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1. CHAIRMAN'S REMARKS AND ANNOUNCEMENTS 

Chairman Dean Yannucci convened the meeting at 8:OO A.M. with 
68 members and 50 guests present. 
Charles Mitchell for the very excellent work done in organizing 
the St. Louis meeting. 
with 122 attending the symposium on Direct Measurement of Local 
Temperatures in Transformer Windings presented by K, A. Wickersheh. 
All attendees made self-introductions. 

Other remarks by the Chairman are reported in the Administrative 
Subcommittee minutes, Section 4 ,  Review of Technical Council 
Activities and Section 12, Committee Finances and Meeting Arrangements. 

Appreciation was expressed to 

Total registration was reported at 170 

1.0 Recognition and Awards 

1.0.1 The Working Group Recognition Award of the IEEE/PES 
was presented by Bill McNutt to members of the 
Task Force to Develop a Loading Guide for Transformers 
Above 100 MVA for their work in developing IEEE Std. 756, 
Trial-Use Guide for Loading Mineral-Oil-Immersed Power 
Transformers Rated in Excess of 100 MVA. 

The Prize Paper Award was presented to R. C. Degeneff, 
W. J. McNutt, W. Neugebauer, J. Panek, M. E. McCallum 
and C. C. Honey for their paper, "Transformer Response 
to System Switching Voltages." 

George Iliff was presented, in absentia, with the 
Distinquished Members Award. 

1.0.2 

1.0.3 

The minutes were approyed as issued. 

3 .  REPORT OF SUBCOMMITTEES 

3.0 Administrative - D. Yannucci (See Appendix "A") 
3.0.1 Future Meetings Date Hotel 

Toronto, Ontario. October 27-30/85 Delta Chelsea Inn 

Little Rock, AK. April 6-9/86 Excelsior 
Pittsburgh, PA, October 12-15/86 William Penn. 

Fort Lauderdale, FL. Spring '87 
New Orleans, LA. November 1-4/87 Monteleone 

e 
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3.0.2 New Members 

The following new members w e r e  approved by t h e  
ABSUBCOM: 

a 

- V i s  Thenappan - ASEA Electr ic  
- Anthony J. J o n n a t t i  - Square "D" Co. 
- B i l l  Kennedy - General Electr ic  Co. 

3.1 Audible Sound and Vibration - R. E. Liebich 

See Appendix "B" 
The Subcommittee repor t  w a s  presented by Joe  P o l l i t t .  

3.2 Bushing - L. B. Wagenaar 

See Appendix "C" 

A t  t h e  conclusion of t he  Chairman's r epor t ,  a question w a s  r a i sed  
by Ray A l u s t i a r t i  concerning a ''flashover" test f o r  bushings. 
This w a s  once a prototype test but  i s  no longer required. Should 
a "flashover" tes t  be added t o  t h e  standard? This i t e m  w i l l  be 
added t o  t h e  agenda f o r  the next meeting i n  Toronto. 

3.3 Dielectric T e s t s  - L. S. McCormick 

See Appendix "D" 

a 

3 . 4  Dry Type Transformers - R. E. Uptegraff Jr. 

See Appendix "E" 

3.5 Instrument Transformers, - R. k .  Thomas 

See Appendix "F" 

3.6 Insulat ion L i f e  - C. J. McMillen 

See Appendix "G" 

A t  t h e  conclusion of the Chairman's r epor t ,  a question w a s  r a i sed  
concerning the  a p p l i c a b i l i t y  of t h e  Loading Guides t o  o the r  l i qu ids ,  
such as Sil icone.  Do t h e  Loading Guides apply t o  l i q u i d s  o the r  than 
mineral-oil immersed transformers? The Chairman w i l l  look i n t o  t h i s  
matter p r i o r  t o  the  next meeting i n  Toronto. 

3.7 Insu la t ing  Fluids - H. A. Pearce 

See Appendix "H" 
A t  t h e  conclusion of t h e  Chairman's r epor t ,  Charles Honey r a i sed  a 
question regarding E i e l d  f a i l u r e s  which w e r e  a t t r i b u t e d  t o  s t a t i c  
charges i n  o i l .  
w i l l  be  looked i n t o  by h i s  Subcommittee. 

A second question w a s  r a i sed  by Dave Douglas concerning limits of 
gas produced during "normal" and ''overload" hea t  runs. 
cur ren t ly  ava i lab le .  This subjec t  w i l l  be the  r e s p o n s i b i l i t y  of t h e  
Insulat ion L i f e  Subcommittee. 

I n  reply,  t h e  Chairman s t a t e d  that t h i s  question 

No guide i s  
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3.8 Performance Characteristics - J. D. B 
See Appendix "I" 
At the conclusion of the Chairman's 
following questions re core loss correction as a function of 
temperature: 
- Is there a difference in core loss t temperatures? 
- If there is is the method 

port, Charles Honey raised the 

These questions are being actively pursued by W. R. Henning's 
Working Group on Loss Tolerance and Measureme 

A second question was raised by Dave Douglas regarding the necessity 
of showing whether a transformer has directed or non-directed oil 
flow. 
for Loading. 

This will be referred to Bill Wren's Working Group on Guides 

3.9 Recognition and Awards - W. J. McNutt 
The Working Group Recognition Award and the Prize Paper Award were 
presented by Bill McNutt immediately after the Chairman's remarks. 
(See 1.0 above) 

Bill McNutt also reported on other recommendations for awards as 
follows : 

- Edison Medal - Peter Bellaschi's name will be resubmitted. 
- Past Subcommittee and Working Group chairmen will be considered 

for a certificate of recognition. 

Fellow Status - A "Fellow Engineer" Committee will be established 
within the Transformers Committee to nominate worthy members to 
"Fellow" status. This committee will be chaired by Bill McNutt. 
All members of this committee will be "Fellow Engineers." 

- 

3.10 Transformer Standards - L. R. Smith 
See Appendix "A" - Enclosure I11 
Reporting to the Standards Subcommittee are Working Groups P801, 
Requirements, Terminology and Test Code for Step-Voltage and 
Induction-Voltage Regulators and PC57.21 Revisions to Test Code 
for Shunt Reactors. The minutes of these meetings are included in 
Appendix "J" (1) and "J" (2). 

3.11 West Coast - H. Johnson 

A brief West Coast report was given by Ray Allustiarti outlining 
committee activities. A West Coast Subcommittee meeting was held 
on July 17, 1985 at the summer PES meeting in Vancouver. Minutes 
of this meeting are included. (See Appendix "K") 
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4. REPORT OF LIAISON REPRESENTATIVES 0 
4.1 EPRI Report - Ed Norton 

See Appendix "L" . 
4.2 IEEE/ANSI C57 - D. A. Yannucci 

See Appendix "M" 

4.3 ANSI C89 - S. J. Antalis 

5. - 0. R. Compton 

See Appendix "A" - Enclosure V. 

Respectfally subi-tted. 
R. A. Veitch, 
Secretary. 



APPENDIX "A" 

a ADMINISTRATIVE SUBCOMMITTEE a ADMINISTRATIVE SUBCOMMITTEE 

The Administrative Subcommittee met at 7:OO p.m. on Monday, April 15, 1985 
with 15 members and two guests present. 

1. Introductions were made. 

2. Minutes of the Boston meeting were approved as written. 

3.  Review of PES Standards Coordinating Committee Activity - Olin Compton 
The Standards Coordinating Committee, chaired by Joe Bonucchi, met at 
the Winter Power Meeting on Monday, February 4, 1985. 

Since this was the first meeting for several of the members there was 
a general discussion of standards and our responsibilities as 
representatives of our technical committees. 

I raised questions on the disposition of C76, Apparatus Bushing Standards 
since C76 has been dissolved by the Standards Board. The Standards Staff 
responded that the former C76 standards will be folded into C57 as they 
are revised and approved. 
be formed within C57 to look after bushings. 
Note: 

When C57 meets, I will propose that a subcommittee 

I've written to the Standards Board protesting the lack of 0 communication with members of the old C76 and C57 on this matter. 

There was discussion of EEI returning to the standards area by seeking 
representatives upon standards committees. 

The next meeting of the committee will be in Vancouver at the Summer 
Power Meeting. 

4 .  Review of Technical Council Activities - Dean Yannucci 
- Dean Yannucci's report of the Techni 

is attached (See Enclosure I). At t equest of the chapters council, each 
committee is to prepare five slides with the objective of increasing 
student membership. This presentation is to convey: 
A. 

Council Meeting of February 4 ,  1985 

An improvement in the student's impressi 
industry presents new and exciting chall 

B. Show two or three examples of where new 
applied to provide improved solutions to 

These slides would be used for presentation at Student IEEE Section 
meetings. Suitable slides should be sent to Dean Yannucci. 

- A letter was rec from J. J. Skiles, Chairm of the Tutorial Sessio 
Subcommittee, as 
into tutorials to serve the needs of PES members. Attached to Mr. Skiles 
letter were the following: 

r suggestions of subjects that might be developedm 
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. .  . 

(a) 

(b) Organizing Tutorial Sessions. 

(c) 

(d) Recent Tutorials. 

The above is covered by Enclosure 11. 
It was agreed that since a tutorial had just been issued, it was too 
soon for a new tutorial to be prepared. It was suggested that a new 
tutorial might be considered in about three years. 

IEEE/PES Tutorials under development or proposed. 

Organizing an IEEE/PES Tutorial Course. 

5. Review of Standards Project Status - L. R. Smith 

A review of IEEE Standards Project Status was presented by L. R. Smith 
(See Enclosure 111). 
It was noted that the "book has been closed" on all revisions for the 1985 
edition of C57-12.00 and C57-12.90. 
for the next rewrite of these standards. 

Ray has also requested a copy of all Project Authorization Requests. 

Ray will continue to collect revisions 

6 .  Review of ANSI Standards Status - J. C. Dutton 
A review of ANSI standards status was presented by John Dutton - See 
Enclosure IV. 

7. Subcommittee Activities Discussion 

(a) Instrument Transformers - R. C. Thomas 
After many years at the helm Ray Thomas has tendered his resignation as 
chairman of this subcommittee. He will be replaced by Ralph Stetson 
of General Electric. 

(b) Dry Type Transformers - R. E. Uptegraff 
A question was raised regarding Dry Type Transformer standards 
C57-12.01 and 12.91 with regard to an insulation flammability test 
for cast coil transformers. 
Is there a need for a flammability test fordrytype transformers and 
if s o ,  should this be the responsibility of ASTM? 
This questions was to be reviewed with the Working Group on Cast Coil 
transformers to determine if a need exists. 

a 

(c) Performance Characteristics - J. Borst 
ASEA Electric and the National Bureau of Standards have recently completed 
a joint study of transformer loss measurement techniques. 
Sam Mehta of ASEA and Dr. 0. Petersons of NBS have offered to put on a 
seminar on this study at the next Transformers Committee meeting in 
Toronto. It was agreed that this seminar will be presented during the 
last session of the afternoon of Tuesday, October 2 9 ,  1985. 
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John a l s o  brought t o  t h e  committee's a t t e n t i o n  t h e  problem of 
inadequate time f o r  a l l  the  Task Force and Working Group sessions.  
After  some discussion,  i t  w a s  agreed t h a t  t he  following schedule 
changes would take  place on a t r i a l  bas i s ,  f o r  t he  next meeting only. 

- On Tuesday, t he re  w i l l  be th ree  sess ions  i n  the  morning and two 
i n  the  afternoon within the  8:OO a.m. t o  5:OO p.m. period. 

The following schedule w i l l  be t r i e d :  - 
8:OO - 9:45 - Insu la t ing  Fluids  Subcommittee - Instrument Transformer Subcommittee 

- Three working groups, one each from t h e  
Insu la t ion  Li fe ,  Performance Charac te r i s t i c s  and 
Dielectric T e s t  Subcommittees. 

1O:OO - 1 1 : l O  - Subcommittee meetings 
11:15 - 1 2 ~ 2 5  - 
12.30 - 1:45 - Transformer Committee Luncheon 

( 1  11 

1:50 - 3:OO - Subcommittee meetings 
3:15 - 5:OO - Seminar 

Dielectric T e s t s  - L. S. McCormick 

L. S. w i l l  contact  NEMA t o  determine t h e i r  i n t en t ions  on rev is ing  
TR1-0.06, External Clearances Between Bushing L i v e  Par t s .  
Note: This  has now been done and NEMA advises  that  t h e  t a b l e  w i l l  be  

revised a t  t he  next rev is ion  of TR1 which is due and being 
worked on. 

(e)  In su la t ion  L i f e  - C. J. McMillen 

Chuckproposed t h a t  t he  Loading Guide f o r  Current Limiting Reactors 
should be divided i n t o  an o i l  f i l l e d  p a r t  and a dry  type par t .  
o i l  f i l l e d  p a r t  would be incorporated i n t o  the  o i l  f i l l e d  transformer 
loading guide and the dry type p a r t  would be incorporated i n t o  the  dry 
type transformer loading guide. 

The 

( f )  Insu la t ing  Fluids  - H. A. Pearce 

Standards on askare ls  w i l l  be dropped. 

(g) Bushings - L. B. Wagenaar 
- The Working Group on G a s  Insulated Bushings w i l l  be incorporated 

i n t o  the  subcommittee. 

- The Bushing Loading Guide (P757) w i l l  be published as an IEEE 
t r ia l  use guide. 

The Bushing Application Guide (P800) w i l l  eventual ly  become p a r t  
of c57. 

,- 



m 8 .  Liaison Representation 

LeoMrdLong has r e t i r e d  from the  National Publ ic  Af fa i r s  Council and 
w i l l  be replaced by Olin Compton. 

9. Papers fo r  Power Meetings - 0. Compton 

A report  w a s  given by Olin Compton - See Enclosure V. 

A let ter w a s  received from W. A. Elmore, Vice Chairman, Technical Committees, 
s t a t i n g  tha t  overhead pro jec tors  would no longer  be allowed a t  t h e  Winter 
and Summer PES meetings. 

Future Transformer Committee Meetings - D. A. Yannucci 

N o  new meetings w e r e  considered by t h e  Admin. Subcommittee. 
Future committee meetings w i l l  be held as follows: 

10. 

Date Locat ion  Hotel 

October 27 - 30/85 Toronto, Ontario. Delta Chelsea Inn 

Apri l  6 - 9/86 L i t t l e  Rock, AK Excelsior 

W i l l i a m  Penn. October 1 2  - 15/86 

Spring '87 For t  Lauderdale, FL 

November 1 - 4/87 New Orleans, LA Monteleone 

Pi t tsburgh,  PA 

11. Committee Membership and Nominations 

Three new members were approved by the  ADSUBCOM: 

- 
- Anthony J .  J o n n a t t i  - Square D Corp. 

- Bill Kennedy - G. E. Company. 

V i s  Thenappan - ASEA Electric 

12. Committee Finances and Meeting Arrangements - 
Charles Mitchell  presented the  second d r a f t  of h i s  "Meeting Host Procedure 
Document" dated Apr i l  1985. 
and re turn  t h e i r  comments t o  him within one month so t h a t  t he  f i n a l  document 
can be issued. 

The ADSUBCOM expressed t h e i r  appreciat ion t o  Charles f o r  t h e  work tha t  
he put i n to  preparing such a n  exce l len t  and u s e f u l  document as  w e l l  as 
the  arrangements made f o r  t h e  S t .  Louis meeting. 

H e  requested t h a t  members review t h i s  document 

a 



The following items of business concerning future Transformers Committee 
meetings were discussed: 

- Pre-Registration 

Pre-registration appears to be successful and will be continued. 

The 'question of refunds of pre-registration fees, to individuals who 
find that they cannot attend, was discussed. 
"Refund Policy" must be formulated and published. 
that fees would be refunded only upon request, provided the meeting was 
in a surplus financial position. 

It was agreed that a 
It was further agreed 

- Host Registration 
It was agreed that the host can have a total of six people, including 
himself, who do not have to pay registration fees. 
must have the word "Host" on his name-tag. 

Each individual 

- Sunday Reception 
It was agreed that the rec 
per person and the cost of 

should provide six or 
can increase from $1,000 to $1,500. 

veri hers d'oeuvres 

- Luncheon Guest Speaker 
It was agreed that we should attempt to have a guest speaker at the 
Tuesday luncheon. 
Topics for discussion should preferably be concerned ab 
Power Industry. 

This will begin at the Toronto meeting in October. 

- Meeting Dates 
When hosts are arranging meeting dates, they should avoid conflict 
with other technical committees, such as Doble and ASTM, so that 
attendance at the Transformers Committee is not affected. 

13. PES Awards - Bill McNutt 
The Working Group Recognition Award will be presented to t Task Force to 
Develop A Loading Guide for Transformers Above 100 MVA for 
developing IEEE Std. 756, Trial-Use Guide for Loading Mineral-Oil-Immersed 
Power Transformers Rated in Excess of 100 MVA. 

The Prize Paper Award will be presented to R. C. Degerieff, 
W. Neugebauer, J. Panek, M. E. McCallum and C; C. Honey for their paper 

heir work in 

W. J. McNutt, 

Transformer Response 0 System Switching Voltages." 11 

Other recommendations for awards: 

- Edison Medal - Peter Bellaschi's name will be resubmitted. 
- Past Subcommittee and Working Group chairman will be considered for a 

certificate of recognition. 
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- Fellows Sta tus  

It  w a s  agreed t h a t  a "Fellow Engineer" Committee be es tab l i shed  within 
the  Transformers Committee t o  nominate worthy members t o  "Fellow" s t a tus .  
This committee w i l l  be chaired by B i l l  McNutt. 
committee w i l l  be "Fellow Engineers ." A l l  members of t h i s  

14. Other Business 

Olin Compton received a letter from Fred Vogel concerning t h e  "Vogel Detector" 
and the  work of t he  P a r t i a l  Discharge Working Group. 
L. S. McCormick who w i l l  answer it i n  due course. 

This  w a s  passed t o  

R. A. Veitch, 
Secretary,  
ADSUBCOM . 

j) mv:pm 
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Report of Technical Council Meeting 
February 4, 1985 
New York, New 

The. Technical Couiicil Meeting was chaired by Me1 Olken. He 
announced that he had recently joined IEEE staff. The new chairman 
ill be Frank Denbrock and the new se ry will be Walt Elmore. 

The items of interest are as follows: 

1. A major goal of the PES was that of increasing student 
interest and membership. A request had been made of all 
subcommittees for slides that could be used in a student 
slide presentation showing challenges and high technologies 
being applied to solve power engineering problems. 

The Transformer Committee has not yet responded. 

2. A request for tutorial sessions on technical topics of 
interest has been issued by the Power Engineering Education 
Committee . 

3. A task force headed by J. W. Hagge has been formed on 
technical council procedures and organization updates. 

The Transformer Committee will be represented on this task 
force by Leo Savio. 

4. Planning has been initiated on the 1986 IEEE T&D Conference 
in Anaheim, California, September 14-19. Mr. C. A. White 
of South Caaolina Electric and Gas is the chairman. The 
Transformer Committee technical contact has been designated 
as Olin Compton. 

5. It was reported by the Standards Coordinating Committee 
that the delay in the publication of standards is a major 
concern. The prob lies within I E and ANSI. The process 
is taking over two 

6. EEI has app for standards representation on IEEE 
corn i t tee s e it has special interest. The IEEE standards 
Board has approved the application and in accordance with 
procedures of IEEE, EEI representatives may fully participate 
in the standards making activities of the committees. R. 
L. Ensign is the designated Transformer Committee EEI 
representative. 

Projects of major interest from the Transformer Committee were 
reported as follows: 

o A task force has been established to develop a Loss Measurement 
Guide for power transformers. 



Report of Technical Council Meeting 
February 4, 1985 
New York, New York 
Page 2 

o A task force to develop a test procedure for the thermal 
evaluation of oil innnersed,transformers has been established. 

o A telephone interference test addition is being considered 
in C57.12.00 for transformers 5 500 KVA. 

o Harmonic load current heating guide - in Working Group. 
l 

o Complete review of all transformer loading guides have been 
I initiated. 

DAY/bvs 

D. A. Yannucci 
I 
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FO W €3 EN G i iv EE 3 1 N G SO C 1 ETY 
POWER ENGINEERING EDUCATION COMMITTEE 

PLMSE REPLY TO: 
Professor James J. Skiles 
Energy Research Center 
University of Wisconsin 
1500 Johnson Drive 
Madison, Wiscon 53706 

March 15, 1985 

(608) 263-1997 
TO: Chairmen o f  IEEE/PES Technical Committees 

SUBJECT: Tutorials for IEEE/PES Meetings 

Gentlemen: 

Tutorials Sessions on technical topics of current interest have been a 
feature of PES Winter and Summer Meetings for many years. Tutorials must be 
sponsored by PES Technical Committees and the active participation of PES 
members knowledgeable in the subject matters is essential to the success of 
the Tutorial program. 

and there is a continuing need for new tutorials. The Tutorial Sessions 
Subcommittee of the Power Engineering Education Committee (PEEC) will 
appreciate your committee giving consideration to subjects that might be 
developed into Tutorials to serve the needs of PES members. 

The PES Technical Committees are the major source o f  ideas for tutorials 0 

Please communicate to me suggestions for possible tutorials that your 
committee may be interested in co-sponsoring with PEEC. The names of 
individuals to coordinate the proposed tutorials will be welcome also. 

The Power Engineering Education Committee has the responsibility o f  
working with PES Technical Committees to identify subject areas for tutorials, 
in the development of tutorial out1 ines and the required special tutorial 
text, and securing PES and meeting approvals,and scheduling of tutorials. 

The enclosed memo "Organizing Tutorial Sessions" outlines the mechanics 

Attached to the memo is a list of tutorials that have been offered 

and suggested timetable to organize and conduct a tutorial at a PES meeting. 

recent 1 y. 

e 
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For your further information, I have attached a list o f  proposed 
tutorials in various stages of development, the sponsoring Technical 
Committee, and the names of the tutorial coordinators. 

Sincerely, 

Tutorial Sessions Subcommittee 

JJS:hd 

Enclosures: Organizing Tutorial Session 9/10/84 
Recent Tutorials offered 
Proposed Tutorials 3/13/85 

cc: Chairmen o f  PES Technical Committees 
PEEC Tutorial Session Subcommittee Members 
A.J. Wood, PEEC Chairman 
L.L. Grigsby, PEEC Vice Chairman 
C. Flick, PEEC Secretary 
T. Balaska, PES Meetings Department Chairman 
J.G. Derse, PES Meetings Department Secretary 
T.W. Hissey, PES Vice President 
F.E. Schink, PES Chapters Council Chairman 
Nancy Heitman, PES Special Activities 

0 

0 



Tutorial Sessions on topics of timely interest have been an important part of 
the programs of the IEEE Power Engineering Society (PES) Winter and Summer 
Meetings for many years. The Power Engi ion Committee and the 

Technical Committees share the resp the organization and 
entation of these programs. 

The Power Engineering Education Committee (PEECJ selects topics for future 
tutorials to meet perceived needs of members of PES d solicits suggestions 
from the PES Technical Committees & others for possibl 

The attached memorandum outlines the procedure for developing a Tutorial in 
some detail. Tutorials need the approval o f  a Techn mittee, the Power 
Engineering Education Committee and the Chairmen of ing at which they 
are to be offered. The roles of PEEC are in select4 ble topics, work- 
ing with the Technical Committee Chairmen in selecting nizers for proposed 
tutorials, approving the tutorial course outlines, a g with PES head- 
quarters staff to expedite necessary furthe ovals and scheduling of the 
Tutorials. The Chairman of the sponsoring a1 Committee works with the 
Tutorial Organizer in the selection of the instructional staff for the 
Tutorial. 

The Instructional Staff is responsible for n of a Text for the 
and for presentation of the Tutorial at etings. The Text is 

d by the PES Publications Department for the first Tutorial session 
text is then available for public sale. A nominal honora 

topics for tutorials. 

e 

to tutorial instructors. 

1 1  day in length and are 
nly at consecutiv 
o schedule no mo 

etract from the Technical Sessions. 

se materials, i.e. the T visual aids used in the 
s, are made a ilable to local PES Cha through the PES Chapters 
nt after the ast presentation as a ial for possible use as 

Chapter sponsored short courses. 
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Suggestions for Tutorials should be made at least a year in advance o f  the 
meeting at which the Tutorial is to be first offered to allow time for 
approvals, assembling the instructional staff, preparation of the Text, and to 
allow time for the I E E E  Publications Department to reproduce the Text. We 
welcome suggestions o f  tutorial topics where there is current interest and a 
body o f  technical information not readily available from conventional sources 
that can be developed into attractive and informative tutorials. 

When proposing a Tutorial, it will be helpful to include a suggested title for 
the Tutorial, the name of a suggested organizer, the name of the PES Technical 
Committee sponsor, and an outline o f  the proposed Tutorial. 

questions or suggestions for new Tutorials to: Please direct any 

Professor James 3. Skiles, Chairman 
Tutorial Sessions Subcommittee 
PES Power Engineering Education Committee 
Energy Research Center 
University o f  Wisconsin - Madison 
1500 Johnson Drive 
Madison, Wisconsin 53706 
(608) 263-1997 



... 

- 3 -  

ORGANIZING A N  IEEE/PES TUTORIAL COURSE 

1. The Tutorial Sessions Subcommittee (TSS) of IEEEIPES Power Eng 
Education Committee (PEEC) selects appropriate tutorial s 
Suggestions for tutorials are usually obtained from Chairman o f  T 
Committees in the Technical Operations Department (TOD). 

2. Tutorials must be sponsored by a Technical Committee of TOD. The Chairman 
of the sponsoring Committee recommends an Organizer for the preparation o f  
a Tutorial. 

3. The Organizer prepares a preliminary outline o f  proposed tutorial, 
The TSS reviews the outline of the proposed tutorial and works with the 
Tutorial Organizer(s) in developing a satisfactory tutorial outline. 

, 

4. The TSS seeks approvals from the TOD and Meetings Departments of IEEE and 
the General Chairmen at PES meetings where the Tutorials are to be 
offered. 

5. The TSS then finalizes arrangements with the Organizer, and notifies the 
Technical Program Chairman of the Power Meetings where tutorials are to be 
presented that approvals have been secured and asks that any suggestions@ 
and/or deadlines and names of contact people be passed on to the 
Organizer. 

6. TSS maintains close relationship with the Organizer and PES headquarters 
and Meetings contact people to see that all proceeds on schedule. 

7. 

8. 

The Technical Program Chairman of the Power Meeting notifies all within 
his organization of the tutorial; assignments and responsibilities are 
formulated, and all publicity to the IEEE Power Engineering Review is 
prepared, etc. He usually requests a preliminary agenda or outline for 
advance publicity. Later on he has prepared detailed publicity including 
latest outline, speakers, cost, date, etc. He assigns someone to be 
Tutorial Coordinator for the meeting, who is responsible for handling 
details of the Tutorials Session such as registration, announcements, 
arrangements for a room to accomodate about 75 to 100 people with tables 
and chairs, and arranges for projectors for visual aids, microphones, etc. 

IEEE Headquarters in New York has a Director of PES Special Activities to 
handle the details with respect to getting the tutorial text prepared. 
The Special Activities Director passes along directions and schedules that 
must be met to the Organizer of the Tutorial. 

a. Course material is typed on IEEE mats in camera-ready format. Infor- 
mation on the number of mats required and how to get them is passed on 
to the Organizer. 

The Text is prepared in book format and the Organizer of the Tutorial 
usually prepares a forward. 

m 
b. 
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c. 

d. 

e. 

Due dates for typed mats are established by PES Special Activities. 

PES Special Activities then takes care of printing of the text. 

As soon as an estimate of printing costs have been established, a sale 
price is established. This price is passed on to the General Chairman 
of the Meeting and the Tutorial Coordinator and the Chairmen o f  the 
Meeting who then determines the cost to be charged to attendees at the 
Tutorial. 

8. organizer establishes a schedule similar to this: 

a. At least six to eight months before the due date that typed mats of 
the text are required by PES Special Activities in New York (earlier 
if possible), the Organizer writes authors and suggests a course out- 
line and requests comments. (The due date for final typed mats i s  
usually four months prior to winter or summer power meeting date.) 

b. 5 months before due date comments on outline due from authors. 

c. 4 months before due date authors to have submitted detailed outline of 
their presentations to the Organizer for approval. 

d. 3 months before due date Organizer informs authors as to what outline 
is approved and they are instructed to proceed with preparation, Me 
releases final outline to others concerned. 

e. 1/2 month before due date deadline for all final material to be re- 
ceived by the organizer from authors along with biographies and 
pictures. 

e 

f. 1 week before due date camera ready text material transmitted to New 
York PES Special Activities. 

9. Organizer keeps following people informed of his group's progress and 
responds to requests for information from: 

a. Chairman of Tutorial Sessions Subcommittee of PEEC 
b. General Chairman of PES Meeting 
c. Technical Chairman of PES Meeting 
d. Tutorial Coordinator of the PES Meeting 
e. PES Special Activities Director 
f. Editor-IEEE PES Power Engineering Review 
g. Chairman of the Sponsoring TOD Committee 

- 984 



Applications of Power Circuit Breakers 

Surge Protection in Power Systems 

Electric and Magnetic Field Effects of A.C. Transmission Lines 

2. 

3. 

4. Computer Relaying 

5. 

6. Recloser/Sectionalizer/Fuse Applications and Coordination 

7. Energy Control Center Design 

Applications o f  Power Electronics in Electric 

8. The Location, Correction and Prevention of RI/TVI Sources from Overhead 
Power Lines 0 

9. Applications of Distribution and Power Transformers 



Subject : 
Sponsor: 

Organizer: 

Subject: 
Sponsor: 

Organizer: 

Subject : 
Sponsor: 

Organizer: 

Subject : 
Sponsor: 

Organizer: 

Subject : 
Sponsor: 

Organizer: 

Subject: 
Sponsor: 

Organizer: 

IEEEIPES TUTORIALS 
Under Development or Proposed 

as of March 14, 1985 

Control Data Networks for Power and Industrial Plants 
Power Generation Committee 
Dr. 0.3. Damsker 
531 Main Street, Apt. #lo10 
New York, New York 10044 
(212) 753-0034 

Distribution Automation 
Transmission and Distribution Committee 
John R .  Redmon 
Division Distribution Engineer 
Public Service Electric and Gas Company 
900 West Grand Street 
Elizabeth, New Jersey 07202 
(201) 558-7519 

V A R  Management 
Power System Engineering Committee 
Dr. Gerald B. Sheble 
Energy Control Consultants ECC 
Suite 300 
7575 Golden Valley Road 
Golden Valley, Minnesota 55427 
(612) 546-7446 

Microprocessor Relays and Protection Systems 
Power System Relaying Committee 
Dr. Moh S. Sachdev 
Department o f  Electrical Engineering 
University o f  Saskatchewan 
Saskatoon, Saskatchewan 
CANADA S7N OW0 
(306) 966-5379 

Spare Parts & Equipment Qualification for Nuclear Power Plants 
Nuclear Power Engineering Committee 
Newel1 S. Porter 
Systems Engineering Manager 
Washington Public Power Supply System 
P.O. Box 968, Mailcode 981C 
Richland, Washington 99352 
(509) 377-8000, ~ 8 6 4 0  

Load Management 
Power System Engineering 
Reynolds M. Delgado 
Senior Consultant 
Stone & Webster Management Consultants 
1160 Dairy Ashford, Suite 310 
Houston, Texas 77079 
(713) 531-0948 



My records have the subcommittee chairmen as listed below: 

R. E. Uptegraff, Jr. 
J. D. Borst 
R. E. Liebich 
Herb Johnson 

C. J. McMillen 
H. A. Pearce 
L. R. Smith 

Loren Waggenar 

L e  S o  MCCOrmiCk 

Re C. Thomas 

Dry-Type Transformers 
Performance Characteristics 
Audible Sound and Vibration 
West Coast 
Dielectric Tests 
Insulation Life 
Insulating Fluids 
Standards 
Instrument Transformers 
Bushing 

The following is a summary of the activities and status of the various 
subcommittee projects as reported through April 9, 1985. 
been replaced by Herb Johnson as Chairman of the West Coast Subcommittee. 

Mr. Little has 

Pro j ect Status 

PC57.12.00 - General Requirement for Liquid Immersed Distribution Power and 
Regulating Transformers 

PC57.12.00 Table 6B - Revision of Dielectric Test Requirements for 
Distribution Transformers. Submitted to Standards Board, February 

C57.12.00, Section 5 ,  and C57.12.90, Section 10 - Di 
for Transformers. Submitted to Standards Board, Feb 

PC57.12.01 - General Requirements for Dry-Type Distribution and Power 
Transformers 

Development of specific changes related to solid resin encapsulated 
coils is continuing. (No change) 

PC57.12.91 - Test Code for Dry-Type Distribution and Power Transformers 
Specific concerns to be worked on are partial discharge te 
thermal cycling tests, and insulation tests. 
October 1984) 

(No change from 

PC57.18.10 - Semi-Conductor Rectifier Transformer 
A draft has been prepared for review. (No change from October 1984a 



PC57.21 - American National Standard Requirements, Terminology and T e s t  Code 
f o r  Shunt Reactors 

Draft #1 w i l l  be discussed i n  S t .  Louis. 
discussed at the  Task Force Level. 

* .. 
This pro jec t  is  being 

PC57.93 - Guide f o r  I n s t a l l a t i o n  of Liquid Immersed Power Transformers 

No report  

PC57.95 - Loading Guide f o r  Regulators 

ANSI C57 has proposed Guide out f o r  review and has requested 
comment by Apri l  16, 1985. 

~ ~ 5 7 . 9 6  - Guide f o r  Loading Dry-Type Dis t r ibu t ion  and Power Transformers 

Draft #6 is  being ba l lo ted  i n  t h e  Working Group and Dry-Type 
Trangformer Subcommittee. 

- Guide f o r  t h e  Detection and Determination of Generated Gases i n  PC57.104 
O i l  Immersed Transformers and t h e i r  Relat ion t o  t h e  Serv iceabi l i ty  
of the  Equipment 

Questionnaire out t o  users .  

PC57.110 - Harmonic Load Current Heating of Transformers 

Draft #6 is  being ba l lo ted  i n  t h e  Working Group and Subcommittee. 

PC57.111 - Guide f o r  Acceptance and Maintenance of S i l icone  Liquid i n  
Equipment 

W i l l  review r e s u l t s  of Draf t  #6 b a l l o t  i n  S t .  Louis. 

P21 - Revision of ANSI ~ 7 6 . 1  

Negative b a l l o t s  on Draft  #5 s t i l l  being resolved. 
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P93 - Transformer Impulse Tests (~57.98)  

ANSI Standards act ion due on February 16, 1985. Task Force formed 
t o  begin new revision. 

..” _. 
-Revis ion of C57.12.90 Loss Tolerance and Measurement 

P262E/D7 - Proposed addition t o  C57.12.90, Section 9.2.4.2. 
Corrections t o  Load Loss Measurements. 
i n  t h e  Performance Character is t ics  Subcommittee and main committee 
with returns  due April  1, 1985. 

P262E01/D4 - Proposed revision of C57.12.90, SecOions 8.1 and 
8.2.2 (new). No load loss temperature correction. Draft #4 being 
bal loted i n  t h e  Working Group with returns due Apri l  1, 1985. 

P262EO2/D7 - Proposed addition t o  C57.12.90, Section 8.3.2.1 and 
delet ion of Section 8.3.3. 
measurement. 
re turns  due Apr i l  1, 1985. 

C57.12.90; 8.2.1 - t o  be s t i l l  waiting addi t iona l  data. 
Need information as t o  s ta tus .  

Draft #7 being bal loted 

Voltmeter connection f o r  no-load loss 
Draft #7 being balloted i n  t he  Working Group with 

P345 - Review of IEEE Std. 345-1972 Test Procedures fo r  Thermal Evaluation 
of O i l  Immersed Distribution Transformers (C57.100-1974) 

C57 b a l l o t  out.  F 

P462C - Revision of C57.12.00, Section 5.9, Loss Tolerance and Measurements 

Draft #4 being bal loted i n  Working Group with returns  due April  1, 

~ 4 6 2 ~  - Revision of C57.12.00, Section 9.1. Wording of Ratio Tolerance. 

Draft #5 is  out f o r  ba l lo t  t o  subcommittee and main transformer 
committee. To be returned by April  10, 1985. 

P513 - Seismic Guide f o r  Power Transformers and Reactors 

Balloting completed. 
Board i n  1983. 
Working Group Chairman addressed questions i n  March 27, 1985, 
l e t te r  t o  Standards Board Secretary. 

Final  document transmitted t o  IEEE Standards 
Standards Board raised questions on documentation. 

P545 - Recommended Prac t ice  f o r  P a r t i a l  Discharge (Corona) Tests f o r  
Transformers 

Draft #4 of a t r i a l  use document is  being bal loted i n  the  Working 
Group . 



P546 - Revision of ANSI Requirements f o r  Instrument Transformers 
~ 5 7  13-1978. 

Draft #2 submitted t o  Transformer Committee f o r  ba l lo t .  
fo r  discussion at St .  Louis meeting. 

- Proposed Guide f o r  t he  Reclamation of Insu la t ing  O i l  and t h e  

Due back 

~ 6 3 7  
Cr i t e r i a  f o r  Its Use 

Complete. Waiting f o r  issue. Been at p r i n t e r ' s  f o r  two years.  
Have been promised publication by July 1985. 

~ 6 3 8  -Standard f o r  Type Tests  on Class 1 E  Transformers f o r  Nuclear Power 
Generating S ta t ions  

The negative b a l l o t s  received on d r a f t  #13 from NPEC SC-2 are s t i l l  
being addressed. 

~ 6 7 0  - Switchgear and Transformers Working Group on Instrument Trans-  
formers f o r  High-Voltage Circui t  Breakers 

New Chairman, John Reckleff of A.E.P., Columbus, Ohio has accepted 
chairmanship and  has re-issued last b a l l o t  t o  get  pro jec t  
res ta r ted .  Meeting t o  be held June 1985 t o  discuss r e su l t s .  e 

P731 - Revision of Guide f o r  Loading Current Limiting Reactors, 
ANSI c57.99 

S t i l l  looking f o r  Task Force Chairman. 

P732 - Revision of Current Limiting Reactor Standards, ANSI ~57 .16  

No progress. 

P745 - Guide f o r  Conducting a T r a n s i e n t  Analysis f o r  Dry-Type Transformers 
(c57.xx) 

Draft #5 approved by Transformer Committee. 
IEEE Standards Board. N o  change reported since October, 1984. 

To be submitted t o  

p757 - IEEE Guide f o r  Loading Power Apparatus Bushings 

S t i l l  working t o  incorporate new document i n  Bushing 
Application Guide ~ 7 6 . 3  (P800) 

P784 - Transformer Through Faul t  Current Duration Guide 

S t i l l  awaiting publication by ANSI as C59.109. ANSI Standards 
Action due February 1985. 



P785 

~ 7 8 6  

p799 

~ 8 0 0  

~ 8 0 1  

P838 
- 

P842 

~ 8 5 2  

P954 

~ 1 0 5 2  

. .. ... . .. . .  I 
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Transformers Connected t o  Generators 

S t i l l  under del iberat ion by Working Group. (No change) 

Transformer Fai lure  Reporting and Re l i ab i l i t y  Analysis 

Draft #7 dated January 1985, is  current ly  being ba l lo ted  i n  
transformer committee with returns due Apr i l  1, 1985. 

Guide f o r  Handling and Disposing of Askarels 

D r a f t  #5 b a l l o t  reviewed and completed i n  Boston and forwarded t o  
IEEE Standards Board. 

Bushing Application Guide 

Work s t i l l  being done i n  ANSI ~ 7 6  t o  incorporate a bushing 
appl ica t ion  guide t o  include forward and already approved sect ions 
on purpose, scope, cant i lever  loading and loading of bushings 
applied t o  transformers above nameplate ra t ings.  

Recommendations f o r  Revisions t o  ANSI C57.15 Requirements, 
Terminology, and Test Code f o r  Step-Voltage and Induction-Voltage 
Regulat o rs  

All questions and comments on Draft #9 b a l l o t s  have been resolved 
and f i n a l  review w i l l  be held i n  St. Louis. 

Guide f o r  Performing Overload Heat Runs 
- 

Draft #9 being held up pending resolution of D. Douglas's proposal. 

Loss Evaluation Guide 

Marked up version of Draft  #10 with comments of Working Group from 
February 13, 1985 meeting. General membership t o  review and 
prepare a n  example using method i n  guide and t h e i r  company's 
economic values. 

Bushings to Operate i n  Gas-Insulated Substation 

Draft #1 st i l l  i n  progress 

Guide f o r  High Temperature 

Draft #4 w i l l  be revised i n  St. Louis. 

Dry-Type Transformer Through Fault Current Duration Guide 

Draft #3 bal loted by both subcommittee and Working Group and 
approved. 
soon be s e n t  t o  b a l l o t  by f u l l  committee. 

Draft # 4 ,  incorporating minor e d i t o r i a l  changes, w i l l  
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I n  t h e  Insulat ion L i f e  Subcommittee: 0 
a. Under t h e  Working Group on Guides f o r  Loading, a new Pro jec t  Authorization 

has been requested f o r  rev is ion  and/or combination of a l l  t h r e e  guides 
C57.91; (37.92, and IEEE Std. 756. 

Under t h e  Working Group on Thermal Evaluation of Power and Dis t r ibu t ion  
Transformers a p ro jec t  number has been requested f o r  Standard T e s t  Procedure 
f o r  Thermal Evaluation of Oil-Immersed Power Transformers -- Development of 
documentation of procedure similar t o  C57.100. 

b. 

I n  t h e  Dry-Type Transformer Subcommittee: 

a. Project  Authorization Request appl ied  f o r  on "Proposed Standard T e s t  f o r  
Thermal Evaluation of Insu la t ion  Systems f o r  So l id  Cast and Res in  
Encapsulated Power and Dis t r ibu t ion  Transformers." Draft #2 w a s  s e n t  t o  
b a l l o t  by Working Group on October 18, 1984. 

Project  Authorization Request appl ied  f o r  on November 30, 1984 f o r  "A Guide 
f o r  Conducting P a r t i a l  Discharge T e s t s  on Dry-Type Transformers." 
a c t i v i t y  by t h e  Working Group on D i e l e c t r i c  Problems coordinates w i t h  
PC57.12.01 and PC57.12.91. 

b. This 

Your help i n  updating t h e  s t a t u s  of any p r o j e c t  covered o r  omitted i n  t h i s  
repor t  would be g rea t ly  appreciated. 
r e l a t i o n  t o  IEEE o r  ANSI standards. 0 Please include p ro jec t  number, t i t l e  and 



STATUS OF IEEE AND ANSI C57 AND PRINTING 
4/25/85 

9c c57 

l3ALUz No. 

- 

P356 HVACC? C57.13.2 
Inst. Tr. 

P93 ANSI/uEEE (37.98 
mpulse  Tes t  Guide 

Short-circui t  Duration 

ANSI C57.12.23 WA C C C 
Under 1 0 D i s t .  Trans. 

ANSI C57.12.26 WA C C C 
Padlmount 3 0 D i s t .  Trans. 

ANSI/IEEE C57.95 C C C 
Load Gd Step & Ind. Regul 

ANSI/IEEE C57 .lo0 C C C 
DT Tberm Eval 

ANSI/IEEE C57.12.00 C 
Requirements 

I/IEEE C57.12.90 C 
t Code 

F7 84 ANSI/IEEE C57.109 

Sutm. = Sutmitted B l t g .  = BaJ-loting I P  = In  Process C = Ccanplete N/A = Not  Applicable 

mot. a7 izz€€EB - 
DA Yannucci R Uptegraff LS McCormick D Kelly 
OR Canpton R msign W fjeiswender V Korgan -> R V e a t  F Huber R Hansen H Tucker TL Mayes 
RLm P M a e  JV Bonucchi HD Sni th  6.- - I n c #.*I. /E7 



Report on Technical Papers - For 1985 Summer Power Meeting 
Olin Compton e 

A to t a l  of 12 papers were received f o r  review. One was referred t o  

the Electr ical  I n s u l a t i o n  Society. One paper was rejected.  One paper was 

wi thd rawn  by the authors. After returning the paper work t o  New York two weeks 

ear ly  l i k e  a new eager beaver, I received information t h a t  our quota f o r  the 

Vancouver meeting was 5 papers, i .e.  56% of 9 papers. The remaining four  

papers have been returned w i t h  suggestions f o r  changes f o r  improvement and 

possible re-submittal a t  l a t e r  power meetings. 

session a t  the Summer Meeting. 

We wil l  have one five-paper 

I'm sure I jo in  the committee i n  expressing my sincere  appreciation t o  

the members who took time from t h e i r  busy schedules t o  review these papers. 

a 
In an e f f o r t  t o  spread the burden somewhat, I propose t o  ask the 

subcommittee chairman t o  submit a l i s t  of wi l l ing  reviewers i n  each of t h e i r  

areas of expertise.  

56r0200RC913 
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APPENDIX "B" 

A CENTURY OF ELECTRlCbL PROCRESS 

IEEE POWER ENGINEERING SOCIETY 

The 
The 

L.A. Swenson EN 
Bonnev i 1 1  e P o w e b  

Admi n i s t rat i on 
P.O. Box 3621 
Portland, OR 97208 TRANSFORFlERS COFlMI TTEE 

Dean A. Yannucci, Chairman 

AUDIBLE SOUND AND VIBRATION SUBCOMMITTEE 
Richard E. Kiebich, Chairman 

MINUTES OF THE MEETING OF THE AUDIBLE SOUND AND VIBRATION SUBCOMMITTEE 
at St . Louis, Missouri, April 16, 1985 

Subcommittee was convened by J.M. Pollitt at 1:15 p.m., April 16, 1985. 
following were-present: 

PLEASE REPLY TO: (Above) 

MEN BE R S GUESTS- 

W. D. Lampe W. B. Binderta 
J. W. FkGill 
W. J. McNutt R. Hayes 
L. tl. Nicholas T. V. Kluczynski 
J. 11. Pollitt C. L. Moore 
A. !I. Teplitzky 

0. R. Compton 

D. A. Yannucci 

Minutes of the last meeting in Boston, October 15, 1984, were approved with 
minor editorial changes. 

Mr. Teplitzky presented a proposal for a new IEEE transformer sound 
measurement standard. This proposal emphasizes sound power, not pressure. It 
deviates from IEC 557 which had been suggested earlier as a possible base for 
a new IEEE standard. 
measurement is needed. 
discrepancies when used to predict sound levels in the far field. 

It was also agreed that ANSI C57.12.90 should not be revised at this time, but 
could be supplemented if the need arises. The existence of ANSI C57.12.90 
also preclused the issuance of a new sound measurement standard for 
transformers. 

It was requested that subcommittee members comment on the proposed standard by 
June 1, 1985. 

The consensus of those present was that sound power 
The current NEMA sound pressure level method has 

It 

1. 

2. 

was also the consensus of those present that: 

The chairman of the subcommittee submit a project authorization request t o  
Mr. Yanucci. 

Mr. Pollitt will discuss the need for future neetings o f  the AS&V 
subcommittee steering committee with the chairman. 

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. 
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3.  Messrs. Teplitzky, Swenson, and Liebich compare C57.12.90, IEC551-1984, 
and the proposed transformer sound measurement standard draft and "fold" 
changes into C57.12.90 and create a possible C57.12.9OA supplement to 
hopefully be mailed to members by Aug. 1, 1985, for comment and review at 
the October meeting. 1 

/ Lennart A. Swenson, Secretary 
Audible Sound ti Vibration Subcommittee 

(WP-ENT-1306h) 



APPENDIX "C" 

BUSHINGS_UBCOMMITTEE 

Report t o  the  Transformers Committee 

The Bushing Subcommittee met a t  1:15 p.m. on Tuesday, A p r i l  16, 1985 
w i t h  e i g h t  (8) members and seven ( 7 )  guests present. 
requested membership on the subcommittee, b r ing ing  the t o t a l  membership t o  19. 

I t  was announced a t  the  meeting t h a t  cu r ren t  and fu tu re  Apparatus B 
Standards w i l l  be administered and approved by the ANSC57 Transformers C 
O l i n  Compton, one o f  the I E E E  delegates t o  C57 w i l l  recommend t h a t  a bus 
subcommi t t e e  be establ ished w i t h i n  t h a t  committee. 

App l ica t ion  Guide, P800 which inc ludes the Bushing Loading Guide as we l l  a s  
a l lowable l i n e  p u l l  gu ide l ines.  
a y e a r  ago and received one negat ive vote and several comments. These were 
resolved bu t  the  document d i d  n o t  pass o u t  of C76 before i t s  o f f i c i a l  exp i ra-  
t i o n  date o f  September 1, 1984. 
t h i s  document publ ished. This s i t u a t i o n  was discussed a t  the Bushing Sub- 
committee and the  Admin is t ra t i ve  Subcommittee. 
t o  pub l i sh  the  Bushing Loading Guide, which was developed w i t h i n  the  Bushing 
Subcommittee as P757, as an IEEE T r i a l  Use Guide. Meanwhile, we w i l l  suggest 
that one o f  the  f i r s t  bushing p ro jec ts  f o r  C57 be the Bushing App l ica t ion  Guide. 

D.H. Douglas has 

The one i t em caught up i n  the d iscont inuat ion  o f  ANS C76 i s  the  Bushing 

This document was voted on w i t h i n  C76 about 

We must therefore t r y  another approach t o  g e t  

I t  was decided t h a t  we at tempt 

Negative b a l l o t s  f o r  the  Transformer Committee b a l l o t  P21/d5 o f  I E E E  21 
(formerly ANS C76.1) were resolved a t  the Boston meeting. A t  Tuesday's meeting 
we reviewed a l l  o f  the comnents made dur ing  t h i s  b a l l o t .  Several changes w i l l  
be incorporated i n  P21/d6 and the document w i l l  be reba l lo ted  w i t h i n  the Trans- 
formers Comni t tee .  

a 
The Working Group on Bushings t o  operate i n  Gas Insulated Substations 

met on Monday w i t h  three members present. 
document on these bushings was f i r s t  discussed. 
i s  r e l a t i v e l y  low a t  t h i s  time, i t  i s  f e l t  t h a t  the app l i ca t i on  of these bushings 
would be b e t t e r  coordinated i f  a guide i s  generated f o r  them. Furthermore, 
considerable work was done by the  working group under the d i r e c t i o n  of Rick 
Stockman and John Easley has volunteered t o  p u l l  the in format ion together.  The 
group then reviewed a d r a f t  o f  a guide prepared by Mr .  Easley. 

Under new business, there  i s  some concern tha t  bushings are no t  being 
tes ted  r i g o r o u s l y  enough w i t h  respect t o  R I V  l i m i t s  and t e s t  l eve l s .  Recent 
f a i l u r e s  o f  bushings i n  the f i e l d  have prompted t h i s  discussion. 
w i l l  be researched i n  more d e t a i l  before the  next meeting and be inc luded on 
the next  agenda. 

The need and i n t e r e s t  l e v e l  fo r  a 
Although the i n t e r e s t  l e v e l  

This sub jec t  

L . B . Wagenaar 
Chairman 



APPENDIX "9" 

XEEXING XIMJTES 

Dielectric Tests Subcommittee 

St. Louis, Missouri 
April 16, 1985 

The subcornittee met at 8:OO a.m. with 43 members and 46 guests present. 

Since the last meeting in Boston, we have had two members resign due to 
retirement. 
committee for a number of years. Bill will be long remembered for his 
many hours of effort and work he contributed. The second is Leonard Long 
who was an active member whose input was valued and will be missed in the 
future. 

The following new members have been added: 

The first Is Bill Griffard who was secretary of this 

/ V. Shenoy - Ontario Hydro 
W. E. Saxon - Duke Power Co. 
C. R. Hoesel - Arizona Public Service Co. 

Xembership now stands at 57. 

The minutes of the previous meeting in Boston were approved as published. 

The working groups reported as follows: 

Working Group on Revision of Dielectric Tests - John Bergeron 

This group now has a new chairman due to the resignation of G. Iliff at 
the Boston meeting. 

John reported that the Task Force on Revision of Dielectric Tests for 
Shunt Reactors met earlier in the day. 
Mr. W. bl. Kennedy, X r .  L. Wagenaar conducted the meeting which was 
devoted to a detailed review of the current draft of this document. The 
draft had been prepared by H r .  Kennedy prior to the meeting. 
Force members (4) and guests (3) present had numerous comments regarding 
the draft and after expiration of the allotted time, they had completed a 
review of only slightly more than one-half of the document. It is 
expected that another task force meeting will be required to reconcile 
comments on the draft prior to balloting of the Working Group. 

The Task Force to Investigate Phase to Phase Voltages, chaired by Jim 
Douglass, did not meet. A letter to the Task Force, which summarized 
progress to date, was read to the Working Group. 
Working Group and in the Subcommittee centered on the exact direction 
this Task Force should be headed. 
of EHV transformers to phase to phase transient voltages and to do this 
either by specifying tests or clearances presents problems. The result 

In the absence of the Chairman, 

The Task 

Discussion in the 

There is a need to assure the adequacy 

0095J/1 



J .  Douglass and 

Their meeting on Monday was devot 

dated 1/31/85. The bal lot  of 

iscussion of Draft 2 of their  

1 Mot returned 

rance a t  the 

The 3 other approval comments 

was unable 

s i x  months. 



The Working Group believed that although the newer methods may offer some 
future refinement, they should proceed with the present staged single 
turn fault sensitivity requirement rather than delay the standard for 
further investigative work. The standard could be modified in the future 
if more appropriate and effective sensitivity methods are found. Ilr. 
Henning will attempt to reconcile the negative ballot on this basis. 

Hr. Henning will incorporate the editorial changes as Draft 3 of the code 
and further adapt it as an addition to C57.12.90. He will also  prepare a 
statement to modify C57.12.80 to specify these tests as mandatory on 
distribution transformers. 

These two proposals will then be simultaneously balloted in the Working 
Group and in the Dielectric Tests Subcommittee. 

The Working Group also recognized the desirability of developing Test 
Guiae type information, but took no action on this point. 

Working Group on Dielectric Tests for HV DC Stressed Transformers and 
Reactors - W. 8 .  Kennedy 

The work of this group was reported by Heinz Fischer as follows: 

Since the last meeting, the Working Group's paper entitled "Recommended 
Dielectric Tests and Test Procedures for Converter Transformers and 
Smoothing Reactors" was submitted to the IEEEIPower Engineering Society 
and approved for presentation at the Swmm Meeting July 14-19 in 
Vancouver. 
"Transactions on Power Apparatus Systems". 

The Working Group members commended Bill Kennedy for a great job done in 
putting the paper into its final form. 

The Working Group would appreciate comments on the paper fron members of 
the Dielectric Test Subcommittee and the members of the Hain Transformers 
Commit tee. 

The Working Group voted on requesting guidance from the Dielectric Test 
Subcommittee as to the future of the Working Group. 
task complete and dissolve the Working Group -- or should we c3lL%ct 
comments on the issued paper and work towards publication of a guide? 

Discussion in the subcommittee resulted in the Working Group being 
directed to continue its work with the objective of producing a test 
requirement (standard) for HV DC transformers. 

The paper was also reconmended for publication in the 

Should we regard our 

Working Group on Partial Discharge Tests - H. R. Moore 
Hr. George Vaillancourt reported on the work of this group in the absence 
of the chairman. 
apparent charge, he had prepared written responses to comments made on 

As chainnan of the Task Force on measurements of 



Draft 4 of the Trial Use Guide for Partial Discharge Measurement in Power 
Transformers and Shunt Reactors. These responses were made in an attempt 
to resolve differences in opinion that existed on the draft. 
points were discussed in detail at the Task Force meeting prior to the 
Working Group meeting. 
the various comments. 

The primary difference that still existed was wide band versus narrow 
band partial discharge measurement methods. After various viewpoints 
including data from transformer measurements were presented, the T 
Force made the following recommendation: 

"The 5th draft of the Trial Use Guide for Measurement of Part 
Discharge recognizes both narrow band and wide band apparent 
measurement methods. 
in IEC, the Guide will reference the proper IEC documents. 
guide will cover all of the detaiis for the wide band method." 

These 

Editorial changes will be made in accordance with 

Since the narrow band method is well defined 
The 

The Working Group voted 9 to 0 in favor of this recommendation. 

The Task Force will prepare the 5th draft of the Guide. 
balloted in the Working Group and possibly the Subcommittee before the 
next meeting. 

Hr. E. Howells presented the report of the Task Force on Acoustic 
Detection of Partial Discharges. 
the Detection of Acoustic Emissions was presented. 
well received by the Working Group. 
draft of the calibration procedure. 
scope of the Proposed Guide should be limited to detection of PD at 
present and that location will be considered in the future. 

There being no new business brought before the subconunittee, the meeting 
was adjourned at 8:50 a.m. 

It will be 

1 

The revision of the Proposed Guide for 

Their next task is to prepare the 
The Working Group agreed that the 

This revision was 

&&JA 
L. S. McCormick 
Cha inaan 



Q 

IEEE DRY-TYPE 

TRANSFORMERS SUBCOMMITTEE 

MINUTES OF APRIL 16. 1985 MEETING 

ST. LOUIS. MO. 





GUESTS PRESENT 

@ Name Affiliation 

Dave Barnard Square D 

Bill Yung Federal Pioneer 

R. W. Simpson. Jr. Spaulding Fibre Co. 

B. K. Pate1 Southern Co. Services 

James Cross 

Henry Windisch 

Alan M. Iversen 
, 

Bob GKUVeKt 

Rick Marek 0 
Joe Hupp 

Henry D. Smith 

Fred Huber 

Sheldon Kennedy 

Philip Nobile 

R. V. Hollister 

J. H. Harlow 

Carte Electric 

Black SI Veatch 

General Electric 

Square D. Co. 

National Industri 

Acme Electric Corgi. 

Pemco Corp. 

IEEE Stds. Office 

Uptegraff Mfg. Co. 

Ebasco Services 

Westinghouse Electric 

Address 

P. 0. Box 5002 
Monroe. N. C. 28110 

445 Horner Avenue 
Toronto . Canada 
Spaulding Avenue 
N. Rochester, N. H. 03867 

P. 0. Box 2625 
Birmingham, Alabama 35202 

1995 Logan Avenue 
Winnipeg, Manitoba 
Canada RZROH8 

P. 0. Box 8405 
Kansas City, MO 64114 

P. 0. Box 1701 
Ft. Wayne, IN 46804 

P. 0. Box 5002 
Monroe, N. C. 28110 

2520 58th St. 
Hampton, VA 23661 

Rt. 4, Box 54 
Lumberton, N. C. 28358 

Box 511 
Bluefield, VA 24605 

345 E. 47th St. 
New YOKk, NY 10017 

P. 0. Box 182 
Scottsdale. PA 15683 

Two World Trade Center 
New York, N. Y. 10048 

Box 920 South 
Boston, VA 24592 

P. 0. Box 6289 
Jackson, MS 39208 

John A. Gauthier NEMA 2101 L St. N.W. 
Washington D.C. 20037 

R. J. Hellweg Union Electric P. 0. Box 149 
St. Louis, MO 63166 



The Dry-Type Transformer Subcommittee met at 1:OO p.m., April m'; 
16. 1985 with 12 members and 18 guests present. Following 
introductions and approval of the minutes of the previous meeting 
(Oct. 16. 1984). the Chairman reviewed current status of ballots, 
new IEEE Transformer Committee proj S .  and ANSI Dry-Type 
Transformer standards and guides. 

Workinu Group RePorts 

Solid Resin Encapaulated Coils-Egon Koenig, Chairman. 

This W. G. met on April 15, 1985 with 10 members and 11 
guests. 

1.0 W. G. on Standards for Dry Type Transformers incorporating 

1.1 The W. G. reviewed a proposed revision of Table 3-C57.12.01 
submitted by Bill Mutschler. The proposed revision would 
consist of two tables. The first table would show the 
relatonship of nominal system voltage and BIL levels in 
common use for system 34.5kV and below. The table will also 
show: 1) standard BIL levels, 2) optional higher levels where 
exposure to overvoltage occurs and higher protective margins 
are required, and 3) lower levels where protective devices 
can be applied with lower spark-over levels. An optional BIL 
level of 110 kV was added for 15 kV equipment of Dave 
Barnard's request. W. G. agreed to the addition. 

dielectric insulation levels for dry type transformers used 
on systems with BIL levels 200 kV and below. John Dutton 
will review these tables for possible conflicts with existing 
table 3 of C57.12.01. Chairman will distribute a draft copy 
of C57.12.01 incorporating these changes to W. G. members for 
review and comment. 

1.2 The second table will show the interrelationship of 

1.3 Partial Discharge Tests 

Chairman reviewed available reference documents dealing with 
partial discharge tests. These include: 

a. Partial discharge test guide for large transformers- 
prepared by Transformer Committee Working Group. 

b. Partial discharge test procedure T-24-380-Insulated 
Cable Engineers Association. 

c. W. G. draft of a proposed partial discharge test 
guide prepared by A. J. Jonnatti. 

d. Europian standards previously provided to the W. G. 

The Chairman appointed a task force to review the above 
documents and select a test procedure most suitable for cast 
coil transformers. Task force will consist of Dave Barnard, 
Chairman, M. L. Manning, T. Massouda, A. Jonnatti, and J. 
Rodden. 

-1- 



1.4 The issue of flammability of cured resins used in 
encapsulated dry type transformers was discussed. This 
issue relates to public safety, it is not addressed in 
transformer standards. and IEEE policy is not clear on this 
subject. Guidance was therefore requested from the 
Administrative Committee. 

(The matter was'brought to the Administrative Committee: 
W. G. was advised to prepare a definition of need for 
flammability testing and that any such test procedures 
should be referred to ASTM or other recognized testing 
organization. ) 

1.5 The Chairman informed the W. G. that NEMA was developing a 
product standard for cast coil transformers and that an 
informal liason would be maintained between the NEMA 
activity and this W. G. 

2.0 Dielectric Problems W. G.-Jerry Corkran, Chairman 

This W. G. met on April 15, 1985 with 9 members and 12 
guests present 

type transformer coil-(P745) has been forwarded the IEEE 
Standards Board for approval and publication. 

guide for conducting partial discharge tests on dry type 
transformers. Task force members are; Don Kline, Chairman, 
Roy Bancroft, Egon Koenig, Ben Allen, and Jerry Corkran. A 
Project Authorization Request was forwarded for approval in 
November, 1984. 

2.1 Guide for conducting a transient voltage analysis of a dry 

2.2 A task force was created at the last meeting to develop a 

2.3 Don Kline led a discussion on partial discharge testing. 
Task force will focus on unique problems of quality control 
as related to detecting destructive discharges in cracks and 
voids on insulating surfaces of dry type transformer 
insulating systems. 

reversed at the next meeting to make any information on 
partial discharge testing available to the cast coil W.G. 

2.4 Dielectric problems and Cast Coil W.G. meeting times Will be 

3 . 0  W.G. in Thermal Evaluation, George Bowers. Chairman. 

W.G. on Thermal Evaluation of Insulation Systems for Solid 
Cast and Resin Encapsulated Power and Distribution 
Transformers met on April 15, 1985 with 10 members and 9 
guest present. 

Balloting of D/3 of the proposed standard resulted in 10 
affirmative, 3 affirmative with comment, and one negative 
for a total of 78% return on the ballot. Comments were 
generally editorial in nature. 
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The negative vote was resolved by agreement to issue the 0 proposed document as a trial use standard until experience 
is gained. A new draft will be balloted in the W.G. and Dry 
Type Transformer Subcommittee mu1taneouslY- 

Transformers.tt - Bill Mu an. 

This W.G. met on April 15, 1 members and 9 guests 
present. Roy Uptegraff serve man in the 
absence of Bill Mutschler. 

4.0 W.G. on Revision of ANSI C57.96 "Guide for Loading Dry Type 

4.1 Draft #6 was balloted in the W.G. in March. 1985 with 13 
ve and 4 negative votes out of a total of 21 
Three of the negative ballots were editorial 

nature. One rejected the short time overload table 
96.01-250. The Chairman in response to this negative vote 
submitted thre short time overload tables based on 3 0 8  6 0 .  
and 90 minute me constants. A discussion of these tables 
did not produce a clear consensus. Various W.G. viewpoints 
Will be transmitted to the Chairman for use in resolving 
short time overload concerns. 

5 . 0  W.G. on Dry Type Through- It Current Durat 
Uptegraff, Chairman. 

This W.G. did not meet since 
successfully balloted by the W.G. an 
Transformer Subcommittee. The propo  
prepared for balloting by the Transf 
soliciting comments fr 

6 . 0  

IEC. TC 14 
IEC, TC 17 

IEEE, High Voltage Fuses 
IEEE, Relay Committee - T 

IAS, Power Systems Protec 
Subcommittee 

IEC. TC 14 
IEC, TC 17 

IEEE, High Voltage Fuses 
IEEE, Relay Committee - Protection 

IAS, Power Systems Prote 

New Business 

Subcommittee 

bcommittee 
a Protection 

tion Committee 

New Business 

W.G. on Evaluation of Insulated terns for Sp 
Transformers will be activated he Toronto 
W.G. has the responsibility t se o r  re-affirm IEEE Std 
2 5 9  "Standard Test Procedure luation of 
Insulation for Specialty Trans s " .  

6.1 Insulation fe Subcommittee has suggested that the Dry Type 
Subcommitte establish a W.G. to develop a loading guide for 
dry-type cu ent limiting reactors 
C57.99 I'Guide for Loadi 
Current-Limiting React ons of this gu 
out of date. The Chairman suggested that this s 
explored further before a response is prepared. 
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Administrative e 7 * 0  
Pre-registration fee Will be continued for the next 
Transformers Committee at Toronto. 

Further plans include a speaker at the Tuesday luncheon. 

7.1 Future Meetings: 

Fall 1985 10/27-30 Toronto 

Spring 1986 4 /6 -9  Little Rock 



APPENDIX "F" 

=PORT OF THE INSTRUMENT TRANSFORMERS SUB-COMTTEE 

TO THE TRANSFORMERS COMMITTEE 

The Instrument Transformers Sub-committee met in St. Louis, Missouri, 
Tuesday, April 16, 1985 in an all day meetin 
and ten (10) guests present. 

Minutes of the Boston meeting were approved. 

The Switchgear and Transformer Working Group on Instrument Current 
Transformers for A.C. High Voltage Circuit Breakers has finally come to 
life and has reported that they are now reorganized with Mr. John G. Reckleff 
of AEP as chairman. 
Project P670 dated 9/16/80. 
June 19 in Columbus, Ohio. 

The rest of the day was spent reviewing comments and resolving negative 
ballots of Draft 112 of P546 Revision of C57.13, Requirements for Instrument 
Transformers. 

Comments and suggestions. for additions to be included In C57.13 were received 
from the Relay Committee. 
present draft would be considered at this time. 
complete draft of C57.13 to be presented to the Transformers Committee for 
final approval. 
revision of C57.13. 

Time did not permit review and discussion of Draft # 4 ,  Detection of Partial 
Discharges and Measurement of Apparent Charge in Tnstrument Transformers. 

At this time, I would like to announce that I believe it is time for me to 
step down as chairman of this Sub-Cmittee. Mr. Ralph Stetson of General 
Electric, has agreed to accept the chairmanship and has been approved by the 
Administrative Sub-Committee. Mr. John Davis of Sangamo-Weston has agreed 
to be the secretary. 

ith ten (10) members 

Mr. Reckleff has sent out for reballot of Draft 114 of 
Ameeting of the Working Group is. scheduled for 

0 Tt was decided that no more additions to the 
We felt that we now have a 

Any suggested additions will be considered in the next 

R. A. Thomas, Chairman, 
IEEE Instrument Transformers Sub-committee. 



APPENDIX "G" 

REPORT TO THE IEEE TRANSFORMERS COMMITTEE, APRIL 17, 1985, CLARION HOTEL, ST. LOUIS, MO. 

The Insulation Life Sub-committee met yesterday with 23 members and 29 guests in 
attendance. 

The first working group reporting was the Thermal Evaluation of Oil-Immersed Power 
and Distribution Transformers group. Chairman A1 Wurdack reported. They met 
Monday, April 15, with 8 members and 26 guests in attendance. 
meeting, all members of the working group received a condensation of the revised 
Procedure for Thermal Evaluation of Distribution Transformers, IEEE No. 345. 
ANSI C51-100.- The purpose was to familiarize the members with that procedure so 
they will be better prepared to deal with the proposed procedure for thermal 
evaluation of power transformers. 
received a comparison listing the apparent differences between power and distribution 
transformers from the standpoint of thermal evaluation. 
at the meeting of these differences. 
to the members before the next meeting, an outline of a document that will attempt to 
merge evaluation of both types of transformers into one procedure. 

The next working group reporting was the Thermal Tests group chaired by Bob Grubb. 
Bob made his introductory report as- chairman, succeeding Bob Veitch, who has graduated 
to Secretary of the Transformers Committee. This group had 14 members and 3 guests in 
attendance at their meeting Monday. Most of their meeting was a discussion of Dave 
Douglas' proposal for modifying the proposed "Procedure for Performing Temperature 
Rise Tests on Oil-Immersed Power Transformers at Loads Beyond Nameplate Rating." 
Dave's proposal was to either combine Parts "A" and "B" into one test procedure or 
to add a Part "C". The latter was approved and will be incorporated into Draft 9. 
This resolves all negative ballots on Draft 8. 
Working Group and Subcommittee Ballot before the Toronto meeting next Fall. 
also discussed the issue of the number of oil samples taken for gas analysis during 
the test. 
consensus was obtained on the need for sampling during the test. 

Our last working group reporting was the Loading Guides group. 
reported his attendance was 17 members and 9 guests. Jacques Aubin reported that 
IEC Working Group No. 18 for revision of their loading guide has completed Draft 3 
which will soon be submitted for "National Comment". C57.95, the revised "Loading 
Guide for Liquid Immersed Step Voltage and Induction Voltage Regulators, has been 
#announced in ANSI "Standards Action'' w-lth yesterday as deadline for comments. 

C57.99, the Current Limiting Reactor Loading Guide, has been distributed to the 
membership of the group for comment, 
suggested that the revision be split so that the oil-immersed loading be incorporated 
into the proposed revision of (57.91 and C57.92, the transformers guide. To do this, 
it will require that the Dry Type Transformer Subcommittee assume coverage of the dry 
type reactors. 
under study. 

The working group then adjourned so that the Task Force on Revision of C57.91, .92, 
and IEEE No. 756 could start their meeting chaired by Olin Compton. 

redundancies and to consider new issues, such as undue conservatism and identification 
of the difference between directed and non-directed forced oil flow. Olin closed the 
session with efforts to recruit volunteers for specific tasks, such as treatment of 
anciliary devices, average o i l  temperature, eddy losses, cold load pick-up etc. 

There being no other new business brought before the Subcommittee, the meeting was 
adjourned at 1:37 p.m. 

Charles J. McMillen, Chairman, 
April 16, 1985 

Since their last 

All those in attendance at the meeting also 

There was some discussion 
It was agreed that the chairman will provide 

Draft 9 will be submitted for a combined 
The group 

All agreed that samples are desirable before and after the test, but no 

Bill Wrenn, Chairman, 

There wasminimum response, but three comments 

Roy Uptegraff, Chairman of that Subcommittee, has taken the suggestion 

Olin reviewed 
'the intent of the task force, which is to combine these three guides, eliminating 
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The insu la t ing  F lu ids  Subcommittee m e t  on Apr i l  15 and Apri l  16, 1985 with 
20 members and 14 g u e s t s  p resent .  e 

1. The minutes of t h e  October 1984 meeting in Boston were approved as 
presented. 

2. Mr. Brian Hunter of American Nuclear Ins., Mr. Rich Young of Toledo 
Edison, Mr. Gerard Schreuders of Gulf Research and Mr. N e i l  Burns of 
ICs Chemicals have been added t o  t h e  list of members of t h e  subcommittee. 

3. The Chairman reported t h a t  IEEE Headquarters has  promised p r in t ing  of 
the Guide f o r  Reclamation of Transformer O i l ,  P ro j ec t  P637, w i l l  begin 
i n  July 1985. Members are urged t o  ca l l  Judy Gorman (202-705-7115) 
and cal l  about t h e  s t a t u s .  

4. The Guide f o r  Handling and Disposal of Transformer Grade Insu la t ing  
Liquids Containing PCB's has been e d i t e d  and submitted t o  the IEEE 
Standards Board f o r  approval. This  i s  P r o j e c t  P799. 

5. Project  (57.104, G a s  Guide. The Subcommittee had conducted a ques- 
t ionnai re  and Mr. E a r l  Morrison had tabula ted  t h e  responses t o  t h e  
quest ionnaire  of which w e  have received approximately 90 t o  date .  A 
copy of Ear l ' s  t abu la t ion  i s  at tached.  Af t e r  rece iv ing  these  res- 
ponses the  Subcommittee decided t o  proceed t o  r e v i s e  t h e  G a s  Guide. 
It w a s  decided that inasmuch as ASTM now has adapted procedures f o r  
sampling and t e s t i n g ,  t h e s e  i t e m s  w i l l  be dropped from the  Guide and 
the  ASTM procedures, w i l l  be referenced.  The l a r g e s t  s ing le  consid- 
e r a t i o n  f o r  t h e  remainder of t h e  Guide i s  t h e  I n t e r p r e t a t i o n  Section 
and a Working Group was set up with Leo Savio as Chairman t o  re-write 
t h i s  sect ion.  Other members are Ted Haupert, E a r l  Morrison, Maurice 
Frydman, Lauren Wagenaar and Brian Hunter. Tom Lipscomb w i l l  make a 
revised write-up f o r  Sect ions 445 and Sampling and Analyzing t o  refer 
t o  the  ASTM procedures. 

Brian Hunter w i l l  rewrite Section 1, Scope & Introduct ion,  Section 2, 
Calibrat ion & U s e  of Fie ld  Instruments and Sec t ion  3, Use of Fixed 
Instruments f o r  G a s  Space Analysis. 

George McCrae w i l l  update Section 7 Bibliography. 

A l l  r ev i s ions  except  I n t e r p r e t a t i o n  should be sen t  t o  the  Chairman by 
August f o r  p repa ra t ion  of copies  to be s e n t  ou t  f o r  review a t  t h e  
October meeting. 

Leo's Working Group w i l l  at tempt t o  have some of t h e  write-up ready 
for review in October. 

6 .  Project  P954, Dra f t  4A of t h e  Guide for Acceptance and Maintenance of 
Less  Flammable Hydrocarbon Fluid and Its maintenance in Equipment, 
w a s  reviewed c a r e f u l l y  and suggested changes w e r e  made for incorporat ion 
i n t o  Draft  5.  The Subcommittee voted to submit Draf t  5 to a Subcommittee 
let ter b a l l o t  p r i o r  t o  the next meeting. 





REVISION OF C57.104 4/10/85 
Responses to Questionnaire 

There were returns frDm 91 utilities, and 22 
manufacturers, service organizations or consulting firms for a 
total of 113 returns. Eight utilities and 15 of the manufacturing 
or service organizations indicated they were not involved in gas 
analysis and did not answer the questions. Tbis summary is 
therefore based on the returns from 83 utilities and 7 manufacturing 
or service organizations. 

A summary of the responses are as follows: 

1. Yes 53 No 37 

2. Yes 72 No 18 

2.1 Yes 54 No 13 

2.2 HcGraw-Ed 38 Johnson-Williams 13 
Penn Trans Co 10 Gas Tech 7 Other 4 

2.3 TCG % 22 Rate increase 3 Both 5 2  

3. Yes 23 No 60 

3.1 Type 3.2.1.1 15, Type 3.2.1.2 10, Other 2 

3.1.1 Yes 8 NO 33 \ 

3.1.2 Service interval 1 to 4 days 2 1 to 2 weeks 6 
Monthly 11 Quarterly 3 Annually 6 

4. Yes 28 No 62 

4.1 Glass syringe 17 Plastic syringe 1 
Glass cylinder 0 Stn. Stl. cyl. 10 
Bladder 1 

4.2 TCG only 2 Individual gasses 23 

4.3 Conc. only 0 Increase/time 0 Both 9 

5 .  

D 6 .  Yes 75 NO 15 

6.1 Gla. Syringe 52 Plas. Syr. 1 Stn. St. C y l .  28 
Gla. Cyl. 3 Screw-Cap Can 4 



* .  * . 

6.2 Frequency of t e s t :  

PERATING CONDITION 

69kV . - 288kV 325kV 

1/4 yr = 2 l/4 yr = 2 
. 1/2 yr = 1 1/2 yr = 10 

1 yr = 15 1 yr - 14 
2 37x6 = 3 2 yrs - 1 
3 yrs = 3 3 yrs 1 
5 yr6 3 5 yrs = 1 

5- 2OMVA 1/4 yr = 2 l / 4  yr = 2 1/4 yr = 2 
1/2 yr = 3 1/2 yr = 5 1/2 yr - 10 
1 yr = 22 1 yr - 28 1 yr = 21 
2 yr6 6 3 2 yrs = 4 2 yrs = 2 

A 20MVA 1 /4  yr = 2 1/4 yr = 2 1/4 yr - 2 
1/2 yr = 4 1/2 yr = 7 1/2 yr = 18 
1 yr = 26 1 yr = 39 3 yr = 35 
2 yrs = 3 2 yrs = 3 2 yrs = 1 
3 yrs = 3 . 3 yrs = 2 

- 
4 5  

3 yrs = 3 3 yrs = 3 

*Varies 13 10 9. 
*Test frequency varies depending on nature of service, eg nuclear, 
generator step-ups, distribution operations. 

INCIPIENT PROBLEM CONDITION 

69kV 288kV - 325kV 

' nO.(SNVA Weekly = 3 Weekly = 2 Weekly = 1 
1 no. = 5 1 no. = 9 1 no. = 8 

3 nos. = 10 3 nos. = 9 3 nos. = 6 
2 nos. = 1 2 nos. = 1 2 nos. = 1 

6 MOS. = 2 6 nos. = 1 12 ilos.= 1 

Wo. 5-~OMVA Weekly = 3 Weekly = 4 Weekly = 1 
1 Wo. = 8 1 woo = 10 1 no. = i o  
2 nos. = 1 2 nos. = 2 2 Wos. = 2 
3 woso = 10 3 Mos. - 12 3 Mos. = 8 
6 Wos, = 3 6 nos. = 3 6 nos. = 2 

12 HOB*' 1 

. M O > P O M V A  Weekly = 3 Weekly - 6 Dailp = 1 
1 no. = 8 1 no* = 12 Weekly = 3 
2 nos. = 1 2 nos, = i 11 l o .  = 12 

12 nos. = 1 - 6 WOS. = 3 

3 nos. - 10 3 nos. t 11 2 no80 = 3 
6 Wos. - 2 6 l o s .  = 2 3 WOS, t 9 

*Varies 7 7 5 



KNOWN PROBLEM CONDITION 

69kV - 286kV - 325kV - 
1 1 
2 3 

7 day = 14 13 13 
30 day = 5 4 3 
Quarterly 

Days 5-20m~ ‘1 day = 2 2 1 

7 day = 13 16 12 
30 day = 8 9 7 
Quarterly 
6 XOS. - 1 

Days1 2 0 1 ~ ~  1 day = 2 2 3 
3 day = 2 1 3 
7 day = 13 19 16 
30 day = 7 8 7 
Quarterly 
6 HOS. - 1 

Day6 < SMC’A 1 day - 1 
3 bay IC 3 

- , 3 day = 2 1 

- 

- 
+Varies 18 22 14 

@ 7. In 49 

7.1 Fig. 3 or 4 28 

out 44 

Pig. 6 2 C02 Extr 3 

7.2 Determine gases individually, hydrogen through acetylene 
80 . 
Determine additionally propane and propylene 

Determine additionally flurocarbon gases 3. 

15, 

8. Xf grs . 53 anal, lab 40 consultant 7 

8.1 Yes 55 NO 20 

8.2 Cone. lim. 35 Cone, rate ( t rend)  61 Ratio 46 

8.3 Detection Limits, ppm 

1 5-10 25-50 100-250 250 

Hydrogen 3 5 4 3 
Methane ’I 3 0 3 2 
Carbon Monoxide 4 6 4 4 3 
Carbon Dioxide 4 5 5 3 5 
Ethane 10 2 3 3 1 

1 Ethylene 14 2 0 3 
Acetylene 15 3 3 ... L 

a 



e Normal Limits 25-50 51-100 101-500 >SO0 

Hydrogen 5 8 14 0 
He t hane 3 16 6 0 

. Carbon Wonoxide 2 0 18 3 
Carbon Dioxide 0 .- .- 0 

Normal Limits 10-25 26-50 51-100 >loo 

15 . 3  7 4 
16 2 . 5  5 

11-25 26-100 ,100 1-4 5-10 

Acetylene 9 7 7 1 - 
frequent te ing(51 <lo1 (251 

Hydrogen 3 7 5 3 2 
Methane 5 9 6 1 0 
Carbon Monoxide 1 0 0 6 12 
Carbon Dioxide 
Ethane 10 9 
Ethylene 6 10 . 9 

8.3 Require mor 

- - 6 - - 
More freq. 4 1 1  <21 .( 5 1  4 1 0 0  >loo e 
Acetylene 16 2 2 2 2 

Planned Outage <200 201-500 501-1000 >lO 

0 3 6 
5 1 3 

onoxide 1 0 5 
ioxide 

4 5 0  51-100 101-300 >300 

1 3 
0 6 
5 0 

14 NO 4s  

Rogers 58 Duval 2 IEC 7 

a 14 No 50 



V 
. 

9. Test other equipment 
CT's Routine Yes 3 No 6 
CT's Occasional diagnostic Yes 31 No 2 a 
PT'6 Routine 
PT's Occasional 

Yes 3 No 6 
Yes 32 No 2 

Select comp on Tap chgrs. Routine Yes 11 No 6 

Under Oil Vac Tap chgrs. Routine Yes 10 No 21 
Under Oil Vac Tap chgrs. Occasional Yes 6 No .3 

Bushings, Occasional Yes 24 No 5 

Select comp on Tap chgrs. Occasional Yes 24 No 3 

Bushings, Routine Yes 0 No 3 

9.1 Same limits? Yes 21 No 1 

10 Additional tests Metal in oil 30 Neut No, 43 
H 0 45 Dielectric B.V. 10 PF 11 e IPT 37 



APPENDIX "I" 

PERFORMANCE CHARACTERISTICS SUBCOMMITTEE 
St. Louis, MO. - Apr 

HEETING MIWT 

I. INTRODUCTION/ATTENDANCE 

ce Characteristi 
ril 16, with 39 

OF MINUTES 

the October 16 
submitted. 

111. CHAIRMAN'S REMAR 

by the Power Systems Relaying Co 

A PAR has been submitted to 
Guide by a Task For 

A response to the N 
lower limit of oper 
stating the PCS position. 

The PCS has been notified of a t 

e. His report is attached. 

A copy of the letter is attached. 

ardization of LTC 
er under New Business. 

lanned for the 



V. WORKING GROUP (W.G.) REPORTS 

1. Qualification of Transformers for Class 1 E  Application in Nuclear 
Power Stations - L. B. Stensland, Chairman. e 

The working group met at 10:05 a.m., on Monday, April 15, 1985, with 
4 members present. 
sent out to the working group members. The draft includes 
clarifications to resolve previous negative ballots from the majority 
of NPEC-SC-2 members. Some additional editorial comments were also 
made at the meeting. 

Since the previous meeting, Draft 13.3 has been 

It is expected that Draft 14 will be sent out to SC-2 members after 
we have received comments from those who have not yet been contacted 
directly. 

2. Transformers Directly Connected to Generators - B. R. Patel, 
Chairman. 

The W.G. met at 1:00 p.m. on Monday, April 15, 1985 with 8 members 
and 7 guests present. 

Draft #6 was reviewed. Several editorial comments were made. The 
next revision to the draft is expected by mid July. W.G. members 
feel that the next revision should be balloted at the Subcommittee 
level before the next meeting in Toronto. 
committee should help the W.G. in finalizing the direction of the 
guide. 

The Chairman will discuss this balloting possibility with the absent 
members for their agreement. 

Input from the Sub- 

The meeting adjourned at 3:OO p.m. 

3. Failure Analysis - H . F .  Light reporting for D. J. Cash, Chairman. 

The working group on Transformer Failure Analysis met from 3:OO to 
4:45 p.m. on Monday, April 15, 1985, in St. Louis, MO. with 19 
members and 12 guests present. 
guests, the minutes of the previous Working Group meeting in Boston, 
MA. were accepted without comment. 

Between the Boston, MA. meeting and this meeting, a Task Force 
meeting was held in Detroit, MI. on March 28 and 29 at which time 
Draft bl was developed for this meeting. 
meeting, Draft 81 was reviewed in the Working Group for additional 
suggestions. 
before the Working Group is balloted. The comments will be 
integrated, a new draft produced and the Working Group balloted €or 
the first time. This ballot will give the Task Force information 
from which to develop Draft 82. 
the October meeting in Toronto. In Toronto, Draft 82 will be 
presented along with the ballots of Draft #1. 
information to be put into some of the sections by volunteers which 
has not yet been received. 
document is on its way. 

After introduction of members and 

At this Working Group 

These comments will be incorporated into this document 

This will all be accomplished before 

There is still some 

These individuals will be contacted. The 
e 



erance a e 

rrections to Load 
ere were 

e are curren 



0 

5. Harmonic Load Current Heating - W. J. McNutt, Chairman 

The W.G. met on Monday, April 15, with 7 members and 17 guests 
present. 

Bill HcNutt reviewed the results of the balloting on Draft 6 of the 
Recommended Practice For Establishing Transformer Capability When 
Supplying Non-Sinusoidal Load Currents. 
ballots to the W.G. and Performance Characteristics Subcommittee, all 
affirmative, with 4 h ing attached comments. Bill distributed 
non-substantive chang to respond to the comments and these were 
reviewed in the meeting. The changes will be incorporated into 
Draft 7 for balloting in the main Transformers Committee before the 
next meeting. 

George Bryant reported that there were 3 members and 3 guests present 
for the meeting of his Task Force on Semi-Conductor Rectifier Power 
Transformers on Monday. George had distributed a Draft 1 Standard to 
his Task Force f o r  discussion and the returns were reviewed at the 
meeting. Many suggestions were made for changes and these will be 
incorporated into a Draft 2 document to ballot in the Task Force 
before the next meeting. 

The next W.G. meeting in Toronto will allow time for the W.G. to 
participate in discussion of the Draft 2 Standard. 

There was a 79% return of 

6. Transformer Reliability - H. F. Light, Chairman 

The Working Group met on Monday, April 15, 1985, with 12 members and 
10 guests attending from 1:00 to 2:30 p.m. 
members and guests, the Minutes of the previous meeting in Boston, 
MA. were accepted without comment. 

The Chairman reviewed the results of Draft #7 balloted in the Hain 
Committee. It was recommended then that the single negative ballot 
(other than the (E) legal negative) might be changed with what could 
be considered an editorial modification. In the meantime this has 
been deemed not possible, after discussion with Dr. Wolfgang L 

es will be necessary with an additional ballot in the 
. In the meantime an dditional negative ballot has also 

been received which will require additional review. Therefore, a 
Draft 118 will be prepared and balloted in the Main Committee. 
will be accomplished before the October 1985 meeting in Toronto. 

After introduction of 

This 

VI. PROJECT REPORTS 

1. Ratio Tolerance (P462D) - M. Mitelman 

A summary of disapprovals and comments on the Draft 5 Main Committee 
ballot was presented (copy attached). After discussion, direction 
for Draft 6 was determined; it will be balloted prior to the Fall 
meeting. 



2. Telephone Influence Factor (T 

objection raised duri e 
that the test be limited to 50 below. By voice vote, the PCS 
approved adding a note t at effect. By ilar voice vote, the 
Main Committee added its roval. The app d change will be 
forwarded to the Standar 

onsider standardization of LT 
w a s  discussed. This was submitted by C. J. B 
Mohawk (see attached). Bob ch offered th 
indications tended to be uni to the specif 
requirements. The e other response from the members 

\ present, Dean Yann PCS user members 
heir input/inter 

11 be held on Tuesday, ober 29, 1985, in 
ng was adjourned at 11:lS a.m. 

a 



( 1 )  The lilr.it should remain at - 2 0  degrees C. 

(2) Temperatures below -20  degrees C should be 
c on s id e r e d ('u nu su a 1 .I8 . 

( 3 )  Requirements below -20  degrees C s h o u l d  be specified 
b e  the user. 

Based  o n  this response by the membership, the PCS considers 
this matter closed. 

cc: W. Cole, N i a g o r a  Mohawk Power Corp. 
C. Kappeler, Central Maloney 
L. S a v i o ,  Consolidated Edison Company 



Richmond, Virginia 2326'1 

Dear 01 in : 

ion Indication 

Large power transformer and autotransformer LTC position indication has 
evolved within the industry into a hodge-podge o f  differing and sometimes 
conflicting arrangements. 
standards-making organization and a uniform LTC labe 
established. It is hoped that the IEEE Transformer 
problem and initiate corrective action. 

Attached Sheet #1 sho three different LTC labeling arrangements presently 
Mohawk System. The G.E. and McGraw Edison 

the worst situation where the "rais'e'l positions are in the opposite 

when Power C equest the Area Operato 
the 115kV vo example, to "raise" the 

ower" direction and the Mc 
moved in the "raise" 

This situation needs to be addressed by a 
g arrangement 
mittee can review this a 

re installed in parallel at our Edic Station, i 

label ing arrangentents have caused c 

LTC labeling arrangements 
taqe. This would 
ent basis such a 

on attached Sheet #?. ur existing units 
arrangement by r position indicato 
of the manufactu 
to supply these ite 
pr i rnary vol t age. 

We have specifie 
Sheet #2. Nonet eceived with th 
arrangement refe 
respect to "rais 

d as shown on attached 

a 



Mr. 0. R. Compton 

ANSI C57.12.30 covers LTC equipment f o r  
below, and rated 100,000kVA and below. 
extended t o  cover the large:. s i z e  uni t s  

As a minimum, the " ra i se"  and "lower" d 
should be standardized. 

0975D 
2 February 2 7 ,  1985 

power transformers ra ted 230kV and 
Perhaps this standard could be 

rections and the  LTC step numbering 

I f  we can provide you w i t h  any additional information concerning t h i s  problem, 
please l e t  us know. 
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250125 14 
13 

247250 12 
11 

244375 10 
9 

375200 31L 
30L 

370900 29L 
28L 

366550 27L 
26L 

362250 25L Lower 

357950 6 
5 

353650 4 
3 

349300 2 
1 

8625 6 
5 

235750 4 
3 

~ 22L 
353650 21L 

20L 
349300 19L 

18L 232875 2 
345000 17L 1 

t 1 

I 
I 

1 345000 17R 
340700 2 16R 

3 340700 15R 
14R 336400 4 

5 336400 13R 
332050 6 12R 

7 332050 11R 

1 
2271 25 2 

3 
224250 4 

5 
221 375 6 

7 
0 

11 
319150 12 

13 
' 3148 14 

15 

323450 7R 11 
212750 12 

13 
209875 14 

15 

GR 
5R 
4R 
3R 
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Figure #2 

0 NMPC AUTOTRANSFORMERS 
PROPOSED L A B E L I N G  ON LOAD-TAP-CHANGERS 



IEEE TRANsFom (33- 
and PERI"0RMANCE CHAFmmmsmcs 

StJECCFlII- 
B?&wrcxJMmFaoN 

P462D/5 - Revision of wording for  Ratio Tolerance Section 
(Paragraph 9.3.) of 

Ballots Mailed - 122 
Ballots Returned - aa 

FPproW - 76 
Appmued 
with(33nmEnts - 3 

8 N o t  Approved - 
1 Not Voting - 

N o t  Retuned - 34 

SUMMARY OF cx>MMENTs 
AND D I S A p P r n  

TypEQFvaiE 

(1) Not Approved "The note co of -plate 

It should not be a part of the 
values by and user should 
be deleted. m The nameplate values are for 

ference when mrk is to be done 
ne expected values i n  operation. 

d show it. Enough 
on the plate t o  give adequate 

data for use of tk transfonwr." 
(2) NOtAppmved line- 

is sufficient accuracy. 
irenent of applying voltage on the 
w i t h  least nmkr of tms and 

testing procedure". 
-to-neutral unnecessarily 

) NotApproved sentence is not clear as  
d COMila be 

(4) NotApproved "what if  the rated voltage connection is 
on an i n t d i a t e  or highest number of 
turns connection? Wmling is unclear. 

(5) N o t  Approved the "nearest turn tolerance" 

0 ly to the tap voltages and not 
to the nameplate voltage (see marked am)- 
( I . .  . .The rated voltages of a1 
w i l l  be within +% of the nameplate voltages, 

r winaing's 
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(6, 7) N o t  Approved 

(8) Pat Approved 

except in those cases w k r e  the volts per 
turn exceeds +% of the namplate voltage. 
A l l  tap voltages shall also meet this 
tolerance. For' three phase WYE. . . ,"  

"The phrase ''Except i n  those cases where 
the volts per turn exceeds +% of the 
tap voltage, tbe t u rn  ra t io  shall be to 
the nearest  turn, 
rated voltage as w e l l .  

I suggest the paragraph be changed to 
read: "The turn ratios betwen winctings 
shall be such that, w i t h  the t r a n s f o m  
a t  no load and w i t h  rated voltage applied 
to  the winding w i t h  the least  number of 
turns, the rated voltages of a l l  other 
windincjs w i l l  be w i t h i n  4% of the -plate 
voltages, except in t b s e  cases where 
the volts p r  t u r n  exceeds +% of the namplate 
voltage, the turn rat ios  shall be to the 
nearest turn. 
also met this tolerance. 
phase WYE t ransfomrs ,  th is tolerance 
applies to the phase-to-neutral voltage. 
If not explicitly marked on tk  nameplate, 
the phase-to-neutral voltage shall be 
calculated by dividing the phase-tO-phaSe 
voltage markings by fl. 'I 

"Please refer to attached mark&-- 
COPY: 
The turn ra t ios  betw?en w i n d i n g s  shall 
be such that, w i t h  the transformer a t  
n9 load and w i t h  rated voltage ap@ied to 
the winding with the least  number of turns, 
the Imasured voltages of all other windings 
shall be within 4% of the nar.Eplate voltages. 
All tap voltages shall also met t h i s  
tolerance except i n  those cases where 
the volts per turn exceeds +% of the 
tap voltage. turn ratios shall 
t41En be t o  the nearest turn. 
phase WE transformers, t h i s  to l sance  
applies t o  the phase-to-neutral voltage. 
I f  not explicitly m k e d  on the name$ate, 
the rated phase-to-neutral voltage shall 
be calculated by dividing the pfiase-to- 
phase voltage markirqs by 6. 
I f  it is impossible for a l l  rated vultages 
to m e e t  this tolerance, the n n p l a t e  
voltages must be agreed t o  by user and 
manufacturer. 

should apply to the 

All tap voltages shall 
For three 

For t!ee 
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(9) WPrnVed 
Line 5 - "Rated voltages of a l l  otha 
windings w i l l . .  . 
of a l l  other wXings  SHAU - sinoe 
th is  is mandatory. 

"The tolerance on 35% its 
different intPspretatbn wkich can cause 
disagreement. 
STD C2 adopted 0.50% a 

"...The first word of the f 
changed frcxn "Rated" to  "Induced". 

with cX.xnents 
should read "Rat& voltages 

(10) Approved with 
Carrments 

For this reason the Canadian 

with Carmert 

e 



APPENDIX "J" (1) 

MINUTES OF WORKING GROUP 

P801, Requirements, Terminology and Test Code for 
Step-Voltage and Induction-Voltage Regulators 

Clarion Hotel 

April 15, 1985 
St. Louis, Missouri c 

Members Present Members Absent 

E. C. Edwards R. W. Beckwith 
J. H. Harlow K. A. Mennerich 
W. E. Wrenn W. F. Sheehan 
A. C. Wurdack 

Guests Present 

J. C. Arnold USDA, REA 
C. V. Brown Florida Power & Light Co. 
C. K. Miller T & R Electric 
M. Owens Union Electric 
T. N. Samuel McGraw-Edison Co. 

The meeting was brief, being devoted to a review of correspondence with 
those who voted in the negative or otherwise offered discussion on Draft 89 
of the proposed revision. 

Two points relating to the ballot of Mr. James D. Douglass of McGraw-Edison 
could not be finally resolved due to Mr. Douglass' absence. Mr. Samuel will 
discuss the points with Mr. Douglass. Final, formal resolution is 
anticipated quickly permitting the P801/D9a revision to be submitted to 
the IEEE Standards Review Committee. 

Lacking a presently unforeseen situation, the Working Group will not 
schedule a meeting for the fall meeting in Toronto; however, the group will 
not be disbanded, pending the need to reassemble in response to any 
requirements imposed as the standard proceeds through the formal review 
process. 

fl 
J. H. Harlow 

JHH : cb 

cc: Members 

J Guests present at meeting 
L. R. Smith, Chairman Standards Subcommittee 

L 

JHH : cb 

cc: Members 

J Guests present at meeting 
L. R. Smith, Chairman Standards Subcommittee 



April 23, 1985 
APPENDIX "J" (2) 

IEEE TRANSFORMERS COMMITTEE 

April 16, 1985 - St. Louis, Missouri 

Working Group - Revisions to Test Code for Shunt Reactors (C57.21) 
s Working Group met at 10:05 a.m. on April 16, 1985, with ten attendees: 

n Corporation, requested membership. This now makes the total membership 

The minutes of the last meeting in Boston were approved after the customary 
introductions. 

Mr. L. Wagenaar, substituting for Mr. W. Kennedy, then gave a brief summary 
of the results of the previous task force meeting on the Dielectric Tests for 
Shunt Reactors. 

seven members, three guests. One of the guests, Mr. R. 3. Musil, American 

teen. 

The Chairman then obtained the following commments, corrections, and sugges- 
tions relative to the first draft for Revising the Test Code for Shunt Reactor 
Standard (C57.21) . 

- The contents section was reorganized for simplicity and elimination of 
references to types of cooling equipment. 

Therewill only be a self-cooled rating for shunt reactors (Class OA). 
All other cooling means have been eliminated. 

The temperature rise limits for shunt reactors will be only 65O c; the 
55O C rise rating was deleted to agree with the present transformer 
standards. 

Table 3 in C57.21 will have the footnotes modified to be consistent with 
notes in the transformer standard. 

The term "turn-to-turn potential test" was rephrased to be "low frequency 
overvoltage test." 

L - 

- 

- 

- 

- A new table was established h outlines the e, design and other 

This new table was discussed in great detail with the following 
tests for liquid-immersed sh reactors (similar to transformer standard 
table). 
major conclusions. 

1. Lightning impulse tests for units 11 v and above will be a routine 
test; below 115 kV, units will be classified as design tests. 

Switching surge tests for units 345 kV and above will also be routine 
tests; units below 345 kV will be listed as other tests. 

2. 



Since  t h e  l o w  frequency overvol tage  test does  n o t  have an enhance- 
ment l e v e l  test, it w a s  necessary t o  r e q u i r e  swi tch ing  surge tests 
r o u t i n e l y  on t h e  h igher  kV units. 

3. Frcnt-of-wave tests w i l l  remain as o t h e r  t es t s .  

4 .  The aud ib le  sound test w i l l  be a r o u t i n e  t e s t  f o r  t hose  u n i t s  r a t e d  
115 kV or above or 50 W A R  or above. Uni t s  r a t e d  under t h e s e  values  
w i l l  be cons idered  des ign  tests. 

5 .  Vibration tes ts  w i l l  be a r o u t i n e  test  wi th  t h e  same l i m i t a t i o n s  as 
o u t l i n e d  f o r  the aud ib le  sound test .  

The " l i f t i n g  and moving device" l i n e  under mechanical tests w i l l  be 
d e l e t e d .  The Chairman w i l l  check i f  t h e  p r e s s u r e  and l eak  t e s t i n g  
can be combined. 

6 .  

There w a s  cons ide rab le  d i s c u s s i o n  on va r ious  ways and means o f  t e s t i n g  a shunt  
reactor t o  v e r i f y  the phase-to-phase vo l t age  l e v e l s  when making a s i n g l e  phase 
l o w  frequency ove rvo l t age  test  on a three phase shun t  reactor (both three- 
legged and f ive- legged core form d e s i g n s ) .  The r e s u l t s  o f  t h i s  d i scuss ion  
were no t  conclus ive  and more information and s tudy  is requ i r ed .  

The e n t i r e  a l l o t t e d  t i m e  f o r  this meeting w a s  u t i l i z e d  i n  reviewing only about 
one-third of  t h e  proposed f i r s t  d r a f t .  
t h i s  Working Group on t h e  remaining p o r t i o n  o f  t h e  d r a f t .  A l l  t h e s e  comments 
w i l l  be d iscussed  a t  t h e  next  meeting along wi th  t h e  e n t i r e  d r a f t  #I. 

The meeting w a s  adjourned a t  11:50 a.m. 

The Chairman reques ted  comments from 

+ L * 4 ? - 2  
Jack W. M c G i l l  

d s  chairman 
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WEST COAST TRANSFORMER SUBCOMMITTEE MEETING 
IEEE TRANS ERS COMMITTEE 

HOTE NCOUVER 
JULY 17, 1985 - 1:30 PM 

This Meeting 
Member Guest 

Herb Johnson 
Denise Roth 
Samuel Oklu 
Dan Nix & Electric 
A. McCarthy 
Wm. Duncan McEwen B. C. Hydro 

Seattle City Light 
The Washington Water Power 
Puget Sound Power & Light 

D. A. (Jim) Gilli Consultant 
Fred Huber 
Howard Maddox Pub. Serv. Co. of N. M. 
Ray Allustiarti 
Don Schafer 
Bill Isberg 
Olin Compton 

Robert Young 
Doug Berry 
Dennis Gerlach 

MINUTES 

1:30 PM by Chairman 

s of the WC 
orted that t 

a copy of the m 



WORKING GROUP REPORTS 

Loss Evaluation Guide 

Mr. Roger Jacobsen submitted a '  marked up copy of Draft 10 of the 
Loss Evaluation Guide. An informational copy of the guide will 
be sent to members of the main transformer committee for comment. 
It was suggested that the guide include information on the 
formulas used in the guide. 
review this marked-up draft. kw 
Consolidation of Transformer Installation Guide 

Mr. Herb Johnson reported for Mr, Delmar Johnson who was unable 
to attend. 
sections of the guide should complete and submit them as soon as 
possible. 

General membership was requested to 

lror 

It was requested that individuals who were working on 

Siesmic Guide - Project 513 
Mr. Sam Oklu reported that he submitted a letter to the standards 
committee to resolve the previously reported problem with Draft 
015, Mr, Olin Compton reported that Mr. Oklu's efforts were 
apparently successful and that the standard was again moving 
toward approval. 

0 Fire Protection 

Mr. Herb Johnson announced that a proposed scope had been 
developed which includes fire prevention protection and response. 
Mr. Johnson also reported that the next step will be to prepare 
an outline for the guide and develop a bibliography of related 
material. He hopes this will be completed by the next meeting. 

Presentation on B. C. Hydro Substation 

Mr. W. D. McEwen of B, C. Hydro presented information concerning 
B. C. Hydro's Cathedral Square Substation, locating in downtown 
Vancouver. Mr. Ewen's presentation focused on B, C. Hydro's 
efforts to prevent a secondary transformer explosion in this 
underground substation. 
the mechanics of a secondary explosion, the reasoning behind B. 
C. Hydro chosen solution and some of B. C. Hydro's experience 
with the installation. The WC subcommittee wishes to thank Mr. 
McEwen and B. C. Hydro for this very informative presentation, 

The information he provided included / 
9 

Discussion 

There was a general discussion on transformer cooling methods. 
It was reported by some members that their companies purchased 
FOA transformers (no self cooled ratings) exclusively or in most 
circumstances. Others expressed a preference for transformers 
which did not use o i l  pumps. 
company assesses a 1% penalty against designs that included oil 
pumps. 

0 One member reported that his 



ill Isberg described some trends in trans former 
construction. He reported he use of laser etched steel to 
reduce core losses. The st el is presently imported from Japan 
but is expected in production in the U. S. later this year. 

sberg reported that some utilities w e eliminating n 
hanger in favor of a lar er range in he load tap changer 
) . He- also informed the group that specifying excessively 
evels of transformer insulation moisture content could be 

insulation so d hat it becomes brittle. 
With modern techniques it is possible to make 

There was also discussion on how to select primary voltage for 
GSU. It was reported that standard practice is to set the 
primary voltage of the GSU 5% below the generator nameplate 

require selecting GSU primary v ge equal to generator 
nameplate volta 

voltage. Other members commented that specific situation Y 

The next subcommittee meeting will be held during the Main 
Substation Committee meeting in Phoenix, Arizona during the week 
of April 27, 1986. During that week, meeting times of a half day 
each will be set for the Fire Protection and Loss Evaluation 
working groups. 

The second meeting of 1986 is entatively scheduled for 

e 
, California. Mr. Olin Compton has requested 15 
the Anaheim meetin to report on main committee 

activities. 

Res ectfully submitted, 

' o&M/y& 
Dennis W. Gerlach 
Secretary 

t Transformer Subcommitt 
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EPRI REPORT 

by 
Edward T. Norton 
3909B, Middlefield Rd., 
Palo Alto,  CA 94303. 
(415) -494-6393 

you know, I have decided t o  leave EPRI asd gc i n t o  p r i v a t e  
transformer consulting. 
with many of you over t h e  p a s t  1 0  yea r s  and I hope I can continue those  
r e l a t i o n s h i p s  i n  my new venture.  

I have been asked t o  say whatever I would normally say a t  t h i s  meeting i f  
I were s t i l l  a member of t h e  EPRI s t a f f .  Therefore,  I w i l l  t r y  t o  summarize 
t h e  progress on some of t h e  s i g n i f i c a n t  p r o j e c t s :  

1. 

I have been p a r t i c u l a r l y  pleased t o  have worked 

Amorphous Metals research  is  progressing w e l l  w i th  G.E. on d i s t r i b u t i o n  
transformers acd Westinghouse on stacked c o r e  power transformers. 
A l l i ed  has  j u s t  completed i n s t a l l a t i o n  of a m i l l i o n  pound r o l l i n g  
m i l l  f o r  compacting several s h e e t s  of t h i n  material i n t o  a workable 
t h i c k  and wide shee t  f o r  u se  on stacked cores .  Weatinghsuse has 
success fu l ly  t e s t e d  a 500 kVA, 3-phase, s tacked  co re  transformer. 

Transformer L i f e  p r o j e c t  i s  progressing as planned wi th  Westinghouse 
and a new p ro jec t  has been i n i t i a t e d  with G.E. based on B i l l  McNutt's 
paper on a modeling techniques.  

Another ho t  spot d e t e c t o r  has  j u s t  been proven success fu l  th is  p a s t  
week by Technology Dynamics. It has  been hampered by t h e  l a c k  of a 
s a t i s f a c t o r y  f i b e r .  
and d i e l e c t r i c  tests by Westinghouse. 

2. 

3. 

A new f i b e r  has  s u c c e s s f u l l y  passed compat ib i l i ty  

4. The p ro jec t  on S t a t i c  E l e c t r i f i c a t i o n  i s  w e l l  underway with a g r e a t  
d e a l  of d i s c i p l i n e s  being employed from several companies and 
u n i v e r s i t i e s .  

An advanced transformer p r o j e c t  by Westinghouse t o  study t h e  
f e a s i b i l i t y  of advanced windings and i n s u l a t i o n  systems, t o  reduce 
t h e  l o s s e s  of l a r g e  power t ransformers ,  is progress ing  w e l l .  I n  
t h e  F a l l  of t h i s  year a Request f o r  Proposa ls  w i l l  be s e n t  ou t  on a 
l a r g e  p r o j e c t  f o r  advanced transformers.  

5. 

6 .  Improved converter transformer i n s u l a t i o n  system wi th  G.E. and EHV 
Weidmann i s  progressing towards a f u l l  scale test  i n  1985. 

A new RFP w i l l  a l s o  be i ssued  s h o r t l y  on improved load t a p  changers. 

Again, I s i n c e r e l y  thank a l l  of t h e  people I have worked with on these  
EPRI p r o j e c t s  f o r  t h e i r  h e l p  and hope t o  be a b l e  t o  work wi th  you again in 
a d i f f e r e n t  ro l e .  

AprEl 17, 1985 



APPENDIX "M" 

IEEE/PES Transformer Committee 
Liaison Reports 

April 1985 

EEE Joint Committee on Nuclear Power Stations 

1. The Working for Qualification of Class 1E Transform 
for Nuclear Generating Statio will probably issue Dr 
14 of P638 within the next several 
for ballot. 

I understand that the next committee meeting for the IEEE/NPEC/SC-2 
will be in Chicago on the same dates of our meet 
(April 15-17, 1985). 

I 

2. 

ANSI C68 
L. S. McCormick 

Dissolved. 

Surge Protective Devices Committee 
E. J. Yasuda 

No meeting held since last Transformer Committee meeting, 
report for October 1984 applies. 

Standards Coordinating Commi 
Dr. M. L. Manning 

(Insulating Materials and Systems) E. A. Boulter, Chairman, General 
Electric Co., Lynn, MA 01910 (14 members), Howard Reymers, Secy. 
Underwriters Laboratories, 1285 Walt Whitman Road, Manville, NY 1174 ~ 

This committee met in Hilton Head, SC, November 7-9, 1984 and 
New York, NY, February 4, 1985. Revision of IEEE No. 1 (General 
Principles for Temperature Limits in the Rating of Electrical Equipment 
and for the Evaluation of Electrical Insulation) has been extensive. 
Technical Progress, since the revision, influences the life of 
electrical insulation in material tests and systems for electrical 
equipment. IEC Technical Committee No. 63 - "Insulation Systems," 



12)  

started the development of IEC Publication 595, "Guide for the 
Evaluation and Identification of Insulation Systems of Electrical 
Equipment" published in 1974. This document provides philosophical 
and practical basis for equipment committees to use in devising test 
procedures for insulation systems exposed in service to aging caused 
by thermal, electrical, environmental and mechanical stresses, The 
foreword of IEEE No. 1 denotes these changes. During the revision 
process, attention was focused on a much needed revision of IEC 
Publication 85 "Thermal Evaluation of Electrical Insulation." The 
available 1957 edition of this IEC document was similar to the 1954 
version of IEEE No. 1. Contributions of some USA Members of the 
revision of IEC 85 were also members of SCC No. 4. Experience gained 
by this diversion makes IEEE No. 1 a better document and in harmony 
with IEC publications. 

IEEE No. 1 now has four parts: 

Part I - "General Concepts, Scope and Definitions" 
Of importance, there are 16 references which complete and extend 
concepts of IEEE No. 1. These are: IEEE 96, 97, 98, 99, 101, 
853, P775, P943, P1064. The IEC publications are : 85, 216, 
493, 505, 610, 611, 727, 791 and 792. 

These documents explain: Test Procedures, General Concepts, 
Basic Consideration in Preparation of Standards, Terms and 
Definitions. 

a 

Part I1 - "Limiting Temperatures and Their Measurements for 
Electrical Insulation Systems" 

This part contains purpose, scope and derivation of temperature 
rise. 

Part I11 - "Evaluation of Electrical Insulation Systems" 
Coverage includes purpose and scope, temperature classification 
of insulation systems, acceleration of thermal aging procedures, 
test procedure outline, multi-factor functional evaluation of 
insulation systems and procedures for multi-factor functional 
evaluation on equipment or parts thereof, or on models. 

Part IV - "Evaluation of the Thermal Capability of Insulating 
Materials. 

This part covers purpose and scope, thermal aging, temperature 
designation of insulating materials, determination of temperature 
index by test, statistical criteria, acceleration of thermal 
aging, tests and determination of preferred temperature category 
by experience. 



Standards Coordinating Committee No. 4.1 

Technical Advisory Group for IEC TC-63). E. A. Boulter, 
man; General Electric Co., Lynn, MA 01910 (26 members). Work 

this committee closely interleaves that of SCC 4.0 - Sam 

rking Group 943, R.,J. Flaherty, Chairman (Life Cycle Engineering, 
Inc., 632 Binsted Road, Glen Burnie, MD 20161) submitted draft of 
IEEE P943 - "Aging Mechanisms and Diagnostic Procedures in Evaluating 

cal Insulation Systems." for approval. This was prepared 
IEC TC 63 meeting in London. This nine-page document covers 
aging mechanism and their verification, agnostic techniques 

in the evaluation of insulation systems. 

Work by these two committees is of great importance in establishing 
standards for the evaluation of el 
general principles for temperature mits in the rating of electrical 
equipment. IEEE No. 1, in its revised form of four parts, will be 
of great assistance to design engineers, man 
of electrical equipment. 

0 
ANSI C57.12.12 Subcommittee 

Calvin P. Kapp 

The subcommittee last met on October 18, 1984 in Boston, and will 
meet on April 26 and 27, 1985 in San Diego. Revision of C57.12.20 
Draft 6 has been ballotted, results to be reported. Revision of 
C57.12.21, C57.12.22 and C57.12.25 are to be reviewed at San Diego, 
preparatory to ballotting. 

C57.12.23 and C57.12.26 revisions have been forwarded to ANSI Board 
of Standards for further action. 

C57/37 standard dealing with Cabinet Secur 
Its to be reported in San Diego. 

subcommittee desires guidance on use of the term "oil" and "liquid" 
n standards, both of which appear to be used interchangeably. Which, 
if either, is proper? 

D. A. Yannucci 

DAY/bvs 
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ANSI C89 REPORT 

April 17, 1985 

S. J. Antalis 

1. No ANSI C89 meeting was held since the last report. 

2. ANSI C89.1 - Dry Type Machine Tool and Control Transformers 
This standard is still up for re-affirmation. 
It is awaiting NEMA Ccuncil approval before letter 
ballot t ing . 

3.  ANSI C89-2 - General Purpose Dry Type Transformers 
This standard is having effort applied for removal of high 
voltage ( 1.2kV) references to avoid conflict with 
published ANSI C57 Dry Type Distribution Transformer 
Standards. No ballot has as yet been issued. 

4 .  The ANSI C89 committee has been transferred to an "Accredited 
Standards Committee", pursuant to ANSI's new requirements. 

b 

S. S. Antalis, 
Liaison Representatiye. 


