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|[EEE PESTRANSFORMERS COMMITTEE MEETING
Thursday, April 18, 2002
Chair: H.J. Sm ViceChair: K. S. Hanus
Secretary: D. J. Fallon

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

Charman Jn Sm cdled the meeting to order a 8:00 A.M. Mr. Sm opened the meseting by covering a
few announcements. These included notation of an omission from the Orlando Minutes, and an Agenda
change, asfollows.

» Loren Wagner pointed out that it was announced at Orlando, but not included in the Minutes,
that S Bennon had passed away recently. In addition to being a member of the Committee,
Sd sarved as Committee Chair for two years. The Committee recognizes Mr. Bennon's
contributions and regrets his passing.

> Ddails of the Mike Lau's report as Host of this Meeting are included in the Report of the
meetings Planning SC. The Committee gppreciaes the efforts of Mike and his associaes in
making this a successful meeting; a resounding round of applause was provided for Mike, his
associates, and B.C Hydro.

» Inan Agenda change, concerns reated to the IEEE standards metrification issue were discussed
a this time, rather than being held with other Old Busness items. The Chair wished to cover
this item when most members were in attendance, and asked Carl Niemann to address the
meeting. |EEE requires that only metric units be used in al IEEE documents, with only limited
specific exceptions alowed, and then only with specific IEEE approvad. Carl pointed out that
balloting for at least one digtribution transformer standard (C57.12.34) may not be approved
due to utility concerns for safety issues introduced by the dimination of English units, and that
severd Utilities have indicated they will not accept certain product standards if they are
goproved by IEEE using only metric units. Carl initidly introduced a motion initidly worded to
keep English units in transformer product standards, and then revised in discussion to continue
with dud usage of metric and English units:

Motion: For safety and congstency in gpplication, the IEEE/PES Transformers
Committee requests that a dua system remain, with metric units ligted firgt, and imperid
or English unitsin parentheses, for al transformer product standards.

Forwarded by: Carl Niemann
Seconded by: Ron Stahara

The Chair facilitated discusson for severd minutes, with safety issues and |EEE's guiddines
reviewed. |EEE had planned gradud trangition from dual unit usage through 1999, with start of
excdlusve use of metric unitsin 2000. Severd utilities and members remain concerned with the
possble negative safety impact. The Char's intent is for the Committee's intent to be
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1.0 Chair’'s Report (cont’d)

expressed at the upcoming Standards Board in June, rather than approaching the IEEE Board
of Governorsdirectly. Finaly the motion was repeated and a vote of memberswas cdled. The
vote was 69 approved and 13 opposed, and the Motion was announced as carried.

NOTE: Subsequent review indicated these 69 votes did not represent a quorum of Members on
the Committee Rogter. 93 votes would be necessary for a 50% quorum. The membership
roster will be reviewed and updated to reflect presently active membership, and results of this
vote will be reported as amgjority of members present.

» Ddalils of the Mike Lau' s report as Host of this Meeting are included in the Report of the meetings
Panning SC. The Committee appreciates the efforts of Mike and his associates in making this a
successful meeting; a resounding round of applause was provided for Mike, his associates, and B.C
Hydro.

Jn Sim then covered the main points of his chair’s report shown in full length below
1.1  Report on the Technical Council Meeting, January 27-31, 2002

Attendance for the Winter Meeting stood at approximately 1607 at the time of the Technica Council
Meseting. The origina expectation was 1900.

1.1.1 Chair’sReport

Thefollowing isahighlight of the report:
Future PES Mesetings

Chicago, SM02 July 21 — 25, 2002
Toronto, GM03 July 13- 18, 2003
Denver, GM04 June 6 —12, 2004

Future PES General Meeting Structure

Sarting this year, two traditiona PES Winter and Summer meetings will be combined in to an annua
generd medting. The format of the generd meetings will follow a split week format: Earlier part of the
week for technica sessons and later part for technical committee meetings. We are planning to hold at
least one of our committee meetings together with PES generd meeting. General meeting schedule for
2003 and 2004 have been findized and is available from our Meetings Planning subcommittee chair,
Greg Anderson. We are currently planning for the Denver meeting in 2004 to try this format out (Note
subsequent to preparation of Chair’s Report: see discussion and vote to contrary in Section 3.5).

Technical Committee Meetings at General meetings

In an effort to make the PES General meetings more productive and better supported by the employers
of the participants, Technicd Committees (TCs) are encouraged to hold one of their meetings
concurrent to generd meetings each year. Jm Harlow and Don Russdl presented a summary of the
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1.0 Chair’'s Report (cont’d)

decisons made after the Vancouver meeting. (More background information can be found in our
webgte in  the lat Chars report presented a our Orlando  meeting.
http:/Avww.transformerscommittee.org/)

Jm presented the following:

With the inception of the one Generd meeting per year format darting in 2003, those technica
committees which have met a Winter and Summer meetings would suddenly have only one venue
planned by PES for their standards work or other activities. To fill this void, Technica Activities, usng
the sarvices of Vita Feuerstein of IEEE Conference Management Services, will plan a * Supplement
Meseting” or “Winter Standards Meeting” or other yet to be sdected name Meeting. The primary
moativation comes from T&D Committee, but the meeting is didtinctly to be a gathering place for any
committees, which wish to participate. The first such meseting is planned for Las Vegas in late January
or early February of 2003. It is planned that there will be no PES adminigtrative meetings at that time.

Jm Harlow introduced Vita Feuerstein, who has helped the Transformers committee with on-gte
mesting regigtration.

As aresult of going to one generd mesting a year some committees have a need to arrange a second
meeting and PES provides a resource to help facilitate the activity. T&D have proposed to hold such a
mesting in late January / early February of 2003 in Las Vegas and the Subgtations committee has
expressed an interest in joining them. Requests have been made of dl other committees to indicate if

they dso have an interest in medting a that time. When dl those interested are identified, the
arrangements will be coordinated by Vita. (Chair's note: We consdered participating in this “group”

mesting with other related technical committees, such as T& D and Substation, but decided not to since
the timing was bad for our traditional Spring and Fall meetings.)

With the one generd mesting per year it isintended that each other year there would be the T&D show,
in odd years and in even years something adong the lines of PICA (Power Industry Computer
Applications). Suggestions are solicited to refine the form and scope of this meeting but with the
intention of having subject matter dealing with Power Systems types of interest and perhaps till usng
the PICA acronym but redefined. In the past the PICA conference was sdlf contained and they
reviewed the papers and organized dl technicd sessons. The new meeting would be run under the
auspices of PES with the appointment of a TPC and organized aong smilar linesto T&D. It isintended
thet the first mesting will take placein the fal of 2004.

Don presented the following:

Don opened the discussion with the comment that none of the proposed changes were amed at any
specific technica committee or the technical committees collectively but that achange is needed for the
grester good of PES. Reaulting from discussons within indudtry it was identified thet one generd

meeting per year would be better supported, supplemented by focused, smaler meetings on specific
technical subjects. The objective of the genera meeting is to provide a forum of wide technica interest
that would attract those committees who do not now meet at the Winter and Summer meetings, as well
as the current committees that do.
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1.0 Chair’'s Report (cont’d)

Power Quality Issues

It was proposed to create a new technical committee to handle the issues rdlated to Power Qudity
during the PES Summer mesting in Vancouver. A scope of a proposed new committee on Power
Quality was sent to TCOP for consderation but no recommendation on the scope or the formation of
the new committee could be made. Currently dl power qudity is within the purview of the T&D
committee and a motion was passed in TCOP to have this committee revise its scope to specificaly
include power qudity, with the consderdaion that it may ke appropriate to form a power quality
subcommittee. Richard Piwko was tasked to work with the Power Qudity Standards Coordinating
Committee (SCC 22) and other IEEE entities interested to ensure that al buy into the changed
organization and for PES to provide the leadership for these activities.

1.2  Transformers Committee Report to Technical Council
The following is an abbreviated verson of my report to Technica Council for the Committee:
Committee Mesting Activities

Our Fal 2001 meeting was held October 14-18, 2001 in Orlando, Florida. Mr. Jm Hudock of Grand
Eagle/Ohio Transformer and Mr. Joe Watson of Florida Power & Light Company were our hosts. In
gpite of the tense Stuation in the nation, 281 members and guests (and 69 companions) attended the
mesting.

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 first two weeks of
November). Previoudy, our meetings have been 3-1/2 days in duraion and begin on Sunday evening
with a welcome reception and adjourn a noon on Thursday afternoon. This was the first meeting of the
newly expanded schedule of 4-1/2 days in duration that begins generdly on Sunday afternoon and runs
through noon on Thursday.

Membership of the Transformers Committee currently stands a 181 members and 22 emeritus
members. The regular members consist of 88 producers, 51 users, and 42 generd interest. We aso
have one life member and one corresponding member. Our invitetion list consists of gpproximately 500
engineers and managers in the transformer and utility industry. Attendance a our semi-annuad mestings
is typicaly 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 goals are to encourage open paticipation in transnationdization of transformer
dandards, to promote technica and educational endeavors such as pand sessons, technicdl
presentations, peer review of technica literature on related subjects, and to support the efforts of the
Power Engineering Society. In an effort of meeting one of the magor gods of PES to atract more
participation, the committee has committed itself to arrange at least two technica presentations/tutorials
of educationd nature at each meeting. At the last meeting, we held four technica presentations/tutorias
and provided CEU accreditation for those who applied. The participation and acceptance of these four
events "exceeded our expectations'.
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1.0 Chair’'s Report (cont’d)

Future Meetings

Soring 2002:

April 14-18, 2002, Westin Bayshore Resort & Marina, Vancouver, BC, Canada. Contact Mike Lau,
Host @ BC Hydro + (604) 528-3201, fax + (604) 528-3347 or one of the Committee Officers.

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 or one of the Committee

Officers.

Committee Officers
Chair

H.JnSm

Waukesha Electric Systems
P.O. Box 268

Goldsboro, NC 27530, USA

Vice Chair

Ken. S. Hanus

TXU Electric & Gas

P. O. Box 970

Fort Worth, TX 76101, USA

Secretary

Don Fdlon

PSE& G

80 Park Plaza T14A
Newark, NJ07101-0570

Standards Coordinator

Thomas A. Prevost
EHV Wedmann Industries
One Gordon Mills Way

St. Johnsbury, VT 05819, USA

Phone: + (919) 580-3234
Fax: + (919) 580-3236
E-Mail: mailto:Jn.Sm@iece.org

Phone: + (817) 215-6020
Fax: +(817) 215-6873
E-Mail: mailto:Ken.Hanus@ieee.org

Phone: + (973) 430-8191
Fax: + (973) 624-0926
E-Mail:mallto:dond d.falon@iece.org

Phone: + (802) 751-3458
Fax: + (802) 748-8029
E-Mail: mailto:tprevost@ieece.org
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1.0 Chair’'s Report (cont’d)

2001 Winter Power Meeting Technical Sessions

The Transformers Committee is Sponsoring one presentation sesson on transformers during the Winter
Power Mesting.

Transformer Standards and Coordination Activities

The Trandformers Committee takes respongbility for development and revison of IEEE Standards that
fdl within its scope. These Subcommittees currently have over fifty Working Groups and Task Forces
preparing proposals for standards projects. Information on these standards and projects can be
obtained by visiting our WWW homepage:

http://Mwww.transformerscommittee.org/

Links to information on our future meeting and other information on Transformer Standards can aso be
found there.

Our WWW dte will link you to the IEEE Standards Status Report that contains titles, abstracts, and
names of contacts for each of e 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 |EEE standards) are aso included on
the Trandformers Committee Web Ste. The Ste is congantly improved by adding the committee-related
items and technica information. Some of the examples of recent improvements are: posting minutes of
various meetings, availability of on-line meeting reservations for upcoming meetings, an "e-mail reflector
sarvice' for efficently sharing committee related information within the membership, a bibliography of
transformer-related books and publications, technica presentations, etc.

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

1.3 |IEEE/NEMA MOU issue

There was a specid meeting of three technicad committee chairs, Surge Protective Device (C62),
Switchgear (C37) and Transformers (C57), and representatives of the IEEE-SA during the PES Winter
meseting in New York. Asaresult of this meeting, a“Fact Sheet” was devel oped to describe the ASC
(Accredited Standards Committees) C37, C57, and C62 committees and to explain the MOU signed
between |IEEE and NEMA to address these standards. (It is attached here — at end of the Chair's
Report. If you receive this report eectronicaly, double click the icon to open the document. If you
receive this report in hardcopy format, the “Fact Sheet” can be obtained through any members of the
Adminigtrative Subcommittee or from our website when this report is posted there.)

During the February 25-26, 2002 meeting of the IEEE-SA board of Governors, a motion to terminate
the Memorandum of Understanding with NEMA regarding ASC C37, C57, and C62 was approved.
Since that time, there were severa concerns raised mostly by the members of the ASC C37 Committee
and |EEE-SA issued another memo to the members of the IEEE-SA and ASC. These documents
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1.0 Chair’'s Report (cont’d)

(NEMA_MOU _ltr, NEMA_MOU _term, and ASC letter) are attached a the end of the Chair's
Report.

1.4  Annual Report to PES

| presented the Annual Report to PES as below:

IEEE Power Engineering Society
Entity Annual Report 2001

Entity: Transformers Committee
Chair: H. Jin Sm

Significant Accomplishmentsin 2001:

1. We continue to meset twice year - in the sporing and fdl. We have gpproximately 80 separate
activities at each meeting. Due to increased activities, we have now expanded our meeting from a
2-1/2 day schedule to a 3-1/2 day schedule (Sunday evening until Thursday noon).

2. Joint copyrights are now established with NEMA on the associated standards and guides. These
"co-owned" documents are presently under revison and reaffirmation by the Transformers
Committee under the IEEE PAR.

3. Technica presentations & tutorids are now an integrd part of our meetings. Presentations on
current topics were made at both the spring and fall meetings and they were well attended. We are
aso now providing accredited CEU's for those who attend these sessons.  Adding these
presentations & tutorids in two dedicated meeting timedots was our response to one of the new
educationd goas of PES.

4. Due to some "marketing efforts’ within our Committee, we have seen a welcomed increase in
atendance from foreign participation a our meetings, especidly from Eastern Asia, Mexico and
South America.

5. We have switched to dl dectronic bdloting.
Benefitsto I ndustry from the 2001 Work:

We judge that the work of our Committee greetly benefits our industry and related industries.

1. Many experts in our field are aging and we recognize that our combined knowledge must be
retained for future generations. We are developing methods of "intellectud transfer” that will pass
tha knowledge to our younger paticipants. Newly developed educationd and training
opportunities;, and a coordinated effort to  further develop our  web-Ste
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1.0 Chair’'s Report (cont’d)

(www transformerscommittee.org), are examples of how we are atempting to disseminate the
experience and knowledge of our members.

2. Severa standards and guides were developed and/or revised. The development of a new standard
for Smoothing Reactors for HVDC Application is an example of new documentation completed in
2001.

3. Efforts to harmonize with IEC are steadily progressing in severd working groups. We are now
mindful of thisfocus with al our meetings

4. We usudly offer a "technica tour" adjacent to each meeting. This often conssts of a tour of a
nearby transformer manufacturing plant. This event provides companies the opportunity to stay in
contact with mgor manufacturers while maintaining a non-commercid, technica focus during our
mesting.

Benefitsto Voluntear Participants from the 2001 Work:

Our attendees often dtate that they are under pressure from their managers to judtify atendance a
our meetings. Some of our responsesto thisneed are:

1. Educationa and training opportunities are now available to meeting attendees. Presented at the last
mesting was a tutoria on transformer inrush currents and a presentation on how standards,
specifications, and design are related to each other. Presentations on the metrification of standards
and a new eguipment monitoring technology were another examples of how we are educating our
attendees.

2. Offering accredited CEU's is an example of how we are listening to our attendees. Many of our
attendees are now required to furnish certified professona development hours for State license
renewa. The response to this offering at our last meeting "exceeded our expectations'.

3. Informing members and guests of our scope and organization by offering a "newcomers orientation”
sesson &t the previous mesting in October. This presentation was very well received.

4. An increased emphasis on awards and persona recognition (more certificates, plaques and "atta-
boys").

Recognition of Outstanding Per for mance:

1. The Working Group on "IEEE Trid-Use Genera Requirements and Test Code for Dry-Type and
Oil-Immersed Smoothing Reectors for DC Power Transmission” was nominated for PES Working
Group Recognition.

2. The Working Group on "Performance Characterigtics and Dimensions

for Outdoor Apparatus Bushings' has won the Technicd Council Working Group Recognition
Award.
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1.0 Chair’'s Report (cont’d)

Significant Plans for 2002:

1. In late 2001, we began a coordinated effort to "market" our activities and meetings to end-users.
We judge that more users, epecidly public and investor-owned utilities and industrid users, need to
send representatives to our meetings. We will continue this marketing effort into 2002.

Problems and Concerns:

1. Newly revised or affirmed specifications now comply with IEEE metrification requirements, but
amilar metrification efforts have not widdy materidized in users specifications or manufacturing
practices.

2. Paticipation in standards activities by end-users needs to be encouraged more at the corporate
levd.

3. Many companies have reduced their travel budgets and have consequently impacted the attendance
a our mestings.

Respectively submitted, H. Jn Sm, Chair
ATTACHMENT TO CHAIR'SREPORT: FACT SHEET

FACT SHEET
Action on MOU with NEMA Regarding

Co-Secretariat Relationship for
ASC C37, C57, and C62
And Continued Development of IEEE PES Standards
7 February 2002

As aresult of adirective by the IEEE Board of Directors for IEEE entities to reduce costs, the IEEE-
SA Board of Governors found it necessary to review its reationships with non-lEEE standards
committees. At its November 2001 mesting, the IEEE-SA BoG passed a motion to examine these
relationships with committees for which it has oversght responshilities, including the Accredited
Standards Committees (ASCs), and take appropriate action.

On 30 January 2002, |EEE-SA Board of Governors members Dick Holleman and John Pope, aong
with Judy Gorman and staff, met with chairs of the PES Switchgear Committee, Roy Alexander,
Transformers Committee, Jin Sim, and Surge Protective Device Committee, Jon Woodworth, to advise
that IEEE would be terminating its Memorandum of Understanding with NEMA regarding the co-
secretariat relationship for ASC C37, C57, and C62.

The following items provide dlarification for related issues
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1.0 Chair’'s Report (cont’d)

The PES Switchgear Committee, Transformers Committee, and Surge Protective Device Committee
will continue to develop its standards under |EEE-SA policy and operating procedures, asin the past.

|EEE standards (including standards, recommended practices, and guides) are submitted to the ANSI
Board of Standards Review for approva as American Nationd Standards. This includes any “C”
designated standard. All such standards receiving ANSI recognition are published with the ANSI
gpprova date on the ingde title page.

A joint copyright agreement between NEMA and the |IEEE gives the IEEE full exploitation rightsto dll
C37, C57, C62 standards, including those whaose copyright was previousy solely owned by NEMA.
This dlows IEEE the right to sdll or license these standards as appropriate, e.g., in a collection or
subscription. The joint copyright agreement also provides the right to revise these standards.

With respect to trademarks to the respective “C’ designations, NEMA and the IEEE have joint
ownership to those marks as the both entities are registered as joint trademark owners with the US
Patent and Trade Office. This includes dl previoudy designated “C’ standards, as well as any future
dandards to be designated with a “C” designation. Thus, IEEE committees can continue to use these
“C’ designations for their standards development work.

The current Memorandum of Understanding (MOU) between |IEE and NEMA sates that either party
may terminate the MOU with 90-days notice. The IEEE-SA Board of Governorswill consider amotion
a its February 2002 meeting to dissolve the MOU between IEEE and NEMA regarding its co-
secretariat relationships with ASCs C37, C57, and C62. Following the IEEE-SA BoG's action, a letter
will be sent from IEEE to NEMA, advising |EEE’ s position regarding the MOU.

The IEEE-SA will continue to process smultaneous balots for “C” committee bdloting of IEEE PES
documents as submitted until achangein policy is directed by the BoG.

In summary, it is important to reiterate that approva by a*“C” committee is not required for the |EEE-
SA to develop and publish a standard that is recognized by ANSI as an American Nationd Standard.
Any statement to the contrary is incorrect, and is not supported by IEEE-SA’s governance, policy, and
procedure.
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1.0 Chair’s Report (cont’d)

ATTACHMENT TO CHAIR'S REPORT: NEMA_MOU_ltr (page 1)

4 IEEE

5 March 2012

Mr. Frank Kitzantudes

Vice President

HMational Electrical Manufacthirers Association
13040 Morth 17" Street

Suie 1347

Rosslyn, VA 2330

Diear Frank,

The [EEE-8A Boeard of Governars, at its 2526 Felruay 2002 meeting, approved & motion to terminate the
Memorandnn of Understandmg between IEEE and NEMA regarding ASC C37, O57, and C62, Attached 12
TEEE"s notice of termination to NEMA regarding this MO signed by both IEEE and NEMA m 1994,

Please be assured that the Bod thoroughly considered the ingut of WEMA and the ASCs, prios to making
thiz most difficoll decision. The BoG alzo considered itz fiduciary responsibility te the TEEE-SA and
nitimarely had to make 2 buginess deckion te chargee its current relationship reparding the co-secretariats
with these tespective commiitees. The business decision was made in the context of our Svear business
strategy, which e ludes a complete restructuring of our service model

The Bod has agced that stafl and voluntesrs provide NEMA and fhe ASCs snffic et infommation on our

Eralloting processes to 2ee what harmonization opporunities exist in IEEE s processes and procedures, In
thiz we ask that vou review the following backeround infermation:

In 1999, ihe IEEE-5A enabled formal organizational participation and vofing, in addition to its long held
inckvidual participatien. As such, 1t 15 appropriate to note that the IEEE-SA 15 managing change to keep
pace with the current needs of Industry and the overall zlobal standards environment. In fhis spirit, »e
mvite the members of the ASCs to join any [EEE-SA ballot group fo parbicpate and cast ther voles as an
organization, company, or ttade association. The streamliined process of havmg one ballst that combmes
individuals and orpanizations will elimmate costly duplscation of actions, time, and resmeces, This process
should be atiractive to the partcipating organizations, enabling them to set an example to mdustry of gomd
practices in today’s business o limate.

The IEEE-5A is at work o realize the full prtential of sur mixed balloting process. Inthis context we are
aiming 1o have a full st of options for review by both of oor ofganizations by ealy i the third quarter of
FALIES

The Institute of Electrical and Elecfronics Engineers, Inc.
445 Hoas Lane PO Box 1331 Piscaleway, Wd 0BBES-1331, USA Phone+1 732 562 3800 Fax+1 732 562 15671
W ieSe org
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1.0 Chair’s Report (cont’d)

ATTACHMENT TO CHAIR'S REPORT: NEMA_MOU_ltr (page 2)

Mr. Frank Kitzantides
& March 2002
Page -2 —

We leok Torward toe MEMA's support in focusing indusiry interests topether. We believe thiz will
strengthen: the TL3_ voice in the international standards comm unity. We appreciate MEMA"s comments, and
we will make all effortsto factor mkey mputs as we put fulure plans nop lace

Verv by vours,

(}ME-...;

Judith Gorman

Managing Director,

IEEE Standards Association

Lo Malcolm ©°Hagan, President, NEMA Karen Rupp, IEEE
Clark Silcox, NEMA Jermry Waller, IEEE
Ted Olsen, Acting Chair, ASC C37 Terry deCourcelle, IEEE
Tohn Borst, Char, ASC C37 Clandio Stanzicla, [EEE
Tue Eoepdinger, Chair, ASC C62 Sue Vogel, IEEE
Ben Johnson, Preswlent, IEEE-SA B Tharyer, IEEE Legal Counsel
Tohn Estey, President, [EEE Power Amy Marssca, ANSL

Engincering Society Amne Caldas, ANSI

oy Alexaneder, Chair, IEEE Switcheear Committee  Jay Moskowitz, ANSI
Fin Sim, Chair, IERE Transformer s Comm ittee James Thampeon, ANSI

Ton Woodworth, Chair, IEEE Surge Profective
Diewice Comrniies
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1.0 Chair’s Report (cont’d)

ATTACHMENT TO CHAIR'S REPORT: NEMA_MOU_term

5 March 2002

Fiae Cevtified RR s Reprielar DS Weail

Wr. Frank Kntzantides

Vice President

Matkonal Electrical Manafacrer s Aszeciation
13(Hr Morth 175 Street

Suife 1347

Rasslyn, VA 2220

RE: Memerandom ef Understanding Between the IEEE and NEMA as Co-Secrctariats of ASC
A7, O57, amnd C62 — dated December 1994

NOTICE OF TERMINATION
Trear Frank:
Ag per the section entitled "Terms of this Memorandum™ contamed e the Mem srandum of Understanding
(MO eited shove, kindly accept thiz correspondence az official nodice that the IEEE herelw terminates

said MOTT effective 10 Tune 2002,

Thank veu for vour kind and immediate atterdion tofhis marter,
W our s truly,

Judith Gorman

Managing Directar

[EEE Staredards Associafion

Ce: Mabeolm O¥Hagan, President, WERA Karen REupp, IEEE
Clark Silcox, NEMA Jemry Wallzer, IEEE
Ted Olsen, Acting Chair, ASC 37 Terny deCourcelle, [EEE
Folmn Bopst, Chaly, ASC G357 Claudio Stanzicks, [EEE
Joe K oepfinger, Chair, ASC CE2 Sue Vopel, IEEE
Een Johnsom, President, [EEE-54 Bob Dwver, [EEE Legal Counsel
Joluy Estey, Presudent, IEEE Power Engitecring Ay Marasco, ANSI

Sociedy Anne Caldas, ANSI

Roy Alexandes, Chair, IEEE Swichgear Committes  Tay Moskowitz, ANSI
Jiny Simi, Chair, IEEE Transformers Comm iftes James Thompsan, ANSI

Jon Woodworth, Chair, THEE Surge Protective
Device Committes

The Insiitute of Electrical and Electronics Engineers, Inc.
445 Hoes Lane PO Bonc 1331 Piscataway, M (2855-1331, US& Phone +1 732 562 3600 Fax +1 732 862 1571
WA 2o
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1.0 Chair’s Report (cont’d)

ATTACHMENT TO CHAIR'S REPORT: ASC._letter (page 1)

< IEEE

& March 2002

Drear [EEE-SA Members and ASC Members:

The purpese of this letter 1s to respond 1o your recent correspondence addressed to the
IEEE-SA President, Ben Johnson, and the IFEEE-SA Board of Governors (Bod,
regarding IEEE s co-secretarian relationship with ASC C37, €37, and C62, We appreciate
the opportonity to have heard your concems priov to the 25-26 Febwmary 2002 BoG
mecting and thank vou for your interest and support of IEEE standardization,

The IEEE-34A Board of Governors, at its recent meeting, approved a motion 1o tenminate
the Memerandum of Understanding with MNEMA regarding ASC C37, C57, and C52.
Please be assured that the BoG thoroughly considered your input, as well as that of
others, prioy 1o making this most diffienlt decision. The BoG also considered its fidueiary
responsibility to the IEEE-5A and ulimately had to make a bosiness decision to change
g cwrrent relationship regarding the co-gecretariata with these respectve commifiees,
The busziness decision involved not only a review of budget considerations, but an
evalnation that ncluded a review of IEEE-SA capabilinies to provide organdzational anpat
ardd the tmpact of a duplicative process on existing resourees.

The evaluation of the situation has also shown that IEEE supports over 800 standards
developing working groups; yet of the 14 committees in PES deweloping standards, these
three committees, IEEE Switchgear, Transformers, and Swrpe Protective Device
commitiees, sapported a relanonshap wiath an accredited standards commities as an
additional approval body.

It 15 the belief of the IEEE-5A Board of Governors and the IEEE-5A Standards Board, as
well as the IEEE standards community, that the IEEE-3A provides the appropriate and
necessary commitment to consensus for all [EEE standards development. With some 300-
500 individuals partieipating i each of the respective ballot pools for the IEEE
Switchgear, Transformers, and Surge Protective Device commmttees, IEEE-SA alao
captures the techncal breadth and vast inpuwt from 1tz mernbers and constituents for each
standard, As an ANS-accredited orgamization, the [EEE-SA standands process contains
the necessary structure to sopport the tmperative principles of standards development,
including consensus, balance, opennesz, and the nght v appeal. These are the same
crteria required for an accredited committes,

Thwe Istitute of Elecirical and Electronics Engineers, Ing.
445 Hoes Lana P.O. Box 1331 Piscalaway, MJ (2256-1331, USA Phone +1 732 562 3200 Fax+1 732 552 15T
wAA S M
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1.0 Chair’s Report (cont’d)

While histoncally, a member could only participate on a comumittee or ballot az an
individual, [EEE-3A has enabled formal organizational parmiapaton and voting, mnch
like the mput or votng onee only held by an ASC computtes participant. As such, 1t 13
appropriate o note that IEEE-5A {s changing to keep pace with the needs of the evolving
global standards environment, and we invite those organizations participating on an ASC
o join any IEEE-SA ballot growp to participate and cast its wole as an organization,
comnpany, o trade association. It is worthy te note that almost all of the individoal and
organizational members participating in the ASCs already participate in [EEE ballotz on
vanous standards, This streamlined process of having one ballot that combines
individuals and organizatons will eliminate cosfly duplication and saves time. This
process should also be attreetive 10 the organdzations participating in this effort, a8 an
example for mdostey of lessenmyg the financial burdens and duplicative efforis,

The BoG supports providing sppropmate peliey infamation to NEMA and other
organizational members regarding a mived entity ballot, In the very near future, we will
be happy to share with vou gwdance on how crgamzatons can paricipaie on an [EEE
standards ballot.

We look forward to your support toward a successful ransition to 8 new model for
participation and voting on standards developed by the IEEE Switchgear, Transformers,
and Surge Protective Device committees. We appreciate vour comments, as well as youor
dedication and your continued commitment to the [EEE-SA standards program. We will
make all efforts to factor in Key inpints as we pan fiture plans in place.

Very nuly yours,

Ben Johnson Judith Gorman

Preaident, Managing Director,

IEEE Standards Association IEEE Standards Association
biohnsoni@thermon.com j.pormani@iese.org
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2.0 Approval of Minutes of October 18, 2001 — H. Jin Sm

With the exception of the omission of noting the passing of Sa Bennon (added to these Minutes), the
Minutes of the Orlando meeting were gpproved as written.

3.0 Administrative Subcommittee — Jin Sim

Charman Jn Sm covered the key points of the Adminigtrative Subcommittee Meeting held on April 14,
2002. Seethe Adminidrative Subcommittee Mesting Minutesin full length below for details.

3.1 Introduction of membersand guests

Chairman Sm cdled the meseting to order at 2:05 p.m., Sunday, April 14, 2002, in Oak 1,2 of the
Westin Bayshore Resort and Marinain Vancouver, British Columbia, Canada

The following members of the Subcommittee were present:

R. F. Dudley B. K. Patel

C. G. Niemann D. W. Platts

E. G. Hager, J. G. Anderson

D. J Fdlon T. A. Prevost

L. B. Wagenaar J. Puri

H.J Sm C. W. Johnson, Jr. (for W. F. Patterson)
J. E. (Jm) Smith J. E. (Ed) Smith

F. E. Hlliott J Kdly (for F. Gryszkiewicz)

R. S Girgis

The following guests were present:

Bruce Forsyth Terry DeCourcelle
Peter Bdma Jm Gurney
Jm Harlow Mike Lau

3.2  Approval of the Orlando AdCom meeting minutes

The minutes of the previous Adminidrative Subcommittee meeting in Orlando were gpproved as
written.

3.3  Additionsto and/or approval of the agenda
The previoudy communicated agenda was generaly followed with no additions.
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3.0 Administrative Subcommittee (cont’d)

34 Meseting arrangements, host reports, and committee finances— G.W. Ander son

Greg's Meetings Planning SC report s induded in the Committee meeting minutes.  In addition,

action was required on Greg's presentation of a proposal for sponsorship of breaks in order to contain
costs to mesting registrants. The proposd is outlined in an attachment to his SC report, and will require
availability of technica materid when promotiond materid is provided by the bresk sponsor. There
was congderable discussion related to concern for commercidization of the meeting, while recognizing a
need to contain costs. At conclusion of discussion, a motion was made for a pilot program of break
gponsorship to take place at the next meeting in Oklahoma City, with guiddines established to outline
technica/informative requirements of sponsor materias displayed. The motion was approved by a vote
of 13to 1. Prdiminary material presented a the meeting on bresk sponsorship follows:

COFFEE BREAK SPONSORSHIPS

Rising Costs of Meetings. Meeting expenses continue to rise. The total cost of each meeting has
nearly doubled in the past 6 years. The total cost of coffee breaks done at each meeting is $10,000-
15,000! In an effort to meintain alow meseting regidration fee, we will offer oonsorship opportunities
for the first time at the Fall 2002 Mesting (October 20-24, Oklahoma City).

Purpose. The purpose of coffee bresk sponsorships are to subsidize risng meeting costs and:

** Mantain alow meeting regigtration fee.

** Provide vendor-based, technica-focused meterid.

** Fogter relationships between meeting attendees and manufacturers.
Type of Breaks. There are thirteen coffee breaks a each meeting. We offer only beverages (coffee,
tea, pop, and bottled juice & water) at ten bresks. A "treat” (usualy a cookie or brownie) is added at
three afternoon breaks.

** Monday: 9:15 am, 10:45 am, 3:00 pm (with treat), 4:30 pm

** Tueday: 9:15 am, 10:45 am, 3:00 pm (with trest), 4:30 pm

** Monday: 9:15 am, 10:45 am, 2:45 pm (with treat), 4:15 pm

** Thursday: 9:45 am
Table-top Posters. Two (2) stand-up 11" x 14" acrylic table-top poster holders will be provided for
each sponsored break (one on the beverage/snack table, one onthe brochure table). The Sponsor shall
provide the proposed insert to the SC Chair of Meetings Planning for approval 2 weeks before the
mesting. A sampleinsert can be viewed on the Committee web-site.

Brochure Table. Additiondly, a 6-8 foot long table will be provided to display brochures and
promotionad materids. Commercid materid is dlowed, but a least hdf of the materid must be of
educational or technical focus (technical white-papers, new technology announcements, ec.). Thiswill
be strictly enforced!

Sponsor Opportunities. Asa"pilot program”, only seven sponsorship opportunities will be offered at
the Vancouver Mesting. Participation at this meeting will determine future programs.
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3.0 Administrative Subcommittee (cont’d)

Opportunities at Cost

Sponsor Type Description Fal 2002 Mesting per
break

Morning Break without treet 4 (Mon, Tues, Wed, Thurs) $500
Afternoon Break with treat 3 (Mon, Tues, Wed) $750

Larger companies (>US$5M annual income) are encouraged to sponsor the more-expensive afternoon
breasks. We hope to offer more sponsor opportunities at the next meetingsin 2003. We aso anticipate
that al willing companies will be given an opportunity to sponsor a break over an 18-month period.
Sponsor_Application. To indicate your interest to sponsor a coffee break, contact Greg Anderson for
gpplication materia. Sponsorships will be awarded on a firs-come-fird-serve basis. After al sponsor
opportunities a the next meeting are filled, additional sponsor opportunities will be scheduled for the
next medting.

35 |IEEE General Meetings—H. J. Sm

Chairman Sm presented discusson on the IEEE PES Generd Mesting structure, in which the two
traditiond Winter and Summer Mestings will be combined into an annua Generd Mesting, with a
request from PES that Technical Committee meetings be held in conjunction with Generd Meetings.
This request is part of an effort to promote greater interaction and exchange of ideas between
Committees. Details on this meeting structure are included in the Chair's Report in the Committee
meeting minutes. Chairman Sim asked for discusson on a proposal for the Committee to meet at one of
the upcoming Genera Mestings. Items of discussion included:

> New split week format of generad meetings, with technical sessionsin the early part of the week
and the latter part dlocating more time for Technicd Committee meetings, and benefits of
meeting with the Generd Meting.

» Ability and need to work outside of the confines of the Committee meetings to provide for
progress of work.

» Coordination of General Meeting schedules with our Committee schedules.

> Need to focus on Committee's main purpose — development and maintenance of standards and
related documents.

> Travel budgets and corporate limitations on meeting atendance.

At the concdluson of discussion, the Chair requested congderation of a trid, holding a Committee
mesting at the General Meeting in Denver in June 2004, and made a mation to thet effect. With a vote
of 6 in favor and 9 opposed, the motion was not gpproved. The Chair will report the result of this
discussion and vote to PES.
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3.0 Administrative Subcommittee (cont’d)

3.6
3.6.1 Ballots

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

The Delegation has responded to thirteen ballots since the meeting in Orlando, FHorida

Affirmative ballots were returned for the following:

C57.106/D7

C57.131-1995

C57.12.01/D3

C57.12.23/D4

C57.12.35
C57.124-1991

C57.12.58-1991

C57.123/D1.8
PC57.91-1995

PC57.91-
1995/Cor 1/D2.0

PC57.135/D13

PC57.12.59/D4.0

An affirmative ballot was a0 returned for the following document. At last meeting, a balot for this
document was reported as returned affirmative and later cancelled by 1EEE due to technicd difficulties.

Rev. Recirculation: Guide for Acceptance and Maintenance of Insulating
Qil in Equipment

Reaffirmation: |EEE Standard Requirements for Load Tap Changers
Revison: Draft Standard Generd Requirements for Dry-Type Digribution

and Power Transformers Including Those with Solid-Cast and/or Resin
Encapsulated Windings

Rev.: Draft Standard for Underground Type, Sdf Cooled, Single-Phase,
Didribution Transformers with Separable Insulated High Voltage
Connectors, High Voltage 25000V and Below; Low Voltage 600V and
Below; 167kVA and Smaller

Regffirmation: Standard for Bar Coding for Digtribution Transformers

Reaffirmation: |EEE Recommended Practice for the Detection of Partid
Discharge and the Measurement of Apparent Charge in Dry Type
Trandformers

Redffirmation: IEEE Guide for Conducting a Trandent Voltage Andyss of a
Dry-Type Transformer Cail

Recirculation: Guide for Transformer Loss Measuremernt
Redffirmation — IEEE Guide for Loading Minerd-Oil-Immersed Transformers

Draft Corrigenda to C57.91-1995, IEEE Guide for Loading Minera-Qil-
Immersed Transformers

Second Recirculation: Draft Guide for the Application, Specification and
Tedting of Phase-Shifting Trandformers

Recirculation: Guide for Dry-Type Transformer Through-Fault Current
Duration

Subsequently it was recirculated for baloting:
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3.0 Administrative Subcommittee (cont’d)

C57.21-1990 Redff. Rebdlot: IEEE Standard Requirements, Terminology and Test Code
for Shunt Reactors Rated Over 500kVA

3.6.2 |IEEE/NEMA Copyright Agreement for C57 Documents

The following note was received by email on March 12, 2002 from John A. Gauthier and Jeffrey B.
Scanlon of NEMA in regards to a recent decison of IEEE to terminate its MOU with NEMA for the
co-secretariat functions of ASC C37, C57 and C62.

NOTESON IEEE-SA BOARD OF GOVERNORSDELIBERATION ON
WITHDRAWAL FROM MEMEORANDUM OF UNDERSTANDING WITH
NATIONAL ELECTRIC MANUFACTURERS ASSOCIATION
25 February 2002

Introduction

The IEEE-SA BOG provided an opportunity for NEMA and the Chairs of ASC C37 and C62
to make presentations on the proposed action of the BOG to withdraw from the Co- Secretariat
as described in the MOU of 1994 between NEMA and the | EEE-Standards Board.

| ssues

At aprevious mesting of the IEEE-SA BOG (hereafter referred to as BOG), they conducted an
investigation into whet activities of the IEEE —SA Standards operation could be eiminated. This
investigation was initiated by a request of the IEEE Generd Manager for dl of the departments
of the IEEE to reduce cogts. Late in 2001, the IEEE Indtitute discovered that they were $ 2
Million over their budget and predictions were that this was to get even worse in 2002 and
2003. According to the President of the BOG, the investigation indicated thet, in assessing what
activities could be reduced in the Standards Office, it feds that the cost of participating in the
Co-Secretariat was an item that could be foregone. No vaue of the cost of this participation
was given during the discussion on 25 February 2002. There was an emphasis on what is
believed by |EEE to be a duplication of effort by having the |IEEE Standards relating to the three
Co-secretariat committees processed via the American Nationd Standards Ingtitute Accredited
Standards Committee (ASC) process rather than just by IEEE, which is an ANSI Accredited
Standards Organi zation.

Another issue that was a concern of BOG was the delay that was introduced by the ASC
processing standard developed in IEEE. Mention was made that |EEE was failing to get
gpprova in the ASC process because of some of the entities in the “C” committees failing to
vote. NEMA acknowledges that this may have been a problem in the past, but in recent
months they have initiated action to correct this problem.
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We were advised at the beginning of the discusson that we had only 15 minutes to make our
presentations. Prior to the meeting, Mr. Kitzantides of NEMA sent a letter to the members of
the BOG addressing many of the concerns and offered to work with |EEE to solve any existing
problems. In the |etter, it was stressed that there is sgnificant vaue in having IEEE standards
relating to the disciplines of the three “C" committees processed for recognition as American
National Standards via these committees. This letter discussed the different viewpoint that is
provided by the “C’ committees. This viewpoint is not that of an individud but the views of
severd organizations that have a materid interest in the sandard and are directly impacted by
the standard.

The letter further offered to assst IEEE if the reason for the IEEE withdrawa from the ASC is
due to their financia condition, as was portrayed in a letter to Mr. Koepfinger and was further
amplified at this BOG mesting prior to the teleconference discusson of the issues.

Discussion of the Issue by the BOG

The prologue to the discussion was a motion made by BOG member Bruce McClung, formerly
of Union Carbide, and seconded by Don Herman, Past Chair of IEEE-SA Standards Board
and aformer AT& T employee:

|EEE Board of Governors recommends to Dan Senese that the MOU between |EEE
and NEMA be dissolved.

Because of the time limitation, Mr. Koepfinger did not use a dide presentation that was
prepared but basicaly addressed the issues that were covered in Mr. Kitzantides letter to the
BOG. He ended his presentation with a short list of requests to be considered by the BOG
before they made their decision.

The Decison to terminate the Co- Secretariat should consider:
* Theimpact on effected industries
* Alternative financid solutions should be investigated.
»  Current adminigtrative problems should be analyzed to arrive a mutua solutions.
* International Standards are not dways Nationa Standards.

Mr. Olsen stressed the importance of an independent review of |EEE that is provided by the
ASC, which is vauable for giving strong consideration to the safety issues. This s provided by
the membership of safety and testing organizations who are members of the “C” committees.

Mr. Roy Alexander, a BOG member, made a comment that if finances were the problem |EEE
could send out the balots and dl other adminigtrative work associated with the ballot could be
handled by NEMA. This point was very smilar to one made by Mr. Olsen.

Before a vote was taken, Mr. Alexander asked Ms. Vogd to clarify what process would be
followed if the motion was accepted and the MOU was dissolved. He asked if IEEE would
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continue to seek the opinion of the ASC Committee. The response was that the IEEE
Standards, once approved by the IEEE Standards Board, would be sent directly to ANS! for
processing as an American Nationd Standard. Ms. Vogd further noted that even today, if the
|EEE standard is sent to the ASC and the ballot fails, the standard is sill forwarded to ANSI
under the Accredited Organization process for acceptance as an American Nationa Standard.

The Chair of the BOG indicated that it was his intent that |EEE would continue to find away to
work with the ASC even if the motion was accepted. This was reffirmed by the Ms. Gorman,
Manager of Standards. But, when pressed for information on how this would be done, neither
she nor the Chair had any solution to offer. Ms. Gorman suggested that it would be possible for
NEMA to join IEEE as an organizationa entity, snce |EEE had established the opportunity for
acombination of individua and entity voting on IEEE standards.

The BOG vote was taken on the maotion by Mr. McClung. The vote was 11 in favor of the
motion and one againgt. The negative vote was cast by Mr. Alexander.

The next step is for a formd letter to be sent from IEEE to NEMA to terminate the Co-
Secretariats.

After the vote, Mr. McClung proposed a motion to the effect that IEEE work with the three
ASCsto try to find a harmonious working reationship. This was defeated based on the fact that
|EEE-SA Standards Board dready has adequate vehicles for recelving input from outside
organizetions.
Prepared by;

J. L. Koepfinger

3.6.3 Present Roster

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

Patd, B. K., Birmingham, AL - Chair, IEEE Déeegation
Borgt, J. D., Jefferson City, MO

Falon, D. J.,, Newark, NJ

Hanus, K. S. (alternate), Fort Worth, TX

Prevog, T. A., St. Johnsbury, VT

Sim, H. J., Goldsboro, NC

Smith, H. D., Bluefidd, VA

Bipin K. Patdl, Chair

|EEE Delegation to ANSI ASC C57 Committee

3.7  Committee Service Awards—B. K. Patel

Bipin presented his report, which isincluded in the Committee meeting minutes.
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38 Chair’sreport—H.J. Sm

Jn presented his report, which isincluded in the Committee meeting minutes.
3.9 ViceChair’sreport — K. S. Hanus

Ken was in trandt during the Adminidrative SC Meeting. His full report was submitted prior to the
mesting, and isincluded in the Committee mesting minutes,

310 Secretary’sreport—D. J. Fallon
3.10.1 Membership Review

Voting Members — One new member, Richard Ladroga of Proteus Engineering Corp. (now with Doble
Engineered Strategies), was added at the last meeting in Orlando. Also since Orlando, Jm Arnold has
become an Emeritus Member.

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

Members - 186
Classfications: Producers - 91

Users- 51

Generd - 4

Life Members 1
Corresponding Members - 1
Emeritus Members - 20

Theinvitaion ligt has goproximatdy 449 nameson it & thistime.
3.10.2 New Member Applications

Applications have been submitted for Jm Fyvie of VA Tech Peebles Transformers and Craig Colopy of
Cooper Power Systems. These gpplications were reviewed and approved a the Adminidrative
Subcommittee meeting.  (Subsequent Note: During the Man Meeting Jm and Craig were formaly
welcomed as Voting Members by the Committee Chair).  Subcommittee Chairs are encouraged to
forward new member gpplicationsto me a any time for review at the next AdsubCom meeting.

3.10.3 PESDirectory Rosters

Subcommittee Chairs are requested to keep the rosters updated as they change constantly. Updated
SC Rogters will be required during the summer for inclusion in the 2003 PES Directory. We will be
discussng eventua use of a single database of Committee roster information, so that when a member or
guest regiders, any corrections to contact information can be used to automaticaly update
Subcommittee and Working Group rosters.
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3.10.4 Meeting Minutes

The Orlando Minutes were delayed in assembly and production. The complete Minutes were posted
on the Committee webgte (http://mwww.transformerscommittee.org/) just prior to this meeting. Printed
Orlando Minutes will be digtributed at this meeting, with subsequent gppropriate mailing as needed to
those not attending this meeting. Printing and mailing cogts will follow when this report is updated.

This delay in production of Minutes is regettable. The Secretary will set up a schedule of milestones
leading to timely availability of future Minutes, and will require the continuing cooperation of al WG
Chairs. We will dso be discussing plans to eventudly diminate printing and mailing of Minutesin favor
of complete, timdly, and user friendly availability on the Committee webste. Webmagters Georges
Vaillancourt and Susan McNdly have done an excdlent job in posting the Minutes, and | sdute them.

Subcommittee Chairs are requested to submit their minutes by May 31, 2002 for this meeting. The
submittal should be an dectronic file via email, formatted in Word 2000 (or earlier versons) and it
would be gppreciated if the minutes are put in the format (numbering, etc.) as shown in the minutes.
Pesse indicate total attendance count for each subcommittee, working group, and task force meseting in
your minutes. Please do not send me a copy of atendance listing for this attendance count. If someone
IS preparing minutes for you please let them know these detalls about submitting the minutes for
publication.

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

3.12.1 Standardsand coordination activities

Tom Prevod reviewed his report, which isincluded in the Committee meeting minutes.

In addition, there was a question from Richard Dudley on the datus of C57.16 (Standard
Reguirements, Terminology, and Test Code for Dry-Type Air-Core Series Connected Reactors). This
Standard was re-affirmed by IEEE, but faled in the ASC C57 ballot for ANS certification based on
lack of response to balots by the EL& P and NEMA ddegations. Richard requested understanding of
the status as both an IEEE and ANS! approved document, and expressed concern at the potential for
problems resulting from inattention of delegations to ASC bdloting responsibility. The question was
deferred as action is presently proceeding to resolve issues related to the ASC process, Terry
deCourcdlle (IEEE) indicated she would check with |EEE and comment on status.

Reaults of the C57 Coallection Survey were discussed, and are reported in the Committee meseting
minutes. |EEE appears to be receptive to the desire for availability of a C57 Collection on CD. One
related comment noted concern that pdf file format in a CD format would not alow capability to search,
and suggested consderation for including search capability.

PES has dso asked for development of metrics for tracking progress of standards development, as a
first Step in process improvement. Tom reported average time for Transformers Committee standards
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development, developed from review of t new and 12 revised standards, is 39 months, comparing
reasonably well with the PES average of 37 months.

3.12.2 Documents submitted to the Standards Board
See the gatus reports in Attachments 1 and 2 at the end of the Minutes.

3.13 Subcommittee Activities- Subcommittee Chairs
3.13.1 Audible Sound and Vibration - Jeawan Puri
No Report

3.13.2 Bushings- F. E. Elliott

No Report.

3.13.3 Dielectric Tests- L. B. Wagenaar

Loren discussed trestment of dtitude correction factors, including review of a liaison report from Art
Molden on the April 2001 meeting of the High Voltage Test Techniques SubCommittee.
Recommendation will be to continue with the present method of correction for al eectrical equipment,
including transformers and bushings. Question was aso discussed as to whether the subject should be
covered in the individua product standards. Chairman Sim suggested thisis an item for WG review and
recommendation.

3.13.4 Disribution Transformers— E. Smith

No Report.

3.13.5 Dry-Type Transformers— Chuck Johnson (for W. Patter son)

Chuck reported that the WG on Dry Type Therma Evauation will be working to combine C57.12.56
(Test Procedure for Thermd Evaduation of Insulation Systems for Ventilated Dry-Type Power and
Didribution Transformers) and C57.12.60 (Test Procedure for Therma Evauation of Insulation
Sysemsfor Solid-Cast and Resin Encapsulated Power and Digtribution Transformers).

3.13.6 HVDC Converter Transformers & Smoothing Reactors- Richard Dudley

|EEE 1277-2000 and IEEE C57.129-1999, which were “trid use” documents, were approved as “full
use’ dandards at the March 2002 Standards Board Meeting. |EEE C57.129-1999 will require
maintenance action by the end of 2004 and |EEE 1277-2000 will require maintenance action by the end
of 2005, for ether revison, reaffirmation, withdrawa, or extension.
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3.13.7 Ingtrument Transformers- J. E. Smith

No report.

3.13.8 Inaulating Fluids—J. Kdly (for F. J. Gryszkiewicz)

Joe responded with status on severa items from the standards status report. C57.104/D10 is out to
balot. There was a 95% affirmative balot on C57.106; and recirculation to address negatives so far
has aso resulted in a 95% affirmative bdlot.

3.13.9 Insulation Life—D. W. Platts

No Report.

3.13.10 Performance Characteristics—R. S. Girgis

Ramsis raised a question on possible need for a standard to address core hot spot issues. Core hot
gpots can lead to gassng, leading to concern that there should perhaps be limits established and
consderation given to development of standard or guide documents. Discussion would aso be required
to determine which SC would sponsor such work. Chairman Jn Sim asked that discussion teke place
involving Ramdgs (Performance Characterigtics), Joe Kely (for Insulating Fluids), and Don Haits
(Insuletion Life) to formulate a recommendation on how best to proceed and which SC would sponsor
if review and work on the subject is suggested.

Chairman Sim aso asked about status of review for recommendation of possble work related to
Frequency Response Andlysis (FRA). A Tutoria Session is scheduled for the meeting.  Jn suggested
that Performance Characteristics teke the lead on this subject, with liaisons set up with both the
Didectric Test and Power Transformers subcommittees.

Also discussed later in the meeting was the status of C57.133, the Short Circuit Test Guide. The intent
was to get C57.133 published as a stand-a one document after separation from C57.12.90, and then to
work on upgrades as necessary. |EEE has expressed concern for the condition of some of the figures
used, but that is related to the condition of only available source document figures. PCSwill coordinate
discusson with 1EEE, with Tom Prevos’'s assistance, to resolve this issue and move the document to
approva and publication.

3.13.11 Power Transformers- E.G. Hager

No Report

3.13.12 Underground Transformers and Network Protectors— C. Niemann

No Report
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3.13.13 Meetings & Planning - Greg Anderson

Asindicated, Greg's report isincluded in the Committee meeting minutes.
3.14 Old Business
There were no items of old business to be covered.

3.15 New Business

3.15.1 Emerging Technology Coordinating Committee

The Emerging Technologies Coordinating Committee will be the agent through which PES hopes to
assure that issues related to new technologies are properly addressed and integrated into the PES scope
of activities. One concern is that if PES does not recognize and respond to needs for standards
documents related to new technology applications impacting the PES sphere of influence, such
standards will be developed without any coordinated PES input. As afirst sep, al PES technica
committees are requested to provide input on possible emerging technology issues for review by the
Coordinating Committee. Input or suggestions on possible topics should be brought to the attention of
one of the Committee officers.

3.15.2 ASC C57 Main Committee I ssue (Termination of IEEE/NEMA MOU)

Notes on the IEEE Board of Governors (BOG) ddiberations related to withdrawal of the
Memorandum of Understanding (MOU) with NEMA are included earlier in the Adminigtrative SC
Minutes, and further background documentation and discussion is included with the Chair's Report.

Chairman Sim wished to discuss further the action planned by the Transformers Committee in response
to the termination of the MOU, specificaly how we will continue to address those documents for which
we had taken over responsibility for maintenance from NEMA, and what processes can be used to gain
ANS approva for IEEE documents and assure IEEE input as needed to ANSI documents developed
by others. Terri deCourcelle of IEEE reviewed |IEEE’s postion, and a group discussion was held.

Previoudy, the Accredited Standards Committee (ASC) process was used by ANS! to provide the
opportunity for input from various delegations and interest groups (EL& P, IEEE, NEM A, governmenta
organizations, etc.) in gpprova of documents developed by IEEE and others as American nationd

dandards. Termination of the MOU terminated this process for ANSI approvad. The IEEE SA
process, in particular the open ballot process, seems to provide a balanced input from users and
manufacturers, and at times the ASC process seems to have more of an impact of delaying schedule of
full gpprova rather than providing to additional congtructive input to the development of documents. As
a contrasting point, it was noted that some users have expressed concern that NEMA devel oped

documents proceeding without benefit of the ASC process might not provide for adequate input from a
vaiety of users. |EEE, as an organization, will not have a mechanism to provide input into NEMA

developed documents submitted for ANSI approval, and vice versa. Asafollowup to IEEE s action in
termination of the MOU, NEMA indicated that the MOU on joint copyright of severa documents by
NEMA and |EEE was as0 terminated.
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Jn advised that the Transformers Committee will continue to develop its standards under IEEE SA
policies and operating procedures. All WG's should proceed under appropriate approved |IEEE
PAR’s (project approva request), and following this procedure will assure appropriate indemnification
of |IEEE members in the standards development process. Jm Gurney of BC Hydro provided some
input on response of other technica Committees related to the withdrawal of the MOU.

PES President John Estey is dso establishing a task force to review and recommend procedures to
dlow standards development to continue smoothly into the future.

As summary comment on this issue, repested below is the message Chairman Sim's provided on the
Committee website:

As mogt of you are aware, IEEE terminated the Memorandum of Understanding (MOU)
between the IEEE and the NEMA as Co-Secretariat of Accredited Standards Committees
(ASCs) C37, C57 and C62. The natification was sent to NEMA on March 5, 2002 and the
effective date is June 10, 2002. NEMA then responded with a letter indicating that the
termination of the Co-Secretariat MOU would also mean that the Joint Copyright agreement is
no longer in effect. In the letter, dated April 16, 2002, NEMA indicated that it will take
appropriate actions to assure that non-IEEE standards will continue to be developed and
updated with the direct participation of al materidly affected groups. Our Committee has many
Working Groups in the process of revisng documents that IEEE and NEMA jointly own
copyrights. We have a Task Force, reporting to the IEEE-SA Standards Board Procedures
Committee, with both PES and ASC member participation to discuss the issues and make
recommendations. As far as our Working Groups responsible for those documents that |EEE
and NEMA owns joint copyrights, we will continue what we are currently doing (PAR under
IEEE-SA, indemnified by IEEE, etc) until the Task Force comes up with a different
recommendation.

3.15.3 Other New Business— Scanning Errorsin Reaffirmation Documents

Don Ftts brought up a concern for trandation errors in reaffirmation documents, apparently due to the
scanning process, that are not detected until the reaffirmation ballot is out. This has occurred at lesst
with one document each under sponsorship of the Insulation Life and Performance Characterigtics
SC's, and adds unnecessary complication and time to the reaffirmation process. Tom Prevost has had
discusson with IEEE on thisissue. |EEE recognizes the concern, and has initiated additiond review of
documents in the reaffirmation process. An additiona step planned to address thiswill be for a copy of
the dectronic file verson of reaffirmation document to be submitted to the WG Chair for review prior to
being baloted for reaffirmation.

There were no other items of New Business.
3.16 Adjournment
Chairman Sm adjourned the meeting at 5:25 p.m.
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Respectfully submitted,
D. J. Fdlon, Secretary
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2002
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New Orleans, LA
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San Francisco, CA
Kansas City, MO
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Portland, OR
Birmingham, AL
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Chicago, IL
Washington, DC
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4.0 Editor’sReport — M. Christini

Between October 2001 and April 2002, atota of (59) papersin the transformer area (including both
new and revised papers) were submitted to |EEE Transactions on Power Ddlivery. During thistime,

(26) reviews were completed and (33) reviews are in-progress. For completed reviews, the

recommendations were: Accept without changes (16), Accept with mandatory changes (5), and Reject

(5).

| would like to thank al of the reviewers who volunteered for this effort and donated many hours of their

time

Mark Chridtini

Editor, |IEEE Transactions on Power Ddlivery

Accept without changes

TR120401999RA1 Impedances For The Calculation of Electromagnetic Transients | Mombello
Within Transformers

2000TR166RA1 Recognition of Impulse Fault Patterns in Transformers Using | Chatterjee
Kohonen's Self Organizing Feature Map

2000TR312RA1 Unit Commitment of Main Transformers For Electrified Mass| Chen
Rapid Trangit Systems

2000TR329RA1 GIC Occurrences and CIC Tests For 400 KV System | Lahtinen
Transformer

2000TR467RA1 A Nove Autotransformer Design Improving Power System | Andrei
Operation

2000TR537RA1 Thermal Overload Tests On A 400 MV A Power Transformer | Nordmann
With A Specia 2.5 Pu Short Time Loading Capability

2000TR595RA1 Didribution Transformer Load Modding Using Load Research | Lu
Data

2000TR807RA1 Transfer Function Method To Diagnose Axial Displacement and | Feser
Radid Deformation of Transformer Windings

2001TRO12RA2 Cdculation of Core Hot-Spot Temperature in Power and | TeNyenhuis
Distribution Transformers

2001TRO27.R1 Sensitivity of Transformer's Hottest-Spot and Equivalent Aging To | Pahwa
Selected Parameters

2001TRO66RA1 Structure of Transfer Function of Transformers With Specia | Satish
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Reference To Interleaved Windings

2001TRO77RA1 Geomagnetically Induced Current Effects On Transformers Price

2001TR198.R1 No-Load Losses in Transformers Revisited: Tests and A New | Gaudreau
Model

2001TR217RA1 Three-Phase To Four-Phase Transformer For Four-Phase Power | Guangye
Transmission Systems

2001TR267 Modding Transformers With Interna Incipient Faults Butler

2001TR475.R1 Introducing the Family of "Sen" Transformers. A Set of Power | Sen
Flow Controlling Transformers

Accept with mandatory changes

TR9 028 1999 Characterizing Internal Faults in Distribution Transformers Using | Butler
Computer Smulation And Field Experiments

2001TRO12RA1 Caculation of Core Hot-Spot Temperature in Power and | TeNyenhuis
Distribution Transformers

2001TR244RA1 Condition Assessment of Power Transformer OnLoad Tap- | Kang
Changers Using Wavelet Analysis and Self-Organisng Map: Fied
Evauation

2001TR419 A Newly Modified Forced Oil Cooling System and Its Impact On | Wahab
In-Service Transformer Oil Characteristics

2001TR443 Measurement and Modeling of Hysteresis Loops of Steel Running | Y. Wang
Rails Used in Railway Power Systems

Reject

2001TRO33 Leakage Inductance of A Distribution Transformer With Two | Raissios
Symmetrica Windings

2001TR382 A Reiable and Transparent Expert System For Impulse Fault | Chakravorti
Diagnosisin Distribution and Power Transformers

2001TR411 Therma Ageing Prediction of Transformer Oil and PVC of High | Feliachi
Voltage Cables Using Neural Networks

2001TR430 Thermal Behavior of A Toroida Transformer Through A Mixed | Oraee
Model

2001TR481 Calculation of Transformer Leakage Reactances Using | Faiz
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Electromagnetic Energy Technique

In Progress

TR120151999RA1.R1 | Transformer Phase Coordinate Models Extended For Grounding | Nahman
System Analysis

2000TR093.R1 Accurate Modeling of Core-Type Didtribution Transformers For | Noda
Electromagnetic Transient Studies

2000TR609.R1 Measurement of ~l Characteristics of Asymmetric Three-Phase | Fuchs
Transformers and their Applications

2001TR178.R1 Estimating Overpressures in Pole-Type Didtribution Transformers | Hamel
Part I: Tank Withstand Evaluation

2001TR182.R1 Estimating Overpressures in Pole-Type Distribution Transformers | Hamel
Part 11: Prediction Tools

2001TR253.R1 Design of A High Power Brushless Linear Variable Transformer | Faiz

2001TR282.R1 Experience With Return Voltage Measurements For Assessing | Saha
Insulation Conditions in Service Aged Transformers

2001TR39%4.R1 Reducing Losses in Distribution Transformers Olivares

2001TR454.R1 New Solid-State OnLoad Tap-Changers Topology For | J Faiz
Distribution Transformers

2001TR466.R1 Real-Time Dynamic Loading and Therma Diagnostic of Power | Lachman
Transformers

2001TR495.R1 Fast Ferroresonance Suppression of Coupling Capacitor Voltage | Iravan
Transformers

2001TR580.R1 A Nove Extenson Method For Transformer Fault Diagnosis M-H Wang

2001TR452 Study of Abnorma Electricadl Phenomena Effects On GSU | Y. Liu
Transformers (Part 1 of 2: Effects of Switching Transients)

2001TR453 Study of Abnorma Electricdl Phenomena Effects On GSU | Y. Liu
Transformers (Part 2 of 2. Effects of SFC Operation and
Lightning)

2001TR632 Evolving Neura Nets For Fault Diagnosis of Power Transformers | Y-C Huang

2001TR649 Derating of Didribution Transformers For Non-Sinusoidal Load | Faiz
Currents Using Finite Element Method

TPWRD-00010-2002 | Transformer Design Optimization with Consideration of Restrained | Chih-Kun
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Inrush Current and Low L eakage Inductance

TPWRD-00031-2002 Experimenta Development of Superconducting Fault Current | Hiroaki
Limiting Transformer (SFCLT) for Electric Power System

TPWRD-00037-2002 Data Mining Approach for Analysis of Power Transformer | Thang
Dissolved Gas Records Using the Self-Organising Map

TPWRD-00039-2002 | A Study on Transformer Loading in Manitoba -- Part |: Peak-load | X. Li
Ambient Temperature

TPWRD-00040-2002 | A Study on Transformer Loading in Manitoba -- Part I1: Loading | X. Li
Capability

TPWRD-00044-2002 | Research on a New and Efficient Spherical Adsorbent for On-Site | Peng
Regeneration of Transformer Qil

TPWRD-00049-2002 | PSpice Computer Modd of a Non-linear Three-phase Three- | Pedra
legged Transformer

TPWRD-00057-2002 | Seismic Response of Transformer-Bushing Systems Ersoy

TPWRD-00058-2002 | A New Data Mining Approach for Dissolved Gas Andysis of Qil- | Y-C Huang
Insulated Power Apparatus

TPWRD-00066-2002 | Coolant Flow Didribution and Pressure Loss in ONAN | J Zhang
Transformer Windings - Part 1. Theory and Model Devel opment

TPWRD-00067-2002 | Coolant Flow Didribution and Pressure Loss in ONAN | J. Zhang
Transformer Windings - Pat 2: Optimization of Desgn
Parameters

TPWRD-00106-2002 | Proposed Standards for Frequency Conversion Factors of | teNyenhuis
Transformer Performance Parameters

TPWRD-00109-2002 | Computation of Very Fast Transent Overvoltages in Transformer | Popov
Windings

TPWRD-00117-2002 | Power Flow Analysisin Transformers by Electromagnetic Fiddds | T. Saha

TPWRD-00140-2002 | A wide-band lumped circuit mode of eddy current losses in a coil | Holmberg
with a coaxia insulation system and a stranded conductor

TPWRD-00145-2002 | Temperature Responses to Step Changes in the Load Current of | H. Nordman
Power Transformers

TPWRD-00152-2002 | Harmonic Frequency Leskage Fluxes in 3-Phase, 3-Winding | Forrest

Converter Transformers

Minutes Page 34




5.0 ViceChair’'sReport —K. S. Hanus

The vice chair covered the main points of his report shown in full length below.
5.1  PESTechnical 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 Winter Meeting in New
York, NY on January 27 — 31, 2002.

5.1.1 Technical Sessions

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

a Power Engineering Review will continue to publish Technical Committee promotiond articles. The
emphasis should be on present and future activities. The length of the article is a the discretion of the
author. It may include: technica information, announcement of new working groups and task forces,
membership information, and recruitment’s for new members. Each committee will submit their materid
by their due date as scheduled. Transformers Committee will have one article submitted for thisin 2002.

b. Don Russl, Vice Presdent — Mestings, gave a short presentation on the proposed change in
meeting format with an emphass on getting the Technicd Committees to hold their meetings
concurrently with the new PES Annua Mesting. The find format of the PES Generd meeting schedule
was presented which dgnificantly improves poser sessons while minimizing potentia conflicts with
technica committee activities by dlocating most of the second half of the week for committee meetings.

c. Carey Cook, TPC for the 2002 Summer Meeting gave a report on the technical program for the
meeting to be held in Chicago. Carey dtated that his program would be based on six tracks which
included new technologies in the areas of dternate energy supplies, power qudity, and distributed
generation. This meeting will have technical sessons organized with the following theme and tracks.

The theme of the meeting is Taking Technology to New Heights
Track 1: Securing New / Alternate Sources of Energy
Track 2: Improving Power Delivery
Track 3: Advancing Reliability and Power Quality
Track 4. Improving Customer Service Using Innovative Measurement,
Control and Computational Technologies

Track 5: Surviving New Markets and New Structures
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5.0 Vice Chair’'s Report (cont’d)

5.1.2 Organization and Procedures Committee

5.1.2.1 Technical Committee Activity Reports

A ggnificant discussion took place on the subject of “Proposed new technica committee on Power
Quadlity” during the New York TCOP mesting. It was finaly decided to expand the Transmisson and
Didribution Committee's current activities on Power Qudity matters in coordination with the SCC 22
and other interested groups.

5.1.2.2 Revision of the Technical Council Organization and Procedures Manual

Our committee O&P Manua has been updated to reflect severa changes we have made and was
approved during the New Y ork TCOP mesting.

5.2  Technical Paper Reviews

5.2.1 Technical Paper Review Summary

Between October 2001 and April 2002, atotal of (59) papers in the transformer area (including both
new and revised papers) were submitted to |EEE Transactions on Power Delivery. During this time,
(26) reviews were completed and (33) reviews are in-progress. For completed reviews, the
recommendations were: Accept without changes (16), Accept with mandatory changes (5), and Reject

(©).
5.2.2 Technical Paper Session at 2002 Winter Mesting

One transformer session was held at the New York, NY meeting, January 27 — 31, 2002. There were
five proceedings papers.

5.2.3 Technical Paper Session at 2002 Summer Mesting

We will have two paper sessons for 3 proceedings papers and 6 transactions papers during the
|EEE/PES 2002 Summer mesting in Chicago, IL, July 21 — 25, 2002.

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

Standards Sub Committee met on Wednesday April 17, 2002 with 8 members and 22 guests.
6.1 Report of WG's
- C57.12.00 Subhash Tuli
0 C57.12.00 Parisagpproved should submit revised stand for ballot next month.
- C57.12.90
0 C57.12.90 Per is approved should submit revised stand for balot next month
- C57.12.80 Tom Traub
- Has been submitted to REVCOM for approva. Expect approva in April.

- We will start a WG for continuous Revison of C57.12.80 Definition and Terms after
C57.12.80 is approved. Sauraub Gosh will start new WG for next revision.

- WG on Guide for Metrification of Transformer Standards — Dudley Gdloway

Posted guide on Transformer Comm Web Site

Reviewed metrification guide with WG.

6.2  TF on Grounding Transformers, Steve Schappell, Chair.

C62.91 (IEEE 32) Task Force: Revision to Requirements and Tests for Neutral Grounding Devices
1. Thefirst meeting was held at 3:15 pm on Monday, April 15, 2002.

2. There were 9 attendees, and al requested membership.

3. Background information: Edgar Taylor has been working to revise the document with
Transformers Committee help. The document expiresin 2002.

4. Tom Prevogt will verify status of PAR for C62.91. Attendees would like to make it a C57
Standard. Additiondly, the Surge Protective Devices Committee does not want lengthy
materid for the devices. They State that we should put it into a C57 Standard, and refer to it in
the C62 Standard.

5. Tom Prevost will provide direction to the group concerning options.
a Leavethe Standard as C62.91
b. Split the Standard into two Standards C62 & C57
c. Writeanew Standard for C57
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6.0 Transformer Standards (cont’d)

1. Discussonswere held concerning pulling in experts on capacitors and resstors to improve these
sections.

2. Mesting was adjourned at 3:50 pm.

6.3  Summary of Standards Activity

We have 70 Standards in Transformer Committee
Based on a5 Year cycle this meansthat 14 Standards need to be reviewed each Y ear.
Presently we have 22 Active Projects. 11 for New Standards, 11 for revision of existing
standards.

6.4  Electronic Balloting

We will be doing dl future balots dectronicaly. This requires that everyone who would like to
participate in Trandformer Committee ballots have their correct information (particularly e-mail address)
in the |EEE bdloting database. This can be done by accessing the |IEEE web site below:

http://standar ds.ieee.or g.//dblballoting/ballotfor m.html - will put on Web Site

6.5 C57 Callection / Phone book

- Stll available however, 1998 version
- C57 collection is available online $515/year. This contains:
- Continuoudy available updates
- Draft standards
- Withdrawn/superceded standards
- |EEE is exploring providing the “phonebook” on CD-ROM.

6.6  StandardsActivitiessince the October, 2001 M eeting

Significant items from Tom Prevost’s April 14, 2002, report to the committee include:

NESCOM (PARs) —December 5, 2001:

Target Extenson Requedts:
PC57.13.1 (PE/PSR) Guide for Fidld Testing of Relaying Current Transformers
Recommendation: Approve target extension request until December 2004.

PC57.13.3 (PE/PSR) Guide for Grounding of Instrument Transformer Secondary Circuits and
Cases
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6.0 Transformer Standards (cont’d)

Recommendation: Approve target extension request until December 2004.

PC57.139 (PE/TR) Guide for Dissolved Gas Andysisin Transformer Load Tap Changers
Recommendation: Approve target extension request until December 2002.

NEW PARS:
PC57.12.10 (PE/TR) Standard Requirements for Liquid-Immersed Power Transformers (Deferred
from the December 2001 mesting)
Recommendation: At the request of the sponsor, consderation of this PAR has been
deferred to June 2002.

PC57.12.36 (PE/TR) Standard Requirements for Liquid-Immersed Didribution Subgation
Transformers (Deferred from the December 2001 mesting)

Recommendation: At the request of the sponsor, consideration of this PAR has been
deferred to June 2002.

PC57.143 (PE/TR) Guide for Application for Monitoring Equipment to Liquid-Immersed
Transformers and Components (Deferred from the December 2001 meeting)
Recommendation: Approve new PAR until December 2006.

PC57.144 (PE/TR) Guide to Metric Conversion of Transformer Standards
Recommendation: Approve new PAR until December 2006 (11 approve, 1 disapprove, 0
abgtain).

REVISED PARS:
PC57.13.5 (PE/TR) Test Requirements of Instrument Transformers of a Nomina System Voltage
of 115 kV and Above (Deferred from the December 2001 meeting)
Recommendation: Approve revised PAR until December 2002.

February , 2002:

PARS FOR THE REVISION OF STANDARDS:
PC57.12.44 (PE/TR) Standard Requirements for Secondary Network Protectors
Recommendation: Approve PAR for the revison of a standard until December 2006.

TARGET EXTENSION REQUESTS:
PC57.106 (PE/TR) Guide for Acceptance and Maintenance of Insulating Oil in Equipment
Recommendation: Approve target extension request until December 2002.

NEW PARS:
PC57.12.31 (PE/TR) Standard for Pole Mounted Equipment - Enclosure Integrity
Recommendation: Approve new PAR until December 2005.
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6.0 Transformer Standards (cont’d)

PC57.12.32 (PE/TR) Standard for Submersible Equipment - Enclosure Integrity
Recommendation: Approve new PAR until December 2005.

PARS FOR REVISIONS OF STANDARDS:
PC57.12.20 (PE/TR) Standard for Overhead Type Didribution Transformers, 500 kVA and
Smadler: High Voltage, 34500 Volts and Below; Low Voltage, 7970/13800Y Volts and
Below
Recommendation: Approve PAR for the revison of a standard until December 2005.

PC57.12.40 (PE/TR) Requirements for Secondary Network Transformers, Subway and Vault

Types (Liquid-Immersed)
Recommendation: Approve PAR for the revison of a standard until December 2005.

REVCOM - 5 December, 2001 Recommendations:

NEW:
PC57.135/D13 (PE/TR) Guide for the Application, Specification and Testing of Phase-Shifting
Transformers
Recommendation APPROVE

REVISION:
PC57.12.59/D4.0 (PE/TR) Guide for Dry-Type Transdformer Through- Fault Current Duration
Recommendation APPROVE

S-YEAR REVIEW OF STANDARDS:

637-1985 Guide for the Reclamation of Insulating Oil and Criteriafor Its Use
Sponsor states that a reaffirmation is in progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

C57.12.20-1996 Standard for Overhead Type Didtribution Transformers, 500 kVA and Smdler, High-
Voltage 34 500 Volts and Below; Low-Voltage, 7970/13 800Y Volts and Below
Sponsor has submitted a PAR for revision to NesCom.
Recommendation: Extend until the expiration of the PAR for PC57.12.20.

C57.12.35-1996 Standard for Bar Coding for Digtribution Transformers
Sponsor states that a reaffirmation isin progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

C57.12.40-1993 Standard for Requirements for Secondary Network Transformers - Subway and Vault

Types (Liquid Immersed)
Sponsor has submitted a PAR for revision to NesCom.
Recommendation: Extend until the expiration of the PAR for PC57.12.40.
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6.0 Transformer Standards (cont’d)

C57.12.58-1991 (R1996) Guide for Conducting a Transent Voltage Anadysis of aDry Type
Transformer Cail
Sponsor satesthat areaffirmation is in progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

C57.19.03-1996 Standard Requirements, Terminology, and Test Code for Bushings for DC
Applications
Sponsor states that a reaffirmation isin progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

C57.19.100-1995 Guide for Application of Power Apparatus Bushings
Sponsor dtates that a reaffirmation isin progress and requests an extension.
Recommendation: Extend until December 2002.

C57.21-1990 (R1995) Standard Requirements, Terminology, and Test Code for Shunt Reactors Rated
Over 500 kVA
Sponsor states that a reaffirmation isin progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

C57.91-1995 Guide for Loading Minera-Oil-Immersed Transformers
Sponsor gtates that a reaffirmation isin progress and requests an extension.
Recommendation: Extend until December 2002.

C57.111-1989 (R1995) Guide for Acceptance of Silicone Insulating Huid and Its Maintenance in
Trandformers
Sponsor states that a reaffirmation isin progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

C57.124-1991 (R1996) Recommended Practice for the Detection of Partial Discharge and the
Measurement of Apparent Charge in Dry Type Transformers
Sponsor states that a reaffirmation isin progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

C57.131-1995 Standard Requirements for Load Tap Changers
Sponsor states that a reaffirmation isin progress and requests a two-year extenson.
Recommendation: Extend until December 2002.

20 M arch 2002;
TRIAL-USE UPGRADE TO FULL-USE:

1277-2000 (PE/TR) IEEE Trid Use Generd Requirements and Test Code for Dry-Type and Qil-
Immersed Smoothing Reactors for DC Power Transmission
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6.0 Transformer Standards (cont’d)

[ no negative comments received during trial-use period, which is now complete; Sponsor
reguests elevation of status to full-use]

Recommendation: Elevate status of standard from tria-use to full-use. Editorid staff will be
notified to implement the necessary changes. IEEE Standards Dept. database will be updated to
reflect that the stlandard will be due for reaffirmation in 2005.

C57.129-1999 (PE/TR) IEEE Trid Use Standard Generd Requirements and Test Code for Oil-
Immersed HVDC Converter Transformers
[ no negative comments received during trial-use period, which is now complete; Sponsor
requests elevation of status to full-use]
Recommendation: Elevate status of standard from tria-use to full-use. Editorid staff will be
notified to implement the necessary changes. IEEE Standards Dept. database will be updated to
reflect that the stlandard will be due for reaffirmation in 2004.

PARs Dueto Expire at the end of 2002:

- P1524 Guide for the Definition of Thermd Duplicate Liquid-Immersed
Digtribution, Power, and Regulating Transformers

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

- PC57.106 Guide for Acceptance and Maintenance of Insulating Oil in
Equipment

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

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

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

- PC57.12.33 Guide for Digtribution Transformer Loss Evauation

- PC57.12.34 Requirements for Pad-M ounted, Compartmenta- Type, Self-Cooled,
Three-Phase DidributionTransformers, 2500 kVA and Smdler:High-Voltage, 34
500GrdY/19 920 Volts and Below; Low Voltage, 480 Volts and Below

- PC57.12.80 Standard Terminology for Power and Distribution Transformers

- PC57.13 Standard Requirements for Instrument Transformers
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6.0 Transformer Standards (cont’d)

- PC57.13.5 Standard for Test Requirements for Instrument Transformer of a
Nomind Voltage of 115 kV and Above

- PC57.133 Guide for Short Circuit Testing of Digtribution and Power
Transformers

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

Standardsto be Withdrawn (unless specific action taken to reaffirm, revise, or extend:

637-1985 |IEEE Guide for the Reclamation of Insulating oil and Criteriafor Its Use

1276-1997 IEEE Guide for the Application of High-Temperature Insulation Maerids in 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.}

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}

C57.19.03-1996 |IEEE 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}

C57.104-1991 |IEEE Guide for the Interpretation of Gases Generated in Oil-Immersed Transformers
{Note: The PAR for PC57.104 is due to expire in December 2002}

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

C57.113-1991 |IEEE Guide for Partid Discharge Measurement in Liquid-Filled Power Transformers and
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6.0 Transformer Standards (cont’d)

Shunt Reactors { Note: The PAR for PC57.113 is due to expire in December 2002.

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

C57.131-1995 IEEE Standard Requirements for Load Tap Changers
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6.0 Transformer Standards (cont’d)

7.0 Resultsof C57 Collection Survey — Greg Anderson, Tom Prevost

7.1  Survey Reaults

A survey related to continuing need for the C57 Collections was completed prior to the Meeting. There
were 205 responses. Greg reviewed his summary report of the survey, with results as follows:

Q1 - Inwhat primary format do you currently review the C57 Standards?
A. Individua Standards (smdl separate booklets) -- 42
B. C57 Coallection (the "softback phonebook™) -- 137
C. On-line Standards -- 25

Q2 - If updated in the next 23 years, do you plan to purchase a C57 Collection? (anticipated price
$300-$500)
A.Yes-- 165
B. No-- 40

Q3 - If IEEE continues to periodicaly publish the C57 Collection (the C57 Standards assembled in one
publication), what would be your preferred format?
A. Softback (phonebook) -- 86
B. Compact Disk (CD) -- 92
C. Neither, | prefer to get my standards on-line-- 27

Q4 - Why isthisyour preferred format?
Note: Mogt of the respondents replied that "convenience” and/or "cost” was why they preferred the
phonebook or the CD format. It isworthwhile to view these responsesin the complete survey.

Q5 - If your company plans to purchase severd copies a one time, how many copies do you expect

your company to purchase?

A. Unsure-- 49

B.1-5-- 133

C.6-10--7

D.>10--5

Note: We predicted this question would difficult to respond to as individuas (perhaps it was worded
incorrectly), and therefore it would be difficult to andyze the reponses. B, it is interesting to
see how each individua responded and what company they worked for.

Commentary: Some of the more popular comments were:
"Convenience to use the phonebook or aCD" -- 106
"The cost of Standards Ont+lineistoo high" -- 35
"Comments about difficulty to access Standards On-line due to avallability or peed” -- 22
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7.0 C57 Collection Survey (cont’d)

7.2  Letter Requesting PES Support

Tom Prevost sent the following letter on Committee letterhead to Jm Harlow, requesting that he present
our position on the continuing need for the C57 Collection, and solicit PES support.

Mr. Jm Harlow
Dear Jm, January 3, 2002

As Vice President, Power Engineering Society Technica Activities Committee and a past chairman of
the PES Transformers Committee we would like to make you aware of a serious concern that the PES
Transformers Committee membership hasin regard to the availability of a C57 standards collection.

As you know we are a volunteer organization. We voluntarily spend our persond time and the
resources of our companies to support the maintenance and development of standards in our industry.
Why do we do it? We do it, and are supported by our companies to do it, so that the standards that we
use on a dally basis are dtate of the art and reflect the current business activities and make our jobs
easer by creating andards for our industry. That being said, the Transformers Committee, which has a
membership of over 500 enginears, as well as anyone ese interested, has in the past been able to
purchase a C57 collection of transformer related standards. This collection was published on a two to
three year cycle so that most consumers interested in keeping current standards purchased a collection
every two to three years.

Our last C57 collection (hardcopy) was published in 1998. This same verson has recently been
reprinted and contains none of the recent revisions, superceded standards remain and new/revised
gtandards are not included. We find the recent re-printing unsuitable for the needs of theindustry. The
only up-to-date C57 collection isthe on-line verson.

During our recent Transformers Committee meeting, which was held the week of October 14", 2001
we surveyed the Standards Subcommittee meeting. The consensus at the meeting was that there should
be a choice. We would like a C57 collection to be published as a hardcopy or CD-ROM and thet it be
updated at least every two years. For those individuas or groups who would like ontline access to
dandards a C57 collection dternative should be available as well. We bdlieve that this will maximize the
potentia for the sales of standards, which generates the income to keep IEEE in business, aswdll asto
provide IEEE customers achoice for the purchase of standards. It will dso avoid the confusion thet is
sure to be caused in the industry by re-printing without updating. As far asthe cost of these optionsiis
concerned the group suggested that the cost should be about the same regardiess of which choice the
customer should make.

We are sure that the other PES committees which have a collection of standards have the same
concerns as the PES Transformers Committee. We would appreciate it if you could take this message
to the executive level a PES so that we can make the issue of standards availability a PES issue.

Sincerdly,

Tom Prevost
Standards Coordinator
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7.0 C57 Collection Survey (cont’d)

PES Transformers Committee
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8.0 Recognition and awards—B. K. Patel

8.1  Caertificatesof Appreciation

Certificates of Appreciation have been obtained for the following persons:

Name Service Rendered

MikeY. Lau Host, Vancouver, Canada, April 2002

Pritpd Singh Technical Committee WG Postion Paper Prize Award Chair, C57.19.01-
2000, Performance Characteristics for Outdoor Bushings Working Group

Pritpd Singh Technicd Committee Working Group Recognition Award Chair,
C57.19.01-2000, Performance Characteristics for Outdoor Bushings
Working Group

WG Members Technicd  Committee  Working  Group  Recognition  Award*
C57.19.01-2000, Performance  Characteristics  for ~ Outdoor
Bushings Working Group

* WG members are: Altman, Bello, Bertolotto, Blackburn, Caruso, Costa, dela Cruz, Elliott, Ellis, Fox,
Frost, Hansen, Hartgrove, Heyman, Huff, Ko, Laird, Long, Nordman, Patton, Platts, Rgadhyaksha,
Rivers, Ruevekomp, Sharma, Stiegemeier, Thompson, Tuli, Wagenaar, Wolfe, Young, Zeng, & Zheo.

Supplemental Note to Report:  Prit Singh gracioudy expressed his appreciation for these awards on
behdf of dl the WG members, and his thanks for the effort and dedication of those members. Prit
particularly noted Loren Wagenaar’ s contribution as the primary author of the awarded paper.

The following awards will aso be presented at the main committee mesting:

Bertrand Poulin Chair, Didectric Tests Working Goup for Revisions of Transent Teds.
(This was announced at the last meeting.) Note Bertrand

Phil Hopkinson Felow Award

Supplementa Note to Report, due to the significant nature of the Fellow Award: The citation reads
“The Indtitute of Electricd and Electronics Engineers, Inc., certifies that Philip John Hopkinson, has been
elevated to the grade of Fellow for contributions to the reliability of distribution transformers, and the
development of related standards for testing and applications.”  Phil acknowledged the contributions
and support of the many “mentors’ who have helped him over the years, and particularly acknowledged
one of hisfirg mentors, Chuck McMillen. (Sadly, we note that since this Meeting Chuck McMillen has
passed away.)
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8.0 Recognition and Awards (cont’d)

8.2  Nominationsfor |IEEE, PES, and Technical Council Awards
| propose the following avard nominations:
Transformers Committee for Technical Council Technicad Committee Digtinguished Service Award

HVDC Converter Transformers and Smoothing Reactors Subcommittee — Working Group on Generd
Requirements and Test Code for Dry-Type and Oil-Immersed Smoothing Reactors for DC Power
Transmission (IEEE 1277-2000) for Technical Committee Working Group Standard Award

Note that IEEE 1277-2000 was nominated for Working Group Award last year and was not
successful. Thisisarenomination.

8.3 Technical Committee Distinguished Service Award

The following is a dightly edited description of the new award established at last meeting. Since there
will be only one general IEEE mesting from next year the previous description needs arevison:

Each Technicad Committee is encouraged to make one annua award for outstanding service. This
persona recognition acknowledges the efforts of those individuals whose sustained performance, over
many years, has contributed to the advancement of the committee technology. This award conssts of a
plague with a suitable inscription.

| propose that the name of the Outstanding Service Award recipient must be submitted to the Technica
Council Awards Committee Chair by April 1 of each year. The award will be avalable and
distributed to our representative at the Technica Council Meeting during the following Generd Meting.
It would be available for presentation to the individua at our Fall Committee M eeting.

This award will be presented to outgoing Committee Chairs. Every other year, where there is no
outgoing Committee Chair, it is presented to another deserving individua.

The Adminigrative Subcommittee will make the sdlection of the deserving individua. The “Procedure
for Sdection of Individuds Who Have Performed Outstanding Service for Recognition by the
Committees of the Technical Council” is shown below:

PROCEDURE FOR SELECTION OF INDIVIDUALSWHO HAVE
PERFORMED OUTSTANDING SERVICE FOR RECOGNITION
BY THE COMMITTEESOF THE TECHNICAL COUNCIL

To recognize individud achievement, didinction must be drawn between the contribution of the
individual and the papers individuas have written. Specific technical high points are recognized by
separate procedures.  Persona recognition acknowledges the efforts of those individuds whose
sugtained performance over many years has contributed to the advancement of committee technology.
The Technica Committee may select annudly an individua to be recognized.

Procedure:
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8.0 Recognition and Awards (cont’d)

The individua to be recognized is to be sdlected by a Recognition Working Group. The Working
Group should be chaired by a member of the designated responsible committee or subcommittee
gppointed by the chair of that committee or subcommittee and shdl consst of one member from each of
the mgor subcommittees of the Technicad Committee. It is preferable that these members be past
chars of therr respective subcommittees or dternatively have been a member of ther respective
subcommittees for et least five years.

The Working Group shal be appointed at the fal or winter meeting of the Technica Committee. They
shdl make their determination and present the report by the following spring or summer meeting so that
the individud who is to be recognized may be honored a a luncheon or dinner meeting a the
succeeding winter or spring meeting of the Technical Committee,

The recognized individua and any of the other candidates may be suggested by this committee for
nominations to one of the Inditute awards. The credentias of the individuad shdl be gathered on a
suitable form.

The Technicd Committee shal forward the name of the individud to be recognized to the T.C. Award
Chair by November 1 of each year.

Award:

The award is to consist of amedalion mounted plague with an inscription in recognition of distinguished
service to the Technical Committee. Thisaward will be as prescribed by the Technical Council.

Selection:
In the selection of the individud, the integrated contribution must be considered. For example:

Committee and/or subcommittee chairing. Working Group activities and generd participation in
Technicd Committee affairs

Continued and sustained publication of worthwhile technica papers.

Significant contribution as a gpokesman for the industry to the world & large. (This might be testimony
before government bodies or acting as spokesman to the genera public and interface problems within
the indugtry).

Sudtained leadership in getting technology into fields of interest previoudy not adequately covered.
A combination of the above which sats the individua apart as one who isamover in our fidd.

Nominations for these awards must be submitted as shown on the attached chart of the PES and |IEEE
awards available to PES Technicd Committees.

B.K.Patd, Chair
Awards Subcommittee
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8.0 Recognition and Awards (cont’d)

PESTECHNICAL COMMITTEE AWARDS

AWARD NOMINATION DEADLINE NOMINATION SENT TO:
I. PESPrize Paper Award Octaber 25 Ed Guro
1. (a) PES Working Group Award - Technical Report October 25 Ed Guro
(b) PESWorking Group Award - Standard or Guide October 25

I11. “High Interest” Paper to be published in PES Review Octaber 25 Noel Schulz
IV. Alfred Noble Intersociety Award October 25 Noel Schulz
V. Technical Committee Prize Paper Award November 1 Noel Schulz
V1. Technical Committee Distinguished Service Award November 1 Noel Schulz
VII. Technical Committee Working Group Recognition Award November 1 Noel Schulz
VIII. 1EEE Prize Paper Awards- April 1 Ed Guro

(@) W.R.G.Baker

(b) Donad G. Fink

(C) Browder J. Thompson

PES Awards Committee Chair

Technical Council Awards Chair

Ed Guro
PPL Electric Utilities
Two North Ninth St., Genn4
Allentown, PA 18101
Phone: (610) 774-4550

Fax: (610) 774-4116

Email: eaguro@pplweb.com

Dr. Noel Schulz
Mississippi State University

216 Simrall Eng. Bldg., P. O. Box 9571

Mississippi State, MS 39762
Phone: (662) 325-2020

Fax: (662) 325-2298

Email: schulz@ece.msstate.edu
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9.0 Meetings Planning Subcommittee -- G. W. Anderson

The Meetings Planning Subcommittee (Mtgs SC) holds an open mesting a each TC meeting to plan
future meetings and to asss future hogts by education, mixing of idess, and lessons-learned. The
meeting is attended by at least the SC Chair, the present meeting hogt, future hosts, and hosts from past
meetings. Others interested in hogting a future meeting, or assding with meeting planning, are
encouraged to attend.

The meeting began at 3:00 p.m., Wednesday, April 17, 2002 in the Westin Bayshore Resort & Marina
in Vancouver, BC, Canada. Twenty-two (22) people were in attendance. Greg Anderson, SC Chair
fecilitated. The meeting began with introductions by the attendees.

9.1  Committee Finances
Committee funds are presently (as of March 12, 2002) $8,114,99.
9.2 Past & Present Meetings

9.21 Past Meeting - Orlando, Florida, USA

Joe Watson of Horida Power & Light and Jm Huddock of Grand Eagle/Ohio Transformers did an
excdlent job of planning and implementing the previous meeting. The attendance was good (289
attendees and 69 companions/spouses) despite the tragic events of September 11th, just five weeks
ealier. The fadlities of the Rosen Centre were excellent. Due to the location of the mesting, this
meseting was promoted as a family event and 14 of the attende€'s children joined us a the Sunday
Evening Reception. A couple of baloonblowing clowns entertained the children. Due to the many
fixed expenses and the less-than-expected attendance (we originaly expected over 400 attendees and
100 companions), a close vigilance to the food & beverage expenses and audio/visud services was
necessary. Joe was commended adso for his hard work in reducing the expenses of the meeting
especidly by providing dl the overhead projectors and screens for the event (ahuge physicd effort).

Grand Eagle hosted a nice luncheon and tour of their Bradenton repair facility on Sunday morning.
About forty people attended an "early-bird" golf tournament at Lake Buena Vista on Saturday afternoon
hosted by Roberts Transformers. Mr. Joe Ddai, a mechnical engineer a NASA Kennedy Space
Center, presented an enjoyable overview of the International Space Station during the Tuesday
Luncheon (149 attended). The Wednesday Evening Dinner Socid was held a the nearby "Titanic, Ship
of Dreams' museum (222 attended).

We uniquely provided four Companion Tours at this meeting (two on Monday and two on Tuesday).
Hdf of the tours were promoted as "kid friendly". The Tours conssted of: Disney's Town of
Celebration (18 attended), SeaWorld Behind the Scenes (28 attended, including 4 children), Kennedy
Space Center (28 attended, including 4 children), and Historic Winter Park & Shopping (24 attended).
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9.0 Meetings Planning Subcommittee (cont’d)

FY1: Of the 289 attendees, 251 (86%) pre-registered using the on-line regigration sysem!  Of those
251 who pre-registered, 224 (77%) did so before September 14th and received a $20 early
registration discount AND the free logo golf-shirt.

9.2.2 Present Meeting - Vancouver, B.C., Canada

Mike Lau gave a brief report of the on-going meeting. Attendance was good (280 attendees and 81
companions) at this meeting despite continued caution due to the depressed economy and past events of
September 11th. Mike and his wife Nancy and the entire team at BC Hydro did an excdlent job of
planning and implementing the meeting. The fadilities a the Westin Bayshore Hotd were fantadtic,
especidly with the proximity to downtown and the adjacent Stanley Park.

The Saurday dl-day early-bird tour of Vancouver Idand and Victoria was well-attended (68
attendees). Additiondly, 86 people registered for the Sunday morning tour of Powertech Laboratories
(athough only 55 actualy attended) and 27 registered for the Thursday afternoon tour of Powertech
(although only 16 attended). Also 56 people registered for the Monday evening tour of the NxtPhase
factory (adthough only 45 actudly attended). Greg firmly criticized that, even though there was no
charge for the event, it was irresponsible for people to register and not show-up. On Sunday for
instance, Powertech had chartered two buses (each with 56 seats) when only one bus was actualy
necessay. Also, the restaurant had staffed-up and prepared lunch for 86 people and only 55 actualy
showed- up.

Mr. Ron Threlkeld, Senior VP from BC Hydro gave an interesting presentation on "Dedling with Aging
Assts, Human & Infrastructure’ during the Tuesday Luncheon (161 attended). On Wednesday
evening, 225 people attended the dinner socid at the Vancouver Aquarium. On Monday, 60
companions enjoyed a tour of the City of Vancouver, Chinatown and Stanley Park, and a vigt to the
UBC Museum of Anthropology. On Tuesday, 61 companions enjoyed a tour of the North Shore, the
Capilano Suspension Bridge, the SAmon Hatchery, and Grouse Mountain.

FYI: All but nine attendees (97%) pre-registered for the Vancouver meeting. This excellent advance
regponse tremendoudy helpsin planning the meeting.

9.3  FutureMesetings

9.3.1 Summary

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

October 20-24, 2002 -- Oklahoma City, Oklahoma, USA, at the Renaissance Hotel, hosted by Joe
Garza (Southwest Electric).

March 16-20, 2003 -- Raeigh, North Carolina, USA, at the Sheraton Capital Center, hosted by ABB.

Fal 2003 (exact date to be determined) -- PFittsburgh, Pennsylvania, hosted by Dennis Blake
(Pennsylvania Transformers Technol ogies).
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9.0 Meetings Planning Subcommittee (cont’d)

Spring 2004 -- open for mesting in the US.

Possible locations for future meetings include: Jackson, Mississippi; Cdifornia (perhaps near San Jose);
New York or New Jersey (near IEEE HQ); Minnegpolis; Denver; Branson, Missouri; Montred; and
Edinburgh, Scotland to name afew.

Greg gpologized that this meeting in Vancouver was adjacent to the Doble Conference, held during the
previous week. Hopefully by using the "Industry Cdendar” (available for viewing on the TC web-site)
and coordinating with related organizations, conflicts with such meeting will be minimized.

9.3.2 Upcoming Fall 2002 Meseting (October 20-24) -- Oklahoma City, Oklahoma, USA

Joe Garza was not able to make the Vancouver Mesting due to an illness. Bruce Forsythe from
Southwest Electric made a brief report on the progress of the planning for the event. A very nice tri-
fold full-color brochure promoting the next meeting was disseminated at the Vancouver mesting.

Guest rooms have been reserved at the downtown Renaissance Oklahoma City Hotel. Meeting rooms
have been reserved a the Cox Business Services Convention Center adjacent to the Renai ssance Hotel
and connected by an enclosed skywak. The room rate at the Renaissance will be US$130/night
(without taxes), single or double occupancy. A few king suites are available for US$156/night. The
hotel is now taking reservations at (800) HOTELS-1 or (405) 228-8005. Attendees should mention
the "IEEE Transformers Committeg" to receive the reduced group rate (reduced rate available until

Monday, September 22, 2002).

The Wednesday Evening Dinner Socid, cdled "Stetsons at Sunset”, will be held at the Cowboy &
Western Heritage Museum. A dt-down barbeque dinner will be served with western dancing
afterwards (a dance ingtructor will be available). Western attire (hats, boots, jeans, prairie or broom
shirts) will be gppropriate dress for this event. There will also be atour of Southwest Electric's redesign
& re-manufacture facility on Sunday morning.

Joe Garza can be reached at (713) 849-9197 or jgarza9197@aol.com (IEEE adias e mail address
pending). Joe has acquired the assstance of Ms. Jennifer Anderson from ASE Productions, Inc. in
planning this event. Jennifer is a good source of travel and locd information and she can be reached at
(405) 843-3020 or janderson@aseproductionsinc.com.

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

ABB will hogt the Spring Meeting in Raeigh, North Carolina The meeting hogt (the individud person)
has not yet been identified. The meeting will be held at the Sheraton Capital Center. Room rates are
$124/night (without taxes), single or double occupancy. Technicd tours are being planned for ABB's
South Boston, Virginia plant, Waukesha Electric System's Goldshboro, North Carolina plant, and
perhaps Siemen's medium-voltage switchgear plant in Raeigh. It is likey 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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9.0 Meetings Planning Subcommittee (cont’d)

9.4  Working Group Report

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

The meeting for the Working Group on Web-site Development was held at 1:30 pm on Wedneday,
April 17, 2002. There were 18 people present (14 identified themsdves as SC, WG or TF
representatives, 3 guests, 1 |EEE representative). It was noted that three of the fifteen subcommittees
did not have arepresentative at the past WG meeting in Orlando.

The agenda for the meeting was asfollows:

1. Introductions

2. Membership

3. Working Group Scope

4. Procedures and Policies

5. Latest Changes to Web-Site Structure & Subcommittee Web-pagest. Future of Web-site.

7. Adjourn
During introductions, Susan McNély (the WG Co-Chair and present Co-Webmaster) indicated that
Georges Vaillancourt (the other Co-Chair and Co-Webmaster) has indicated a desire to retire within
the next one to two years and Sue will soon be the primary Webmaster with Georges asssing. A
suggestion was raised that when Georges does fully retire, a backup Webmaster should be located so
that there is dways someone available that knows how the web-site works and can accessiit.

A proposed Purpose and Policy for the e mail reflector service was presented. It was noted that the
reflector service would be revised to a "monitored service' that will require dl e-mallsto be first sent to
a designated monitor (probably Greg Anderson) before dissemination. This monitoring of submitted e-
mails will in effect “police’ the use of the service.  The only comment received on this was thet there
should be some palicy regarding response of the monitoring procedure; i.e. 48 hour turn-around, etc. It
was a0 noted that if you “reply to dl” to areflector e-mail, that this would aso go through the monitor
before being disseminated.

Thefollowing is the proposed policy for the e-mail reflector service:

Purpose of E-Mail Reflector Service: This sarvice dlows for sending e-mall messages to anyone
subscribing to the service. The emails are sent only to individuas who voluntarily subscribe to the
sarvice. Only information related to the Committee is disseminated using this service.

Policy: The Emall Reflector Service shal not be used to disseminate commercid information or for
persona use. The Reflector shall not be used to advertise goods or services or for locating equipment
due to equipment fallures. Any individud or company usng the Reflector Service for commercid
purposes, or for purposes not related to the work of the Committee, will be banned from further use of
the service. To manage the use and integrity of the service, submitted e mails will be previewed by a
designated monitor prior to being released. The success of the service depends on the attitude and use
of its subscribers. Users should use discretion when using this service,
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9.0 Meetings Planning Subcommittee (cont’d)

Jn Sm indicated that a section regarding the web-ste needed to be added to the Committee's
Organization and Procedures Manua. A draft will be developed for review and possible addition.
Aress such as Site security will need further discussion before policies can be completed.

There was discusson of the individuad web-pages within the web-ste. The following were identified as
recommendations regarding posting of minutes and for page content updating:

Recommendation for Posting of SC and WG minutes: SC chair to send minutes for their SC,
WG, and TF committees to the Transformer Committee Secretary. He will then forward the
minutes as he receives them to the Webmaster. This allows for a single point of contact
regarding minutes.

SC, WG, and TF Web pages: Chairs of each of these groups need to take ownership of their pages.
Updates and postings should be directed to the Webmaster with instruction on what they would like to
have done.

On the subject of Site security, the following topics were discussed:

Fle Security for limited access. |EEE has indicated that we can set up separate security access for
drafts of standards, rogter lists, and other such documents that cannot be made available in generd on
the Internet. Thisisthe next step that we need to achieve to get increased use of the web site.

E-mail addresses. For the near-term, & a minimum, dl hyperlinks to e mail addresses on the web-dte
will be removed in an effort to reduce the likeihood of search engines picking up on the links and
abusing them.

Further review, possibly by a WG task force on web-security, will be needed to determine the extent of
accesshility of information on the web Ste; i.e. how much content should be available to the generd
public and how much to the Committee, subcommittees, etc. Greg Anderson suggested that a company
volunteer to sponsor an I T security guru to attend an upcoming meeting to educate us on the basics of
web-page security.

Presently, |EEE provides the Committee with web-hosting services at no charge. It was suggested that,
depending on the capabilities of IEEE to meet the needs of the Committee, it maybe necessary a some
point to move the web-gte to another web-host (perhaps a for-fee Ste) to be able to provide additiona
security functions. Sue McNély will investigate the options available on the IEEE grouper ste with
|EEE.

Also, there was considerable concern among members about what extent persona contact information,
etc. should be available on the web site, even to the extent of leaders of the Committee, including SC or
WG chairs. As mentioned, the whole issue of Ste security policies will need to be further developed a
upcoming mestings.

In closing, the question of what can we do with this WG meeting to make it more productive and useful

to the members. While the overview of the web-site was nice for people who had not spent much time
negotiating it, a review of the dte should not be necessary a every meeting other than to possibly
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9.0 Meetings Planning Subcommittee (cont’d)

identify new changes. Again, the main concern about the Site security was raised, so the next meeting or
meetings should be focused on how to work out this issue.

At the next meeting in Oklahoma City, this WG will meet during the Wednesday morning breskfast
time-dot to avoid conflicts with SC meeting sessions.

95 New Business

951 Waebste

Appreciation was given to Georges Vaillancourt and Susan McNelly for their work on the web-sSite.
Discusson of the web-ste continued in the SC meeting with further concerns of web security. Greg
again suggested that someone (a participating company) perhaps sponsor an I T security guru to atend
an upcoming meeting to educate us on the basics of web-page security.

Severd individuas noted that they could view the email addresses contained in the email reflector
service within a disseminated reflector e-mail message.  Thisisbeing confirmed and addressed. Thee-
mail reflector service will be disabled until the present service can be changed to a monitored service.

9.5.2 Educational Development

Three tutoria s/presentations were presented at this Vancouver Meeting and they continue to "exceed all
expectations’. Twelve individuas applied for accredited continuing education units (CEUS) at the
Vancouver Meeting. Materid from each of the presentations is now available on the Committeg's web-
gte.

The following isasummary of the attendance at the presentations.

"Pand Discusson on LTC Diagnogtics' (two part sesson), by Dave Hanson, Fredi Jakob, Hans
Schellhase, Dieter Dohnd (facilitated by Jm Harlow) - 130 attendees

"Different Agpects of Frequency Response Andyss (FRA), by Larry Coffeen, Charles Sweetser
(facilitated by Ramsas Girgis - 130 attendees

"50 Hz to 60 Hz Conversion Factors for Transformer Performance Parameters, by Ramss Girgis and
Ed teNyenhuis - 75 attendees

Future candidate presentations include: Net Mesetings (On-line Meetings and Remote Conferencing),
Switching Trandents (a summary of work by Bob Degeneff's WG), Web-based Review of PES
Technica Papers, Loss Tolerance & Measurement (by Ramsis Girgis), and National Energy Policy (by
Phil Hopkinson).

Greg suggested that one WG or TF schedule an Internet conference before the next meeting and report
back the results (how it went, etc) to the Committee a the Fal 2002 Mesting in the form of a
presentation on Monday or Tuesday afternoon. Tom Prevost will consider a WG or TF project that
would be a candidate to hold a mid-meeting ontline conference.
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Greg dso suggested that most people do not need accredited CEUs for maintaining professiona
licenses, but rather unaccredited professonad development hours (PDHs). CEUs are difficult to
accredit and process.  Unless an attendee determines that CEUS are necessary for maintaining their
license, and notifies Greg, accredited CEUs will not be offered at future meetings. PDHs will be
avallable at future meetings in the form of a certificate of attendance signed by the indructor(s). The
certificates will be didributed a the end of each tutorid/presentation. Additiondly, a "WG for
Educationd Deveopment” is being conddered to promote educational content and coordinate
presentations and tutorias.

Greg is il looking for someone to assist him with planning and administrating the presentations.

9.5.3 Coffee Break Sponsors

On Sunday afternoon, the Administrative Subcommittee approved coffee break sponsors (or "patrons’)
for the Oklahoma City Meeting and subsequent meetings. The purpose of coffee break sponsorships
are to subsdize risng mesting cogts and: (1) Mantan a low meeting registration fee, (2) Provide
vendor-based, technica-focused materid, (3) Foster relationships between meeting attendees and
manufacturers, consultants and others. Policies and procedures for sponsorships will be available on the
Committee's web-dite soon.  Joe Watson offered to administrate the process and coordinate sponsors
(thanks Joe!). Contact Joe to apply for future sponsor opportunities.

9.54 Schedule Changes- New Lunch & Breakfast Meetings

Greg proposed moving severd individua meetings to a different timedot at the Oklahoma City Mesting
to avoid conflicts with other meetings. The "Newcomers Orientation” (typicaly facilitated by the
Committee Vice Chair) will be moved to the Monday breskfast timedot. The "Standards Devel opment
Process Review" (facilitated by the Standards Coordinator) will be moved to the Monday luncheon
timedot. Attendees at this meeting will be able to register for this lunch with the on-line megting
regigration sysem. Finaly, the "WG for Web-ste Development™ will be moved to the Wednesday
breskfast timedot.

955 Committee Historians

Greg suggested that the Committee document and archive the history of the Committee; i.e. old meeting
minutes, old photos, etc. It is proposed that a group of "historians’ (or "old timers') meet briefly during
the next meeting in Oklahoma City and develop a plan to gather old meeting information for permanent
archiving. We are 4ill invedigating cregting an "anniversary CD" that will contain an assembly of
documents and meeting 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 individuals.

956 Miscellaneous

Additiona topics were discussed:

Minutes Page 58



9.0 Meetings Planning Subcommittee (cont’d)

Greg is Hill invedigating a way of coordinating and consolidating our membership databases and is
looking a severd outsde companies that provide such services, including integrated on-line megting
regigration sysems. We presently maintain and use no less than five non-relationa databases: the TC
"mailing lig" maintaned by SC Secretary, the attendee list for each TC meeting, the standards ballot
ligts, and individua membership lists maintained by SC & WG chairs. It would be helpful if databases
used by the Committee were relationd, centraly-located, and the contact information was sdf-
maintained by the members. Greg plans to make a presentation at the next meeting of a proposed
sysem.

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 remainsthe same, even if
the user moves to a different company or ISP. For ingance, Greg uses "gwanderson@ieee.org’ and
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 e mail sent to Greg's dias is immediately forwarded to his HDR address. The dias sarvice
aso provides excdlent virus filtering, and often, a person can create 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 Committee's web- Site.

The meeting was adjourned.
Respectfully Submitted, Greg Anderson, SC Chair

Minutes Page 59



10.0 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 obvious
improvements (remova of atendance ligs and some generd items typicdly items from the
Adminidrative Subcommittee Meeting, covered elsewhere). Complete (unedited) Subcommittee
meeting minutes ae individualy posted on the Committee webgte
(http:/mwww.transformerscommittee.org/).

10.1 Dry Type Transformers SC —W. F. Patterson, Jr., Chair (Presented
by C. W. Johnson, Jr.)

10.1.1 Chair Remarksand Announcements

The Dry Type Transformer Subcommittee met at 9:35 AM on April 17, 2002 with 12 members and 9
guests present; 6 guests requested membership. Secretary Charles Johnson chaired the meseting.
Introductions were made and the attendance roster was circulated. Minutes from the October 17,
2001 meeting were reviewed and gpproved. Announcements were held until after the working group
reports were given.

10.1.1.1  Working Group Reports

The next order of business was the presentation of the reports of the various working groups. See the
following sections for the individua reports:

10.1.2.1 WG Dry Type Smoothing Reactors IEEE 1277 R. Dudley
10.1.2.2 WG Dry Type Thermal Evauation C57.12.56/C57.12.60 J. Puri
10.1.2.3 WG Dry Type Genera Requirements C57.12.01 A. Jonnatti
10.1.2.4 WG Dry Type Test Code C57.12.91 D. Barnard

10.1.1.2 Announcements and New Business

Paulette Payne presented a report on the status of the reaffirmation of standards C57.12.124 and
C57.12.58:

C57.12.58 C57.124
Eligible Baloters. 47 Eligible Bdloters 58
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Bdlots returned: 41 (87%) Ballots returned: 50 (86%)
Affirmatives: 40 (97%) Affirmatives. 48 (97%)
Negatives 1 Negetives: 1

Abgentions: 0 (0%) Abgentions: 2 (2%)

The negative bdloters agreed to change their vote to affirmative on the basis that their comments would
be considered in a revison subsequent to the resffirmation. Both documents have been submitted to
REVCOM for their June 12, 2002 meeting. Don Kline agreed to review C57.124 regarding the
comments of the negative balot and report to the subcommittee at the next meeting. Jeewan Puri
agreed to review C57.12.58 regarding the comments of the negative bdlot and report to the
subcommittee at the next meeting

William Simpson reported on the status of IEC TC 98.

Secretary Johnson discussed issues from the Adminigtrative Subcommittee meeting. The details of that
meseting can be found in the main committee minutes.

Subcommittee members were reminded to return ballots in atimely manner.
The location and dates for upcoming meetings were discussed.
Being no further new business, the meeting was adjourned at 10:34 AM.

10.1.2 Working Group Reports

10.1.2.1  Working Group on Dry Type Reactors- Chair: Richard Dudley

The Dry Type Reactor W.G. met in the Cypress 2 Meeting Room of the Westin Bayshore Inn in
Vancouver, B.C. on April 15, 2002 from 9:30 am. to 12:15 p.m. There were 7 members and 3 guests
present. The following are the highlights of the meeting.

1 The minutes of the Orlando meeting were gpproved.

2. Peter Bdma presented a summary of the bdlot results re the resffirmation of C57.21.
Highlights were:

® 78 ballots were sent out, 60 were returned and of these 5 were negative.

(i) A large number of editoriad comments were received. Many were probably the result of
the conversion of C57.21 to dectronic format.

(i) One negative balot was based on the fact that the switching impulse for dry type
reactors is set at 83% of the lightning impulse as is the case for oil immersed reectors.
The negative balotor fdt that it should be 70-75%. The consensus of the W.G. is that
the switching impulse level isrelated to LA protection characteristics / practice; typicaly
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)

the switching protective characterigtic of an LA is 85% of the lightning (BIL) protective
characteridtic. In other words the switching impulse leve of a shunt reactor as a percent
of thelightning impulse (BIL) is not afunction of the shunt reactor congtruction (dry type
vs oil immersed) but is equipment type independent and is a function of LA protective
characterigtics. Therefore the W.G. rgjected the basis of this particular negative balot
and the switching impulse levels for dry type shunt reactors as presented in C57.21 are
vaid.

The W.G. fdt that the best approach to ded with the negative balots would be to
propose that the negative bdlots be withdrawn based on a commitment to raise a PAR
to revise C57.21 based on the comments received with the ballots and the life of
C57.21 be extended at least 2 years. The revision of C57.21 would aso include the 2
annexes currently under preparation by the W.G; thyristor controlled resctors and
switching stresses.

3. Draft #3 of Annex A (TCRs) was discussed. The following are the highlights.

0]

(i)

Ferre Riffon's comments were discussed. His editoria and technical comments were
accepted with only some minor modifications. The mgor change was to the note in
Clause A544 "....... The turn to turn test is the didectric test that is normaly
performed to verify the winding insulation system. If alightning impulse test is required it
shal be specified at time of order by the purchaser".

A clause describing test configuration will be added to A5.
5.1 Generd

All routine tests may be carried out on a per coil basis. Type tests for 2 coil stacked
TCRs should be carried out in atwo coil configuration, if applicable.

Once the above changes are made to Annex A, draft #4 will be balloted to the W.G.

4. Draft #2 of Annex B on shunt reactor switching and imposed didectric stresses was discussed. The
fallowing are the highlights.

0]

Pierre Riffon's editorid and technical comments were reviewed and accepted with only
some dight modifications/ dlarifications.

The comments of Lars Erik Juhlin were discussed and it was agreed to remove the table
describing typical worst case diglectric stresses on shunt reactors during re-ignitions asit
may present a mideading or incomplete picture. Another dternative discussed was to
leave the table in the annex and retitle it as examples of re-ignition stresses.
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(i)

i)

v)

Definitions of tertiary and direct connect shunt reactorswill be included in B.1.

The table of chopping numbersin B.3.1 will be modified to reflect that typica vaues of
chopping numbers for vacuum circuit breskers are not available.

The lagt paragraph in B.3.1 will be modified: "In the case of high voltage € 345
kV)....... "

The sequence of the second to last and last paragraphsin B.3.1 will be reversed.

"B5.0 Mitigation” was discussed.  Additiona sentences will be added to the second
paragraph.

...... "Additiond trangent recovery control networks such as shunt RC devices may be
employed. It is highly recommended that detailed overvoltage cdculations be
performed for each shunt reactor gpplication and appropriate measures taken to ensure
that dielectric stresses seen by the shunt reactor(s) and associated equipment are kept
within acceptable limits'.

What are the correct units to be used for the chopping numbers lised in B.3.1? IEC
1233 and IEEE C37.015 will be consulted.

The comments of C. Piexoto were discussed. His assartion that the switching impulse
level of dry type shunt reactors should be lower than 83% of the BIL was rejected by
the W.G. Therationde isthat the typica protective level of LA's for switching surgesis
on the order of 84% - 85% of the BIL protective level. Since oil and dry type SRsare
used inter-changesably and under the same LA protection practice it is appropriate that
dry type shunt reactors should have a switching impulse withstand capability of 83% of
the lightning impulse (BIL) asisthe casefor oil immersed SRs.

The Chairman stated that he would prepare new drafts of Annex A and Annex B based on the
above. He dso requested any additional comments from W.G. members be forwarded to him
as soon as possible so they could be included. The meeting adjourned at 12:15 p.m.

10.1.2.2

WG Dry Type Thermal Evaluation C57.12.56/C57.12.60 - Chair: Richard Provost

The meeting of C57.12.56/ C57.12.60 was held on Tuesday April 16" a 8:00 am in Salon room 1 of
the Westin Bayshore Resort and MarinaHotel in Vancouver, B.C. Canada

Chair Provost was unable to attend and Jeewan Puri chaired the meeting.

The consensus of the working group was to merge the existing documents into one document.
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Feedback was requested on C57.12.60. Users of the document were ask to collect data on the test
procedures and supply to Chair Provost.

David Barnard and William Simpson agreed to review the existing test procedures.

The working group plan is to review modd concepts in the test sections of the present documents.
Chuck Johnson and Rick Marek agreed to review the existing models and report to the working group.

The meeting adjourned at 9:15.

10.1.23 Working Group on Dry-Type General Requirements — C57.12.01 - Chair: John
Sullivan, Secretary: Anthony Jonnatti

The mesting of C57.12.01 was held on Tuesday April 16™ at 9:30 am in Sdon room 1 of the Westin
Bayshore Resort and Marina Hotel in Vancouver, B.C. Canada

After the introduction of the members and guests present , the minutes of the Orlando, Florida meeting
were gpproved. Twelve members and eight guests were present. Three guests requested membership.
Hassan Zarmandily, Don MacMillan and Larry Davis.

Tony Jonnatti was representing the Chairman, John Sullivan, who was unable to attend.

The firg order of business was the status of the baloting of the revised standard C57.12.01. Sixty Two
(62) were received. Fifty Nine (59) were recaeived approved, two(2) were received with negative

comments and one(1) was received with an abstention.

The next order of business was a review of comments received. A number of editorial comments were
submitted and presented to the working group. All of the

Editorial were addressed and any necessary corrective action will be made.

Three comments on phasor diagrams in the standard were submitted. It was agreed that dl of the
phasor diagramswill be reviewed and improved as much as possible.

A comment was received on the BIL requirements for winding voltage of 120 and 250 volts. An
attempt will be made to dlarify the wording in this section.

A comment was received to include a reference to 50 hertz in the standard. The working group agreed
to leave the wording in the standard unchanged.

A comment was received on enclosure coatings. The working group believed that the wording in the
andard was sufficient.
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After the discusson on the baloting comments were concluded the working group was advised to
consder future items to be addressed in the next revison of this standard. Consideration should be
given the addition and items that may be improved or removed.

There was no old business and no new business to be discussed.
The meeting was adjourned at 10:45 am.

10.1.24  Working Group on Dry-Type Test Code - C57.12.91 - Chair: Mr. Dave Barnard,
Secretary: Mr. Tim Lewis

The working group met a the gppointed time with 9 members and 4 guests present. Two guest
requested membership.

After introductions the chairman asked for comments and/or corrections to the minutes from the
Orlando, FL meseting. There being no comments a motion was made and seconded to accept the
minutes as written.

Old Business:

The IEEE Standards Board has ill not sent any copies of the revised C57.12.91-2001 to dl the
working group members. The Chairman will contact |EEE to see why the standard has not been sent to
the W.G. members.

Jeewan Puri was not present to make any recommended changes on average A-weighted sound level
messurements. (However, | spoke to J. Puri after our meeting and he promised to email the standard he
is working on to me and | will forward it to the W.G. He says we can consider replacing the entire
Clause 13 with the smilar clause being written for C57.12.90)

SubashTuli was not present to make comments on adopting IEC cooling class designations.

Wayne Hansen was not present to provide wording for the changes he recommends to the next revison
on Insulation Power Factor Testing.

Nigel McQuin was not present to provide his comments on wording for his proposed changes on
res stance measurements, dielectric tests and temperature testing.

It was noted that there are no changes required to the test code as a result of recent revisons to
C57.12. 01.

New Business:

The Chairman passed out copies of the proposed changes to C57.12.90 Table 5, Temperature
Correction of Power Factor Testing to see if there was any interest pursuing a Smilar set of correction
factors for C57.12.91. No one present indicated an interest in adding similar correction factors to our
standard.
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Don Kline informed the W.G. that the power transformer engineers are preparing PC57.123 Loss
Measurement Guide to address transformers where the power factor is 3% or less. This Guide will
provide for a“ Certification of the Test Set” used to measure losses. This means that not only will each
component of the set be required to be calibrated but aso that the entire set be caibrated together.
Don thinks that the dry type manufacturers should be made aware of this certification because
customers may require the same for dry type transformers once they get used to the certification from
the liquid filled power transformer companies. Don further pointed out that few if any dry type
transformers have power factors below 4%.

Don Kline informed the W. G. that there is a task force under C57.12.90, which is developing a guide
for the conversion of losses from 50 HZ to 60 HZ or visaversa. Primarily, thistask force is concerned
with transformers greater than 30 mVA, which are being imported to the USA from countries where 60
HZ isnot readily available for testing.

A motion was made and seconded to adjourn, meseting adjourned at 2:15 pm.
Submitted by Chuck Johnson, Secretary

10.2 Distribution Transformers SC — Ed Smith, Chair

Mesting Time 3:00pm, Wednesday, April 17, 2002
Attendance: 45 Totd

26 Members

17 Guests

2 Guest Requesting Membership

10.2.1 Chair'sRemarks & Announcements:

Review of Adminigrative Committee megting highlights
Future Mestings.
New Members
“Sponsored Breaks’
Transformer Standards Activity

10.2.2 Working Group Reports

10.2.2.1  C57.12.20 Single Phase Pole Mounted Distribution Transformers (Copyright:
IEEE/NEMA —Joint Copyright MOU)

Alan Wilks & Glenn Andersen Co Chairs
(awilks@ermco-eci.com & gwanders@duke-energy.com)
PAR Status: Submitted December 2001

PAR Expiration Date: End of 2005
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Current Standard Date: 1997
Current Draft Being Worked On: #VI1 Dated April 2002
Meseting Time: 11:00am, Monday, April 15, 2002
Attendance. 36 Totd
14 Members
22 Guedts

| ssues, Remarks & Announcements:

Introductions were made and the Orlando minutes were approved.

Alan Wilks gave a status update of our PAR. It was submitted to IEEE in December, 2001. Asfar

as we know, it was gpproved and the PAR is current.

Draft VI, dated April, 2002, was reviewed. The changes were noted on a separate handout sheet.

It was agreed to leave the tolerance on Tables 8 and 9 at £0.4 mm except to reference the

tolerance as a note under the heading of “sze of termina opening” column.

It was agreed to place a £0.8-mm tolerance on “B” dimensions of Figure 5B — hole spacing on

pade terminds. The reason was to avoid conflict with devices that bolt onto the spade.

There was condderable discusson about usng a metric only style of dimensoning and other

measurements. It was pointed out that the standard is dmost universaly used in countries where

Imperid units of measure are customary. The metric unit of measure would cause users to make

conversions to Imperid units and could cause many errors in the process. The Working Group was

in favor of a dud dimensoning sysem where both metric and imperid units of measure were

shown.

It was mentioned that C57.12.25, had been submitted with dua dimensioning and units of measure.

Two enclosure integrity standards are currently out for balot with metric units shown and imperia

units in footnotes. Apparently footnotes and informeative annexes are acceptable places to show

imperid units of measure.

Glenn Andersen and Alan Wilks will issue a Draft VIII showing imperid units in footnotes or

informative annexes. They will send to W.G. members for an ontline e mal W.G. vote. We will

look to Ed Smith, our S.C. chair for guidance on metrification.

There were two items of new business,

o Jary Corkran had previoudy questioned Table 6; why is there a statement “ Single Phase
Trandformer Bushings Only”? Does it gpply to three phase? Does it only gpply to 95 KV
BIL or aso 125 and 200 KV BIL?
0 Bikash Basu from Southern Cdifornia Edison will check with Gerry Paiva to see why the

extra creep bushings apply to 16340volt units only or 95 KV BIL and why 125 and 200KV
BIL islisted below the “sngle Phase...” statement also.

John Borst questioned the wording of paragraph 6.3.3.2 regarding labdling LV leads A, B, C & D.

Glenn Andersen and Alan Wilkswill suggest areworded paragraph to clarify.

The meseting adjourned at 12:10 PM.

10.2.2.2  C57.12.23 Single Phase Submersible Distribution Transformers(Copyright: 1EEE)

Al Traut & Roger Lee Co Chairs
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(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

Medting TimeDID NOT MEET

Attendance:  N/A

I ssues, Remarks & Announcements:

- The working group did not meet a the Vancouver meeting. Since the last meeting, draft 4 was
baloted by the IEEE. Of the 63 balots returned there were 60 affirmative, no negative and three
abgtentions. The editorial comments received will be included in this draft before submitting to IEEE
RevCom in May. Technica comments will be tabled for future WG action.

10.2.2.3 C57.1225 Single Phase Padmounted Distribution Transformers (Copyright:
IEEE/NEMA — Joint Copyright MOU)

Ali Ghafourian & John Lazar Co Chairs
(di.ghafourian@us.abb.com & john.p.lazar@nspco.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: #l Dated: April 2002
Mesting Time: 1:45pm, Monday, October 15, 2001
Attendance: 35 Tota

19 Members

16 Guests

I ssues, Remarks & Announcements:

- Status of C57.12.25: Has been balloted; al negative votes were resolved. Sent to IEEE October
2001. Need to submit to RevCom by May 03, 2002. Takes 3 — 9 months to get published.
Status of combined standards °25 & °21: Draft 1 of the combined standards C57.12.25 (Dead
Front) and C57.12.21 (Live Front); 10 were distributed.
Draft Revison#: 1 C57-12-25 & C57-12-21 Draft Date: April 2002
The W.G. voted and approved to expand the KVA range to include 10 & 15 KVA in the
combined standard.
The W.G. voted and approved to NOT include 250 KV A in the standard.
Tablel and Fig. 1A reviewed and discussed metrification in detail. The W.G. agreed that, in order
to diminate any confuson and mistakes in converson between English and metric dimensons |EEE
should dlow dud dimensioning in our documents.
Mr. Ed Smith, Sub. Com. Chair, has agreed to resolve the metrification issue with IEEE.
The meeting adjourn at 02:45 PM
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C57.12.28, C57.12.29, C57.12.31 & C57.12.32 Standards previousy under the NEMA
Secretariat are reviewed and revissd NOW under the IEEE Transformer Committee
Secretariat)

10.2.24  C57.12.28 Pad-Mounted Equipment Enclosure Integrity (Copyright: IEEE/NEMA
—Joint Copyright MOU)

Bob Olen & Dan Mulkey Co Chairs (bolen@cooperpower.com & dhm3@pge.com)

PAR Status. Submitted (Covered under continuous development) Anticipate approva by NES
Com May 09, 2002

PAR expiraion Date: Anticipate Completion by December 2004

Current Standard Date: ANSI/NEMA 1999

Current Draft Being Worked on: #1.0 Dated: N/A
Mesting Time: April 16, 2002 Time 8:00 AM
Attendance: 42 Total

25 Members

17 Guests

| ssues, Remarks & Announcements:
Lineitem review conducted of current ANSI C57.12.28 Standard
Routine Design and Conformance Test definitions to be reviewed
Penta Head Bolt will be redesigned to include washer
Design of the Pry Bar Tool will be reviewed. Either anew design or awritten description of the tool
will be created.
The probe wire will be reviewed
The sdt spray paint test will be eiminated from the standard
All of the remaining paint tests were reviewed with no changes suggested at this meeting
The Prohesion Corrosion Test for paint was presented. A recommendation was made to compare
the Prohesion Test to the SCAB Corrosion Test currently included in the stlandard. Round Robin
testing will be conducted. Four companies volunteered to conduct testing — other companies were
encouraged to contact the working group chairman and participate in the testing.
The ANS Format will be converted to the IEEE Format and presented at the October 2002
mesting
Two concurrent sessons were scheduled to discuss the 4 Enclosure Integrity Standards. The
review of C57.12.28 ended a 10:35 AM, which only alowed for a 10 minute discussion of the
C57.12.29 Standard

10.2.25 (C57.12.29 Pad-Mounted Equipment Enclosure Integrity for Coastal Applications
(Copyright: IEEE/NEMA — Joint Copyright MOU)

Bob Olen & Dan Mulkey Co Chairs
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(bolen@cooperpower.com & dhm3@pge.com)

PAR Status. Submitted (Covered under continuous development) Anticipate gpprova by NES
Com May 09, 2002

PAR expiraion Date: Anticipate Completion by December 2004

Current Standard Date: ANSI/NEMA 1999

Current Draft Being Worked on: #1.0 Dated: N/A
Mesting Time: April 16, 2002 Time 8:00 AM
Attendance: 42 Total

25 Members

17 Guests

| ssues, Remarks & Announcements:
Recommendation to keep C57.12.29 and C57.12.28 as separate documents. | EEE Editorid Staff
and NESCOM Representative. Working Group supportive of the separation.
Due to the time restraints only the mgjor requirements of the standard were presented.
Subdgtrate performance requirements dictating the use of aminimum of 409 stainless stedl
Enclosure security section will be copied from C57.12.28 into this standard
Coating System requirements reviewed
Corrosion resistance of the coating system is dictated by an Outdoor Coastal Test Site Exposure
Test
Remaining 6 codting tests viewed by working group
The meeting was adjourned at approximately 10:50 AM.

10.2.2.6 C57.12.31 Pole Mounted Equipment Enclosure Integrity (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 2005
Current Standard Date: ANSI/NEMA 1996
Current Draft Being Worked on: 1.4 Dated: March 26, 2002
Mesting Times. April 16, 2002 Time 8:00 AM
Attendance. 42 Total

25 Members

17 Guests

I ssues, Remarks & Announcements:

PAR APPROVED Draft currently being baloted by IEEE to IEEE — SA members. 62 Members
signed up to balot the standard. The due date for balotsis May 22, 2002.
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10.2.2.7 C57.12.32 Submersble Equipment Enclosure Integrity (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 2005
Current Standard Date: ANSI/NEMA 1994
Current Draft Being Worked on: 1.3 Dated: March 26, 2002
Mesting Times: April 16, 2002 Time 8:00 AM
Attendance: 42 Total

25 Members

17 Guests

| ssues, Remarks & Announcements:
The mesting was called to order at 8:00 AM on Tuesday, April 16, 2002.
Opening remarks related to the responsibilities of the IEEE Enclosure Integrity Working Group
Introductions of al members and guests present
Minutes of October 16, 2001 mesting in Orlando were approved by the Working Group
Status of C57.12.32 Standard presented — PAR APPROVED
Draft currently being baloted by IEEE to IEEE — SA Members. 56 Members signed up to ballot
the standard. The due date for the ballots is May 24, 2002

10.2.2.8 (C57.12.33 Guide For Distribution Transformer Loss Evaluation (Copyright:
|EEE)

Don Duckett & Tom Pekarek Co Chairs
(don.duckett@fpc.com & tjpekarek@firstenergycorp.com)
PAR Status: Due to expire this year — PAR extenson request will befiled this month
PAR expiration Date: December 2002
Current Standard Date: October 2001
Current Draft Being Worked On: #9  Dated N/A
Mesting Date: 04-16-02 Time: 11:00
Attendance: 41 Total
21 Members
17 Guests

| ssues, Remarks & Announcements:
The unresolved negetive votes on Draft 7 are related to Clause 6, the transformer efficiency tables
from NEMA TP 1. Discussons at the Tuesday, April 16 meeting produced a revison for the draft
document that we believe will resolve the negdtive votes. The revison removes al of Clause 6
except the following sentence: “When a user chooses not to use the procedures as defined in
Clauses 1 through 5 of this standard, Department of Energy and/or NEMA documents can be used
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to define minimum acceptable efficiency limits’. The proposal will be incorporated into Draft 9 and
submitted for are-circulation balot in afew months.

10.2.29 C57.12.34 Three-Phase Padmounted Didribution 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 Digtribution Transformers with H.V. Bushings)
(Copyright ANSI)

C57.12.26 1992 (Three-Phase Padmounted Didribution Transformers with Separable
Connectors) (Copyright ANSI)

Current Draft Being Worked On: 8 Dated: January 2002
Mesting Date: 04-15-02 Time: 03:15-04:30
Attendance: 40 Total

23 Members

17 Guedts

| ssues, Remarks & Announcements:
Ed Smith opened the meeting by asking Nodlle Humenick to give us a clear direction on the
metrification of this sandard. Nodle indicated that the document must be in metric units with the
exception of hardware items such as bolts and fasteners. She did point out that the imperid units
could be placed in footnotes and informative annexes. She clarified that these are not considered to
be a part of the stlandard but are there only for darification. A few interesting comments came from
thisdiscusson. Thee are listed as follows:

0 Kent Miller, T&R Electric stated that he would disapprove any standard that has just metric
units.

0 Don Duckett, FPL, pointed out that his company would not be using any metric units in any
of their interna standards. They made this decison based on safety issues with the lineman's
ingdlation of hardware.

0 Brian Klagponski, Carte International, commented that even though Canada converted their
measurement System to metric, there continues to be items that remain in the imperid
measurement system.

After this discussion, it was the consensus of the group that the metric only verson of a standard
was a problem for users and producers, and that a dual measurement system was more cong stent
to the needs of the industry that use digtribution transformers. With thisin mind, Ed Smith suggested
that acall be made to |EEE to discussthisissue.
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Steve Shull reported that the standard was out for ballot and to date had 23 returns. The total pool
was somewhere around 100 individuds. In this group of returned balots there were two
disapprovals.

Ron Stahara stated that one of the negatives concerned the specified secondary voltages. The
commenter wanted the standard more internationalized by changing this secondary voltage to
1000V or less. After some discussion, Ken Hanus summarized that the intent of the standard was
for gpecific voltage designs and configurations more specifically targeted to the Americas rather than
Europe. He pointed out that Europe doesn't use these designs or configurations. The consensus of
the group was to leave this asit is now written.

Ron Stahara stated that the other negative had to do with the impedance ranges of the various unit
Szes. Ron said that this had been discussed in the past and the footnote was added to this table to
provide a warning that some of the impedances will result in high currents. He fdt that for the
present draft it should stay the same. The group agreed.

Ron said that he had been approached by Mike Culhane concerning Figure 2 configuration. He
asked him to review his concern. He explained that the parking stands are shown extended and had
an additiond parking stand. He fdt that this should have flush parking stands and the additional
parking stand that is shown on the lower right Sde of the bushing “V” should be eiminated. The
group agreed that this should be changed.

10.2.2.10 C57.12.35Bar Coding For Digribution Transformers (Copyright: 1EEE)

George Henry Chair (gehenry@centralmol oneyinc.com)
PAR Satus: Active for Reaffirmation

PAR expiration Date: The PAR expires December 2002
Current Standard Date: 1996

Current Draft Being Worked On: NONE

Medting TimeDID NOT MEET THIS SESSION

| ssues, Remarks & Announcements:
Document balloted for reaffirmation. Ballot closed on 03-04-02. See attached sheet for ballot
summary of IEEE Trandformers Committee, which closed with 81% returned ballots, 95%
affirmative votes. No attempt made, as yet, to resolve negative balots. Balot summary of ASC57.
This ballot was not successful, with only 10 of 26 digible voters returning balots (38%). This bdlot
deadline is being extended for 60 days (May 3, 2002).

Bdlot 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
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60 Affirmative votes

03 Negative votes

0 Abgention votes

63 Votes= 81% Returned
0% Abstention

60 Affirmative votes
3 Negative votes
63 Votes = 95% Affirmative

10.2.2.11 C57.12.36 Distribution Substation Transformers (Copyright: 1EEE)

John Rossetti & Leon Plaster Co Chairs
(jrossetti@migw.org & leon.plaster@us.abb.com)
PAR Status. The PAR will be revised to include the definition of Didribution Transformers and
then resubmitted aong with C57.12.10. (see below)
PAR expiration Date: Not Y et Approved
Current Standard Date: NEW Standard Under Devel opment
Current Draft Being Worked On: #1 Dated April 4, 2002
Mesting Date: 04-16-02 Time: 1:45PM
Attendance 22 Total

11 Members

10 Guedts

1 Requested Membership

| ssues, Remarks & Announcements:

- The PAR will be revised and resubmitted along with C57.12.10, prior to the June NESCOM
mesting. Another old standard, C57.12.13 (Conformance req'ts for unit subs), will be added to the
document review list. Due to many large industria applications, we'll need to keep in mind potentid
NEC and NESC issues. Regarding the draft document, there was discussion in three areas, KVA
ratings, voltage ratings, and BIL Tables. The lower limit for sngle phase KVA will be removed
from the scope. Acceptable voltage ratios will be added. A single BIL vave will be provided for
each voltage class.

Minutes from WG to develop C57.12.36, Liquid-Immersed Didribution Substation Transformers;
April 16, 2002 — Vancouver, BC

The working group for Digribution Subgtation Transformers met on Tuesday, April 16, 2002, at
01:45 PM. There were 21 people in attendance, 11 members, 10 guests and 1 request for
membership. This brings the total membership count to 36.

Minutes from the Orlando meeting were distributed and no changes were suggested.
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The status of the PAR was reviewed. A conference call was held on April 3¢ [dJm Sm, Tom
Prevost, John Rosstti, Dave Aho, and Daeep Mohla — from NESCOM)] and the purpose of this
cal wasto try and clarify everyone's pogtion on the revision of C57.12.10 and the development of
C57.12.36. The result was an agreement to remove the lower end ratings from the scope of
C57.12.10 and smply refer to the definitions in C57.12.80 for distribution and power transformers.

The PAR for both C57.12.10 and C57.12.36 will be revised and forwarded to NESCOM for
review prior to their meeting in June.

Document Review:
John Rosstti suggested that C57.12.13 (conformance requirements for liquid-filled transformers
used in unit inddlations, incduding unit subgations) should be evauated to determine if any
information should be incorporated into C57.12.36. Additional documents on the review list are
NEMA TR 11, NEMA 201, NEMA 210 and C57.12.10.

One concern raised was that since many of the gpplications for the transformers encompassed by
this standard will be directed toward large indudtrids, will we need to dedl with any NEC or NESC
issues? There is no specific action necessary at thistime.

Issues from the draft document dated 04-04-02:

- Scope and KVA Ratings — decided rot to have a lower end KVA limit in the scope for sngle
phase ratings. Standard KV A ratings will be stated in atable. Although this creates a rating overlap
with the single phase overhead product standard (C57.12.20), the user will need to sdect the
standard most gpplicable to their application.

Voltage Ratings — Instead of having tables, we'll refer to C57.12.00 and C84. There will be some
thought put into acceptable voltage ratios based on KVA ratings.

BIL Tables — After much debate, we decided to keep a table and recommend only one BIL leve
for Each voltage class. Although not everyone was in agreement, the direction was to state the most
common BIL levels, specificaly for 25 and 34.5 KV class, that provided a higher margin of
protection. (25 KV — 150 BIL, 34.5 KV — 200 BIL). A statement will be added to refer the user
to C57.12.00 for other available ratings.

We ran out of time just as the exciting debate over impedance valves was sarting. Everyone was asked
to submit comments as quickly as possble on the remainder of the document. The meeting adjourned at
03:00PM. .

10.2.2.12 C57.15 Step-Voltage Regulators (Copyright: 1EEE)

Craig Colopy & Gadl Kennedy Co Chairs

(ccolopy @cooperpower.com & grkenne@nppd.com)

PAR Status. Approved

PAR Expiration Date: December 2004

Current Standard Date: C57.15 — 1999 — Published April 2000
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Current Draft Being Worked On: Draft 1.0 Dated: April 2002
Meseting Date: Tuesday, April 16 Time: 3:15PM
Attendance: 26 Tota
8 Members
16 Guests
6 Reguested Membership

| ssues, Remarks & Announcements:
Gadl Kennedy, Nebraska Public Power Didtrict, has agreed to be a Co-Chair with the working
group.
Latest standard, C57.12.00 and C57.12.90, will be used to keep C57.15 as a stand done
document.
Clarification with regard to the amount of voltage regulation available at the extreme tap postions of
aTypeA and Type B configuration will be addressed.
Latest agreed upon format for dimensonswill be used.
Elimination of 55° C winding temperature rise rating is being consdered with the 65° C winding
temperature rise rating established as the standard.

Increasing the maximum limit of supplementary continuous — current from 668 to 875 ampsis being
considered.

Tables of preferred ratings are being revised with the addition of larger KVA sizes, 46 KV-dngle
phase rating and two additionad tables covering 50 Hz, single and three phase regulators, three
phase, 69 KV designs, are being proposed to be diminated from the tables.

Claifying the availability of 40 times rated short circuit withstand designs is being addressed.
Elimination of the 40 X rated option for 500 KVA below is being considered.

Adding a bushing termind to Table 12 for ratings;, 669 — 2000 amps is being considered with 4-
hole spades being preferred.

Claifying the type of pole mounting brackets required for the smaler KVA designs will be
addressed. Reference to C57.12.20 Standard is not applicable since the type of pole mounting
brackets on regulaors is dependent on tota weight, not KVA size.

10.2.2.13 P1388 Electronic Reporting of Test Data (Copyright: 1EEE)

Richard Hollingsworth & Jerry Smith Co Chairs
(rhallin@howard-ind.com & jwsmith@southernco.com)

PAR Status. Approved

PAR Expiration Date: December 2005

Current Standard Date: Published under |IEEE Std. 1388-2000

Current Draft Being Worked On: Draft 2 Dated: April 16, 2002
Mesting Date: April 16, 2002 Time 9:30AM
Attendance: 16 Total

9 Members

7 Guests
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2 Requested Membership

| ssues, Remarks & Announcements:

- At the fdl meeting in Orlando — 2001, the suggestion was made to add voltage regulators to the
scope of the document. Thisis being tabled until the next PAR is requested because a change in the
scope will require anew PAR.

At the fdl meeting in Orlando — 2001, the suggestion was made to identify and specify generd
types and classes of insulation fluid in paragraph 4.3.9. The working group decided to leave the
paragraph genera and let any definition be agreed upon by the user and producer.
Paragraph 5.3.2 — correct the reference by “ standard set of test data described in 5.2.2”.
It was suggested that new fields be added to the data set so users could calculate loss of life in
actual equipment location. The working group decided to change Paragraphs 5.3.2 and 5.3.3 which
would accommodate this need. The new wording is asfollows:
Paragraph 5.3.2 —*When the user specifies a standard data set and a comma delimited file, they
will receive the standard set of test data described in 5.2.2, except the data set length can vary
from the specified table but must conform to those data types outlined in the table.”
Paragraph 5.3.3 (Last sentence) “ Only the single line record is offered, smilar to the consolidated
record described in 5.2.4, except the data set length can vary from the specified tables but must
conform to these data types outlined in the tables.”

10.2.3 Subcommittee Old Business; - NONE

10.2.4 Subcommittee New Business;

NEMA/IEEE MOU Termination
Metrification, Metrification/Imperid “Duad Format”

Submitted by Ed Smith

10.3 Dielectric Tests SC — Loren Wagenaar, Chair

The Didectric Test Subcommittee (DTSC) met on Wednesday, April 17, 2002, a 1:30 p.m, in
Vancouver, BC, Canada a the Westin Bayshore Resort & Marina, with 41 members and 52 guests
present. 13 of the guests requested membership on the Subcommittee. They include:  Enrique
Betancourt, Jeffrey Britton, Frank Damico, Marcos Ferreira, Myron Gruber, Roger Hayes, Thang
Hochank, Tim Huff, Sheldon Kennedy, Boyd Leuenberger, Trio Ngnegueu, Pierre Riffon, Roger
Verdalin,

10.3.1 Chair’'s Remarks

After introduction of the attendees, the Chair reviewed some of the highlights of the Adminidrative
Subcommittee meeting held on April 14, 2002. (See Section 3.0 for additiond details of the
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Adminidrative Subcommittee mesting).

1) The Chair expressed his appreciation for the excellent work of Mike Franchek, who has resigned as
Secretary of the SC. Stephen Antosz has agreed to be the new Secretary.

2) FEric Davis is representing the SC a the WG on Web-page Development, being held at the same the
sametime as our meeting. The Chair has requested that the Web-page WG be held at an earlier time
dot S0 that our representative can make an up to date report at our mesting.

3) Next meeting dates and locations are as follows. Fall 2002 Oct 20-24 — Oklahoma City, Oklahoma,
and Spring 2003: March 16-20 — Raeigh, North Carolina. It is planned that the Spring meeting will
have some coordination with the Switchgear Committee. Hence, rdevant tutorids deding with
switchgear and transformers will be planned. For instance, one by the PCS WG on, “ Switching
Trandents'. Further details included with Committee Minutes. Potentid hosts for future meetings
should contact Greg Anderson (gwanderson@ieee.org).

4) The Adm SC discussed and voted againg combining the spring 2004 Transformer Technical
Committee mesting with the Generd PES Medting in June 2004 in Denver. This was origindly a
request from PES as part of an effort to promote greater interaction and exchange of ideas between
Committees.

5) Minutes of the Orlando meeting are available on the IEEE Committee Web Site

6) Chairmen of WGs and SCs should draft Secretaries to their committees who can chair the meetings
on their behaf when they could not attend for persona or professondly related reasons. This will
aso avoid canceling such meetings.

7) Each WG and TF chairman will need to check the status of the PAR of the document worked on.

8) Didectric Test SC will have aLiaison in the FRA testing WG to be formed as part of PCS.

9) One of the tutorids planned for future Committee meetings will ded with Emerging Technologies
related to Transformers.

Note: Individuas who wish to recelve invitations to balot on IEEE Standards have the responsibility 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/baloting/ball otform.html

The minutes of the meeting held on October 17, 2001 in Orlando, Florida were gpproved as written.

10.3.2 Working Group Reports

10.3.2.1  Working Group on Partial Discharge Testsin Transformers- J.W. Harley, Chair
18 members and 23 guests attended the meseting.

Minutes of the previous meeting October 15, 2001 in Orlando, Florida were approved.

Discussions continued on the Quide for the Detection and Location of Acoustic Emissons from Partid
Discharges in Qil-Immersed Power Transformers and Reactors. Sections on factory test procedure with
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an dectricd trigger, integrating results with deta from oil analyss, interpretation of acoudtic activity and
recent signal processing techniques were reviewed.

The WG discussed ideas for a seminar on the content of the Guide at the upcoming Fall meeting.

10.3.2.2 Working Group on Revision of Low Frequency Dielectric Tests - Mark Perkins,
Chair

The working group met Monday, April 15, 2002 at 3:15 PM with 16 members and 24 guests present. 4
people gpplied for membership in the working group. After the introduction of members and guests, the
minutes of the last meeting in Orlando were approved.

The chairman digtributed the results of the latest survey on changes to C57.12.90 pertaining to low
frequency didectric tests. The survey included issues on changes to Table 5 temperature correction of
power factor test results, dilectric tests for control wiring, and tests on repair or rebuilt transformers.
The main point of disagreement was in power factor temperature correction for certain types of
digribution or smal power trandformers. A compromise solution was proposed which alows
manufacturers of Class | transformers to select ether curve depending on the congtruction, materias, and
processing. Digribution transformers will continue to use the existing temperature correction curve until a
better aternative is developed. This new proposa will be sent to the working group and subcommittee
for comment.

The other issues on the survey, including dielectric tests on control wiring and diglectric tests on repair or
rebuilt transformers will be forwarded for inclusion in the next revision of C57.12.90.

C57.113 the standard for partia discharge testing is past the 5year cycle and there is not time to get
revisons approved before the PAR expires. We will have the existing sandard baloted for reaffirmation
this year and then congder revisons.

10.3.23  Working Group on Revision of Impulse Tests- Subhash Tuli, Chair

The WG met on April 16, 2002 from 3:15 pm to 4:30 pm. Eleven members and twenty- seven guests
attended the meeting. Five guests requested membership. The meeting was chaired by Mr. S. Tuli. The
minutes of the Orlando meeting were approved as written.

After attendance introduction, Mr. Art Molden gave an update of the work that will be initiated for the
revison of |IEEE Std. 4. He indicated that a Power Point presentation will be available on the IEEE
Web dte comparing the exiging IEEE Std. 4 with the previous edition as well with the IEC 60060-1
and |EC 60060-2. A. Molden isthe liaison with this Committee. Members were encouraged to have a
look on this document since thisis one of the main references for the revison of the Impulse Test Guide
(C57.98).
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10.3.2.3.1 The remaining part of the meeting was dedicated to the TF on Revison of Impulse
Test for Standard C57.12.00 and C57.12.90. This TF is chaired by Mr. Pierre
Riffon.

The TF chair presented of proposal for modification to clause 10.3.1.1 b) of C57.12.90. This proposa
has been dso presented a the Amsterdam meeting. The proposal conssts of specifying a minimum
avalable 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 actud standard requires a minimum impulse generator capacitance of 11 nF. Caculations made on
severd cases, and presented during the meeting, showed that this vaue is totdly inadequate for the
range of transformer ratings (rated voltages and rated powers) covered in C57.12.00 and C57.12.90.

The concept presented will give a minimum tall time "t," for a specific transformer rating (power, BIL
and leskage impedance) i.e. a minimum impulse generator capacitance to be used for a specific
transformer rating (not asingle value for the whole range covered by C57.12.00).

Because the insulation didectric withstand capaility is function of the duration of the applied voltage, it
is important to give minimum rules to the indugtry in order to have meaningful tests and well defined
CommMmon mMinimum reguirements.

This concept is forcing laboratories to use the optimum configuration of thelr impulse generator. It is
aso ensuring the indugtry that a minimum testing indtdlation cgpability is required for a specific range of
transformers.

The proposa requires 5 energy levels ranging from 12,5 kJ to 100 kJ depending of the transformer
rated power. Classes has been defined in the same way as dready defined for short-circuit
performance. Class IV ¢ 10 MVA gngle phase and 3 30 MVA three-phase) has been split in two
classes since this transformer class is too broad. The goal of the proposa was not to cover dl possible
cases but to cover in between 80% to 90 % of the studied cases. For Class Vb, the proposal covered
only 48% of the cases since the value proposed is more or less the maximum that could be specified
conddering exiding ingalaions.

The proposd isasfollows:

To changethefirst paragraph of indent b) of clause 10.3.1.1 of C57.12.90 asfollows:

"The impedance of some windings may be so0 low that the desired time to the 50% voltage point on the
tall of the wave can not be obtained with available test equipment. In such case, shorter waves are
acceptable provided that:

1- The optimum impulse generator connection is used (use of pardld stages,
largest available capacitance);
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2- The avaldble energy from the impulse generator with the actud test
connection and charging voltage is equd to or higher than the vaues given in

the following teble:
Three phase Transformer category Single phase Minimum available impulse
generator energy during tests"?
(kVA) (kVA)
(kJ)
15 to 500 I 510500 12,5
501 to 5000 I 501 to 1667 25,0
5001 to 30000 [ 1668 to 10000 25,0
30001 to 240000 IVa 10001 to 80000 37,5
> 240000 IVb > 80000 100,0

1- Applicable only if the impulse tail time parameter ("t,") is outside the prescribed tolerances (50 ns £
20%).

2- Any generaor connections can be used during tests if the impulse waveshape "t," parameter iswithin
the prescribed tolerances.”

Manufacturers are requested to provide feedback to the TF on the proposed vaues for discussion a
the next mesting.

For the next TF meetings, the following subjects will aso be addressed:

- front time during impulse tests;
- chopped wave test procedure, undershoot control;
- switching impulse test procedure.

10.3.2.3.2 Task Force for Revision of the Impulse Test Guide C57.98 — Art Molden

This Task Force met for the first time on Monday April 15" at 1:45 p.m. There were 41 guests present
of which 19 expressed an interest in taking an active part in the revision of this guide.

A PAR gpplication has been submitted for this project and find action will be taken on this a an
upcoming meeting of the Standards Board on June 13",

A brief review of the present impulse test guide was followed by discusson of some impulse teting and
measurement techniques that were of specid interest to those in attendance. It is the intention of this
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Task Force to incdude additiond tutorid information on the items from this list in our revison of the
impulse guide.

Digitd impulse recording techniques indluding :
Display monitor or PC screen display resolution and limitetions
Display and interpretation of passffal criteria
Difference plots
The use of the trandfer function
More information on impulse wave shaping for both L1 and S
Impulse wave tail duration and Generator Capacitance, utilization of available |G stages.
The use of the Glaninger circuit.
Chopped Wave current recording
An Impulse Fallure troubleshooting flow-chart.
The use of acoudtic transducers to help locate impulse failures.
Calibration checks
Specid congderations when testing transformers that incorporate nonlinear devices.

It is aso the intention of this task force to “harmonize’ this guide with C57.134 (?) Routine Impulse
Tedting of Didribution Transformers and dso with the IEC 722, Guide to LI and Sl Testing of Power
Transformers and Resctors.

PDF and MS Word files of the present C57.98 document will be made available to those guests that
had requested membership of this group on our attendance sheet. Additiona documents including the
latest draft of IEC 722 and a document comparing IEC 722 with IEEE C57.98, will also be provided
to those prospective members.

10.3.24 Task Force on Liquid-Filled Transformers Dieectric Test Tables - Phil
Hopkinson, Chair

The TF met on April 16, 2002 at 1:45 PM in Vancouver. There were 30 members and 16 guestsin
attendance.

The chairman reviewed the purpose of the TF as a misson to revise C57.12.00 Tables 37 and to
recommend beneficia changes. He then presented revison 4 of the proposed charts that now contains
maximum system voltage. A few changes were made on the draft.

The chairman plans to submit the current draft of these tables to the chair of the Didectric Test SC for
balot.
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10.3.3 Liaison Reports

10.3.3.1  SurgeProtection Devices— Bob Degeneff

Robert Degeneff summarized from the following Draft 5A of an Amendment to C62.22, dated April 30,
2001:

Purpose
The purpose of this Amendment is to introduce a new concept of insulation coordination that provides a
new method applicable to long duration waves exceeding 60 microseconds duration.

Scope

This Amendment describes the transformer insulation strength volt-time curve, its interpretation and
goplication criteria relevant to insulation coordination in the application of surge protective devices (surge
arresters) for transformer protection.

Description of thetransformer insulation strength - volt-time curve

The insulation strength for liquid immersed transformers may be described by a continuous curve [Fig.1],
[Al]. The cuveis congructed through the following test points[A1]:

1. The front-of-wave (FOW) test: A lightning impulse having a crest voltage at 1.3 times the BIL,
chopped at 0.5 ns. Thisis not a standard test but may be used upon agreement between the user
and the manufacturer.

2. The 3-us chopped wave (CW) test: A stlandard lightning impulse having a crest of 1.1 times the
BIL, chopped at 3 ns.

3. The full wave (FW) test: A standard lightning impulse having a crest voltage equd to the BIL,
plotted at 8 ns.

4. The switching impulse (S) test: the BSL equd to 0.83 times the BIL plotted at 300ns. A
standard test for system voltage rated above 230kV.

5. The induced voltage (V) test: An induced voltage having a low frequency rms voltage equd to
gpproximately 1.5 times the maximum system phase-to-ground voltage gpplied for one hour. The
time duration above 90% of crest voltageis 1034 seconds.

Thus, the induced voltage test is not a function of the BIL but is plotted as a per unit vaue of the BIL. For
example, for a 115 kV transformer with 450 kV BIL, with maximum system voltage of 121 kV; the
induced voltage is 105 kV rms. The plotted crest value is 33% of the BIL.

Straight-line segments on semi-log paper are drawn through these five points.
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In the lightning region, the curve is the crest voltage versus time to chop or time to crest. In the switching
impulse and longer time region, the curve portrays the crest voltage versus the time duration above
90%o0f the crest voltage. The front-of-wave and chopped wave tests stress the turn-to-turn insulaion
while the full wave test dresses both the turn-to-turn and ground-to-wal or mgor insulation. The
switching impulse test and the one hour induced voltage test describe the insulation strength for the long
duration voltages thet primarily stress the mgor insuletion.

I nterpretation of thetransformer insulation strength - volt-time curve
Application Criteria

Insulation strength for non-sdf-restoring or internd insulation as typified by the transformer must be
estimated by a subjective method. The subjective assessment compares the test voltages and their wave
shapes to the oscillatory surges that may appear a the transformer terminds with equd volt-times as
shown by the curve. In IEC 71-2 [1], the insulaion strength, independent of the wave shape, is equal to
the BIL (a chopped wave tet is not required). The IEEE Insulation Coordination Standard [2]
recommends:

- if the time to crest of the voltage surge that gppears a the transformer terminds is less than 3is,
the transformer insulation strength is equd to the chopped wavetes, i.e., 1.10 timesthe BIL.

- if the time to crest of the voltage surge that appears at the transformer terminas is more than 3
ns, the transformer insulation strength is equd to the BIL.

These smple criteria do not cover dl possble events. A careful consderation has to be given to long-tall
voltages. In [A2], some examples are given to explain the nature of the problem and to illugtrate the
insulation coordination process for long-tail surges. The suggested criteriaare asfollows [AZ2]:

(1) For short-tail incoming surges (i.e., t. less than/equa to 60ns) See Note Below
aif tt <= 3.0 and EJ/Ey <= 110, then
BIL = (PR) Eq
b)if tr <= 3.0 and EJ/Ey > 1.10, then
BIL = (PR) E/1.10
¢ if tr > 3.0ns, then
BIL = (PR) E
(2) For long-tail incoming surges (i.e., t; more than 60ns) See Note Below

(for example, incoming surge caused by a shielding failure without a flashover)
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Minimum BSL = (PR) Eq4
Minmum BIL = (PR)/0.83 E4
Note:
t. - thetime during which the arrester voltage significantly decreases, may be estimated by the equation:
0.77 Eyp +Ver

E- cred voltage of the incoming surge

Ewn-  arester discharge voltage at 10 kA using 8/20 current wave
t - tal time condant

Vpe-  power frequency voltage (crest vaue)

tr - thetimeto crest of the transformer voltage
E - voltage to ground at the transformer
Es - areder discharge voltage, i.e, voltage to ground

(PR) - Protectiveratio (avaue of PR=1.2 has been suggested)

Protective margins (ratios) suggested and used for the transformer range from 10 to 30 percent (PR =
1.1 to 1.3). The larger margins generally apply to assessment methods that do not consider the actua
surge voltage that impinges on the transformer. When the actud voltage at the transformer is considered,
the margins used or suggested reduce to about 15 to 20%. The ANSI/IEEE C62.22-1997 “Guide for
the Application of Meta Oxide Surge Arresters for Alternating Current Systems’ [3] suggestsamargin
of 15% for non-sdf restoring insulaion. A factor of 20% margin for nonsdf-restoring insulaion is
suggested for generd use.

The curve in the lightning impulse region is unchanged from previous representations [ 3] except that now
the curve is continuous. In the switching impulse and power frequency region, the continuous curve
versus the logarithm of time is new and may be used when consdering the effect of long tall surges.

REFERENCES

[1] 1EC 60071-2, 12/02/97, “Insulation Coordination - Part 2: Application Guide’

[2] IEEE 1313.1-1996, “Insulation Coordination - Part 1: Definitions, Principles and Rules'

[3] ANSI/IEEE C62.22" Guide for the Application of Meta Oxide Surge Arresters for Alternating
Current Systems’ 1998.

ANNEX A BIBLIOGRAPHY

[Al] P.M. Bdma, R.C. Degeneff, H.R Moore, L.B.Wagenaar, “The Effects of Long Term Operation
and Sysem Conditions on the Didectric Capability and Insulation Coordination of Large Power
Trandformer”, |EEE Trans. On Power Delivery, vol. 14, No. 3, pp. 960-971, July 1999.
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[A2] A.R. Hileman “Insulation Coordination”, Marcel Dekker, Inc., 1999
Revised: April 30, 2000, by Eva Tarasewicz based upon WG 3.4.8 suggestions following the Fall
(September, 1999) Mesdting.

10.3.3.2 |EC TC14/WG24 — L oren Wagenaar

The next meeting of IEC TC14 will be held in Rome, Italy during the week of September 23, 2002.
Phil Hopkinson plansto attend this meeting, but Loren does not know if he will be able to attend.

10.3.3.3 High Voltage Test Techniques (HVTT), IEEE Standard 4 - Arthur Molden

The last meeting was held at the facilities of Florida Power and Light in West PAm Beach, Florida on
April 8" and 9", 2002. There were 10 members present.

The main topics discussed at the medting included the following:
Round Robins:

It is dill the intent of the HVTT to complete the high voltage measurement “Round Robins’. Two high
voltage mesasuring systems, one of impulse voltage and one of ac voltage, are to be circulated around
various test laboratories and test departments within North America. The purpose is to obtain
comparative measurement data from those sites. This project has been under way for severd years but
for various adminigrative reasons the equipment hasn't actudly started the tour yet. It is hoped that this
project will get underway this yesr.

Anyone interested in participating in this project please contact me, A.Molden@ieee.org

Committee Paper

A paper entitled “IEEE-4 High Voltage Testing Techniques Past, Present and Future” was presented at
the Atlanta T& D show lagt year. This paper ligs dl the editorid and technicd differences that exist
between the 1978 and 1995 versons of Standard 4 and aso, the editoria and technica differences
between the 1995 Standard 4 and the equivaent |EC documents, IEC 60060-1 and IEC 60060-2. Itis
the intent of the HVTT committee to use this paper as a badsis for the next revison of Standard 4. A
Power Point presentation of the paper will be published on the IEEE web ste in the near future, | will
inform members of the Didectric Test SC by email and provide alink to the presentation page, as soon
asitisavalable

Standard 4 Revision

Standard 4 contains definitions, testing methods and measurement system specifications that are of
particular interest to members of the Didectric Test Subcommittee. Many of the clauses pertaining to
those aress, for example cdibration methodologies and impulse waveform definitions to name just two,
are about to be revised. While the main intent of the HVTT committee is to provide clarification and
more exacting definitions throughout the standard, there is dso IEC harmonization to be consdered.
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The HVTT would appreciate any input that the Transformers Committee and in particular the Dielectric
Test SC could provide regarding revision of these clauses.

The meeting was adjourned on the afternoon of April 9" with the intention of having another mesting
sometime in the fall, at alocation yet to be determined.

10.3.4 Old Business

10.3.4.1 Phaseto Ground Clearances— Bill Chiu

Bill presented the results of his investigation of phase-to-ground clearance from various sources. The
intention was to develop something smilar for inclusion in C57.12.00.

The action from the last meeting in Orlando was to consider the NESC for applicable clearances for
incluson in the comparison. Here are my findings:

1. The NESC clearances are mostly for clearances of wires, conductors, cables, etc., to buildings,
bridges, and related structures. These clearances consst of two components - the Reference
Heights of the physical structure and the Electricd Component Clearance. My opinion is that only
the Electrica Component Clearances are gpplicable to our effort of establishing minimum phase-to-
ground clearances for transformers.

2. The Electricadl Component Clearance is cadculated using formula listed in Section 232D3, using the
limiting criteria of steady date current of 5mA due to dectrodtatic effects. Thereis aso adigtinction
between vertica clearance and horizontal clearance, each with a margin of safety of 1.2 and 1.0
respectively. For the sake of amplicity, | have sdected the horizonta clearance from Table 234-4
for our comparison.

Bill asked how to proceed. There was much discussion but no decisons made. Following are some of
theissues

» Need to darify if thiswill goply to transformer design clearances or subgtation.

= There are 2 portions of NESC; overhead line or substations. Maybe we should look as applied
in subgtations rather than overhead lines.

= Table13ismost optimistic, NESC is most conservative, IEC isin between.

= [tisdifficult to set dearances, even in bushing committees

» |EEE and IEC clearances are based on well-rounded e ectrodes

= NESC appliesto utilities, NEC does not. Some tilities are bound to meet NESC by State law.

The SC ran out of time and the meeting adjourned at 2:45 PM.
Minutes respectfully submitted by Stephen Antosz, Secretary, May 19, 2002.
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10.4 HVDC Converter Transformers & Smoothing Reactor SC — Richard

F. Dudley, Chair

The S.C. met in the Cyprus 2 Meeting Room of the Westin Bayshore Inn in Vancouver, B.C. on April
15, 2002 from 1:45 p.m. - 3:00 p.m. There were 7 members and 6 guests present. One of the guests
Robyn Taylor of Teshmont requested membership. The following are the highlights of the mesting.

1
2.

The minutes of the Orlando meeting were gpproved.

IEEE C57.129 and IEEE 1277 were approved as full use documents at the March 2002
meeting of the IEEE Standards Board.

A discusson took place on the effects of new technologies such as FACTS devices on
transformer design and hence standards. Voltage source converters are now being used in
HVDC projects and transformer design must take converter characteristics into consideration.
C57.129-1999 does not cover such transformers. A separate standard will probably be
required to cover transformers used in conjunction with HVDC systems using voltage source
converter technology. At the time of its next revison the scope of C57.129 should be clarified
to reflect that it only covers 12 pulse current commuted thyristor converters. |EEE 1277, the
smoothing reactor standard, is probably satisfactory to cover smoothing reactors used in
asociation with HVDC systems based or voltage source converters.

The DC bushings standard is up for resffirmation. Fred Elliott is requesting input from members
of the HVDC Converter Transformers & Smoothing Reactors S.C. re the effectiveness of this
gandard. S.C. members who fed they can offer subgtantive input should ensure that they are
part of the balot group.

Peter Heinzig presented data on load loss measurements for 400 kV, 397 MVA HVDC
converter transformers. A HP Impedance Andyzer was used for the measurements. The totd
time to measure harmonic factors (Fh) was approximately 1.2 hour. The IEC and IEEE
methods were compared and results were comparable.

The IEEE method produced 35% lower harmonic losses. The harmonic loss factors (Fh)
determined by measurement showed a 10% maximum deviation vs those caculated using the
IEEE method. The use of the harmonic factor (Fh) as defined in IEEE 1158 is sufficiently
accurate for the calculation of harmonic losses as is described in the current version of C57.129
and should therefore be included in the next revision of IEEE 57.129.

In the next revison of C57.129 it could be useful to include an Annex on harmonic loss
measurement; impedance analyzers etc.

The S.C. adjourned at 3:00 p.m. Submitted by R. Dudley
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10.5 Instrument Transformers SC — Jim Smith, Chair

8 members and 7 guests attended

10.5.1 Chair’sRemarks & Announcements;

The dates and locations for future meetings were announced. The previous meeting minutes were
approved as written

10.5.2 Old Business: None

10.5.3 New Business

Study Group on Partid Discharge Testing
A Partid Discharge Study Group will be st up and atime dot dlocated for the next meeting. IEEE
C57.124 and the IEC Standard will be reviewed. The plan is to add an annex to C57.13 which
refersto C57.124 and defines any necessary deviations fromiit.

Pan for Splitting C57.13
A plan is needed for splitting C57.13. This could result in 4 standards or 2 standards with 2 parts
each. Thiswill be carried out by the WG for the revision of C57.13.

Thermd Evauation
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. Reports on accuracy vs temperature will be
reviewed in the next meeting.

IEC TC38
Tony Jonatti has stepped down and is being replaced by Vladimir Khdin

Metering Group Liaison

Tom Neson will be the liaison with ANS C12.11 (Instrument Transformers for Revenue Metering
10 kV BIL Through 350 kV BIL)

10.5.4 Working Group Reports:.

10541 WG C57.135 - Working Group on Test Requirements for High Voltage
Instrument Transformers 115 kV Nominal System Voltage and above—Joe M a

1) A totd of 7 membersand 5 guests attended the first sesson.
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2) The char reported the following:
a) The project will end a the end of year 2002, and therefore there is not much time for draft
development.
b) After reviewed by the editorid department of IEEE Standards, the draft has been revised
to draft D14.04.
c) The PAR for the working group was reviewed and revised to be in accordance with the
draft development.
d) Draft D14.04 was submitted for eectronic baloting gpproximately a week prior to the
Vancouver mesting.
3) The remaning time was et for future development of the Standard pending on the committee
approval (see10.5.4.2).

10.54.2  Study Group on C57.135 - PierreRiffon & Ross M cTaggart

Pierre Riffon made a presentation on current transformers used for unbalance protection of capacitor
banks. The issue isthat in this gpplication the CT’s have alarge number of primary turns and in the case
of aflashover across one branch of the capacitor bank, a high frequency discharge current will circulate
through the unbalance CT. Because of the rdatively high inductance of the primary winding, this current
causes a high voltage across the winding. To protect againg this, zinc oxide arresters are generaly used
up to some MVA and open air gaps above this.

What is proposed is a voltage impulse test to confirm that the overvoltage protection is adequate — eg
testing a 130% of the maximum voltage that can gppear across the primary terminds. There is some
doubt about the practicality of this test and the waveshapes that can be achieved. The manufacturers are
to check the implications of this test and report at the next meeting.

Another possibility is to prescribe a “turn-to turn” test as is done on reactors. Ross McTaggart will make
apresentation on this at the next meeting.

10543 WG C57.13.6 — Working Group on Ingstrument Transformers for use with
Electronic Meters and Relays— Paul Millward

Attendees: 11 total, 7 members 4 guests

Chris TenHaagen had provided by e-mail to Paul Millward acopy of part of the

C57.13.6 draft for...”|IEEE Instrument Transformer Accuracy and Burden

Specifications for use with Electronic Meters and Relays’

Severd copies were distributed to the floor.

Discussion took place regarding the status of the draft and gppeared to till be currently active under the
guiddines of the IEEE methods and procedures. It was recommended since Chris Ten Haagen was
having difficulty attending meetings that a complete current document be forwarded to dl the IT
committee for review and comment in time for the October meeting in Oklahoma A survey of the IT
committee regarding the document should be made prior to the meeting for fina discusson in Oklahoma
If Mr TenHaagen is unable to atend, it would be anticipated that the information required to follow
through would be made available to ether Mr. Smith or Paul Millward in time for the next meeting.
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10.5.4.4  Working Group on C57.13 Revison — Tom Nelson

There were 9 members present at the mesting.

The last change to the draft tandard was the addition of a partial discharge test. The standard will be
surveyed within the working group, with a deadline of June3, 2002. The standard will have to be in for
vote before the October 2002 meeting.

10.545  Study Group on C57.13.2 — Tony Jonatti

PAR request to be made

Minutes Submitted by Ross McTaggert

10.6 Insulating Fluids SC — Frank Gryszkiewicz, Chair (Presented by Joe
Kély, Interim Co-Chair)

10.6.1 Introduction

The Insulating Huids Subcommittee and its Working Groups met in Vancouver, B. C. Canada on
Tuesday and Wednesday, April 16" and 17", 2002. The subcommittee started its meeting a 11:00 a
m. on Wednesday. There were 33 members and guests present and introductions were made. The
minutes of the April Orlando meseting are incorrect and will be corrected in this set of minutes. Frank
Gryszkiewicz, the chair of the Subcommittee is recovering from surgery so Joe Kdly was asked to chair
the metings for him.

10.6.2 Old Business

PC57.139 Dissolved gas andysisin LTC' s has Rick Ladroga as new working group chair.

Rick Youngblood had to leave the WG because of a responsibility change at his company. The WG
was reenergized and refocused by the tutorid on the andyis of LTC oils which lead people to believe
that the gas analyses could be done by ratios of gasses and therefore not by manufacturer or type of
equipment.

The PAR expires this winter. A new PAR will be requested and the scope of the document will be
formulated before the next mesting.

10.6.3 PC57.106 — Guide for Acceptance and Maintenance of Insulating Oil in Equipment.

This WG is chaired by Joe Kdly. The document was sent out for a Sandards association ballot and
received 95% affirmative with 2 negatives. One negative was resolved but the negative of Mr. Jm
Thompson could not be resolved.
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A recirculation ballot was conducted which received 95% affirmative and 5 negatives to include Mr.
Thompson's. Only 75% affirmative is required. Mr. Thompson ddivered a 15 minute Power Point
presentation to show his reasoning for his vote. The comments and negatives were discussed. The
choices for action were: to send the document for RevCom approval; to make changes and rebdlot; or
to reaffirm the 1991 Document. Since the origind PAR was obtained in 1996 had has been extended
with an expiration of December of 2002 it was thought that another recirculation could not be
completed in the time remaining.

A sraw poll was taken as to how many wanted to send the document forward rather than reaffirm the
old document. The chair approximated that 75% raised their hands in support d moving the new
document forward.

To attempt to resolve the negatives the chair gppointed Jm Thompson to chair a new WG to begin an
immediate revision of the new document once it is published.

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

This WG is chaired by Frank Heinrichs and the document is out for a standards association ballot that
closes May 24, 2002.

10.6.5 PC57.130 — Trial Use Guide for the Dissolved Gas Analysis During Factory Thermal
Testsfor the Evaluation of Oil Immersed Transformers and Reactors.

Thisgroup is chaired by Frank Heinrichs. The work was completed along time ago with Draft 13. The
PAR has expired. With so much work done the subchair asked for a volunteer to contact Frank and
help get the PAR renewed and then recirculate the document for ballot. Jm Thomson volunteered to
contact Frank to see what needs to be done.

10.6.6 PC57.111 — IEEE Guide for Acceptance of Silicone Insulating Fluid and Its
Maintenance on Transformers.

This guide needs to be reaffirmed. The chair requested a volunteer to determine whether the standard
should be reaffirmed or revised. Ken Haggerty volunteered.

10.6.7 P IEEE 1258 — Trial Use Guide for the Interpretation of Gases Generated in Silicone
Immer sed Transformers.

Jm Goudie is chair of the document. The PAR is expired. The chair asked for a volunteer to contact
Jm and see what needs to be done to rescue the document. Bill Bartly volunteered.
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10.6.8 IEEE STD 637 — |EEE Guide for the Reclamation of Insulating Oil and Criteriafor Its
Use.

A volunteer was asked to head up an effort to reaffirm and then revise this guide. C57.106 needs to be
gpproved as some of the vaues in the oil maintenance guide will than go into the reclamation guide. Jm
Thompson volunteered to reaffirm to keep it dive and then Sart revison.

10.6.9 C57.121 — Guide for Acceptance and Maintenance of Less Flammable Hydrocar bon
Fluid

This document was issued asarevison in 1998. It ill has time before any action needs to be taken.

10.6.10 New Business

10.6.10.1 Bushing Failures

Mike Lau sad they had two failures on 500kV bushings. Test results showed moisture and ges levels
that were thought to be high but there is no guide for diagnosis.

|EC hasasmal section on thisissue on STD 60599.

John Grimm indicated that IEC 61464 has vaues dightly different than 60599. Volunteers were
requested to research the |IEC standards and determine if thereis aneed for a new guide or whether we
should adopt |EC standards.

There are practicad problems. How do you get a sample and one should never sample energized
bushings. Jurisdiction of an |EEE guide needs to be resolved. Is this a fluids issue or a bushing one.
Fred Elliott of the bushing subcommittee supports this idea and the adminigtrative subcommittee will
determine which subcommittee will handle.

10.6.10.2 New Business- Other

Paper degradation is inferred from analysis of furanic compounds in oil Thereis an ASTM (and IEC)
method for the analysis of furans but there is no document to dedl with diagnostics. A guide to do this
was proposed by David Grant of Manitoba Hydro as he says he has alot of data and experience.

The chair asked for avolunteer to contact David. J. Alan Forrest will follow this up.

|EC has some documents under revision.

IEC 60296 New Transformer Oil Specification isin CDV form and out for ballot.

|EC 60422 Guide for Acceptance and Maintenance of Qil isbeing revised.

|EC 60567 Standard for Sampling and Measuring Dissolved Gas Content in Qil is being revised.

There was no further business.
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The next meeting will be in October 20" to 24™ 2002 in Oklahoma City.
The subcommittee adjourned at 12:20 p. m.
Submitted by J. J. Kelly

10.7 Insulation Life SC —D. W. Platts, Chair

The Inaulaion Life Subcommittee met a 8:00 AM Wednesday, April 17, 2002 in Orlando..
Attendance was 25 members and 65 guests. The minutes of the October 17, 2001 meeting in Orlando,
Fl were approved.

10.7.1 Chair's Announcements

10.7.1.1 ADCOM meeting on Sunday.

All future ballots will be done as dectronic balots. Please make sure that the Standards Association
has a current email address for you.

We discussed future meetings which will be: Fal 2002: Oct 20-24 — Oklahoma City, Oklahoma, Spring
2003: March 16-20 — Raleigh, North Cardlina, Fall 2002: Tentatively Pittsburgh PA.

Agan we discussed the request from IEEE that we coordinate our meetings with the annua PES
meeting in order to promote wider participation by PES members in both our meetings and the activities
of the Generd Mesdtings. We voted not to combine our spring 2004 meseting with the Generd PES
Mesting in June 2004 in Denver.

Chairs of WGs and SCs need to establish Secretaries to their committees who can chair the meetingsin
the event that he or she @n not attend for persond or professondly related reasons. This sep is
expected to avoid the problem canceling many mestings often a short notice.

Our next subcommittee meeting will be in Oklahoma City on Oct. 23, 2002.

10.7.2 Status Reportsfor active projects.

Subhash Tuli reported PC57.119; "Recommended Practice for Performing Temperature Rise Tests on
QOil-Immersed Transformers a Loads beyond Nameplate Rating" has been published. Dréfts of
C57.12.00 and C57.12.90 will be out for ballot soon.

The loading guide, C57.91, has been baloted for reaffirmation, aong with a corrigenda covering severa
erors that have been found in the printed document. The eectronic verson of the guide contains
severd errors produced during the scanning process. It must be revised to clean up those errors.
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10.7.3 Working Group reportswere asfollows:

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

The Working Group met from 9:30 am to 12:00 Monday, Apr. 15, 2002 with 23 members and 63
guestsin attendance. The minutes of the Oct. 15, 2001 meeting in Orlando, Florida were approved.

After introductions of members of guedts, the following new members of the Working Group were
recognized: Joe Foldi, John Lackey, Andre Lux, Steven Schappell, Manua Silvestre, Brian Sparling,
Macolm Thaden, and Alan Wilson.

Draft 2 of a revison of C57.91, "Guide for Loading of Liquid Immersed Transformers and Voltage
Regulators’ was sent to the Working Group and the Insulation Life SC members by E mail on April 3.
Changes made as aresult of comments received on Draft 1 were reviewed and summarized as follows.

Copyright Statement

A new copyright statement was required by IEEE. Mgor change is that IEC is not given prior
permission to reproduce the draft. Permission must be requested from IEEE.

1.1 Scope

The scope was revised as follows to better accommodate transformers with different
temperature rise ratings.

"This guide provides recommendetions for loading liquid-immersed transformers and voltage
regulators with insulation systems rated for a 110 °C winding hottest spot temperature at rated
load. This guide gpplies to transformers manufactured in accordance with IEEE C57.12.00 and
tested in accordance with |[EEE C57.12.90, and voltage regulators manufactured and tested in
accordance with C57.15.

Because a subgtantia population of transformers and voltage regulators with insulation systems
rated for 95 °C winding hottest spot temperature at rated load are ill in service,
recommendations that are specific to this equipment are also included.”

3. Definitions

"Directed flow" and "non-directed flow" were removed because they are defined eseawhere and
in other IEEE standards. "L oss-of-Life" was added.

4. Nomenclature
Thiswas updated. Mgor change was to define Load L as"per unit load current”.
5.2 Load Current, voltage, core excitation, and frequency

This was rewritten to better explain the effect of these parameters on transformer temperatures.

Minutes Page 95



10.0 Reports of Technical Subcommittees

Clause 5.2.1 was expanded to cover rating information in C57.12.00. In draft 1, "load" was
not defined. It could be either KVA or Current per C57.12.80. It is current that causes
winding hesting and maximum currents are given on the nameplate. To day within the
manufacturers ratings, both KVA or meximum current must not be exceeded. Draft 2 defines
"load L" &s"per unit load current”.

7.3 Determination of equation parameters

This subclause was added to discuss the determination of the variables used in the equation to
predict the bubble evolution temperature. Some materid from Annex Clause E.4 was moved to
this subclause. The addition of curves was requested. T. V. Oommen will supply in TIFF
format.

8. Ambient temperature

This clause was rewritten to reflect the current state of the art. The use of a5 °C margin was
removed. The words "to be used" will be changed to "recommended".

10.4.1 Exponents

The following sentences were added. "If more precise vaues are known from testing, they may
be used. |EEE C57.119 provides atest procedure for determination of the exponents.”

11.3.3 & 12.3.4 Loading based on tested average winding temperaturerise

This was rewritten to eiminae the use of a 5 °C margin from tested average winding
temperature before calculating the loading capability based on actud ambient temperature.

13.2.1 Bushings, gener al

A sentence was added to contact the transformer or bushing manufacturer to obtain the bushing
congtants needed for the bushing loading caculations.

14.4.3 Operation of ODAF transfor merswithout pumpsin operation

Clause H4.2 in C57.91-1995 was not retained in the present draft. The following paragraph
was added as a caution.

"Operation of directed flow transformers with the pumpsin operation is very risky. Without the
pumps in operation, the transformer operatesin a natura convection cooling mode. Restrictions
within the forced ol heat exchanger, and by the pump impellers may prevent natural convection
flow. The winding duct ail temperature may quickly reech avery high vaue for this mode of
operation. No guidelines can be given because only the transformer manufacturer has the
detalled information to evduate this mode of operation. If information is dedred, the
transformer manufacturer should be contacted for recommendations.”

A question was raised about triple rated units. Thisis covered in Clause 14.3.

Minutes Page 96



10.0 Reports of Technical Subcommittees

16.4 Cold load pick up, Other considerations

The gtatement, "If prior loading cannot be controlled by demand or rate of increase, the
windings may experience localized hot spots and accelerated aging of conductor insulation
during cold weather ambients’, was be changed to, "Loading should be controlled by demand
or rate of increase to limit the winding hottest spot temperature to acceptable vaues'.

Clause F.3.3.2 and Table F.1 References for cold sart up and low ambient
temperatureoperation

References to other investigations by Northrup and Thompson and Lampe were removed from
the table and a paragraph describing these investigations was deleted. They references were
deemed to not be useful.

Clause 6. Insulation Life. AlsoB.2and D.3

This was rewritten based on a suggestion by Glen Swift to smplify the materid. Materid about
"per unit life" which was not used in the calculations was deleted.

Clause 10.1 General and Clause 10.9, Approximation Method D.
At the last meeting some members expressed a desire for less complex loading equeations.

An approximation method suitable for hand calculator use was included as Clause 10.9. An
example caculation was provided. It isnot the intent thet Smple equations be computerized for
complex loading Stuations. If equations are computerized, then the most accurate forms
described as methods A, B, or C should be used.

Clause 10.1 was expanded to describe the different calculation methods:

There was much discussion about the caculation methods. H. Nordman indicated his data with
fiber optic detectors supported the Method A (Old Annex G) approach. He has developed an
dternate method with "therma overshoot” for incluson in the IEC Loading Guide. Linden Pierce
presented transparencies illugtrating that the two methods predict smilar results.

Don Platts expressed a concern that the new approach would require recalculation and rerating
of trandformers if the new methods are used as compared with ratings derived from the old
Clause 7 equations which have been used for many years. Donad Chu responded that there
are advantages to the new equations which give increased load capability for many units and
thus resulted in cost savings. Increasing the temperature limits was stated as a possibility.

There was a discussion to include winding time congtants in Method D.
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Open Issuesfor Next Draft:
Additional Examples

It is planned to include example caculations in the next draft showing caculations for loading
capability based on ambient, over or under excitation, and MV A load cdculations from per unit
load current.

Computer Code

When the present BASIC language code was developed in 1992, all PC's could run BASIC
language programs under DOS. Present persond computers do not have this capability.

Alternatives under review include providing program listings in BASIC, FORTRAN, and C
language. All these languages are documented in ANSI standards. Tim Raymond provided the
Chair with a liging of the BASIC program converted to C language. If feasible, a disc will be
provided with the program lisings and aso a smple exe file would be provided to do the
cdculations.

Input files could be created using a spreadsheet program. The program would read these files,
perform the calculations, and write the results to a text file that could be read by a spreadsheet
program. The user could then manipulate the data.and plot curves as desired.

Some spreadsheet programs alow the use of BASIC code as a MACRO to perform computer
caculaions usng the spreadsheet data. It is hoped that software developers could use the
computer code listings to develop enhanced commercid programs a alow cogt. Thisissueis

open.
Submitted by Linden W. Pierce, Chair

Don Platts read the report for Linden who could not attend. He urged members and guests of
the Subcommittee to become involved in the Working Group's efforts. He noted that the focus
seems to have shifted and that it is now amed toward manufacturers to met contractual
agreements for loading capability, and it may no longer be targeted for users. He aso noted
that digtribution transformer users cannot use this guide without requesting 12 data items from
the manufacturer, and that their input would be helpful.

10.7.3.2  Working Group on Definition of Thermal Duplicate- Barry Beaster, Chair.
The Working Group did not meet. Their draft document iswith IEEE for baloting.

10.7.3.3  Task Force on Winding Temperature Indicators- Phil McClure, Chair

The meeting convened April 16, 2002 at 1:45 PM. Three members and 19 guests were present. Two
guests requested membership. The members and guests introduced themselves and the minutes of the
Fall, 2001 meeting in Orlando were approved.
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Draft two of the technical paper was e-mailed to members |ast week and copies were made available to
the attendees. This draft had the introduction and detailed outlines for transformer manufacturer’s and
user’s perspectives on winding temperature added. Since there were only 3 members present, the new
sections were not discussed in detail. A poll of the group reveded that there were 12 or less persons
present who were associated with field or factory winding temperature measurement issues.

Volunteers were sought to help write one or more topics from the outline and severd offered. Thereisa
need for more input from both users and transformer manufacturers. The members of record and guests
who have expressed interest in the past will be contacted and asked to participate respective to ther
occupations.

A thermd response curve was presented as an example of the type of data we would like to present
with the paper, to illugtrate particular instances of winding temperature indicator response. Two persons
offered to provide heat run data which would produce smilar curves. At the last meeting severd
transformer manufacturers offered data, but the issue was not pursued in the interval between mestings.
It will be addressed before the next meeting in Oklahoma City.

The chair expressed a desire to complete the work on the paper in time for the meeting in Spring 2003.
A suggedtion that the work culminate in a tutorid sesson was made and accepted by a mgority the
group. The members will be polled to determine if there are any objections to that approach.

No new business was presented. The meeting adjourned at 2:30 PM.
Respectfully, Phil McClure, Chair

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

The Task Force met on Tuesday, April 16 2002 at 11:00 AM. There were 34 members and guestsin
attendance. Dennis Marlow could not attend, so Don Platts and Juan Castellanos led the discussion of
the open items.

The minutes of the previous meeting were included in the Subcommittee minutes, and were approved.

The task force was formed to make recommendetions 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
Amgterdam mesting in April 2001

Although the group demondtrated that there is no overwhelming support for either of these proposdls,
the group refrained from recommending that the work be hated. We will adlow Dennisto chair another
meeting to pursue the topics and discussion items.

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

There is no red experience from manufacturers, even in Canada, because the mgority of specifications
request 65°C rise average winding rise. Also it is usudly the hot spot rise thet limits the design rather
that the average winding rise.
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If adopted, the temperature reference for losses will need to be changed from 85°C to 90°C for 70°C
ODAF units.

What isthe user's benefit if gpplying the proposa? We need to provide more judtification.

Thereis an economic benefit, in reducing the number of coolers required for a unit; mainly for those with
hot spot rise factors of 1.3 or less.

There is a conflicting opinion of the vaue of pumped cooling. While manufacturers use ODAF codling
to meet shipping requirements, many users are specifying units be built without pumps to avoid the
mai ntenance problems associated with them.

Is the production of ODAF units alarge enough proportion of the market to justify making an exception
for them?

Further discussion isrequired. The meeting will be continued in Oklahoma City. Working mainly on the
benefits the proposal will offer if included as part of the stlandard.

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

This is a dmilar to a series-pardld low voltage winding gpplication. From that point of view, the
average can be used.

It is recognized that potentid economic benefits are present from this proposal, savings in cooling
equipment for a5 to 10 °C average ail rise increase.

In rectifier transformers, there are severd windings axidly located, and the average winding rise is taken
asthe average of dl, aslong asthe hot spot rise is met.

A change in the proposa was suggested, use the words "same winding design” instead of same KVA
Updated proposals will be issued to members and attendees prior to the next meeting.
NEW BUSINESS - There was no new business

The meeting adjourned at 12:15.
Respectfully submitted, Donald Platts - For Dennis Marlow Task Force Chair,

10.7.4 Old Business

10.7.41 |EEE1276

IEEE Guide for the Application of High Temperature Insulation Materids in Liquid-lmmersed Power
Trandormers, |IEEE 1276, will dso reach its 5 year life in 2002. Mike Franchek has agreed to review
the document and ether recommend revision, or begin the reaffirmation process.
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10.7.4.2 Resstance Correction Factors

The char summarized efforts to survey for Resstance Correction Factors and procedures for
determining cooling curve data. It was Started as a suggestion to standardize the procedures for

caculations of the heat run data. Some of that work was attempted during work by the Working Group
to revise the Temperature test code, but was abandoned. I1n Orlando, we reviewed the requirementsin
57.12.90 that say the tester should use a curve fitting program or draw a smooth curve through the data
points to determine resgtance at time zero. We agreed tha the subcommittee should survey
manufacturers to determine if there were significant differences between them. This survey provided
data from 3 units and asked for the resstance at time zero.

So far, we have only 6 responses, so the data set is too smal to evaluate properly There are no
conclusons from the limited input on the didribution units.  The limited information on the power
transformers showed only a small deviation between responses, about .6 degrees C.

The chair offered to resubmit the survey to manufacturers in the subcommittee asking them to evauate
cooling curve data, and report the resistance a time zero that would result from using their standard
techniques. George Henry has agreed to lead a new task force to resume work on the test code to
incorporate additiona changes as they are identified.

10.7.5 New Business

There was no new business. The meeting adjourned a 9:20 AM.
Respectfully submitted by Donald W. Faits, Chair Insulation Life Subcommittee

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

10.8.1 Introduction/Attendance

The Performance Characteristics Subcommittee (PCS) met at 11:00 A.M. on Wednesday, April 17"
with 61 members and 49 guests in attendance. 19 of those guests requested membership in PCS. Al
members and guests were requested to provide e mail addresses, as e-mall will be the primary means
of communication of PCS minutes and other documentation.

10.8.2 Approval of Meeting Minutes

The minutes of the October 17, 2001, PCS Meeting in Orlando, Forida were approved as written.
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10.8.3 Chairman's Remarks

10.8.3.1 Administrative Subcommittee Notes

1

2)

3)
4)

5)
6)

7)
8)

9)

Next meeting dates and locations are as follows: Fal 2002: Oct 20-24 — Oklahoma City,
Oklahoma, and Spring 2003: March 16-20 — Raeigh, North Carolina. It is planned that the
Soring mesting will have some coordination with the Switchgear Committee. Hence, relevant
tutorids dedling with switchgear and transformers will be planned. For instance, one by the WG
on, “ Switching Trandents®. Further details included with Committee Minutes. Potential hosts for
future meetings should contact Greg Anderson (gwanderson@ieee.org).

The Adm SC discussed and voted againgt combining the spring 2004 Transformer Technical
Committee meeting with the Generd PES Medting in June 2004 in Denver. Thiswas origindly a
request from PES as part of an effort to promote greater interaction and exchange of ideas
between Committees.

Minutes of the Orlando meeting are available on the IEEE Committee Web Ste

Chairmen of WGs and SCs should draft Secretaries to their committees who can chair the
mesetings on ther behaf when they could not attend for persona or professondly related
reasons. Thiswill dso avoid cancding such mestings.

Each WG and TF chairman will need to check the status of the Par of the document worked on.
Chairmen of PCS, “ Insulation Life“ SC, and “ Insulation Liquids“ SC should decide which SC
should take on the Core Hot Spot Standards Issue.

Didectric Test SC will have aLiaison in the FRA testing WG to be formed as part of PCS.

One of the tutorias planned for future Committee meetings will dedl with Emerging Technologies
related to Transformers

SC Chairs will submit to Bipin Patel their evauations of |IEEE Pepers beonging to their SC's
technica scope. He will then submit to IEEE the Committee’ s nomination of prize papers.

10) |EEE suggested that figures in the proposed “ Guide for Short Circuit Testing “, C57.133 are of

poor quality and would need to be improved. Nigd will work with an IEEE representetive on
thisissue.

Note: Individuas who wish to receive invitations to ballots on |EEE Standards have the responsibility 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:/sandards.ieee.org/db/ball oting/ba | otform.html

10.8.3.2 Membership

19 new members asked for membership and were added to the PCS Rogter:

David Barnard, Weidmann Systems International

Steve Beckman, Black & Vestch

Enrique Betancourt, Prolec GE

Larry Davis, Reud Inc.

Tom Harbaugh, Pennsylvania Transformer Technologies
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Bob Hartgrove, CP&L / Progress Energy
Thang Hochank, Hydro Quebec — IREQ
John Holland, Pauwels Canada

Tim Huff, Kuhiman Electric

Boyd Leuenberger, US Bureau of Reclamation
Triomphant Ngnegueu, VA Tech JST
Klaus Papp, Trench

Tommy Spitzer, Oncor

Andy Steineman, Dedlta Star

Charles Sweetser, Daoble Engineering
Robert Thompson, Duke Energy
Katsutoshi Toda, Toshiba

Roger Verdolin, GE Energy Services
May Wang, Powertech Labs

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

10.8.3.3 PCS Secretary

The chairman announced that Steve Antosz accepted the responsibility to become the secretary of the
Performance Characteristics Subcommittee. The attendees applauded the announcement.

10.8.4 Agenda Changes- None
10.8.5 Working Group Reports

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

The PCS working group for Revisons to Test Code C57.12.90 met in Vancouver, B.C., Canada on
April 15, 2002 a 11:00 A.M. There were 76 persons in attendance, 24 members, and 52 guests. 21
guests requested membership in the working group.

The minutes from the last meeting were reviewed and accepted as written. The Agendafor this meeting
was then reviewed and no changes were requested. The Chairman requested a volunteer to serve as
Secretary. Rowland James volunteered to serve in this position.

Discussion of outstanding issues
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The chairman announced that a few agenda items from previous meetings were never properly
addressed.  These items have been added to the agenda of this meeting under “Old Business” and will
remain on the agendas of future WG mestings until they are addressed.

Sponsors of requests for changes to clauses 12.4.5, 12.5.4 and 9.3.3.2 made at the Niagara meeting
will be contacted for judtification of these requests.

A write-up for test techniques for “Dissolved Gasin Oil Anaysis’ (previoudy missng) was re-submitted
for congderation.

A ligt of proposed changes to C57.12.90 with judtifications that was previoudy submitted to the
chairman of this working group by Steve Beckman will be forwarded to Subhash Tuli, working group
chairman for revisons to C57.12.90 under the Standards Subcommittee for didtribution to the
appropriate subcommittees and working groups.

Old Business

Working group items 8 through 12 were placed on the agenda for discusson and resolution. Item 8
was discussed at length. This item addresses operationd testing of al devices operated from the control
cabinet.

Section 3 addresses devices such as fans, pumps, motors, coolers, etc. This section will be reworded
and circulated for comments.

Section 4 addresses eectronic devices such as gas detection systems, € ectronic temperature monitors,
etc. The word cdibration was removed from the second to last sentence and the last sentence,
concerning individua calibration of devices, was removed.

Sections 5 and 6 were deleted.
Section 9, “ Operationa Tests of Load Tagp Changers’, will be discussed at the next meeting.

ltem 10 addressed “Core Insulation Resstance Measurements’.  Discussions of temperature
measurement and correction factor as it gpplies to core insulation resstance measurements involved
both core and shell form transformers. Since thistest is consdered to be a factory measurement, it was
decided that the measurement is gpplicable to both core and shell form transformers. Since temperature
correction, in this case is not considered to be a significant issue the last sentence that stated : “Thereis
no temperature correction applicable to this measured value” was removed. The proposed wording
was accepted as corrected by the working group.

Dueto alack of time, items 11 and 12 were tabled for the next mesting.
The meseting was adjourned at 12:20 P.M.
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10.8.5.2 PCSWG for Continuous Revision to C57.12.00 - Steve Snyder, Chairman; Dennis
Marlow, Secretary

The Working Group met on Monday, April 15 at 1:45 PM. There were 23 members and 28 guestsin
attendance. The following 2 guests requested membership, and are welcomed into the Working Group,
bringing the total membership to 56 members

Ramdgs Girgis ABB Power T & D
Ed teNyenhuis ABB Power T & D

Following introductions, the minutes from the October 15 Orlando meeting were approved as
submitted.

The chairman reported that the roster had recently been reviewed, and 8 members were contacted and
subsequently removed from the roster due to inactivity.

Subhash Tuli reported that the next revison of C57.12.00 has been submitted to the Standards
Depatment for invitation to balot. This will be sent out dectronicdly very soon, with a god of
completion by the autumn Oklahoma mesting.

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

WG item 38: Request to add the requirement for ingtruction manuas. Using CAN / CSA—C88-M90
as a reference, condderable discusson ultimately led to the concluson that indruction manua
requirements should be placed into the gpplicable product standards and that no notes or references
were necessary in C57.12.00. This item will be referred to the subcommittee chairmen of the product
standards.

WG item 39: Request that a designation be developed to address “Future” ratings. Again there was
consderable discusson concerning this request, covering not just how to designate a “Future’ rating,
but al the many technica issues associated with it. In the find andyss, the WG fdt that “ Future’ ratings
should NOT be addressed in the standards, and that this practice should be | €ft treated as an exception
to the standards, asiit is today.

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 revision.

Core insuation resstance: Upon garting this discusson, it was pointed out that this issue properly
belongs in the Didectric Tests committes, S0 it will be forwarded on to that committee.

Sngle-phase excitation test: It was decided to delay this discussion until the C57.12.90 Working Group
has addressed it.

Low frequency test on auxiliary circuits: This item belongs to the Didectric Tests Sub -Committee.

Control (auxiliary) cooling losses: The WG agreed to modify the existing note 9 to Table 17, to remove
the words “coolers, heaters, LTC drive motor, lamps, and al other devices operated from the fan
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control box”, such that the proposed note 9 will read as follows: “Power consumption (auxiliary /
cooling) losses associated with fans and pumps shall be measured on al Class 2 transformers.”

Due to time condraints, the remaining items could not be addressed during the meeting, so the
outstanding topics will be discussed at the next mesting.

The meeting adjourned a 3:00 PM.

10853 DETC Specification and Test — Phil Hopkinson, Chairman; John Gauthier,
Secretary

The WG met on Monday, April 15 with 28 members and 34 guests present.

The chairman reviewed the misson of the WG, which is to develop a sandard for de-energized tap-
changers.

The chairman noted that |EC TC 14 WG has developed a document that includes al of the essentid
elements of a DETC standard except the functiond life test.

Test results on various contact parts were reviewed. Silver filled contacts were shown to be an
effective solution. Corroborating statements came from 2 members.

Where to go from here?

Inashow of hands, 25 to 9 voted to include the functiond life test in the DETC document.

Hans Schellhase of Powertech Labs indicated that a BC Hydro / EPRI paper is being prepared.
The chairman would like a script explanation to assst with the preparation of a technica paper on
DETC. Thisisan important component for explaining the purpose of the functiond life test.

The DETC document will be submitted to the C57.131 WG for consolidation.

In the meeting of the PCS, the chairman of the PCS commented that other functiond life tests used by
magor manufacturers of tap-changers should be evauated before a specific functiond life test(s) is /are
selected to be included in the proposed |EEE specification/ test document.

New Business

The chairman noted that Square-D Company no longer manufactures liquid-filled tranformers. He
desires to see the document completed so that he can disengage from this chairmanship without
dropping the ball. The attendees of the WG meeting and the chairman of the PCS appreciated Phil’s

position.
The mesting adjourned at 4:35 PM.

Minutes Page 106



10.0 Reports of Technical Subcommittees

10.8.5.4  Switching Trangents Induced by Transformer / Breaker Interaction, PC57.142 -

Bob Degeneff, Chairman; Peter Balma, Secretary

The Working Group was called to order a 8:00 AM on April 16, 2002. There were 45 attendees, 27
members and 15 guests, 3 requesting membership. The agenda for the meeting was reviewed, and the
approva of the Minutes from the October 16, 2001, meeting in Orlando, Florida was deferred to next
mesting due to difficulties with the digtribution of mimutes,

1)

2)

3)

4)

5

6)

Draft 1.4 of the guide was, and will be, distributed by e-mail to al working group members. The
only major section left to be completed is on circuit bresker characteristics. The guide will aso
be arranged to place more of the technica content into the annexes.

To assig in completion of the guide a specid meeting with IEEE Switchgear and NEMA
committee members has been suggested. An effort will be made to hold this meeting in the next
sx weeks and to reach consensus on this topic. The group will then jointly write the remaining
Sections of thisguide.

The next item discussed congdered whose respongihility isit to look &t this potentid problem and
suggest remedies. Is it the transformer manufacturer, bresker designer, the design engineer, or
the end user? Although there was excellent diaogue on this subject, consensus was not reached.

Niged McQuin made a short presentation relative to the circuit breskers role in switching
trangents resulting from transformer breaker interactions.

He noted that ANSI C37.010 and the C37.011 (TRV) both highlight this problem and provide
ingght into its solution.

He further stressed this is a circuit phenomenon, rather than a breaker-transformer problem,
and that the result isimposed on dl equipment on the low side of the bresker.

There was sgnificant interchange and didogue on this topic. The key point in contention was
that the characteristics of more modern breskers had the potentiad to stimulate circuit transgents
more than in the past.

There was aso generd agreement that the use of snubber circuits could resolve the problem.
Furthermore, it was suggested to match the snubber impedance to that of the circuit placed on
for the best reaults.

The CIGRE Joint working group in this area conssts of members from Study Committees 12, 13
and 23.21. They have asked our working group to present a summary of the efforts that have
been completed to date, & their upcoming meeting in Paris, August 2002. The CIGRE group is
aso working to assemble examples of this phenomenon, and expressed concern that the large
number of unexplained trandformer falures may wel be the result of Trandformer bresker
interactions.

The current draft of the guide will be submitted to IEEE editors for review prior to our next
meseting and, if time permits, their comments will be incorporated into the next draft.
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7)  Anticipate that at the Spring 2003 meeting in Raleigh (March 16-20) there will be atutorid in this
genera area.

The meeting adjourned at 9:15 AM.

10.8.55 LossTolerance and Measurement - Ed teNyenhuis, Chairman

10 members and 19 guests attended, with 5 guests requesting membership.

Ed teNyenhuis, formerly the WG secretary, now has the chairman postion of the WG. Dr. Ramss
Girgis, now the Performance Characteristics SC chairman, was thanked for his years of service as WG
chairman.

Minutes from the Orlando meeting, Oct 16, 2001, were read and approved.
Dr. Eddy So reported on the TF meeting for “ Guide of Low Power Factor Power Measurements’

There were 22 attendees
The complete draft guide was circulated for review. More comments were requested.
Received comments on the guide were discussed which included:

o Editorid

0 High frequency Q measurements of ar core reactors should be included

0 Examples were difficult to follow
An issue was raised of a case where using a single phase bridge to measure losses of a 3 phase
shunt reactor one phase a a time caused the winding temperature to increase and hence the
measured load loss to be somewhat different between phases. Dr. Eddy So and others will ook
into thisissue.
Another issue was raised which had to do with measuring different values of load losses between
the phases. Again, Dr. Eddy So and otherswill look into thisissue.

C57.123 L oss Measurement Guide

The baloting for Draft 8 re-circulation closed on Jan 9, 2002. 131 returns were received out of
146 totd bdlots. Out of the 131, 127 were afirmative, O were negative, and 4 were abstention.
This ballot was a 100% affirmetion.

Draft 8 was dso bdloted by the Accredited Standards Committee, which closed on Feb 1, 2002.
21 returns were recaived out of 26 total balots. Out of the 21, 15 were affirmative, O were
negative and 6 were abstention. This ballot was a 100% affirmation.

Additionally, SCC10, SCC14 and the |EEE Editorid staff reviewed Draft 8 of the Guide.

The Chairman has sent the Guide to the Review Committee for the upcoming June meeting to be
consdered as anew Guide.

Frequency Conversion Factors of Transformer Performance Parameters

The purpose of such factors was reviewed. Transformers are normaly tested at the frequency at
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which the unit will be in service. However, suppliers for the US & other 60 Hz markets may only
have 50Hz test facilities, in which case the only option is to test a 50Hz and use a converson
factor. Presently, a wide range of conversion factors is in use and there is not a standard set of
factors. About 3 years ago, users requested that such a standard set of conversion factors be
developed.

The WG reviewed a paper that summarized investigations done and measurements performed to
develop these 50 to 60 Hz frequency conversion factors. This paper showed andytica work and
supporting measurements for conversion factors for no load loss, exciting current, load loss, and
noise levd.

The WG agreed on the development of the factors and agreed on the devel oped factors for no load
loss, exciting current, and noise level. 1t was decided by the WG that there is a need to do further
investigation on the load loss factors. For the next meeting, stray loss factors for transformers with
auminum tank wall shidding will be calculated and two transformer manufacturers (Alan Darwin &
Kevin Newman) agreed to provide measured 50 / 60 Hz load |oss data for further verification.

The WG agreed that the conversion factors should be inserted into C57.12.90 provided that it is
emphasized that 1) Tedting a 60 Hz is the preferred method, and 2) These are suggested
converson factor vaues to be agreed upon with the customer at the time of quotation.

Proposed text for the conversion factors will be prepared for the next meeting.

Severd WG members requested copies of the paper, which will be sent to the WG members &
guests once the paper is accepted for |EEE Transactions.

The meeting was adjourned a 12.15 PM.

10.85.6 TF on Frequency Response Test Standard/Guide — Chaired and reported on by
RamsisGirgis

Both a Tutorid and a planning meeting were held where different aspects of this subject were presented
and discussed.  After an excellent discussion, the group recognized the need for developing an FRA
Guide and voted in favour of forming the TF. Members of the TF were sdected to include
representatives from transformer manufacturers, Users, FRA specidists, EPRI, CIGRE, and a specidist
who is familiar with the use of FRA in rotating machines for a number of years. The sze of the TF is
now 12 and isintentionally kept small to ensure the focus of the TF members on the development of the
materid of the Guide. Rowland James kindly accepted the Chairman’'s request to assume the
Chairmanship of the TF.

10.8.6 Project Reports

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

Theworking group did not meset in Vancouver.
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There is agreement in principle on the resolution of the negetive balot on this document, which will be
appropriately confirmed in writing for the record.

The IEEE editorid ga&ff is reconsidering their decision to deny publication of this document in its present
form, based on the condition of certain longstanding figures. The copyrighted masters of these figures
held by IEEE, are to be reviewed to dlow the establishment of this document as a tand alone standard
to proceed.

At this point it is not expected that a re-ballot will be necessary, so with the cooperation of the IEEE
editorid dteff, it is expected that this standard will be complete before the Oklahoma mesting.

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

Four years after printing, |EEE received a letter pointing out severa mathematica errors in three tables
of the document. An investigation indicated that they were indeed errors that should be corrected.
However, the nature of the errorsis rather trivial, Snce they occur in the third and fourth decima places
in tables that are used as illudrations and are merely examples of typicd cdculations. |EEE was
requested to determine if this correction was editorid or technica. Noelle Humenick of IEEE indicated
that she would send me a copy of the find baloted draft for my review. If the dreft is different from the
printed copy, |EEE will issue an errata sheet for the correction as an editoria error. Otherwise, the
correction must be balloted as atechnica change.

If the draft and printed copies are same, Noelle indicated that she would confer with her manager to
determine if this correction could be ruled editorid due to the trivid nature and the fact that no red
change in content would occur. If this fails, the chairman will issue a corrigenda balot to correct the
errors.

10.8.6.3  Status of Reaffirmation Ballot of C57.21, 1990 (R1995) - Standard Requirements,
Terminology, and Test Code for Shunt Reactors Rated Over 500Kva — Peter
Balma, Chairman

Overview

Invitation to balot June 5, 2001

Original paper ballot due September 10, 2001

Bdlot cancelled August 30, 2001

Document conversion difficulties

Document edited severa times, ready to go again, December 2001
New paper balot distributed, due March 2001

Remindersto dl in early March

Balot closed March 25, 2002

YVVVVYVVYVYVYVYY

Bdlot Results
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78 in digible Balot Group
53 Affirmative votes
5 Negative votes

60 Votes = 76 % Returned

>
>
>
» 2 Abgention votes
>
>

53 Votes =91 % Affirmeative

Negetive Comments
1) Table 4A edtablishes the low frequency Overvoltage Test as a routine test for oil immersed shunt
reactors.
9.1.3.1 “consst of a one-hour low frequency test from Table 5A, column 5. This voltage shall be
applied across the winding with the neutral solidly grounded. Partial discharge measurements shal
be made during the one hour test.”

>
>
>
>
>

How to test delta connected reactor

PD tegting of units under 115 kV, usudly 15 kV class, unnecessary

Difficult to have test facilities for such tests

Suggest use |EC 289(2) Reactors Clause

Turn-to-turn testing allowed as dternative to dry-type, but not for oil immersed.

2)  Numerous editorid comments
3) Numerous editorid, adso, Technica

>

YV VY

YV VY

In the column of Table 5B, the s. surge of dry-type reactors is indicated as 460 kV, which
corresponds to 83% of the BIL (550kV). This vaue is too high because 83% ratio is only
gpplicable to oil immersed equipment. The corrected ratio for dry-type equipment is 70 —75%
of the BIL. The 460 kV value should be corrected.

10.5.2 should read ...be tested at 105% rated voltage

10.5.10 should read.... be time spaced to assure accurate..

Use of 100 and 105% relative to both voltage & frequency in 10.6.3.3, 10.6.3.4, and 10.6.5.6

10.3.5 vs. 10.3.5.5 contradictory on order of chopped, front of wave, and reduced full wave
tests

Footnote 15, third term of equation is incorrect

10.3.9.2.2 wave shape 500 vs. 1000 usec preferred by IEC

Standard is limited to 60 Hz should use power frequency

Clarity of 10.3.8.2, 2) Failure of gap to flashover.

Next Steps

» Clarity of what congtitutes editorid corrections?
» Resolution of negative balots?
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10.8.6.4  Tutorials— FRA and 50/60 Frequency Conversion factors— Ramsis Girgis

The FRA tutorid explained the details and examples of the Sweep Frequency method and a new
enhanced impulse method. The attendance was over 130.

The Tutorid on the “ 50 / 60 Hertz frequency Converson Fectors “ explained the details of the
devedlopment. One of the SC members who earlier was not supporting including such converson
factors in C57.12.90 expressed at the SC mesting that after getting a better understanding of this
development that he is changing his stand on the issue and is supporting it.

10.8.7 Old Business

Don Falon spoke of a letter received from the Switchgear Committee on TRV for transformer limited
faults and that they are looking for test datafrom OEM’s. He would dso like to establish aliason.

A volunteer is needed to attend the WG on web page development as a PCS representative of PCS.
See the PCS Chairman.

Time expired and the meeting was adjourned at 12:15 P.M.

10.8.8 New Business- No new business was brought up in the meeting

10.8.9 Next Meeting —

The next meeting is scheduled for October 23, 2002, in Oklahoma City.
Submitted by: Steve Antosz, Secretary

10.9 Power Transformers—E. G. Hager, Chair (Presented by Joe Watson,
Secretary)

The Power Transformers Subcommittee met a 9:30 am on Wednesday, April 17, 2002 with 39
members and 73 guests. The minutes from the previous meeting in Orlando were goproved.

10.9.1 Working Group and Task Force Reports

109.1.1  Working Group for revison of C57.12.10, Liquid Immersed Power Transformers-
Javier Arteaga Chairman:

Javier Arteaga reported that the Working Group met at 9:30 am on Monday, April 15, 2002. There
were 28 people in atendance, 10 members and 18 guests with 2 guests requesting membership. This
will bring the totd membership to 25 people.

Minutes from the meeting held in Orlando were distributed, reviewed and approved.
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Tom Provost provided a status update on the PAR. Just prior to the Vancouver meetings, a conference
cal was held to resolve the PAR approva problems associated with C57.12.10 and C57.12.36 (Liquid
Immersed Didtribution Substation Transformers).

The result of this conference cdl was to remove the lower end rating limits from the scope of
C57.12.10. Instead, the definitions found in C57.12.80, for Power and Digtribution Transformers, will
be used as the framework for both C57.12.10 and C57.12.36.

These definitions are as follows:

Distribution Transformer. A trandformer for trandferring eectrica energy from a primary distribution
circuit to a secondary distribution circuit or consumer’s service circuit.

Power Transformer. A transformer which trandfers ectric energy in any part of the circuit between
the generator and the distribution primary circuits.

This change in scope will creste a ratings overlap between the two standards, ths the user will need to
select the applicable standard based on their application.

The PAR’s for both C57.12.10 and C57.12.36 will be revised during these meetings. A preliminary
copy of each PAR will be forwarded to NESCOM for review prior to their June mesting.

Regarding technical work:

Draft information has been submitted by John Rossetti for “Ratings,” Jm Harlow for “LTC's” and Bob
Hartgrove for “Congtruction.”

This information will be the bads of a draft document that will be ditributed by the end of May.
Included in this draft will be an outline for the Table of Contents, dong with a section on gauges
previoudy provided by Phil McClure.

The various Tables for “Ratings,” as they exigt in the current version of C57.12.10, will be removed and
areference will be made to the Tablesin C84 and C57.12.10.

Comments and suggestions from the last revision to this Standard will be reviewed and addressed.

The work being started on control cabinet standardization may be agppropriate to eventualy indudein
this standard.

The find technica item addressed was a brief discusson as to whether or not 25 Hz. Applications
should be included. Since this would be a very small subset, it was decided to only included 50 and 60
Hz.

Next Actions
1. Revise and Resubmit PAR
2. Deveop adraft document
3. Didribute draft to al members and guests. This will aso be submitted to the gppropriate WG
chairsin IEC, C37 and C62. Tom Prevost will help establish these contacts.
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4. Recruit volunteers to provide input on specific sections of the document
With no additiona business, the meeting adjourned.

109.1.2 Working Group on LTC Performance- William Henning, Chairman

Craig Colopy reported that the Working Group on Load Tap Changer Performance met on Monday,
April 15" a 1:45 pm with 16 members and 24 guests attending, of which 7 requested membership.
Minutes from the October 15, 2001, meeting in Orlando were gpproved with the exception of clarifying
that the IEC 547 Application Guide isredly IEC 542.

Progress with regard to WG26 of TC14 was presented. Findl draft of IEC 60214-1, Tap Changers—
Pat 1. “Performance Requirements and Tests’ has been gpproved by the TC14 Main Committee.

Reactor on-load tap-changers and de-energized tap-changers have been included in this document.
Copy of draft has been sent to members for reference. In an attempt to address life issues brought up
by Phil Hopkinson with regard to the contacts of de-energized tap-changers, contact temperature-rise
limits were lowered from 20°C to 15°C at 120% load (15°C to 11°C at 100% load). Routine tests of
the de-energized tap changer were limited to a mechanica operationd test and pressure/vacuum tests.

A Committee draft of IEC 60214-2: Tep Changers— Part 2: “Application Guide’” has been submitted to
TC14 Main Committee for comments. WG26 of TC14 will review comments in London, the second
week of September. The comments will be reviewed further at the TC14 meeting in Rome, at the end
of September. The US delegates to TC14, Craig Colopy and Tom Traub have aso sent copy of this
draft to the members of our Working Group on LTC Performance for review and with the purpose of
obtaining comments for submittal.

This application guide will succeed the old IEC542 guide. This guide dso includes reactor on-load tap-
changers and de-energized tap-changers. This guide aso attempts to address the contact-life of de-
energized tap-changers. A reference is made to preferred contact materials and there is a
recommendation that the tap-changer is operated periodically to clean the contacts.

An dectronic bdlot for the re-affirmation of IEEE C57.131, “ Standard Requirements for Load Tap
Changers’ was conducted with three negative comments received. These negative comments will need
to be addressed by the chairman and re-circulated through the Working Group before the Standard can
be re-affirmed. These comments and the IEC TC14 Standard 60214-1 (Part 1) will be used for
reference when C57.131 isto berevised. A PAR will be generated in the near future to start this work.

It was agreed by the members to delay work on an Application Guide until WG26 of TC14 has
completed the work on their Guide. As was dated before, though, members will be solicited for
comments during the generation and approva process for this |IEC Application Guide.

This Application Guide has aso made an attempt to address on-load tap-changer contact life, an issue
brought up by Bill Henning and Jm Harlow at the meeting in Orlando. The Guide reinforces that the
requirements for 500,000 operations in IEC 60214-1 is drictly mechanica. The number of operations
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at rated load current is dependent on a number of variables and on maintenance and changing of worn
contacts.

The meeting was adjourned at 2:45 pm.

10.9.1.3 Working Group on C57.143, Guide for the Application of On-Line Monitoring
Equipment to Liquid Immersed Transformers — Donald Chu and Andre Lux Co-
Chairmen

Donad Chu reported that the group did not meet during the Vancouver meeting. A Draft will be issued
for a survey in the next 2 months. The PAR was approved in December, 2001, valid through
December, 2005.

109.14 West Coast Working Group, C57.93 “Ingtallation of Liquid-Filled Transformers,”
MikeLau, Chairman

The Working Group was called to order at 9:35 am on Tuesday, April 16, 2002. There were 57
attendees, 18 members, 11 requesting membership and 28 guests. The agenda for the meeting was
reviewed, followed by approva of the minutes from the October 16, 2001 meeting in Orlando, Florida
The agenda, minutes, a new draft of the guide, and copies of the overheads presented were distributed.

1. A new PAR has been prepared and submitted. Approvd is expected in June.

2. A summary of work efforts and discussions since the last meeting were presented. The presentation
included additiond input, comments, rewrites and discusson. Sdient points discussed were as
follows

a. Energization under cold conditions

I. Discussions consdered the effects of cold on the dieectric capability of the
insulation system; loss of cooling due to the dlidification of ail (» -30°C);
determination of actua oil temperatures, and some practices used by the utilities.
Furthermore, it was suggested that no load energization might help but temperature,
not time, would determine how long this might be necessary. Unfortunately, this does
not address the didlectric issue.

. An excdlent suggestion was made to use the guide to present the concerns and
consderations for energization in extreme cold conditions, and that the user and
manufacturer could then make the best decisons for a specific Stuation.

b. Hot ar drying of insulation

I. The discussion on this method of drying was focused on methods to dry a
transformer that cannot withstand vacuum. Suggestions included transport to a
factory, untanking, and oven drying; afield constructed hot oil soray system; a hot gas
system using nitrogen; and drying the windings through short-circuit currents. There
was agreement that mogt field dternatives were time consuming and expensive, and
that it might not be possble to lower moisture content to vaues typicdly accepted
today.

c. Redirculdion
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I. Concern for total dissolved gas content after recirculation was discussed.
However, it was recognized that the type of oil oreservation system utilized makes it
difficult to establish asingle guideline. In addition, requirements vary by manufacturer.

. It was suggested that thetitle of this clause be changed to “ Reprocessing.”

d. Internd ingpection airflow

I. Caution was urged to not duplicate or supercede OSHA or other government
regulaions for safety.

. Many users indicated that the rules for enclosed/confined space were being
followed.

. It was suggested an airflow of 20 cfm was required with an additiona 5 cfm for
each worker in the transformer.

3. Additiona volunteers were requested to re-write severa sections of the Guide. New volunteers
were asfollows:

a Claue3.9& 4.13, Maintenance: M. Lau

b. Clause4.1& 4.2, Generd & Shipping: E. Schweiger

c. Bill Darovny, Dong Kim and Alan Peterson dso indicated that they would participate in re-
writing other parts of the Guide.

4. Under old business, as had been previoudy noted, it was suggested that a new section on dew point
testing would be a valuable addition to this Guide.

5. Under new business, Paulette Payne, liason between IEEE and Doble for this Working Group,
provided an update on Dobl€e s progress on an oil processing guide. Draft 2 isto beissued in June.
An area of concern they are working to resolve is the question as to how long to soak a transformer
after processing and prior to energization. Doble would like the input from IEEE in thisarea

A second item under new business was to consder increasing the content of the maintenance section
relaive to tap changers, for instance, whether filters for tap changers should be discussed.

The meeting adjourned at 10:35 am.

109.15 West Coast Working Group, MikeLau — Chairman

Mike Lau reported that the Working Group met Monday, April 15", 2002 at 11:00 am with 4
members and 16 guedts attending.

The Chairman announced that due to lack of an active assgnment, and unless there is gppropriate work
identified, the Working Group will be dissolved.

Surprisngly, a number of items were brought forward by the atendees. Items include seismic
congderations for transformers, harmonic generation in wind turbine gpplications, security and specid
consderations when shipping to the west coast. After much discusson by the attendees and
consultation with Jn Sim afterwards, it was agreed that a Users Guide on seismic consderations for
trandformers would be a worthwhile project for the West Coast WG. The following persons have
indicated interest in participation: Ewald Schweiger, Stan Lindgren, Joe Watson, Craig Swinderman,
Jm Neilson, Marcos Ferreira, Dong Kim, Bill Darovny and Marion Jaroszowski.
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The meeting adjourned at 12:15 pm.

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

The Working Group met at 8:00 AM on Tuesday, April 16th, with 66 in atendance. There were 29
members and 33 guests -- 14 requested membership.

After introductions a brief discussion of the latest draft’ s satus was hald.  Authors of numerous sections
were recognized by the Chairman for their contributions. Volunteers were solicited for the remaining
sections.

We then opened the floor to input for the articles that have aready been submitted.

0 Mr. Don Rose, Oncor offered a number of general comments and offered to send his inpu,
eectronicdly, to be included in the next draft.

o Mr Don Patts, PPL, raised a concern about section 5.2 and the reference to possible hot
spots in OFAF trandformers. A genera discussion ensued and it was agreed to dter this
wording, or move it to another section.

0 A question was raised abou the IEEE disclamer ...whether there were different ones for
“Guides’ versus “Standards’. The Vice Chair agreed to check it out and make changes if
necessary.

The meeting was adjourned at 9:10 AM.

10.9.1.7 Task Force on a Guide for Standard Control Cabinet Designs. Joe Watson -
Chairman

Joe Watson reported that the Task Force met at 1:45 pm Tuesday, April 16, 2002 with 29 in
attendance, comprised of 14 members, 5 guests requesting membership and 10 guests.

A st of control cabinet drawings from ABB, Pauwels, Kuhlman, Waukesha Electric and VA Tech Elin
had been distributed by e mail and additiona copies were available a the meeting. The drawings were
briefly discussed, but it was clear that the group needs to gain a consensus on common user
requirements such as a functiond schematic and basic cabinet requirements before proceeding further.

After lengthy discussons on the direction of the Guide, it was decided that a Survey should be taken
before the next meeting to query users whether they have specific requirements on the following points:
Wiretype
Wiresze
o CT's
o Contrals
o Power
Termina blocks (diding links, etc.)
Crimp terminds (ring, spade, €tc.)
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Termind block orientation and layout
Conduit entrances to cabinet

Swing pands

The group dso discussed the probable need for different designs for transformers with and without
LTC sand variations based on the number of cooling groups.

Greg Anderson offered to prepare and issue the Survey with the Chairman. The survey should be
issued by Jduly 15" and the results will be distributed via e mail to the group members before the next
mesting where they will be discussed.

The group discussed the possibility of including this work in C57.12.10. The topic would fit within the
scope of C57.12.10, but work can continue with this TF while the question is addressed.

The meeting adjourned a 2:50 pm.

10.9.1.8 Task Force on C57.17, Arc Furnace Transformers. Javier Arteaga — Acting
Chairman

Javier Arteaga reported that the Task Force met for the first time on April 15, 2002 at 3:15 pm. In
attendance were 19 persons and 11 requesting membership.

C57.17 was last revised in 1965, then reaffirmed in 1971. Subsequently, the Standard was withdrawn
by ANSI/IEEE.

IEC has a gandard for furnace transformers in effect. Frank D’ Amico will give the chair the sandard
number, then the chair will request Tom Prevost copies of this sandard for distribution among the TF
members.

A generd review of the exigting 10 sections of the standard was made during the meeting in order to
obtain general comments and have an overview of the changes needed, in order to include actua
practices and harmonize with 1EC.

The scope of the Standard was reviewed and found to be out of date. A new scope and content index
will be prepared by the chair for discusson with TF members. Once the scope is defined, the proper
PAR will be submitted for gpprova.

Some of the generd itemsto include in anew Standard are;
Oil immersed only
Furnace transformers for DC and AC at 50 Hz and 60 Hz
Rating up to 69 KV on the hV, a minimum of 2 MVA capacity with 65°C average winding rise,
power transformer insulating levels (BIL) and cooling with oil pumps and water coolers
No de-energized tap changer would be contemplated in the Standard
Requirements for reactors, either ingtaled ingde the transformer tank or remotely, and requirements
for transformers without reactors
LV ddta connection closed ether ingde the tank or externaly
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Regquirements for delta x wye reconnection on the HV
Test requirements per ANSI C57.12.00, with further discussons on requirements for the
temperature rise test.

The possibility to add guiddines for dissolved gasin oil levelsin these types of units was discussed snce
it has been observed that the gas concentrations are different than in power transformers.

The meeting adjourned at 4:30 pm.

(Robert Veitch suggested in the SC meeting after the WG report that the WG should solicit members
from companies that design and manufacture furnace transformers.)

10.9.1.9 |EEE Substation Committee Working Group for |EEE 693, the Substation Seismic
Guide: Everett Hager - Liason

Everett Hager aso reported that the WG for IEEE 693, the Substation Seismic Guide will meet in
Montredl next month. The Guideis being revised.

10.9.2 Old Business

Everett Hager reported that the Phase Shifting Transformer Standard has been findized and will be
issued in the near future.

He dso reported that the minutes from the SC will not be mailed to members, but will be posted on the
Transformers Committee website. All minutes will eventudly be posted in this manner.

He aso requested updated rosters from each WG and TF chairperson, to be sent to him and to Joe
Watson viae-mall.

The meeting adjourned at 10:20 am.
Submitted by: Joe Watson, Secretary

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

10.10.1 Introduction/Attendance

The Underground Transformers and Network Protectors Subcommittee met on Wednesday, April 17,
2002, in Sdon 1 of the Westin Bayshore Hotd & Marina at 1:30 PM  with eight members and Sx
guests present.

10.10.2 Approval of Minutes

The minutes of the October 17, 2001 meeting in Orlando, Forida were approved as submitted.
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10.10.3 Membership

Two guests, Paul Orehek and Mark Faulkner, attending the meeting requested membership.
Membership now stands at 20 members.

10.10.4 Chairman’s Remarks

10.10.4.1 Administrative Subcommittee Notes Reported to SC

Attendance at meeting is 271 registered and 81 companions.
Therewill be know joint meeting with the PES Power Group in 2004 in Denver.

|EEE “C57 Phonebook”, expect decision by end of June. Probably will be issued in CD format.
Undergtanding from IEEE that remova of MOU for co-secretariat does not effect the MOU for

co-copywrite. NEMA says the opposite. Will see what happens a¢ ASC C57 Main Committee

10.10.5

Mesting.

Working Group Reports

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

No report, did not meet.

10.105.2 Liquid Filled Secondary Network Transformers (C57.12.40) B. Klaponski/L.

N

Plaster — Co-Chairman

Met on Monday, April15, 2002 at 11:00 AM with 11 members and three guests present.
Minutes of the October 15, 2001 meeting in Orlando, Florida were approved as submitted.
Discussed revised pages 12 thru 16. A PAR was approved to have this standard reprinted by
IEEE with editorid corrections from standard printed by NEMA. NEMA had printed this
gandard with dud unit system. To change this standard to entirdly metric would ddlay reprinting.
Chairman will check if IEEE will reprint with dud unit sysem.

Next revison of this standard will begin as soon as it is reprinted by IEEE with editoria
corrections.

Meeting adjourned at 12:15 PM.

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

A owbdhpE

Met on Monday, April 15, 2002 at 3:15 PM with six members and two guests present.

Minutes of the October 15, 2001 meeting in Orlando, Florida were approved as written.

PAR has been approved for next revison to standard.

The new composite frame breaker was discussed. It was decided to call this‘Type 2 and the
origina/traditional breaker ‘Type 1'.
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Richards and Eaton Cutler-Hammer to review BIL test levels and report back at next mesting.
Digtributed comments from Joe Cultera but did not have time to discuss.

Request two sessions for next meeting in Oklahoma City.

Meeting adjourned at 4:45 PM.

o N O

10.1054 Ventilated Dry-Type Network Transformers (C57.1257) A.L. Robinson —
Chairman

No report, did not meet.

10.10.6 New Business

1. Discusson on remova of metric units from standards. Subcommittee is in favor of dud unit
sysem.

2. Discusson on withdrawl of MOU for co-copywrite with NEMA. Will wait to see what comes
out of ASC C57 Main Committee mesting.

The Subcommittee adjourned at 2:45 PM.

Submitted by Carl Niemann, Chair

10.11 Audible Sound and Vibration SC — Jeewan Puri, Chair (Presented by
Jim Nielsen)

10.11.1 Introduction and Chairman’s Remarks

The Audible Sound & Vibration S.C. met at 8:00 am. with 16 members and 9 guests present.
The minutes of our October meeting in Orlando, FHorida were approved as submitted.

During the Chairman’s remarks, Jeewan Puri reported that he had proposed extending NEMA tables
TR1 & ST20 on standard sound leves on liquid filled and dry type transformer for including additiona
kVA raings. Therewas further progress on thisissue.

Jeawan will draft a formd letter to NEMA on this issue with the help of the SC and request further
action.

10.11.2 Report — WG for Writing Sound Level M easurement Procedures

Jm Nidsen; the Chairman of the WG for writing * Sound Level Measurement Procedures’ reported that
thisWG met on Tuesday at 3:15 p.m. with 13 members and 10 quests present.

The WG resolved dl the technical and editorid comments on the second draft of section 13 describing
the sound level measurement procedure using sound intensity and sound pressure methods.
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Draft 3 of this document will now be circulated in the sub committee before it is submitted for incluson
in C57-12-90 and C57-12-91 test codes for liquid filled and dry type transformers.

10.11.3 New Business

The SC agreed to start working on the sound level measurement guide using |EC 60076-10-1 as the
reference document.

The WG will aso evauate combining “Transformer Sting Guide’ with “The Sound Level Measurement
Guide.”

Mr. Bill Chiu of Southern Cdifornia Edison proposed that using sound level measurements as a
diagnostic tool should be consdered. This could be an indicator of winding looseness.

Mr. Jesse Patton of Tch. Services Inc. agreed to prepare a brief tutoria on this subject for our next
meeting. The effects of harmonics on sound levelswill dso be explored.

Jm Nielsen accepted to be the Secretary of this SC. The meeting adjourned a 9:00 am.
Submitted by Jeewan Puri April 16, 2002

10.12 Bushings SC — Fred Elliott, Chair

10.12.1  Introduction and Membership

Chairman, Fred Elliott opened the meeting a 3:00 PM and welcomed the members and guests.
Fourteen members and 28 guests attended the meeting. One request for membership was received.

10.12.2 Chairman’s Remarks

The chair reviewed the highlights from the Administrative Subcommittee meeting hdd on April 14"
2002. These highlight are asfollows:

Hotel in Oklahoma City is aready accepting requests for reservation for the next meeting

Adm. Subcommittee voted not to meet at the same time as the PES meeting as the major concern
was that a combined meeting could digtract from the standards making efforts

C57 Standards may be published in a CDROM format in afew months.

Other items covered in the Adminigtrative Subcommittee meeting will be detailed in the Transformers
Committee meeting minutes.

10.12.3  Approval of Minutes of October 17", 2001 M eeting

The minutes were gpproved as written.
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10.12.4 Working Group / Task Force Reports

10.12.41 WG on General Requirements and Test Procedure For Power Apparatus

Bushings (C57.19.00)

Keith Ellis reported that his WG met on April 16, 2002 at 11:00 AM with 16 members and 20 guests
present. Three requests for membership were received. He reported the following:

1

2.

Approvd of Last Mesting Minutes
The minutes were gpproved as written.

Discussion on Draft 6
The find 8 items of discussions from Draft 6 were reviewed and agreement on each item was
reached. With the completion of discussion on these items, the find documert will be prepared and
sent to the IEEE Standards Association for balot as soon as possible. It was agreed that the WG
will meet for two sessons a the next meeting in Oklahoma City to address the comments from the
SA bdlot.

New Business
No new business was discussed

Adjournment
The meeting was adjourned at 2:15 PM after two sessions.

10.12.4.2 Task Force on Draw-L ead Bushings

Russ Nordman reported that his Task Force did not meet this time. He indicated that much of the
remaining work could be done thru Emails. He expected to complete the recommendations before the
next meeting in Oklahoma City.

10.12.4.3 Report from Technical Advisor toIEC 36 A

Russ Nordman reported that SC36A bushing meeting was held in conjunction with |EC general meseting
in FHorence, Italy on October. 19-20, 2001. The following were discussed in this meeting.

1.

Draft for the IEC 62199 Standard, Bushings for DC application, was circulated. The draft minimizes
duplication of clauses with IEC 60137, which is the main standard. The proposed 1-hour power
frequency test was deleted. Routine switching impulse tests to be done by agreement only. Thermd
Stability test was del eted.

Draft for the IEC 60137 Standard, Insulated Bushings for Alternating V oltages above 1000 kV, was
circulated. Routine lightning impulse test for 850 BIL rating was proposed. Switching impulse type
test for ratings below 300 kV was deleted. Voltage ratings for 525 kV and 765 kV were changed to
550 kV and 800 kV respectively.

IEC 61639 Standard, Direct connection power transformer to GIS switchgear, 72.5 kV and above,
isup for review. No technical changes have been proposed. Editorid review &fter the revision of IEC
60157 Standard, Gas Insulated Switchgear.

CENELEC and TC36A are working on a new document for Capacitance Graded Outdoor
Bushings. This stlandard will cover dimensona requirements and will require compromise between
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the Utilities and the Manufacturers.

10.12.5 Old Business

10.125.1 Reaffirmation/Revison of C57.19.100

Fred Elliot reported that the negatives were addressed. The document is being put forward for approval
and publishing.

10.12.5.2 C2 Measurement Study Group

Mark Rivers presented some data on PF variations on bushings of four different types. The C2 power
factor varied from 0.1 % to 19 %. These field measurements show a very wide variation in test values,
indicating the effect of different factors and types of bushings. It was recommended to take no further
action on this issue as the revison of C57.19.00 is nearing completion and any changes to the C2
requirement will delay the approval process.

10.12.5.3 DC Bushing Standard

The DC bushing standard C57.19.03 is expiring & the end of this year. Because of lack of time and
absence of exigting DC projects, this standard may have to be reaffirmed.

10.12.6 New Business

10.12.6.1 TAG for IEC 36A Committee

John Gauthier from NEMA reported the following:

1. IEC and CENELEC (European Committee for Electrotechnical Standardization) standards can
be adopted by each other

2. Thereisaproposd to restart the USA TAG for the IEC 36A committee. Minimum three people are
required for this group. It has a membership fee of $250 per year. The group could meet during the
|EEE transformer committee meetings or some other time. He asked for volunteers. For membership,
please contact John &t the following:

John A. Gauthier  Emall: GAUTHIER@FIDNET.COM TEL: 417 926 4603

10.12.7 Future Meseting Topics

The following were discussed:

1. Standards for “Bulk Type Bushings’
A couple of guests expressed interest for a sandard on bulk bushings. In order to determine
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the feagbility of forming such a TF, interested members and guests are requested to contact
Bushing Subcommittee Chair, Fred Elliott.
2. Trandormer/GIS Bushings
Russ Nordman agreed to present some information a the next meeting and discuss the need for such
bushings

10.12.8  Adjournment

The meeting was adjourned at 3:48 PM
Minutes Submitted By, Pritpa Singh, Secretary Bushing Subcommittee
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11.1 EPRI —B. Ward

Memorandum =2l

April, 2002

TO: Mr. Donald J. Fdlon
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 following report isfor incluson in your minutes for the April 2002 meeting in Vancouver:

1. Moigure Dynamics:

EPRI has sponsored extensive research targeted at understanding the dynamic behavior and effects of
moisture in transformer insulaion sysems. The 2001 research results are published in a report titled
Transformer Condition Assessment and Diagnostic Methods Phase 4. Green-Yelow-Red
Diagnostic Method (1001940). Highlights of the 2001 study are: An investigation into the solubility of
water in different oils—new, refined and aged oils, further investigation into factors affecting moisture
dynamics in transformer insulation; the development of a new classfication procedure for the ranking of
critica power trandformers by the leved of moisture for further continuous monitoring; development of a
gtand-aone software gpplication “ Transformer Moisture Monitor” (TMM), presently being beta tested,
for moisture assessment in a paper-oil trandformer insulation system, and a feasibility study to determine
whether moisture has an effect on frequency response analyss (FRA) sgnatures. For additiona
information on this ongoing project, the following reports are avalable 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 (1000724), and Transformer
Moisture Assessment Method—Phase3: Testing of Nitrogen Blanketed Transformer Insulation
and Devel opment of Software Application.

2. Power Trandformer Loading Software PTLOAD
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EPRI's Power Transformer Loading program (PTLOAD 5.1) caculates transformer oil and winding
temperatures, thermd ratings, insulation loss-of-life, and the likelihood of gas bubble formation. The
cdculation 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 Oil-Immersed Power Transformers.” Verson 6.0, which will include a three-
winding (dua secondary) transformer modd and other features, is currently in betatest.

3. Transformer On-Line Diagnogtics and Loading Software

The objectives of this project are the development and ingtdlation of software to determine the real-time
overload capability of a power transformer without exceeding specified temperatures or significant 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 will use actud load and temperature
data from the SCADA sysem and use the PTLOAD cdculation engine to check the thermd
performance of the software in red time.

4. On-Line Transformer Condition Assessment

This project is a continuation of earlier EPRI efforts to develop an on-line low cost gas andyzer that
were abandoned because of basdine drift of the sensors. A “key gas’ andyzer uses meta-insulated-
semiconductor (MIS) sensors to monitor individual ppm for hydrogen, acetylene, ethylene and carbon
monoxide. An EPRI/Micromonitors/Sandia 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 Nationd Labs will first concentrate on producing a complete modd for a hydrogen only sensor
with lab verification. The feasbility of an acetylene sensor will aso be sudied.

Experimentd work is on going to identify the dynamic behavior of gases and other byproducts
associated with loading and internal problems.  Current work is focused on the development of on-line
monitoring techniques to detect the insulation fault products during overload conditions. Specificdly this
project will demongrate the gpplication of fiber optic, infrared or eectrochemica sensors for ortline
monitoring of specific paper decomposition products.

5. On-Line Frequency Response Analyds (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. Additiond field tests
were performed in August, 2001. A report titted On-line Frequency Response Analysis System:

Development of Specifications (1001942) is now available. Results of the research asked more
guestions than were answered; consequently, a different direction has been taken for 2002. The current
work will atempt to develop the new off-line technique, patented by NEETRAC, into an on-line
system. The advantage of the new techniqueis that it does not require comparison with previous tests to
make an analyss of the winding condition.

6. Transformer Expert Sysem - XVisor
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The objective of this project isto capture the knowledge of transformer experts and make it usablein 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 avallable. A case sudy is currently being carried out at four utilities in which the objective isto
andyze and diagnose the condition of 200 transformers. Transformers with known condition will be
included. The objective of the sudy isto prove the validity of the diagnogtic engine.

7. Guiddinesfor Life Extenson of Subgations

These guiddines, now published in Find Report TR-105070 dated April 1995, include a large section
on trandformer ingpection, condition assessment, testing, and maintenance practices. An extensve
update and extenson, Guidelines for the Life Extension of Substations (CD-ROM Version), EPRI
1000032 is now available. Work continues to update the guiddines as new information is gathered.

8. Low Mantenance LTC

A workshop was held November 1996 in Tampa, FL. to provide a forum for discusson of LTC
problems / maintenance / and ways to improve rdiability 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 characterigtic
sgnatures for norma and abnorma operation, and novel methods for ortline monitoring. Two reports
were published in December 2001. They are: Transformer Load Tap Changer Management:
Diagnostics, Contact Coking, and On-line Oil Filtration (1006654) and Development of Load
Tap Changer Monitoring Technique: Mechanism of Coking (1001946)

9. Continuous Main Tank On-Line Oil Filtration

The objective of this project is to develop or adopt technologies for a passive on-linefilter for mounting
on transformers to continuoudy remove moisture, oxygen, and oil degradation products to keep ail in
pristine condition and thus retard the aging of the cellulose insulation. Laboratory experimental work has
been completed. Full-scale smulation tests are in process, and a field demongtration is underway. A
patent for a specid purpose filter desgned for the remova of moisture, oxygen, and certain other
chemicals has been issued. Field trids are under way. A report was published in December, 2001 titled:
Transformer Life Extenson by On-Line Continuous Oil Treatment and Monitoring: Field Test
Report (1001959)

10. Trandformer End of Life Assessment

The objective of this project is to develop methods for assessing the condition of high voltage power
transformers nearing end of Ife. The methods will be based on results obtained from testing aged
trandformers in-sStu in the power system and will provide the basis for informed replace/continue to use
decisons to power utilities. The project will identify and/or develop non-destructive techniques suitable
for peforming the condition assessment, in-Stu, under typicd fidd conditions. Tegting will be
performed on old power transformers that are being replaced. Correlations will be developed between
results from on and off-line ron-destructive testing (conventional and more nove tests) and destructive
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assessment, including addressing issues of extrgpolation of results to large power transformers. We are
currently looking for transformers that are due to be retired and scrapped.

11. Detection, Location and Characterization of Gassng Sources in Power Transformers

The detection of acoustic emissions from pd events is a well-known technique and instrumentation is
available. However, acoustic 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. Anadyss of
these Sgnals from a population of gassing transformers could result in anew diagnostic technique for the
detection, location and characterization of the gassng stes. In this project, approximatdy 75 gassng
and nontgassing transformers will be tested usng acoudtic techniques. The objective is to build a
database to relate acoudtic emisson signa patterns to severity and type of fault and to develop software
to detect fault conditions using acoustic techniques.

12. Detection, L ocation and Characterization of Partid Dischargein Transformers

A two year project to develop instrumentation cgpable of classifying pd in subgtationsis underway. The
firdt 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 likey
development of the pd activity. Two 240 MV A transformers, soon to be removed from service due to
pd activity, will be used as test beds for the pd andysis work. Both of these units will subsequently be
torn down, dlowing for confirmation of source and cause of pd activity. This project covers
development of hardware, andyss agorithms and fied-tested prototypes. These will be produced
through contracts with HV monitoring equipment manufacturers, universities with experience of pd and
sggnd analysis, and collaboration with experts in the area of gpplication. In addition, four companies with
commercidly available pd test equipment will be taking part in the experiments.

13. Deveopment of a Fiber-Optic Acoustic PD Sensor

A fiber-optic, acoudtic sensor and instrumentation 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. The next task will be to verify the system in an operating transformer. This will take place
next nonth on one of the transformers described in the previous project. A report titled Devel opment
of a Prototype Fiber-Optic Acoustic PD Sensor For Inside Transformer Installation (1001943)
was published in December 2001.

14. High Voltage Instrument Transformers & Bushings

A project has been completed to monitor alarge number of HVCTs and bushings in laboratories and in
sarvice, including on-line tan ddlta, partia discharge (pd) and other available monitoring methods. Units
were tested to failure to evaluate falure modes, sengtivity of monitoring and to develop "end-of-life'
criteria for interpretation of fieddld monitoring data A Symposum: HVCTs & Bushings — Failure
Prediction & Prevention, was held September 22-24, 1999 in Portland, Oregon. Proceedings, TR-
113649, are published.
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Three of the different failure detection methods were tried at three different utility Stes. These are: an
acoudtic pd system for measurements in the field and an on-line tan ddta system being evauated under
field conditions but with accelerated aging and an dectrica 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, available commercidly, will be compared with traditiona measurements on good and suspect
bushings to determine the relative merits of both tests.

EPRI Power Transformers and HVCTS Working Group

All of the preceding projects are discussed at Working Group mesetings held twice each year. The next
meeting will be held immediately following the Trandformers committee mesting in Oklahoma City in
October.

11.2 SCC4-P. A. Payne

April 12, 2002

Liaison Report to |IEEE PES Transformers Committee
Standards Coor dinating Committee on Electrical Insulation — SCC 04
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:

|EEE 1-1986 (R2000) Recommended Temperature Limits in the Rating of Electrical
Equipment and for the Evaluation of Electrical Insulation: Revison was published April
30, 2001.

|IEEE 98-1984 (R1993) Preparation of Test Procedures for the Thermal Evaluation of
Solid Electrical Insulating Materials: The Letter Ballot closed December 14, 2001. The
Draft was submitted to REVCOM February 13, 2002 for approval.
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Reports of Liaison Representatives (cont’ d)

|IEEE 99-1980 (R1992) Preparation of Test Procedures for the Thermal Evaluation of
Insulation Systems for Electrical Equipment: This sandard will be reviewed to determine
if IEC 62114, Electrica Insulation Systems - Thermal Evauation (published October 2001) can
be adopted, the standard will be withdrawn otherwise, IEEE 99 will be revised for consstency
with IEEE 1.

|[EEE 943-1986 (R1992) Guide for Aging Mechanisms and Diagnostic Procedures in
Evaluating Electrical Insulation Systems has been withdrawn and IEC 60610 Principal
Aspects of Functional Evaluation of Electrical Insulation Systems: Ageing Mechanisms
and Diagnostic Procedures adopted.

Respectfully submitted, Paulette A. Payne

11.3 TC14TAG - P. J. Hopkinson

MINUTES - TC14 Technicd Advisory Group

Place of Meeting:  Westin Bayshore Resort & Hotel, Vancouver, BC, Canada
Date & Time: Monday, 15 April 2002

INTRODUCTIONS

Members Present
C. Colopy Cooper Power Systems
D. Foster Olsun Electric Corp
J. Gauthier Consultant
R. Girgis ABB Power T & D
P. Hopkinson Square D Compary
C. Johnson ABB Inc
S. Kennedy Niagara Transformer
R. Marek Dupont Advanced Fibers Systems
P. Payne PEPCO
J. Puri Consultant
H.JnSm Waukesha Electric
L. Wagenaar American Electric Power
Others Present
D. Allan Chairman, IEC TC14
D. Brender Copper Development Association
N. Bush CDA
T. deCourcdle |EEE Standards
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Reports of Liaison Representatives (cont’ d)

L. Dix Qudlity Switch

D. Fdlon PSE& G

J Fyvie VA Tech Trandformers, UK
R. Girgis ABB Power T & D

J Kdly S.D. Myers

A.Kline Consultant

N. McQuin McQuin Electrical Power Consulting
R. Nordman Lisbon Engineering

G. Pregant Delta Group XFD

R. Smpson, J Quin-T Corp

H. Zarmandily Schneider Electric Co

Approval of Previous Minutes - The minutes of the meeting held on 16 October 2001, were
approved as submitted.

Approval of agenda - The agenda was approved as issued.

M ember ship - Members reviewed the TAG roster and made such corrections and changes as needed.
Note was made of the need to pay dues promptly. The USNC has sent hillings for this year's
membership.

Old Business

The Technical Advisor reported that there were a number of TC14 document circulated to national
committees for comment and/or vote in preparation for the committeg' s plenary meeting in September.
He reported that he had reviewed a number of the status and conducted a brief document by document
review:

A. Revision of |EC 60076-5 (Ability to withstand short-circuit)

It was noted that a document issued by TC14 contains an annex that requires testing and not
cdculations. It was noted that Jm Fyvie heads a CIGRE WG tha has developed a document for
consderation. The community is awaiting the issuance of that document for consderation.

Members engaged in a brief discusson on current work under development in CIGRE and experiences
in ng short-circuit failure rate of transformers.

Members engaged in an extended technica discusson on using the cdculation methodology for
determine the withstand short- circuit tegt, noting thet the failure rate of devicesin the field was 1 in 8000
manhours per year but under the test conditions, the failure rate was 50%.

B. Revision of |EC 60076-3 (Insulation levels and dielectric tests)
Document approved and published.
C. 14/413/FDI S 60076-4 Lightning Impulse
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Reports of Liaison Representatives (cont’ d)

The US has voted favorably for this FDIS. It contains the basic dements the US feds should be
included in such a standard.

This document covers both industrial and HV DC applications and appears acceptable.
D. Revision of |EC 60378-3 (Converter Transformersfor HVDC

The work on the document is complete.

E. 14/409/NP — | EC 60378-3 Guidefor application

After review, the Technica Advisor proposed to vote affirmative. 1t was noted the document covers
both industrid and HVDC applications

F. Revision of IEC 60214 (Tap Changers)

Action on this document is complete. Craig Colopy and Tom Traub have been effective in working
with thisWG to include US concerns and related US standard issues addressed in the document.

The TA expressed disappointment that the test for thermd gtability is missing from the document. This
requirement is being pursued in US documents and would likely result in the pursuit to include the
requirement in a future revision of IEC document 60214.

It was noted aso that 14/415/MCR had been issued for an application guide. It is expected that a CDV
will be circulated by January 2003.

G. Revision of |EC 60551 (Audible Sound)

It was reported that 60551 is now IEC 60076-10. A CD document (14/400/CD), titled User guide for
sound level determination (IEC 60076-10-1) has been issued. It was noted that the US expert to the
TC14 WG responsible for this document has presented data to the WG on US gpplications, particularly
those contained in NEMA TR-1, but that was not accepted. It was noted that sound level standards
are needed. The Technica Advisor noted that the reference tables in the document appear acceptable.

H.  IEC 60076-7 (Liquid filled Loading Guide)

It was noted that the committee has issued for nationa committee comment its latest draft 14/414/CD
which is amilar to the US document C57.91 but containing fewer references.

It was noted that the loading guide for |EEE contains tables for life loss and permissible loading. These
are missng from the IEC document. It was noted that Hasse Nordman, from Finland, is the new
chairman and is present at the |IEEE mesting.

l. Discussion of new document 14/397A/NP (High temperature insulation for liquid filled
transformers)

A new document Guide is under development. A couple of issues: the WG has 7 members, the group
is seeking an expert from TC10 to obtain technica information. This document will use IEEE 1276,
which was for minerd oil only. The IEC document will address additiond oils.
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Reports of Liaison Representatives (cont’ d)

It was noted that there is no US expert on the WG. A US expert with utility experience and technica
knowledge of the subject is needed. A candidate will be sought in the IEEE Transformer Committee.
Joe Kdley isaleading candidate!

The TA asked if the upper limit of the operating temperature has been defined. It has not.

It was noted that TC98 is seeking to address high temperature insulation systems for fluid filled devices
and it is hoped that the information on etablishing thermd vaues will be avalable. Bill Smpson
indicated a willingnessto serve as the liaison between TC14 and TC98. It was recommended that such
an arangement be raised a the plenary meeting of TC14 in Rome

The US TA for TC10, Joe Kdley, provided members with a brief overview of on-going activitiesin
|EC TC10 for which they may have interest: |EC 60296, |IEC 60490, IEC 60567 and |EC 60422.

J. Revision of |EC 60076-11 (Dry-type power transformers)

The dow work in the WG is the cause for the rescheduling of the plenary meeting of TC14. The
document was the subject of congderable discusson a the last TC14 meeting and received
consderable comment that did not sit well with the convenor.

K. Valuation of flameresistance test.

Members engaged in an extended discussion of the conduct of the test and its consequences. The
underlining question, it was noted, is whether or not the tet is a redigtic one. It was dso noted that
there was no way to detect the problem externdly. Two categories F1 and F2 — one requires the test
and one does not require.

L. Didgribution Transformer Energy Efficiency.

The leadership missed the window of opportunity to present a new work proposa to the IEC. It was
noted that the European standard organization CENEL EC has addressed efficiency in some manner and
is expected to submit a document to the IEC for consideration. It islikely not to be accepted because it
isaregiona or local matter (US, Japan, €tc).

M. Review activitiesof IEC TC106 (EMF)

The TA briefly reviewed key issues and data under review and commented on the studies that have
been developed and considered to date. 1t was noted that the concerns were more related to economic
(trade) rether than human injury.

New Business
A. Technical Advisor for TC14

Mr Hopkinson reported that his company had withdrawn from certain aspects of the transformer
business and that they no longer endorsed his participation in the IEC activities. He reported that in light
of the funding support he would receive from NEMA to attend the next plenary meeting of TC14, he
would remain in place until early next year. Members engaged in a brief discusson on the duties and
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Reports of Liaison Representatives (cont’ d)

respongbilities of the postion. It was requested that interested candidates for the postion should
contact the TAG Adminigrator.

B. TC14 Meeting in Rome, Italy

The convenor noted the rapid influx of TC14 dandards for nationd committee review and in
preparation for the plenary meeting in Rome, Italy from 25 to 27 September 2002.

C. Retirement of the chairman of IEC TC14

The chairman reported the Dr Dennis Allan, the chairman for IEC TC14, has announced his retirement
after the September meeting n Rome. Members engaged in a brief discusson of finding an interested
and qualified US individud to pursue the postion. Members were requested to send their nominations
for the pogition to the TAG Adminigtrator before 11 May 02.

D. Discuss and adopt USNC TAG operating procedures

It was noted that the USNC has approved a requirement that all USNC-recognized Technicd Advisory
Group put in place operating procedures. In doing so, the USNC provided a copy of the operating
procedures to review and adoption. It was noted that this document would be circulated aso to
members very shortly for their gpproval, The technica advisor recommended that the documents be
quickly reviewed and approved. The document will be sent to the membership shortly for appropriate
action.

Time and Place of Next meeting - The chairman noted that the next meeting of the WG would be
held in October, during the IEEE Transformer Committee meeting in Oklahoma City, OK in October.

Adjournment - There being no additiona business, the meeting was adjourned at 4:35 pm.
Submitted by P. J. Hopkinson

11.4 CIGRE - Jean-Christophe Riboud

. 7

1141 Cigre

Cigréisan internationa organisation dedling with generation, and high voltage transmission of eectricity.
Cigré stands for Conseil Internationa des Grands Réseaux Electriques (International Council on Large
Electric Sysems).

ltsmain gods are:
To facilitate and develop the exchange of engineering knowledge across al countries
Add vaue to knowledge by publication of state of the art and commonly used practices.
Exchanges with partners (IEC, IEEE, CIRED, EURELECTRIC,..)

Cigréisdivided into severd 15 Study Committee until August and will be 16 after Paris sesson
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Reports of Liaison Representatives (cont’ d)

A sessonwith dl SCisheld every even year in Paris on the last week of August

114.2 SC12

SC12 dedls with power transformers and reactors.
The SC12 drategic issues are:

Searvice to customer in terms of reliability, life management, economics, and tutorias
Technology issuesin terms of safety, new technologies, pre-standardisation work...

The latest activities were on:
Ingtrument transformers
Life management of transformers
Short circuit performance of power transformers
Guidelinesfor transformer design reviews
Dielectric responses

Working group ongoing
Economics of transformer management
Electricd environments of transformers (related to falures due to HV breskers transformer
interaction)
Trangformer life datamanagement
New Advancein DGA interpretation
Andysis of converter transformers performances

Starting working group

Phase shifter
Thermd performances

1143 Paris Session program for SC12

Pand sesson: Transformer decison making

L ectures on technica option, economics and risk assessment
Workshop T&D dectrica environment of transformers

Electrica stresses

Electrical performances, technology trends

Y ou can find more on www.cigre-scl12.org

Submitted by JC Riboud
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12.0 Old Business

Secretary Don Falon noted that, while Minutes for this Meeting will be printed and distributed by mail,
in future it is the intent of the Committee that eectronic posting on the Committee webdte will be the
primary means of communication of Minutes. Subcommittee Minutes are posted as soon as they are
avalable. Members and guests are encouraged vidt the Site often for the latest postings of Minutes and
other Committee items of interest.

There were no other items of old business.

13.0 New Business

Prit Singh raised a question on whether there would be interest in hearing from manufacturers of
insulating paper on advances in their technology. He notes that paper is an integrd part of the insulation
system for transformers, and a presentation or other discussion by manufacturers may be of vaue.

The Char acknowledged the potentid value of such discusson.  Parties interested in possibly
participating in a tutorial sesson on the subject should contact one of the Committee officers, or the
Mestings Planning SC.

The Char dso reminded al members of the work in PES in the Emerging Technologies Coordinating
Committee. Any idess related to new technologies, or new agpplications for existing technologies,
pertaining to the scope of the Transformers Committee, $ould be brought to the attention of the
Committee officers.  Appropriate communication will be made with the PES Emerging Technologies
Coordinating Committee, and needs and actions within the Transformers Committee will be
considered.

There were no other items of new business,

14.0 Adjournment
The meeting was adjourned a 11:40 AM.

Respectfully submitted,

Donad J. Fallon, Secretary
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Attachment 3

NOTE: Vancouver information not factored into MAX or AVG figures. Check Committee website for future update.

l enn MX| NO | A |Monterra|Nach TNI| Nianara Amdcter Orlandn | \/an R
GROUPS Nov.98 | Apr.99 | Nov.99 [ Apr.00 | Oct Q0 AprQl Oct 01 AprQ2 MAX[ AVG
Committea Renictratinn: Memherce and Giliecte 2R2 2R 278 2N9 2R1 2RE 220 22N 2R1 288
Snniicac A9 25 a4 aA [avi () 1 aA A2
| Linchenn 2R2 2R 214 175 217 121 140 1R1 262] 10R
S~ ADMINISTRATIVVE 10 22 27 22 22 18 24 Pl 24 21
NEWCOMERSORIENTATION
QC Meatina and nlanninn 15 17 22 15 15
SC ALIDIRI E NOISE AND VVIRRATION 27 28 21 21 21 17 27 25 20 25
WG Sniind mead irementg 22
WG Transformer sitina auide C57.136
SC RIISHINGS 25 11 27 28 28 28 20 A2 20 26
WG Ravidnn CR7 10 0N 2R 29 M 75 2R o5 27 2R 2] 29
TF Draw L ead Bushinas 23 20 16 24 27 18 13 27 21
WG Revision C57,19.01 38 24 22 19 38 27
S DIEI ECTRIC TESTS an 5D AR a1 oA R2) 7 a2 oA 77
WG Revision to | ow FrenuencvTests 20 R4 48 24 48 a0 54 a1
WG Revision of Transient Dielectric Tests 20 35 43 37 38 43 34
TF Rev. to Impulse Tests 19 41 19 19
TF L.F. TransformersDielectric Test Table 28 37 46 60 45 46 46 43
WG Partial Discharage Tests 58 4 66 47| 66 65 44 4] 66 55
SO DISTRIRIITION TRANSEORMERS 20 2R 24 52 a1 BN A5 B2 A2
WG Dist. Siihstation Transformers CR7.12.36 16 22| 40 37 30 22 a0 29
WG Overhead Tvoe Distr. Transfs. C57.12.20 19 35 28 49 39 40 36 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 47 38
WG Bar Codina 40 40
WG LossEvaluation C57.12.33 45 49 41 49 47
WG Electronic Data Transmittal 12 22 17 16 22 17
WG Three-Phase Padmount C57.12.34 23 42 33 40 42 33
WG Step-Voltage and Induction Reas C57.15 16 9 26 26 26 17
SC DRVY-TYPE TRANSENRMERS 2a 27 25 25 21 20 20 21 27 25
WG Test Code CR7.91 20 22 18 1 24 12| 10 12 23 18
WG Drv-Tvpe Reactors 6 13 9 10 11 13 7 10 13 10
WG Drv-Tvoe Thermal Eval. And Flammabilitv
WG Drv-Tvpe General Reauirements C57.12.01 24 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 information not factored into MAX or AVG figures. Check Committee website for future update.

l enn M¥X| NIO I A |Maonterra|Nach TN | Nianara Amdcter Orlandn | \/an R
GROUPS Nov.98 | Apr.99 | Nov.99 [ Apr.00 Oct. 01 Apr01 Oct. 01 AprQ2 | MAX| AVG
S HV/DC CONVERTER TRANE 2 REACTNORS 7 o] 173 7 10 15 7 12 10 10
IECTCIATAG 27 2N 14 27 27 27
SC INSTRUMENT TRANSEFORMERS 7 11 1 10 17 15 13 11
WG CR7135 Test Ren Ingr Transf >115 kVA 13 12 13 10 13 13 16 12 20 14
WG C57.13.6 Instr Transf for Electronic Meters & Relavs 9 20 11 11 20 16
WG Revision of C57.13 8 12 10 10 9 17 11
SCINSII ATING ElL LIDS 71 &R AR 75 AR 70 22 4 70
SCINSII ATION | IEE 5R AR &R 51 AR 2N 109 an 109 [
WG | nadina |l in Transformer 108 X 76 R]A 108 R]1
WG Revision of Temperature Test Code 24 24 29 29 26
WG Thermal Dublicate 24 34 40 27 30 26 40 31
TF Windina Temperature I ndicators 22 16 25 27 28 23 22 32 25
TE On Temperature Rise Clause 5, C57,12.00 27 34 27 27
SC PEREORMANCFE CHARACTERISTICS 52 45 5 /9 ]2 ]1 102 110 102 71
WG | nss Tolerance and M easiirement 25 26 29 e 37 29 21 29 37 20
WG PCSRev. C57.12.00 32 75 65 49 70 37 63 51 75 57
WG PCSRev. C57.12.90 43 28 42 65 34 44 76 65| 41
TF Joint/PSIM low pf measurement 22

WG Switchina Transients 33 40 0 52 49 39 50 45 52 42
WG DETC specifications and tests 50 49 40 3 62 50 43
S POWER TRANSEORMERS 25 42 =0 AR 100 an 114 112 11A) AR
WG | TC Parformance 29 o5 30 24 21 29 24 a0 31 27
WG C57.140 Transfor mer Life Extension 31 46 62 48 35 66 66 66| 48
WG Monitorina of Liauid Immersed Transformers 42 20 54 55 70 70 54
TF Control Cabinet Guidelines 49 29 49 49
WG Revision of C57.12.10 37 30 27 34 28 37 32
WG West Coast 20 13 13
WG Installation of Liauid Filled Transfor mers. C57.93 39 57 39 39
WG Phase Shiftina Transformers C57.137 30 31! 34 26 45 25 45 33
S STANDARNDS A 5 22 29 20 A7 2n A7 272

Standards Develonment Paractice Review ol
S LINDERGRNND TRANE 2 NETWK DROTCS 14 19 21 2a 19 2 12 14 26 1A
WG Three-Phase L Inderaroind Transfs CR7 12 24 16 10 14 27 15 4 9 27 14
WG Liauid-Filled Sec. Network Transfs. C57.12.40 16 17 15 16 15 14 14 17 16
WG Secondarv Network Protectors C57.12.44 9 12 10 14 10 8 14 11
WG Drv-Tvpe Network Transfs, C57.12.57 ¥i 5 10 10 15 9 15 9

Nnte Nata maintained far foiir vear< nnlv
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