) in the IEEE bdloting database. This can be done by
accessing the |EEE web site below:
- http://standards.ieee.org.//dblbaloting/bal otform.html
There is no way at this time to determine if a member has a correct e-mail address. The
best way to insure that a correct address isin the database is to re-enter your information.
If you have not received an invitation to balot any Transformer committee dandards in the last Six
months then it is safe to assume that you are not in the balot pool.
A lig of ballot pool memberswill be circulated a the main committee meeting on Thursday.

6.1.2 Web Based Tools;

|EEE has devel oped web based toals to facilitate work for working group members between meetings.

Two working groups have agreed to utilize these tools and report to the subcommittee. These are;
C57.143 Guidefor Application of Monitoring to Liquid-Immersed Transformers and Components
C57.98 Guide for Impulse Tests

6.1.3 Metrification:

The issue of metrification of Transformer Committee standards is presently resting with the approvad of
C57.12.34 “Pad-Mounted, Compartmenta- Type, Self-Cooled, Three-Phase Didribution Transformers,
2500 kVA and Smdler: High-Voltage, 34 500GrdY/19 920 Volts and Below; Low Voltage, 480 Volts
and Bdow — Requirements’ In June the Standards Board reviewed the request by the working group to
dlow dua dimensoning (Inch-Pound and Metric). The chair of SCC 14 (Review of Standards for
compliance to IEEE metric policy) commented that he had not had an opportunity to review the request
and offer a solution. The action that was decided was that the C57.12.34 WG chair should work with the
SCC 14 chair to accommodate metric issues. These would then be incorporated into the next revision
and recirculated.

Ron Stahara and Steve Shull, joint chairs of C57.12.34, have developed a new revison which includes

normative annexes and footnotes which guide metric converson. This revison will be recirculated with
the hope of approval.
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6.0 Transformer Standards (cont’d)

6.2

6.2.1

6.2.2

6.2.3

6.3

6.3.1

Reportsof WG's:

C57.12.00, C57.12.90 - Subhash Tuli

The latest revision of these standards has been baloted with severd negatives resulting. Subhash
is currently working with the commenters and negetive bdloters to resolve negatives and

incorporate comments where appropriate. A recirculation ballot will need to be conducted. We
expect to have the recirculation balot complete by the end of 2003.

PC57.144 WG on Guide for Metrification of Transformer Standards — Dudley
Galloway

The WG now has an active PAR
Latest draft is posted on the TR Comm web ste. It includes a spreadsheet which guides metric
conversons as wel as sgnificant units.

WG on Grounding Transformers- Steve Schappell.

Surge Protective Devices Committee working group C62.91 (IEEE 32): Revison to
Requirements and Tests for Neutral Grounding Devices has decided to transfer maintenance of
this standard to the Tranformers Committee. This will be a new WG with Steve Schappell as
char. Steve has applied for a PAR under the number of PC57.32. The WG will be contacting
manufacturers of grounding devices to gain input as well as users. This WG will be transferred
to the Performance Characteristics subcommittee.

New Business

|EEE 62: |EEE Guide for Diagnostic Field Testing of Electric Power Apparatus -
Part 1. Oil Filled Power Transformers, Regulators, and Reactors

This standard needs to be reaffirmed and maintained. It has a 1995 date. The subcommittee
reviewed the status and decided that the best course of action would be to reaffirm the standard and
then start a revison project based on comments received during the resffirmation process. Waly
Binder has agreed to be WG chair for the reaffirmation process. The reaffirmation balot should be
issued early in 2003.

6.4

Standards Activities Since the April, 2002 M eeting

Significant items from Tom Prevost’s October 20, 2002, Report to the Adminigtrative SC follow. The
Attachments referenced are included at the end of the Minutes.

TRANSFORMERS STANDARDS AND COORDINATION ACTIVITIES
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6.0 Transformer Standards (cont’d)

The transformers standards status is given with two attachments:

Attachment 1isalist of al the C57 standards, including ANS C57 standards, sorted by Subcommittee
names. It contains a lising of the projects for which a Subcommittee is responsible, and coordination
activities with other PES Committees. The standards that are not assigned yet, or do not belong to the
Trandformers committee, are listed under the Standards Subcommittee.  For the publication of the
Transformers Committee minutes, this attachment will be sorted by Subcommittee names, and each
section will accompany the corresponding Subcommittee report.

Attachment 2 isareport of coordination activity on standards belonging to other PES Committees. This
attachment is sorted by PES Committee names.

DOCUMENTSSUBMITTED TO THE STANDARDS BOARD

|EEE-SA Standards Board
New Standards Committee (NesCom)
Recommendations

1 May 2002
NEW PARS

PC57.12.28 (PE/TR) Standard for Pad Mounted Equipment - Enclosure Integrity
Recommendation: Approve new PAR until December 2006.

PC57.12.29 (PE/TR) Standard for Pad Mounted Equipment - Enclosure Integrity for Coasta
Environments

Recommendation: Approve new PAR until December 2006.

12 June 2002

TARGET EXTENSION REQUESTS

PC57.12.33 (PE/TR) Guide for Digribution Transformer Laoss Evauation
Recommendation:  Approve target extension request until December 2004.

11 September 2002

TARGET EXTENSION REQUESTS

PC57.12.34 (PE/TR) Requirements for Pad-Mounted, Compartmenta- Type, Self-Cooled, Three-
Phase DidributionTransformers, 2500 kVA and Smdler: High-Voltage, 34 500GrdY /19 920 Valts

and Below; Low Voltage, 480 Volts and Below
Recommendation:  Approve target extension request until December 2004.
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6.0 Transformer Standards (cont’d)

PARS FOR REVISIONS OF STANDARDS

PC57.98 (PE/TR) Guide for Transformer Impulse Tests
Recommendation: Approve PAR for the revison of a standard until December 2006 (9 approve, O
disapprove, 2 abstain).

|IEEE-SA STANDARDS BOARD REVIEW COMMITTEE (RevCom)
RECOMMENDATIONS

12 June 2002

NEW

PC57.123/D1.8 (PE/TR) Guide for Transformer Loss M easurement
Recommendation: APPROVE [vote: yes=9; no=0; abstain=1]

REVISION

PC57.12.23/D4 (PE/TR) Standard for Underground Type, Self-Cooled, Single-Phase, Distribution
Trandformers with Separable Insulated High-V oltage Connectors; High Voltage 25000 V and Below;
Low Voltage 600 V and Below; 167 kVA and Smaller

Recommendation APPROVE

PC57.106/D7 (PE/TR) Guide for Acceptance and Maintenance of Insulating Oil in Equipment
Recommendation: APPROVE [vote: yes=8; no=0; abstain=2]

REAFFIRMATION

C57.12.58-1991 (R1996) (PE/TR) IEEE Guide for Conducting a Transgent VVoltage Andyss of a Dry-
Type Transformer Cail
Recommendation APPROVE

C57.124-1991 (R1996) (PE/TR) IEEE Recommended Practice for the Detection of Partial Discharge
and the Measurement of Apparent Charge in Dry-Type Transformers
Recommendation APPROVE

11 September 2002
NEW

PC57.12.31/D1.4 (PE/TR) Standard for Pole Mounted Equipment - Enclosure Integrity
Recommendation: APPROVE [vote: yes=10; no=0; abstain=1 (Thompson)]
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6.0 Transformer Standards (cont’d)

PC57.12.32/D4.3 (PE/TR) Standard for Submersible Equipment - Enclosure Integrity
Recommendation: APPROVE [vote: yes=10; no=1 (Thompson); abstain=0]

PARsto be Withdrawn

Thisisthefind notice that you will receive regarding the expiration of

the project(s) shown below. If the extension request for the project(s) is
not received by 1 November 2002 or is not submitted to RevCom for fina
gpprova by the same date, the project(s) will be adminigtratively
withdrawn at the 11 December 2002 Standards Board meeting. For
instructions on how to request an extension, please see the e-mail below.

Please fed free to contact meif you have any questions.
Best regards,

Jodi Haasz

Senior Adminigtrator

|EEE-SA Governance and Electronic Processes
Standards Activities

Phone +1 732 562 6367

FAX +1 208 460 5300

Email: |.haasz@ieee.org

Thisletter isto advise you that the projects listed below will expire at
the end of 2002 and action will be required.

- PC57.104 Guide for the Interpretation of Gases Generated in Oil-Immersed
Transformers

- PC57.113 Recommended Practice for Partial Discharge Measurement in
Liguid-Filled Power Transformers and Shunt Reactors

- PC57.12.25 Standard for Pad-Mounted, Compartmental-Type, Saf-Cooled,
Sngle-Phase Digtribution Transformers with Separable Insulated

High-V oltage Connectors; High Voltage, 34500 GrdY /19920 Volts and Below,
Low Voltage, 240/120 Volts, 167 kVA and Smdler - Requirements

- PC57.12.80 Standard Terminology for Power and Digtribution Transformers
- PC57.13 Standard Requirements for Instrument Transformers

- PC57.133 Guide for Short Circuit Testing of Distribution and Power
Trandformers
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6.0 Transformer Standards (cont’d)

- PC57.19.00 Standard Genera Requirements and Test Procedure for Power
Apparaus Bushings

If the projects will not be submitted to RevCom in time for the December
2002 mesting, you have the following options:

1. Request an extension for the projects. The Target Extenson Request
Form can be found at http://standards.ieee.org/quides/par/extension.html.
Please note that this extension request can now be from one to four years.

2. Request withdrawd of the projects.

Please advise me in writing of the action that should be taken. This
information will be placed on the agenda of the next scheduled NesCom
mesting (based upon the date | recaive the request), and NesCom will make
its recommendation based upon the information provided.

If there is no response to this letter by 1 November 2002, the projects
will be recommended for administrative withdrawa at the 11 December 2002
|EEE-SA Standards Board mesting.

If you should have any further questions, please contact me at 732-562-6367
or by eemal & |.haasz@ieee.org.

Standardsto be Withdrawn
PE/TR has some standards that are due for their 5-year review by the end of
2002. { Standards have afive-year lifespan.} An actionisrequired of the
Sponsor. Available choices:

a) regffirm

b) revise

C) extend

d) withdraw

| MUST RECEIVE A RESPONSE BY THE 1 NOVEMBER 2002 SUBMITTAL DEADLINE
(FOR THE DECEMBER 2002 STANDARDS BOARD MEETING SERIES). IF NO RESPONSE
IS RECEIVED, THE STANDARDS IN QUESTION WILL BE PLACED ON THE AGENDA
FOR ADMINISTRATIVE WITHDRAWAL.

If the Sponsor chooses to revise or reaffirm and the action cannot be completed by the submittal
deadline, please send me an emall requesting an extengion of the life of the current sandard and
notification of the actions that are being taken. {Please let me know approximately when the
regffirmation will be submitted; or when the PAR for revison will be submitted to NesCom and the
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6.0 Transformer Standards (cont’d)

estimated completion date for the revison project.}

If thereis no further interest in a stlandard and the Sponsor wishesiit to be withdrawn, you do not need
to balot. It will be adminigtratively withdrawn in December 2002. { Please note that Sandards that are
adminigratively withdrawn can no longer be reindtated via reaffirmation.

The only method for reingtating an adminigratively withdrawn standard isto initiate a revison process,
darting withaPAR .}

The standards in question are:

637-1985 |EEE Guide for the Reclamation of Insulating oil and Criteriafor
l[tsUse

1276-1997 |EEE Guide for the Application of High- Temperature Insulation
Maeridsin Liquid-Immersed Power Transformers

C57.12.35-1996 |EEE Standard for Bar Coding for Distribution Transformers

C57.13-1993 |EEE Standard Requirements for Instrument Transformers
{Note: The PAR for PC57.13 is due to expire in December 2002. Please
contact Jodi Haasz [|.haasz@ieee.org 1-732-562-6367], NesCom
Adminigtrator, for action on PARs}

C57.19.00-1991 (R1997) |IEEE Standard general Requirements and Test
Procedure for Outdoor Power Apparatus Bushings

{Note: The PAR for PC57.19.00 is due to expire in December 2002. Please
contact Jodi Haasz [|.haasz@ieee.org 1-732-562-6367], NesCom
Adminigtrator, for action on PARs}

C57.19.03-1996 |EEE Standard Requirements, Terminology, and Test Code for
Bushings for DC Applications

C57.19.100-1995 | EEE Guide for Application of Power Apparatus Bushings

C57.21-1990 (R1995) IEEE Standard Requirements, Terminology, and Test Code
for Shunt Reactors Rated Over 500 kVA

C57.91-1995 |IEEE Guide for Loading Minerd- Oil-lmmersed Transformers
{Note: The PAR for PC57.91-1995/Cor 1 may be affected. Please contact Jodi
Haasz [|.haasz@ieee.org 1-732-562-6367], NesCom Adminigtrator, for action
on PARs}

C57.104-1991 | EEE Guide for the Interpretation of Gases Generated in
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6.0 Transformer Standards (cont’d)

Oil-lmmersed Transformers

{Note: The PAR for PC57.104 is due to expire in December 2002. Please
contact Jodi Haasz [|.haasz@ieee.org 1-732-562-6367], NesCom
Adminigtrator, for action on PARs}

C57.111-1989 (R1995) |IEEE Guide for Acceptance of Silicone Insulating Huid
and Its Maintenance in Transformers

C57.113-1991 |EEE Guide for Partid Discharge Measurement in Liquid-Filled
Power Transformers and Shunt Reactors

{Note: The PAR for PC57.113 is due to expire in December 2002. Please
contact Jodi Haasz [|.haasz@ieee.org 1-732-562-6367], NesCom
Adminigrator, for action on PARS}

C57.124-1991 (R1996) |EEE Recommended Practice for the Detection of Partial
Discharge and the Measurement of Apparent Charge in Dry Type Transformes

C57.131-1995 IEEE Standard Requirements for Load Tap Changers

NEXT STANDARDS BOARD MEETINGSAND SUBMITTAL DEADLINES

M eeting date Deadline for Submittal of PAR (1) or Draft Standard (2)
December 9, 2002 November 1, 2002
March 18, 2002 February 7, 2003

(1) A PAR mugt be sent to the Standards Subcommittee Chair before the stated deadline.
(2) Standards must be submitted directly to the IEEE Standards Department by the Working Group
Chair before the stated deadline to be considered at the next Standards board Mesting.

Note:

The PAR form has been revised. To locate the current PAR form please go to
http://standards.ieee.org/quides/par/index.ntml. Also, a new Target Extenson Request form isto be
used for al extensgon requests for PARs and is located at
http://standards.iece.org/quides/par/extenson.ntml.

Current Ligt of ALL Open Standards Project (from |EEE Web site October 17 ,2002)

Designation: 1524

Sponsor: Power Engineering Society/Transformers

Title: Guide for the definition of Therma Duplicate Liquid-1mmersed Distribution, Power, and
Regulaing Trandformers

Status: Superseded ** This project has been superceded by PC57.145.
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6.0 Transformer Standards (cont’d)

Technical Contact: Barry L Beaster, Phone:314-679-4838, Email:barry.beaster @us.abb.com
History: PAR APP: Jun 25, 1998

Designation: PC57.12.00

Sponsor: Power Engineering Society/Transformers

Title: Standard Generd Requirements for Liquid-Immersed Digtribution, Power, and Regulating
Transformers

Status: Revison Project

Technical Contact: Subhash C Tuli, Phone262-547-0121x1428,

Designation: PC57.12.01

Sponsor: Power Engineering Society/Transformers

Title: Standard Genera Requirements for Dry-Type Digtribution and Power Transformers Including
Those with Solid Cast and/or Resin Encapsulated Windings

Status: Revison Project

Technical Contact: Anthony J Jonnatti, Phone:727-785- 2788, Email:premo2@aol .com

History: PAR APP: Mar 18, 1999

Designation: PC57.12.10

Sponsor: Power Engineering Society/Transformers

Title: Standard Requirements for Liquid-Immersed Power Transformers
Status. New Standard Project

Technical Contact: Javier Arteaga, Phone414-547-0121

History: PAR APP: Jun 13, 2002

Designation: PC57.12.20

Sponsor: Power Engineering Society/Transformers

Title: Standard for Overhead Type Didtribution Transformers, 500 kVA and Smdler: High Voltage,
34500 Volts and Below; Low Voltage, 7970/13800Y Volts and Below

Status: Revison Project

Technical Contact: Glenn W Andersen, Phone: 704- 382-4323, Emall:gqwanders@duke-energy.com
History: PAR APP: Dec 6, 2001

Designation: PC57.12.25

Sponsor: Power Engineering Society/Transformers

Title: Standard for Pad-Mounted, Compartmenta-Type, Saf-Cooled, Single- Phase Digtribution
Transformers with Separable Insulated High-V oltage Connectors; High Voltage, 34500 GrdY /19920
Voltsand Below, Low Voaltage, 240/120 Volts; 167 kVA and Smaller - Requirements

Status: Revison Project

Technical Contact: John P Lazar, Phone:612-493-1608, Email:john.p.lazar@xcelenergy.com
History: PAR APP: Dec 8, 1998

Designation: PC57.12.28
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6.0 Transformer Standards (cont’d)

Sponsor: Power Engineering Society/Transformers

Title: Standard for Pad Mounted Equipment - Enclosure Integrity

Status: New Standard Project

Technical Contact: Robert C Olen, Phone:262-835-3362, Email:rolen@cooperpower.com
History: PAR APP: May 9, 2002

Designation: PC57.12.29

Sponsor: Power Engineering Society/Transformers

Title: Standard for Pad Mounted Equipment - Enclosure Integrity for Coastal Environments
Status. New Standard Project

Technical Contact: Robert C Olen, Phone:262-835-3362, Email:rolen@cooperpower.com
History: PAR APP: May 9, 2002

Designation: PC57.12.33

Sponsor: Power Engineering Society/Transformers

Title: Guide for Digribution Transformer Loss Evduation

Status: New Standard Project

Technical Contact: Thomas J Pekarek, Phone:330-761- 7800, Email:tj pekarek @firstenergycorp.com
History: PAR APP: Jun 25, 1998

Designation: PC57.12.36

Sponsor: Power Engineering Society/Transformers

Title: Standard Requirements for Liquid-Immersed Distribution Substation Transformers
Status. New Standard Project

Technical Contact: John R Rosstti, Phone:901-528- 4743, Email:jrossetti@mlgw.org
History: PAR APP: Jun 13, 2002

Designation: PC57.12.37

Sponsor: Power Engineering Society/Transformers

Title: Standard for the Electronic Reporting of Didribution Transformer Test Data
Status. Revison Project

Technical Contact: Jerry W Smith, Phone:228-865-5849, Email:jwsmith@southernco.com

Designation: PC57.12.90

Sponsor: Power Engineering Society/Transformers

Title: Standard Test Code for Liquid-Immersed Digtribution, Power, and Regulating Transformers
Status: Revison Project

Technical Contact: Subhash C Tuli, Phone:262-547-0121x1428,

Email:subhash.tuli @waukeshael ectric.5ox.com

History: PAR APP: Jun 14, 2001

Designation: PC57.13
Sponsor: Power Engineering Society/Transformers
Title: Standard Requirements for Instrument Transformers
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6.0 Transformer Standards (cont’d)

Status: Revison Project
Technical Contact: Thomas L Ndson, Phone:301-975-2986, Email:thomas.nd son@nist.qov
History: PAR APP: Jun 14, 1994

Designation: PC57.13.1

Sponsor: Power Engineering Society/Power System Relaying

Title: Guide for Feld Testing of Relaying Current Transformers

Status. Revison Project

Technical Contact: M Mesinger, Phone: 773-338- 1000, Email:mmei singer@sandc.com
History: PAR APP: Jun 25, 1998

Designation: PC57.15

Sponsor: Power Engineering Society/Transformers

Title: Standard Requirements, Terminology, and Test Code for Step-V oltage Regulators
Status: Revison Project

Technical Contact: Thomas Diamantis, Phone:315-428-5688, Email:diamantist@nimo.com
History: PAR APP: Dec 7, 2000

Designation: PC57.19.00

Sponsor: Power Engineering Society/Transformers

Title: Standard General Requirements and Test Procedure for Power Apparatus Bushings
Status. Revison Project

Technical Contact: Fred E Elliott, Phone:360-418-2607, Email:fedliott@bpa.gov
History: PAR APP: Jun 20, 1996

Designation: PC57.91-1995/Cor 1

Sponsor: Power Engineering Society/Transformers

Title: Corrigendafor C57.91-1995, Guide for Loading Minera- Qil-lmmersed Trasnformers
Status: New Standard Project

Technical Contact: Linden W Fierce, Phone: 706-235- 1805, Email:piercel w@aol.com
History: PAR APP. Mar 30, 2000

Designation: PC57.93

Sponsor: Power Engineering Society/Transformers

Title: Guide for Ingdlation of Liquid-Immersed Power Transformers

Status: Revison Project

Technical Contact: Michad Lau, Phone:604-528-3201, Emall:mike.lau@bchydro.bc.ca
History: PAR APP: Jun 13, 2002

Designation: PC57.98

Sponsor: Power Engineering Society/Transformers
Title: Guide for Trandformer Impulse Tests
Status: Revison Project
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6.0 Transformer Standards (cont’d)

Technical Contact: Arthur Molden, Phone 845-225-0993, Email:ameesco@worldnet.att.net
History: PAR APP: Sep 12, 2002

Designation: PC57.104

Sponsor: Power Engineering Society/Transformers

Title: Guide for the Interpretation of Gases Generated in Oil-Immersed Transformers
Status: Revison Project

Technical Contact: Frank W Heinrichs, Phone:724-941-6924, Email:frankus@usaor.net
History: PAR APP: Dec 10, 1996

Designation: PC57.113

Sponsor: Power Engineering Society/Transformers

Title: Recommended Practice for Partid Discharge Measurement in Liquid-Filled Power Transformers
and Shunt Reactors

Status: Revison Project

Technical Contact: Bertrand Poulin, Phone:408-957-8326, Email:bertrand.f.poulin@ca.abb.com
History: PAR APP: Jun 20, 1996

Designation: PC57.130

Sponsor: Power Engineering Society/Transformers

Title: IEEE Trid-Use Guide for the Use of Dissolved Gas Analysis During Factory Temeprature Rise
Tedsfor the Evauation of Oil-lmmersed Transformers and Reactors

Status: New Standard Project

Technical Contact: Frank J Gryszkiewicz, Phone:617-926-4900x213, Email:frankg@doble.com

Designation: PC57.133

Sponsor: Power Engineering Society/Transformers

Title: Guide for Short Circuit Testing of Distribution and Power Transformers

Status: Revison Project

Technical Contact: Nigd P McQuin, Phone:412-824-2165, Email:n.p.mcquin@ieee.org
History: PAR APP: Sep 21, 1995

Designation: PC57.139

Sponsor: Power Engineering Society/Transformers

Title: Guide for Dissolved Gas Andysisin Transformer Load Tap Changers

Status. New Standard Project

Technical Contact: Richard K Ladroga, Phone:978-630-8865, Email:rkl@proteuseng.com
History: PAR APP: Dec 9, 1997

Designation: PC57.140

Sponsor: Power Engineering Society/Transformers
Title: » Life Extensgon of Power Transformers
Status: New Standard Project
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6.0 Transformer Standards (cont’d)

Technical Contact: Rowland | James, Phone:504-576-6246, Email:rjames@entergy.com
History: PAR APP: Sep 16, 1999

Designation: PC57.141

Sponsor: Power Engineering Society/Transformers

Title: Guide for the Application of Load Tgp Changers

Status: New Standard Project

Technical Contact: William R Henning, Phone:262-547-0121, Email:.whenning@ieee.org
History: PAR APP: Jun 26, 1999

Designation: PC57.142

Sponsor: Power Engineering Society/Transformers

Title: A Guide To Describe The Occurrence And Mitigation Of Switching Trangents Induced By
Transformer-Breaker Interaction

Status: New Standard Project

Technical Contact: Robert C Degeneff, Phone:518-276-6367, Email:degenr@rpi.edu History: PAR
APP: Dec 7, 2000

Designation: PC57.143

Sponsor: Power Engineering Society/Transformers

Title: Guide for Application for Monitoring Equipment to Liquid-Immersed Transformers and
Components

Status: New Standard Project

Technical Contact: Andre Lux, Phone:919-856-38388, Email:andre.elux@us.abb.com History: PAR
APP: Mar 21, 2002

Designation: PC57.144

Sponsor: Power Engineering Society/Transformers

Title: Guide to Metric Conversion of Transformer Standards

Status. New Standard Project

Technical Contact: Dudley L Gdloway, Phone:573-635- 7587, Email:gal owaytt@aol.com
History: PAR APP: Mar 21, 2002

Designation: PC57.119

Sponsor: Power Engineering Society/Transformers

Title: Recommended Practice for Performing Temperature Rise Tests on Oil Immersed Power
Transformers at Loads Beyond Nameplate Rating

Status. New Standard Project

Technical Contact: Subhash C Tuli, Phone262-547-0121x1428,

Email:subhash.tuli @waukeshael ectric.5ox.com

History: PAR APP: May 16, 2000
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6.0 Transformer Standards (cont’d)

7.0 Recognition and awards—B. K. Patel

7.1  Certificates of Appreciation

Certificates of Appreciation have been obtained for the following persons:

Name

Craig Colopy

Dave Ralling

Jerry Smith

Joe Kdly

Tom Lundquist

Edgar Trummer

Al Traut

Roger Lee

Robert Olen

Joseph S. Garza

Bob Veitch

Service Rendered

WG Co-Chair, C57.15 - |EEE Standard Requirements, Terminology, and
Test Code for Step-Voltage Regulators.

WG Co-chair, IEEE Standard 1388-2000 - |EEE Standard for the Electronic
Reporting of Transformer Tedt.

WG Co-chair, |IEEE Standard 1388-2000 - | EEE Standard for the Electronic
Reporting of Transformer Test.

WG Chair, Revison of C57.106 - |EEE Guide for Acceptance
and Maintenance of Insulating Oil in Equipment.

WG Co-chair, C57.135 - Guide for the Application, Specifications
and Testing of Phase-shifting Transformers.

WG Co-chair, C57.135 - Guide for the Application, Specifications
and Testing of Phase-shifting Transformers.

WG Co-Chair, C57.12.23 - 2002 - Standard for Underground Type Self-Cooled,
Sngle-Phase, Distribution Transformers with Separable Insulated High-Voltage
Connectors; High Voltage 25 000 V and Below; Low Voltage 600 V and Below;
167 kVA and Smaller.

WG Co-Chair, C57.12.23 - 2002 - Standard for Underground Type Self-Cooled,
Sngle-Phase, Distribution Transformers with Separable Insulated High-Voltage
Connectors; High Voltage 25 000 V and Below; Low Voltage 600 V and Below;
167 kVA and Smaller.

WG Chair, C57.12.31 - Standard for Pole Mounted Equipment —
Enclosure Integrity.

Host recognition for Oklahoma City meeting.

Digtinguished Service Award.

7.2 Nominationsfor |EEE, PES, and Technical Council Awards

Thefollowing award nomination has been submitted:
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7.0 Recognition and Awards (cont’d)

Transformers Committee for Technicd Council Technica Committee Digtinguished Service
Award

The following two award nominations are being prepared for submission:
PES Working Group Award:

HVDC Converter Transformers and Smoothing Reactors Subcommittee — I[EEE 1277-2000 -
General Requirements and Test Code for Dry-Type and Oil-Immersed Smoothing Reactors for DC
Power Transmission.

Technical Committee Working Group Recognition Award:

HVDC Converter Transformers and Smoothing Reactors Subcommittee — IEEE 1277-2000 -
General Requirements and Test Code for Dry-Type and Oil-Immersed Smoothing Reactors for DC
Power Transmission.

7.3 Awards— General

Thefollowing are deadlines for various awards for this year and next:

AWARD NOMINATION DEADLINE NOMINATION SENT To
PES Prize Paper Award November 1 Mohammad Shahidehpour
PES Working Group Award (Technical Report) November 1 M ohammad Shahidehpour
PES Working Group Award (Standard or Guide) November 1 M ohammad Shahidehpour
“High Interest” Paper November 1 Noel Schulz

Alfred Nobel Intersociety Award November 1 Noel Schulz

Technical Committee Prize Paper Award November 1 Noel Schulz

Technical Committee Distinguished Service Award November 1 Noel Schulz

Tech. Com. Working Group Recognition Award November 1 Noel Schulz

|EEE Prize Paper Award (W.R.G. Baker) April 1 Mohammad Shahidehpour
|EEE Prize Paper Award (Donad G. Fink) April 1 M ohammad Shahidehpour
|EEE Prize Paper Award (Browder J. Thompson) April 1 Mohammad Shahidehpour

Mr. Mohammad Sahidehpour of Illinois Inditute of Technology is a new char of the PES Paper
Awards Committee.
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7.0 Recognition and Awards (cont’d)

From next year, the IEEE generd meeting format will change to one general mesting. As a result some
of these deadlines may change.

When we meet in Oklahoma City later this month we will till have time to nominate for other awards by
November 1, 2002.

B.K.Patd, Chair, Awards Subcommittee
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8.0 Meetings Planning Subcommittee -- G. W. Anderson

The Medtings Planning Subcommittee (Mtgs SC) holds an open meeting a each TC meeting to plan
future meetings and to assg future hodsts by education, mixing of idess, and lessons-learned. The
meeting is attended by at least the SC Chair, the present meeting host, future hosts, and hosts from past
meetings. Others interesed in hosting a future meeting, or asssing with mesting planning, are
encouraged to attend.

The meeting began at 3:00 p.m., Wednesday, October 23, 2002 in the Renaissance Hotdl in Oklahoma
City, Oklahoma, USA. Eighteen (18) people were in attendance. Greg Anderson, SC Chair
fecilitated. The meeting began with introductions by the attendees.

8.1  Committee Finances
Committee funds are presently (as of August 12, 2002) $13,940.43.
8.2 Past & Present Meetings

821 Past M eeting - Vancouver, B.C., Canada

Mike and Nancy Lau and the Hogt Team a BC Hydro did an excdlent job of planning and
implementing the meeting in Vancouver, British Columbia. Despite the continued depressed economy,
the attendance was good (280 attendees and 81 companions/spouses). The facilities and the t&ff at the
Wedtin Bayshore were excdlent with its proximity to Stanley Park.

On Saturday, Mike and Nancy hosted a spectacular full-day excurson trip for 68 "early-birds’ to the
Capital Gty of Victoria on Vancouver Idand. Additiondly, three technica tours were offered at this
meeting and attendance for both tours were non-restricted (anyone could attend). On Sunday morning,
55 people visited BC Hydro's Powertech Labs. Powertech aso trested the group to a nice luncheon a
a Vancouver Chinese restaurant. Powertech hosted a smilar tour on Thursday afternoon for an
additiond 15 atendees. On Monday evening, 45 people visted NxtPhase's Optical Sensing
Manufacturing Facility. We gppreciate the work and hospitdity from each of these companies.

During our Tuesday Luncheon (161 attendees), Mr. Ron Threlkeld, Sr. VP, Transmisson, a B.C.
Hydro presented an interesting topic titled "Deding with Aging Assats - Human & Infragtructure’. On
Wednesday evening, we enjoyed a dt-down dinner a the famous Vancouver Aquarium (225
attendees). On Monday, 60 companions enjoyed a tour of Vancouver City and Chinatown, and the
world-famous Stanley Park. They were treated to lunch a Queen Elizabeth Park and later a tour of
The Universty of British Columbias Museum of Anthropology. On Tuesday, the 61 companions
vidted the Capilano Suspension Bridge, a sdmon hatchery, and enjoyed a lunch on top of Grouse
Mountain.
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8.0 Meetings Planning Subcommittee (cont’d)

822 Present M eeting - Oklahoma City, Oklahoma, USA

Joe Garza gave a brief report of the on-going meeting. Attendance was good (280 attendees and 81
companions). Joe and Southwest Electric Company enlisted professona meeting planning services of
Ms. Jennifer Anderson at ASE Productions, Inc. The entire Host team did a gresat job of planning and
implementing the medting.

On Sunday morning, 90 attendees attended a tour of Southwest Electric Company's Transformer
Repair Facility. Those attendees were treated to a great BBQ lunch under tents a the plant. An
additional 8 people attended a smilar tour on Thursday afternoon.

Higtorian, Humorist & Former Oklahoma Governor Mr. George Nigh entertained 176 attendees at the
Tuesday Luncheon with a very humorous speech.  On Wednesday evening, 174 people attended the
"Stetsons at Sunset” dinner socid at the National Cowboy & Western Heritage Museum. On Monday,
32 companions enjoyed a sobering tour of the Oklahoma Memorid Center and Myriad Gardens and a
nationa homes tour. On Tuesday, 25 companions enjoyed atour of the historic town of Guthrie and a
tour of the Scottish Rite Temple.

8.3  FutureMeetings

831 Summary

The following dates, locations and respective hogts for future meetings were reviewed.

March 16-20, 2003 -- Raegh, North Carolina, USA, a the Sheraton Capita Center Hotdl.
Hosted by Ray & Brenda Nicholas and ABB, Inc.

October 5-9, 2003 -- Rittsburgh, Pennsylvania, USA, a Sheraton Station Square. Hosted by
Dennis & Meritt Blake and Pennsylvania Transformers Technology, Inc.

Spring 2004 -- San Diego, Cdifornia, USA
Fall 2004 -- Edinburgh, Scotland

Possble locations for future meetings include: Jackson, Mississppi; New York or New Jersey (near
|EEE HQ); Minnegpalis, Denver; Branson, Missouri; and Montred to name afew.

8.3.2 Upcoming Spring 2003 M eeting (M ar ch 16-20) -- Raleigh, North Carolina, USA

ABB will hogt the Spring 2003 Mesting in Raeigh, North Carolina. Ray & Brenda Nicholas will be the
Host and Hogstess. The meseting will be held a the Sheraton Capital Center Hotel. Room rates are
$124/night (without taxes), single or double occupancy. Two technica tours are planned. On Sunday
morning, we will go to Waukesha Electric Systemn's Goldsboro (North Caroling) Transformer Plant. On
Thursday afternoon, we will go b ABB's South Bogton (Virginia) Small Power Transformer Plant
(Thursday afternoon). It is likely that this meeting will have a "switchgear focus' with possble
interactions with the PES Switchgear Committee and a couple of tutorial §/presentations on the subject.
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8.0 Meetings Planning Subcommittee (cont’d)

The Wednesday Evening Dinner Socid will be held a The North Carolina Museum of Art. Companion
tours will include tours of the Raeigh/Durham area and shopping at the nearby Triangle Town Center.
John Estey, current President of the IEEE/PES, will spesk at the Tuesday L uncheon.

Ms Beverly Jenkins from ABB's Raeigh Office is asssting Ray with the planning of the meeting. Greg
commended ABB for alowing Ms. Jenkins to atend the Oklahoma City Meeting to become familiar
with the details (it is dways recommended that someone from the next host's planning team attend the
preceding meeting).

Ray Nicholas, Engineering Manager a¢ ABB South Boston can be reached at (434) 575-2133 or
ray.nicholas@iece.org. Beverly Jenkins is a good source of travel and loca information and can be
reached at (919) 856-3807 or beverly.ajenkins@us.abb.com.

8.3.3 Upcoming Fall 2003 M eeting (October 5-9) -- Pittsburgh, Pennsylvania, USA

Dennis Blake gave a brief summary of the Fall 2003 Meeting. The meeting will be held at the Sheraton
Station Square. Room rates are $135/night (without taxes), sngle or double occupancy. Technica
tours of the Pennsylvania Transformer Technology, Inc (PTTI) plant.

Dennis Blake can be reached a PTTI at (724) 873-2123 or dennis.blake@ieee.org.

84  Working Group Report

84.1 WG on Web-Site Development - Submitted by Susan McNelly

The working group meeting was held at as a breskfast meeting a 7:00 am on Wednesday, October 16,
2002. There were 14 people present. No one from IEEE HQ was represented.

Representatives from the following technica subcommittees were not present:
- Audible Sound & Vibration
Dry-type
Instrument Transformers
Insulating FHuids
Standards
UTNP

The agenda for the meeting was as follows:

1. Introductions

2. Latest Changesto Web-Site Structure & Subcommittee Web-Pages
3. Procedure for releasing SC passwords

4. Adjourn

Sue McNéelly was not able to attend the meeting due to a desth in the family, but facilitated the meeting
via conference cal. Sue's MS-Powerpoint presentation was viewed as she led the meeting. This
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8.0 Meetings Planning Subcommittee (cont’d)

worked well.

84.1.1 Latest Changesto Web-Site Structure & Subcommittee Web-Pages

A brief demo of the latest changes to the web site was shown. The primary focus was the ownership of
the SC web pages and WG pages and to give members an understanding of what they can do with their
pages and to stress that they need to take ownership of the pages and keep them up to date and useful.

84.1.2 Procedurefor Releasing SC Passwords

The group discussed the use of the security that had already been put in place. The overall agreement
was that it would be too burdensome to have each individual Subcommittee have its own username and
password for access to the secure documents. It was felt that al Transformer Committee members
should have access to the documents in each of the SC and WG areas. Therefore, it was agreed that a
single protected folder with a single username and password would be implemented. The password will
be changed twice yearly with the new password announced at the Thursday Main Committee meeting and
would be effective the first Monday following the meeting.

There were aso discussions about what type of information should be posted in the secure aress.
Rosters was mentioned as a possibility, however, it was felt that posting the SC or WG rosters was not
necessary and that instead on the respective SC or WG pages a list of member names only would be
provided when made available by the Chair of each group to the Webmaster. Since the Chair contact
information is available, if someone has a need for further contact information, they can contact the group
Chair. For that reason, the secured area will primarily be used for drafts of standards that individual
groups are presently working on. Groups that want to have a document posted need to send the
information to Sue McNély with instructions on The SC and/or WG, (she doesn’t always know what SC
the WG are under). If no WG web page is presently available, the Chair will need to provide additional
information such as WG scope, Chair contact information, Secretary information (if there is one), WG
members, and any other information that they would like to see placed on the page.

85 New Business

851 Mailing of M eeting Minutes

Meeting Minutes are presently "snall-mailed” to al Committee members and the attendees of that
associated meeting. In the near future, we will sop mailing the Meeting Minutes document. For the last
year or two, meeting minutes have been posted on the Committeg's web-ste. The cost of reproducing
and maling each document is approximately $10-15/each. This expense is "bundled’ into each
meeting's regidration fee.  Although they Committee and its attendees could immediately benefit
financidly from moving to exdusvey web-based minutes, there are at least a couple of issues that need
to be addressed.

One obvious issue is the surprising fact that 23 of our members have never used the Internet. A
solution to this would be to print-out the document and mail a hard-copy to only those people. Another
possible solution would be to "un-bundl€' the cost of reproducing and mailing the minutes and dlow an
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8.0 Meetings Planning Subcommittee (cont’d)

attendee the option to having minutes mailed to them. This could be done by dlowing an atendee to
select and pay for this option during the meeting registration process.

Ancther issue is that the present format of our minutesis not "web-friendly”. The minutes need to be re-
organized before we can begin publishing the minutes solely as a welb-based document. Thisissue will
be addressed in afuture mesting.

85.2 TutorialgPresentations

Two technica tutoriag/presentations were presented at this Oklahoma City Meeting and they continue
to "exceed dl expectations'. Materid from each of the presentations is available on the Committee's
web-gte.

The following presentations were presented at the Fall Meeting:
"Transformer Specifications Beyond Standards', by Jeff Heeman and Loren Wagenaar
"H, Generation in Mildly Overhested Transformer Cores’, by Ramsis Girgis and Ed teNyenhuis

Future candidate presentations include: Net Meetings On-line Meetings and Remote Conferencing),
Switching Trangents (a summary of work by Bob Degeneff's WG), Partid Discharge Detectors (by
Jack Harley and others), Web-based Review of PES Technical Papers, Temperature Detectors (by
Philip McClure and others), Environmentally-friendly Fluids (by Patrick M cShane and others), Moisture
in Transformers (by TV Oommen), Loss Tolerance & Measurement (by Ramss Girgis), and Nationd
Energy Policy (by Phil Hopkinson). It was aso suggested that a future presentation be held on to
summarize the changes in the revised Bushing Guide, C52.19.01.

We have discontinued providing CEUs at the presentations. 1t was determined that most people do not
need accredited CEUs for maintaining professond licenses, but rather unaccredited professond
development hours (PDHS) is sufficient. Therefore, a certificate of attendance will be provided at future
presentations. At this Oklahoma City Meeting, we provided a means for attendees to download the
certificate from the web-gte and bring to the presentation for the ingtructor to persondly sign. This
process worked well and will continue for future meetings.

We are Hill congdering creating a "WG for Educationd Development” to promote educationa content
and coordinate presentations and tutorials. Greg is il looking for someone to assst him with planning
and adminidrating the presentations.

8.5.3 Coffee Break Sponsors

At the Vancouver Mesting, we discussed alowing coffee bresk sponsors (or "patrons'). Joe Watson
agreed to adminigtrate the process and coordinate sponsors. As a pilot project at this Oklahoma City
Mesting, we highlighted three vendors a bresks. We will continue to cautioudy experiment with this
and develop a policy to fogter vendor raionships and help maintain our low regigration fees, while
keeping atechnica focus. Contact Joe to apply for future sponsor opportunities.
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854 Schedule Changes- New Lunch & Breakfast M eetings

At the Oklahoma City Meeting, the WG for Web-page Development was held as a Wednesday
morning breakfast meeting. Attendees picked-up their breskfasts and brought it to a nearby room for
the meeting. This worked well and was well accepted. At the Raeigh Meeting, we will hold severd
meetings & new timedots to avoid conflicts with other meetings  The "Newcomers Orientation”
(typicaly facilitated by the Committee Vice Chair) will be moved to a Monday breskfast timedot. The
"Standards Development Process Review" (facilitated by the Standards Coordinator) will be moved to
the Monday luncheon timedot. Attendees a this meeting will be able to register for this lunch with the
on-line mesting regidration sysem. Findly, the "WG for Web-ste Development” will continue & the
Wednesday breakfast timedot.

855 Committee Higtorians

At the Spring 2002 Mesting, Greg suggested that the Committee should document and archive the
history of the Committee; i.e. old meeting minutes, old photos, etc. It was proposed that a group of
"higorians’ (or "old timers") develop a plan to gather old meeting information for permanent archiving.
It was suggested that we should create an "anniversary CD" that will contain an assembly of documents
and meseting minutes from the past 510 years. The CD could perhaps be presented as a gift to al
Committee Members and made available to meeting guests and other interested individuads. We
continue to look for someone to champion this effort.

8.6  Miscellaneous
Additiona topics were discussed:

At the Spring 2002 Mesting, it was discovered there was a security problem with the reflector e-mall
sysem. Apparently, severd people were able to view the entire mailing ligt if they attempted to "reply
to dl" after recalving areflector message. The |EEE was notified and they denied that this was possible.
We immediatdly dissbled the sysem until a solution was found. We modified the sysem to a
"monitored system” that requires al messages to be approved by a moderator (presently Greg
Anderson) before disseminating. The reflector policy on our web-ste has been modified and the system
isworking well with no further apparent security problems.

We are il investigating away of coordinating and consolidating our membership databases and we are
looking at severa outsde companies that provide such services, including integrated on-line megting
regidration systems. We presently maintain and use several non-relationd databases: the TC "mailing
lig" maintained by SC Secretary, the attendee list for each TC meeting, the standards bdlot lists, and
individud membership lists maintained by SC & WG chairs. It would be helpful if databases used by
the Committee were reationd, centrally-located, and the contact information was sdf-maintained by the
members.

Greg again encouraged everyone to creste their own "IEEE e-mail dias address’ - an excdlent service
provided free of charge by IEEE. An diasis apermanent e-mail address that remains the same, even if
the user moves to a different company or ISP. For instance, Greg uses "gwanderson@ieee.org” and

Minutes Page 57



8.0 Meetings Planning Subcommittee (cont’d)

has used that same address for years, even though he has changed employerstwice. A message sent to
an individud's dias is immediately re-directed to an email address chosen by the individud. For
instance, an email sent to Greg's diasisimmediately forwarded to his HDR address. The dias service
aso provides excdlent virus filtering, and often, a person can creste a much smpler (shorter) e mail
address than the one provided by their employer.  An dias dso identifies a person as an |[EEE member.
A link to the |IEEE e-mail dias service is provided within the Committeg's web-Site.

The 9/11 Event and the depressed economy have affected our meeting attendance. We need to
develop a contingency plan and look for opportunities to continue work during such Stuations. We
need to learn to work more efficiently between normal scheduled Committee meetings. Greg suggested
that one WG or TF plan and execute a "between meetings' Internet or telephone conference and report
the results (how it went, etc) to the Committee a a future meeting. Tom Prevost will consder aWG or
TF project that would be a candidate to hold a mid-meeting on-line conference. Note: We continue to
look for a candidate project.

Fndly, it was noted that the Committee's "Marketing FHyer" is available on the web-gte. It is
encouraged that everyone download and print this two-page document and didtribute it at loca
conferences, seminars, and IEEE meetings.

The meeting was adjourned.
Respectfully Submitted, Greg Anderson, SC Chair
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9.0 Reportsof 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 in the week of the Main Committee
Mesting.

Secretary’ s Note: The subcommittee reports have been edited for consstency in format. No changes
have been made to the content of these reports except for typographica errors and removal of materia
(attendance ligts and some generd items, typically items from the Adminigrative Subcommittee Meting,
covered esewhere) not required in these assembled Minutes. Complete (unedited) Subcommittee
meeting minutes ae individualy posted on the Committee webgte
(http://mwww.transformerscommittee.org/).

9.1 HVDC Converter Transformers & Smoothing Reactors SC — R. F.
Dudley, Chair

The SC. met in Room 15 of the Cox Business Services Convention Center in Oklahoma City,
Oklahoma on Oct. 21, 2002 from 1:45 p.m. - 3:00 p.m. Therewere 7 members and 7 guests present.
One of the guests Rgj Ahuja of Waukesha requested membership. The following are the highlights.

1. Theminutes of the Vancouver meeting were approved.

2. Thereis no equivdent for IEEE 1277 (smoothing reactors for HVDC application) in IEC. 1t may
qualify for publication as ajoint IEC/IEEE standard. The chairman stated that he would follow up with
JnSm.

3. A number of recent HVDC projects in the U.S. may provide the bases for feedback on IEEE
C57.129 and IEEE 1277. Projects include the Rapid City Tie in North Dakota and the Sylmar
upgrade.

4. Inthe next revison of |IEEE C57.129 the scope should be expanded and a specific annex added
to cover transformers used in voltage source converter based HVDC schemes. Much of the testing of
such transformers will be consstent with that for AC power transformers.

5. Peer Heinzig gave a presentation on a proposed annex A.5 for C57.129 covering the use of
impedance analyzers to determine the Loss Adjusiment Factors. The use of eectronic impedance
andyzersto determine Loss Adjustment Factors used in the calculation of harmonic losses for converter
transformersis an dternative to the use of asigna generator/power amplifier and eectronic wattmeter to
directly obtain the harmonic losses. (It should be noted that no voltage dividers or CTs should be used
with wattmeters in order to achieve maximum accuracy). Per Peter's experience the impedance
analyzer approach was draightforward and produced accurate results. It is proposed that the two
methods be included in the proposed annex.
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Peter presented the results of load loss measurements on a 282 MVA converter transformer for an
HVDC project. The results obtained using IEEE C57.129 and Annex A.4 (IEC method) agreed within
2.52% (maximum difference) of those caculated according to |EEE 1158.

A copy of Peter's presentation will be sent to S.C. members with the minutes.
Input is requested from Allan Forrest as he has agreat dedl of experience on this subject.

6. The issue of overloading of converter transformers should be addressed in the next revison of
|EEE C57.129; probably in an informative annex. The overloading of converter trandformers vs AC
power transformers should be presented and differences fully explained; harmonics and current
waveshgpe. The annex should aso include information on how to carry out overload tests in the lab.
The main problem is the lab ambient temperature (usudly high after a temperaure rise test) vs actud
overloading conditions (usudly low ambient). Wademar Ziomek will produce a firgt draft of an annex
for the next medting in Raleigh.

7.  Potentid projects for the S.C. are variable reactors for filtersin HVDC schemes and commutation
reactors for voltage source converters. When is the appropriate timing? Should they be covered as
part of existing standards?

8. Fred Elliot requested feedback on the DC bushing standard from the HVDC Converter
Transformer and Smoothing Reactors S.C. Per S.C. members impulse test levels for DC bushings on
converter transformersis an issue. The DC bushing standard requires a 15% safety margin for the DC
hipot but it is being gpplied to lightning and switching impulse. This is a serious issue per some S.C.
members. S.C. members should provide direct input to Fred Elliot on this issue and others with copies
to the chairman and other S.C. members.

The meeting adjourned at 3:00 p.m.
Submitted by R. Dudley

9.2 Instrument Transformers SC — Jim Smith, Chair

7 members and 9 guests attended

9.2.1° Chair'sRemarks & Announcements:

The dates and locations for future meetings were announced.

The previous meeting minutes were gpproved as written

9.2.2 Old Business;

None
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9.2.3 New Business
Study Group on Partid Discharge Testing -

At the next SC meeting, IEC 60270 will be reviewed. Pierre Riffon will furnish copies for the SC
members to review by the next mesting.

Thermd Evduaion -

The present Standard does not cover the effects of variations in ambient temperature on long-term
performance. In particular, the insulating oil and gasket performance a low temperatures and
accelerated aging at high temperatures are of concern. The members are to bring their recommendations
to the next mesting.

IEC TC38 -

Vladimir Khdin will email the TC-38 minutes to the members of the subcommittee.

9.24 Working Group Reports:

9241 WG C57.135 - Working Group on Test Requirements for High Voltage
Instrument Transformers 115 kV Nominal System Voltage and above—Joe Ma &
PierreRiffon

Q) The draft 14.04 was baloted with consensus result. Because of an unresolved negative
vote, the draft D15 was submitted to the standards association for re-circulaion. The closng time
for the second balot is mid-November 2003.

At the same time the PAR revision was made regarding to the title of the document and extension
of the project to December 2003. This revised PAR was submitted to RevCom for approva.

2 The remaining time of the sessons was devoted to the presentation and resolution of the
baloting comments for draft D14.04.

9.24.2 WG C57.13.6 — Working Group on Ingrument Transformers for use with
Electronic Meters and Relays— Chris TenHaagen

Chair' sremarks & Announcements;

The WG met on October 22, with four members and nine guests present.
Old business-

- The minutes from the last meeting in Nashville, TN (spring 2000) were reviewed. Key updates
were:
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1) Recognition of industry use of a ‘stepped’ accuracy 0.3 a 5% and 0.15 a 100% rated
current. Thiswas added to C57.13.6, and identified as 0.15 accuracy.

2) It was agreed that this additiond rating would require four test points to meet the higher level
of accuracy certification intended by this high accuracy standard.

3) Addition of the letter ‘S to the 0.15 ‘step-less’ accuracy class, which is defined from 5%
thru the Rating factor (now 0.15 S accuracy class). This is amilar terminology to IEC's best
accuracy designation.

New business-

- A draft of C57.13.6 updated (revison 10) since Nashville meeting circulated for review.

Editorial corrections noted & that meeting reviewed and accepted. It was suggested to require
four test points for the 0.15 S accuracy class.  Judification was the use of ‘dynamic
compensation schemes that cause faster regidtration at 5% than at rated current.  Countering this
is the argument that these types of compensation represent a smal percentage of the CT designs,
especidly high accuracy type. This represents a cost increase for al (high accuracy) products to
account for a few. Other factors to consider additiona tests required for dua (0.3 accuracy
class) products.

. Action ltems.

A 'red time survey of atending members was taken, and the chair will address comments
and seek consensus in the coming weeks.

The standard will be forwarded to the editorial staff.

Bdloting will follow

9.24.3  Working Group on C57.13 Revison — Tom Nelson

The working group met on October 22. There were 10 members and 2 guests present. The
draft standard had been surveyed within the working group, and the subcommittee with the
responses returned being afirmative.  The draft was dso sent to IEEE editorid for ther
comments. The changes suggested by |EEE were made, and the draft will be submitted for ballot.
The working group then held a lively discusson on the merits of partid discharge testing for
meaterids other than ail. It is expected thet the balloting will be finished and the next mesting in
March, will be used to resolve any negative balots.

9.24.4  Study Group on C57.13.2 — Tony Jonatti

PAR request to be made
Minutes Submitted by Ross McTaggert
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9.3 Insulating Fluids SC — F. J. Gryszkiewicz, R. K. Ladroga, Co-Chairs

931 Introduction/Attendance

The Insulating Huids Subcommittee and its Working Groups met in Oklahoma City, Oklahoma on
Tuesday and Wednesday, October 22 and 23, 2002. The Subcommittee Sarted its meseting at 11:00
a m. on Wednesday. There were 20 members and 19 guests present. Seven guests requested
Subcommittee membership a the meeting. The Subcommittee membership now sands at 77.

9.3.2 Approval of M eeting Minutes

The minutes of the April Vancouver, British Columbia meeting were approved as printed.

9.3.3 Old Business

9331 C57.106 — IEEE Guide for Acceptance and Maintenance of Insulating Oil in
Equipment.

This document was approved by the IEEE Standards Board in June of 2002 and is scheduled to
be printed in November of 2002.

9332 C57.104 — IEEE Guide for the Interpretation of Gases Generated in Oil —
Immersed Transformers

This Working Group is chaired by Frank Heinrichs. This document recently completed a
Standards Association Bdlot. Severd negative balots were received. The negative balots will
be resolved and/or rebutted. A Recirculation Ballot will be conducted soon.

9.3.33 (C57.130 — IEEE Guide for the Use of Dissolved Gas Analysis During Factory
Temperature Rise Tests for the Evaluation of Oil- Immersed Transformers and
Reactors.

This Working Group is chaired by Frank Heinrichs. There has been little activity with this project
gance the last meeting. This is due to the fact that Frank aso chairs the Working Group on
C57.104 which will be sent out for a Recirculation Balot. Frank wants to complete the revision
of C57.104 first and then will conduct a Recirculation Ballot on C57.130.

9334 C57.111 — IEEE Guide for Acceptance of Slicone Insulating Fluid and Its
Maintenance on Transformers.

Kent Haggerty and JJm Goudie are the Working Group Co-Chairs. Kent and Jm reported that
this guide dill contains Sate of the art information. In view of this, the Subcommittee decided to
send the document out for a Standards Association Resffirmation Ballot.
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9.3.35 C57.139-IEEE Guidefor Dissolved Gas Analysisin Load Tap Changers.

Rick Ladrogaisthe Working Group Chair for this project. The Working Group met on Tuesday,
October 22, 2002 with 47 in attendance.

In the padt, the Working Group had a difficult time agreeing on dissolved gas andysS(DGA)
limits for the different design type load tep changers. The Working Group Chair formulated a
table containing ranges of the combustible gases of interest for the various design types of load tap
changers. Thistable was discussed at the Working Group mesting.

As a reault of the discussions, the Working Group was advised that this Guide dso contain
information on the use of ratios of the various combustible gassesin determining whether the DGA
dataisindicative of atap changer problem.

The Working Group will prepare a new draft which will be discussed a the next meeting in
Raegh.

9336 C57.146 — IEEE Guide for the Interpretation of Gases Generated in Silicone
Immersed Transformers.

This document previoudy carried the |IEEE designation P1258. This has been changed to the
|EEE designation C57.146 to be consistent with the other standards in the C57 collection.

Jm Goudie and Bill Bartley are the Working Group Co-Chairs of the document. The PAR had
expired and Bill has obtained a new one. A Standards Association Recirculation Balot will be
conducted soon.

9.3.3.7 |EEE STD 637 — |EEE Guidefor the Reclamation of Insulating Oil and Criteriafor
lts Use.

A successful Reaffirmation Ballot was recently conducted on this document. The |EEE Standards
Board will vote to approve this document at their next meeting in December.

9.3.4 New Business

9.34.1 TheAnalyssof Furanic Compoundsin Insulating Oil.

Paper degredation is inferred from the andlyss of furanic compounds in oil There is an ASTM
(and IEC) method for the andlysis of furans but there is no document to dedl with diagnostics. A
guide to do thiswas proposed by David Grant of Manitoba Hydro.

The Subcommittee discussed this item at their meeting. The Members bdieved that a separate
|EEE document covering thistopic is not needed. Since the furanic andysisis atest performed on
insulating ail, it was suggested that this topic be included in the next revision of C57.106.
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9.34.2  Guidefor the Acceptance and Maintenance of Natural Ester Based Fluids.

Patrick McShane of Cooper Power Systems recommended that the Subcommittee consider
writing a Guide on this topic. After some discusson, the Subcommittee voted to approve
Patrick’ s recommendation. A Working Group, conssting of the following, was formed:

Patrick McShane — Chair
T.V. Oommen
Alan Wilks

Kent Haggerty
The Working Group will obtain a PAR and prepare an outline for discussion a the next mesting in

Raeigh.

9.34.3 Revision of C57.106 — |EEE Guide for Acceptance and Maintenance of I nsulating
Oil in Equipment.

A Study Group meeting was conducted on Wednesday, October 23, with 10 in attendance. The
purpose of the meeting was to discuss the information contained in Tables 4A and 4B. These
tables resulted in two negative balots being cast for the Recirculation Balot of C57.106. Since
the Recirculation Bdlot resulted in a 97% gpprova(IEEE bylaws require a 75% approva for
consensus to be met.), the document was submitted to Revcom for gpproval. Revcom approved
the revison of this document at their June 2002 mesting.

As aresult of the Study Group mesting, it was decided that a Working Group would be formed
after aPAR isobtained. Since only one subsection will be revised at this time, Jm Thompson will
attempt to apply for a limited scope PAR. This Working Group, when formed, will meet a the
next meeting in Raleigh. Jm Thompson and T.V. Oommen will be Co-Chairs of the Working
Group.

9.3.5 Adjournment

The Subcommittee adjourned at 12:30 p.m.

9.3.6 Next Meeting

The Insulating Huids Subcommittee and its Working Groups will next meet in Raeigh, North Caroling,
March 16-20, 2003.

Submitted by F. J. Gryszkiewicz

9.4 Inaulation Life SC —D. W. Platts, Chair

The Insulation Life Subcommittee met at 8:00 AM Wednesday, October 23, 2002 in Oklahoma City.
Attendance was 26 members and 58 guests.
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The minutes of the April 17, 2002 meeting in Vancouver BC were gpproved after correction of the last
meeting location (It had been reported as Orlando, rather than Vancouver).

9.4.1 Chair'sReport

9.7.11 ADCOM medting on Sunday. Detals of the discussions will be reviewed in the Main
Committee meeting. There were no itemsthat directly effected the work of this subcommittee.

Chairs of WGs and SCs need to establish Secretaries to their committees who can chair the meetingsin
the event that he or she can not attend for persona or professondly related reasons. This step is
expected to avoid the problem canceling many meetings often at short notice,

Our next subcommittee meeting will bein Raleigh, NC on March 19, 2003.

9.4.2 StatusReportsfor active projects:

Subhash Tuli reported that ballots of C57.12.00 and C57.12.90 have been completed. They were
successful, but there are severd items to be resolved from the negatives and the comment.  Some of
them will be forwarded to our subcommittee for resolution.

The loading guide, C57.91, has been balloted for reaffirmation, aong with a corrigendum covering
severd errors that had been found in the printed document. The ballot included an dectronic version of
the guide and it contains severd errors produced during the scanning process. It must be revised to
clean up those errors.

There were some negatives and Linden is working to get both of these documents ready for the
Standards Board.

9.4.3 Working Group reportswere asfollows:

9341  Working Group on Loading of Liquid Immersed Transformer - Linden Pierce,
Chair.

The Working Group did not mest.

This working group mesting was cancelled after the schedule was published, and clearly
demondtrates the need for additiona involvement. The chair again asked for a volunteer to assist
Linden with thisworking group.

Don Hatts reiterated the need for this document to gppropriately cover loading of distribution
transformers and caled for volunteers to contact him if they are interested in that topic. We will
work to develop a reasonable approach, rather than merely stating that the required test data is
usualy not available so therefore, the guide cannot be applied.
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9.4.3.2  Working Group on Definition of Thermal Duplicate- Barry Beaster, Chair.

The Working Group did not meet. Barry has resolved the issues with the expired PAR. Their
draft document was balloted, and it has recently closed.

9.4.33  Task Forceon Winding Temperature Indicators- Phil McClure, Chair

The medting convened a 1:55 PM following the luncheon, which ran long. Five members and
twelve guests sgned the attendance rogter, though the mid meeting headcount was 23.

The minutes of the Spring 2002 meeting in VVancouver were approved.
Old business.

During the meseting in Vancouver a cal for volunteers was issued for authors to write sections on
the Users and Trandformer Manufacturer’s perspectives on winding temperature measurement.
The response was good, and the four authors who contributed were recognized.

The section on Transformer Manufacturer’s perspective is gill mostly incomplete, and alig of
questions were provided in an effort to guide potential authors as to the type of information and
structure required for the paper.

The user section which dedls with operation and ownership of WTI’s is dso incomplete, and a
amilar lig of questions was provided to guide potential user-authors.

A brief discusson of the eectrical environment section was conducted in order to establish
whether users were specifying standards for EMI/RFI and surge immunity. Those attendees who
had experience with the subject indicated that C37.90.1-1989 was their standard of choice,

A discusson of anew section dedling with thermd curve libraries was conducted. The intention of
this section is to introduce the concept of establishment of a set of actud, carefully constructed
thermal profiles, generated from heet runs from a variety of transformers, from which the response
characteristics of caculating WTI’s could be evauated.

During the discusson it was dated that one of the origind concerns which precipitated the
formation of the task force was not yet answered by the paper. The concern was that, if aloss of
cooling event occurred near, at, or above rated load, would the time constant of the WTI alow
for prompt darming?

It was explained that the question will be answered in the conclusions section as a compilation of
the various sections which contain contributory factors In summary, winding temperature
indicators as a class operate on the assumption that dl cooling auxiliaries are operating normaly.
The WTI will only respond to the inputs it has avallable. Assuming the load current and oil
temperatures are those inputs and the load current has not changed, then the time congtant will

essentidly be that of the ail. In addition, most calculating WTI's adjust the hottest spot gradient
based on the number of cooling stages in operation. If the WTI has st its darms to operate all
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cooling auxiliaries and it cannot detect cooling falure it will “believe’ that &l cooling Sages are
operating properly and it will adjust the gradient downwards to the rated gradient.

New Busness,

It was announced that the task force has been invited to conduct a panel session at the Spring
2003 meeting in Raleigh. We are honored to accept the invitation. The session will cover the
magjor points of the paper from the three perspectives offered. Severa prospective pandists were
contacted prior to the meeting and they have offered to participate.

The meeting adjourned a 3:15 PM.
Respectfully Submitted, Phil McClure, Chair

9434  Task Forceon Temperature Rise Clause 5 C57.12.00- DennisMarlow, Chair

The Task Force met on Tuesday, October 22, 2002 at 11:00 AM. There were 15 members and
10 guests in attendance.

The minutes of the previous meeting were included in the Subcommittee minutes, and were
approved. The Chair noted that the comment concerning rectifier transformers for proposa 2,
athough correct, would not be applicable to this proposal for C57.12.00.

The task force was formed to make recommendations to the Insulation Life SC concerning the 2
proposals for temperature rise changes to C57.12.00 clause 5, submitted by Dennis Marlow at
the Amsterdam mesting in April 2001.

1) Proposal 1 dedt with changes to the average temperature rise for ODAF cooling from
65°C to 70°C. Comments made during the mesting:

- There may be up to 10 to 15% reduced capital cost

- Losses will normally be high but total owning cost is generdly lower

- Users in Canada (Manitoba Hydro) as well as transformers built to IEC specifications are in
savice.

- This type of cooling will gpply to transformers with only ODAF cooling and not to
ONAN/ODAF cooling

- Trandformers with reduced dimensond and weight redtrictions will be a benefit from this
proposal

- Since the hot gpot rise will be closer to the 80°C limit, these transformers may have extraloss of
life.

- One member dated that this proposa should not be an optiona choice but should be
mandatory if it is adopted

A vote to refer the original Proposal 1 to the Insulation Life SC was defeated 10 negative and 2
afirmative
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A vote from the members present for a modified proposa (see attached) was taken with 5 in
favor, and 5 againgt. This proposa included severa suggestions for revised wording received from
the task force members.

2) Proposal 2 dealt with changes to the average temperature rise of two windings
that wer e located one above the each other.

- The members generdly were in agreement that this proposal should proceed

- Comments to modify the proposa to include the word individua and/or separate bushings will
be incorporated into the modified proposal.

A vote to refer amodified proposd 2 to the Insulation Life SC for inclusion into C57.12.00 was
caried 11to 1

These modified proposals will be digtributed to the Insulation Life SC before the next medting in
Ralegh for avote when we will discuss the results of the Subcommittee ballot and comments.

There was no new business
The meeting adjourned at 12:15.

Respectfully submitted, Dennis Marlow , Task Force Chair

9.4.4 Old Business

9441 |EEE 1276

Mike Franchek has baloted the reaffirmation of IEEE 1276, Guide for the Application of High
Temperature Insulation Materiasin Liquid-1mmersed Power Transformers.

The ballot closed Oct. 5, and was successful with an 87% return and a 99% approva. Mike will
be working to resolve the 1 negative, and prepare the document for the standards board.

9442 TemperatureRise Tests

The chair reported that there were no new surveys received for the Resistance Correction Factors
and procedures for determining cooling curve data.  This survey was darted as the first step
toward implementing a suggestion to standardize the procedures for calculations of the hest run
data.  In Orlando, we reviewed the requirements in 57.12.90 that say the tester should use a
curve fitting program or draw a smooth curve through the data points to determine resistance at
time zero. We have established a generd consensus that those words are insufficient for incluson
in a standard procedure, and the procedure should be standardized. The new task force will

evauate procedures to develop cooling curve data, and report the resistance at time zero, and
revise the procedure to include a standard technique.
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George Henry has agreed to lead the new task force to resume work on the test ode to
incorporate these changes. The task force will have its first meeting in Ralegh.

9.4.43 Request for interpretation of C57.100

At our last meeting in Vancouver, a group met to review aregquest for interpretation of C57.100,
Standard Test Procedure for Therma Evauation of Oil-Immersed Didribution Transformers. The
response will be available to interested members.

During discussions and the preparation of the response, it was gpparent that the document will
need to be updated, not just re-afirmed, prior to its expiration date of 2004.

After the meeting, Roger Wicks responded to the call for a volunteer to lead the effort. He will
establish aworking group and hold the first meeting in Raleigh.

9.45 New Business

9451  Ddfinition of “thermally upgraded insulation”.

Dennis Marlow reported that Phil Hopkinson has forwarded a request from IEC for a definition of
“thermaly upgraded insulation”. He will determine when aresponse was requested.

Discusson led to the conclusion that we don't know where to find a definition, and severd
members agreed to do some research to try to find it.

Jn Sm pointed out that IEC is actudly looking for IEEE to provide a definition. If none can be
found, then an officid definition should be devel oped.

TV Oomen dtated he has reference information, and that from experience he should be able to
develop something.

Severd members volunteered to collect data to formulate a definition. Some suggested that UL
may have a usesble definition in ether document 1446 or 746.

9452  SC Secretary

The chair acknowledged, and introduced, Harry Gianakouros who has agreed to serve as the
Secretary of the subcommittee.

9453 Loading Guide WG Participation Needed

Don Fdlon reterated his encouragement for members to become actively involved in the work of
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the committee, in this case particularly in the Loading Guide working group.

The meeting adjourned at 8:55 AM.

Respectfully submitted by:
Donad W. Fatts, Chair Insulation Life Subcommittee

9.5 Performance Characteristics SC —R. S. Girgis, Chair

9.5.1 Introduction/Attendance

The Performance Characteristics Subcommittee (PCS) met at 11:00 A.M. on Wednesday, October
23" with 68 members and 47 guests in attendance. 18 of those guests requested membership in PCS.

9.5.2 Approval of Meeting Minutes

The minutes of the April 17, 2002, PCS Meeting in VVancouver, BC, Canada were approved as written.

9.5.3 Chairman'sRemarks

9531 Administrative Subcommittee Notes

Committee Secretary’s note: See the individud posting of PCS Minutes on the Committee
website (http://mwww.transformerscommittee.org) for full lising of PCS Char's comments on
Adminigrative SC notes.

9532 Membership

18 new members asked for membership and were added to the PCS Roster:

Rg Ahuja, Waukesha Van Nhi Nguyen, Hydro-Quebec
Dick Amos, Unifin Samud Oriti, Firg Energy

Carlo Arpino, ComEd Jeff Ray, Black & Vesatch

Florian Costa, Corimpex Mark Rivers, Doble

Charlie Drexler, KAEC Steve Schroeder, ABB

Harry Fridman, ELCO Industries Devki Sharma

Andreas Garnitschnig,VA Tech Audria Andy Speegle, Kuhlman

Harry Gianakouros, NY SEG Craig Stiegemeier, ABB

Allen Mitchdl, Alsom Anthony Washington, Southern Co

The Membership rogter will be reviewed, and members who have not atended any of the last 4
mesetings will be contacted regarding their remova from the PCS rogter; thanking them for past
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participation, and indicating that with renewa of participation they will be welcome to regjoin the
group.

9.5.4 Agenda Changes

None

9.5.5 Working Group and Task Force Reports

9551 PCS WG for Continuous Revison to C57.12.90 — Bruce Forsyth, Chairman;
Rowland James, Secretary

The PCS Working Group for Continuous Revison to C57.12.90 met in Oklahoma City,
Oklahoma on October 21, 2002 at 11:05 A.M. There were ninety-one persons in attendance,
thirty-five members and fifty-9x guests.  Eighteen guests requested membership in the working
group.

The minutes from the last meeting were reviewed and accepted as written. The Agenda was then
reviewed and no changes were requested.

Subhash Tuli announced that the balloting for C57.12.90 closed on July 30,2002. He dso
reported that there were ninety balots submitted and seven contained negative balots. The
negative comments will be forwarded to the appropriate WG for resolution.

Discussion of Outstanding | ssues

The chairman acknowledged that he had not yet contacted the sponsors of requests for changes to
clauses 12.4.5, 12.5.4, and 9.3.3.2 for justification, but will do so within the next two weeks.

Old Busness

Working Group items 8 through 9 and 11 through 14 were placed on the agenda for discussion and
resolution.

After a brief discussion of WG Item 8, “Operationa Tests Of All Devices Operated From The
Control Box (Not Including LTC Mechanisms)” a motion was made by Don Platts and seconded
by Neil Kranich to accept Item 8 as written. The motion passed unanimoudly.

WG Item 9, “Operationa Tests of Load Tap Changers’, was tabled for the next meeting at the
reguest of the chairman to allow resolution of other open items before starting a new issue.

WG Item 11, “Single-Phase Excitation Tests For Class || Transformers’ was discussed at length.
In reference to the tables, Bertrand Poulin suggested adding a column for watts measurements.
He stated that watts should be recorded if the test instrument has the capability for this
measurement. He also recommended that a footnote be added to explain the importance of this
measurement. Other requested changes included the fdlowing:

1.HV — Delta Connection table: The table will be rearranged to show a sequence of ABC, asin
the other tables. It will also explain that other phase arrangements may exist.
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2.1t was aso suggested to place a note smilar to note #8 of C57.12.00 into this item as a
cautionary statement for single-phase excitation tests on terminals with relatively low voltage
ratings. A voltage limit of 50% of the terminal rating will be recommended.

3.“Class11” shal be eliminated from the title.

4.“For” will be changed to “with” in the proposed tables.

5.1n the last sentence of the first paragraph, “importance” will be replaced with “ magnitude’.
6. The third and fourth paragraphs will be eiminated.

7.A sentence will be added to the second paragraph that will state that the equivalent magnetic
and capacitive circuits for the center phase are different than those for the outside phases.

8.A caution shall be added that in order to make accurate measurements, the core must be
demagnetized.

9.In section on Equipment Set-up, change “.... 60 HZ power supply...” to read “...50/60 Hz
power supply...”

WG Item 12, regarding the re-introduction of a test procedure for front-of-wave tests for those
who specify such tests, was briefly discussed. It was concluded that this item does not belong to
PCS and should be referred to the Dielectric Test Subcommittee. The chairman will send the
necessary correspondence to the Transformer Standards Subcommittee to have this item
reassigned.

Since time was beginning to run out, the chair requested eight volunteers to review the existing
proposals for WG Item13, which is a proposal to revise the zero-sequence test, and WG Item 14,
which isareview of proposed wording for a dissolved gassesin oil analysistest.

The meeting was adjourned at 12:15 P.M.
Followup

During the Performance Characteristics Subcommittee meeting on October 23, 2002, a discussion
took place regarding WG Item 14. It was concluded that this item does not belong to PCS and
should be referred to the Insulation Life Subcommittee. The chairman will send the necessary
correspondence to the Transformer Standards Subcommittee to have this item reassigned.

9552 PCSWG for Continuous Revison to C57.12.00 - Steve Snyder, Chairman; Dennis
Marlow, Secretary

The Working Group met on Monday, October 21 at 1:45 PM. There were 28 members and 25
guests in attendance. The following 5 guests requested membership, and are welcomed into the
Working Group, bringing the total membership to 61 members :

John Crouse GE
Madcolm Thaden Potomac Electric Power
Anthony Washington Southern Company Services
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Sheldon Kennedy Niagara Transformer Corporation
Jeff Ray Black & Veatch

Following introductions, the minutes from the April 15 Vancouver meeting were gpproved as
submitted.

A report was received from Subhash Tuli that the C57.12.00 ballot closed on August 2, 2002.
86% of the balots were returned, 111 affirmative, 17 negative, and 10 abgtentions. After
resolution of the 17 negatives, the draft will be re-circulated.

The Working Group then began discussing the topics of old business, asfollows::

1) WG item 40, request to add acceptance criteria and descriptions for the various tests that
were added into Table 19 of C57.12.00, 2000 revison. These are : (&) core insulation
resstance, (b) sngle-phase excitation tet, (c) low frequency test on the control circuits and
auxiliay devices, (d) control (auxiliary) cooling losses, (€) partid discharge tedt, (f)
operationa tests of dl devices, (g) dissolved gassesin il analyss, and (h) audible sound level.
Items a b, ¢, d were addressed at the previous meeting and documented in the meseting
minutes.

(e) Partial Discharge Test

“Note 14 : Thistest shdl be aroutine test for Class Il power transformers and an other test
for lessthan Class |1 transformers.”

The Working Group suggested that the acceptance limit for partid discharge should be
included in C57.12.00. However, the Didlectric Test Subcommittee should address thisissue
and make a recommendation as to what should be included in C57.12.00. The chairman will
forward this request to DIT.

(f) Operation Test of all Devices

“Note 13: All eectricd and dectro-mechanical devices such as fans, pumps, motors, LTC,
etc., shal be operated both in auto and manua mode for proper sequence/ staging and
function.”

The Working Group recommended this to remain as written.

(9) Dissolved Gassesin Oil Analysis

“Note 14: Thistest shall be aroutine test for Class |1 power transformers and an other test for
lessthan Class || transformers.”
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2)

3)

There are severd interrdated standards under development now that address this issue.
Steve Antosz has agreed to review the existing materia and activity on the subject and report
to the Working Group a the next meeting to determine how we might findize this point,
induding recommendations for dissolved gasin ail limits.

(h) Audible Sound Leve

“Note 4. The transformer shall be connected for, and energized &, rated voltage, frequency,
and at no load. Noise-contributing eements of the transformer, such as pumps and fans, shall
be operated as appropriate for the rating being tested. When it is impractica or undesirable
to include the gppropriate cooling equipment, the saf-cooled sound level may be corrected
for cooling noise contribution, if suitable corrections are available and it is mutualy agreesble
to those concerned. Transformers shal meet standard audible sound levels as listed in
NEMA Standard TR1, Table 0-1.”

This point was discussed at great length. Many Working Group members felt that the vaues
in the NEMA table were too high, that this information should be included in C57.12.00, and
that the table needs to be expanded in scope. The Working Group voted to request of the
Audible Sound and Vibration Subcommittee that they pursue obtaining the rights from NEMA
to bring this table into C57.12.00. Once the ASV committee has authorization to work on it,
the table can be modified as deemed appropriate. For the present time, no changes will be
made to C57.12.00. The chairman will officialy make this request of ASV.

WG Item 42, request to add a statement requiring liquid volume be shown on the transformer
nameplae“A”.

Digribution transformer users were not well represented in this meeting. It was determined
we should defer to the Digtribution Transformers Subcommittee for their recommendation.
The chairman will officaly forward this request to Digt.

Nameplate “B” and “C’ presently require a breskdown of the weight for the various
transformer components, and the oil volume can be derived from the lised weight. Would it
aso be advantageous to ligt “Oil Volume’ as anew requirement for these two nameplates ?

The Working Group recommended that oil volume is not necessary on these nameplates as
the weight is sufficient. The Working Group aso noted that oil volume is usudly indicated on
most transformers using type “B” and type “C” nameplates. No change is necessary.

WG Item 43, it has been reported that note (8) of Table 13, which cites a reference to
C57.12.22 — 1989, incorrectly converts 6.25 inches to 165 mm. This should convert to 159
mm.

The Working Group agrees that this is a converson error and should be corrected as
suggested.
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4) WG Item 44, arequest that X/R ratio be shown on transformer namepl ates

The Working Group did not think it was gppropriate to put thisinformation on the nameplate,
as it is available from the information submitted on the test report. The chairman will tak to
the requestor to inform him of the WG decison.

There were no other outstanding items d old business, and no new business was brought up
before the Working Group.

The meeting adjourned a 3:00 PM.

9553 DETC Specification and Test — Phil Hopkinson, Chairman; John Gauthier,
Secretary

The chairman expressed satisfaction with the IEC document 1EC 60214-1 in dl aspects
except the missing functiond lifetest. The WG recommended to expand the scope of C57.131
(on-load tap changers) to a new tap changers scope, which would include both on-load and de-
energized tap changers. The chairman will be sending materid to Bill Henning for indlusonin
C57.131.

Note to Bill Henning: A PAR needs to be developed to change the scope of C57.131
according to decison above.

This WG will become a task force to develop functiond life test(s) to assure contact
gability. Members of the TF are Phil Hopkinson, Craig Colopy, Darren Barnett, Bill Darovny,
John Tuohy, Larry Dix, Jm Antweller, Dieter Dohnd, Bengt-Olof Stenestam. This test will then
be congdered for incluson in C57.131.

9.554  Switching Transents Induced by Transformer / Breaker Interaction, PC57.142 -
Bob Degeneff, Chairman; Peter Balma, Secretary; Richard Dudley reporting

The Working Group on Switching Trandents Induced by Transformer/Bresker Interaction was
cdled to order a 8:02 AM on October 22, 2002. There were 60 attendees, 37 members, 6
requesting membership, and 17 guests. The agenda for the meeting was reviewed, and the
Minutes from the April 16, 2002, meeting in Vancouver, Canada and the October 16, 2001
meeting Orlando, Florida were approved.

1) Reaults of ameeting Bob Degeneff had with severa members of the Switchgear committee in
June 2002 were presented. Bob reviewed the efforts of the working group, and consensus
was reached on the following items.
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2)

3)

4)

5)

Agreement that interaction can occur.
That the guide should be generd & describe mitigation techniques.
The Switchgear Committee was willing to help quantify thisissue.

The current PAR and outline of the last draft were reviewed relative to the Chicago meeting,
and there does not appear to be any conflicts if the guide was to be made more generd.
Possible next steps were reviewed and a re-write of the guide at a more generd level was
consdered. Plans would be to review it in Raeigh, and then send it to the subcommitteein
the fall of 2003.

The meeting was opened to a genera discussion of the above, and to determine a course of
action for the working group. Sdient points from the discusson were as follows:

Appropriate content from C37 standards should be used for the guide, but do not
contain enough information to form a guide themsdves.

The condderation of making thisatrid use guide versus a permanent guide was
proposed since the industry is continuing to learn. Pros and cons of thiswere
discussed, considering the 2-year life of atrid guide versus 5-year life of a standard
guide.

Severd individuds proposed sending the present draft of the guide to the Switchgear
Committee for review.

The immediate need for a document for the industry was raised, Since breaker
transformer interactions continue to occur.

After close of discussion two questions were asked of the working group. The firgt proposed
that the guide could be developed as an either a permanent guide or as trid guide (which
would require a new PAR). The mgority response of the group was that we should continue
to develop it as a permanent guide. The second asked if the guide should be re-written to be
more generd or tutorid leve or should continue with its current level of technica content. The
majority response of the group was to continue the guide &t its current level and to submit it to
the Switchgear Committee for formd review.

Alexander (Don) Kline made a technicd presentation on methodologies for testing
transformers and the impact of snubbers. Don described a cost effective methodology to
apply surges to a transformer winding. He discussed making use of exiting taps in awinding
and his observations of the response of the winding to a chopped wave. Don presented
waveforms recorded, which displayed winding responses both with and without a snubber,
and the impact of the relative location of the snubber. Don suggested that chopped wave
tests with adequately steep fronts could be utilized to determine the response of a transformer
relative to transformer-breaker interaction phenomena
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6)

7)

It was indicated that the transformer-bresker interaction problem should not be
oversmplified, as the bresker, transformer, and connecting system al contribute to the
response of the system, making analysis more complicated.

Jeawan Puri submitted minutes from the May 6, 2002, CIGRE joint working group Study-
committees 12,13, and 23.21, which will be digtributed at or before the next meeting. A
presentation of our group’s progress to date was made d the meeting, and, as a result
CIGRE would like to form a joint working group with IEEE. In addition, CIGRE has
prepared a paper on this subject, which may provide input to this guide.

There was no other old or new business, and the mesting adjourned at 9:15 AM.

9555

Loss Tolerance and Measurement - Ed teNyenhuis, Chairman; Andy Steineman,
Secretary

12 members and 12 guests attended, with 4 guests requesting membership.

Minutes from the Vancouver meeting, April 16, 2002, were read and approved.

It was announced that Andy Steineman accepted the position of secretary of the WG.

Eddy So reported on the TF meeting for “Guide of Low Power Factor Power

Messurements’
There were gpproximately 50 attendees at the meeting, which included a presentation
on optica insrument transformers.
Eddy So indicated that he had circulated copies of the guide to the testing
departments of severa manufacturers. Feedback indicated a need to address
procedures to maintain loss measurement system cdibration.
A genera discussion was held on questions from the last meeting regarding the use of
agngle-phase bridge to measure |osses on three-phase shunt reactors. It was agreed
that some of the ideas discussed should be considered to be included in the guide.

Report on status of C57.123 Loss Measurement Guide
The Guide was approved in June by the Review Committee and is now being
reviewed by the |IEEE Editorid gtaff with an anticipated rdease in November.

Frequency Conversion Factors of Transformer Performance Parameters

- It was agreed by the WG that guidelines for measurement should be added to define,

for example, whether excitation measurements are to be done at rated voltage or
rated flux density when using the frequency converson factors.
The WG discussed the qudity of the test data used to verify the proposed conversion
factorsfor no load loss. The WG aso discussed whether the factors should be
increased o that there could not possibly be an unfair advantage to using converson
factors instead of measuring a the required frequency.
The WG acknowledged that, dthough the emphasis has been on converting measured
50 Hz vauesto 60Hz, there is probably a need for factors to convert measured 60Hz
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valuesto 50Hz.
It was agreed by the WG that there be added a note indicating that there will be
increased uncertainty in reporting values when using the conversion factors.
A vote was taken, and it was re-affirmed to continue with the development of
frequency conversion factorsto be put into C57.12.90.
A draft of the proposed text of the frequency conversion, including above
consderations, will be presented and discussed in the Spring meeting of the WG in
Raeigh.

The meseting was adjourned at 12.15 pm.

9556 TF on Frequency Response Test Standard/Guide — Rowland James, Chairman;
Charles Sweetser, Secretary

The PCS task force for the development of a guide for Frequency Response Andysis (FRA) met
for the first time in Oklahoma City, Oklahoma on October 22, 2002 at 3:15 P.M. There were
forty-Sx persons in attendance, nine members and thirty-seven guests.  Seventeen guests
requested membership in the working group.

The following task force members reported on their organization’s efforts relative to the FRA
technology.

Barry Ward (EPRI) — Barry reported on EPRI’s work to develop an on-line method for FRA.
EPRI’s technique incorporated the use of the bushing capacitance taps for taking measurements
during switching operations. Results revedled that this method is possible but that comparison
with the other two methods (Frequency Sweep and Low Voltage Impulse) would be difficult.
EPRI is working with NEETRAC to compare off-line methods with the on-line method under
devel opment.

Lary Coffeen (NEETRAC High Voltage Laboratory) — Lary presented information on
NEETRAC's Objective Winding Asymmetry (OWA) method for FRA. He described Spectra
Dengty Estimate software (SDE) and it's use in the reduction of noise in the measurement. He
aso addressed bandwidth consderations and the benefit of higher frequencies sengtivity to
winding digtortions. Hardware condderations were aso addressed. An impulse voltage of 300
voltsand a 10 ? shunt result in higher pesk vauesin the higher frequencies. Discussion of these
issues ensued but due to time limitations, was terminated in order to dlow for additional reports.

Jm Fyvie (VA Tech Peebles) — Jm reported on CIGRE' sresearch to assist IEC' s efforts related
to FRA.

Bertrand Poulin (ABB) — Bertrand discussed his experiences with both SFRA and low voltage
impulse FRA. He described how, up to about 500 MHz, both methods compare favorably. He
stressed that the measurements must be performed properly in order to assure repestability.
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Charles Sweetser (Doble Engineering) - Chuck presented Doble's draft for Sweep Frequency
Response Andysis (SFRA). The format of this document will be examined as a template for the
Task Force's draft guide. This document will be sent to members of the TF for additiona
materid. The 14t full draft of the Guide will be ready for review by the TF members at the soring
mesting.

For the sake of efficiency in producing a complete draft of the Guide, the chairman of the PCS
proposed that during the period of producing this draft of the Guide that only the 14 members of
the TF will be invited to attend the work sesson of this TF. When the work on the document is
completed, the TF will be replaced by a WG; where more members can contribute to the
discussion of the content of the draft.

After some generd discussion of these reports the meeting was adjourned at 4:15 P.M. Charles
Swestser accepted the appointed to co-chair and secretary.

9.5.6 Project Reports

956.1  Statusof C57.133 - Guidefor Short Circuit Testing - Nigel M cQuin, Chairman

The working group did not meet in Oklahoma City.

956.2 Status of Revison of C57.110-1998 - |IEEE Recommended Practice for
Establishing Transformer Capability When Supplying Nonsinusoidal Load Currents
—Rick Marek, Chairman

The issue of how to resolve severa errors in the document was discussed at the last meeting in
Vancouver. Typicdly, a printing or editorid error is corrected by an errata sheet, while other
errors are treated as technica issues and require a corrigenda balot.  Since the printed and draft
versons were compared and found to be identica, the IEEE aliting saff determined that the
errors were technical and must be corrected by balot.

This ruling was gppea ed basad on the following points:
The discrepancies were insignificant and the errors occurred in example calculations used for
illudtrative purposes
None of the incorrect numbers was elective in nature, but rather the result of a mathematical
caculation
Correcting these mathematicad errors would not change the meaning or content of the
document in any way

The charman argued that while the need for procedures and consensus agreement is fully
understood in correcting technical issues, the trivid nature of this particular issue warranted
correction by an errata sheet rather than ballot. This position was supported by both the chairman
of the PCS and the secretary of the Transformers Committee. The |EEE editing staff also agreed
and the errata sheet was issued in June.
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9.5.6.3  Status of Reaffirmation Ballot of C57.21, 1990 (R1995) - Standard Requirements,
Terminology, and Test Code for Shunt Reactors Rated Over 500Kva — Peter
Balma, Chairman; Richard Dudley reporting

5 negative balots— many due to scanning error at |IEEE

Based on input from R Dudley, Peter Balma sent out |etter to 5 negatives asking them to
withdraw. The letter addressed specific issues of each negative ballot

1 negative was withdrawn

1 negative rgected for technica reasons after review by Dry Type Reactor WG

3 to beresolved by Peter by phone

Strategy — complete reaffirmation of C57.21

Open PAR for revison, address comments from regffirmation

Include comments developed by Dry Type Reactor WG for thyrister controlled shunt reactor
and switching stressed seen by SR’s design and coordination

9.5.6.4  Tutorial — Hydrogen Generation in Mildly Overheated Transformer Cores —
Ramsis Girgisand Ed teNyenhuis

Thetutorid contained the following items

The phenomenon

Results and analyss of field and laboratory investigations

Cdculaion and verification of core hot oot temperature

Comparison between caculations and actua data on a transformer which was producing H2
and CH4 with the right ratio over a5 period period

Recommendation for 3 items to be introduced to the ANS Standards: a) Introducing to
C57.12.00 alimit value for core hot spot temperature of 130 C for worst condition of
overexcitation a full load and maximum average daily ambient temperature, b) Adding this gas
generation sgnature to the Guide on DGA, and ¢) Modify the overexcitation pecification in
C57.12.00 to be limited by the maximum core flux density considering the maximum
generator voltage capahility at full load for a GSU and maximum system voltage for a
subgtation transformer, and the corresponding minimum tap pogition of the transformer when
applicable.

Subsequent to the tutorid, it was decided by the Power Transformer SC to form asmal TF of
representatives of Utilities and transformer manufacturers to discuss proposed changes to
C5712.00. The chairman of the PCS will submit aforma request to the Insulating Fluids SC
chairman to include the new Gas gereration sgnature in the DGA Guide.

95.7 Old Business

None discussed
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95.8 New Business

Erngt Hanique pointed out a conversion error in C57.91, clause 7.25?. Don Plaits said this was
noted before, and corrigenda went out to the Loading Guide by Lin Pierce, correcting the error.

Bertrand Poulin pointed out a problem regarding overexcitation requirement in C57.12.00. 105%
on the secondary is an unredigtic operating condition since this would mean 110-115% on the
primary. This can be designed for, but adds extra cost to the transformer to meet a condition that
may hever occur.

Subhash Tuli submitted that there is an error in C57.12.00, Clause 7.1.2. Transformer Categories |
and Il refer to the kVA range 15-500 kVA and 501-5000 kVA, respectively. These should be
15-1500 and 1501-5000.

Chairmen of Performance Characterigics SC, Insulation Life SC, and Insulating Fluids SC should
decide which SC should take on the Core Hot Spot Standards issue.

959 Next Meseting

Time expired and the meeting was adjourned a 12:15 P.M. The next meseting is scheduled for March
19, 2003, in Raleigh, NC.

Submitted by Ramsis Girgis/ Steve Antosz

9.6 Power Transformers—E. G. Hager, T. Lundquist, Co-Chairs

The Power Transformers Subcommittee met Wednesday afternoon a 1:30 pm with 45 members, 9
new members and 56 guests in attendance.

The minutes from the Vancouver meeting were gpproved before the various working groups and task
forces reported.

9.6.1 WORKING GROUP AND TASK FORCE REPORTS

96.1.1 TASK FORCE FOR REVISION OF C57.17, ARC FURNACE
TRANSFORMERS - Dom Cord, Chairman

Bill Bartley reported for Dom Cors and Robert Ganser. The meeting was caled to order at 9:30 am.
There were 20 membersin attendance. Of these members, there were no Arc Furnace transformer
users represented. The minutes from the Vancouver meeting were approved.

Prior to presenting the Agenda, a brief general discussion concerning the purpose of the Task Force and

background information relating to AC Arc Furnace Transformers was held by the members. Frank
Damico reported that there were no specific IEC standards addressing AC Arc Furnace Transformers.
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He references |EC 60599 for DGA andysis.

Dom Cors then presented the Agenda, which included the following mgor sections:
- Gredtings and introductions
- Proposed content page
- Proposed scope of the document
- PARdiscusson
- Adjourn

Dom Cors then presented the proposed content page, which included the following mgor sections:
- Scope
- Raings
- Insulation Leves
- Impedance Voltage
- Connections
- Teding
- Construction
- Short Circuit Characteristics

The members recommended that the Scope, as presented, be changed to reflect the following:
Retain the “Indoor” application description

Change “ail” to “liquid immersed”

List the voltage as 69kV maximum, but not the limit

Remove the 2000kVA as alower limit

The Ratings and Insulation Levels were accepted as proposed

Discussion concerning the Impedance Section resulted in the inclusion of the consideration and
gpecification of impedance of the furnace transformer at the terminals of the transformer and at various
reactor configurations, if so required. This discussion aso emphasized the importance of the leed
reactance in the ultimate performance of the transformer.

The Congtruction Section isto be opened to include Load Tap Changers, DETC switches and other
switches that are specific to the AFT operation.

The members contributed readily to the items in the Agenda, which will form the basis for revison and
sudy. The meseting adjourned a 10:45 am.

9.6.1.2 Task Force on a Guide for Standard Control Cabinet Designs — Joe Watson,
Chairman

Joe Watson reported that the task force met at 11:00 am on Monday, October 21, with 42 in
attendance. There were 19 members and 23 guests. Three of the guests requested membership.
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Initid discussons centered on the upcoming survey of users concerning their requirements for control
cabinets. Joe had received two emails identifying severa areas of concern: grounding the cabinet,
thermal shields, circuit bresker ratings, protecting al devices, permanent labds, flex conduit problems,
wire marking, and cooler control standards.

It was then brought up that a standard aready exists for switchboard wiring, C37.21, and that the task
force should look at the document and determine how best to use it for our needs. Joe will email the
draft to members.

Severd items were brought up as additions to the survey: non-GFl outlets, lifting provisons for heavy
doors, and removable rear panels.

The group then discussed the survey feature list, induding:

- NEMA 3R or 4 — Type 4 cannot have opening in the box

- Louvered openings— add other types of openings

- Conduit plates— add knockouts

- Lampingde— add option for guard, and door-operated switch

- Heaters— add optionsfor cover / shield

- Circuit Breakers — add options for voltage and interrupting current options

- Slicdng — add option for no splices buried in conduit

- Wiring — remove “cross-linked polyethylene (SIS type)”

- Stranding — add

- Wire Terminds — add information concerning where ring-tongue terminals must be used. Also, add
DIN rail mounting option.

- Wiring — add option for wiring in transformer braces

- Conduit — add option to run short piece of flex conduit to gauges

The survey will be emailed to task force members one more time for additions and corrections, and then
Greg Anderson will send the survey out to users.

The meeting adjourned at 12:20 pm.

9.6.1.3 WORKING GROUP ON LOAD TAP CHANGER PERFORMANCE - William
Henning, Chairman

William Henning reported that the Working Group on Load Tap Changer Performance met on
Monday, October 21 at 1:45 pm with 13 members and 31 guests attending. The minutes of the April
15" meeting were approved.

The Working Group addressed the business of resolving three negative votes on the eectronic balot for

the reaffirmation of C57.131-1995, “ Standard Requirements for Load Tep Changers.” Thefirst
negative vote concerned errorsin the text of Sections 6.4.1 and 10.3.1 and the Tables A.2, B.2 and
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B.3 of C57.131-1995. Theseissues are clearly errors and will be corrected in the next revision of the
Standard. A PAR for that work is being prepared.

A Working Group member who was not present at the meeting cast the second negative vote. He will
be contacted after the meeting to discuss resolution of his concerrs.

The third negative vote raised five separate technica issues, each of which will require more
consderation by the Working Group than was possible in this meeting. A motion was passed to
consder these changes in the next revision. The negative voter will be contacted regarding these issues.

The meeting was adjourned at 3:00 pm.

9.6.1.4  Working Group on C57.140 “Guide for the Evaluation and Reconditioning of
Liquid Immersed Power Transformers’ - Rowland James, Chairman.

Rowland James reported that the working group met at 3:15 PM on Monday, October 21, 2002 with
72 in attendance. There were 38 members and 34 guests-23 requested membership.

After introductions a brief discussion of the latest draft’s status was held. The Chair reported that the
efforts of the group so far have placed the draft ahead of schedule.

Discusson from the floor

- Phil McClure will add information in Oil & Winding temperature on cdibration of gauges and dso
information on the new generation of digital and andog meters available.

- Stan Lindgren commented on vintage (Section 5 —Risk). He stated that thermally upgraded paper
became available in the 60's not the 70's.

- Tom Bassett will add information in 4.1.4, 6.1.4 and 6.1.12 on molecular sponges (as an dternate
to conventiord drying techniques).

- Jeewan Puri posed a question on the direction/scope of section 4.1.16 “Noise and Vibration”. He
will work with Bill Chiu on abrief artide.

Numerous V olunteers were obtained for incomplete sections:

- Radiators Fans & Pumps - Stephen Antosz (Mike Havener has dready written this)
- Bushings - Bob Hartgrove (completed during mesting)

- LTC's - Van Nhi Nguyen and Carlo Arpino

- Infrared - Paulette Payne

- Conservators (COPS) - Mogafa Jafarnia and Robert Thompson

- GasBlanketed Systems - Robert Thompson

- Noiseand Vibration - Jeewan Puri

- Gaskets - John Matthews

- Interna assessment of Bushings- Carlo Arpino

- Oil & Winding Temperature Gauges-Phi McClure (expanson of exising article)
- Maintenance of Leads- Tommy Spitzer
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- Molecular Sponge - Tom Bassett
The meeting was adjourned at 3:50 PM.

9.6.1.5 WEST COAST WORKING GROUP - Michad Lau, Chairman

Michael Lau reported that the West Coast Working Group met on Tuesday, October 22™ at 8:00 am
with 5 members and 6 guests present.

After introductions, the Chairman pointed out that there is no active assignment for the Working Group
at present. Discussion was carried out on two potentid projects that were identified at the last meeting
in Vancouver:

Development of a Users Guide on seismic congderations for transformer designs

Transformer shipping requirements and Smilar consderations

After much discussion, it was agreed that a supplementary Guide to the existing Substation Seismic
Guide, IEEE 693 would be a worthwhile project for the Group.

The meeting adjourned at 9:15 am.

9.6.1.6 WORKING GROUP ON ON-LINE MONITORING OF LIQUID IMMERSED
TRANSFORMERS - Donald Chu and Andre Lux, Co-Chair persons

The Working Group on Transformer Monitoring met on Tuesday, October 22, 2002 at 9:30am.
Approximately 14 members and 68 guests were in attendance. 19 Guests requested membership in the
WG. There were dso numerous requests for copies of the draft.

The meeting was presided over by William Bartley in the absence of the Co-Chair.
Minutes of the previous mesting were not available.

Status of the Guide is 99% complete. Mr. Lux isin the midst of an arduous editing processto achieve a
seamless and cohesive Guide.

Mr. Tom Prevost explained the OnLine editing tools available from the IEEE and the IEEE baloting
process.

The floor was open for questions on the Guide; but there were none. The meseting adjourned a
aoproximately 9:50am.
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9.6.1.7 WORKING GROUP FOR THE REVISION OF C57.93, INSTALLATION OF
LIQUID-FILLED TRANSFORMERS - Michad Lau, Chairman

Michael Lau reported that the Working Group on The Ingdlation of Liquid-filled Transformers was
caled to order at 11:05 AM on Tuesday October 22, 2002. There were 59 attendees, 19 members, 8
requesting membership, and 34 guess. The agenda for the meeting was reviewed, followed by
goprova of the Minutes from the April 16, 2002, meeting in Vancouver, Canada. The minutes, a new
draft of the guide, and copies of the overheads presented were distributed.

The PAR for revison of the guide was approved on June 13, 2002 as PC57.93, and the scope and
purpose of the working group as submitted on the PAR were reviewed.

The present format of the document was reviewed, and a suggested dternative format was dso
presented for discusson. Alternatives considered changing the Sze of the transformers contained in the
guide, and the clause structure of the guide itsdf. Various viewpoints were expressed, however, it
appeared it was too early in the document review process to consider format changes. Sdient points of
the discusson were as follows:

|EC condders three classes of transformers, which might provide assistance in this guides format.

- Requirements for a 500-kva unit versus a 1000 MV A unit are too diverse to be merged; severa
different clauses will be required to digtinguish the two.

- Smdll transformer users are looking for guidance, aswell asthose utilizing the largest transformers
manufactured.

- Ingdlaion requirements for transformers shipped ail filled have subgtantidly different ingtalation
requirements from those that are shipped dry.

- Should the guide consider both old and new transformers; wouldn’t the methodol ogies described
in the guide be the same?

Ancther discussion developed during the meeting suggesting a change to the title of the guide to indlude
maintenance, specifically since it was discussed within the present document. Various viewpoints were
presented and considered whether maintenance should be in the document at dl; implications to
insurance companies and regulators if the guide was too prescriptive; and consideration that the mgority
of users have their own maintenance guidelines. Moreover, severd indicated some guidance was
needed as some users do not have maintenance practices, and that the current PAR does describe
maintenance as part of the scope of thisguide. A vote was held a the end of this discusson and the
working group decided it should be included in the title and the document. A revised PAR will be
submitted to reflect the title change.

- Review of the document was started with Clause 4.2, Shipping. Changes were reviewed and the
following items were suggested.

- Impact recorders should be placed on rail carsin addition to those placed on the transformer.

- Theneed for a caution satement if atransformer is shipped nitrogen filled; how such a unit should
be handled; and that vacuum may be need to remove the nitrogen.

- Condgtency of the statements relative to shipping units filled with nitrogen, are needed in Clauses 3
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and 4 of the document.
- Long distance and/or duration shipments of transformers may require externa gas bottles and
controls to insure pogitive pressure is maintained throughout the shipment.

Coordination of this working group with the working group on transformer life extenson will be needed
to avoid duplication of efforts.

Additiona volunteers were requested to re-write severa sections of the guide. New volunteers were as
follows

- Clausel, & 2 Scope & Reference Malcom Thaden

- Clause 3.9 Maintenance Marcos Ferreira
- Clause4.7 Assembly Dan Perco

- Clause4.8,4.84 Vacuum trestment Derek Baranowski
- Clause4.9 Feld drying of insulation Derek Baranowski
- Clause4.13 Maintenance Paulette Payne

In addition Ron Daubert and Alan Peterson volunteered to provide genera assistance.

Paulette Payne has been providing coordination between |EEE and Doble for this working group, and
provided an update on Dobl€'s progress on an oil-processing guide. Doble is working on a multi-
section guide, and currently transformer filling is being discussed. Doble would like input from IEEE in
thisarea. A discussion by the working group stressed the need to follow manufacturers directions when
filling a trandformer. Paulette indicated that would Hill leave a gap for older transformers without
instruction books, especidly if the manufacturer is no longer in the market.

There was no other old or new business, and the mesting adjourned at 12:15 PM.

9.6.1.8 WORKING GROUP FOR REVISION OF C57.12.10 - Javier Arteage, Chairman

The Working Group met at 3:15 pm on Tuesday, October 22™ with 13 members and 27 guests
present. 15 of the guests requested membership in the Group. The minutes from the Vancouver meeting
were gpproved as written.

Since the Vancouver meeting, the PAR’sfor both C57.12.10 and C57.12.36 have been approved.
The scope of C57.12.10 was modified to include ratings below 5 MVA to satis'y NESCOM concerns.

Regarding review of the specific sections of the current draft, the following items were discussed:
Ratings. The Scope of the PAR does not have an upper limit with respect to theratings. Therefore, dl
of the existing tables need to be opened up to cover dl possible szes. There was much debate asto
whether or not Tables should be used. One reason to keep the Tablesisto provide users the ability to
fall back on thelimits provided in a Standard. After much debate it was decided to iminate the rating
Tables wherever possible and refer to C57.12.00. This decision aso appliesto the BIL Tables.
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Impedance: For now, the impedance Table will remain in the Standard. R& Ahuja volunteered to
gather information and fill in the remainder of the Table. He will aso contact Loren Wagenaar for input.

- Taps A suggestion was made to clarify the de-energized tap switch gpplication — “ should be used
for incoming line adjustment, not secondary regulation.” This may belong in an Application Guide,
ingtead, or possibleincluded in C57.105.

- Tapsfor LTC Trandformers: A suggestion was made to add information to regulate the high sde
aong with the low side and use IEC 60606 as aguide. Since there weren’t any volunteersto
write this section, some statements will be circulated to the Working Group for review and
comment. The addition of the information will impact the LTC section compiled by Jm Harlow.

- Top Liquid Temperature Range Limits. We will add a statement that the temperature range stated
isfor norma operating conditions. We will consider removing the note that the pressure/vacuum
bleeder may operate since a sealed tank should remain sealed.

- Condruction (Section 5.0): Direct mounted devices will be limited to no higher than 96” and
remote mounted devices will be used above 96”. A suggestion was made to limit the distance the
top liquid temperature well isbelow oil to 12”. The statement that was previoudy added
regarding locating the tap switch such that operators can change safely without aladder will be
removed.

Any additional feedback will be incorporated into the document and re-circul ated.

The meeting adjourned at 4:30 pm.

9.6.2 OLD BUSINESS

Tom Lundquist reported that the Guide for Phase Shifting Transformers, C57.135 has been issued and
isavalablefor use.

9.6.3 NEW BUSINESS

Tom Lundquist dso initiated a discussion on Section 4.1.6 of C57.12.00 that specifies that transformers
shdl be capable of operation a 105% of the kVA rating at a 0.8 power factor under full load and
110% of the kV rating under no-load. It was noted that there has been considerable discusson of this
requirement recently and it was agreed that atutoria on the subject would be beneficial. A Task Force,
headed by Bipin Patel, was volunteered to put this tutoria together for presentation a the next
Committee mesting in Raleigh.

Zdya Berler gave a presentation on methods to perform capacitance and power factor tests on
bushings, current transformers, CCVT's and similar equipment on-line. The method is widdly used in
the Ukraine and Russia and smilar systems have been ingdled in the past year in Canada and the US.
The presentation will be posted on the website.

The meseting adjourned a 2:45 pm.
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Submitted by: Joe Watson, Secretary

9.7 Underground Transformers & Network Protectors SC — C. G.
Niemann, Chair

9.7.1 Introduction/Attendance

The Underground Transformers and Network Protectors Subcommittee met on Wednesday, October
23, 2002, in Room 20 of the Cox Business Services Convention Center a 9:30 AM  with ten members
and three guests present.

9.7.2 Approval of Minutes

The minutes of the April 17,2002 meeting in VVancouver, B.C., Canada were gpproved as submitted.

9.7.3 Membership

Membership stands at 20 members.

9.7.4 Chairman’s Remarks

Administrative Subcommittee Notes Reported to SC

Attendance a meeting is 286 registered and 37 companions.

The subcommittee was informed that according to Sheldon Kennedy, The NEMA Delegeation
had voted to inform NEMA it was thelr recommendation to turn the writing of transformer
standards over to IEEE.

|EEE “C57 Phonebook”, available in CD format at this meseting.

No word received yet from IEEE on the metrification issue. The Underground Subcommittee
Chair voiced his displeasure with the ddlay as it was affecting hoe we will proceed in standards
revisons.

9.7.5 Working Group Reports

9.75.1  Three-Phase Underground-Type Transformers (C57.12.24) J. Sullivan — Chairman

No report, did not meet. Group met in generd session to discuss the MOU and metrification
iSsues.
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9.75.2 Liquid Filled Secondary Network Transformers (C57.1240) B. Klaponski -

N

Chairman

Met on Monday, October 21, 2002 at 11:00 AM with 11 members and four guests present.
Minutes of the April 15, 2002 meeting in Vancouver, B.C. Canada were approved as submitted.
The WG discussed the metrification issue. The Chairman stated that athough we were reedy to go
to afind draft and abdlot, thiswill not proceed until thereis clear direction on
metrification. This WG wishes to work with the duad measurement method, but recognize
that this probably will be rgected by the IEEE. We await the results of C57.12.34 and the
ultimate direction from the Main Committee.

The current ANSI/NEMA standard has numerous editorial errors and our current PAR was

intended to be short lived to correct these errors and then publish this document as an IEEE

document. Caution should be exercised with the current C57.12.40 - 2000 NEMA

document.

It was decided to use the rest of the meeting to start the next revison to the standard with an
objective of a 2005 publishing date.

The discussion started with a genera discussion on the former Part 11 of this standard that used to
be induded for Con-Ed. It is noted that prior to gpplication for a new PAR, Con-Ed will be
requested to attend our meetings, state their case in regards to Part 1l, and participate in the
standard development.

Review of the current spec started with the following notes:

(8)Need for a poll of manufacturers to check usage of 150 kV BIL a 35 kV versus 200 kV BIL
at 35kV.

(b)Loss tolerance for orders of more than one unit may have to be discussed further.

() The network primary switch requirements need clearer definition. Larry Dix will document a
proposal on the HV switch for this WG to discuss at the next meeting.

The meeting was adjourned a 12:15 pm

9.75.3  Secondary Network Protectors (C57.12.44) D.H. Mulkey — Chairman

1. Met on Monday, October 21, 2002 at 3:15 PM with five members and three guests present.
2. Minutes of the April 15, 2002 meeting in Vancouver, B.C., Canada were approved as written.

3. The WG reviewed six added or revised sections of C57.12.44 D1.3. The following changes
were made:

A. Revised 7.2.1 “Dead Network Close Function” to include “80% of rated voltage’
to match minimum voltage close characteridtics.

B. Revised 7.3 “Automatic Trip Functions’ by correcting spelling of the word
“planned’. The remaining portions of section 7 were gpproved as submitted.
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C. Revised 10.5.18 “On network breakers’ was changed to “On network protectors’.
Sections 10.5.17 and 10.5.18 were approved as written and /or approved with
changes.

D. Section 11.4.1 Transformer Mounted. The “C’ dimenson as referenced in
C57.12.44D1.3 in the 2500-4500A unit size does not agree with C57.12.40-2000
Figure 4. It was suggested that Dan Mulky survey the Network Protector and
Network Transformer manufacturers to determine what dimension should be used.

E. Changed Annex Table B.3, Alloy Fuse, and Table B.4 Silver-Sand Fuse to include
the Richard's Manufacturing style numbers. It was brought up tha the Silver-
Sand Current Limiting fuse write-up needs to include a statement concerning let-thru
currents and their impact on network protector withstand ratings.  Jock Moffat
agreed to submit this addition.

F. Discusson was held on the need for Table 4 (Type 2) breaker ratings and that it
should be removed from the standard, as well as the BIL section. This was tabled
will be on the agenda for the Raleigh, NC mesting.

4. Next meeting will be held in Raleigh, NC on March 16-20, 2003.

A. Two working group sessons are required for the next meeting.

5. The meeting was adjourned at 4:30 PM.

9.75.4

Ventilated Dry-Type Network Transformers (C57.1257) A.L. Robinson -
Chairman

I ntroduction/Attendance

The working group met on Monday, October 21, at 2:00 p.m. in Room 21 of the Cox
Business Services Convention Center, Oklahoma City, Oklahoma, with four members and
three guestsin attendance.

. Approva of Minutes

The minutes of the meeting in Orlando, Forida, were gpproved as published. No meeting
was held in Vancouver, BC.

. Old Busness

The Chairman routed a copy of the current roster and asked each attendee to verify their e-
mail address since that will be the primary mode of future communications.
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The working group Chairman reported that the revised standard had been submitted to
NEMA for baloting and it had been approved. However, it has not and probably will not
been published by NEMA.

There was discussion as to the need for this stlandard. It was origindly developed as an
dternative to PCB filled network transformers. Manufactors of dry type transformerswill be
polled to determineif this type of network transformer is till being built.

Discussion followed as to the next step.  Since the document is ready for publication and
would only need to be revised to meet IEEE metrification standards, it was decided to
submit a PAR to recelve | EEE authorization to begin the process.

4. New Busness
Hemchandra Shertukde volunteered to be the working group vice-chairman.

Three new members joined the committee. The Chair welcomes Art Diem, Hemchandra
Shertukde and the return of Paul Orehek to the committee,

5. Next Meeting
The next medting will bein Raleigh, N.C., on March 16-20, 2003.

6. Adournment
The meeting adjourned at 2:15 pm

9.7.6 New Business

1) Discusson on remova of metric units from standards. Subcommittee is in favor of dud unit
system. The Underground Transformers and Network Protectors Subcommittee voted to adopt
apostion statement It reads asfollows

The Underground Transformers and Network Protectors Subcommittee
supports metrification on our product standards, however, we strongly
recommend, for safety reasons, that for the foreseeable future our
standardsretain the dual unit system.

CLARIFICATION

By foreseeable future we mean that until such time that the work forcesare
fully conversant with metrification. Also, we are not in favor of putting U.S.
Customary unitsin footnotes or appendices.
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2) Discusson on withdrawl of MOU for co-copywrite with NEMA. Will wait to see what action
NEMA takes on the recommendation of the NEMA Deegation to turn over writing of
Standards to |EEE.

9.7.7 FutureMeetings

The location and dates for future meetings are as follows.
March 16-20, 2003 Rdiegh, N.C.
October 5-9, 2003 Pittsburg, PA

9.7.8 The Subcommittee adjourned at 10:45 AM.

Submitted by Carl Niemann, Chair

9.8 Audible Sound and Vibration SC — Jeewan Puri, Chair

9.8.1 Introduction and Chairman’s Remarks

Audible noise & vibrations S.C. met a 8:00 am. with 7 members and 10 guests present. Three new
members were welcomed to our subcommittee.

The minutes of our April 16 meeting in Vancouver, Canada were approved as submitted.

During the Chairman’s remarks, Jeewan Puri reported that the working group for revisng the test
procedure for meking sound level measurements using sound intendty and sound pressure
measurements had completed this task. This procedure will now be submitted for incluson in the test
codes C57.12.90 and C57.12.91 as Section 13 for liquid filled and dry type transformers.

9.8.2 Report - WG for writing “ Sound Level M easurement Guide’

Jm Nidsen; the Chairman of the WG for writing “Sound Level Measurement Guide” could not attend
this meeting for persond reasons. In his absence, Jeewan Puri conducted this meeting. This WG met on
Tuesday October 2 a 3:15 p.m. with 6 members and 13 quests present. Eight new members were
welcomed to this working group.

The working group started the project for writing a sound level measurement guide using IEC 60076-
10-1 as areference document.

Jeewan Puri presented a detailed overview of the IEC 60076-10-1 Sound level measurement guide to
the working group. The generd content and the style of this document was reviewed.
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It was agreed that Jeawan Puri will obtain aword verson of this document and circulate it as Draft 1 of
this document and obtain comments from the working group members. These comments will be
discussed in the next WG mesting.

9.8.3 New Business:

Mr. Jessie Patton made a brief presentation on using sonic and ultrasonic vibration measurements as a
diagnogtic tool for transformers.

Mr. Bill Chu presented sonic and ultrasonic vibration measurements made on a transformer before and
after tightening the transformer windings.

The subcommittee recognized that using transformer vibration pattern as a diagnostic tool is indeed an
interesting subject. However, additiona expertise will be needed to pursue this topic in the future.
Messs. Alan Darwin, Jessie Patton and Richard Dudley agreed to collecting technical papers and
measurement data for further evaluation of thistopic by this subcommittee,

The meeting adjourned at 9:15 am.
Jeewan Puri October 23, 2002

9.9 Bushings SC — Fred Elliott, Chair

9.9.1 Introduction and Membership

Subcommittee Chairman, Fred Elliott opened the meseting at 3:00 PM and welcomed the members and
guests. Introductions were made and an attendance lists was circulated. There were 44 people in
attendance with 19 members and 25 guests present. One guest requested membership.

9.9.2 Chairman’'sRemarks

Fred explained the procedure for baloting documents within IEEE: In order to vote you must become a
member of a bdlot pool. This requires that you firs must request to be made a member of the baloting
pool. Once you are amember of the baloting pool you will receive invitations to ballot via email. If you
do not want to ballot the particular document, do not respond to the emall. If you want to bdlot the
particular document follow the ingructions in the email. Once you respond you must vote or be
removed from balot pool.

In order to become a member of a balot pool you must be a member of the Standard Association.
(And likely amember of |EEE)

Fred announced that next Transformers Committee meeting would be held in Raleigh, NC March 16-
20, 2003.
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Fred confirmed that Russ Nordman, a long time Bushing Subcommittee, member had changed
employers and would not be able to continue to attend our meetings. Fred read a short farewell note
from Russ.

9.9.3 Approval of Minutes of April 16", 2002 M eeting in Vancouver BC
The minutes were gpproved as written.

9.9.4 Working Group / Task Force Reports

9.94.1 WG on General Requirements and Test Procedure For Power Appar atus Bushings
(C57.19.00)

Introduction and Membership

The WG Chair opened the meeting a 1:55 PM and welcomed the members and guests.
Introductions were made and an attendance list was circulated. There were 29 people in attendance
with 13 members and 16 guests present.

Mesdting Minutes

The minutes from the last meeting in Vancouver BC were approved.
Review the status of the ballot of PC57.19.00/D6.

As of Friday, October 18" there were 23 ballots received aut of 89 members of the ballot pool.
With 19 approved without comment, 3 gpproved with editorid comments and 1 abgtention. The
ballots close November 13, 2002.

The WG Chair reported that the PAR for this document expires at the end of the year, making it
impossible to complete the work before the PAR expires. A second PAR extension has been
requested. It is planned to complete al work on this document before the Spring 2003 mesting in
Raeigh. So there will be no additional WG mesetings scheduled.

The WG Chair requested that during the ballot process he might cal on individua WG members for
their assstance in resolving ballot comments.

The WG Chair thanked dl WG members and Guests for their contribution, over the years, to the
revison of this most important document.

One item that came up was regarding the SA bdlot process. It gppears that a number of WG
members, who are SA members, did not recelve invitaions to balot this document. This even
though they had requested SA to be invited to balot dl C57 documents. It was agreed to bring this
issue up during the Bushing Subcommittee meeting on October 23,

An additiona comment by the WG Chair regarding the entire process to bring a document to balot:
The entire process was too long and the Chair received little to no assstance from IEEE in the
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process. It appears to the Chair that IEEE is forgetting that we volunteer our time to |EEE and that
we al have full time employment to consider. A response from IEEE such “we are too busy” or “we
get too many emails’ are not acceptable responses to people who are volunteering their time and
effort to |EEE.

Additiona Discusson

With the additiona time available during this sesson it was agreed to discuss forming a Study Group
to oversee the revison of C57.19.100, Bushing Application Guide. During the past severd years a
number of items and issues had come up that were suggested for the Guide. In addition, a survey
was taken earlier that indicated a number of areas in the Guide that needed revision. In order to get
a jump-gart before forming a WG, which requires a PAR, it is suggested to form a Study Group?
The people present voted on this suggestion and the vast mgority voted in favor of forming a SG.
The results of this vote will be presented to the Bushing Subcommittee members. After the meeting
Tommy Spitzer with Oncor volunteered to chair the SG.

New Business

There was no new business
Adjournment

The meseting was adjourned a 2:22 PM.

9.9.4.2  Task Force on Draw-L ead Bushings

Fred Elliott chaired the TF on Draw-Lead Bushings. During the meeting the questions was raised
regarding the future of the group: Should the TF continue or has it exhaugted its efforts to recommend
any positive results to the Subcommittee. After some discussion and a show of hands the mgority of the
people in attendance voted to disband the TF.

Discussions on this subject continued in the Subcommittee. There were a couple of people thet felt that
some of the work of the TF had produced some information that could be used in C57.19.100, Bushing
Application Guide and possibly in other documents. It was agreed to tabulate the efforts of the TF over
the past seven years and present those results to the Subcommittee for review. Keith Ellis or Fred Elliott
will contact Russ Nordman to gather this information.

9.9.5 Report from Technical Advisor to |[EC 36 A

As Russ Nordman filled this function the Subcommittee is looking for a volunteer to become the
Technical Advisor to IEC 36A. Please contact Fred Elliott if you are interested in supporting this effort.
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9.9.6 Old Busness

Fred Elliott needs to produce a possible scope for looking into developing a standard for bulk type
bushings up to 34.5 kV and then put this scope into the hands of the individuals who volunteered to
work on this effort.

9.9.6.1 Reaffirmation/Revision of C57.19.100, Bushing Application Guide

Basad on the discussions during the PC57.19.00 meeting as reported above it was agreed to form a
Study Group to start work on the revision of this document. Tommy Spitzer with Oncor volunteered to
head the Study Group. Keth Ellisand Fred Elliott are to provide Tommy with supporting information on
items that needed to be added or revised in this document.

9.9.6.2 C57.19.03, DC Bushing Standard

During the resffirmation ballot a number of comments and one negative vote was received. After review
of the comments it was clear that certain clause references of the origind document are in error. It is
planned to address these comments by confirming that the errors will be corrected and hat other
comments will be addressed in the next revision.

9.9.7 New Business

The PAR extension for PC57.19.00 has been submitted and it looks like it will be granted.

99.7.1 C57.19.01, 2000: Performance Characterisics and Dimensions for Outdoor
Apparatus Bushings:

Fred Elliott reported that there are a number of people that have expressed concern with the magor
changes made to this document in 2000 and that reaffirmation of this document in 2005 would most
likely be difficult. Discusson on this issue resulted in agreement to take a couple of actions:

1. Publish a paper explaining the efforts that went into developing this standard. The paper will be
considered for publication at the next Doble Conference.

2. Conduct atutorid at a future Transformers Committee meeting to educate everyone on the benefits
of this standard.

3. Form a study group to look into improving this document for the next revison.
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9.9.8 Adjournment

The meeting was adjourned at 4:11 PM

Minutes Submitted By, Keith Ellis, Acting Secretary, Bushing Subcommittee

9.10 Dry Type Transformers SC —W. F. Patterson, Jr., C. W. Johnson,
Jr., Co-Chairs

(Presented by Paulette Payne)

9.10.1 Chair Remarks and Announcements

The Dry Type Transformer Subcommittee met at 1:30 PM on October 23, 2002 with 12 members and
8 guedts present; 5 guests requested membership. Paulette Payne chaired the meeting. Introductions
were made and the attendance roster was circulated. Minutes from the April 17, 2002 meeting were
reviewed and approved.

The acting chair gave areport on the activities of the Adminidrative Subcommittee meeting.

The subcommittee was reminded that the working group members are required to participate and not
just atend the meetings. A suggestion was made for working group chairs to consder removing
inactive members from the group.

9.10.2 Working Group Reports
The next order of business was the presentation of the reports of the various working groups.
9.10.2.1 Working Group on Dry Type Reactors, Chair: Richard Dudley

The Dry Type Reector W.G. met in Meeting Room 15 of the Cox Business Center in Oklahoma City,
Oklahoma on Oct. 21, 2002 from 9:30 am. to 12:00 noon. There were 7 members and 3 guests
present. Two of the guests requested membership. The following are the highlights of the mesting.

1. Theminutes of the Vancouver meeting were gpproved.

2. Peter Bdma made a presentation on the status of the reaffirmation process for C57.21. Current
focus is on the resolution of 5 negative balots. Peter has prepared a letter response to the
negative baloters incorporating input from Richard Dudley's review of the negetive balots. A
number of the negative balots were based on the significant number of OCR based errors
resulting from IEEE's scanning of the document. There were dso more substantive reasons for
some of the negatives. The letters bascdly asked the negative baloters to withdraw their
negative balots based on IEEE correcting the OCR errors and a promise to address the valid
subgtantive concerns during the next revision process. A PAR will be raised in the near future
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after completion of the reaffirmation. One baloter has withdrawn his negative on the above basis.
Peter will follow up with phone cdls to the remaining four.

Fierre Riffon's genera comments and comments to the negative balots were discussed.

() Inthenext revison of C57.21 Fierre thinks that the document will be clearer if there is only
a sngle table of voltage insulation levels for ol immersed and dry type shunt resctors. Test
code can be design specific but dielectric test levels should be common.

(i)  The mega volt-ampere rating is printed as mVA and not MVA. Can this obvious error be
corrected asit isin the same category as aspelling error. Isa PAR required for a corrigenda?
Is it more effective to raise a PAR for a full revison once the document is reeffirmed? The
error has been in the document for 12 years. Is it serious enough to warrant immediate
action? The consensusisthat it is not.

(i) Can obvious editorid changes be made? It is assumed that the OCR based problems can
be corrected.

(iv) The negetive balot of Carlos Piexoto based on the premise that there should be different
LIWL and SSWL for dry type SRs vs oil immersed reactors was recommended to be
rgected. LIWL and SIWL levels should only be based on system requirements and
insulation co-ordination practice.

(v) Ramon Garcids comments should be considered during the next revison process with the
exception of including wording on laboratory limitations.  Shunt reactors must be tested to
specification and gppropriate investment in test equipment should be made. Thisis essentid
for religble functioning of shunt reactorsin the power system.

(vi) The appropriate voltage level (100% or 105%) at which to carry out sound level testing will
be discussed during the next revision process.

3. Draft #4 of Annex A covering thryistor controlled shunt reactors was reviewed. Fierre Riffon's
comments were reviewed. Hiseditoria comments and clarifications were accepted.

The following are key points that were discussed.

(1) A reference will be included on the affect of capacitance to ground on the di/dt seen be the
thryistor; one coil vstwo coils per phase.

(i) To smplify caculation of losses in TCRs a various SVC operating points a preferred
reference temperature, such as 75°C, may be used.

(i)  The consensus of the W.G. was that the work on Annex A was complete. The W.G. and
perhaps the PC S.C. should be balloted to obtain input. The objective will be to bdlot a
group that has the highest level of interest in the subject maiter of this annex. The chairman
will raise the subject at the PC S.C. and Dry Type Transformers S.C. meetings.
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4. Draft # 3 of Annex B covering didlectric stresses imposed on shunt reactors during switching was
reviewed. The following are the highlights

0] The focus of the annex should be on how to specify the dielectric capability of SRsfor the
highly repetitive switching operations to which they are typically exposed. The circuit bresker
and shunt reactor combination should not impose stresses on the SR beyond a specified
vaue maximum value that the SR should withstand.

(i)  The annex will present generd methodologies for calculating the stresses imposed on SRs
by CBs and what can be done to mitigate or reduce the stresses such as damped capacitor
networks (possible solution that needs to be evauated).

(i) A draft of Annex B should be sent to the Switchgear and Protective Devices Committee for
input; timing of the submittal needs to be determined. The PAR that will be raised to revise
C57.21 shoud request co-ordination with the CB S.C. Input from the CB S.C. should
include; objectively of annex re CBs, evduation of CBs for SR switching (annex should not
recommend), correctness of CB eval uation process, €ic.

(iv) Pere Riffon's comments on Draft #3 were discussed and were accepted with only minor
changes required in some cases. Since Annex B isto be informative "should” and "could” will
be used vs "dhdl" and "will". References to voltage dass will be numerica and not by
descriptors such as "high" and "extrahigh”.

v) Input is required for B.6 of Annex B on maximum switching trangent overvoltages that
shunt reactors should be exposed to asa % of BIL and SIWL. It should be guaranteed that
the ingtalled shunt reactor should not be exposed to higher numbers and the shunt reactor
should be designed to withstand the repetitive nature of switching transents overvoltages of
these values.

5. A discussion of references in C57.21 took place. The W.G. fdt that the valid reference is the
date referenced document and not the latest verson. The document referenced when the
gtandard was published isthe vdid reference. Thisis critical for a number of issues, specificity of
referenced information, testing methodology and test levels, safety, etc. What does the IEEE
Style Manud require? A comment could be made in the references section; "referenced edition”
or "latest edition if gpplicable’. The chairman stated that he would bring this subject up at the PC
S.C. and Dry Type Transformers S.C. meeting and main committee mesting.

The W.G. meeting adjourned at 12:00 noon.

9.10.2.2 Working Group on Dry-Type Test Code- C57.12.91, Chair: Mr. Dave Barnard

The working group met a 1:55 pm with 6 members and 6 guests present. Five guest requested
membership. After introductions the chairman asked for comments and/or corrections to the minutes
from the Vancouver, BC medting. There being no comments Don Kline moved and Rick Marek
seconded to accept the minutes as written. The motion carried.
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Old Budiness.

1

The |IEEE Sandards Board has sent copies of the revised C57.12.91-2001 to dl the working
group members, except Max Cambre. The Chairman will contact IEEE to see why Max did not
receive his copy.

Jeawan Puri addressed the working group as chairman of the Sub-Committee on Audible Sound
and Vibration. Jeewan dated that his sub-committee has approved a re-write of Clause 13 in
C57.12.90 to include an option for the user to specify sound intensity measurements. He suggested
that our working group make a smilar change. Jeewan will email a copy of the revised Clause to
the WG Chair, who will intern send it to dl the members for review. Before this change could be
adopted, a new PAR would be required.

SubashTuli was not present to make comments on adopting IEC cooling class designations. The
chairman will ask for a volunteer from the WG to review these proposed changes and make a
recommendation at the next meeting.

Wayne Hansen was not present to provide wording for the changes he recommends to the next
revison on Insulation Power Factor Testing. Thisitem will be dropped from future agendas.

Nigel McQuin was not present to provide his comments on wording for his proposed changes on
resstance measurements, diectric tests and temperature testing.  The chairman will ask for a
volunteer from the WG to review these proposed changes and make a recommendation at the next
mesting.

New Business:

1. Don Kline informed the W.G. that at least one customer requested “noise’ level measurements
be made at full voltage and current. It was noted that thisis not in accordance with the standard.
It was a0 noted that thisis impracticad above a certain kVA, depending on the manufacture.
Furthermore, it is the opinion of those present that the added noise from the energized winding
would be inggnificant to the totd sound level. There was no mation to further address this
issue.

2. The chair will submit a new PAR before the next meeting to address the changes referenced in
the minutes.

A motion was made and seconded to adjourn, meeting adjourned at 2:30 pm.

9.10.3 New Business

Regarding standards C57.12.58 and C57.12.124, Jeewan Puri and Don Kline are reviewing
these documents, repectively, and will have comments by Thanksgiving.

Standards C57.12.56 and C57.12.60 will be combined into ane document. Working group
chair Dick Provost will schedule atask force meeting for thiswork around Christmas 2002.

Max Cambre gave a presentation on standard C57.12.58. Max stated that the appendix on
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page 22 was “incomprehensible’ (he provide the document as evidence), and he has rewritten
the section. He aso provided a smple graph to darify the formulas. This info will be included
in arevison for baloting (a PAR will be required for this purpose). Paulette Payne will send
info on negative bdlots to Don Kline, Max Cambre, and Jeewan Puri.

Don Kline reported on the falure of medium-voltage transformers where most were of Dry
Type design. The cause of failure appears to be due to the interaction of the transformer and
vacuum circuit breskers. Theuse of “snubbers’ can minimize the risk of fallure. The only way
totdl if thereisaproblemisif atransformer fails upon energization. The “snubber” reducesthe
trandent voltage to “1/2” which diminates the fallures. Customers have asked why transformers
cannot withstand these failures. 1t was suggested that the chopped wave impulse test be used to
amulate the trandent voltage generated by the vacuum circuit bresker. Don Kline questioned
whether the impulse test should be a “routing’ test for transformers connected to this type of
bresker. Phil Hopkinson asked whose responsibility it redly is since we have both over-current
and over-voltage devices. It was noted that the liquid standard is being revised. Discussion
ensued on the vaidity of whether the chopped wave impulse test would be sufficient to verify
the withstand of the transient voltage caused by the vacuum circuit bresker.

Being no further new business, the meeting was adjourned.
Submitted by Chuck Johnson, Secretary

9.11 Distribution Transformers SC — Ed Smith, Chair

Meeting Time: 3:00pm, Wednesday, October 23, 2002
Attendance: 40 Tota
23 Members
16 Guests
1 Guest Requesting Membership

9111 Chair's Remarks & Announcements;

Review of Adminidrative Committee meeting highlights
Future Mestings.
New Members
Trandformer Standards Activity

9112 Working Group Reports

9.11.21 (C57.12.20 Single Phase Pole Mounted Digtribution Transformers

(Copyright: IEEE/NEMA — Joint Copyright MOU) Alan Wilks & Glenn Andersen Co Chairs
(awilks@ermco-eci.com & gwanders@duke-energy.com)
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PAR Status. Submitted December 2001
PAR Expiration Date: End of 2005
Current Standard Date: 1997
Current Draft Being Worked On: #VIlI Dated October 2002
Meseting Time: 11:00am, Monday, April 15, 2002
Attendance 32 Totd
17 Members
15 Guests

Issues, Remarks & Announcements:
I ntroductions were made and the VVancouver minutes were gpproved.
Ed Smith reported “No Progress’ since the last meeting regarding metrification. Our direction is il
to follow IEEE guiddines. If bdlots fail, our postion of dua dimensioning will be srengthened, as
|EEE may dlow it on a case-by-case basis. C57.12.34 will be the first document to test the position.
The MOU between NEMA and |EEE was dissolved as of June 2002, because we have |EEE pars,
we can continue work on these standards, there is a task force between IEEE & NEMA to resolve
the issues.
Draft VIII was reviewed with the master changes being the addition of U.S. Customary units as
footnotes. There were several minor corrections noted.
Table 6 was discussed and it was decided to diminate the statement “ Single Phase Transformer
Bushings only” and to put the 16.34 kV note adjacent the 255 mm dimension.
Paragraph 6.3.3.2 regarding lead identification was discussed and it was agreed to change the
wording.
The drawing in table 7 was discussed but it was agreed that the current draft is correct.
There was discussed related to a question regarding cover grounding which is not currently in the
gandard. The manufacturers are to submit their current practices to Glenn Anderson and a proposed
wording will be drafted to review at our next meeting in Raeigh
The meeting adjourned at 12:20pm

9.11.2.2 (C57.12.23 Single Phase Submersible Distribution Transformers

(Copyright: IEEE) Al Traut & Roger Lee Co Chairs (alant@keco.com & leerj@sce.com)

PAR Status: Approved 3/18/1999 (For Standard Revision)
PAR Expiration Date: N/A

Current Standard Date: 1992, Reaffirmed 1999

Current Draft Being Worked On: #V

Meeting Time:DID NOT MEET

Attendance:  N/A
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9.11.2.3 (C57.12.25 Single Phase Padmounted Distribution Transformers

(Copyright: IEEE/NEMA — Joint Copyright MOU) Ali Ghafourian & Ernie Nols Co Chairs
(ai.ghafourian@us.abb.com &  ernest.nols@pseg.com)

PAR Status. Approved 12/08/1998 (For combining Standards C57.12.25 & C57.12.21)
PAR expiraion Date: End of 2002
Current Standard Date: 1990
Current Draft Being Balloted: #VIII
Current Draft Being Worked on: #2 Dated: October 2002
Meeting Time 1:45pm, Monday, October 21, 2002
Attendance: 27 Tota

11 Members

16 Guest

0 Guest Requesting Membership

Issues, Remarks & Announcements:
Ernie Nols, Public Service Electric & Gas, New Jersey, has agreed to be the Co-Charman for the
Working Group. He replaces John Lazar who has a new area of responsibility with Northern States
Power Company.
Status of C57.12.25 — Seven negative votes were received. All but one has been resolved. The
Standard will bere-circulated. John Lazar will resubmit the Standard for ballot.
Status of the combined Standard C57.12.25 & C57.12.21
Draft #2 of the combined Standard C57.12.25 (Dead Front) and C57.12.21 (Live Front) dated
October 2002 was submitted. Changes made from the previous meeting were dscussed and the
document was reviewed.
The Working Group voted and approved that the lifting lugs should have a safety factor of five. That
isbasad on usng dl lifting lugs
Clearances from the secondary spades to ground to be discussed at the next meeting. Manufacturers
are requested to provide minimum dimensions,
Tom Calsen, Exelon, had sent an email to Utility members concerning the heat generated by single
phase padmounted transformers.  He would like areply on this subject.
The meeting was adjourned at 3:15pm.

C57.12.28, C57.12.29, C57.12.31 & C57.12.32 Standards previoudy under the NEMA Secretariat
are reviewed and revised NOW under the |IEEE Transformer Committee Secretariat)

9.11.24 (C57.12.28 Pad-Mounted Equipment Enclosure I ntegrity

(Copyright: IEEE/NEMA — Joint Copyright MOU) Bob Olen & Dan Mulkey Co Chairs
(bolen@cooperpower.com & dhm3@pge.com)

PAR Status: Submitted Approved by NES Com May 23, 2002
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PAR expiration Date: May 2007
Current Standard Date: ANSI/NEMA 1999

Current Draft Being Worked on: #1.0 Dated: September 29 2002
Meeting Time: October 22, 2002 Time 8:00 AM
Attendance: 41 Tota

17 Members

20 Guests

0 Guest Requesting Membership

Issues, Remarks & Announcements:
The standard was converted from aword to an |EEE formatted document.
A Drawing of the penta head bolt with an attached washer was presented.
A new pry test method was presented. This included drawings of an dternative pry bar tool with up
to date component parts.
Two members of the working group volunteered to review probe related accidents
Pacing limits on the pad-mounted green color range was discussed with additiona information to be
presented at the next mesting
Reviewed severa changes made to the coating test to update ASTM test methods and make editoria
corrections.
The SCAB corrosion test will be modified to exempt interna cabinet coating systems from the UV
acce erated weathering requirement included in ANNEX A.
Reaults of the proheson Corroson testing were discussed with no recommendation made.
Additiond testing will be required and presented &t the next mesting.

9.11.25 (C57.12.29 Pad-Mounted Equipment Enclosure Integrity for Coastal Applications

(Copyright: IEEE/NEMA — Joint Copyright MOU) Bob Olen & Dan Mulkey Co Chairs
(bolen@cooperpower.com & dhm3@pge.com)

PAR Status. Approved by NES Com May 23, 2002
PAR expiration Date: May 2007
Current Standard Date: ANSI/NEMA 1999

Current Draft Being Worked on: #1.0 Dated: September 29 2002
Meeting Time: October 22, 2002 Time: 8:00 AM
Attendance: 41 Total

17 Members

24 Guests

0 Guest Requesting Membership

I ssues, Remarks & Announcements:
The C57.12.29 Standard was converted from a Word document to the | EEE format.
The Enclosure Security section included in C57.12.28 was inserted into the Coastal Standard for
Working Group review. Alterations made to the C57.12.28 Standard Security section in the future
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will dso be included.

Editoria corrections and ASTM test method updates to the coating tests were presented and
reviewed

The meeting was adjourned a 10:45 AM

9.11.26 C57.12.31 Pole Mounted Equipment Enclosure I ntegrity

(Copyright: IEEE/NEMA — Joint Copyright MOU) Bob Olen & Dan Mulkey Co Chairs
(bolen@cooperpower.com & dhm3@pge.com)

PAR Status: Approved by NESCOM December 06, 2001
PAR expiration Date: December 2006

Current Standard Date: ANSI/NEMA 1996

Current Draft Being Worked on: 1.4 Dated: March 26, 2002

Meeting Times. October 22, 2002 Time 8:00 AM
Attendance. 41 Total
17 Members
24 Guests
0 Guest Requesting Membership

Minutes of the April 16, 2002 meeting approved.

| EEE bdloting was completing on May 24, 2002 with no negetive ballots.

All required documents were sent to the Rev Com committee during July 2002. (Due Date August
6, 2002)

RevCom committee approved the standard on September 11, 2002

The approved draft has been turned over to the IEEE editorid saff for publication (Nodle
Humenick) will process the standard and has made contact.

A word copy of the standard has been sent to Noelle with editoria corrections for review

The |IEEE C57.12.31 standard will be published by the end of 2002.

9.11.2.7 C57.12.32 Submersible Equipment Enclosure I ntegrity

(Copyright: IEEE/NEMA — Joint Copyright MOU)
Bob Olen & Dan Mulkey Co Chairs
(bolen@cooperpower.com & dhm3@pge.com)

PAR Status: Approved by NESCOM December 2001

PAR expiration Date: December 2006

Current Standard Date: ANSI/NEMA 1994

Current Draft Being Worked on: 1.3  Dated: March 26, 2002
Mesting Times. October 22, 2002 Time: 8:00 AM
Attendance: 41 Total

Minutes Page 107



9.0 Reports of Technical Subcommittees (cont’d)

17 Members
24 Guedts
0 Guest Requesting Membership

| ssues, Remarks & Announcements:
|EEE bdloting was completed on May 24, 2002 with no negative bdlots.
All required documents were sent © the Rev Com committee during July 2002 (Due Date Aug 6
2002)
Rev Com Committee approved the standard on September 11, 2002
The gpproved draft has been turned over to the IEEE editorid gaff for publication (Nodle
Humenick) will process the standard and has made contact.
A word copy of the standard has been sent to Noelle with editoria corrections for review.
The |IEEE C57.12.32 Standard will be published by the end of 2002.

9.11.2.8 (C57.12.33 Guide For Distribution Transformer Loss Evaluation

(Copyright: 1EEE) Don Duckett & Tom Pekarek Co Chairs
(don.duckett@fpc.com & tjpekarek@firstenergycorp.com)

PAR Status PAR extenson renewed for two years

PAR expiration Date: December 2004

Current Standard Date: October 2001

Current Draft Being Worked On: #9  Dated October 2002

Meeting Date: October 22, 2002 Time: 11:00
Attendance. 48 Total
23 Members
25 Guedts
0 Guest Requesting Membership

| ssues, Remarks & Announcements:
The PAR has been extended with an expiration date of December 2004. Asaresult of the accepting
proposd at the April meseting, the draft guide has been revised. All of clause 6 text and tables were
replaced with the following sentence: “When a user chooses not to use the procedures as defined in
clauses 1 through 5 of the standard, Department of Energy and/or NEMA documents can be used to
define minimum acceptable efficiency limits” Draft 9 will be submitted for arecirculaion balot.
NEMA members present explained the changes to TP-1. The liquid filled transformers efficiencies
were re-caculated for a reference temperature of 55°c and 50% rated loading. Due to rounding for
vaues in the table, only the vaues for the smadl sze transformers were impacted. The table for dry
type transformers was revised to separate medium voltage into two columns (60Kv BIL and below
and greater than 60Kv BIL). The revised document is posted on the NEMA web site. NEMA
plansto post an explanation of the changes on the web site.
Tony Bouza, DOE Progran Manager for didribution transformers, briefly discussed the
department’ s activity on digtribution transformer loss reduction/ energy efficiency. The DOE web site
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www.eren.doc.gov/building/codes standard/applbrf/dist transformer.ntml has drafted documents
covering life cycle cogt andyd for both liquid filled (design line 1) and for dry type (design line 9).
On October 17", DOE held a web cast to discuss the recently released life cycle cost draft report
for dry type transformers. The reports identify the tools and mythology that DOE plans to use to
formulate the find rule.  Tony solicited comments from users and manufactures on the draft
documents for both liquid filled and dry type trandformers. There may be future web casts on this
subject. Interested parties are encouraged to give their name and email addresses to Tony so he
can notify them of future web cast and posting of new data on the web site.

9.11.29 (C57.12.34 Three-Phase Padmounted Digtribution Transformers

(Copyright: |EEE) Ron Stahara & Steve Shull Co Chairs
(rjstahara@msn.com & sshull @empiredistrict.com)

PAR Status. Approved 9/21/1995 (For Standard Devel opment)
PAR expiration Date: December 2002
Current Standard Date: NEW Standard Under Devel opment
ThisNEW Standard is a combination of the following two Standards
C57.12.22 1989 (Three-Phase Padmounted Didribution Transformers with H.V. Bushings)
(Copyright ANSI)
C57.12.26 1992 (Three-Phase Padmounted Digtribution Transformers with Separable Connectors)
(Copyright ANSI)
Current Draft Being Worked On: 8 Dated: January 2002
Mesting Date: 10-21-2002 Time 03:15-04:30
Attendance: 36 Total
21 Members
9 Guests
6 Guests Requesting Membership

| ssues, Remarks & Announcements:

Ron Stahara cdled the meeting to order and a Roster was circulated. Steve Shull outlined the
request by REVCOM, specifically Bruce Barrows, to modify the current draft to answer the negative
comments received during the balloting process. The negative baloters were concerned about the
metric dimensionsin the document. They had asked for duel dimensioning, U.S. Customary and SI
units, in this document. Bruce's comments were that these concerns should be addressed through
informative annexes, cal out boxes, and/or footnotes. After a lengthy discusson, it was the
recommendation of the working group that the document be modified to include footnotes for the
U.S. Customary dimensions in the document body, with call out boxes where appropriate. The
working group further agreed that al figures and some tables would be dua dimensioned and placed
into a normative annex. They ingructed Steve Shull to prepare the document for rebaloting with
these changes.

Steve Shull asked the working group to consider some possible changes in the future drafts after this
draft was gpproved. These were to increase the minimum impedances on certain KVA szes to limit
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the available fault current. He specifically asked the manufactures in the group to review this possble
change for problems. He aso asked the group to consider the addition of new type of design for a
three-phase transformer to provide a lower profile option than what is currently avalable. The find
item was addressng a comment that was made by CE transformers in the Nashville meeting
concerning the parking stand spacing in figure 5B and 5C of this standard. Steve requested that the
group review these items and be ready to discuss them at the soring mesting.

9.11.2.10 C57.12.35Bar Coding For Digribution Transformers

(Copyright: |EEE) George Henry Chair (gehenry@centra mol oneyinc.com)

PAR Status Active for Reaffirmation

PAR expiration Date: The PAR expires December 2002(* see below)
Current Standard Date: 1996

Current Draft Being Worked On: NONE

Meeting TimeDID NOT MEET THIS SESSION

| ssues, Remarks & Announcements:

Ballot Summary
C57-35-1996 Redffirmation: IEEE Standard for Bar Coding for Didribution Transformers closed
March 04, 2002.
77 Number of digible people in Balot Group
60 Affirmative votes
03 Negative votes
0  Abdention votes
63 Votes= 81% Returned
0% Abgtention
60 Affirmative votes
3 Negdtivevotes
63 Votes=95% Affirmative
Wehaveavadid bdlot. A request was made for PAR Extension

0.11.2.11 C57.12.36 Digtribution Substation Transformers

(Copyright: |EEE) John Rossetti & Leon Plaster Co Chairs
(jrossetti@migw.org & leon.plaster@us.abb.com)

PAR Status: PAR Approved June 2002

PAR expiration Date: October 2005

Current Standard Date: NEW Standard Under Development
Current Draft Being Worked On: #1  Dated April 4, 2002
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Meeting Date: October 22, 2002 Time 1:.45PM
Attendance: 28 Total
15 Members
13 Guedts
0 Guest Requesting Membership

| ssues, Remarks & Announcements:
Minutes from the VVancouver meeting were reviewed and approved without any changes.
Since the April TC meeting, the PARS for both C57.12.10 & C57.12.36 have been approved. The
projected completion date for C57.12.36 is Oct 2005
The firg item discussed was the potentid need to include requirements from both NEC &
C57.12.13. Much of what was discussed revolved around whether the transformer will be located in
supervised or unsupervised area.  If this sandard were to include transformers designated for
unsupervised area (access by the general public) specific enclosure and accessory design
consderations would be necessary as was previoudly covered in C57.12.13. It was decided that this
standard would only apply to transformers ingaled in supervised aress; this diminates the need to
include some of the NEC issues discussed.
Based on the above discusson it was decided to minimize the requirements for enclosure
congruction and focus on the transformers desgn. The standard will ill address switchgear
coordination issues.
Regarding review of gpecific sections of the current drafts the following items were discussed.
Voltage Tables. Evauate combining tables 4.4, 4.5 and 4.6 and use voltage classes instead of
gpecific voltage ratings.  Provide recommendations for practicd limits for voltage ratios and kVA
limits based on design issues and component limitations.  This table(s) will be a basdine and not
cover the extreme causes. Users of the standard want to be able to fall back on the limits provided in
a standard.
Impedance: This table will be modified as necessary regarding lower limits, based on standard
breaker ratings. This appliesto 1Z ranges defined up to 500 KVA.
Taps. Change the statement to aways provide taps unless otherwise specified. The standard taps
will be (+/-) 2 - 2%2%. A suggestion was made to clarify the de-energized tap switch application —
“should be used for incoming line adjusment, not secondary regulation”. This may beong in an
goplication guide ingead. Another comment was to include the statement that the taps must be
designed for full KVA capacity.
Switchgear Equipment Coordination: Thisinformation may best be located in an informative annex.
Typicd Trandormer Dimensons. Although there is some dedre to have typicd transformer
dimensons provided in the standard, the generd consensus was the due to dSgnificant design
differences between manufactures required loss evaluaion & design economics. Thereisno practica
way to agree on typica dimensons. These transformers are different then the network transformers
which are much more regulated due to vault Szes.
Ending the document review discussion, everyone was asked to provide additiona feedback on the
remainder of the sections
The meeting adjourned at 3:00pm.
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9.11.2.12 C57.15-200X Step-Voltage Regulators

(Copyright: |EEE) Craig Colopy & Gad Kennedy Co Chairs
(ccol opy @cooperpower.com & grkenne@nppd.com)

PAR Status: Approved July 27, 2000
PAR Expiraion Dae: April 2004
Current Standard Date: C57.15 — 1999 — Published April 2000

Current Draft Being Worked On: Draft 1.0 Dated: April 2002
Meeting Date: Tuesday, October 22, 2002 Time 3:15PM
Attendance: 18 Total
12 Members
6 Guests
2 Guest Requesting Membership

| ssues, Remarks & Announcements:
A draft 2 document will be drawn up before the sporing meeting in 2003 covering the items discussed.
It was suggested that the document address the concept in its wording that Voltage Regulators are
used in two different unique area on the power system, Digtribution (Line Regulators) and Substation
(Subgtation Regulators). In most cases their requirements are significantly different when it comes to
short circuit, ratings and loading practices.
Dimengons will be kept as metric with the possibility of U.S. Customary in footnotes.
Discussion on 55°C and 65°C ratings resulted in the decision that both ratings are needed in the
standard. The 55°C rating is needed to pair up with the Substation Transformers that are in
exisence. However the users can specify a 65°C rating for ther line regulators that match up with
Didribution Transformers.
The requirements covering short circuit withstand were reviewed in the C57.15 and C57.12.00
documents. Substation Regulators, 167kVA and above, are matched up with Category 11 and 111
Power Trandformers in the substations where available fault current is limited by the impedance of the
transformers. This fault current is commonly below the 25 times rated current value. Depending on
their location line regulators, 288 kVA and below, mogt likely will not see fault currents above 25
times rated current vaue, but there could be some isolated area that could see higher values. The
wording in the standard will be revised to emphasize the 25 times rated current value as a andard
for al regulator designs and that the 40 times rated value is only available on 288 kVA designs and
below when specified by the user. The voltage regulators are basicaly autotransformers that depend
on the impedance of the power system to limit the available fault current.
It was recommended that the maximum add amp vaue be raised from 668 to 875 amps. Based on
the C57.131 Load Tap-Changer document, the contact temperature rise over oil temperature cannot
exceed 15°C @ rated maximum through current.  The manufactures will review ther type test
regarding their highest rated tep-changer cepacity. Load capacity of other current carrying
components in the voltage regulators would need reviewed in order to match up with this 875 amp
supplementary current rating.
Application of the types of available pole mounting brackets will be looked & to be placed in the
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document. Weightsby kVA sze are Sgnificantly greater than digtribution transformers.

More clarification regarding voltage regulation ranges was placed in the definitions covering the
differences between TYPE A and TY PE B voltage regulators.

Meeting was adjourned at 4:30 PM

9.11.2.13 P1388 Electronic Reporting of Test Data

(Copyright: IEEE) Richard Hallingsworth & Thomas Cdlsen Co Chairs
(rhallin@howard-ind.com & Thomas.Calsen@Exe onCorp.com)

PAR Status. Approved
PAR Expiration Date: December 2005
Current Standard Date:  Published under |EEE Std. 1388-2000

Current Draft Being Worked On: Draft 7 Dated: April 16, 2002
Meeting Date: October 21, 2002 Time 9:30AM
Attendance: 26 Total
21 Members
5 Guests
0 Guest Requesting Membership

| ssues, Remarks & Announcements:
Mesting was opened with introductions.
Reguest was made for a Co-chair from the Utility Sde. Jerry Smith has submitted the paperwork for
his retirement from Mississppi Power Company. We thank Jerry for his many years of service to
this Working Group.
Revisons from the Vancouver meeting were reviewed.
Minor editing was performed throughout the document.
Draft 8 will be submitted to the IEEE editorid staff for review.
A pole of the Working Group will be conducted prior to being submitted for full balot.
Mesting was adjourned.

9.11.2.14 C57.144 Guideto Metric Conversation of Transformer Standards

(Copyright: 1EEE) Dudley Galoway (gallowaytt@aol.com)

PAR Status Active

PAR Expiration Date: April 2006

Current Standard Date: New Document

Current Draft Being Worked On: D2 Dated: April 2002

Mesting Date: October 23, 2002 Time 11:00AM
Aftendance 19 Totd
7 Members
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13 Guests
3 Guest Requesting Membership

| ssues, Remarks & Announcements:
The meeting convened at 11:06. Following introductions, the minutes of Vancouver meeting were
gpproved as amended (with an editorial change).
The Guide has not been changed since the previous mesting; Draft D2, dated April 2002 remains the
latest version.
The Char implored the product WG chairs to gpply the information in the Draft Guide to their
revisons. He aso cautioned againgt excess, unnecessary precison.
Although not a part of this WG's scope, the safety issue regarding dud dimensioning was raised and
discussed briefly.
The Chair noted that the objective of the guide is proper converson of the units of measure and NOT
any change of the product. A transformer meeting a standard expressed in U.S. Customary units
must still meet the standard when expressed in Sl units.
Copies of the Draft Guide will be given to Didribution Transformer Subcommittee Working Group
Chairsfor their reference.
A question was raised regarding inclusion of the spreadsheet conversion program guide.
It was suggested that a joint meeting of the WG chairs be convened in Raleigh to compare content to
be converted.
In Draft D2, the last sentence of clause 3.6 shal be modified to include “probably”, to avoid any
unforeseen Situations that may occur, i.e., “will probably be inconsequentid.”
The next step will be to generate Draft 3 in standard |EEE format for review at the Raleigh mesting.
The meeting was adjourned at 11:50am.

9113 Subcommittee Old Business:

NEMA/IEEE MOU Termination
Metrification, Metrification/Imperid “Duad Format”

9114 Subcommittee New Business:

The Didribution Trandformer Subcommittee voted to adopt a podtion statement smilar to the
Underground Transformers and Network Protectors Subcommittee. It reads as follows

The Digtribution Transformer Subcommittee supports metrification on our product standards, however,
we strongly recommend, for safety reasons, that for the foreseegble future our standards retain the dual
unit system.

CLARIFICATION
By foreseegble future we mean that until such time that the work forces are fully conversant with
metrification. Also, are not in favor of putting U.S. Customary units in footnotes or gppendices.
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Submitted by Ed Smith

9.12 Dielectric Tests SC — Loren Wagenaar, Chair

The Didlectric Test Subcommittee (DTSC) met on Wednesday, October 23, 2002, a 1:30 p.m., in
Oklahoma City, OK at the Renaissance Hotel & Cox Business Services Convention Center, with 57
members and 60 guests present. 22 of the guests requested membership on the Subcommittee. See
the last page of these minutes for atendance ligts.

9121 Chair’s Remarks

After introduction of the atendees, the Char reviewed some of the highlights of the Adminigtrative
Subcommittee meeting held on October 20, 2002.

3) Chairmen of WGs and SCs should draft Secretaries or Co-Chairs to their group who can chair
the meetings on ther behaf when they could not attend for persond or professondly related
reasons. Thiswill dso avoid cancding such mestings.

4) Each WG and SC is asked to send an updated roster of their membersto Loren.

5) There is some early discusson about how to maintain a Central Roster or (Master Contact List)
a the Main Committee level to avoid having to do this at the lower levels.

6) Next meeting dates and locations are as follows. March 16-20, 2003 in Raleigh, North Caroling;
and October 59, 2003 in Rittsburgh, Pennsylvania. Potentid hogts for future meetings should
contact Greg Anderson (gwanderson@ieee.org).

7) There was discusson that some people fed the Main Committee meeting on Thursday is too
adminigrative and not technica enough in content, and is not a very vauable use of time. One
ideaisto do the recognition awards at the Tuesday luncheon.

8) There was much discusson on ASC C57; too much to describe here at the Dielectric Test SC
meseting. Seethe web Ste for complete notes.

9) Minutes of the Vancouver meeting are available on the IEEE Committee Web Site.

Note: Individuads who wish to receive invitations to balot on IEEE Standards have the respongbility to
make sure their correct email address is on file with IEEE. Status can be checked on the following
website, or adjacent related websites: http://standards.ieee.org/db/ba l oting/ba lotform.html

The minutes of the meeting held on April 17, 2002 in Vancouver, BC, Canada were gpproved as written.
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9.12.2 Working Group Reports

9.12.21 Working Group on Partial Discharge Testsin Transformers, JW. Harley, Chair

18 members and 68 guests attended the meseting.
Minutes of the previous meeting April 15, 2002 in Vancouver, BC, Canada were approved.

Discussions continued on the Guide for the Detection and Location of Acoustic Emissions from Partiad
Discharges in Oil-Immersed Power Trandformers and Reactors.  Sections on integrating results with
data from all analyss, characterigtics of acoustic sgnas and differences between C57.127 and the draft
of the Guide were reviewed.

It was the consensus of the WG that we are ready to gpply for a PAR for this guide, which will replace
C57.127 |EEE Trial-Use Guide for the Detection of Acoustic Emissons from Partid Dischargesin Oil-
Immersed Power Transformers.

9.12.2.2 Working Group on Revision of Low Frequency Didlectric Tests, Mark Perkins,
Chair; Loren Wagenaar Acting Chair

The working group met Monday, October 21, 2002 at 3:15 PM. Mark Perkins was unable to attend
and Loren chaired the meeting.

The reaffirmation of C57.113 was successful. Following are the results:

102 peoplein ballot pool
88 responded (86 %)
83 affirmative (94 % of those responding)
2 negetive (2 %)
3 abgtentions (3 %)
Some comments:.
- Musgt start work on next revison of C57.113 right away
- References and calibration procedures are not up to date
- Guide does not harmonize with IEC 270
Mark will be looking for a chairman to chair this TF. Must be someone who is familiar with the PD
equipment. Any volunteers are asked to contact Mark.

Old Busness The revison to temperature correction factorsis not yet done; survey will be sent out in
the Fal.

9.12.2.3 Working Group on Revison of Impulse Tests— Pierre Riffon, Chair

The WG met on October 22, 2002 from 3:15 pm to 4:30 pm. Twelve members and fifteen guests
attended the meseting. Three guests requested membership.

The minutes of the Vancouver meeting were approved as written.
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The firg technica subject on the Agenda was to discuss the proposa for modifications to clause
10.3.1.1 b) of C57.1290. This proposa has been also discussed in length during the previous
mestings. The proposal conssts of specifying a minimum available energy from the impulse generator
during impulse tests for cases where the tail time duration of the impulse waveshape is shorter than the
minimum dlowable limit (eg. 40 ps).

The proposed value of 12,5 kJ for Category | transformers (£ 500 kVA) was found somewhat too high
for this class of trandformers. This vaue has been chosen to cover 90% of the studied cases. After a
lengthy discussion, it has been decided to revise the proposed minimum impulse generator energy vaues
to cover not more than 80 % of the studied cases. This coverage limit will sgnificantly decrease the
required value for Category | transformers but will probably dightly affect the energy levels for the other
categories.

The proposa suggests that the definition of the 5 transformer categories to be digned to the those
defined in C57.12.00 for short-circuit performance (ONAN vs ONAF ratings).

An informative Annex will be aso written for explaining how these va ues have been derived.

The intent of this concept is to encourage laboratories to use the optimum configuration of their impulse
generator. It dso informs the indudtry that a minimum testing ingtdlation cgpability is required for a
gpecific range of transformers.

The second technical subject on the agenda was to discuss the proposa for modifications to clause
10.3.1.3 of C57.12.90 (chopped wave tests). The proposa conssts of specifying a circuit
configuration during chopped-wave impulse tests.

The proposa pecifies a maximum distance of the chopping device from the termind of the test object.
The proposed maximum distance is one lead length of the height of the transformer, the height being
defined as the sum of the bushing and tank heights. The proposal does aso prohibit the use of a series
resgtor in the chopping circuit if the overswing in the opposite polarity is equd to or less than 30%. If
the overswing is greater than 30%, it will be permissible to use a series connected resistor in the
chopping circuit in order to reduce the magnitude of the overswing in the reverse polarity.

After discussion, it has been agreed upon that the resstor shdl limit the overswing in the reverse polarity
in between 25% and 35%.

This proposal does not specify any chopping time since this could be difficult to measure with an
appropriate accuracy. This proposa will ensure that the same severity, e.g. steepness of the voltage
collapse, is applied throughout the industry during chopped wave tests.

Contrary to what is specified in IEEE Std. 4-1995, the WG agreed that limiting the undershoot to 30%
for power transformers protected by surge arresters seems to be an adequate value because the voltage
excurson produced during tests is higher than the maximum theoretica voltage swing that can be
produced in service.

The time-to-chop tolerance proposed (-0 us, +2 ps) has to be dightly increased in order to be in line
with the actua tolerance.
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Both proposals will be revised according to the comments received and will be discussed during the
next medting.

On New Business, the overshoot on the lightning impulse peak has to be addressed. This subject
should dso be put on the Agenda of the WG responsible of the revision of the Impulse Test Guide.

Ferre requested an extratime dot at the next meeting, as he dways goes over-time.

The meeting adjourned at 4:40 pm on October 22, 2002.

9.12.2.4 Working Group for Revison of the Impulse Test Guide C57.98 — Art Molden,
Chair; Joe Meanson, Secretary

This meeting took place on Monday, October 21% at 1:45 PM, with 40 Attendees, of which 11 where
members and 29 where guests. 10 of the guests requested membership; this brings our total working
group membership to 30.

I ntroductions of Members and Guests.

The first order of business was to propose that Joe Melanson become secretary of the working group;
this was accepted and seconded by the membership.

Other items of business included:
Our PAR has been gpproved and the clock is therefore ticking.
IEEE “Mgordomo” email and “grouper” services have been obtained for this working group. The
emal lig is operationa but grouper has yet to be set up. There was some discusson of how we
intend to utilize these services.
An dectronic copy of the IEC Transformer Impulse Testing Guide, IEC 60076-4 has been obtained
and will be made available to our members.
There were some questions from the floor as to how much of the guide needs to be revised. It was
agreed that the entire standard needs some revision.
A handout was circulated in which the contents of our current guide were itemized into 7 sub-groups.
The membership was asked to volunteer to work on the revision of at least one of those sub-groups.
We had a very good response to this request, 16 people volunteered, many of whom signed up for
more than one sub-group.

Sub-Group 1 2 3 4 5 6 7

# Signed up 7 2 6 9 2 4 5

New Business:

Don Kline requested the floor for a brief discusson on the collgpse rate of the chopped wave during the
chopped wave impulse test. Don was of the opinion that the wording in the impulse testing standards
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should be changed to more clearly redtrict the location of the chopping gap and length of interconnecting
leads.

Motion to adjourn made and seconded at 2:40PM. Mesting adjourned.

Art requested two meeting dots for the next meeting, one for discusson of impulse guide and one for
report on the activities of the HVTT Subcommittee (See Item 9.12.3.3) Loren will request an
additiond time dot for this WG at the next meeting.

9.12.25 Task Force on Liquid-Filled Transformers Dielectric Test Table— Phil Hopkinson,

Chair
1. Theminutes of the Previous meeting on April 16, 2002 were approved as submitted.
2. Membership
3. Theagendawas approved as submitted.
4. Old Busness

Table—Y connected trandformers. Vauesin table find verson?

Vote:
Eliminate dgorithms No votes
Algorithmsleftintables 2 votes
Pace in appendix Ovewheming mgority

Arrester protection levels. C62.2 values
Only arrester standard referred to? No votes
In gppendix, representative table Majority

Low freg test comparison to be placed in appendix. |EEE vsIEC vaues are different but not far apart.
Footnote to indicate where |EC vaues come from:
Preferred |EC levels are 1.7 normal for enhanced, 1.5 for 1 hour test
Footnote for optiona IEC levels. 1.8 normal for enhanced, 1.6 for 1 hour test
1.7 normd for enhanced, 1.3 for 1 hour test

High freq test comparison — include in gppendix

Tablefor Y connected transformers. For neutral termind, use “Impedance grounded” instead of
“resstance.”

5. Therewasno new business.
6. Inthe absence of additional business, the meeting was adjourned at 2:40 PM.
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Phil requested a “manipulatable’ eectronic verson of the table, as the one he hasis in Adobe Acrobat
format. Loren will get this and pass it on to Phil, who will then modify it and pass it out for comments
prior to the Raeigh mesting.

9.12.3 Liaison Reports

9.12.3.1 Surge Protection Devices— Bob Degeneff

Bob Degeneff was not at this meeting; there was no activity, and there was no report.

9.12.3.2 |EC TC14/WG24 — Phil Hopkinson

The last meeting of IEC TC14 was held in Rome, Italy during the week of September 23, 2002. 1t was
reported that the revison of IEC 60076-3 (Insulation levels and didlectric tests) had been approved and
the document is being published.

Some work by Haas Nordman was done to put requirements for thermally upgraded paper. The group
was asked if anyone knew of any related documents or IEEE requirements for thermally upgraded
paper to forward on to the Chairman.

Phil dso reported on the European perspective of the switching surge and resonance phenomenon
currently under discusson in Bob Degeneff’'s WG on  Switching Trandents Induced by
Trandformer/Breaker Interaction. This phenomenon involves gas insulated and vacuum breskers with or
without the use of shielded cable. Siemens reported that a 400 kV transformer connected to a cable
had failed because of this phenomenon. Amplification factors approaching 1000 were observed. The
problem was solved when the cable was removed, Pauwels reported that measurements performed at
RP! indicate that the first and second resonant frequencies are the ones that cause the damage. From
experience with transformers that have failed due to this phenomenon, Phil agrees with some of these
observations and disagrees on others.

Snubbers seem to be the answer in most cases. Both IEEE and |EC recommend them. Measurements
on systems with and without snubbers indicate that snubbers reduce the voltages by half, perhaps more
in some cases.

9.12.3.3 High Voltage Test Techniques (HVTT), IEEE Standard 4 - Arthur Mdden

The last meeting was held at the facilities of Florida Power and Light in West PAm Beach, Florida on
October 14™ and 15", 2002. He was not able to attend the meeting and since the mesting took place
just last week, the Minutes of the meeting are not yet avalable. Discussion of the revisions to Standard
4 was the main topic on the agenda, and the next mesting of this group will be during February 10" and
11™, 2003 in Lake Placid, NY. Art plans to attend the next meeting and will provide a more detailed
report a our meeting in the spring of 2003.
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9124 Old Business

9.12.4.1 Phaseto Ground Clearances— L oren Wagenaar

Loren reviewed what had been done since the Spring 1999 mesting, and sent it to Subhash and Bill Chiu
for comments. Generd observations and discusson:
Although the origind discusson was about the incduson of phase-ground clearances in IEEE
dandards, discussion soon shifted to whether the vaues given for phase-phase clearances are
adequate.
NESC was egtablished by utilities and is mandatory in mogt sates. It has ph-ph and ph-grd.
Bipin Patdl asked how do NESC distances compare — IEC is highest, NESC in between, and IEEE
islowest.
Don Patts pointed out the reference in NESC isRule 235 B 3A, Table 235-4.
Fred Elliott darified that NESC has tables for lines and subgtations.
Dan Perco suggested generation of some rules for gpplication of phase-to-ground clearances as
pertains to bushings.
The motion was made and seconded to survey the DTSC to use the NESC tablesin C57.12.00. All
infavor ... none opposed. Loren will do this.

9.125 New Business

91251 A volunteer is needed as a liaison to the Performance Characteristics
Subcommittee's WG on Frequency Response Testing. Rowland James will
forward alis of the FRA WG members, and Loren will solicit a liaison.

9.12.5.2 Dan Perco discussed the following infor mation regar ding core megger tests.

“I have recently been involved with issues concerning core ground insulation. |EEE standard
C57.12.00 requires a 500-volt DC test for class |l transformers. This same test is listed as an "other™
test for class | transformers. There are no acceptance criteria given for this test in this sandard. IEEE
standard C57.12.90 does not provide any information on how or when the test should be done.”

“Some users specify that grounding resistors of up to 250 ohms be connected between the core
and ground. Thisis done to limit the core ground current in the event of a core ground fault. | recently
witnessed recurrent surge generator tests on a 500 KV coreform single-phase generator transformer.
The results indicated that impulse voltages in excess of 100 kV appeared across the resistor during the
1425 kV impulse test on the H1 termind. This is far and above the resstor or core ground insulation
rating. The design of this transformer is typica of many others in this respect. | therefore expect smilar
results for other types and manufacturers of transformers.”

“I think that transformer users that specify core ground resistors are in danger of a srious
sarvice falure. The factory impulse test is normadly performed with the core directly grounded. The
transformer is consequently not tested with the voltage the core insulation experiences in service. The
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core ground insulation will probably fal duing a sysem impulse and cause the transformer to be
removed from service”

“Even when the core is directly grounded, the service voltages for 69 kV and above
transformers will exceed the 500-volt IEEE test requirement. This means that these trandformers are
aso in danger of a serious service fault. Most transformer manufacturing facilities that |'ve visited dready
have megger test equipment suitable for tests at 2500 volts or even 5000 volts. Many users dready
specify megger tests with a voltage exceeding the 500 voltsin IEEE.”

“| think the IEEE C57.12.00 and C57.12.90 standard core ground tests should be reviewed in
light of the above and changed to diminate the possibility of a transformer service failure. | don't have
empirica data on the maximum service voltage on the core ground insulation. Maybe some of the
manufacturers do. In the absence of such data, | would recommend an increase in the voltage leve of
the core ground test to 2500 for transformers having HV windings 69 kV and above. | think thet thisis
gill not adequate in some cases. There should be awarning too that this test assumesthe core is directly
grounded in service. The test can be refined as more data becomes available. The impulse test
connections should aso be reviewed to consder the core ground service condition.”

The SC meeting adjourned at 10:30 AM.
Minutes respectfully submitted by Stephen Antosz, Secretary.
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10.1 EPRI - B. Ward

Memorandum =2l

October, 2002

TO: Mr. Dondd J. Falon
Secretary, |EEE Transformers Committee
PSE& G
80 Park Plaza- T14A,
P. O. Box 570
Newark,
NJ 07101-0570

FROM: Barry Ward, Manager, Power Transformers

SUBJECT: EPRI LIAISON REPORT

The fallowing report is for indusion in your minutes for the October 2002 meeting in Oklahoma City:

1. Moigure Dynamics

EPRI has sponsored extensive research targeted at understanding the dynamic behavior and effects
of moidure in transformer insulaion systems. A “Moidure Management in Trandformers
Workshop” will be held October 30 — November 1, 2002 in Edison New Jersey to disseminate
criticd knowledge gained during the EPRI research. The workshop is open to dl and will cover;
sources of water contamination, methods and insrumentation for moisture assessment, effects of
moisture on transformer insulaion and loading, distribution of moigture in transformers, sdection of
moisture sensors and transducers and existing methods for transformer dryout. Severa vendors will
also make presentations.

For alditiond information on this on-going project, the following reports are available: Power
Transformer Insulation Behavior During Overload—Phase 1. Dynamic Behavior of
Moisture (TR-113390), Transformer Moisture-in-Paper Assessment Method—Field Trial
(TR-114075), Green-Yellow-Red Diagnostic Method—Transformer H,O Assessment Method
(TR-1000724), Transformer Moisture Assessment Method—Phase3: Testing of Nitrogen
Blanketed Transformer Insulation and Development of Software Application (TR-1001939)
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and Transformer Condition Assessment and Diagnostic Methods Phase 4: Green-Yellow-Red
Diagnostic Method (TR-1001940)

2. Powe Transformer Loading Software PTLOAD

Verson 6.0 of EPRI's Power Transformer Loading program PTLOAD, was released in July of this
year. The software cdculates transformer oil and winding temperatures, thermd ratings, insulation
loss-of-life, and the likelihood of gas bubble formation. The caculaion methods, which incorporate
user-specified load and air temperature, are based on the IEEE C57.91-1995, "Guide for Loading
Minerd-Qil-Immersed Transformers' as well as the IEC Standard 354, "Loading Guide for Qil-
Immersed Power Trandformers” The new release includes a three-winding (dua secondary)
transformer modd and other festures.

3. Trandormer On-Line Diagnodtics and Loading Software

The objectives of this project are the development and indalation of software to determine the
real-time overload capability of a power transformer without exceeding specified temperatures or
sgnificant loss of life, and to monitor the red-time therma performance of a power transformer to
verify that the cooling system is operating in accordance with specifications. The software uses
actual load and temperature data from the SCADA system and the PTLOAD caculation engine to
check the thermal performance of the transformer in redl time. The beta version of the software has
been indaled a two utilities this month.

4. On-Line Transformer Condition Assessment

This project is a continuation of earlier EPRI efforts to develop an on-linelow cost gas andyzer that
were abandoned because of basdline drift of the sensors. A “key gas’ analyzer uses metd-insulated-
semiconductor (MIS) sensors to monitor individua ppm for hydrogen, acetylene, ethylene and
cabon monoxide. An EPRI/MicromonitorsSandia National Labs collaborative project was
initiated 2/99 to solve technica problems that have delayed commercid production of the MIS
sensors. Current work at Sandia Nationa Labs will first concentrate on producing a complete model
for a hydrogen only sensor with lab verification. The feasbility of an acetylene sensor will dso be
Studied.

Experimenta work is on going to identify the dynamic behavior of gases and other byproducts
associated with loading and interna problems. Current work is focused on the development of on-
line monitoring techniques to detect the insulation fault products during overload conditions.
Specificaly this project will demondtrate the application of fiber optic, infrared or eectrochemica
sensors for on-line monitoring of specific paper decompaosition products.

4. On-Line Frequency Response Andyss (FRA)

Previous work in this project includes the field assessment of the in-Situ, on-line impulse technique
and the off-line swept frequency method to determine the feasibility of comparing signatures from
one technique with sgnatures from the other, for the assessment of winding movement. Additiona

field tests were performed in August, 2001. A report titled On-line Frequency Response Analysis
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System: Development of Specifications (TR-1001942) is now available. Results of the research
asked more questions than were answered; consequently, a different direction has been taken for
2002. The current work will attempt to develop the new off-line technique, patented by
NEETRAC, into an on-line system. The advantage of the new technique is that it does not require
comparison with previous tests to make an analysis of the winding condition.

5.  Transformer Expeart Sysem - XVisor

The objective of this project is to capture the knowledge of transformer experts and make it usable
in an off-line software tool for the evaluation of transformer design questions, condition assessment,
problem diagnosis, and identification of maintenance needs. XVisor Verson 1.1, which includes an
LTC module, is now available. A case study has recently been completed at three utilities in which
105 transformers were andyzed and their condition diagnosed. Transformers with known condition
were included. The objective of the study isto prove the vaidity of the diagnostic engine. The study
showed that transformers diagnosed with arisk of failure greater than 50%, were 6 times more likely
to fal in a given time period than those with a risk of falure less than 50%. A report will be
published by the end of this yeer.

6. Guiddinesfor Life Extendon of Subgtaions

These guiddines, now published in Find Report TR-105070 dated April 1995, include a large
section on transformer ingpection, condition assessment, testing, and maintenance practices. An
extensve update and extenson, Guidelines for the Life Extension of Substations (CD-ROM
Version), TR- 1000032 is now available. Work continues to update the guiddines as new
information is gathered.

7 Low Maintenance LTC

A workshop was held November 1996 in Tampa, FL. to provide aforum for discusson of
LTC problems/ maintenance / and ways to improve reliability and reduce maintenance.
Proceedings were published in TR-108398 dated June 1997. Two EPRI projects to improve
understanding of contact coking, ail filtration effectiveness and monitoring concepts were
recently completed. Further work is on going regarding coking, filtration, effect of contact
materid, the development of oil characteristic Sgnatures for norma and abnormal operation,
and novel methods for or+line monitoring. Two reports were published in December 2001.
They are Transformer Load Tap Changer Management: Diagnostics, Contact Coking,
and On-line Qil Filtration (TR-1006654) and Development of Load Tap Changer
Monitoring Technique: Mechanism of Coking (TR-1001946). Work has just been
completed on the effects of il quality in LTCs. A report has been published in October 2002
titled Load Tap Changer Oil Quality Analysis— Lessons Learned (TR-1001775).

8.  Continuous Main Tank On-Line Oil Fltration

The objective of this project is to develop or adopt technologies for a passive ontline filter for
mounting on transformers to continuoudy remove moisture, oxygen, and oil degradation products
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10.

11.

to keep ail in prisine condition and thus retard the aging of the cdlulose insulaion. Laboratory
experimenta work has been completed. Full-scde smulation tests are in process, and a fied
demondtration is underway. A patent for a specia purpose filter designed for the remova d
moisture, oxygen, and certain other chemicals has been issued. Field trids are under way. A report
was published in December, 2001 titled: Transformer Life Extension by On-Line Continuous
Oil Treatment and Monitoring: Field Test Report (TR-1001959). Work is on going to design
single purpose, low cost units for dehydration, degassing, and oil reclamation systems.

Trandformer End of Life Assessment

The objective of this project is to develop methods for assessng the condition of high voltage
power transformers nearing end of life. The methods will be based on results obtained from testing
aged transformers in-Stu in the power sysem and will provide the bass for informed
replace/continue to use decisions to power utilities. The project will identify and/or develop nor+
dedtructive techniques suitable for performing the condition assessment, in-Stu, under typicd fied
conditions. Testing will be performed on old power trandformers that are being replaced.
Corrdations will be developed between results from on and off-line non-dedtructive testing
(conventional and more novd tests) and destructive assessment, including addressing issues of
extrapolation of results to large power transformers. Four transformers have so far been tested and
two more will be tested before the end of the year. We are currently looking for additiona
transformers that are due to be retired and scrapped.

Detection, L ocation and Characterization of Gassing Sourcesin Power Transformers

The detection of acoustic emissions from pd events is a wdl-known technique and insrumentation
is available. However, acoudtic emissions from transformers have been detected in the absence of
pd. It has been determined that these signals are produced as a result of the inception of bubbles.
Andyss of these Sgnds from a population of gassng transformers could result in a new diagnostic
technique for the detection, location and characterization of the gassng Stes. Phase | of this
project, in which 61 gassing and non-gassing transformers were tested, is now complete. From the
results of the tests, a database to relate acoustic emisson signd patterns to severity and type of
fault is being condructed. In addition, amethod of filtering datain post-test andysis was devel oped
to discriminate different sources, remove extraneous emissons, and separate heeting and dectrica
sources. A classifier was developed as atool for source discrimination and results correlated with
field observations. Phase 11 of this project is just underway; it will build on the existing knowledge
and extend the technique to LTCs and circuit breakers.

Detection, Location and Characterization of Partid Discharge in Transformers

A two year project to develop instrumentation capable of classfying pd in subgtations is underway.
The first stage of the project involves detection and location of pd; subsequent work will be
classfication and characterization to identify the materids involved in the pd and, consequently, the
likely development of the pd activity. Two 240 MV A transformers, soon to be removed from
service dueto pd activity, will be used astest beds for the pd andysis work. Both of these units will
subsequently be torn down, alowing for confirmation of source and cause of pd activity. This
project covers development of hardware, andyss agorithms and field-tested prototypes. These will
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12.

13.

be produced through contracts with HV monitoring equipment manufacturers, universities with
experience of pd and signd analyss, and collaboration with experts in the area of application. A 3-
week field test on one of these transformers was recently completed in which eeven different
devel opment, prototype and commercid systems were tested.

Devedopment of a Fiber-Optic Acoustic PD Sensor

A fiber-optic, acoustic sensor and ingrumentation for in-tank detection and location of pd has been
under development for approximately three years. The prototype sensor has been tested
successfully in the laboratory. A report titled Devel opment of a Prototype Fiber-Optic Acoustic
PD Sensor For Inside Transformer Installation (TR-1001943) was published in December
2001. The sensor was successfully tested in an operating transformer in May of 2002. The results
of the test have been published in a report titled Prototype Fiber-Optic Acoustic Partial

Discharge Sensor — Lessons Learned Documentation and Field Test (TR-1001768)

High Voltage Instrument Trandformers & Bushings

A project has been completed to monitor a large number of HVCTs and bushings in |aboratories
and in savice, incuding on-line tan delta, partid discharge (pd) and other available monitoring
methods. Units were tested to fallure to evauate falure modes, sengtivity of monitoring and to
develop "end-of-life" criteria for interpretation of field monitoring cta. A Symposum: HVCTs &
Bushings — Failure Prediction & Prevention, was held September 22-24, 1999 in Portland,
Oregon. Proceedings, TR-113649, are published.

Three of the different failure detection methods were tried at three different utility Stes. Theseare: an
acoudtic pd system for measurements in the fiddd and an on-line tan ddta system being eva uated
under field conditions but with accelerated aging and an dectrical pd method for detecting internd
pd, on-line and without taking an outage has been completed.

A new project is currently being initiated to compare on and off-line bushing or HVCT power factor
measurements in the field. The measurements from a low cost on-line power factor measurement
system, avalable commercidly, will be compared with traditiond measurements on good and
suspect bushings to determine the relative merits of both tests.

EPRI Power Transformersand HVCTS Working Group

All of the preceding projects are discussed at Working Group mesetings held twice each year. The
next meeting will be hedd immediatdy following the Tranformers committee meeting in Oklahoma
City on October 24/25.

10.2 SCC4 - P. A. Payne

January 28, 2003

Liaison Report to |IEEE PES Transformers Committee

Standards Coor dinating Committee on Electrical Insulation — SCC 04
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1. Committee Scope:

To formulate guiding principles for the evaluation of insulation materials and systems for
electrical and electronic applications.

To formulate principles for the identification of insulation materials and systems based on
functional tests and/or experience.

To coordinate the preparation of standards for functional test programs and diagnostic
methods for the evaluation of insulation materials and systems.

2. Activities:
The committee will be evauating whether IEC 62114, Electrica Insulation Systems - Thermd
Evauation can be adopted and IEEE-99 Preparation of Test Procedures for the Thermal
Evaudtion of Insulation systems for Electrical Equipment be withdrawn.

Respectfully submitted, Paulette A. Payne

10.3 TC 14 TAG - P. J. Hopkinson
MINUTES - TC14 Technical Advisory Group

Place of Mesting: Renaissance Hotd & Cox Business Cir.
Room 14/15 Oklahoma City, OK
Date & Time Wednesday, October 23, 2002, 3:30 PM

INTRODUCTIONS

Presding Officer P. Hopkinson, Technica Advisor
Members Present
P. Hopkinson Square D Company
S. Kennedy Niagara Transformer
R. Marek DuPont
J. Puri Consultant
H.JnSm Waukesha Electric
P. Payne PEPCO
Others Present
P. Riffin Hydro-Quebec
R. Thompson Energy Ddlivery Services
J. D. Marlow GE Prolec
J. Tennant Ontario Power Generation
J. Foldi Consultant
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S. Choinski NEMA, TAG Administrator

1 Approvd of Previous Minutes
The minutes of the meeting held on April 14, 2002, were gpproved as submitted.
2. Approva of agenda
The agenda was approved as issued.
3. Membership
4. Old Business

A. The Technica Advisor reported on the IEC TC-14 meetings hed in September in
Rome, Itdy.

B. Thermdly-upgraded Kraft paper. |Is there an IEEE standard or another standard?
Volunteersto look for the standard:

C. Loading guide — P. Payne volunteered to work on standard as long as participation is
through dectronic means.

D. Member participation — Consideration for broader TAG participation.

TA has recommended we offer prospective WG members the opportunity to participate by
conference cdl, web meeting, etc. indead of the preferred means of physica presence in
mesetings. By this mechanism, we hope to significantly increase our WG span.

E Mexico — Dennis Marlow was asked to investigate Mexico's status (P or O member)
and to consder being their TA.

F. HV-DC — No one is funded to do work. Possibly F. Elliot if he can participate via
electronic means. 14/409/NP — IEC 60378-3 Guide for gpplication

R. Marek needs an insulation expert from the US (possibly J. Matthews).
5. New Business

Technical Advisor for TC14 - Mr Hopkinson reported that his status as TA isin question. His
employer is reconsdering its position and may ask him to withdraw his resgnation.

6. Time and Place of Next meeting

The charman noted that the next meeting would be held in March 2003, during the |EEE
Transformer Committee meeting in Raleigh, NC.

7. Adjournment
There was no additiona business, the meeting was adjourned at 4:35 PM.
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REPORTED BY Scott Choingki October 23, 2002

10.4 CIGRE - Jean-Christophe Riboud

104.1 Cigré miscellaneous

Last session was held in Peris at the end of august 2002.

Due to a reorganisation which took place during this sesson the study committee has changed name
from SC12 to A2

10.4.2 A2 achievement

Two brochures were published this year as result of working group studies:.
N°204 on design review
N°209 On short circuit performances.

Those documents can be purchased from CIGRE al information may be found on www.cigre.org

Two working group reports are ready for publishing they deds with insrument transformers, and life
management of trandformers

There are currently five working groups ongoing:
Economics of transformer management
Trandormer lifetime data management
New advancesin DGA
Converter transformers performances
Electrica environment of transformer ( interaction with bresker in HV networks)

One new working group will start soon on thermal performances of transformer to provide materials to
IEC.

Y ou can find more on www.cigre-sc12.org

Submitted by JC Riboud
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11.0 Old Business

There were no items of old business raised for discussion.

12.0 New Business

There were no items of new business raised.

13.0 Adjour nment

The meeting was adjourned at 12:06 PM.
Respectfully submitted,

Donad J. Fallon, Secretary
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Attachment 3

NOTE: Vancouver and OKC info. not yet factored into MAX or AVG figures. Check Committee website for future update.

NO | A [Monterra|Nach TN | Nianara Amctor Orlandn | \/an RC | OKC OK
GROUPS Apr.99 | Nov.99 | Apr.00 Oct 00 Apr01 Oct 01 Apr02 Oct 0 MAX| AVG
Committea Renictratinn: Memherce and Giiecte 2R2 275 202 2AR1 2RK 220 220N 280 2AR1 285
Snniicac 25 a4 a4 R7 [%e) 1 1 a4 A2
I_inchenn 2R2 214 175 217 121 140 1R1 17A) 262]  10R
SC ADMINISTRATIVE 22 22 22 22 18 24 2?2 20 24 21
NEWCOMERSNORIENTATION ~2n
QC Meatina and nlanninn 15 17 22 19 15 15
S ALIDIRI E NOISE AND VVIRRATIONI 29 21 21 21 17 27 o5 17 20 25
WG Qniind mead irementa 22 10
WG Transformer sitina auide C57.136
SC RIISHINGS 11 27 29 28 28 20 A2 A4 20 26
WG Ravidan CR7 100N 22 27 75 28 75 27 2R 20 2] 28
TF Draw L ead Bushinas 20 16 24 27 18 13 27 21
WG Revision C57.19.01 24 2 19 38 27
S DIFI ECTRIC TESTS 52 AR a1 oA A2 27 o2 117 oA 77
WG Reavision tol ow FreauencvTests Vil 48 24 48 40 54 a1
WG Revision of Transient Dielectric Tests 35 43 37 38 40 43 34
TF Rev. to Impulse Tests 19 41 27| 19 19
TF L.F. TransformersDielectric Test Table 28 37 46 60 45 46 46 43
WG Partial Discharage Tests 4] 66 47 66 65 44 41 86 66 55
SC DISTRIRIITION TRANSEORMERS 27/ 24| 52 a1 =) AR An 52 A2
WG Dist Siihstation Transformers CR7 12 26 22 a0 37 20 22 2] a0 29
WG Overhead Tvoe Distr. Transfs. C57.12.20 35 28 49 39 40 36 32 49 36
WG Sinale-Phase Submersible C57.12.23 16 10 20 18 41 21
WG Sinale-Phase Deadfront Padmount C57.12.25 30 47 33 35 27 47 38
WG Bar Codina 40 40
WG Loss Evaluation C57.12.33 45 49 41 48 49 47
WG Electronic Data Transmittal 22| 17 16 26 22| 17
WG Three-Phase Padmount C57.12.34 23 42 33 40 36 42 33
WG Step-Voltage and Induction Reas C57.15 9 26 26 1 26 17
SC DRY-TVYPE TRANSENRMERS 27 25 25 21 20 20 21 20 202 25
WG Test Code CR7 01 22 18 11 24 12 10 13 12 23 18
WG Drv-Tvpe Reactors 13 9 10 11 13 7 10 10 13 10
WG Drv-Tvoe Thermal Eval. And Flammabilitv
WG Drv-Tvpe General Reauirements C57.12.01 18 26 23 23 14 25 20 28 23
WG Drv-Tvpe Thru Fault Current C57.12.59 15 16 16 16
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NOTE: Vancouver and OKC info. not yet factored into MAX or AVG figures. Check Committee website for future update.

NO | A |Maonterre|Nach TNI| Nianara Amctor Orlandn | \/an RC | OKC OK
GROUPS Apr.99 | Nov.99 | Apr.00 | Oct.01 Apr01 Oct. 01 Apr02 Oct 02| MAX| AVG
SC. HVDC CONVERTER TRANE & REACTORS e 12 7 10 15 7 12 14 10 10
IECTCIATAG 27 2n 14 27 12 27 27
SC INSTRUMENT TRANSEORMERS 11 10 10 17 15 16 13 11
WG CR7135 Test Ren Instr Transf >115 kVA 12| 13 10 13 13 16 12 20 14
WG C57.13.6 Instr Transf for Electronic Meters & Relavs 20 11 11 13 20 16
WG Revision of C57.13 1 10 10 9 12 17 11
SO INSI L ATING ELLINDS GA AR 75 AR 70 22 20 4 70
SO INSII ATION | IEE (s 5A 51 AR 2n 100 an 24| 109 [\
WG | nadina |l in. Transformer 108 5] 76 26 108 ]1
WG Revision of Temperature Test Code 24 29 29 26
WG Thermal Duplicate 34 40 27 30 26 40 31
TF Windina Temperature | ndicators 16 25 27 28 23 22 23 32 25
TFE On Temperature Rise Clause 5. C57.12.00 27 34 25 27 27
SC PERFORMANCE CHARACTERISTICS A 88 69 82 a1 102 110 115 102 71
WG | 0ss Tolerance and M easiir ement 26 29 33 37 29 21 29 24 37 30
WG PCSRev. C57.12.00 75 65 49 70 37 63 51 53 75 57
WG PCSRev. C57.12.90 28 42 65 34 44 76 91 65 41
TF Joint/PSIM low pf measurement 22 50

WG Switchina Transients 40 0 52, 49 39 50 45 60 52 42
WG DETC specifications and tests 50 49 40 3 62 50 43
S~ POWER TRANSENRMERS A9 ) AR 100 an 114 112 110 114 AL
WG | TC Performance 25 30 24 21 29 24 a0 a4 21 27
WG C57.140 Transformer Life Extension 31 46 62 48 35 66 66 72 66| 48
WG Monitorina of Liauid Immersed Transformers 20 54 55 70 82 70 54
TF Control Cabinet Guidelines 49 29 42 49 49
WG Revision of C57.12.10 37 30 27 34 28 40 37 32
WG West Coast 20 11 13 13
WG Installation of Liauid Filled Transfor mers. C57.93 39 57 59 39 39
WG Phase Shiftina Transformers C57.137 3 34 26 45 25 45 33
SC STANDARDS o Pk 29 20 A7 2N A7 22

Standards Develonment Practice Review 2
SC IINDERGRND TRANE & NETWK PROTCS 19 21 26 18 2 12 14 12 26 1A
WG Three-Phase lInderaroind Transfs C57.12.24 10) 14 27 15 4 9 27 14
WG Liauid-Filled Sec. Network Transfs. C57.12.40 17 15 16 15 14 14 15 17 16
WG Secondarv Network Protectors C57.12.44 12 10 14 10 8 8 14 11
WG Drv-Tvpe Network Transfs, C57.12,57 5 10 10 15 9 7 15 9

Nnte Nata maintained far fainr veare nnlv
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