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IEEE TRANSFORMERS COMMITTEE MEETING 
MEETING MINUTES 
NOVEMBER 2, 1988 

Chairman Olin Compton opened the meeting at 8:Ol a.m. by welcoming 
attendees to the session. 

Chairman's Remarks and Announcements - Olin R. Compton 

a> M r .  Compton reported that the Technical Council is studying a 
"Corresponding Member" class. Such people would receive 
minutes of working groups and committees and would comment 
through correspondence. He feels this is an issue which we 
will become involved with in the future. 

b) A proposal is under discussion in the Technical Council wherein 
Technical Papers may, in the future, be able to be presented at 
Technical Meetings such as ours. 
presented. Agreement of both the author and committee would 
be required. 
Transactions without presentation at the WPM o r  SPM. 

Up to three papers could be 

These papers would then be published in the 

c> Future meetings of the Committee will be: 

A p r i l  9-12, 1989; Chicago; Drake Hotel 

March 25-28, 1990; Denver; Marriott Hotel 
October 21-24, 1990; Montreal; Hotel Bonaventure 

October, 1989; Charlotte 

Spring, 1991; Phoenix 

d) Host Carl Hurty announced that 177 members and guests were 
registered with 47 spouses in attendance. Chairman Compton 
thanked M r .  Hurty, on behalf of the Committee, for the 
excellent arrangements and the great effort he expended in 
assuming the host's responsibilities on short notice. 

el Chairman Compton submitted a written report to the Committee. 
(ATTACH. i i / 8 8 - ~ )  

Minutes of Previous Me etinq 

The minutes of the May 13, 1987 meeting were approved as mailed. 
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Renorts of Sub committees : 

Administrative Subcommittee - Olin Compton 

Chairman Compton reported on efforts underway to improve the 
quality of Technical Paper presentations including: a> future consideration 
of the possibility of providing someone to present papers f o r  non-English 
speaking authors; b) the possible review of all audio-visuals prior to 
presentation. 

It was noted that there was a discussion at the ADCOM meeting 
relative to concerns regarding commercialism. It was reported that the 
following policy was adopted by ADCOM: 

"Unsolicited Commercial Displays o r  Hospitality 
Rooms at Transformers Committee Meetings will 
not be sanctioned by the Committee. 'I 

We will cosponsor a session on D. C. High Voltage Power 
Measurements at the WPM with the Power Systems Instrumentation and 
Measurement Commit tee. 

A discussion was held regarding emeritus members and voting on 
Transformers Committee Ballots. Since many emeritus members do not 
feel they have to return a ballot (and they do not have to) problems result 
with the 7 5 %  return requirement. Therefore, it is our policy that emeritus 
members will be sent ballots f o r  informational purposes but they will not 
count in the required return/approval percentages. Their comments will, 
as always, be encouraged and welcomed. 

Working Group and Subcommittee Chairmen were asked to send out 
ballots as soon as possible after meetings, thereby avoiding a crush of 
ballots immediately prior to the meetings. This will also improve return 
percentages. It was also noted that mailing labels from the Secretary are 
available f o r  Main Committee Ballots. 

The remainder of the Administrative Committee Report is contained 
in the attached report (ATTACH. 11/88-8 and ADCOM-1-51. 

Tribute to Olin Comnton 

Mr .  Robert Veitch assumed the podium to express sincere 
appreciation, on behalf of the officers, subcommittee chairmen, and all 
members of the Committee, to Chairman Olin Compton fo r  a job well done 
over his term as Chairman of the Transformers Committee. Mr .  Veitch 
related that: "For the last t w o  years, Olin has demonstrated the leadership 
required to muster all of our resources to achieve our  goals. His fine sense 
of humor and easy going style has been instrumental in providing the 
friendly persuasion necessary to get us to go that extra mile. Let us all a 
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show our appreciation to Olin for  a job well done and we hope he will be 
with us fo r  many years to come to continue to provide that leadership 
which he has so ably provided over the last two years". The Committee 
gave M r .  Compton an enthusiastic round of applause. 

New Members of the Committee 

a 

The following individuals have been granted full membership on the 
Transformers Committee: 

Westley Patterson; ASEA-Brown Boveri 
Dana L. Basel; Westinghouse 

Edgar  Howells; McGraw Edison-Cooper Industries 

West Coast Subcommittee - Dennis Gerlach 

See Attached Report (ATTACH. 11/33-C) 

Transformer Standards - James Har low 

Task Force and Working Group Chairmen were asked to review the 
Standards List to determine if a PAR is available. If one is not shown, Mr .  
Harlow does not have one. In this case, please send a copy to him or  make 
application f o r  one. 

The 10 year rule as applied to (257.104 was discussed. This document 
shortly will be dropped by ANSI but it will continue as an IEEE document. 

a 
The remainder of Mr.  Harlow's report is contained in the ADCOM 

minutes (ATTACH. B and it's Attachment ADCOM-I). 

Reconnition and Awards Subcommittee - Dean Yannucci 

Certificates of Appreciation were awarded to the following past 
chairmen of the West Coast Subcommittee: 

1) Tom Hawkins 
2) Ron Little 

Dennis Gerlach will handle the presentation of these awards to them 
at an appropriate gathering on the West Coast. 

Our PES prize paper nomination was: " A  Refined Mathematical Model 
for  Prediction of Bubble Evolution in Transformers" by: 

W. A. Fessler 
T. 0. Rouse 
W. J. McNutt 
0. R. Compton 

7 



0 The selection process f o r  the Baker, Fink, and Thompson Awards will 
be reviewed prior  to A p r i l  1, 1989. 

Submissions f o r  the Technical Committee Awards fo r  Prize Paper, 
Distinguished Service, Technical Committee Working Group Recognition, and 
Certificates of Appreciation were selected and will be presented at the next 
meeting. 

Performance Characteristics Subcommittee - John Borst 

M r .  Borst  reported that M r .  John W. Matthews of Baltimore G a s  and 
Electric will succeed him as Chairman of the Subcommittee prior to the 
next meeting of the Committee. 

See the attached report f o r  the remainder of M r .  Borst's report 
(ATTACH. ii/88-~). 

Insulation Life Subcommittee - Dave Douglas 

Dave Douglas has assembled a table of Standard Symbols fo r  
Transformer Thermal Equations in accordance with the task given him. 
Copies of the list of symbols have been sent to Subcommittee Chairmen. 
They will be included in the Minutes as: ATTACH. 11/88-E. All members 
should familiarize themselves with these symbols and utilize them in the 
future. 

The remainder of his report is attached (ATTACH. 11/88-F). 

InsulaLina Fluids Su bcomm ittee - Henry Pearce 

Frank Heinrichs reported fo r  M r .  Pearce. See Attached Report 
(ATTACH. ii/88-~). 

Mr. Pate1 asked if C57.104 includes "Less Flammable Liquids"? The 
response was "no", and it was noted in discussion that there is a need fo r  
such a document pertaining to silicon fluids as well as other guide 
documents f o r  this fluid. This item will be placed on the Subcommittee's 
agenda. Dean Yannucci asked "why is the C57.104 Guide limited to 10 
MVA? 'I Bob Grubb felt that there are many smaller industrial 
transformers which could benefit from such a document. Olin Compton 
urged correspondence with the Chairman of the Insulating Fluids 
Subcommittee regarding this subject. 

Instrument Transformers Subcommittee - John Davis 

See Attached Report (ATTACH. ll/88-HI. 
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D r v  Tme T ransformer Subcomm ittee - R o y  Uptegraff 

0 SOO A t t a c h e d  R e p o r t  (ATTACH. 11188-1). 

Note was made of a subcommittee action directing disapproval of 
UL1561 as an ANSI Standard as it is felt that it does not serve the consensus 
function normally attributed to the ANSI process. 

M r .  Fryedman inquired as to the reasons why  there was a lack of 
satisfaction with the partial discharge detection method. M r .  Uptegraff 
responded that the impedance in the voltage divider is too low to give an 
adequate sensitivity through the attenuation by unintended voids in a cast 
coil transformer and that there were more sensitive circuits available. 
Mr .  Vaillaincourt indicated that he has calculated sensitivity f o r  various 
capacitance values and no where w a s  the sensitivity below 3 pic0 
coloumbs. Mr.  Patterson proposed an 
LRC circuit, however, Mr .  Vailliancourt felt the Q of the circuit could 
increase to the point of resonance which was unacceptable. Mr .  Uptegraff 
requested correspondence with M r .  Don Kline. 

Thus, he feels there is no problem. 

Dielectric Tests Subcommittee - Robert Lee 

See Attached Report (ATTACH. 11/88-5). 

HVDC Converter Transformer s and React ors  Subcomm itteg - W. N. Kennedy 

It was noted that the Subcommittee was in need of Utility Members 
e 

who write Specifications f o r  DC products. 

See Attached Report (ATTACH. 11/88-K). 

Bushinn Subcommittee - Loren Wagenaar 

See Attached Report (ATTACH. 11/88-L). 

Audible Sound and Vibration Subcommittee - --. T ~ F  

Len Swenson reported fo r  Mr .  Teplitzky. 

See Attached Report (ATTACH. 11/88-M). 

itzky 

Reuorts of Liaison Rem-esentatiws 

- EPRI 

See Attached Report (ATTACH. 11/88-N). 
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Other Liaison Reports (ATTACH. 11/88-0) 

SCC 4.0 
SCC 4.1 
SC - 12 
ANSI C93 
SPD 

Technical Parrers for Future IEEE/PES Meetings - Robert Veitch 

See Attached Report (ATTACH. 11/88-PI. 

New Business 

I t  was announced by Chairman Olin Compton that the following 
individuals would be the officers of the Transformers Committee for the 
1989-1990 term: 

Chairman - Robert A. Veitch 

Secretary - John D. Borst 
Vice-chairman - John J. Bergeron 

0 
The meeting adjourned at 11:03 a.m. 

Respectf ully Submitted, 

-) E,&C ’ , L $ < - ! ” L  
I ;T 

<J 
John J. Bergeron 
Secretary 

0 
10 



IEEE/PES TRANSFORMERS COMMITTEE 
CHAIRMANS REPORT 

1 November, 1988 

Thiswill bethelerat of my teportsas chaim, and frankly, I'm going to miss it, 

I can proudly reportthat the Committee isin good shape and that it will be in good hands for the coming 
years. The officers for the 1Q89-90 tenn wtll be 

Robert Veitch 
John Bergeron 
John Borst 

NE1 Ferranti Packad chairman 
Louisiana Power and ught 
WestinghorweEiecaic -v 

Vke Chairman 

John Matthmm Baltim0t.e Gas & Electrle wlll replace Borst as Performance Characteristics Subcommtttee 
Chairmen. 

Our Committee is fortunate to have such a wealth of talent available for leadership. 

Another change of interest to the Committee is the almost complete shakeup of the IEEE Delegation to 
AN$ C57, Transformers and Reactors. Joe Bonucchi is the only returning Transformers Committee 
member. Leo Savio wlil be the Delegation Head, with the following Delegatlon Members from the Commit- 
tee: 

* 
John Bergeron Joe Bonucchl 
John Davis Robert Veitch 

John Borst 

James Harlow and Fred Huber will m e  as alternates. In addition to the Transformers Committee repre- 
sentatives, there will be representatives from the Substations Committee and the Industry Applications 
society. 

One of the first duties of our new Committee Chiman will be the submittal of any desired revisions of the 
scopes of our subdivisions to the Technical Council. I urge the Chairman of every subdivision to once 
again review your scope and give Bob Veitch the changes. 

I don't know when we have had so much trouble with ow meeting schedules. The mix-up on hotel space 
schedule for this meeting was solved by Cad Hurty's wsllhrgness to vdunteer to f#l a v o M  at a very late date 
and to his expertise. We certalnly owe him a vote of special thanks for agreeing to be our host at the last 
minute following the retirement and resignatfons of the original Long Beach hosts. 

The next meeting was also 'rescued' from a schedule conflhct with the T&D Conference through the extra, 

e 
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expert effort of our Chicago host Len Stenstand. Our 1989 Spring Meeting will be at the Drake Hotel in 
Chlcago, April 412,1989. This is the week after the f&D Meeting in New Orleans. 

The 1- Fall Meeting witl be at the Adamclost Hotel in charlotte, NC, October 22-25,198$. 
The 1990 Spring Meeting will be at the Oenver MarioU Hotel in Denver CO, March 25-28,1990. 
The 1990 Fall Meetlng wiU be at Montrrrai, Quebec, Canada on October 21-24,199O. 
The 1991 SprinS MeeRktg is now being planned for Phoenix, AZwith details later. 

Them was some discussion at the Wasldngton meeting concerning a posslble hcrmse of our agenda to 
add one day to our pr rssen t  2 1/2 day schedule. Bawd on the correspondence I've received, we will 
probabiystaywlththeeunentSundaythroughWednesdgynwn~ule. 

Finally, I wan? to express the sincere appmktton that Pat and I feel for all of the kindnesses we have 
received during the past two years. It b a to woI)< and socialize with so many wonderful 
people. 
I can't rcMnembeta singletbmthat an dRccwor met3tber ofthe chmm&tw has not gone "the second m W  
onanyact iv i ty inwhichthqwere~. 

Olinf3,Compaon- 
11 188 
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IEEE TRANSFORMERS COMMITTEE 
ADMINISTRATIVE SUBCOMMITTEE 

OCTOBER 31, 1988 
LONG BEACH, CALIFORNIA 

Chairman O l i n  Compton opened the meeting a t  7:30 p.m. w i t h  12 members, 2 

representatives of members , and 3 guests present. 

Attendance: 

Members : John Bergeron 
John Borst  
O l i n  Compton 
John Davis 
Dave Douglas 
Denni s Gerl ach 

John Matthews 

Representatives: frank Heinrichs 
Guests : Carl Hurty 

James Harlow 
Robert Lee 
Roy Uptegraf f  
Robert Vei t c h  
Loren Wagenaar 
Dean Yannucci 
Lennart Swenson 
Len Stensland 

The Minutes o f  the Washington, D. C meeting were approved as d i s t r i bu ted .  

The Agenda was accepted without modif icat ion.  

Len Stensland discussed the arrangements f o r  the upcoming Chicago meeting. 

The meeting w i l l  be a t  the Drake Hotel located a t  Michigan Avenue and Lakeshore 

Drive. 

Tuesday evening dinner function. 

s ing le  o r  double accommodations. 

It was agreed t h a t  the Tuesday luncheon could be e l iminated i n  favor of a 

The room costs w i l l  be $140.00 f o r  e i t h e r  

Carl Hurty discussed the current  Long Beach Meeting Results. There i s  a 

r e g i s t r a t i o n  i n  excess o f  170 attendees, plus 50 spouses. Approximately 160 

sleeping rooms were used i n  the Convention Hotel.  As a r e s u l t  o f  the proceeds 

from the Washington Meeting, i t  was decided t o  u t i l i z e  some o f  the ava i l ab le  

funds f o r  t h i s  meeting. This has been done. 

Pre-regi s tered . 
O f  the 170 Registrants, 133 were 
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Future Meetings o f  the Committee w i l l  be: 

Chicago; Drake Hotel; A p r i l  9-12, 1989 

Charlotte; 9 , 1989 

Denver; M a r r i o t t  Hotel; March 25-28, 1990 

Montreal ; --- October 21-24, 1990 

Phoenix; --- Spring, 1991 

A l oca t i on  f o r  Fa l l ,  1991, hopefu l l y  i n  the Mid-America t o  South Eastern 
Q&bAdL; !=ill, L49I 

area w i l l  be s o l i c i t e d .  

O l i n  Compton reported f o r  Leo Savio concerning the Committee Manual Update. 

Present ly we are being held up by the PES Technical Counci l 's  Manual which i s  

under development and which w i l l  become a core document t o  a l l  of the Standard 

Comni t tees  manuals . 
Standards Coordinating Committee - J i m  Harlow: 

Jim Harlow presented a w r i t t e n  status r e p o r t  on Transformer Standards, a 

copy o f  which i s  attached (Attach. ADCOM-1). It was noted t h a t  those standards 

l i s t e d  under I tem 5 as being withdrawn by ANSI on December 31, 1988, due t o  the 

ten-year ru le ,  w i l l  no t  necessar i ly  be withdrawn a lso  by IEEE, but  ra ther  may 

remain as an IEEE Standard. Each Subcommittee Chairman was asked t o  review the 

l i s t  of Standards requ i r i ng  re -a f f i rmat ion  per the 5-year r u l e  and provide Jim 

Harlow w i th  a r e a l i s t i c  date f o r  rev is ion.  

The PES Standards Committee Chairman requested review o f  the representat ion 

t o  C57. The delegat ion was reorganized per I t e m  7 i n  the attachment. 

expected t o  be ef fect ive January 1, 1989. 

I t i s  

UL has asked ANSI-C57 f o r  approval o f  t h e i r  1561 document. Roy Uptegraf f  

w i l l  provide t h i s  review and advise the C57 delegat ion Chairman o f  h i s  resu l t s .  
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A l e t t e r  was received from the D i e l e c t r i c s  and E l e c t r i c a l  I n s u l a t i o n  Society 

regarding t h e i r  need t o  obta in  d e f i n i t i o n  o f  major, r e a l i s t i c  f i r e - f a u l t  

scenarios t o  which transformers may be subjected. 

w i th  Tor Orbeck t o  obta in  b e t t e r  d e f i n i t i o n  o f  t h e i r  needs and w i l l  r epo r t  back 

t o  the Subcommittee a t  the next meeting. 

Roy Uptegraf f  w i l l  correspond 

It was reported t h a t  IEEE Standard 4, Standard Techniques fo r  High Voltage 

Testing i s  up f o r  r e v i s i o n  and l i a i s o n  has been requested. 

representative f o r  a November 15-16, 1988 meeting. 

consult w i th  M r .  Lee on t h i s  matter. 

Review of Technical Council A c t i v i t i e s  - O l i n  Compton: 

Bob Lee w i l l  obta in  a 

Loren Wagenaar w i l l  a lso 

O l i n  Compton noted t h a t  i t  was now possible t o  have technical  papers (up t o  

3 per year) presented a t  Standards Committees meetings and then p r i n t e d  i n  the 

Transactions. This w i l l  be on an experimental basis. 

r i g h t  t o  say where he wishes t o  have i t  presented. 

wai t  u n t i l  the ru les  are prepared before implementation by the Transformer 

Commi t tee. 

The author would have the 

I t was decided t h a t  we w i l l  

Future T&D Conferences w i l l  have both Transactions papers presented as we l l  

as Conference grade papers. 

1991 conference. 

There probably w i l l  be a conference record for  the 

There i s  a proposal t o  set  up a corresponding member p rov i s ion  for  standards 

committees t o  promote involvement o f  fore ign nat ionals  i n  Committee a c t i v i t i e s .  

Subcommittee Reports 

Dry Type Transformers - Roy Uptegraff: 

The new thermal equations symbols l i s t  which was prepared by Dave Douglas 

was discussed. 

Committee Operating Manual and attachment t o  the Minutes o f  t h i s  meeting. 

It was decided t o  archive t h i s  document by add i t i on  t o  the 

0 
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Insulat ion L i f e  - Dave Douglas: 

A question arose i n  the Subcommittee regarding Transformer Thermal 

Equil ivalents. It was questioned where t h i s  subject should be handled, and i t  

was decided that  t h i s  subject belonged i n  Bob Grubb's Thermal Test Working Group. 

The d e f i n i t i o n  o f  average winding temperature r i s e  was discussed re la t i ve  t o  

de l ta  windings and/or ser ies-paral le l  windings, and i t  was determined that  the 

present def in i t ions were adequate. 

Insu lat ing Fluids - Frank Heinrichs reported f o r  Henry Pearce: 

The recent b a l l o t  o f  the Gas Guide was discussed. The negative ba l lo ts  

resolut ions were proceeding. 

The C57.106 document was reported t o  be on schedule. 

It was pointed out t ha t  the ASTM Test Methods were producing such poor 

repeatab i l i t y  f o r  Chromgraphic Gas Analysis that  the l i m i t s  i n  C57.104 are, fo r  

pract ica l  purposes , f i c t i c i o u s  as they cannot be practiced between labs. Their 

repeatab i l i t y  i s  near 50% f o r  a t e s t  which requires 1-2% accuracy. The 

Subcommittee may have t o  become involved i n  improving the analyzation process 

through input t o  ASTM. 

ask them t o  take act ion a f t e r  forwarding appropriate documentation of the 

It was decided tha t  the Subcommittee must go t o  ASTM and 

inadequacies of the present methods. 

Commercial i s m  

A f te r  a discussion on the impact of commercialism on the Transformer 

Committee Meetings, i t  was decided tha t  such had absolutely no place a t  our 

meetings and on a motion by John Borst, which was seconded by Robert Veitch, the 

Administrative Subcommittee unanimously adopted the ful lowing Pol icy:  

"Unsolici ted Comercial Displays o r  Hosp i ta l i t y  Rooms a t  Transformers Committee 

Meetings w i l l  not be sanctioned by the Cornittee." T 

Operating Manual. 
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Audible Sound and Vibrat ion Len Swenson reported f o r  A l l a n  Tepl i tzky:  

The document regarding Transformer Sound Power Measurement i s  proceeding 

w i th  negative b a l l o t s  being resolved. A Main Committee B a l l o t  i s  an t i c ipa ted  by 

the next meeting. The Guide f o r  Control o f  Transformer Sound w i l l  be under 

development shor t ly .  

H.V.D.C. - Wi l l iam Kennedy: 

They have received a PAR f o r  t h e i r  main standard and have several requests 

for  l i a i s o n .  A t  the meeting today, the o u t l i n e  f o r  the t e s t  standard was 

accepted. 

M r .  Kennedy reported t h a t  Terry McComb o f  the Instrumentat ion Committee had 

w r i t t e n  a l e t t e r  asking the Transformers Committee t o  j o i n t l y  sponsor a panel 

session a t  the Winter Power Meeting on DC High Voltage Power Measurements. 

was decided t o  accept the o f f e r  t o  co-sponsor t h i s  panel session. 

Performance Character is t ics  - John Borst: 

I t  

0 
It was reported t h a t  the Load Tap Changer Group met w i t h  20+ people present. 

It was decided t o  a l low them t o  proceed w i t h  a PAR and w i l l  p lan t o  elevate them 

t o  a Working Group Status i n  the future.  

D i e l e c t r i c  Tests - Bob Lee: 

See Attached Report (ATTACH. ADCOM-2) 

Instrument Transformers - John Davis: 

I t  was reported t h a t  C57.13 was reaff i rmed. There were some negative 

ba l l o t s ,  bu t  reso lu t i on  o f  these was expected sho r t l y .  The method o f  preparat ion 

o f  standards on word processor was discussed; however, i t  was decided t o  stay 

w i th  the current  ASK1 format f i l e s  as there was concern over problems w i t h  many 

people having t o  learn and accurately use the newly ava i l ab le  M ic roso f t  I V  

d) software. 
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Bushinss - Loren Wagenaar: 

The Working Group on D.C. Bushings had t h e i r  f i r s t  meeting today. The 

question i f  wall  penetration type DC condenser bushings were included i n  the 

scope was discussed. Guidance from the Administrat ive Subcommittee was 

requested. 

up t h i s  area as the Working Group would prefer  t o  do so. 

t h i s  i s  not a pa r t  o f  the transformer, but no one was probably taking 

respons ib i l i t y  f o r  t h i s  type o f  bushing. 

West Coast - Dennis Gerlach: 

It was decided t o  contact the C29 Chairman and inqui re  if we can pick 

It was recognized that  

The Seismic Guide i s  being balloted. As o f  t h i s  evening, required returns 

are s l i g h t l y  short  o f  the 75% requirement. A few negatives were being 

reconc i 1 ed . 
Voting Discussion 

The subject o f  ba l lo ts  sent t o  Emeritus members o f  the Transformers 

Committee was discussed. It has become unclear t o  some people as t o  what 

respons ib i l i t y  they had regarding Main Transformer Comnittee B a l l o t s  sent t o  

Emeritus members. A f te r  considerable discussion, the following Pol i c y  was 

adopted and w i l l  be included i n  the Operations Manual: "Emeritus Members of the 

Transformers Committee w i l l  be sent ba l lo ts  o f  the Main Committee fo r  

informational purposes. Their comments and guidance w i l l  thereby be encouraged 

and so l ic i ted.  However, t h e i r  ba l lo ts  w i l l  not  count as par t  of the number of 

mailed bal lo ts ,  nor as par t  of the number o f  returned bal lo ts ,  nor as a par t  of 

the number o f  negative bal lots."  

Papers f o r  Future Meetings - Robert Veitch: 

M r .  Veitch submitted a w r i t t en  report,  see Attachment (ATTACH - ADCOM-3). 

During discussion o f  t h i s  report,  and spec i f i ca l l y  Item 4 o f  the Technical 
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Council Publ icat ions Committee discussion, a Motion was made by Dean Yannucci 

which was seconded by Robert Lee t o  oppose the d r a f t  PUB p o l i c y  which would 

requi re sponsoring committees t o  ensure a l te rna te  paper presentat ion methods f o r  

authors who cannot a t tend the conference t o  present h i s  paper. The motion 

ca r r i ed  unanimously. 

Awards - Dean Yannucci: 

See attached repo r t  (ATTACH - ADCOM-4). 

Membership Review - John Bergeron: 

A discussion was held o f  the c r i t e r i a  f o r  cont inuing membership on the Main 

Committee as we l l  as o f  the need t o  review the status o f  several ind iv iduals .  

M r .  Bergeron w i l l  c i r c u l a t e  names o f  members apparently no t  meeting attendance 

requirements t o  Subcommittee Chairmen f o r  comment. 

e Lonqer Meetinq Schedule - O l i n  Compton: 

The consensus a f t e r  the l a s t  ADCOM discussion and review correspondence 

received on t h i s  subject  s t rong ly  indicated t h a t  people d i d  n o t  want longer 

meetings. Task Forces w i l l  be encouraged t o  use Sunday afternoons i f  meeting 

times are a problem. 

New Members o f  Main Committee - Olin Compton: 

The fol lowing new members were approved by ADCOM upon recommendation by 

t h e i r  sponsoring Subcommittee Chairmen: 

Westley Patterson Asea-Brown Boveri 
Dana L. Base1 Westinghouse 
Edgar Howel 1 s McGraw Edison-Cooper Indus t r i es  

New Business 

Mention was made o f  the very heavy load o f  b a l l o t s  which have recen t l y  been 

It was decided t h a t  Subcommittee Chairmen received by members o f  the committee. 

should encourage working groups t o  g ive proper time f o r  b a l l o t s .  a 
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It was agreed t o  have new stat ionery pr inted; however, the names w i l l  not be 

i nc l  uded . 
Mote was made o f  the need f o r  those who are b a l l o t i n g  the Main Committee t o  

obta in  an accurate, up-to-date set  o f  ma i l ing  labels f o r  the Main Committee 

Members from the Secretary. This w i l l  ensure an accurate b a l l o t  and el iminate 

problems wherein returns from those who are no longer members were being 

so l  i c i  ted. 

Chairman O l i n  Compton thanked ADCOM f o r  t h e i r  assistance dur ing h i s  tenure. 

New Officers o f  the Committee 

Chairman Compton announced t h a t  the fo l low ing  o f f i c e r s  would begin service 

o f  two-year terms on January 1, 1989: 

Vice Chairman; John Borst, Secretary. 

Robert Veitch, Chairman; John Bergeron, 

C1 os ing 

The l a s t  order o f  business was a sincere expression o f  thanks and 

appreciat ion which was extended t o  Chairman O l i n  Compton by a l l  o f  the members o f  

the Administrat ive Subcommittee f o r  a j ob  wel l  done over h i s  term o f  o f f ice.  

The meeting adjourned a t  10:50 p.m. 

John J. 7Y@ Bergeron 

Secretary 
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TO: Members of IEEE Transformers Cornittee 
Administrative Subcoamittee 
October 31, 1988 

SUBJECT: Status Report - Transformer Standards 

Following are topics of interest for period April 11, 1988 to October 31, 1988: 

1. Active Transformers Cornittee Projects. A listing of project activity, 
by subcomaittee, is included as attachment. 

2. The PES Standards Coordinating Comaittee meets only at the Winter Power 
Meeting. There is no liason report for the period of this report. 

3. Liason with other PES Technical Committees established in period. 

TC - PROJECT 
LIASON 

REPRESENTATIVE 

PSR IEEE Guide for the Application J. N. Davis 
Current Transformers U s e d  for 
Protective Relaying Purposes 

4. ANSI "Standards Action" reports the following newly published non TC 
standards which may be of interest to Transformers Comnittee personnel 
(March 25, 1988 - sept. 23, 1988). 
* ANSI Q7.12.28-1988, Switchgear and Transfonoers - Padmunted 

EquipPent - Enclosure Integrity 
* IEC 289-1988, Reactors 

* IEC 404-10-1988, Magnetic Materials - Part 10 - Methods of 
Measurement of.Magnetic Properties of Magnetic Sheet Steel and 
Strip at Medium Frequencies. 

5 .  The following Standards in C57 were approved ten or more years ago and 
will be withdrawn by ANSI on December 31, 1988 unless reaffirmed or 
revised before that date: 

* ANSI C57.17-1965 (R1978). Status: Unknown 

* ANSI/IEEE C57.12.81-1979 - General Requirements for Dry Type 
Distribution and Power Transformers. Status: Revision sent to 
RevCam October 1988. 

* ANSI/IEEE Q7.12.91-1979 Status: Unknown 

* ANSI/IEEE C57.104-1978 - Guide for the Detection and Determination 
of Generated Gases in Oil Imaersed Transfonaers and Their Relation 
to the Serviceability of the Equipment Status: Being revised in 
Insulating Fluids Subcornittee 



RDCOM- I 
P Z  

* ANSI/IEEE C57.105-1978 - Guide for Application of Transformer 
Connections in Three-Phase Distribution Systems. Status: 
Apparently an error on the part of IEEE or ANSI. Guide was 
reaffirmed by IEEE Standards Board June 11, 1987. 

6. The following standards in 6 7  are beyond the 5 year rule. A form1 
request is required of ANSI to extend beyond December 31, 1988. The 
request is to include a realistic estimate of time requirced if 
extensions are requested. I seek the advice of the appropriate 
subcorrmittee chairman in order to compose a response. 

a7.12.13-1982 
~7.12.21-1980 
67.12.22-1980 
67.12.25-1981 
47.12.21-1982 
CS7.12.40-1982 
Q7 12 -50-1981 

Q7.12 -52-1981 
a7.12.51-1981 

IEEE Cj7.12.11-l980 
IEEE e57.12.12-1980 
IEEZ 67.21-1981 
IEEE 47s91-1981 
IEEE C57.92-1981 
IEEE CS7.94-1982 
IEEE 24-1984 
IEEE 757-1983 

7. Tbe following Transformers Conmittee merabers have been designated as 
PES Representatives to ANSI 67: 

L. J. Savio 
J. J. Bergeron 
J. V. Bonucchi 
J. D. Borst 
J. N. Davis 
R. A. Veitch 
J. H. Harlow 

F. Huber 

Head 
Representative 
Representative 
Representative 
Representative 
Representative 
Alternate (also Accredited Standards 
Representative Coordinator) 
Alternate 

J. H. Harlow, Chairman 
Standards Subcomaittee 



Subcamittee: Audible somd and Vibration 
Subcommittea airman: Allan M. Teplitsky (212/468-4859) 

PAR 
W E'ILE 

I= ANSI W P  TRANS 
Q I A 1 M  XDENTIFICATION - corn. AS OP/SFATPS - No. No. -- 

PSU -7.112 A. Teplitsky Gui& for the Control of Y e s  4/11/88 - No Report 
Transformer Sound (8/73) 

PES 
WRD. 

W7.12.9Bb A. Teplitoky Transformer Sound Power Y e s  4/ll/88 - Rasolution Of ballots RH 
Measurement (V86 1 

SubcPnmittw: Bushing 
Subcosrmittea airman: Uren B. Wagenaar (614/223-2259) 

IEtt ANSI 
No. wo. -- 
P21 W7.19.88 

P757 PU7.19.181 

P888 pc57.19.188 

wcirrr 
QiAIRnAN 

L. 8. Wagenaar 

P. E. Elliott 

P. t. Elliott 

PAR 
ow PILE 
TRANS. 
aom. - IDWIPICATION 

General Requirements and Yes 
Test Procedures for (4/79) 
Outdoor Apparatus Bushings 
(Rev. of ANSI 06.1) 

Guide for Loading YaS 
Apparatus Bushings (5/78) 

Bushing Application Guide Y e s  
(4/79) 

WC Bushings for HVDC None 
Applications Required 

PES 
ODORD. 

18/l2/88 - D/8 being balloted SWIIR 
by subcamittee. TCD 

PSR 
IC 

- AS OP/nATUS 

8/29/88 - Reaffirmation request PSR 
subrpitted to RevcOm saz 

SUB 

S G R  
SOB 
PSR 

U/29/88 - D/2 Ballotted by WC 

4/ll/88 - !8o r w r t  

L. D. Miller TF Bushings for Distri- None 4/l1/88 - No Reprt 
bution Transformers Required 

sl&unmitte: wast mast 
suhcopmfttw airman: Dannis Gerlach (Telephone 682/236-5483) 

IFZE ANSI 
No. - m. - 

8513 PU7.114 

P842 -7.120 

PQ7.93 

-7.128 

s. oklu 

R. Jacoben 

D. Johnson 
J. Gillies, VC 

H . Johnson 

PAR 
OH PILE 
TRANS 
oom. - IDENTIFICATION 

Seislpic Guide for Power Y e s  
hansforarrs and Reactors (7/73) 

Laos Evaluation Guide for Yes 
Power Transformers and (5/88) 
Reactors 

Guide for Installation of Y e s  
Liquid Im~used Power (6/82) 
Transformers (Including 
47.12.11 and 47.12.12 
Conrolidation) 

Fire Protection of Outdoor No 
Liquid InmrrseU Power 
Transf oLmars 

AS OP/'3ATUS OJORD. 

8/18/88 - DA7 to full m 
m t t e e  for ballot. sub 

2/18/80 - Gne negatived Sub 
ballot returned to date. RM 

ffi 

2/18/88 - Work restarted None 

6/l4/88 - Pkc withheld pending uPE 

PSR 
specific questions. Sub 



subcolllpittee: D i e l e c t r i c  Tea ts  
Subcumittee Cbairsmn: Robert t. Lee (215/398-9158) 

Pl4R 
OW PICE 

W m P  TIULNS 
mu. - auuRppIN . IDP#TIFI~TICU 

H. R. -re wi on Revision of 
Dielectric T e s t s  

AS OF/STATUS 

PC57.21a W. Y. Eartacdy TP on Revision of YeS 4/ll/88 - Discussion on D/6 mne 
Dielectric Tests of W 8 6 )  re dielectric teats 
sbmt Reactors 

w7.12.eej e. A. w t c h  IT on t x t a n v i  mase to yes 1/11/88 - Reviewing ballot Hone 
otlaur clw8nc.8 fer (2m) O n D n  
POwaI Trafmfommm 

-7.98 R. E. Uinkwitz R Revisian for Guide for Yes 4AV88 - Review of scope None 
Transforarr ImpuIm mts W86) of TF 

c, v. Brant wi f o r  Revision of Dielectric 
Testing of Distribution 
Transf ormcrs 

T a t  for Distribution (9/87) for  Subcamittee and IS. PSC 
Trans f o m s  

Itquirerents for 
Distribution Traasformrr tarting. - 
wi on P 8 r t i d  Di+cbarge 

PC! 57.12.90~ w. R. nenaing TI on R o u t i n e  Inpulse Y e s  4/l l /88 - D/5 Ballot prepared Rn 

R. 1. tCr R on Law side surge Nom 4AV88 - Organizational meat- 
Required ing, W i l l  m i d e r  grounding and 

G. H. 
vaiiiurarrt Tests f o r  Tzansformrs 

W. Y. Carter TF for Hawarrernt of %oar, 4/ll/88 - Discusion re d8ta e -rent miage Required collection foraaat 

D e t e i o n  of A c c o u s t i c  13/88) Subcamittee and WG PG 
Qoissions hap Partial 
Discharges i n  Oil-t-rsed 
Power Tramformars 

pQ7.127 E. ilaralk T? on Guide f o r  Ute Yes inma - DAB t o  be ballotad T ~ D  

Sukppmittw: Imxment haasformerr 
sukomoittw Cbairmn: ~ o h n  Y. Davis (484/447-7386) 

E546 Po7.U Standard Requiramaat for 
Instrument Tranrrfoslgls 

P670 C37.077 J.G. Rdcleff Requirement for Current 
Transformets for use w i t h  
AC-High-Voltaga Circui t  
Breakers 

(Joint u/Sugr) 

PAR 
CU PILE 

TIUNS 
ann. as OF/STrnS 

Yc(l 4Al#8 - W6 t o  be SubrPittd PSI# 
(5/88) to subcamittee for ballot PSR 

SPD 

No 4/ll/%0 - Procedure t o  be 7 
rutait ted to sukoranittw 
tar ballot. 

COORD. - - 

PB32 PC57.13.4 A. J. Jormrrtti Detection of P8rtial YeS 4/ll/88 - Draft t o  be ready a t  T&D 
Discharge and plsrrrruternnf. (U/79) n e x t  meeting. 
of -rent Charge within 
Instrrnawt Transfowars 



. 
submumittee: my Type  hansformars 
Subarrrmittee Chairman: Roy t .  Upteqraff, Jr. (412/887-7700) 

PAR 
OU FILE 

IeEt ANSI sR;/rr TUMs 
No. - No. afAIlvlAN IDWTIFImTIOU corn. AS OF/srAToS COORD. - - 

57.21 R. Dudley Loading Dry Type Reactors None 4/l1/88 - PreQaring revisions None 
(oontr ibut ion) Required for Tables 2 b 3 

P259 None A.U. Iverson Stanaard Test Roadure No 4Al/88 -D/3 discussion 7 
for Evaluation of Systenm 
of Insulation for specialty 
haasformars 

4/l1/88 - Rasolution of nega- 

9/22/88 - SuRpission ready for 
StB 

None PC57.12.01 E. Koenig Genexal Requircrwts for Y e s  
Dry Type Distrihtion and (7/82) tive ballots of Dfi. 
m r  TranaforPcrs 

pQ7.96 W.H. Ecutschler Guide for Loading Dry T y p  Y e s  6/15/88 - Subission approved PSR 
Distribution and m r  (2/81) pending condition. PSIM 
hansf o m s  

-7.124 A.D. Kline RaaamendadPractice for yes 4/ll/88 - D/S to be 
Measuring Partial (1/86) balloted in E. 
Discharge and MeasurePmt 
of m e a t  Charge in my 
Type- hansformars 

for Thermal spaluation of (U/85) ballot of draft. 
Iasulation Spt- for 
Solid Cart and Rario 
Encapsulated pawar and 
Distribution Transformers 

PCS7.12.60 G.L. Bowers Statandard Test Procedure Yes 4/ll/88 - Discussion re 

None 

unclear 

P1152 -7.12.59 R. E. Uptegraff Dry-Type haasforrar Y- 4/ll/88 - Has bee0 aeprOVd PSR 
Tbrough Fault Currant (84) by St& Held Bending -7.96 sw;R 
Duration Guide revision 

Task Force on Phnmbility No 
and Toxicity on flamability aiteria. 

No 
Transient voltage 
Analysis of a Dry-~yp 
hansforaar Coil 

G.L. Bowers 4/ll/88 - Will gather info 
4/ll/88 - Returned by StB 
for sndorsemsnt by I= and IEC 

pQ7.12.58 A. D. Kline Guide for conductl 'nq 

IEEE 
No. - 

Subcomaitthe: 
Subconmitt- Chairman: William N. Kennedy (413/494-2322) 

HvMl Converter Transformars and Sowthing Reactors 

PAR 
FILE 

ANSI wG/Tp W S  
COORD. - NO. Qwm IDENTIFI~TI(M 7 aclm. AS OF/STATUS - 

4/l1/88 - Discussion regarding Rn 

harmanic losses. 
10/10/88 - PAR request Sent 

pcC 7\29 W. Kennedy Dielectric T e s t s  for HvMl No 
Transformers and Reactors dielectric testing and TLD 

to NesCom 



Subamnittee: Insulating rluids 
-ttm Chaiwan: Henry A. m r -  (412/983-4335) 

#57.1@6 

#57.1@4 

-54 pQ7.121 

I E  
@lo. - 

a38 

Pq7.111 

F. W. Heinricks 

H A .  Pear- 

H.A. Pearce 

H.A. Fearce 

Guides for ]Lccsetanea a d  
rnintenana of Insulating 
Oil in Equipment 

Wda for the Detection 
.ad Determination of 
Oarratad Gases in Oil- 
IinarMd Transf-rs 
aad Tboir Relation to the 
S8rvimability of the 

Guide for and 
Haintenance of Less 
namable HWocarbon 
Fluid in Transformms 

Guide for AccQPtance and 
Plaintemnee of Silicone 
Fluid in Tranofonuers 

submmittee: Insulation Life 
Subcoawittee Chaiwan: Devid H. Douglas (216/447-3370) 

AWSI m/TF - No. Q U L I m  IDENTIFf CATION 

Pq7.91 W.E. W r e M  Guide for Loading 
Wneral Oil-fnmmed 
TraMform9xs 

P67.lm A.C. Wludack Standard Tart Promdure 
for T b n ~ l  tvallntion of 

As OF / STaTUs 

4Al/88 - D/l being prepared 

4 w 8 8  - D/S Under review 
Draft to be balloted by sub- 
-Wee before next meeting 

2/22/88 - Suhuission approved 
by RavCola. 

\ 

3/21/87 - Hew PAR approved 
by Haclcom. 

PES 
mRD. 

Nane 

- 

PSR 
ThD 

TLD 
PSR 

TLD 
FG 

YeE 4/1#88 - Inplts of 4 TF sub 
13/85) being reviewed. ThD 

No 4/11/88 - Various inputs W E  
(p&nlinrJ)being aurepbied. RH 

PSE 

Oil-Inmused Distribution TLO 
aad para2 Transformrs SPD 

pQ7.119 Ret. G& RecollllflcMdad Psomdurm for Yes 4Rl/88 - D/re  and tutorial 
Parforming Temperature appendix discussed. SVB 
Rise T e s t s  on Oil-InrParsed PSR 
powr Transformers at Loads 
Beyond Nameplate Rating 



SubcolPlaittee: Performance Qaracteristics 
S&conmittee ChairrPsn: J o b  D. Borst (314/634-2111) 

IEEE 
No. 

e638 

- 

e785 

P262 
E3 

P262 
E2 

P262 
El 

P262 
E 

P1898 

ANSI W/TF 
No. QIAIW 

None L.R. Stensland 

- 

Ks7.18.111 C.G. eoundo 

Pq7.21 J.W. MCGi11 

pQ7.116 B.K. Pate1 

-7.12.90 W.R. Henning 
e3 

Ks7.12.90 W.R. HeMing 
e2 

pQ7.12.98 W.R. Henning 
el 

pQ7.12.90~ W.R. Henning 

-7.123 W.R. Henning 

p462C W7.12.00 W.R. Hcnning 

W7.125 D.J. Cash 

R. H. Razer 

W7.12.88i J. W. Matthews 

C. J. McHillen 

T. P. Traub 

PAR 
W FILE 
TRANS 
corn. - IDWTIPIQITION 

Qualification of Class 1E Y e s  
Transfornars for Nuclear 
Power Generating Stations 

Practices and Requiremnts Y e s  
for Semiconductor Power (6/81) 
Rectifier Transfoners 

Requirements, Terminology, yes 
and Test Code for Shunt 
Reactors over 588 KVA 

(6/88) 

Guide for hansformars 
Directly Connected to 
Generators 

47.12.90e3 - Revision 
of 47.12.90 Section 8 - 
"No Load Wses and 
Exciting Current" 

Revision of 87.12.98 
Section 8.3.3 

Addition to 47.12.90 
Section 8 

Revision of 47.12.90 
Section 9 - Load Loss 
and ImeeQlm Tmfs 

Guide for Transformar Loss Yes 
measurment W85) 

Supplement for Allowable No 
Loss Tolerances and Methods 
of LOSS Masurfamnts 

Guide for Failure Investi- Yes 
qation, Donsmntataon and W 8 7 )  
Analysis for Power hans- 
formers and Shunt Reactors 

Tp - LTC Position Me 
Indication 

TF-Nameplate Information Y e s  
"Directed F l o e  (12/86) 

TF-Routine Resistance Test No 
C57.12.00k, Table 14 

TF-LTC Performance Reports No 

AS OF/SPATUS 

4/8/88 - DA6 SuhPittd to 
ballot of amin amnittee 

6/9/88 PAR Ap~rwed 
4/ll/88 - ~ / 7  being prepared 

5/25/88 - Wcrnaent nrbaPitted 
to IEEE Std. Board 

4/U/88 - Capleie - Awaiting 
Section 9 rework. 

4/ll/88 - D/8 approved by Tc 
1985. Text held pending 
Q7.12.90e3 project. 

4/31/80 - D/4 text being held 
pending 47.12.98t3 project. 

4/U/88 - Draft discussed 
by =- 
4/ll/88 - work awaiting 
conclusion of 47.12.986 

11/3/87 - Proposal pending 
round-robin test. 

4/l1/88 - seeking resolution 
of acgative ballots on D/§ 

4Al/88 - Summry report issued 

4/31/88 - Awaiting inplt from 
Loading Guide WC. 

4/11/88 - To be considered by 
Herring WG. 

4/31/88 - Newly formed TF 
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1. 

2. 

3 .  

DIELECTRIC TESTS SUBCOMMITTISE 
ACTIVITIES 

ADMINISTRATIVE SUBCOMMITTEE 10/31/88 

Membership - 52 
Olin's letter indicates that John Dutton, Charley Honey, 
George Iliff and Harold Light are off and Dave Douglas' let- 
ter indicates that A 1  Wurdak has resigned. I have Bill 
Carter, Ramon Garcia, Richard Lowe and Greydon Woolerton as 
members. Also, W. E. Boettger and Jim Douglass are not mem- 
bers. I have correspondence that Jean Pierre Gibeault will 
replace Greydon Wosferton. Therefore, my final tally is 52. 

Propose Ed Howells for membership in the Transformers Com- 
mittee. Ed has been chairing the Task Force for Acoustic 
Detection of Partial Discharge. 

Standards Activities 

a. 

b. 

C. 

a. 

Bill Kennedy - PC57.21/D7 - Requirements, Terminology 
and Test Code for Shunt Reactors over 500 kVA. 

Balloted at the Dielectric Tests and Performance 
Characteristics Subcommittees. 

Bob Veitch - PC57.12.00j - External Phase-to-Phase 
Clearances for Power Transformers. Bob reports suc- 
cessful Committee balloting with 82% acceptance and 1 
negative ballot resolved. The Task Force has completed 
its work and will be disbanded. 

Bill Henning - PC57.12.90~ - Routine Impulse Test for 
Distribution Transformers. Discussion of ballot of 
Draft 6 is scheduled for Long Beach. 

Ed Howells - PC57.127 - Trial Use Guide for the Detec- 
tion of Acoustic Emissions from Partial Discharges in 
Oil-Immersed Power Transformers. PC57.127/D1 was bal- 
loted at the Dielectric Tests Subcommittee level. 

Robert E. Lee 
October 28, 1988 
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IEEE/PES TRANSFORMERS COMMITTEE 

REPORT ON TECHNICAL PAPER ACTIVITIES 

(a) 1988 PES Summer Power Meetins (SPM) 

The SPM was held in Portland, OR from July 24-29. Thvre were two 
Transformer Sessions, one on July 26, where four paper were 
presented and the second on July 27 where three papers were 
Presented. I chaired the Transformers I session and Jim Gillies 
chaired the Transformers 11 session. 

There was also a very well attended panel session sponsored by 
the T C D Committee titled, "Amorphous Transformers - Where are 
we?" Two of our Transformers Committee members were on the 
panel, our Chairman Olin Compton, presenting his thoughts from 
the user viewpoint and Larry Loudermilk with the manufacturers 
viewpoint. 

( b )  1989 PES Winter Power Meeting. 

Ten papers were submitted for the 1989 WPM. Five have been 
accepted for presentation, four were rejected and one was 
withdrawn. Again, I would like to thank all those members who 
were able to review the papers and return their reviews and 
comments in a timely manner. As a result of having only five 
papers accepted, there will be only one Transformers Session at 
the WPM in New York. 

(c) 1989 T & D Conference 

The 1989 T C D Conference will be held in New Orleans April 2-7 .  
At this time, I have received 21 Declarations of Intent, thus if 
all declarations of intent result in a paper, we will have 21 
Papers to review for this conference. The deadline for receipt 
Of manuscripts in New York was Oct. 7. A t  this time I have only 
received eight papers and they have been sent to various members 
for review. For the papers sent out for review at this time, I 
have asked that the "yellow" RF-2 form and accompanying comments 
be returned to me by NOV. 14. This is not much time, however, it 
has been dictated by PES headquarters asking for my "Green" RF-3 
forms by Nov. 14 in New York. I have talked to Nancy Heitman, 
Manager of Society Special Services about this date but she was 
not able to change it as it was set by the Technical Paper 
Co-ordinator of the conference. I told her we would do the best 
we could but it appears obvious to me that the Novo 14 date to 
have all reviews into headquarters is unrealistic. 
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P Z  e Technical Cou ncil Publications Committee 

This committee met at the SPM in Portland on July 25, 1988. The 
following items from this meeting should be noted: 

1. 

2. 

3. 

4 .  

5 .  

The Publication Guide, for Mandatory Review of Visuals and Use of 
Overhead Transparencies is being revised and new guidelines will 
be presented, A s  you know, overhead transparencies have not been 
petwitted at recent meetings but this policy is now being 
reviewed. In the future, all visuals will have to be approved by 
the Technical Program Co-ordinator before they can be shown at a 
technical session. 

The subject of Confearence Record Status Papers was discussed. It 
was agreed that all papers to be presented at the 1989 T 6; D 
Conference will be published as Transactions papers, The 
"Conference Paper" classification will not be introduced until ' 

the 1991 T C D Conference. 

A training session was held for new Technical Paper 
Co-ordinators. Each new Vice-chairman is automatically the 
Technical Paper Co-ordinator and is very quickly thrust into the 
job of sending out papers for review, checking the reviews, 
deciding which papers will be published and which will not and 
finally setting the Program for the Summer and Winter Power 
Meetings. These training sessions should prove to be very 
valuable . 
Review Procedures for IEEE Periodicals (see Item 1). The 
Publications Board (PUB9 had noted, with concern, an IAS policy 
requiring presentation of a paper at an I A S  conference as a 
prerequisite for Transactions publication. A similar PES policy 
was also.noted. Many PUB members believed that the "conference 
prasentation requirement", appear'ed to discriminate against 
non-U.S. authors. 

As a result, a new policy was drafted which was presented and 
approved at the May 20 PUB meeting. 

The new policy is shown on Item 1. Item B of this policy states, 
"The sponsoring Society will be rQSpOnSibl8 for ensuring an 
alternate method of presentation or review if an author cannot 
himself/herself make the presentation at the conference! 

Technical Paper Presentations at Technical Committee Meetings 
(see Item 2 ) .  A proposal to allow the presentation of a maximum 
of three technical papers per year, per committee, at Technical 
Committee Meetings, which are held at locations and times 
differing from those of the PES General or Special Meetings, was 
discussed. The pros and cons of such a policy are given in Item 
2.  This proposal was discussed but no decision was made at the 

Vice-Chairman/Publications Co-ordinator 
Transformers Committee 
---=-.. - '* 20 OCt. 28/88 
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THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. 
345 EAST 47TH STREET, NEW YORK. N.Y. 10017.2394. USA. TELEX 236411 

tEEE 

a June 16,  1988 DIRECT NUMBER (212) 705- 4 

TO : Technical A c t i v i t i e s  Board 

FROM: Timothy N. Tr ick - Vice Pres ident ,  Publ ica t ion  A c t i v i t i e s  

SUBJECT: New Pol icy  on Review Procedures f o r  SEEE Per iod ica l s  -- ACTION 

* 
' A t  i t s 'Feb rua ry  12 meeting, t h e  Publ ica t ions  Board'had noted, with concern, an 
Indus t ry  Applicat ions Society p o l i c y  requi r ing  presenta t ion  of a paper a t  an IAS 
conference a s .  a pre requ i s i t e  for TRANSACTIONS publ ica t ion .  
po l icy  was a l s o  discussed. 
presentors  f o r  au thors  not a b l e  t o  a t tend  a conference i n  person, many PUB members 
bel ieved tha t  t h e  conference presenta t ion  requirement, un l ike  the  t r a d i t i o n a l  
j ou rna l  review process ,  appeared t o  d iscr imina te  aga ins t  non-U.S. authors .  It was 
the re fo re  agreed that a new po l i cy  e x p l i c i t l y  precluding such d iscr imina t ion  should 
be d r a f t e d  ,and presented a t  t h e  May 20 PUB meeting. 

The proposed new Pol icy ,  shown over l ea f ,  w a s  approved a t  the.May PUB meeting. 
Before seeking f i n a l  approval from the  Board of Direc tors ,  TAB'S comments on t h e  
wording and content  of t he  proposed pol icy are sought. 

A similar Power Society 
Although both IAS and PES can arrange f o r  a l t e r n a t e  

REASON : 

Assure by means of an e x p l i c i t  po l icy  t h a t  any review process  involving 
conference p resen ta t ion  does not  d i scr imina te  a g a i n s t  non-U.S. au thors .  

PROPOSED ACTION: 

Provide PUB with comments on t h e  wording and conten t  of ' the proposed 
new pol icy.  

P R O P O S E D  N E W  P O L I C Y  

6 . 2 0  - REVIEW PROCEDURES FOR I E E E  PERIODICALS 

A l l  a rch iva l  mater ia l  published i n  I E E E  per iodica ls  must undergo peer  
review. Conference presenta t ion  by an author may be one method of 
peer review, but  i t  may not be a requirement. Such a requirement d i s -  
cr iminates  againsr  authors who cannot a f ford  conference t r a v e l .  unduly 
r e s t r i c t s  the flow of information i n  a t ransna t iona l  organizar ion,  
and, thus ,  is a d isserv ice  t o  the  members. If conference presentacion 
is a p a r t  of  the review process ,  an a l t e r n a t e  review process ,  which is 
not  dependent on the  au thor ' s  a b i l i t y  t o  t r ave l ,  must be of fe red .  

For chose few I E E E  publicat ions which l i n k  conference presenta t ion  to 
l a t e r  journa l  publlcacion. thr fol1owir.g po l i c i e s  apply: 

A.  All conference/journal papers w i l l  be se lec ted  on meri t  and 
appropriateness ,  noc on rhe a b i l i t y  of the author t o  present  
h i s /her  paper i n  person. 

The sponsoring Society will be responsible fo r  ensuring an a l t e r n a t e  
method of presenta t ion  o r  review i f  an author cannot hi.mself/herself 
make the Presentat ion a t  t he  conference. 

B. 

C .  The above p o l i c i e s  w i l l  be made c l e a r  i n  both formal and informal 
communications with a l l  prospect ive authors .  
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Techni-1 Pa er wesentations 
at Technical E ommittee Meeturgs 

Prmosal 

To allow the presentati ximum of three Technical pa ers 
Coqupitt echnical Committee Meetings wbch 

s differing from those of the PES 
They would be reyiewed and,judged 

e: E 3 2  aEe€ocatians 
General or S ectal M e e  
as are all ?der apers author would be given the right to request whsch type of. meeting he wguld prefer for Q i s  
presentation, The Technical Pa er Coordinator, in con unction 
with the Committee Chairman wou!?d elect which approve4 pa ers 
are to be presented at the Comfttee Meetin After this presentation only, the paper would receive rG!i Transactions 
status . 
Pros 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

7 .  

It would rovide for the author a larger audience of 
uniquely informed listeners . 
It would allow a much.longer, more det iled presentation (if 
desired by' the Committee) without tnterfermg with other 
Committees. 
It would stimulate more oral and written discussion. 
It would relieve the meeting room scheduling problem at PES 
meetings. 
It would encourage the-submittal as IEEE papers of some of 
the better, qrore practical gapers now being presented to 
other specialized conferences here the author in the ast 
has been seeking the larger audience instead ok the areffivai 
pub1 icat ion. 
The, Committee would assume the responsibility of providing a 
pro)ector and screen as well as a meeting room. 
Greater attendance by local members would be promoted for 
Committee meetings. 

Cons 

1. Transcerring the presentation of Technical Pa ers to otber 
locations would tend to weaken the PES Genera!? and Special 
Meetings and may cause some members to stop attending. 

2. This proqedure raa lengthen the Committee Meeting some sf 
which, with- adjuncg meetings, are already three or four days 
long. 

3. It would probably cause h .availabili$y of 
pre rrnted papers because timing relative to 
pubfisbing of other ,prqpri ofher hand, this 

eading of the publishing reprints may provide 
e relief to Society Specia 

Revised 8-10-88 
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Please Reply To: 

October 28, 1988 

To: IEEE Adcom Committee and Transformer Committee 

Subject: Awards Subcommittee's Report 

The following awards have been selected and processed: 

1. PES Prize Paper Award nomination. 

'A Refined Mathematical Model for Prediction of Bubble 
Evolution in Transformers' 

W. A. Fessler 
T. 0. Rpuse 

0. R. Compton 
W. Jet MCNUtt 

2. Technical Committee Prize Paper recipient. 

'A Refined Mathematical Model for Prediction of Bubble 
Evolution in Transformers' 

W. A. Fessler 
T. 0. Rouse 

0. R. Compton 
W. J. MCNUtt 

3. Technical Committee Distinguished Service Award 
0. R. Compton 

4. Technical Committee Working Group Recognition Award 
Working Group on Harmonic Load Current Heating 
Chairman - W. J. McNutt 

The selection process for the Baker, Fink and Thompson 
Awards will be reviewed prior to April 1, 1989. 

5. Transformer Committee Certificate of Appreciation Awards 
have been requested for: 

R. A. Veitch 
0. R. Compton 
D. A. Yannucci 

- 

ajm: 0789R 

Awards Subcommittee 
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for near officers for the ooppmittee, somt ltcw subcommittee chair- 
men,=d- fortheothcrsubcantmr 'ttw chairmen will be considered at 

, .  

the LoBg Beach Meeting. 

O k  Compton 



WEST COAST TRANSFORMER SUBCOMMITTEE 

MEETING MINUTES 

LONG BEACH, CALIFORNIA 
NOVEMBER 1, 1988 

The meeting was called to order at 1O:lO AM by the Chairman, Dennis Gerlach, 
with ten members and two guests. 

-Approval of Previous Meeting Minutes- 

There were no changes to the previous meeting's minutes of February 18, 1988. 
The minutes were therefore approved. 

-New Membership- 

Denise Roth requested membership into the subcommittee. 
passed Ms. Roth's membership into the subcommittee. 

The members voted and 

-Future Meetings- 

The next meeting o f  the West Coast Transformer Subcommittee will be held in 
Phoenix, Arizona, February 15, 16, and 17. It will be held jointly with the 
West Coast Substation Subcommittee. 

e 
-Working Group Reports- 

-Consolidation Guides: Jim Gillies reported that there were 10 attendees 
Denise Roth had combined ANSI C57.11 and 12. 

The 

at the working group meeting. 
Bill Isberg and Lou Tauber are editing ANSI (37.93. The goal i s  that the two 
sections will be put together one month before the meeting in Phoenix. 
working group should have a chance to examine the entire standard before the 
meeting. The working group should be able to ballot the standard at the next 
meeting. Mr. Gillies said that he had talked to Mr.Compton, and that the plan 
to have the standard in two separate sections is acceptable. In summary, the 
first complete draft should be put together for the Phoenix meeting, with the 
standards to be completed approximately one year later. 

-Fire Protection Guide: Denise Roth reported for Herb Johnson, the 
Chairman of the Fire Protection Guide, that progress i s  being made, and that 
outlines have been made. 
not be combined with the Substation Fire Protection Guide. 
that this guide covers indoor transformer applications, and will also contain 
transformer selection information. Mr. Harlow, the IEEE Standards 
representative attending the subcommittee meetina felt that this would be 
suf f i ci ent . 

The PAR was returned, questiolring if this guide could 
The response will be 



-Seismic Guide: Samuel Oklu, the chairman o f  the Seismic Guide reported 
tha t  there were 6 members and 2 guests a t  the working group meeting. 
was discussed. 
was as follows: 

Draf t  17 
Of the Main Committee ba l l o t s  sent f o r  voting, the d i s t r i bu t i on  

100 qua l i f ied  Voters 
67 Approved 
3 Disapproved 
12 n o t  voting - no expert ise i n  t h i s  area 

An examination was made of the three negative votes. 
were formulated. 

Responses t o  these votes 

Dra f t  14 has been bal lo ted by the Main Committee and passed w i th  78% response. 
The one negative b a l l o t  was cleared. 
reviewed. Draft 014 w i l l  be forwarded t o  the Standards Board. 

Ed i to r ia l  changes t o  the draf t  were 

-Old o r  New Business- 

There was no o l d  o r  new business t o  discuss. 

-Topics o f  Discussion- 

about tes ts  performed on a pole mount transformer, which was followed by a ten 
minute video tape. 

Destructive Testing o f  Transformers: Dave Sundin gave a short  Narrat ive 0 

General Comments: 

- The next meeting i n  Phoenix w i l l  have discussion on desolved gas i n  o i l  
screening, and transformer temperature. 

The meeting was adjourned a t  11:ZO AM. 

West Coast Transformer Subcommittee 

ldec88b.dwg 
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PERFORMANCE CHARACTERISTICS SUBCOMMITTEE 

Long Beach, CA - November 1 .  1988 
MEETING MINUTES 

I .  INTRODUCTION/ ATTENDANCE 

The Performance Characteristics S u b c o m i t t e e  (PCS) met a t  
1l:lS AM on Tuesday, November 1 ,  wi th  37 members and 39 g u e s t s  
r e g  is ter i n g  the  Lr a t tendance .  

11. APPROVAL OF MINUTES 

The minutes  of t h e  Apri l  12, 1988 PCS Meeting were approved as 
p r e v i o u s l y  submit ted.  

111. CHAIRMAN'S REMARKS . 

1 .  E f f e c t i v e  January 1 ,  1989, John W. Matthews of Baltimore 
Gas and Electric w i l l  become Chairman of t h e  PCS. 

I am g r a t e f u l  for t he  s u p p o r t  rece ived  from PCS members 
dur ing  t h e  last s i x  years and am c o n f i d e n t  t h a t  s u p p o r t  
will be extended t o  John. 

2. Lia ison  Reports 

a. Dave Smith, PTI, p resented  h i s  l i a i s o n  report on t h e  
a c t i v i t i e s  for t h e  "Network Transformer P r o t e c t i o n  
Working Croup" of t h e  IEEE Power Systems Relaying 
Committee ( Attachment PCS-A) . 

b. A pre l iminary  r e q u e s t  for l i a i s o n  from t h e  Switchgear  
Committee has  been i d e n t i f i e d .  
is ANSIIIEEE C37.36B - Guide t o  Curren t  I n t e r r u p t i o n  
w i t h  Horn Gap Air Switches (Attachment PCS-B). John 
Matthews w i l l  pursue the  need for formal l i a i s o n .  

The s u b j e c t  o f  i n t e r e s t  

3. The p o r t i o n  of t h e  S tandards  S u b c o m i t t e e  Report  p e r t a i n i n g  
to PCS p r o j e c t s  is attached f o r  review (Attachment PCS-C) . 

4 .  Subsequent t o  t h e  meeting, Dennis Marlow (Federal P i o n e e r )  
and Jim Sim (NE1 Fer ran t i -Packard)  were added to  t h e  PCS 
roster. 

IV. AGENDA CHANGES 

None i d e n t i f i e d .  

2 7  
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Performance Characteristics Subcomittee 

V .  WORKING GROUP REPORTS 

1 .  

2. 

Transformers Directly Connected to  Generators - B.K. 
(Bfp in)  Pate1 

\ 

Since the approved Guide (C57.116) was submit ted to the 
Standards Board i n  May, the Working Group d i d  not meet a t  
t h i s  meeting. 
time. 

Final disposition was not known a t  t h i s  

Test Code For Shunt Reactors ((257.211 - J.W. (Jack) McGill 

This working group met a t  3:OS PM on October 31, 1988, w i t h  
eleven (11 )  persons present; seven (7 )  members and four (4) 
guests . 
The results of balloting CS7.21/D? i n  the Performance 
Characteristics Subcommittee are as follows: 
were sent out  and 44 were returned (80%). 

55 ballots 

Approved without comments 12 
Approved w i t h  comments 21 
Negative Vote 1 
Not Voting 10 
No Response 11 

Total 55 
The one negative vote requested that correction techniques 
for losses be minimized and that the copper losses be 
reported a t  a temperature of 20°C and not corrected to  the 
guaranteed losses, established a t  temperatures of 75°C or 
85 O C  , depending upon rating . 
This working group d i d  not accept t h i s  suggestion for the 
following reasons : 

1) Transformer standards presently state that, 75/8S°C 
are the temperatures for correcting load losses 
( including copper loss). 

2 )  Guaranteed losses are based on 7S/8S°C temperatures. 

3) 20°C is not an operating temperature. 

The Chairman w i l l  discuss 
negative voter t o  try t o  obtain resolution. 

W . G . ' s  decision w i t h  the 
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The remaining portion of t h i s  meeting was used t o  accept or 
reject the many coments received from the balloting. 
following are some of the major conclusions based on the 
W.C. discussions: 

- The word "Rated" w i l l  be inserted i n t o  the t i t l e  t o  read 
"Requirements, Terminology & Test Code for  Shunt 
Reactors Rated Over 500 kVA". 

- Conventional coordinates were clarified on the magnetic 
character is t i c s  curve . 

The 

L 

- Two tables, 4A EL 48, w i l l  remain; one for oil-immersed & 
one for  dry-type shun t  reactors. 

Some wording w i l l  be modified on each 4A or 4B table to 
clarify the various tests listed. 

- Several paragraphs, which are similar to  t h e  
Transformer Standards, w i l l  be added to  establish 
temperature 1 imitations on measuring cold res is tance. 

A mechanical pressure relief device w i l l  be added t o  the 
standard list of accessories. The fault pressure and 
gas accumulation relay w i l l  not be standard. 

A paragraph was added which states that the core ground 
connection should  be accessible w i t h o u t  removing any o i l  
from the shunt reactor. 

- 

- 

- 

- Loss measurements, acoustical measurements, vibration 
and temperature rise tests are specified t o  be made a t  
full voltage and current unless the manufacturers tes t  
fac i l i t i es  are not adequate for f u l l  testing. 
these conditions the manufacturer is permitted t o  test 
a t  reduced voltage and current, as well as single phase, 
provided the test results have been mutually acceptable 
to  bo th  user and manufacturer. 

Under 

- There were numerous editorial changes. 

The corrections approved i n  the dielectric and the 
dry-type task forces, discussed i n  previous meetings, 
w i l l  be incorporated into t h i s  standard. When a l l  these 
corrections have been collected and approved, a draft #8 
w i l l  be established and balloted i n  the Main - Transformers Comittee. T h i s  could occur before our  next 
meeting. 
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3. Failure Analvsis - W.B. (Wally) Binder, J r . ,  for D.J. (Don) 
Cash 

The Working Group met a t  1:OO PM on October 31, 1988. 
There were 28 members and 25 guests present. 
Cash w a s  unable to attend the meeting. 
Wally Binder, T.F. Chairman, conducted the  meeting. 

Chairman Don 
In h i s  absence, 

The results or balloting Draft 6 of C57.125 were reported 
as follows: 

53 ballots mailed 
33 ballots returned 

1 ballot t o  Subcommittee Chairman 

16 bal lots  returned approved 
12 bal lo ts  returned approved w/comment 
2 ballots returned not approved 
3 ballots returned not voting 

Prior to  the Working Group meeting, the negative ballots 
were discussed i n  an attempt to gain resolution. 

The changes to Draft 6 which were the  result of resolving 
the negative ballots and which incorporated a l l  eoments 
received were reviewed. 
negative ballots. 

These changes resolved the 

After complete review of the proposed changes, the Working 
Group voted i n  favor of s u b m i t t i n g  the next draft t o  the 
Performance Characteristics Subcommittee. 

4 .  toss Tolerance and Measurement - W . R .  ( B i l l )  Henning 

The Work Group on Loss Tolerance and Measurement met 
October 31, 1988, at  3:05 PM, w i t h  26 members and 15 guests 
present. After approval of the previous meeting minutes, 
there was a report of the Loss Measurement Guide Task 
Force. The Task Force is rewriting Section 9 of C57.12.90, 
and the topics centered on p o i n t s  that need to  be resolved 
so the draft can be written. 

The f i r s t  item of discussion was whether or not to  impose a 
5% l i m i t  on correction for  phase angle error i n  the test  
system. After much discussion involving the stabil i ty of 
corrections and how to account for the calibration 
uncertainty, the general feeling of the Task Force and t h e  
Working Group was that the 5% l i m i t  on correction should be 
part of the proposal. 
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A second item of discussion was the requirement for 
temperature conditions during the loss test .  
transformers larger than 2500-kVA, it  was agreed that the 
present wording is adequate. 
transformers, Jeewan P u r i  agreed to  define the requirements 
for temperature measurement. 

For 

For distribution 

A t h i r d  item for discussion was problems encountered 
conducting the tes t  w i t h  three phase excitation while 
measuring losses one phase a t  a time w i t h  s i n g l e  phase 
instrumentation. 

A t  the Work Group meeting it was decided t o  make agreed to 
changes i n  Section 9 and then conduct a ballot. 
has agreed t o  rewrite Section 5 on resistance measurement. 

Jim Tingen 

A proposal for a tolerance on measurement accuracy was 
handed ou t  a t  the meeting. 
also be added to C57.12.00. 

I t  was agreed t h a t  t h i s  should 

I t  w a s  decided to prepare a ballot as follows: 

5 .  

a.  Section 5 of C57.12.90 (resistance) 
b. Section 8 of C57.12.90 (no-load losses) 
c. Section 9 of C57.12.90 (load losses) 
d .  Tolerance on measurement accuracy for C57.12.00 
e. 2OoC reference temperature for  no-load losses i n  

C57.12.00 

The Working Group also discussed the project to make the 
resistance tes t  a design tes t  for  d i s t r i b u t i o n  transformers 
larger than 500 kVA. This w i l l  be reballoted. 

A t  the end of t h e  meeting it was announced that S a m  Mehta 
is resigning as Chairman of the Guide Task Force. Dr. R. 
Cirgis has agreed t o  serve as the new Chairman. 

Semi-Conductor Rectifier Transformers - S .  P. (Sheldon) 
Kennedy fo r  C.C. (Charlie) Pounds. 

The Uorking Group met on Monday, October 31, 1988, w i t h  12 
members and 9 guests i n  attendance. In  the absence of 
Chairman G.C. (Charlie) Pounds, Secretary Sheldon P. 
Kennedy chaired the meeting. The minutes of the A p r i l  1 1 ,  
1988, meeting were approved as presented. 

I t  uas proposed to include a clause i n  the s tandard  that 
total stray loss may be segregated into eddy current losses 
and other stray losses, if  agreed upon beforehand by both 
user and manufacturer. I t  w a s  also recomaended that the 
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use r  supply t h e  harmonic a n a l y s i s  t o  allow t h e  manufacturer 
t o  c a l c u l a t e  t h e  effects of harmonics on the  load  l o s s e s .  
I t  w a s  recommended t h a t  C57.110 be referenced as a method 
of ana lys i s .  

I t  was proposed that  t h i s  harmonic a n a l y s i s  could then be 
used to  test t h e  c a p a b i l i t y  of  a t ransformer t o  d e l i v e r  
non-sinusoidal c u r r e n t .  I t  was recognized that t h e  obvious 
best way t o  perform t h i s  test  would be to perform an actual 
load test wi th  the t ransformer and rectifier coupled t o  the 
a c t u a l  load and powered by rated vol tage.  
recognized as impract ical .  I t  w a s  suggested t o  inc lude  two 
methods of t e s t i n g  with s inuso ida l  cu r ren t  capable of being 
performed in  a manufacturer ' s  test f a c i l i t y .  
would be performed without t h e  rectifier as fol lows:  

I \  

This is also 

These tests 

Method A Test  the  transformer with only rated s i n u s o i d a l  
losses input .  The r e s u l t s  of t h i s  temperature  rise test  
could be cor rec ted  f o r  t he  harmonic losses c a l c u l a t e d  in  
each winding. The method of temperature rise c o r r e c t i o n  
w i l l  be i n  accordance with ANSUIEEE C57.12.90 and 
Cf7.12.91 test codes. 

Method B 
s inuso ida l  l o s s e s  p lus  t h e  ca l cu la t ed  harmonic l o s s e s .  
r e s u l t s  o f  t h i s  test w i l l  a l s o  have t o  be mathematically 
corrected f o r  transformer winding, loading and harmonic 
loss r e s p o n s i b i l i t y .  

Input t ransformer losses equal  t o  t h e  rated 
The 

While it was recognized that t h i s  method w i l l  no t  be 
e n t i r e l y  p rec i se ,  it is fe l t  that it may be  t h e  most 
appropr i a t e  way t o  s imula te  the  a c t u a l  cond i t ions  by t es t  
i n  a practical and reasonable  manner. 
a g r e a t  s t e p  forward over  our present  s tandards .  

I t  w i l l  c e r t a i n l y  be 

A more p r e c i s e  d e f i n i t i o n  of acceptance is sought  on 
rectifier transformer overload c a p a b i l i t y .  
t h a t  the  terms "without damage" or "without in jury"  were 
ambiguous. 
temperature l i m i t  
app l i ca t ion .  Roger Hayes w i l l  reword t h i s  s e c t i o n  t o  
incorpora te  t h e  loading guides  as  tools for  eva lua t ion .  
w i l l  also be recommended t o  use RMS equiva len t  c u r r e n t s  in  
l i e u  o f  t he  a c t u a l  stepped overload cu r ren t  p r o f i l e s .  
a l lows t h e  t e s t i n g  t o  be more feasible. 
recognized t h a t  end po in t  t e s t i n g  for temperatures  were 
inaccura te  when t h e  c u r r e n t  was still  ramping t h e  
temperature upward. 

I t  was f e l t  

I t  was a l s o  bel ieved that to g i v e  an a b s o l u t e  
d be inappropr ia te  depending upon t h e  

I t  

T h i s  
I t  was also 
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I t  was recognized t h a t  we have n o t  a c c u r a t e l y  d e f i n e d  a 
method of s h o r t - c i r c u i t  t e s t i n g .  
r e f e r r i n g  to t h e  s h o r t - c i r c u i t  test  s t a n d a r d  Some 
rectifier t ransformers  may be s u b j e c t  to  DC c u r r e n t  
c o n t r i b u t i o n s  as well as AC c u r r e n t  f a u l t  l e v e l s .  T h i s  
de te rmina t ion  would take a complete a n a l y s i s  of 50 t o  60 
c i r c u i t s .  T h i s  burden p l u s  t h e  d i f f i c u l t y  i n  performing 
such a test p r e s e n t l y  is monumental. 
r e f e r e n c e  t h i s  fact i n  t h e  forward acknowledging t h a t  t h i s  
s t a n d a r d  does n o t  address a l l  of t h e  p o s s i b l e  areas where 
short  c i r c u i t  forces may be  p r e s e n t .  However, due t o  lack 
of concurrence a t  t h i s  time on t h i s  s u b j e c t ,  we cannoc 
f u l l y  address t h i s  p r e s e n t l y .  F u r t h e r  work on t h i s  t o p i c  
should be  carried on. T h i s  information could  be 
incorpora ted  i n t o  an appendix to t h i s  work. 
Converter  Group's approach u t i l i z e s  only  t h e  short  c i r c u i t  
test guide .  However, they do n o t  have a l l  of the c i r c u i t s  
p r e s e n t  as i n  t h e  rectifier s t a n d a r d .  

We p r e s e n t l y  are 

I t  was dec ided  t o  

The HVDC 

A q u e s t i o n  was raised regard ing  t h e  proper  E I L  l e v e l  and 
dielectric test requirements  of rectifier t r a n s f o r m e r s .  
was recommended to r e f e r e n c e  ANSI/IEEE C57.12.00 and 
C57.12.01 as r e q u i r e d  to de termine  these l e v e l s .  
i n c o r p o r a t e  a note  i n t o  t h i s  wording acknowledging t h a t  
some a p p l i c a t i o n s  may require h igher  EIL l e v e l s  for 
o p e r a t i o n .  
excluded s i n c e  there is no adequate  way to  t es t  c e r t a i n  
t y p e s  of rect i f ier  t ransformer  c i r c u i t s .  

I t  

We w i l l  

Impulse t e s t i n g  f o r  DC windings w i l l  still  be 

P lans  are to review Draft 6 i n c o r p o r a t i n g  t h e  above changes 
and send it  o u t  to t h e  Working Croup for comment as Draft 7 
before t h e  Chicago Meeting. 

6. Q u a l i f i c a t i o n  of  Transformers for Class 1E A p p l i c a t i o n  i n  
Nuclear Fower S t a t i o n s  - 1 . B .  (Len)  S t e n s l a n d  

The Working Group met on October 31 and November 1 ,  1988, 
w i th  5 members p r e s e n t .  

Of t he  147 b a l l o t s  s e n t  o u t  f o r  Draft 16 of P.  638, 125 
ballots were r e t u r n e d ,  subdivided as fo l lows:  

90 a f f i r m a t i v e  
12 c o n d i t i o n a l  a f f i r m a t i v e  
9 n e g a t i v e  

14 waived - 
125 

33 



Page 8 
Performance Characteristics Subcommittee 

The Working Group reviewed the conditional affirmative and 
negative ballots. They hope t o  resolve a l l  coments very 
shortly. 
will be required. 

A t  that time they w i l l  decide whether a re-ballot 

VI. PROJECT REPORTS 

1. 

2. 

3.  

LTC Position Indication - R.H. (Bob) Frazer 

Bob provided a summary of results of a 1985 survey 
concerning standardization of LTC tap position indication 
(Attachment PCS-I)) and a proposal for addressing various 
conditions (Attachment PCS-E). 

Bob w i l l  conduct a PCS ballot on h i s  proposal and w i l l  
submit a Project Authorization Request ( P A R ) .  

Nameplate Information Change Rmuest - J.W. (John) Matthews 

No progress t o  report. 

Task Force - LTC Performance Reauiremnts 
Traub 

T.P. (Tom) 

The LTC Performance Requirements Task Force met for the 
first time a t  3:05 PM on Monday, October 31, 1988, w i t h  13 
members and 7 guests  i n  attendance. 

The meeting began w i t h  a discussion by the Chairman of the 
reasons for the formation of t h i s  new Task Force. Present 
ANSI Standards on load tap changers cover such mechanical 
requirements as  l i q u i d  level gauges, operations caunters, 
sizes of drain valves and position indicators. There are, 
however, no IEEE Standards that cover such performance 
requirements as  rated current, allowable temperature rise, 
rated voltage or mechanical operating capability. 
tap changers of some manufacturers comply f u l l y  w i t h  
IEC214, which covers performance requirements for load tap 
changers, while others only partially comply. 

The load 

A t  las t  April's meeting, the  Administrative Subcommittee 
approved t h e  formation of a Task Force t o  investigate 
performance requirements for load tap changers, 
Force's in i t ia l  efforts were directed towards the two 
following areas: 

The Task 

The first is t o  review IEC 214 to determine i f  it can be 
adopted as an IEEE Standard. 
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The second  is t o  d e f i n e  t h e  s c o p e  and  p u r p o s e  of t h e  
Task  F o r c e  for t h e  p o s s i b l e  deve lopment  of a S t a n d a r d s  
P r o j e c t  A u t h o r i z a t i o n .  

A copy of the  latest v e r s i o n  had been  s e n t  t o  
the Task F o r c e  members for r t o  t h e  m e e t i n g .  I t  
was conc luded  a t  the mee t ing  
be a d o p t e d  as an IEEE S t a n d a r d .  The main r e a s o n  is b e c a u s e  
t h e  IEC Standard is directed main ly  towards r e s i s t a n c e  t y p e  
load t a p  c h a n g e r s  and does n o t  g i v e  s u f f i c i e n t  a t t e n t i o n  t o  
the  r e a c t a n c e  type .  
whether t h e  IEC c a t e g o r i e s  of a load t a p  c h a n g e r ' s  
env i ronmen t  as be ing  either i n  "air" or i n  "o i l "  a p p l y  t o  
most  load t a p  change r s  i n s t a l l e d  i n  North America. This 
s u b j e c t  w i l l  b e  d i s c u s s e d  f u r t h e r  w i t h i n  t h e  Task  Force .  

I n  a d d i t i o n  t o  needing  a new IEEE S t a n d a r d  for load t a p  

C S t a n d a r d  c a n n o t  

The re  was also some d i s c u s s i o n s  a b o u t  

a n g e r s ,  i t  was also the o p i n i o n  of the  T a s k  F o r c e  t h a t  a 
st code shou ld  be p a r t  of s u c h  a s t a n d a r d ,  b u t  t h a t  
p l i c a t i o n  in fo rma t ion  would n o t  be i n c l u d e d .  

e Task Force  proposes to proceed a s  follows: t h e  l a tes t  
r s i o n  of I E C  214 w i l l  be ba l lo t ed  as Draft t l  w i t h i n  t h e  

. 

a s k  Force. The members w i l l  be asked t o  i d e n t i f y  those 
p o r t i o n s  of t h e  IEC S t a n d a r d  that t h e y  a g r e e  o r  d i s a g r e e  
wi th .  T h i s  w i l l  t hen  s e r v e  as t h e  b e g i n n i n g  of  a n  o u t l i n e  
for t h e  new IEEE S t a n d a r d .  The members w i l l  a l so  i d e n t i f y  
and  p r o v i d e  new wording fo r  t h o s e  areas t h a t  need  t o  be  
added. The ba l lo t  w i l l  be s e n t  o u t  s h o r t l y  w i t h  t h e  g o a l  
of d i s c u s s i n g  t h e  comments a t  t h e  n e x t  m e e t i n g ,  and t h e  
p r e p a r a t i o n  of a second draf t  f o l l o w i n g  t h e  n e x t  m e e t i n g .  

Regard ing  t h e  scope and pu rpose  of t h e  p r o j e c t ,  t h e  
Chairman a g r e e d  t o  p r e p a r e  a p roposed  s c o p e  and p u r p o s e  
which w i l l  be s e n t  t o  each member p r i o r  t o ,  a n d  t h e n  
d i s c u s s e d  a t ,  t h e  nex t  meet ing .  

0 

A t  t h e  PCS Meeting i t  was a g r e e d  that  t h e  A d m i n i s t r a t i v e  
Subcommit tee  would be r e q u e s t e d  to  e l e v a t e  t h e  Task  F o r c e  
to a Working Croup. Development of  a PAR is a n  i d e n t i f i e d  
f u t u r e  t a s k .  

VII. OLD BUSINESS 

T h e r e  was no o l d  b u s i n e s s .  
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VIII .  NEW BUSINESS 

There was no new business. 

IX. NEXT MEETING 

The n e x t  meting w i l l  be he ld  on Tuesday, April 11 ? 1989 in 
Chicago. The PCS Meeting was adjourned a t  12:lO PM. 

1403:lw 
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October 4, 1988 \ 

Mr. J. D. Borst 
Westinghouse Electric Corporation 
P. 0. Box 883 
Jefferson City, MO 65102 

Dear John: 

-LE MAIN SUITE ZlS WILMEROINa. PA. lSl4SlZW 
(412) 02C24M ELEFAX (412) 82- T E W  l U I W  

Enclosed is my liaison report on the Activities of the "Network Transformer Protection 
Working Group" of the IEEE Power Systems Relaying Committee. 

You will note from the report that I cast a negative ballot on Draft 9. Draft 9 was the 
first version where I was given the opportunity to vote, although I recently learned I 
should have been involved in all previous ballots on the Guide. 

0 

For your information, a copy of my reasons for the negative vote along with suggested 
changes to resolve the negative vote are attached. 

If you have any questions on the enclosed, please give me a call. 

Sincerely yours, 

A%M 
David R. Smith 

DRS:fm 

Enclosure 
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LIAISON REPORT 

Network Transformer Pruction Working Group 
Substation Protection Subcommittee 

IEEE Power Systems Relaying Committee 

Draft 8 of the "Guide for the Protection of Network Transformers," Project P1056, was 
balloted at the Power System Relay Committee and four negative ballots were received. 
Draft 9 was prepared and resolved the four negative wtes on Draft 8. As the 
coordinator of this document from the Transformers Committee, I was asked for the 
first time on June 8, 1988, to submit a ballot on Draft 9. 

I submitted a negative vote as there were statements in Draft 9 which were technically 
inconrect. The reasons for my negative vote have been given in writing to the 
chairman of the Working Group responsible for the document, along with suggested 
changes to resolve the negative vote. 

0 The Guide is intended to aid in the effective application of relays and other devices for 
the protection of network transformers and other equipmats in the 480-volt spot 
network systems. It is my opinion that the Guide will not impact the standards for 
network transfonners. 

D. R. Smith 
Power Technologies, Inc. 
1 O/O4/88 



E A  LT I MORE 
GAS A N D  

RUTHERFORD BUSINESS CENTER BALTIMORE. MARYLANO 21 203-1475 

ELECTRIC TEST DEPARTMENT 

September 6 ,  1988 

Mr. J .  D.  Borst  
Westinghouse Electric Corp. 
P .O.  Box 883 
J e f f e r s o n  C i ty ,  MO 65102 

SUBJECT: ANSI/IEEE C37.36B - Draft 5 ,  Guide t o  Curren t  
t i o n  with Horn Gao A i r  S witches  

Dear John: 

I have a t t ached  a copy of the Subject  Guide, which I received 
from M r .  Alexander Dixon. 

a 
M r .  Dixan has r ecen t ly  assumed chairmanship o f  t he  Working Group 

which is developing t h i s  Guide. 
with the IEEE Transformers Committee. 
regarding the  need f o r  formal l i a i s o n ,  

No formal l i a i s o n  has  been e s t a b l i s h e d  
He is r eques t ing  our  opinion 

Please review the  Guide and l e t  me know your opin ion  a t  your 

Thank you f o r  your a t t e n t i o n .  

e a r l i e s t  convenient t i m e .  

Youp t r u l y ,  

y o h n  W .  Matthews 
Senior Engineer 

JWM/rndh 



SuboooPrttar Perforamna Umracteristica 
Subeom8ttaa Quirnn: John 0. BOcst (314/634-21111 

PM 
FILE 

I p t  WSI wirrr TRANS 
-0. - m. AS OF//SPATUS - -No, No. - QtAlRnMl IDZ#TIFIcATION 

e638 m e  L.R. Stensland qualification of Class 1~ yes 4/8/88 - DA6 sUhPlttad to NPC 
Transforrmrs for Nuclear bsllot of main comaittoo 9uB 
Power Generating Stations 

for Slriconductor Pounr (6M1) by waking group 
-if iu Transforarts 

and Trrt cod. for Shunt (6/88) 4/11/88 - W7 bring prp.cod no 
Reactors over 500 KVA PSR 

W 7 . 1 8 . l @  C.G. Pounds Practier ud R q u a r m n u  ra 4/11/88 - W6 discussion None 

m 7 . z i  J.W. naif11 Rquiramrnts, Terminology, Yes 6/9/88 PAR wovd Rn 

P785 -7.116 B.X. Patel W i d e  for Trursforrmrs yes 5/25/88 - DonnP.nt sumattad #; 
D i r e l y  Connected to (2/79) to rCEE Std. Board PSR 
Generators R# 

NPE 

P262 W7.12.98 W.R. Hanninq . 47.12.90e3 - Rffision No 4/l1/88 - Coaplcie - Awaiting ? 
e3 e3  of 47.12.98 Seetion 8 - Soetaon 9 reuork. 

"NO Load Losses and 
Exciting Curtont" 

No 4/ll/88 - D/8 aperwld by TC 7 P262 -7.12.90 W.R. Hanning Rev isfon of 57.12.98 
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NOVEMBER 1 ,  1988 

STANDARDIZkTION OF LTC TAP POSITION INDICATION 

A review of an earlier survey (1985) showed the following suggestions: 

(lj LTC taps should be labeled so that a number followed by the suffix 
" R "  or "L" would designate the output voltage of the transformer. The 
"R" or "L" would indicate an increase or decrease respectively in output 
voltage with the number increasing to show qreater increase or decrease 
in voltage. 

( 2 )  No one system will satisfy all conditions. There should be options 
with the user specifying the correct choice. 

(3) Relate tap indication to raide or lower of voltaqe in vinding where 
such control is specified. This could be either primary or secondary. 

(4j The "Raise/Lower" directions should be referenced to the regulated 
voltage, not the low or secondary voltage. 

(5) Number tap changer positions such that increasing the tap position 

labeled according to the effect on the secondary voltage according to 
the application of the transformer. 

ill reduce the turns ratio. Direction of changing taps would be 

t*********************t***i******x******************************************* 
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Proposal f o r  inclusion in next revision of C57.12.00 "Nameplate 
Information", Note section: 

(additional vording) 
LTC TAP DESIGNATION CASE #l - IF TRANSFORMER IS EITHER STEP UP OR STEP 
DOWN WITH THE LTC TAPS IN THE PRIMARY OR SECONDARY WINDING, AND THE 
PURPOSE OF THE.LTC IS TO ADJUST TURNS IN?"E LTC WINDING TO PROVIDE 
A VARIABLE VOLTAGE (OR A REGULATED CONSTANT VOLTAGE) AT THE SECONDARY 
TERMINALS, THE FOLLOWING TAP DESIGNATION SHALL BE USED : 

(Present wording) 
The normal position shall be designated by the letter N f o r  

load-tap-changers. The raise range positions shall be designated by 
numerals in ascending order,  corresponding to increasing output voltage, 
followed by the suffix R ,  such as lR, 2R, etc. The lower range positions 
shall be designated b y  numerals in ascending order, corresponding to 
decreasing output voltage. followed by the suffix I,, such as It, 2L, etc. 
(this applies to the relationship between two windings of a transformer 
only, such as the H and X wind'ings). 

(additional wording) 

DOWN WITH THE LTC TAPS IN THE PRIMARY WINDING, AND THE PURPOSE OF 
THE LTC IS TO ADJUST TURNS IN THE PRIMARY WINDING TO COMPENSATE FOR 
VARIABLE INPUT VOLTAGES UHILE MAINTAINING A CONSTANT VOLTAGE AT THE 
SECONDARY TERMINALS, THE FOLLOWING TAP DESIGNATION SHALL BE USED : 

LTC TAP DESIGNATION CASE 82 - IF TRANSFORMER IS EITHER STEP UP OR STEP 

(additional wording) 
THE NORMAL POSITION SHALL BE DESIGNATED BY THE LETTER N FOR 

LGAD-TAP-CBAgGE5S. THE kniSE iiwNGE FOSTIONS SHALL BE DESIGFi,TED B Y  
NUMERALS IN ASCENDING ORDER, CORRESPOHDING TO XNCREASING INPUT VOLTAGE, 
FOLLOWED BY THE SUFFIX R ,  SUCH AS lR, 2 R ,  ETC. THE LOWER RAHGE POSITIONS 
SHALL BE DESIGNATED BY NUMERALS IN ASCENDING ORDER, CORRESPONDING TO 
DECREASING INPUT VOLTAGE, FOLLOWED BY THE SUFFIX L, SUCH AS lL, 2L, ETC. 

!additional wordinaj 
LTC TAP DESIGNATION CASE #3 - IF TRANSFORMER IS USED IN APPLICATIONS 
SUCH THAT EITHER WINDING MAY BE CONSIDERED THE PRIMARY WINDING 
ACCORDING TO VARIABLE LOAD FLOWS, THE NAMEPLATE MARKINGS SHALL BE 
SPECIFIED BY THE U S E R .  

Yz 
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October 12, 1988 

To: Subcommittee Chairmen 

Subject: Nev Standardized Thermal Equation Symbols 

Gentlemen: 

In February of 1988 the following Joint Task 
formed t o  finalize a new set of standardized 
in transformer loading guides and associated 

Bill Wrenn 
Bob Grubb 
Bill Hutschler 
John Borst 
Bob Veitch 
Egon Koenig 

POWER 

ENGINEERING 

SOC I ETY 

Please Reply Tor 

Force was 
symbols for use 
guides: 

Attached is a list of the new symbols vhich have been agreed 
to and indications of changes which need to be made in 
various loading guides. The IEC has taken major steps to 
nearly conform to these nev symbols. 

This completes the assignment given to me in the Fall of 
1986 by Dean Yannucci, while chairman of the Transformer 
Commi t tee . 

Very truly yours, 

@k u 
David H. Douglas 
Chairman 
Insulation Life Subcommittee 

Attachment 

cc: Joint Task Force 
Olin Compton 
John Bergeron 
Dean Yannucci 
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Meeting Minutes 
Insulation Life Subcommittee 

of the 
IEEE Transformer Committee 

a t  the 
Ramada Renaissance Hotel 

Long Beach, California 
November 1, 1988 

The Insulation Life Subcommittee met on Tuesday, November 1, 1988 a t  2:lO p.m. A total 
attendance of 44 consisted of 22 members and 22 guests. 

After introductions were made, the minutes of the previous meeting in  Washington, D.C., 
were approved with a minor correction. 

The  Chairman indicated that A1 Wurdack had to give up his Chairmanship of the Working 
Group on Thermal Evaluation due to a serious illness. The latest word on Al, however, is 
that he is doing much better. The new Chairman of the Working Group is Larry Lowder- 
milk of G.E. Hickory, N.C. 

Three new members have been added to the Subcommittee: Lin Pierce, Bipin Patel and  Jim 
Sim. 

The  Chairman reported that a project assigned to him to develop a set of standard symbols 
fo r  transformer thermal equations has been completed. Copies of the list of standard sym- 
bols have been sent to all Subcommittee Chairmen and will be included in  the minutes for 
this Transformer Committee Meeting. I t  was also indicated, a t  the Adcom meeting, that  the 
list will be added to the Appendix of the Committees’ Operating Manual. 0 
A question raised by Steve Moore of ABB Electric a t  the ! a t  Subcommittee Meeting on 
developing a definition for  the term “THERMAL DUFLICATE”, used in  ANSI C57.12.00- 
1988, Table 14, has been assigned f o r  resolution to the Thermal Test Working Group. 
Chairman Bob Grubb has already assembled a Task Force of manufacturers a n d  users to 
address this very stickv question. 

The first Working! Grouo reoort was niven bv Bill Wrenn. Chairman of the Workinp Grouu 
Qn Guides For Loading. 

Bill reported that his Working Group met at  8:OO a.m. in the Ballroom V with 27 members 
and  22 guests present. 

The minutes of the Washington, D.C., meeting were approved. 

Two new mcmbcrs were addcd to the Working Group: Wallace Binder and  Don Platts. 

No rcport on the status of IEC 354 was given, as Jacques Aubin was not present. 

C57.9 I .  C57.92. C57.115 Combined Guide Premration 

It was noted that the trial-use guide (37.115 for  transformers above 100 MVA, would prob- 
ably not be publishcd until the new combined guide is completed. 

The work of combining the three existing guides into one is being divided among four  0 Task Forccs. 

1 
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Fo rc w o rd 

The proposed Foreword was passed out a t  the Washington, D.C., mecting. Comments 
on that included: 

Should thc ANSI Standards be listed both in the Foreword and the 
Ref e r ences? 

Should the reference to the -2OOC ambient be changed to -3OoC, as the tables 
go down to -3OoC? 

Other comments on the Foreword should be given to the Chairman. 

General Section 

John Matthews, Task Force Chairman for  the General Section, presented the results 
of the Working Group Ballot of Draf t  3 of Section 2-3; Scope, References and  
General. 

With 55 percent of the ballots returned, there were 17 affirmative ballots, 3 of 
which had comments, and 4 negative ballots. 

A detailed summary of the comments and reasons for  negative ballots was presented. 

Distribution Section 

Dave Takach, Task Force Chairman for  the Section on Distribution Transformers, 
presented the results of the Working Group Ballot of Draf t  3 of Section 4, Distribu- 
tion Transformers. 

With 59 percent of the ballots returned, all were approved. 

Most of the comments were editorial in nature, 

It was noted that the tables did not use a variable oil time constant. The Task Force 
will investigate how much difference the use of a variable oil time constant would 
make in the table values. 

Power Sect ion 

Jerry Grimes, Task Force Chairman for  the Power Transformer Section, reported 
that the Task Force has been investigating the IEC formula that uses bottom oil 
tcnpcraturc  in calculating.hot spot temperature. The results of an extensive litera- 
ture search on this subjcct was presented by Linden Pierce. 

It was noted that for  directed flow transformers, where the top oil temperature of 
the bulk oil is approximately equal to the oil temp ture a t  the top of the coil, the 
IEC formula does not offcr  any improvement. In this case, the IEC formula compli- 
cates testing, and is a more complex formula which does not improve the accuracy. 

Thc Task Force will continue to investigate the formula for  the non-directed flow 
case. 
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A ppc n d i ccs 

Dan Pcrco, Task Forcc Chairman for thc Appcndix Scction of thc ncw combincd 
guidc, prcscntcd the rcsults of the Working Group Ballot of Draf t  3 of the Appen- 
dices. 

Fourteen members votcd to approve, seven with comments, and five did not approve 
the draft .  

The comments from the not-approved ballots were discussed in the Working Group 
Meeting; with the following results: 

The part of Appendix A, Gas Evolution, dealing with the differences be- 
tween membrane conservator systems g3s blanket systems will be deleted. 
Also the references will be updated. 

The comments discussed in the meeting were as follows: 

It  was noted that the issues raised in Section 3.1, gas evolution etc., dealt 
primarily with large power transformers. I t  was decided to continue to list 
these issues in this section, but also to refer the reader to the Power Section 
for  details. 

I t  was decided to reword Section 3.1 (4) to make i t  clear that  it referred to 
the temporary reduction of mechanical strength of conductor insulation that 
occurs a t  high temperatures. 

The need for  consistent equation numbering in all sections was noted. 

It was decidcd to extend the range of ambient temperatures listed in Section 
3.3.2 from a range of O°C to 5OoC to -3OOC to 5OoC in  order to be consistent 
with the other proposed sections. 

New, much more detailcd equations with new exponents, were presented by 
Lindcn Pierce. These equations, which include corrections for  resistance and  
oil viscosity changes, got a great deal of discussion in  the meeting. Even- 
tually, the working group agreed to ballot the proposal by the next meeting. 

It was agreed that the part of Section 3.6 dealing with ratings with only part  
of the coolers in operation will be moved the Power Transformer Section. 

The part of Section 3.7 dealing with water spraying practices during hot 
wcathcr will be expanded to list some of the scrious concerns that the group 
had with this practice. 

No formal proposal on thc definition of "directed flow" has been developed yet. 
Thcrc arc  many issucs yct to bc rcsolvcd, but a draf t  such as "the pumpcd oil f rom 
thc hcat cxchangcrs is dircctcd toward the principle windings" is bcing pursued. 

I t  was agrccd to m v e  Appcndix E for  55OC rise transformers unchanged. 

The Task Forcc agrccd to rcvicw the 1.2 pcr unit currcnt value in Appcndix B. 

I t  was notcd that the Tables C5 through C14 in Appendix C, Selection of Trans- 
former Size, were no longer correct. It was agrced to delete these tables as they a re  
probably not bcing used. 
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After accomplishing much, the Working Group adjourned 20 minutes late a t  1 O : l O  a.m. 

At  this point in the Subcommittee Meeting the Chairman requested Bill McNutt to review 
the results of a session he had with Lin Pierce on Tuesday morning on the subject of ther- 
mal equations. He reported that possibly our equation even for non-directed flow may be 
just as accurate as those in the IEC guide. Bill indicated he will develop a curve for the 
determination of a stray f lux  factor (K) versus MVA and impedance to be used in place of 
the present l5'C hot spot ailowance. He will provide copies of this curve to key manufac- 
turers identified at the meeting for confirmation. 

Bob Grubb. Chairman o f the Working Grouo on Thermal Tests gave the second reDort. 

They met on Monday, October 31, 1988 a t  3:05 p.m. with 5 members and  9 guests in atten- 
dance. Following the introductions of those present, the minutes of the April 11, 1988 
Washington, D.C., meeting were approved as written. 

Old Businesz 

Chairman Bob Grubb indicated that Draf t  10 of Project P838, Recommended Procedures 
for  Performing Temperature Rise Tests on Oil Immersed Power Transformers a t  Loads 
Beyond Nameplate Rating, originally intended for ballot to the Working Group and Sub- 
committee prior to this meeting, is now ready and  will be in the mail shortly. This docu- 
ment includes a revised Tutorial  Appendix explaining the rationale behind the procedures 
recommended. Members were urged to pay particular attention to the Tutorial  Appendix 
since i t  is a relatively recent addition to this document. 

Linden Pierce made a brief presentation on his review of the Loading Guide equations, in- 
cluding review of the IEC Loading Guide (IEC 354, Draft  6) and his conclusions. This 
material had been presented earlier in the day by Mr. Pierce to the Working Group on 
Guides fo r  Loading. He stressed that the investigation was not coaplete,  but that  his con- 
clusions were presented to generate discussion and  identify areas fo r  future  study. He 
feels there is a serious need to be as accurate as possible, since utilities regularly require 
demonstration of specified overload requirements by test, or by calculation using the Load- 
ing Guide equations. The Loading Guide is thus becoming a contractual document. Mr. 
Pierce considers, among his conclusions, that this need for  accuracy dictates use of a sup- 
plemental set of equations incorporating resistance changes with temperature, stray losses 
and  viscosity corrections, as well as adding new exponents x and y for  the variation in hot 
spot rise and  oil rise with losses and new exponent z to correct winding temperature rise 
for  changes in viscosity. 

Discussion continued on several areas related to Mr. Pierce's investigation. 

1. Adoption of the IEC practice of using bottom oil temperature as 3 reference for 
average winding temperature, While this may not result in a n  improvement in ac- 
curacy for  non-forced oil flow or for non-directed forced flow, when directed oil 
flow is used, a bottom oil temperature reference ~ o u l d  be more accurate. This is be- 
cause the bulk top oil temperature will be artificially cooler than the oil in the 
winCngs because of the flow of cool oil outside the windings. 

2. There is a need to encourage continued invcstigation in this area while procceding 
with balloting of P383/DiO. The document, in draf t  status is being used by many 
utilities, and  i t  is important that it be published as soon as possible. Mr. Pierce indi- 
catcd that there is enough data in Part A of P838/D10 to gct a11 the exponent data, 
and the suggestion was accepted that a supplementary ballot be sent out, also for 
return prior to the next meeting, indicating how these exponents, as  we11 as the 
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winding time constant, can be determined. Linden Pierce and Bill McNutt volun- P 5  
teered to draf t  wording for  the items on this supplementary ballot. 

New Business 

Bob Grubb indicated that an  associate who is working in the Insulating Fluids Subcom- 
mittee indicated that, in the work of revising the C57.104 gas guide, there is a table sug- 
gesting normal and abnormal ranges of combustible gas generation during factory tempera- 
ture rise tests a t  rated load. The  question was raised whether it may be advisable to in- 
clude these values as a reference in P838, since it could assist in evaluating possible 
problems occurring during the testing. Frank Heinrichs reported that there have been 
negative ballots on the latest draft ,  and  that i t  was conceivable that  these values might 
have to be excluded because of difficulty in  reaching agreement on limits. The  consensus 
was not to include a Gas Guide reference a t  this time. Discussion also pointed out that  
limits for  gas generation during testing at  loads beyond nameplate were ah0 needed, but it 
was concluded that drafting these for  agreement will be very difficult. 

The next item of new business involved the definition of "average winding rise". The term 
is used widely, but in a review of the standards by a number of members, the term did not 
seem to be defined adequately. I t  is usually accepted that the term refers to the average 
temperature, by resistance, of each winding (high voltage, low voltage, tertiary, etc.) but a n  
interpretation presented was that it could mean the average temperature of all the wind- 
ings combined. I t  might also not be clear in a split winding transformer, with one winding 
on top in a hotter oil space, or with a series parallel winding that might operate hotter in 
one mode. For a delta connected winding, is the average winding temperature considered 
to be the average of the calculated values for  each of the phases, or the average tempera- 
ture of the hottest phase? A motion was maue and approved that the question be brought 
to the attention of the Administrative Subcommittee for  a ruling on whether a clear defini- 
tion is necessary and, if so, who should draf: it. There being no other new business, the 
Working Group meeting was adjourned a t  4:30 p.m. 

After this second report was given in the Subcommittee meeting there was a short discus- 
sion on the subject of a definition for  average winding rise. Bob Vietch proposed what was 
discerned to be the definition understood in the industry for  this term. This definition 
will now be added to the appropriate standard. 

The third Work GrouD reuort was given bv Larrv Lowdermilk. Chairman of the Working 
GrouD on Thermal Evaluation of Oil Immersed Power and Distribution Transformers. 

This group met a t  8:OO a.m. on November 1, 1988. The  minutes of the April 12, 1988 meet- 
ing in  Washington, D.C., were read and approved. A request was made and accepted by 
Vince Dahinden of H. Weidmann Ltd., Switzerland to be added as a new member to the 
Working Group. 

Under old business a draf t  of the proposed Standard (37.100 combining the thermal 
evaluation of both power and distribution transformers was discussed. This draf t  had been 
prepared and distributed a t  the last meeting by Dave Truax. The main topic of discussion 
centered around a proposed appendix to the Standard which was also presented a t  the last 
meeting by Dean Yannucci. 

This proposed appendix covers guidelines on the design and construction of subassembly 
modeis that  represent both shell and core form designs for  largc power transformers. Mr. 
Yannucci distributed a second draf t  of the proposed appendix a t  the meeting and com- 
mented that it had been modified from the original draf t  to include comments which 
address the testing of advanced transformer designs as requested by Lin Pierce a t  the last 
meeting. 0 
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a Dave Truax commented that the proposed appendix appeared to be too specific and restric- 
tive for use as an  appendix. Lin Pierce suggested that i t  may be appropriate to include 
portions of the proposed appendix as specific requirements under Section 8 of the proposed 
standard. 

Dean Yannucci commented that he has received additional input from Bill McNutt regard- 
ing alternative methods of impulse testing which he plans to include in a third draft  of the 
appendix. It was also also agreed that anyone having suggestions or comments on the ap- 
pendix would forward these to Mr. Yannucci by January 1, 1989 for his use in preparing 
the third draft. I t  was also agreed that comments should be included as to which portions 
of the proposed appendix if any should be incorporated into Section 8 of the proposed 
Standard (257.100. In addition to incorporating comments received into a third draf t  of the 
appendix, Mr. Yannucci agreed to make suggestions as to how Section 8 of the proposed 
standard should be modified to include specific requirements on the design and construc- 
tion of power transformer models. 

Mr. Yannucci has agreed to have his comments regarding modifications of Section 8 and 
the third draf t  of the appendix ready for  mailing to members and guests of the Working 
Group by the end of February. 

There being no new business to be discussed, the meeting was adjourned a t  9:00 a.m. 

There being no new Subcommittee business the Subcommittee Meeting was adjourned. 

Respectfully Submitted by, 

David H. Douglas 
Chairman 
Insulation Life Subcommittee 
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Subcommittee Report t o  t h e  Transformers Committee 
Tuesday, 1 November 1988 

Long 3each, Ca l i fo rn ia  

1. The Insu la t ing  F lu ids  Subcommittee m e t  on Monday, 31 October 1988, and 
Tuesday, 1 November 1988. There were 21 members and 12 gues t s  present .  

2. Membership changes: M r .  Tam Lipscomb and M r .  Earl Morrison have resigned 
from the  Subcommittee. 

3. The f i r s t  d r a f t  of the  r ev i s ion  of C57.106 (Oi l  Guide) w a s  presented.  A f t e r  
Draf t  2 of (37.106 is  scheduled d i scuss ion ,  a second d r a f t  was recommended. 

f o r  a Subcommittee b a l l o t  p r i o r  t o  the  Spring, 1989, Meeting. 

4. C57.104: Draf t  6 of the  Gas Guide w a s  ba l lo t ed  by the  Subcommittee p r i o r  t o  
t h i s  meeting. The r e t u r n  b a l l o t s  exceeded 75 percent  of the  membership. 
There w e r e  11 negat ive b a l l o t s ,  and many approved and not vo t ing  b a l l o t s  
containing s u b s t a n t i a l  comments. A genera l  review of a l l  the  nega t ive  
b a l l o t  sub jec t s  was  conducted, and the  Subcommittee agreed t h a t  another  
d r a f t  (No. 7 )  w i l l  be required and a Subconrmittee b a l l o t  is scheduled p r i o r  
t o  the  Spring, 1989, Meeting. 

It was reported t o  the  Subcommittee t h a t  an u n o f f i c i a l  r epor t  of the  ASTM 
regarding ser ious  problems with the  accuracy of ASTM D-3612 ex i s t ed .  Th i s  
was discovered following a round robin  on r e p r o d u c i b i l i t y  and r e p e a t a b i l i t y .  
Although no s p e c i f i c  values  were given,  it was ind ica ted  t h a t  the accuracy 
of the  chromatographic method c a l l s  i n t o  quest ion the  v a l i d i t y  of small 
concent ra t ions  of gas which appear i n  the  s p e c i f i c a t i o n s .  The impl i ca t ions  
of t h i s  a r e  t h a t  a much l a rge r  range f o r  the  l i m i t s  of each spec i f i ed  gas 
w i l l  be required u n t i l  t h i s  problem can be resolved. The Subcommittee w i l l  
contac t  the  ASTM d i r e c t l y  on t h i s  matter f o r  c l a r i f i c a t i o n ,  and advise  them 
of the repercussions t h i s  development has OR new Guides and Standards 
cu r ren t ly  under development i n  the  IEEE Liquid Insu la t ion  Subcommittee. 

5 .  In  connection with the  previous i t e m ,  the  Subcommittee voted t o  remove from 
Draft  7 of the  Gas Guide (C57.104) the  Sec t ion  6.7 on Factory Testing. The 
Subcommittee w i l l  request  a p r o j e c t  au tho r i za t ion  f o r  a Guide on Gas 
Analysis During Factory Testing. 

Respectful ly  submitted,  * F. W. Heinrichs,  Secretary 
Liquid Insu l a t  ion Subcommittee 
IEEE Transformers Committee 
FH12/22 
22 December 1988 



IEEE INSTRUMENT TRQNSFDRMER SUBCOMMITTEE 
R e p o r t  for Nov. :, 1988 

Long Peach, Ca. 

1. N i n e  r n e r n b e r s  and f o u r  q u e s t s  a t tended  t h e  m e e t i n g .  

2. FI CS7 . 1 3  i n t e r p r e t a t  ion q u e s t i o n  (sect ion 6-3-21 w a s  
s t u d i e d .  U n a n i m o u s  a g r e e m e n t  w a s  reached on t h e  answer 
t o  t h e  q u e s t i o n .  T h e  a n s w e r  w i l l  be forwarded t u  t h e  
q u e s t  i oner. 

3 .  T h e  Pub1 icat ions D e p a r t m e n t  r e q u e s t  for edituri a1 
assistance in prepa r ing  FINS1 C57.13.2-I906 ~ a 5  a n s w e r e d .  
The C h a i r m a n  w i l l  i n f o r m  Puu i i ca t ions -  
(FINS1 C 57.13 I 2-1986 " C c t 7 f a r m a n c e  T e s t  Procedures for 
I n s t r u m e n t  Transformers" 1 

4 .  Mr. H a r o l d  Moore presented h i 5  and M r .  C . C .  H o n e y ' s  
" R e c o m m e n d e d  Xnsu la t  iorr L e v e l s  and D i e l e c t r i c  T e s t s  for  
I nst r u m r e n t  T r a n s f o r m e r s "  . T h e i r  assistance is 
appreciated.  - R l T A C H  IJ188-H3 

5. The c o m m i t t e e  agreed upon f o r m a t  and content o f  T a b l e s  i2 
and 3 i n  the C57.13 *raft  revisiort based upon t h e  
presented i rrf u r m a t  ion. 

6 *  M r .  J ohn  Rarnboz's observations orr f u t u r e  t r e n d s  in 
i n s t  r u m e n t  t ransf  o r r n e r s ,  met er i ng , re I ay 1 nq and 1 clad 
management evoked d i  scussiorr . Cornmi  t t ee members w i 1 1 
forward i nf o r m a t  ion t P him on non-sinusoidai and 
h a r m o n i c  r i c h  t r a n s f o r m a t  ion p e r f o r m a n c e .  

7. Meet ing  ad journed  a t  2:55 PM. 

R e s p e c t  f u l l  y s u b m i t t e d ,  

J. tu- D a v i s ,  Chairman 



Recommended Insul ation Level s and 
Dielectric Tests for Instrument Transformers 

Introduction 

The in service failures of instrument transformers has resulted in 
questions as to the insulation levels for these transformers, the 
protection provided, and the factory tests that should be made. The 
Working Group for the Revision of Dielectric Tests was asked to survey 
this problem and to make recommendations to the Dielectric Test Committee 
and the Instrument Transformer Subcommittee. 
met in June, 1988 to review the various aspects of this problem and to 
draft recommendations. 

C.C. Honey and H.R. Moore 

The following elements were considered: 

1. Many instrument transformers do not have arrester or gap protection in 
service. These transformers are subjected to the same voltages as 
larger power transformers, but the protection may not be provided. 

2.  

3 .  

Some uti1 ities are purchasing reduced BIL instrument transformers 
a1 though there may be questionable protection. 

Maintenance procedures on instrument transformers may be minimal or 
nonexistent. 
maintenance procedures that are specified for power transformers. 
these transformers are subjected to the same environmental conditions 
and voltage stresses as their larger cousins. 

In fact, manufacturers may not specify the same detai 1 ed 
Yet 

4 .  Instrument transformers may not be receiving the same consideration as 
larger apparatus due to their lower cost. 
might result from failures of an instrument transformer can be quite 
high. 

However, the cost that 

5 .  Dielectric tests on instrument transformers are usually n o t  as 
exhaustive as large transformers although they are subjected to the 
same voltages in service. 

Protection 

There is no reason why instrument transformers should not receive the same 
consideration as larger components on the system when insulation 
protection is being considered. While it is true that the transformer 
cost is much less, the cost of damage or outages resulting from a failure 
may be many times the cost of the instrument transformers. 

Current transformers applied with circuit breakers may have the same BIL 
level and test values as the circuit breakers. Circuit breaker usually 
are purchased with higher BIL levels than power transformers. 
question then arises as to the protection that may be required at these 

The 
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higher BIL levels. 
needed for the breakers. This topic is certainly beyond the scope of this 
survey, but we can draw a few general conclusions: 

Hileman ( l )  and others have investigated protection 

1. 

2. 

3 .  

4. 

5. 

The degree of protection needed depends on the location of the 
instrument transformer with respect to protective devices. 
current transformer is located on the open side of the breaker, 
arresters or gaps may be required while other station protective 
devices may provide adequate protection on the other side of the 
breaker. \ 

Current transformer insulation may react differently than breaker 
insulation so that the reaction to the various voltages and magnitudes 
may have to be considered separately from the breakers. 

The cost of damage resulting from an instrument transformer failure 
may be large such that they should be protected the same as larger 
apparatus. 

If the 

Voltage transformers and metering current transformers should receive 
the same protection consideration as other transformers in the 
station. Gaps or arresters should be provided if the transformers are 
not adequately protected by other devices in the station. 

Arrester protection is necessary if reduced BIL levels are used. 

Test i nq 

In the past 25 years, there has been a trend to quality control impulse 
and 60 Hertz dielectric tests on power transformers even if the customer 
did not purchase or specify such tests. Trends on instrument transformers 
have tended to follow the smaller level voltage power transformers in the 
station. That is, the instrument transformers were only subjected to 
minimal dielectric tests. However, these instrument transformers are 
located adjacent to expensive apparatus which can receive damage from an 
instrument transformer failure. 
can be costly. 

System outages result from these failures 

Other lines of apparatus are utilizing improved dielectric testing 
diagnostic methods such as partial discharge testing yet no such trends 
seem to be developing for instrument transformers. 

It appears that the In rument Transformer Subcommittee should include 
partial discharge testing as a high priority item on their agenda. 



Lightning impulse and 60 Hertz tests with partial discharge measurements 
should receive serious consideration. 

Proposals for production and design dielectric tests have been prepared 
for consideration. 

A.R. Hileman, C.L. Wagner, R.B. Kisner - "Open Breaker Protection on EHV 
Systems", IEEE Transactions Power Apparatus and Systems, Vol PAS-88, No. 
7, pgs. 1005-1014, July 1969. 

H.R. Moore 
C.C. Honey 
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Table I 

Basic Insu lation Levels an& 
Pecommended Production Tests 

PD Measurement 
Maxi mum Voltage - Induced or 
Sys tem Full Wave Chopped Wave Voltage Applied Potential 
Vol t age KV KV Time to Transformers KV RMS * 

F.O. -MS KV ------- --------- ------------- ------------ ----------------- 
.66 

1.2 
2.75 
5.5 
9.52 

15.5 
25.8 
36.5 
48.3 
72.5 

121 
145 
169 
242 
242 
362 
550 
550 
800 

10 
30 
45 
60 
75 

110 
150 
200 
250 
350 
550 
650 
750 

1050 
900 

1300 
1800 
1675 
2050 

-- 
630 
750 
865 

1210 
1035 
1500 
2070 
1925 
2360 

.51 
94 

2.1 
4.3 
7.4 

12.1 
20.1 
2865 
37.6 
56.5 
94.3 

113 
132 
187 
187 
285 
430 
430 
625 

4 
10 
15 
19 
26 
34 
50 
70 
95 

140 
230 
275 
325 
460 
460 
575 
800 
750 
920 

* Partial discharge measurements made at these voltages for current 
transformers. 

Notes: 

1. Reduced B I L  designs are not recommended for 15.5, 25.8, 36.5, 48.3,  72.5,  
121, 145, and 169KV voltages. 3 I L  levels below the values shown must be 
negotiated with the manufacturer. Arrester otect i on shoul d be provided 
and adequate 60 Hertz strength should be assured if reduced BIL’s are used. 

2. Above values are based on rod gap or arrester protection i f  the 
transformers are not protected by other devices in the station. 

3. See Table I1 for chopped waves for breaker C.T. ’s .  
4. See Table I 1 1  for recommended design tests. 
5. It is recommended that consideration be given to holding the voltage at 

1.35 max. system for 10 minutes after completion of the induced or applied 
tests for units 242KV and above. 
minutes and compared to the value at this voltage prior to the induced or 
applied tests. 

PD would be measured during this 10 
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BIL - KV 

550 

650 

750 

900 

1300 

1800 

2000 

Speci 1 Te 

Table I1 

t s  f o r  Breaker C.T. 's 

Time t o  Chop 
MS - KV 

2 710 

a38 

968 

1160 

1680 

2320 

2640 

Applied 60 Hz. 
Test - KV 

260 

310 

365 

425 

? 

860 

960 

Some question about t h e  value f o r  1300KV 6IL i n  t h e  c u r r e n t  t a b l e s .  
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Maximum 
System 
Vol t age 
KV 

.66 
1.2 
2.75 
5.5 
9.52 

15.5 

p i  el ectr  i c  Des ian Tests fo r  Instrument Transformers 

121 
145 
169 
242 
242 
362 
550 
550 
800 

BIL - KV 

10 
30 
45 
60 
75 

110 
150 
200 
250 
350 
550 
650 
750 

1050 
900 

1300 
1800 
1675 
2050 

Wet 
60 Hz 10s 
W i t hstand 
KV 

-- 
6 

13 
19 
24 
34 
50 
70 
95 

140 

Dry 

Surge 
KV 

Switching 
Wet 

Switching 
Surge 

KV 

745 
870 

1500 
1390 
1700 

700 
825 

1360 
1175 
1425 

1. A 60 Ht. tes t  will be made as follows: 
o Increase voltage t o  1.35 x maximum system and measure PD. 
o Increase voltage t o  applied or induced voltage tes t  level and 

perform test. 
o Decrease voltage t o  1.35 x maximum system and hold for  1 hour. 

Measure PD during the hour. 
2. Design tests shall also include a l l  dielectric tests shown i n  Table I .  
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MEETING MINUTES 

1. 

1.1 

1 . 2  

DRY-TYPE TRANSFORMER SUBCOMMITTEE 
Long Beach, CA 

November 1, 1988 

Chairman: R. E. Uptegraff, Jr. 

lntroductions/Attendance/Approval of Minutes 

The Dry-Type Transformer Subcommittee met at 1:50 PM on 11/01/88. 
There were 17 members and 6 guests present (see Sec.9.). Following the 
introductions of those present a motion was made to approve the 
minutes of the 04/12/88 meeting (Washington, D. C.). Subject to the 
following corrections, the minutes were approved: 

A. Sec.6.5 

Change standard referenced from C57.12.58 to C57.12.56. 

Following the introductions of those present, the status reports 
from the various working groups and task forces were presented by 
their respective chairman or their chairman's alternate. See the 
following sections for details: 

Sec. 2 Dry-Task Reactor Task Force Mr. R. Dudley 
Sec. 3 Specialty Transformers Mr. A. Iverson 
Sec. 4 Cast Coi Is M r .  E. Koenig 
Sec. 5 Thermal Problems Mr. W .  Mutschler 
Sec. 6 Thermal Evaluation Mr. R. Provost 
Sec. 7 Flammability Mr. R. Provost 
Sec. 8 Dielectric Problems Mr. D. Kline 

A t  the conclusion of the presentation of the minutes by Mr. Dudley a 
discussion ensued on the scope of the various task forces and working 
groups in the Dry-Type Subcommittee. 

The Chairman indicated that he is trying to persuade us to get away 
from a narrow definition of a working group and making it a little 
broader. He suggested that Mr. Dudley's group might better be 
designated the "Working Group on Dry-Type Reactor5". The Chairman 
noted that i f  this were done it would be necessary to get a PAR 
(Project Authorization Request) which would have to contain the title 
o f  the working group and t h e  scope of it's specific activity. He 
indicated that he d i d  not see a problem with having a generalized 
working group title and then obtaining the necessary PAR'S for each 
specific project f o r  which the group was involved, "hopefully only 
one at a time". Mr. Allen indicated that a possible problem might 
arise i f  more than one P A R  was assigned to a given working group 
(i.e. the same group of people) the question of competency of the 
members of the group to deal with the project might arise. 

- 1 -  



1.3 Following the presentation of the minutes by Mr. Koenig, a discussion 
of meeting conflicts developed. In particular i t  was noted that a 
number of conflicts existed between members of the rectifier group an 
the cast coil group; however, his problem exists in many other 
instances. A suggestion was made that the Administrative Committee 
m i g h t  survey the members as they did a number of years ago to minimize 
conflicts. The Chairman suggested the working group chairmen consider 
Sunday meetings. Mr. Koenig will request his 'task force' chairmen to 
met on Sunday at the 04/89 meeting (at 2:00 PM) and the Chairman will 
request room availability from that meetings' host. 

Also, in reference to Mr. Koenig's group reviewing C57.12.91 to 
C57.12.90, the Chairman suggested that it might be useful to also 
review the test code with the performance standards C 5 7 . 1 2 . 5 . . .  . 

9 

1.4 After the presentation by Mr. Mutschler, the Chairman emphasized 
the need to obtain the data on time constants and hot spot allowances 
being requested in the working group. He pointed out that this data 
will be vital in resolving issues that will arise during the 
revision of the loading guide in about five years. 

1.5 The Chairman reported that Mr. George Bowers is resigning from the 
Dry-Type Subcommittee but will remain active in IEEE. We shall miss 
h i m  here as he has made significant contributions to our grou'p. 

The Chairman noted that Mr. Dick Provost has graciously agreed to 
take over for Mr. Bowers in his Dry-Type Subcommittee activities. 

1.6 The Chairman, substituting for Mr. Kline, presented the minutes of 
the Working Group on Dielectric Problems. 

1.7 The Chairman then reported on the status of the Through Fault 
Current Duration Guide. It had to follow the Loading Guide. Having 
gotten the impression that the Loading Guide has passed the 
Standards Board, the Through Fault Current Duration Guide should now 
be in process. It was noted that the Chairman has not yet seen 
anything to substantiate this and he will check into it further. 

1.8 The Chairman then requested comments on the acceptability of UL 1561 
as an ANSI Standard, having previously sent copies to all members of 
the Subcommittee for review. 

The Chairman, having read the scope of the standard, noted that it 
was out of the description of power transformers and seemed to have 
more relevance to NEMA ST20. However, as Mr. Olin Compton needed a 
formal response, considerable discussion ensued. 

It was point out by several members that the document was lacking 
considerable in being a "consensus** standard, having been generated 
primarily from UL's point of view. Also noted was the fact that the 
standard does not follow ANSI guidelines with respect to referencing 
standards by date of publication. Also, UL's method of changing 
their standards without review by the consensus committees was felt 
to be contrary to ANSI procedures. The Chairman read letters from 
Mr. Dutton and Mr. Gabel which expressed similar concerns. 

- 2 -  
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In summary, a motion was made "to direct the Chairman to advise 
Mr. Compton that the Subcommittee disapproves accepting UL 1561 as 
a n  ANSI Standard because in addition to a number of discrepancies. we 
fail to see that it serves the consensus function that is normally 
attributed to ANSI process". Specific reference was made to ANSI 
Procedures for the Development and Coordination of American National 
Standards Sec.l.1, 1.2, 1.2.1, & 1.2.2. In recommending we do not 
accept it, we propose that they join with us or any other group 
appropriate to i t  to develop the consensus necessary to it in-line 
with the ANSI procedures. The motion was unanimously approved. 

1.9 The Chairman distributed a few copies of a Symbols Chart received at 
the AdCom meeting the previous night. He indicated that it will be 
attached as a supplement to the IEEE Standards Manual. 

1.10 The Chairman stated that Mr. Timothy Darr would be included in the 
roster of the Dry-Type Subcommittee and would function as our 
liaison to the NEMA Insulation Materials Division. 

1.11 The Chairman inquired as to the possibility of in routine impulse 
tests. Work is currently being done in this area in PC57.12.90-D6 for 
liquid-filled distribution transformers as a quality control test. 

1.12 The Chairman transmitted a request by Mr. Tor Orbeck to have a 
liaison relationship w i t h  this group; i.e. a liaison w i t h  the 
Dielectrics Insulating Materials Society of IEEE and in particular 
w i t h  respect to fire safety. 

1.13 The final topic covered by the Chairman was PAR's (Project 
a 

Authorization Requests). The Chairman noted that even i f  a group 
were reaffirming an existing standard, a PAR was required. As our 
records in this area appear to be sketchy, the Chairman requested 
the working groupltask force chairmen submit copies of their PAR's 
to either himself or the Secretary (Mr. Patterson). 

1.14 The Chairman announced, and encouraged attendance of, the NEMA 
Technical Meeting to be held the following day. There being no 
further business, the meeting adjourned. 



REPORTS FROM WORKING GROUPS and TASK FORCES 

2. Dry-Type Reactor Task Force 

Chairman: Mr. Richard Dudley 

Ref: C57.21 - "Requirements for Shunt Reactors" 

2.1 The task force met 8 : 0 0  AM an 18/31/88 with 3 members and 4 guests 
present. Fol lowing the introductions of those present, the minutes 
of the 04/11/88 meeting were approved as written. 

2.2 Discussions then took place on the 07/88 draft of C57.21 and 
focussed on issues arising from the inputs of the Dry-Type Reactor 
Task Force to the revision. The following are the key points that 
were discussed. 

2.2.1 Tables 4 A  and 4B should be kept as separate tables. Although 
dry-type shunt reactors perform the same function as oil-immersed 
iron-core unit5, they are substantially different in design and 
construction. Therefore testing must reflect this. 

2.2.2 It was accepted  to add a note to Sec.10.4.1 to wit: 

"Note: In the case of loss evaluated dry-type shunt reactors the 
reference temperature to which losses are calculated should be 
the average winding rise, as determined by heat run, plus 20OC" 

2.2.3 Sec.9.1.3 was originally titled "Low Frequency Tests". In an 
attempt to maintain a consistency of terminology, ex. in the 
turn-to-turn test you are applying a decaying, sinusoidal voltage 
in the frequency range of 100 khz which is not low frequency, the 
standard should be modified as follows: 

Sec.9.1.3 - Overvoltage Tests 
Sec.9.1.3.1 - Low Frequency Overvoltage Test for Oil-Immersed 

Shunt Reactors 

Sec.9.1.3.2 - Overvoltage Tests for Dry-Type Shunt Reactors 
Sec.9.1.3.2.1 - Applied Voltage Test 

The applied voltage test is a hipot test on the support 
insulation only. 

Sec.9.1.3.2.2 - Turn-to-Turn Overvoltage Test 
The turn-to-turn overvoltage test for dry-type shunt 
reactors shall be made by applying between the terminals a 
train of h i g h  frequency, exponentially decaying, sinusoidal 
voltages w i t h  a first peak voltage as specified in Table 6, 
columns 3 or 4. 
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2.2.4 The heading of Sec.10.3.3.2 should be modified to: 

"Turn-to-Turn Overvoltage Test for Dry-Type Shunt Reactors" 

Note that this is an example of being consistent and/or using 
commonly accepted terminology. In this case the word "overvoltage" 
better describes the test than the word "potential". 

2.2.5 In Table 4U the Applied Voltage Test should be classified as 
"Other". In the case of dry-type reactors, this is a test on the 
support insulators which is regularly performed by the insulator 
manufacturer. 

The  wording of this section should also be changed to: 

"Applied Voltage Test.....The applied voltage test.... 11 

in order to maintain consistency of terminology. 

2.2.6 Fig.3 should still show a capacitive voltage divider but should 
be labeled "Typical Voltage Divider". 

2.2.7 in Sec. 10.5.9.1 the descriptive "alcohol'* should be eliminated 
and only the word thermometer be used. 

2.2.8 Add a descriptive statement to the turn-to-turn test in Table 4B. 
To wit: 

"This test is performed for normal supply voltage of 
34.5 k V  and below." 

2.2.9 The titles f o r  Tables 5 and 6 should be consistent: 

"Insulation Test Levels for Oil-lmmersed Shunt Reactors" 

"Insulation Test Levels for Dry-Type Shunt Reactors". 

The question was raised i f  Tables 5 and 6 should be relabeled 
Tables 5 A  and 5B to be consistent with Tables 4 A  and 4B. There 
was also a recommendation that they be located on adjacent pages. 
They are currently separated by about six pages of text. 

2.2.10 There was a recommendation to modify Sec.10.3.5 as follows: 

"10.3.5 Lightning Impulse Test Procedures. 

Lightning impulse . . . .  nominal system voltage 34.5 kV and 
higher . . . . .  
Shunt reactors rated 34.5 k V  and lower shall be tested with 
the turn-to-turn overvoltage test." 

2.2.11 The following editorial changes were discussed. 

2.2.11.1 in Sec.10.3.4.4. the references are, not included in the 
reference I ist. 

- 5 -  
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2.2.11.2 It was suggested that the last sentence in the second paragraph 
of Sec.12.4 be eliminated. The paragraph now states: e 

"By using cable..... ?? 

2.3 The revision of C57.16 was discussed. The following are the key 
points. 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

(257.16 should be revised before the loading guide. 

The scope of CS7.16 should be broadened to cover all reactors 
that l i m i t  or control current: ex. distribution and h i g h  voltage 
current limiting reactors, bus tie reactors, load balancing 
reactors, neutral grounding reactors, capacitor reactors, etc. 

Filter reactors, V A R  reactors, and smoothing reactors should be 
excluded as they are too specialized and differ widely from 
reactors whose basic function is to limit current. Inclusion of 
these reactor types would result in a weak and/or confusing 
standard. These reactors should be covered in their own standard. 

A policy decision of the Performance Characteristics Subcommittee 
is needed on the scope of C57.16, 

Between the conclusion of the Task Force meeting and the Dry-Type 
Subcommittee meeting, Mr. Uptegraff and Mr. Dudley have discussed 
this with Mr. McGill and M r .  Borst and they are at the point of 
getting a PAR raised. There is to be a main working group chaired 
by Mr. McGill responsible for putting together both the oil and 
dry requirements into a common document. The dry-type reactor 
task force shall address the dry-type portion. As to whether 
there will be a dielectric t a s k  force as there was for the shunt 
standard, it is too early to tell. 

2.4 When work starts on the revision of the loading guide the consensus 
seemed to be that it would at best be a tutorial due to the wide 
variety of construction and insulation types available today in 
dry-type reactors. 

2.5 The meeting was adjourned at 10:00 AM. 

One guest requested membership. Later another individual requested 
membership. A problem is arising due to the timing of the meeting. 
It was noted that at least four individuals have expressed interest 
in membership in the task force but cannot due to conflicts with 
other meetings at the 8:08 A M  time slot. I f  the meeting were made at 
10:00 AM  at least these four individuals would be able to attend. 
Mr. Dudley stated that he will work with Mr. Uptegraff of this 
problem. 

There was also a request to change the title of this group to 
"Dry-Type Reactor Task Force" from "Task Force for Revision of the 
Loading Guide". See Sec. 1.2. 
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3. Insulation Requirements for Specialty Transformers - P259 

Chairman: M r .  A I  iverson e 
3.1 The working group met at 8:00 A M  on 18/31/08 with 6 members and 2 

guests present. Following the introductions of those present, the 
minutes of the 04/11/88 meeting were approved as written. 

3.2 The Power Conversion Products Council International (PCPCI) held a 
round table discussion on 05/12/88 in St. Louis reviewing IEEE 259, 
IEEE 266, and UL 1446. The round table was well received and PCPCl 
indicated it's support of this working groups efforts. The group 
formally commented on Draft #3 of P259. Comments related to 
coordination with relevant IEC and CSA standards and IEEE 266. An 
additional temperature class was proposed and a change in the cold 
shock temperature was suggested - neither of which were adopted by 
the working group. 

3.3 Draft #3 of PZ59 was further reviewed. Discussion centered on 
temperature classes and test procedures. Several editorial changes 
were made to Draft #3. 

3.4 The working group chairman requested final comment5 for Draft #3 no 
later than 12/03/88. 

3.5 It now appears that a "final" Draft #4 can be prepared and balloted 
in the working group before the Chicago, 04/49, meeting. 

3.6 The meeting was adjourned at 10:00 AM. 
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4. General Requirements for Dry-Type Transformers Including Those 
W i t h  Solid Cast and/or Resin Encapsulated Windings - C57.12.81 
Chairman: Mr. Egon Koenig 

4.1 The working group met at 10:10 A M  on 18/31/88 with 17 members and 7 
guests present. M r .  T. Singh of t h e  Port Authority of New York and 
New J e r s e y  requested to become a member and was accepted. Following 
the introductions of those present, the minutes of the 04/11/88 
meeting were approved as written. 

4.2 The chairman reviewed the status of the latest ballot presented to 
the Main Transformer Committee on (757.12.01. 

Ballots Sent Out: 109 
Ballots Returned: 101 - 7 -  93% returned 

Affirmative: 87 

Not Voting: 14 
Negative: 0 - - -  86% voted 

An editorial correction was pointed out by Mr. Iverson. The word 
"Rises" in the heading of Table 4 A  should be singular "Rise". The 
chairman will have the Draft so corrected. 

There were no comments received from the coordination contacts. 
Because of this, Draft # 6 A  was sent to the Review Committee for 
their review and approval. 

4.3 The chairman proceeded to create s i x  'task forces' within this working 
group to review CS7.12.91, by paragraph, with the following two 
purposes in mind. 

A .  To incorporate cast coil transformers into the test code. 

B. To simultaneously update t h e  test code for all dry-type 
transformers, comparing it to the recent issue of 
C57.12.90-1987 - the liquid-filled test code. 

The chairman agreed to sent all members a copy of CS7.12.90-1987. 

Member assignments and responsibilities were established as follows 
in the following sections. 

4.3.1 Section Covered: Sec. 1 1  - Temperature 
Chairman: L. Pearce Members: R. Bancrof t 

H. Wind i sch 
D. Barnard 

4.3.2 Section Covered: Sec.12 - Short Circuit 
Chairman: W. Mutschler Members: T. Singh 

J. Nay 
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4.3.4 

4.3.5 

4.3.6 

4.4 A 

Section Covered: Sec. 

Chairman: J. Rodden 

FI - / I  wa-z 
0 9  

0 - Dielectric Tests 

Members: T. Massouda 
J. Thenappen 
J. Antweiler (Guest) 
R. Gearhard 

Section Covered: Sec.5, 6, 7, 8, & 9 

Chairmen: R. Hol lister Members: B. Allen 

R. Marek 
0 W .  Patterson 

Section Covered: Sec.13, 14, & 15 

Chairman: A. lverson Members: L. Pearce (Guest) 
W .  Simpson 

Section Covered: Sec. 1, 2, 3, & 4 

Chairman: R. Uptegraff Members: E. Koenig 

request will be made for two meeting rooms at the 10:00 A M  time 
period for meetings of the 'task forces' - 3 in each room - at the 
Chicago, 04/89, meeting. in addition, a request will accompany the 
above request asking for a 1:00 PM meeting room for the complete 
working group. 

I f  two time periods are not possible, the secondary proposal would 
be for two meeting rooms at the 10:00 A M  time period. A portion of 
the period would have to be used for a complete working group 
meeting. 

4.5 Each 'task force' should be prepared to report to the working group a 
summary of its' activity at the 04/89 meetings. 

4.6 The meeting was adjourned at 11:30 AM. 

Following the presentation of these minutes, a discussion of meeting 
conflicts developed. See Sec.l.3. 

- 9 -  



5. Task Force  on Dry-Type Thermal Problems 

Chairman: Mr. Bil I Mutschler 

5.1 The task force met at 3:05 PM on 18/31/88 w i t h  18 members and 8 
guests present. 

5.2 The chairman reported that the Loading Guide C57.96 Draft 10.4 dated 
05/88 has been approved by IEEE RevCom as well as all liaison 
members. Copies will be distributed to all members of the task 
force. The Guide is being balloted by ANSI  C57 and publication is 
anticipated during 1989. 

5.3 The tabulation of average winding temperature ratings, ambient 
temperature ratings, and hot spot allowances prepared by Mr. Gearhard 
was distributed. 

It was clear from this data that U.S .  standards use a fixed number 
for hot spot allowance while IEC use a variable number depending on 
the average temperature rating. 

5.4 The matrix on time constant and hot spot allowances sent out by the 
chairman was discussed. The consensus was that data to be collected 
would not be helpful unless concerned parameters were more clearly 
defined. The following definitions were agreed upon: 

A .  Time Constant 

The time required to accomplish 63% of the ultimate 
temperature change. 

8. Duct Temperature (Top and Bottom) 

The temperature measured at a point in a duct even with the 
top or bottom of the coil. 

C. Start Point 

The point at which constant load is applied with windings at 
ambient temperature. 

A list of parameters to be collected by manufacturers during 
temperature tests was developed for reporting to Mr. Egon Koenig 
prior to the next meeting. The chairman agreed to send out data 
collection forms to be used. Data is to be sent to Mr. Koenig by 
02/28/89 and the tabulated results will be sent to the task force by 
83/18/89 for study prior to the 04/89 meeting in Chicago. 

5.5 The hot spot allowance matrix was discussed and it was agreed that 
the format sent out was satisfactory and manufacturers were 
encouraged to submit data as requested. 
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6. Standard Test Procedures for Thermal Evaluation of 
Systems for Solid Cast and Resin Encapsulated Power and Distribution 
Transformers - C57.12.60 

Chairman: Mr. Dick Provost 

6.1 The working group met at 11:15 AM on 11/01/88 wi t h  11 members and 7 
guests present. Following the introductions of those present, the 
minutes of the 04/12/88 meeting were approved with the following 
mod i f ica t ion: 

A .  Sec.6.5 

Change standard'referenced from C57.12.58 to C57.12.56. 

6.2 The Chairman reported on the status of the subject document. Written 
bithdrawal of the two negative votes from the Transformer Committee 
have been received. A letter was circulated to those who reviewed 
the ballot noting that the title of the document would be modified 
to include the term "Trial Use". There was no objection to this 
change and the title of Draft #8 now reads: 

"Trial Use Standard Test Procedure f o r  Thermal Evaluation of 
Insulation Systems for Solid Cast and Resin Encapsulated Power 
and Distribution Transformers" 

Editorial changes have also been incorporated into Draft #8. 

6.3 The Chairman noted that Draft # 8  will now be sent to the Liaison 
Coordinating Committee for review, after which the document will be 
sent to the Standards Board. It was noted that the IEEE Standards 
Manual requires that "Trial Use Standards" be effective for not more 
than two years from the date of publication. 

6.4 There being no further questions or comments, this portion of the 
W.G.  discussion was closed, and the members and guests present 
continued discussions related to the "Task Force on Flammability". 
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7. Task Force  on Flammability 

Chairman: Mr. Dick Provost 

7.1 This Task Force is an extension of the Working Group on Standard 
Test Procedures f o r  Thermal Evaluation of lnsulation Systems for 
Solid Cast and Resin Encapsulated Pnwer and Distribution 
Transformers which met at ll:l5 A M  or1 11/01/88 w i t h  1 1  members arid 7 
guests present. 

7.2 The Chairman provided a report on the IEC/ACOS Workshop on "Fire 
Hazard Assessment of Electrical Equipment" held in Northbrook, IL on 
04/11/88 to 04/12/88. A copy of the workshop proceedings was made 
available for review. 

. 7.3 A statement from the NEMA Board of Governors concerning "Voting 
Guidelines on Codes and Other Technical Matters Involving Combustion 
Toxicity" was also read. 

7.4 A suggestion was made to change the title and broaden the scope of 
the working group to combine the thermal evaluation and flammability 
task forces. 

After further discussion, a motion was made and unanimously approved 
to change the title of the working group to: 

"Working Group on Thermal Evaluation of Insulation Systems of 
Dry-Type Transformers Above 600 Volts" 

The reference to 600 volts was to distinguish this group from the 
Specialty Transformer group chaired by Mr. A1 Iverson. 

7.5 I t  was further agreed that the Chairman will prepare a statement on 
the change in scope to more broadly reflect the monitoring of 
flammability issues. This will be presented at the next meeting for 
review and approval. This would then have to be forwarded to the 
Administrative Subcommittee to request a change. 

7.6 Two articles on flammability were offered f o r  inclusion in the 
literature file. 

7.7 The meeting was adjourned at 12:20 PM. 

Following the meeting, two guests requested membership in the task 
force: 

Linden Pierce G.E. Co. Rome, GA 
V'ince Dahinden H. W -  idmann Ltd. Rapperswil, Switz. 
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8. Working Group on Dielectric Problems - C57.12.58 & C57.124 a Chairman: M r .  Don Kline 

The minutes of this working group were presented in M r .  Kline's absence 
b y  the Chairman of the Dry-Type Subcommittee, Mr. I.lptegrr7ff. 

8.1 The working group met at 8:00 A m  on 11/01/88 wi t h  16 members and 12 
guests present. The the introductions of the present, the minutes of 
the 04/12/88 meeting were approved as written. 

8.2 The Chairman reported on the status on the Transient Analysis Guide. 
The coordination with the IAS was reported as complete with a letter 
from Mr. Lentr. Mr. Uptegraff indicated that i t  is bogged down 
somewhere and that he will contact Mr. Huber of IEEE to free it 
loose as i t  appears to he lost somewhere in the "maze of New York 
City". 

8.3 Mr. Max Cambre reviewed his comments on the Draft #4 of the Partial 
Discharge Guide concerning the sensitivity of the detection circuit. 

8.4 The Chairman reviewed the comments and suggestions submitted by 
Mr. Vail lancourt. 

8.5 A general discussion on partial discharge test equipment followed 
and centered on the sensitivity needs for the detection of partial 
discharges in the cast coils and how they are different than in the 
liquid-filled units. 

A motion was made, and approved, that Draft #5 be rewritten and mailed 
f o r  voting to the Dry-Type Subcommittee w i t h  the following changes. 

8.5.1 The detector shall be depicted as a box labeled Zm. 

8.5.2 The detection circuit, Zm, shall be described as a RLC circuit. 

8.5.3 T h e  design parameters of the RLC circuit be expanded to include 
those of the 'L'. 

8.5.4 The narrow band circuit be described a5 a quality control 
alternative. 

8.5.5 Draft #5 will be coordinated with the liquid-filled draft. 
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9. Attendance Roster 

MEMBERS PRESENT 

A 1  len, Ben F. 
Bancrof t, Roy 
Barnard, David A .  
Dudley, Richard F. 
Hupp, Joe W. 
Iverson, A. M. 
Kennedy, Sheldon P. 
Koenig, Egon 
Manning, Me1 L. 
Marek, Rick P. 
Mutschler, W i  1 I iam H. 
Nay, John J. 
Payne, Paulette 
Provost, Richard L. 
Rodden, Jack 
Thenappan, Vis 
Windisch, Henry J. 

------c-----------_-- 

GUESTS PRESENT 

Hayes, Roger 
...................... 

Kalkstein, Edward W. 

Lackey, John G. 

Pregent, Guy 

Simpson Jr., R. W. 

Singh, T. 

+ 

++  

+ 

+ +  

MEMBERS ABSENT 

Bimbiris, Alfons 
Bowers, George H. 
Darr, Timothy 
Dutton, John C. 
Frank, Jerry M. 
Gabel, Herman E. 
Gaibrois, G. L. 
Gearhart, R. E. 
Jonnatti, Anthony J. 
Kline, Don A. 
Smith, Bynam E. 
Weincek, S. A. 

..................... 

Liaison - NEMA Insulating Materials 

Liaison - Surge Protective Devices 
Division 

Commi t tee 

ADDRESS 

56 Bramsteele Road 
Brampton 
Ontario, Canada L6W 3M7 

------- 

Engr Dept. - L5368 
Wilmington,DE 19898 

700 University Ave. - Hi2 
Toronto 
Ontario, Canada M5G 1x6 

P.O. Box 1009 
St. Jean Sur Richel ieu 
Quebec, Canada U3B 7 A 4  

P.O.Box 309 
Ti 1 ton,” 03276 

e 

1 World Trade Center 
New York,NY 10048 

Submitted by: Wesley F. Patterson, Jr. 
Secretary 
Dry-Type Transformer Subcommittee 
January 25, 1989 
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MEETING MINUTES 

DIELECTRIC TESTS SUBCOMMITTEE 
November 1, 1988 

Ramada Renaissance Hotel - Long Beach, 9 

1. INTRODUCTION/ATTENDANCE 

The Dielectric Tests Subcommittee met at 10:03 A.M. with 33 members and 43 
guests in attendance, John Holland and Devki Sharma have been accepted as new 
members of the Dielectric Tests Subcommittee, 

2. APPROVAL MINUTES 

The minutes of the April 12, 1988 meeting in Washington, D.C. were approved as 
submitted. 

3 .  CHAIRMAN'S COMMENTS from ADMINISTRATIVE SUBCOMMITTEE 

A. Correspondence dated October 17, 1988 invited Transformers Com- 
mittee participation in the revision of IEEE Standard #4. 

"IEEE Standard Techniques For High Voltage Testing", is being 
revised by the High Voltage Testing Techniques subcommittee. It 
is the basic document which defines 60 Hz and impulse test re- 
quirements and has remained unchanged since 1978. 

Mr. Clayton C. King; AB Chance Co.; Centralia, If0 65240-1395; 
(314) -682-8554; FAX (314) -682-8475 announced the first meeting to 
be held at the EPRI High Voltage Transmission Research Facility 
near Pittsfield, MA on November 11 and 12, 1988. Russ Minkwitz 
offered to attend the meeting. 

B. Unsolicited commercial displays or hospitality rooms will not be 
sanctioned at Transformers Committee nreetings. 

C. Anyone responsible for balloting the main committee should request 
mailing labels from the committee secretary. Remember to get the 
ballots out early to provide enough review time, 

4 .  WORKING GROUP REPORTS 

A. Working Group on Revision of Dielectric Tests 
H. R. Moore 

The Working Group met on October 31, 1988 with 16 members and 6 guests 
present. 

The minutes of the April 11, 1988 meeting in Washington were approved as writ- 
ten. e 
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- Task Force on Revision of Dielectric Tests 
_. o f  Shunt Reactors 

W. N. Kennedy 

The Task Force met on October 31 at 1:OO P.M. 

Draft 7 of "Requirements, Technology, and Test Codes for Shunt Reactors 
over 500 KVA" was balloted in the Working Group and Dielectric Tests 
Subcommittee, There were four negative ballots and a nuaber of 
"Approved with Comments". 

Some of the negative ballots involved front of wave impulse testing. 
Front of  wave tests are seldom made on either reactors connected to the 
tertiaries of transformers or those directly connected to transmission 
lines. However, there were objections when front of wave tests were 
eliminated from a previous draft of the shunt reactor test code. It was 
decided that the front of wave information from the transformer test 
guide will be used in the shunt reactor code. A paragraph will be added 
to clarify the fact that front of wave tests are special and must be 
specified by the users. 

The possibility of developing a consistent test code for air and liquid 
insulated reactors was discussed. One of the main points of dis- 
agreement was on partial discharge tests which are not made on air insu- 
lated reactors. Although there are some strong opinions that the tests 
should be the same, it appears that the best approach at this time is to 
have two separate test codes, 

After discussion of other details, it was decided that Draft 8 will be 
prepared and again balloted in the Uerking Group and Dielectric Tests 
Subcommittee. Some explanatory information will be sent along with the 
ballot on some of the more controversial issues such as front of wave 
tests. 

- Task Force on External Phase Phase Clearances - for Power Transformers 
R. A. Vsitch 

Draft 8 of the proposed addition to ANSIlIEEE Standard C57.12,OO Section 
6 "Minimum External Clearances Between Transf ormer Live Parts of Dif - 
ferent Phases of the Same Voltage** was balloted in the Transformers Com- 
mittee. The results were as follows: 

Ballots sent out 116 
Ballots - Approved 85 
Ballots - Approved with comments 9 
Ballots - Not approved 1 
Not voting 3 
Ballots not returned 18 

85% of the ballots were returned. 
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The negative ballot was resolved. All of the "Approved with comments** 
were of an editorial nature and changes were made in the draft in line 
with these comments. 

After resolving the negative ballot, there was 83% approval of the bal- 
lots sent out. 

The Working Group recommends that the corrected draft be accepted and 
the process initiated to add it to ANSI/IEEE Standard C57.12.00 Section 
6. 

Task Force gn Revision of Imgulse Test Guide 
R. E. Minkwitz 

The Task Force met at 10:05 A.M. on October 31, 1988 with 11 members and 
8 guests present. The following items were discussed: 

1) Digital recording equipment for impulse tests was on the agenda 
for study. However, the chairman found that ANSVIEEE Standard 
1122-1987, **IEEE Standard for Digital Recorders for Measurements 
in High Voltage Impulse Tests", already existed. It had been 
sponsored by the Power Systems Instrumentation and Measurement 
Committee of IEEE PES. It appears that there was no liaison with 
the Transformers Committee. Since this is an important element in 
the work of this Task Force, this document should be studied to 
determine if it is suitable for transformer impulse tests. 

2) The chairman formed a committee to review the Switching Surge Test 
outline prepared by Gary Hall and to prepare a draft. The follow- 
ing persons are on the committee: 

E. K. Pate1 - Chairman 
P. Krause 
H .  Moore 
T. Freyhult 
D. Orten (will obtain a representative from 

North American Transformer) e 

The plan is to issue the draft to the Task Force members one month 
prior to the April 1989 meeting. 

3 )  "Standard ANSI Impulse Tests" were discussed, it was agreed that 
the ANSI terminology is clear and that the standard tests consist 
of RW, CW, and FW tests only. Front of wave tests are special and 
must be specified by the customer when required. 

4) The allowance of impulse testing transformer terminals tied 
together where the windings have low surge impedance was deleted 
from the last revisions of ANSI C57.12.90 and (37.98. E. Moore 
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a 
was asked to research the past files to determine if any informa- 
tion exists on the matter. The Task Force should include this 
item in the next revision of the impulse test guide. 

Under the category of Old Business, a survey of instrument transformer 
protection, BIL levels and testing practices prepared by C. C. Honey and 
H. R. Moore was presented to the Working Group. This work had been re- 
quested by the Dielectric Tests Subcommittee and the Instrument Trans- 
former Subco8lmittee. After surveying the various aspects of the sub- 
ject # recommendations for instrument transformer dielectric tests were 
prepared. Instrument transformers have in general received only a por- 
tion of the dielectric tests performed on power transformers although 
serious failures can result in much expense and loss of the system for 
periods of time. It was recommended that instrument transformers 
receive impulse tests and 60 Hertz tests with partial discharge measure- 
ments. Design tests were also recommended. 

Under the category of lqew Business, the Working Group discussed the 
desirability of reducing the time for the enhancement voltage during the 
transformer induced voltage test from 7200 cycles to 5 seconds. The 
purpose of the enhancement voltage is to stress the insulation at a high 
level for a short time prior to the one hour test at 1.5 times maximum 
system operating voltage. It is a representation of overvoltage condi- 
tions such as switching surges which are applied with 60 Hertz voltage 
on the windings. When the current test guide was written, the time was 
extended to 7200 cycles. Persons at the Working Group meeting expressed 
the opinion that the 7200 cycle time serves no useful purpose and that 
it might result in deterioration of a good transformer insulation sys- 
tem. It was recommended that the Working Group establish a project to 
determine if the enhancement time should be reduced to a more reasonable 
value such as 5 seconds. 

The meeting was adjourned at 4:lO P.M. 

B. Workinq Group f o r  Revision of Dielectric Testinq - of Distribution Transformers - C. V. Brown 

The Working Group on Revision of Dielectric Tests of Distribution transformers 
met at 1:05 P.M. on October 31, 1988 with 16 members and 13 guests present. 

Following self-introduction of the attendees, the minutes of the April 12,1988 
meeting in Washington, D.C. were approved as written. 

Bill Henning handed out Draft 6 of the proposed addition to C57.12.90-1985 
Section 10.4, Routine Impulse Test for Distribution Transformers. Last week 
Bill mailed this draft to all members of the Uorking Group and all members of 
the Dielectric Tests Subcommittee. The concurrent ballot on Draft 6 is due 
back by December 15,  1988. Bill explained the method used to detect a 
failure. 
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Task Force on Low Side Surge Requirements for 
Distribution Transformers 

R. E. Lee 

The Task Force met at 8:OO A.M. on October 31, 1988 with 17 members and 
10 guests present and at 2:lO P.14. OL .\member 1, 1988 with 16 menibers 
and 4 guests present in Long Beach, CA. 

We welcome Philip J. Hopkinson, Georg IC. Kraus, Larry Lowdermilk, Mahash 
P. Sampat and Bruce Uhl as new members. 

The minutes of the April 11, 1988 meeting in Washington, D.C. were ap- 
proved as submitted. 

The chairman commented that, with the October 31, 1988 Panel Discussion, 
most of the available information will have been presented and discussed 
during the course of the several Round Table and the April 11, 1988 
meetings. 

1) What is our course of action? 

2)  Who will do what? 

He suggested that we must then consider three questions: 

3)  Do we need a test? 

The remainder of the October 31, 1988 meeting was devoted to the Panel 
Discussion - GRQWDING di SURGES 

"Impact of Ground Resistance on Surge Current Distribution", 
Dave Smith, PTI 

"Testing to Determine the Magnetic Inrush Characteristics of 
Distribution Transformers", 
Art Westrom, Kearney 

"Experimental Determination of the Effects of Steep Front 
Short Duration Surges on 23 KVA Pole Mounted Distribution 
Transformers", Chuck Eichler, Westinghouse - AST 

The meeting adjourned at 10:13 A.M. 

On November 1, 1988, we re-convened at 2:lO P.M. 

Bob Beckwith described lightning stroke and plasma phenomena. 

General discussion of the subject and the desired outcome of our effort 
followed. Subjects discussed included: a testing standard for trans- 
formers: an application guide; cores; interlacing; secondary arresters: 
consideration of the home circuitry, its protection; and, protection at 
the transformer and home. 
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Mahash Sampat commented that a utility can afford to pay $10.00 addi- 
tional purchase price for each 0.1% improvement in failure rate. 

Charles Brown summarized the discussions with the recommendation that we 
should pursue two activities concurrently. They are: 

1) Develop a document which will contain the information that we have 
gathered. 

2) Survey the industry to determine the extent of the problem and if 
it is localized. 

The Working Group meeting was adjourned at 1:30 P.M. 

C. Working GrouR on Partial Discharge Tests for Transformers 
G. N. Vaillancourt 

The Working Group met in Long Beach, CA on November 1, 1988 at 8:OO A.M. with 
19 members and 15 guests present. 

The first item of the agenda was membership, two new members 
asked to join the Working Group. Total membership is now 35. 

The Task Force reports were presented next. 

- Task Force Measurement of ARDarent Charae 
W. J. Carter 

The Task Force met in Long Beach, CA on October 31, 1988 at 8:OO A.M. 
with 12 members and 17 guests present. Mr. Carter was unable to attend 
the meeting and Mr. George Vaillancoutt acted as substitute chairman. 

The first item on the agenda was membership. Two new members Mr. 
Ramon Garcia and Mr. Louis Nicholas were welcomed in the Task Force that 
now has a total of 14 members. 

Next the minutes of the Washington meeting that had been distributed 
were read and approved as written. 

Following this, revision 3.0 of the test sheet that had been previously 
sent out to every member of the Task Force and the Working Group on Par- 
tial Discharge Tests for Transformers was discussed and members re- 
quested that further changes be leade to it before it is sent out to mem- 
bers of the Transformers Committee for the p 

A discussion on future revision of C57.113 "Trial Use Guide for Partial 
Discharge Measurement in Liguid-Filled Power Transformers and Shunt 
Reactors" was c ucted next. The substitute chairlean then presented 
some suggested changes to Section 5. These were agreed upon by the mem- 
bership and will eventually be included ia B new draft. Next, Rr. Dean 
Yamucci of Westinghouse proposed to modify Serticn 9.1 (Test Procedure) 
as to shorten the enhancement time at the 1.7 level from 3200 cycles 

se of data collection. 
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down to 5 seconds which would be in line with the IEC standard. It was 
remarked that this should be addressed by the Working Group on Revision 
of Dielectric Tests. 

Mr. Vaillancourt suggested that at the next meeting he will prepare a 
complete revision of Section 9.1 that will be submitted to the member- 
ship of the Task Force for discussion, this was agreed upon by the mem- 
ber s . 
After this, a list of some partial discharge test voltage levels and ac- 
ceptance levels, both in micro-volts and pico-curries, currently in use 
or planned by a few companies or countries was commented briefly. That 
list had been distributed at the beginning of the meeting and is meant 
to keep the membership well informed and it will be revised peri- 
odically. 

Three being no new business, the meeting adjourned at 9:30 A.M. 

- Task Force for Acoustic Detection of Partial Discharge 
E. Howells 

The Task Force met at 10:15 A.M. on October 31, 1988 with 6 members and 
7 guests present. The chairman reported on the results of the Working 
Group and Subcommittee ballot of the "Trial Use Guide for the Detection 
of Acoustic Emissions from Partial Discharges in Oil-Immersed Power 
Transformers'' PC57.127. Of the 57 ballots sent out, 5 were canceled 
through members retiring or having left the organization. Of the 53 
remaining ballots, 42 (or 80%) were returned. 35 were approved, 3 ap- 
proved with comments, 1 not voting and 3 not approved. The 3 negative 
votes were Messrs. Matthews, Kennedy and Yannucci and all addressed the 
same topic. That was the difference in the treatment of factory and 
field tests in the area of safety precautions. The other comments with 
the approved votes were all editorial and concerned some inconsistencies 
in some of the terminology used. 

After much discussion it was decided to recommend to the Working Group 
that the negative votes be resolved by modifying the 1"' paragraph in 
the Scope (1.) as follows: - end the 2nd sentence at the word 
"discharge" then add a sentence reading "Although primarily intended for 
field use, it can also be used in the factory environment if required." 

Maintain only paragraph 1 and 2 as the Scope and move the remainder to 
either Foreword (Para. 3) or to the Introduction of the Test Procedure 
(Section 4.1). 

The last 3 sentewes in paragraph 4 being deleted. 

It was further recommended that the 2nd paragraph of Scope be slightly 
modified to make it clear that although the procedure was not intended 
to provide a precise method for determining the geometric location of a 
Partial discharge source it could sometimes provide a rough approxima- 
tion of that location. 
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None of the negative vote responders were present at the meeting so the 
chairman was instructed to attempt to contact them to determine if these 
actions will be satisfactory. 

A brief discussion ensued relative to the proposed "partial Discharge 
Source Location Guide". Ed Howells reported that no response had been 
received to his request for information about methods (other than the 
EPRI method) currently in use and he again asked for help in this 
regard. George McCrae had forwarded a paper describing a different ap- 

ach to the problemt. Consequently it became obvious that as such in- 
formation becomes available the Task Force would have to make a deter- 
mination regarding which to include in the body of the guide and which 
to place in the bibliography. 

No further business was brought to the floor so the meeting was ter- 
minated at 11"30 A.M. 

This concluded Task Force reports. 

After presentation of Task Force reports, the chairman of the Working Group 
consulted the membership on the course of action that should be taken next 
concerning the "Trial Use Guide for the Detection of Acoustic Emissions from 
Partial Discharges in Oil-Immersed Power Transformers" - PC57.127. The chair- 
man suggested that permission for balloting through the Main Committee condi- 
tional to the resolution of the 3 negative votes be requested at the Subcom- 
mittee level since the return had been 803. A vote was taken on this which 
resulted in 16 in favor and 0 against. The chairman of the Task Force, Mr. Ed 
Howells, will prepare a revised draft that will be discussed with the three 
people who cast negative votes. If they agree to the new wording a ballot 
through the Main Committee will be conducted before the next meeting. 

There being no new business the meeting was adjourned. 

5.  - OLD BUSINESS 
None 

6 .  NEW BUSINESS 
None 

7 .  ADJOURNMENT 

The meeting adjourned at 10:40 A.H. 

REL / re 1 

Robert E. Lee 
Chairman 
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Minutes of the HVDC Converter Transformer 
and Smoothing Reactor Subcommittee 

October 31, 1988 
Long Beach, California 

The meeting was called to order at 8:OO am with six members and four guests 
present. It was noted that our PAR for our proposed m c  standard has been 
accepted as C57.129. Liaisons have been requested by the Rotating Machinery, 
Transmission and Distribution, and Power Systems Instrumentation Committees. 

We had a lengthy discussion on work that is being performed in a CIGRE working 
group concerning individual ac and dc one hour tests vs a combined ac + dc 
test. Briefly, this study analyzes several basic insulation geometries and 
examines the stresses for each geometry for typical operating and test 
conditions over a range of resistivity ratios. 
Subcommittee meeting that the voltage division under dc conditions is an 
extremely complex subject, and it is expected that this analysis will identify 
the geometries for which the present separate tests provide adequate margin. 

It was agreed at our 

The remainder of the meeting was devoted to a discussion on an outline for the 
test standard. The outline was accepted and work will commence on individual 
sections. It was agreed to change the title to ‘IEEE Standard General 
Transformers and Smoothing Reactors for DC Power Transmission’. This title 
change will be consistent with the scope and will serve to make C57.129 
distinct from the work performed on rectifier transformer standards under 
C57.18. 

Respectfully submitted, 

W. N. Kennedy 
Task Force for the Revision of Dielectric 

Tests Requirements for Shunt Reactors 

a jm: 1038R 



BUSHIHG SUBCOMMITTEE a 
Report to the Transformers Committee 

November 2, 1988 

The Bushing Subcommittee met on Tuesday, November 1, 1988 
with seven members and nine guests present. 
Elliott reported that the Working Group on the Bushing 
Application Guide met on Tuesday morning with isix members and 
seven guests present. It was reported that the P757 Loading 
Guide, which was reaffirmed by the Transformers Cormmittee at the 
Washington, D.C. .meeting, had been sent to m e  IEEE Standards 
Board and the Review Conrmittee was to have considered it on 
October 18. The outcome of this is not known at this time, but a 
notice is expected soon. 

chairman Fred 

e The Working Group's main task was to review the numerous 
comments generated by the Working Group ballots of the second 

. draft of P800, Bushing Application Guide. Xany of the coments 
dealt with the section on maintenance of bushings, 
the corrmgents were discussed due to lack of time. If the Chairman 
is able to resolve 
Draft 3 will be balloted by the Working Group. 

Not all of 

remaining comments by the next meeting, 

Acting Chairman Wagenaar reported the initial meeting of 
the Working Group on Bushings for DC Application which met on 
Monday morning, 
members of this new working group. 
problem areas for DC bushings as opposed to AC bushings. 
then decided that the scope of the working group's activities 
should include =ondenser type dc bushi 
transformers and smoothing reactors and if possible, dc wall 
bushings. 
technology as the apparatus bushings and it se%ms logical that 
all of these bushings be covered by 

Seven people indicated an interest in becoming 
The group first discussed the 

It was 

s for converter 

It was pointed out that wall bushings use the same 

same standard. To this 
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end, the appropriate ANSI Committee will be contacted to 
determine if it is acceptable for us to include condenser type 
wall bushings in our scope. Sections on service conditions, 
general requirements and test requirements will also be written 
before the next meeting. 

e 

There has been no activity within the Task Force on Bushings 
for Distribution Transformers. 

The Bushing Subcommittee reviewed comments which have been 
generated so far by the Subcommittee ballots of Draft 8 of P21, 
General Requirements and Test Procedures for Outdoor Apparatus 
Bushings, and revisions of Tables 9 and 10 of IEEE 24-1984, 
Standard Performance Characteristics and Dimensions for Outdoor 
Apparatus Bushings. All ballots are due by November 14. The 
most controversial topic involved inclusion of a thermal 
stability test as a design test for bushings 550kV and above. 
IEC 137 specifies this test for bushings rated 300kV and above 
and the decision to include it in Draft 8 of P21 resulted from a 
comment of the Draft 7 ballot of the Main Transformer Committee. 
A negative vote was received on Draft 8 from a manufacturer on 
the basis that it is a very laborious and expensive test to make. 
A vote was taken in the Subcommittee, inclusion of the test was 
favored by one vote and the test will be included in Draft 9 
unless a compromise solution can be found. 

a 

The Chairman will attempt to resolve a few other unresolved 
comments plus any additional comments received on ballots not yet 
received so that Draft 9 can be balloted in the Subcommittee 
before the next meeting. 

The Subcommittee also briefly reviewed a report from Stan 
Osborn on cases where deluge systems had misoperated and caused 
flashovers of bushings. 
reported to Doble Engineering in the past 15 years. 
Subcommittee has requested further infornation from the utility 

There have been eight such cases 
The 

0 



which originally brought up this problem so that we can determine 
if this is an industry problem which we should address. 

L. B. Wagenaar 
11/03/88 



Meeting Minutes 
Audible Sound and Vibration Subcommittee 

Long Beach, CA Meeting 
November 1, 1988 

The subcommittee met at 1O:OO A.M. on Nov. 1, 1988 with 13 members and 
11 guests. The meeting was chaired by L.A. Swenson, Secretary. 

1. 

2. 

3. 

4. 

5 .  

The minutes of the April 12, 1988 Washington D.C. meeting were approved. 

The subcornittee's ballot on Draft 5 of the transformer noise standard 
(C57.12.90-198X) resulted in 75% votes returned with three negative 
ballots. 
expected to be resolved shortly. 

Two negative ballots have been resolved and the third is 

The remainder of the meetiag was spent resolving subcommittee members' 
comments and discussing various aspects of the proposed revision. 
Microphone distance from energized cooling equipment and distance to 
reflecting surfaces of the test room received considerable comment. 
Application of these requirements could cause problems for manufactures of 
small transformers (1MVA). The present standard applies to all power 
transformers . 
It was pointed out that all dimensions are in English units and should be 
metric. The next draft will be metric. 

It is hoped that the proposed transformer noise standard will be ready f o r  
full cornittee vote by the April, 1989 Transformer Committee meeting. 

The meeting adjourned at 11:30 A.M. 

Lennart A. Swenson 
Secretary, Audible Sound 

6 Vibration Subcommittee 



EPRl 
Electric Power 
Research Institute 

October 26, 1988 

TO: M r  . J . J . Bergeron 
Secretary, IEEE Transformer Committee 
Louisiana Power 81 Light Company 
P.O. Box #60340 
1010 Common Street 
New Orleans, LA 60 

Stan L i  ndgren , Project Manager FROM: 

SUBJECT: EPRI LIAISOW REPORT 

The following i s  a revised report f o r  inclusion i n  your minutes for 
the ffovember 2, 1988 meeting. 

1. 

2. 

3. 

EHV Converter Transformer: 

Test resul ts confirmed 25% or  greater major insulation s i t e  
reduction can be attained with some further work. 

Final report i s  being drafted. 

Amorphous Steel For Distr ibut ion Transformers: 

GE reports they have shipped "many thousands" of commercial 
amorphous core transformers. 

I P O O  U& --3 60,ow=-& 

Amorphous Steel For ,Power Transformers: 

Improved through-put i n  the lamination consolidation process 
has been accomplished. 

A p i l o t  f a c i l i t y  automated cutt ing l ine  has been ordered. 

* No problems have been reported with 500 kVA u n i t  instal led and 
placed i n  service June 1987, 



Mr. J.J. Bergeron 
Louisiana Power & Light Co. 
EPRI LIAISON REPORT 
Page 2 

4. Advanced Power Transformer: 

Reduced load loss feasibility has been demonstrated. 

Oetai led analytical studies exploring individual design aspects 
are near completion. 

Phase I1 involves building a number of physical models to 
verify the design studies. 

5, Static Electrification in Power Transformers: 

Suspected failure mechanism in over 12 core form and shell form 
FOA transformers worldwide. 

Four basic physical mechanisms and more than ten variable 
parameters have been identified . 
Work is now focused on monitoring instruments and quantifi- 
cation of parameters for mathematical models. 

A project has been initiated to monitor a large FOA transformer 
in the field. 

6. Bubble Evolution in Overloaded Transformers: 
Very rapid load changes can cause bubble formulation under some 
conditions and reduce 60 Hz and impulse dielectric strength. 
Demonstrated in models with rapid/high O.L. 

GE report is published EL5384. Westinghouse report i s  
published EL5999. 

Supplemental project has been initiated with Westinghouse to 
better identify moisture conditions associated with bubbles and 
verify GE mathematical model , 

7. Power Transformer With Two-Phase Cooling: 

75% perchlorethylene, 25% oil. 

65 mva unit went into full service October 31, 1986. 

* Unit is carrying normal load without incident including 

Unit has a direct reading winding hotspot temperature monitor 

temporary 15% above nameplate. 



Mr. J.J. Bergeron 
Louisiana Power & Light Co. 
EPRI LIAISON REPORT 
Page 3 

(application developed through EPRI) . 
Final Report is being published. 

8. Active Transformer Noise Cancel lation System: 
Two-year project started March 1987. 

Noise reduction in one direction 1s being pursued first. 

1988 . Expect initial evaluation on a substation transformer in late 

9. Feasibility For Improved LTC: 

One project focused on conventional electromechanical and ways 
to minimize maintenance and transformer failure. Vibration 
signature analysis to identify maintenance is being explored. 

One project focused on feasibility of total solid state LTC and 
static phase shifters. An intertie simulation with fast 
response phase shifter was included. Final report is being 
pub1 i shed . 

(t4 ’ 
a 

SRL: sf: BERGERON 

cc: Stig Nilsson 
Olin Compton 

a 
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LIAISON REPORT 

Dr. M.L Manning 

For IEEWES Transformers Committee 
Long Beach CA, October 30-November 2,1988 

This Committee has not met recently; but, the following Standards by the Committee 
may be useful. All are obtained &om: 

IEEE Service Center, 445 Hoes Lane 
P.O. BOX 331, P~SCX~~V, NJ 08855-1331 

1) IEEE No. 1 (1986) Statistical Analysis of Thermal life Test Data, Guide, Standard 

2)IEEE-96 (1969) General Princi als for Rating Electric Apparatus for Short-Term 
Intermittent or Varying Duty (SH b414) $8.00 

3)ANSWEE Standard General Principles for Temperature Limits in the Ra 

4 IEEE 97 (1969) Recommended Practice for Specifying Service Conditions in E? lectrical Standards (SH 00422) $8.00 

5)IEEE 98 (1984) Standard for the Pre aration of Test Procedures for the Thermal 
Evaluation of Sohd Electrical Insulating Rr ateriais (SH 077823) $8.00 

6 IEEE 99 1980) Recommended Practice for the Test Procedures for the Thermal 

7) ANSI/IEEE 943 (1986) Guide for Agin Mechanisms and Diagnostic Procedures in 
Evaluating Electrical Insulation Systems ( 8 H 10629) $9.00 

B. STANDARDS COORDINATING COMMITTEE SCC 4.1 

101-1987 (SH 12161) $2550 

Electric Equipment and for the EvaluaQon of Electric Insulation (SH 10637) $105 7 Of 

E? valuation o i Insulation Systems for Electric Equipment (SH 07823) $8.00 

This Committee has not met since January 1988; but, is active in developing IEC Stan- 
dards. 

The wisdom is Mel's; any typing or other errors are mine. orc 

\vw\1EEE\MAN"Q.RpT 



LIAISON REP ORT 
GIGRE SC-12 (TRA NSFORMERSL 

by 
W. J. McNutt, U.S.  Representative to SC-12 

The 1988 CIGRE General Session was held in Paris from August 29 to 
September 3, with Transformer discussion taking place on September 1. 
and the Study Cornittee meeting on September 2. The two preferential 
subjects for papers and discussion were: 

1. Loss Evaluation and its Influence on Design and Selection of 

2. Environmental Considerations of Tranaformers and Reactors. 
In addition, a subject of current interest, namely Static Electrifi- 
cation, was discussed on the floor for about one hour. 

Materials. 

Ehphasis in the first preferential subject centered around new 
materials and design features which have improved both no load and 
load loss performance. whose introduction was stimulated by loss 
evaluation. Surprisingly, evaluations in many European countries are 
even higher than ours. 

The principal environmental concern for power transformers is the 
audible noise they produce. Various means of noise reduction were 
discussed, including new attempts at noise cancellation (Germany) e 

There was some discussion of electromagnetically generated noise from 
the windings, but the most troublesome example of electromagnetically 
generated noise involved a single phase core with winding entrance 
and exit leads on opposite sides of the core. This caused an 
additional turn around part of the core, with load current driving 
that part of the core into saturation. Such a condition should be 
detected in factory load tests. 

Another area of interaction of the transformer with the environment 
was the recovery of transformer loseea as heat. Suveral instaila- 
tions in Europe were described. I understood the representative from 
East Germany to say that almost all transformers over 125 MVA in his 
country now have heat recovery devices. 

Examples of recent problems from static electrification in the United 
States, Brazil, and South Africa were described. in addition to other 
problems which were suspected to have static electrification as a 
contributor. Japan spoke of their past expsriences and the correc- 
tive measures they have adopted. In addition to the investigations 
in the U.S. sponsored by EPRI. research on this subject is also being 
conducted in Austria. 



CIGRE Liaison ReDort 

The Study Comnittee meeting was occupied with Working Group reports 
and plans for the next subjects to be discussed at a Colloquium in 
Brazil in 1989 and at the 1990 General Session. 

WG-12/09 Thermal Effects in Transformers 
Five Task Forces are preparing state-of-the-art reports on the 
following subjects: 

1. Direct Measurement of Hot Spot Temperature 
2. Heat Run Test Procedures 
3. Maximum Permissible Hot Spot Temperature 
4. Thermal Life Expectancy 
5 .  Utility Loading Practices (Based on Survey) 

These reports will ultimately be published in Electra, the CIGRE 
magazine. 

WG-12-14/10 HVDC Converter Transformers 
This group is concerned about determining the most suitable 
dielectric tests for converter transformers, with the probable 
output being recomnendations for a Test Guide or Standard. There 
is also some utility interest in investigating reasons for 
unsatisfactory service performance. This work is a parallel to 
work within our Committee. and Bill Kennedy will provide liaison. 

This new working group is investigating the phenomenon of very 
fast transients which occur in gas-insulated equipment as the 
result of flashovers or switching. These transients are charac- 
terized by nanosecond fronts and initial 1-2 MHz oscillations. 
followed by medium frequency oscillations. While the transients 
have been measured in the gas-insulated equipment. they have not 
been measured at the transformer terminals. 

a 
WG-12/11 Fast Front Transients 

WG-12/12 Sound Measurement 
This is another new working group which will be studying new 
sound measurement methods (sound intensity) and the nature and 
effects of winding noise. 

There is also interest in establishing new working groups on Static 
Electrification and Reliability. Any IEEE members who are interested 
in having association with any of these working groups should contact 
myself or Bill Kennedy, who will take over for me as the U.S. Repre- 
sentative to SC-12 at the beginning of 1989. 

Discussion subjects for the 1989 Transf olloquium in Brazil 
will be Thermal Aspects of Transformers the lines of WG-12/09) 
and Problems Related to Large GSU Transformers. 



Telex: 061 -5335 
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FERRANTI-PACKARD TRANSFORNIERS LTD. e 
P.O. BOX 548, ST. CATHARINES. ONTARIO, CANADA L2R 6W9 . (416) 685-6551 

October 28, 1988 

Mr. O.R. Compton 
Virginia  Power 
Box 26666 
RICHMOND, Vi rg in ia  
U.S.A. 23261 

RE: Liason Report: ANSI C93 Power Line C a r r i e r  

Dear M r .  Compton: 

The last meeting of t h i s  group m e t  i n  Washington from May 24 t o  
May 26, 1988. 

(293.5 has been changed t o  C93.6 and a new document f o r  (293.5 w i l l  
be issued. 
1989. 

Both documents are cu r ren t ly  planned t o  be issued by l a t e  

The next  meeting is scheduled f o r  January 10 t o  January 1 2 ,  1989 
a t  E l  Paso, Texas. 

S incere ly ,  I 

K.T. Massouda 
Manager of Engineering 

KTM : sd 

an NEflcornpany - Northern Engineering industries 9 2  



a Department of Energy 
Bonneville Power Administration 

P.0. Box 3621 
Portland, Oregon 97208 - 3621 

NOV 1 4 1988 

Mr .  J. J. Borgeron 
Louisiana Power and L igh t  
P.O. Box 60340, Uni t  L319 
New Orleans, LA 70160 

Dear John: 

Our Mr .  F. E l l i o t t ,  a f t e r  at tending the recent Transformers Committee 
meeting i n  Long Beach, reminded me t o  send my Liaison repo r t  t o  you. 
Normally, nlly repor t  i s  submitted p r i o r  t o  the meeting. My apology. 

Due t o  my recent res ignat ion from the IEEE Surge Protect ive Devices 
Committee (SPDC), the attached Liaison Report w i l l  be my l a s t  as the 
Transformers Committee L ia ison t o  the Surge Protect ive Devices 
Committee. By a copy o f  t h i s  l e t t e r  t o  Mr.  R. Veitch, a new l i a i s o n  t o  
SPDC needs t o  be appointed. 

Sincere 1 y , 

Edward J. Yasuda 

Enclosure 

cc: 
R. A. Veitch, NEI-Ferranti-Packard 

t .,’. .... 



PES SURGE PROTECTIVE 

LIAISON REPORT 
ON 

DEVICES COMMITTEE 

by 
E. J. Yasuda 

- I) lP8 -0 
P b  

e 
(SPDC) AND ASC C62 

Following the Wa 
Protectives Devi 
and Boston, Mass 
concurrently w i  
Gaithersburg, Maryland, during June 6-10, 1988. 

The pertinent activities of interest t o  the Transformers Cornittee are briefly 
summarized below. 

IEEE SPDC 

ton, D.C., Transformers Committee meeting, the Surge 
amittee met i n  Mesa, Arizona, during April 26-29, 1988, 
etts, during October 19-21, 1988. ASC C62 met 

meting i n  Mesa and IEC TC37 on Surge Arresters met i n  

A new W.G. was established to develop a standard for  HVDC surge 
arresters . 
Draft #5 on Metal-Oxide Surge Arrester Application Guide will be 
balloted w i t h i n  the W.G. and SubcoaRlittee i n  early 1989. 

A controversial area was raised on the protective margin presently i n  
C62.2 and Draft #5 of the MOSA Application Guide, Both documents ca l l  
for a 15 percent margin between the equipment chopped-wave withstand 
(CCW) voltage and the lightning transient voltage a t  the equipment when 
separation affects are considered, When the equipment CCW is not 
known, the same 15 percent margin is applied between the BIL and the 
transient voltage a t  the equipment, 

T h i s  subject was referred t o  the W.G. responsible for dielectric 
coordination. I expect the subject will be discussed w i t h  the 
appropriate W.G. i n  the Transformers Colnnrittee next year. 

ASC C62 

Much of ASC C62 i n  t h e  l as t  year was spent preparing for the IEC TC37 meeting 
held i n  Gaithersburg, Maryland, on June 6-10, 1988. O f  major concern was the 
proposed standard on Gapless Surge Arresters differing i n  a few major areas 
w i t h  the ANSI C62.11 standard. The ANSI C62.11 duty-cycle rating is the 
adopted US "arrester rating" which is not recognized by IEC. IEC refers t o  
the maximum continuous operating voltage a s  the "arrester rating." T h i s  issue 
is not resolved. Most of the draft  IEC Standard have now been revised t o  
either be consistent w i t h  ANIS C62 or closely approaching ANSI C62.11 

The IEC draf t  standard on arresters is scheduled for a ballot  under the 
six-month rule i n  late 1989. 

Status of  Standards Activities 

See Attachment. 

1 1 /08/88: 3609K 
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IEEE/PES TRANSFORMERS COMMITTEE 

REPORT ON TECHNICAL PAPER ACTIVITIES 

1988 PES Summer Power Meeting (SPM) 

The SPM was held in Portland, OR from July 24-29. Thvre were two 
Transformer Sessions, one on July 26, where four paper were 
presented and the second on July 27 where three papers were 
presented. I chaired the Transformers I session and Jim Gillies 
chaired the Transformers I1 session. 

There was also a very well attended panel session sponsored by 
the T C D Committee titled, "Amorphous Transformers - Where are 
we?" Two of our Transformers Committee members were on the 
panel, our Chairman Olin Compton, presenting his thoughts from 
the user viewpoint and Larry Loudermilk with the manufacturers 
viewpoint. 

( b )  1989 PES Winter Power Meeting. 

Ten papers were submitted for  the 1989 WPM. Five have been 
accepted for presentation, four were rejected and one was 
withdrawn. Again, I would like to thank all those members who 
were able to review the papers and return their reviews and 
comments in a timely manner. As a result of having only five 
papers accepted, there will be only one Transformers Session at 
the WPM in New York. 

(c) 1989 T C D Conference 

The 1989 T C D Conference will be held in New Orleans April 2-7. 
At this time, I have received 21 Declarations of Intent, thus if 
all declarations of intent result in a paper, we will have 21 
papers to review for this conference. The deadline for receipt 
of manuscripts in New York was Oct. 7. At this time I have only 
received eight papers and they have been sent to various members 
for review. For the papers sent out for review at this time, I 
have asked that the "yellow" RF-2 form and accompanying comments 
be returned to me by Nov. 14. This is not much time, however, it 
has been dictated by PES headquarters asking for my "Green" RF-3 
forms by NOV. 14 in New York. I have talked to Nancy Heitman, 
Manager of Society Special Services about this date but she was 
not able to change it as it was set by the Technical Paper 
Co-ordinator of the conference. I told her we would do the best 
we could but it appears obvious to me that the Nov. 14 date to 
have all reviews into headquarters is unrealistic. 

7 



2 

Technic 

This committee met at the SPM in Portland on July 25, 1988. The 
following items from this meeting should be noted: 

I. 

2 .  

3 .  

4 .  

5 .  

The Publication Guide for Mandatory Review of Visuals and Use of 
Overhead Transparencies is being revised and new guidelines will 
be presented. As you know, overhead transparencies have not been 
permitted at recent meetings but this policy is now being 
reviewed. In the future, all visuals will have to be approved by 
the Technical Program Co-ordinator before they can be shown at a 
technical session. 

The subject of Conference Record Status Papers was discussed. It 
was agreed that all papers to be presented at the 1989 T & D 
Conference will be published as Transactions papers. The 
"Conference Paper" classification will not be introduced until 
the 1991 T & D Conference. 

A training session was held for new Technical Paper 
Co-ordinators, Each new Vice-Chairmati is automatically the 
Technical Paper Co-ordinator and is very quickly thrust into the 
job of sending out papers for review, checking the reviews, 
deciding which papers will be published and which will not and 
finally setting the program for the Summer and Winter Power 
Meetings. These training sessions should prove to be very 
valuable. 

Review Procedures for IEEE Periodicals (see Item 1). The 
Publications Board (P 1 had noted, with concern, an I A S  policy 
requiting presentation of a paper at an IAS conference as a 
prerequisite for Transactions publication. A similar PES policy 
was also noted. Many PUB members believed that the "conference 
Presentation requirement", appeared to discriminate against 
non-U.S. authors. 

As a result, a new policy was drafted which was presented and 
approved at the May 20 PUB meeting. 

The new policy is shown on Item I. Item B of this policy states, 
"The sponsoring Society will be responsible for ensuring an 
alternate method of Presentation or review if an author cannot 
himself/herself make the presentation at the conference! 

Technical Paper Presentations at Technical Committee Meetings 
(see Item 2 ) .  A proposal to allow the presentation of a maximum 
of three technical papers per year, per committee, at Technical 
Committee Meetings, which are held at locations and times 
differing from those of the PES General or Special Meetings, was 
discussed. The pros and cons of such a policy are given in Item 
2 .  This proposal was discussed but no decision was made at the 
m w i n g .  

Vice-Chairman/Publications Co-ordinator Cia 
Transformers Committee Oct. 28/88 



THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS. INC. 
3 5  EAST 47TH STREET, NEW YORK. NY. 10017-2394.US.A. TELEX 236411 

EEEE 

e June 16,  1988 DIRECT NUMBER (212) 705. 

TO : Technical A c t i v i t i e s  Board 

. FROM: Timothy N. Trick - V i c e  Pres ident ,  Publ ica t ion  A c t i v i t i e s  

SUBJECT: New Pol icy on Review Procedures f o r  IEEE Pe r iod ica l s  -- ACTION 

* 
' A t  i t s 'Feb rua ry  12 meeting, t h e  Publ ica t ions  Board'htd noted,  with concern, an 
Indus t ry  Applicacions Society po l i cy  requi r ing  presenta t ion  of a paper a t  an IAS 
conference a s . a  p re requ i s i t e  for TRANSACTIONS publ icat ion.  
po l icy  was a l s o  discussed. 
presentors f o r  au thors  not  ab le  t o  a t tend  a conference i n  person, many PUB members 
bel ieved t h a t  .the conference presenta t ion  requirement, un l ike  the  t r a d i t k o n a l  
j o u r n a l  review process ,  :appeared t o  d iscr imina te  aga ins t  non-U.S. authors .  It was 
the re fo re  agreed t h a t  a new pol icy  e x p l i c i t l y  precluding such d iscr imina t ion  should 
be d r a f t e d  and presented a t  t h e  May 20 PUB meeting. 

The proposed new Pol icy,  shown over l ea f ,  w a s  approved a t  the.Hay PUB meeting. 
Before seeking f i n a l  approval from t h e  Board of DSrectors, TAB'S comments on t he  
wording and content  of t he  proposed pol icy are sought. 

A similar Power Society 
Although both IAS and PES can ar range  €or  a l t e r n a t e  

@ 
' .  

REASON : 

Assure by means of an e x p l i c i t  pol icy t h a t  any review process  involv ins  
conference p resen ta t ion  does not  d i scr imina te  a g a i n s t  non-U.S. au thors .  

PROPOSED ACTION: 

Provide PUB with comments on t h e  wording and conten t  of ' the proposed 
. new pol icy.  

. .  

P R O P O S E D  N E W  P O L I C Y  

6.20 - REVIEW PROCEDURES FOR IEEE PERIODICALS 

A l l  a rch iva l  mater ia l  published i n  IEEE per iodica ls  m u s t  undergo peer 
review. Conference presenta t ion  by an author may be one method of 
peer review, but  i t  may not be a requiremenc. Such a requirement d i s -  
cr iminates  aga ins t  auchors who cannot a f ford  conference t r a v e l ,  unduly 
r e s t r i c t s  the flow of informacion i n  a t ransna t iona l  organiza t ion ,  
and, thus ,  i s  a disserv ice  t o  the  members. I f  conference presenta t ion  
is  a p a r t  of  the review process,  an a l t e r n a t e  review process ,  which is 
not  dependent on the au thor ' s  a b i l i t y  to  t r a v e l ,  must be offered.  

For chose fev I E E E  publ ica t ions  which l i n k  conference presenta t ion  t o  
l a t e r  journa l  publ lcat ion,  the fol1owir.g po l i c i e s  apply: 

A .  A l l  conference/journal papers  w i l l  be se lec ted  on merit and 
appropriateness ,  not  on the  a b i l i t y  of  the author t o  present  
hio/her  paper i n  person. 

The sponsoring Society w i l l  be responsible f o r  ensuring an a l t e r n a t e  
method of presentat ion o r  review i f  an author cannot hi iaself /herself  
make the presentat ion a t  the  conference. 

B. 

C.  The above po l i c i e s  w i l l  be made c l e a r  i n  both formal and informal 
communications with a l l  prospect ive authors .  



T e c h n i q l  Pa er Fresentations 
at Technical gonunittee Meetlngs 

To 

General or S ecial Meetin s. They would be revi 
as are all o&er a ers. ?&e author would be giv request which Eyfe of meeting he would 
Presentation. The Technical Pa er Coordxnato with the Committee Chairman wouyd qelect whi 
presentation only, the paper would receive 
are to be presented at &e Committee wee 
status. 

allow the presentation of a maximum of three Technical pa ers 
Fer Co ittee at Techqical . Committee Meetings wgich 

per are Kzfs' a locat 'gpp ons and times differing from those of the PES 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7 .  

It. would rovide for the author a larger audience of 
uniquely in5orned listeners. 
It .would allow a much longer, Fore detailed presentation (if 
desired by the Committee) without interfering with other 
Committees. e It would stimulate mote oral and written discussion. 
It WsulO relieve the meeting room scheduling problem at PES 
meetings. 
It would encourage 'the submittal as IEEE papers of some of . 
the better, Tore practical Eapers now being presented to 
other special-zed conferences hers tQe author in the ast 
has been seeking the larger audience instead oh the archvai 
pub1 kilt ion . 
The Conunittee would assume the responsibility of providing a 
projector and screen as well as a meeting room. 
Greater attendance by local members would be promoted for 
Committee meetings. 

Cons 

1. Transferring the presentation of Technical Pa ers to other 
locations would tend to weaken the PES Genera? and Special 
Meetings and may cause some members to stop attending. 

2. This proqedure en the Conunittee Heeting some of which, s, are already three or four  days 
long . 

3. It would probally c lens with availability of 
pre rinted papers bee timing relative to 
pubyishing of other the other hand, this spreading of the publi io60aor preprints may provide 
some relief to Society 

with - adj uEzg m% 
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