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1.0 Cilitirman's Remarks and Announcements 

Chairman Savio convened the meeting at 8:OO a.m. with 84 members or 
represcntatives and 22 guests present. Appreciation was e.xpressed 
to Gerald Evans for his super hosting job. 

blr. Evans reported 147,registered members and guests. 

Don Cash invited everyone to the Kovember 6-9, 1983 meeting 
in Detroit. 

Tom Hawkins extended an invitation to Los Angeles for the 
Summer Power !Ieeting . 
George Iliff was recognized for  his efforts in developing a trans- 
formers tutorial. 

Sam Foster moved that, "The Transformers Committee send congratula- 
tions to Fred Vogal on his 90th birthday." Being duly seconded, the 
motion passed unariimously. 
with Dr. Vogal. (Appendix 3A) 

The secretary was directed to correspond 

' 2 . 0  Approval of i'linutes of Philadelphia Meeting held October 27, 1982. 

It was noted that the proposed fall meeting location was deleted. 
(It will be reported in these minutes.) 
minutes were approved as corrected. 

Report of the Administrative Subcommittee - L. J. Savio. 
Appendix W 

The October 27, 1952 

See 3 . 0  

Hotel - Date - 3.1 Future Meetings 

Detroit NOV. 6-9, 1983 Dearborn Regency 
Vancouver Spring 1984F*r. I-Ioliday Inn Harbourside 
Boston Oct. 15-17, 1984 Park Plaza 
St. Louis Spring 1985 
Toronto Fall 1985 
Little Rock Spring 1956 
Pittsburgh Fall 1986 

Review of PES Standards Coordinating Committee - D. A. Yannucci 
Appendix 1B 

4.0 

5.0 Recognition and .;\rv.ards - J. V. Bonucchi 



6.0 Subcommittee Reports 

6.1 Transformer Standards - L. R. Smith Appendix 2A 

6.2 West Coast - Ron Litt le Appendix 2B 

6.3 D r y  Type - B. F. Allen Appendix 2C 

6.4 Bushings - L. B. Wagenaar Appendix 2D 

6.5 Insulation Life - C. J. bIcNillen Appendix 2E 

6.6 Insulating Fluids - H. A. Pearce Appendix 2F 

6.7 Instrument Transfonners - R. C. Thomas Appendix 2G 

6.8 Performance Characteristics - 0. R. Compton Appendix W 

6.9 Dielectric Tests - L. S. FlcCormick Appendix 21 

6.9a Audible Sound and Vibration - R. E. Liebich 

7 . 0  Liaison Reports Appendix 3 

8.0 

9.0 Flembership 

Comments on Standards Approach Procedure - Charles Mitchell Appendix 3 

0 D. A. Yannucci reported he had mailed about 20 letters to  members 
who had missed more than trio meetings inquiring about their  
continued interest .  

Flessrs. Marold Moore and J. X. Thompson \(ere appointed to  the  
committee. 

10.0 New Business - none 

- -  



3.0 Administrative Subcommittee 

The Administrative Subcommittee met at 7:OO PM on Monday, 
April 11, 1983. The following highlights the activities 
of that meeting: 

A. Technical Council (T.C.) Activity 

0 The Technical Operating Department is now known as 
the Technical Council. 

0 At the January 31, 1983 T.C. meeting, it was proposed 
to restructure the T.C. into 3 or 4 departments 
within the Council. The general feeling of the T.C. 
membership was almost totally negative. 

0 It was also proposed that each of the departments 
publish their own technical journal which would 
replace the current PALS publication. This proposal 
was tabled for further study. The status will be 
reported at the next Transformer Committee meeting. 

0 A proposal was made for IEEE/PES T.C. to review CIGRE 
papers. This proposal was voted down. 

0 Two new Subcommittees have been approved: 

1. Load Management Subcommittee under the 
Power Systems Engineering Committee, 

2 .  Fiber Optics Subcommittee under the 
Power Systems Communications Committee. 

0 The T.C. sponsored 218 numbered papers at the Winter 
Power Meeting, which was below the PES Publications 
Department limit. 

B. Reports were submitted by the following members and will 
be attached to the minutes. 

0 PES Technical Publications Committee - D. A. Yannucci 
0 T.C. Activity - L. J. Savio 
0 ANSI Standard-Status - J. C. Dutton 
0 IEEE Standards Projects Status - L. R. Smith 

e 
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C.  

D. 

E. 

A d m i n i s t r a t i v e  Subcommittee (Con t ' d )  

0 L i a i s o n  R e p r e s e n t a t i o n  

The fo l lowing  l i a i s o n  r e p r e s e n t a t i v e  vacancies e x i s t  and 
v o l u n t e e r s  t o  f i l l  t h e s e  are s o l i c i t e d  from t h e  membership. 
Please c o n t a c t  your  cubcommittee chairman. 

. ANSI C 7 6  . ANSI C84 . ANSI C 9 2  

November 6-9,  1983 

A p r i l  1 - 4 ,  1984 

October  14-16, 1984 

E+ - qJ 
April 1985 

/i 
t?- 30) 

Fa1  1 ,,19 8 5 

S p r i n g  1986* 

F a l l  1986* 

+;-el, Leg7 
* N o t  y e t  confirmed.  

Membership 

The subcommittee voted  

Hyat t  Regency Dearborn 
D e t r o i t ,  M I  
Host: Don Cash 

Holiday Inn  Vancouver 
Vancouver, B.C.  
Host: George McCrae 

Park P l a z a  Hotel 
Boston, MA 
Host: R.  Minkwitz 

S t .  Lou i s ,  MO 
Host: Char l e s  M i t c h e l l  

Toronto,  Canads 
Host: R.  V ie t ch  

L i t t l e  Rock, AR 
Host: C. Kappler 

P i t t s b u r g h ,  PA 
Host: Dave Truax 

/ \ / & t t h h S + F b C  b 9+7f--- 

t o  a c c e p t  t h e  fo l lowing  as members 
of  t h e  Trans former Committee : 

. Harold Moore of Westinghouse . J.  A. Thompson of T & R  Elec t r ic  

A l e t t e r  w a s  s e n t  t o  f o u r t e e n  members w i t h  poor  meeting 
a t t e n d a n c e  r e c o r d s .  

d .. 

e 
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4.0 R e v i e w  of PES Standards  Coordina t ing  Committee - D .  A. Yannucci -  

0 A meeting of t h e  Technica l  P u b l i c a t i o n  Committee w a s  h e l d  2/2/83 a t  t h e  Winter 
Power Meeting. Me1 Ollken,  Chairman, s t a t e d  t h e  fo l lowing:  

1. The 1983 PES p u b l i c a t i o n  budget has  a d e f i c i t  of  $101,000. 

2. P u b l i c a t i o n s  ( t r a n s a c t i o n s )  are no t  p r e s e n t l y  be ing  purchased by t h e  PES 
membership. This  causes  t h e  d e f i c i t .  

3.  The g e n e r a l  feedback is t h a t  the t r a n s a c t i o n s  are t o o  expens ive  f o r  t h e  
informat ion  received.  

4. With t h e  quota  system i n  p l a c e ,  PALS is  c u r r e n t l y  p u b l i s h i n g  4500 pages.  

The members a t  t h e  meeting made t h e  fo l lowing  cominents: 

1. The q u a l i t y  of t h e  t r a n s a c t i o n  papers  are dovm as w e 1 1  a s  a t t endance .  
This  coulde  be a f u n c t i o n  of  t h e  q u a l i t y  of t h e  papers .  
t h e  q u a l i t y  of t h e  C I G R E  p a p e r s  i s  a l s o  down s i n c e  only  t h e  a b s t r a c t  i s  
reviewed and not  t h e  f i n a l  paper .  

Concern was expressed t h a t  some c u r r e n t  work being publ i shed  does n o t  
n e c e s s a r i P j  need to  be  a t r a n s a c t i o n  paper  t h a t  goes i n t o  a permanent 
f i l e .  

It was noted t h a t  

2 .  

Suggest ions were a s  fo l lows:  

I. Go back t o  confe rcnce / t r ansa t ion  des igna t ion  f o r  t h e  paper acceptance  
process .  
a conference  record  could be publ i shed .  

Have p r e - p r i n t s  a v a i l a b l e  p r i o r  t o  t h e  ccnfcrcnce ,  bu t  n o t  a t  t h e  conference .  

Consider a one day r e g i s t r a t i o n  f e e .  

Improve t h e  q u a l i t y  of t h e  review process .  

To fullfil1 t h e  requirement  c f  being a b l e  t o  r e f e r e n c e  a paper ,  

2. 

3. 
4 .  

The suggestions w i l l  be cons idered  at t h e  next  nieeting which i s  be ing  h e l d  A p r i l  13. 

The fo l lowing  acceptence  r a t e  h i s t o r y  f o r  PES g e n e r a l  meet ings is a s  fo l lows:  

e 

A b s t r a c t s  6 Papers 

Papers 

1975 W 
S 

1976 W 
S 
W 

1977 S 
W 

1978 S 
W 

1979 S 
W 

1980 s 
W 

1981 S 
W 

,1582 S 

Acceptance Rate - 
.93 
.75 
.73 
.71 
.70 
-74 
.75 
.73 
.73 
.69 
.70 . GO 
-63 
.70 
. 6 4  
.59 

? 

(OVER) 
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Paper s  f o r  Power Group Meet ings - D. A. Yannucci - - 

For t h e  1983 Summer Power Meeting, a t o t a l  of 12  pape r s  were submi t t ed  f o r  
review.  
was r e j e c t e d  b u t  a r e v i s i o n  would be  r e c o n s i d e r e d ,  and one w a s  r e f e r r e d  t o  
a n o t h e r  s o c i e t y .  
Summer Meeting. 

Of t h e s e  12 p a p e r s ,  5 were a c c e p t e d ,  5 were r e j e c t e d  o u t r i g h t ,  one 

It a p p e a r s  t h a t  t h e r e  w i l l  be on ly  one s e s s i o n  f o r  t h e  

I n  g e n e r a l ,  t h e  r ev iews  were r e t u r n e d  i n  t i m e  for t h e  rev iew p r o c e s s  t o  meet 
its d e a d l i n e  d a t e .  C o n g r a t u l a t i o n s  are in o r d e r  t h e  r ev iewers .  



All subcommittees except t h e  Audible Sound and Vibration Subcommittee and t h e  
Bushing Subcommittee reported up-to-date s t a t u s  of t h e i r  projects .  The s t a t u s  
on t h e  pro jec ts  under these t w o  subcommittees w i l l  be furnished as an addendum 
Lo t h i s  report  when determined. 

One new- project  has been approved. 

rn7.93 - ANSI/IEEE Std. C57.93 - Guide for t h e  I n s t a l l a t i o n  of Liquid Immersed 
Power Transformers 

Ny records have the  subcommittee chairmen as l i s t e d  below: 

R. E. Liebich 
J. K. Essley 
1;. S. McCormick 
B. F. Allen 
0. R. Compton 
H, A. Pearce 
C. J. McMillen 
H. c. monas 
Ron L i t t l e  
L. R e  Snith 

Audible Sound and Vibration 
Bushing 
Dielectric Tests 
Dry-Pjpe Transformers 
Performance Charac te r i s t ics  
Insu la t ing  F lu ids  
Insu ls t ion  L i f e  
Instrument Transformers 
west Coast 
St mdards 

The: following is a sunumxy of t h e  a c t i v i t i e s  and s t a t u s  of t h e  various 
subcommittee projects.  

Project  Status  

SJU57.12.00 - Genernl ftequirement f o r  Liquid Immersed Distribx2ion P3wer ana  
ReCJiating Transformers 

Being bal loted i n  t h e  subcommittee. 

1C57.12.01 - General Requirements f o r  Dry-Q-pe Distr ibut ion and Power 
Transformers 

Desirable changes re la ted  t o  so l id  resin-encapsulated coils have 
been i d e n t i f i e d .  The development of spec i f ic  proposals is 
un d e  way e 

~c57.18.10 - Semi-Conductor Rectifier Transformer , 

S;'ork i n  progress. 
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VC5 7.21 

PC57 93 

PC57.95 

57.110 

PC~7.111 

T'24 

American National Standard Requirements, Terminology 
for  Shunt Reactors 

Do progress reported. 

- 

and T e s t  Code 

Guide f o r  Ins t a l l a t ion  of Liquid Immersed Power Transformers 

New project  as of January 5, 1983. 
1983 meeting of t h e  West Coast Subcommittee. 
shipping problems i n  the  guide. 

Loading Guide for  Regulators 

Work s t a r t ed  at  the  March 8, 
Decided t o  include 

Dra f ' t  13 b a l l o t  out t o  subcommittee. 

Guide for Loading Dry-Type Distribution and Power Transformers 

Still under discussion i n  working group. 

Guide f o r  t h e  Detection and Determination of Generated Gases i n  
O i l  Immersed Transformers and t h e i r  Relation t o  the  Serv iceabi l i ty  
of $he Equipent  

Men. project. 

Harmonic Load Current Heating of Transformers 

Revised C57.110/!)1 was bal loted successfully by working group. 
However, three negative ba l lo t s  were received from l i a i son  menbers. 
Fork is continuing. 

Guide fo r  Acceptance and Maintenance of Si l icone Liquid i n  
Qui  ? m a t  

Will be discussed i n  A t l a n t a  i n  April. 

Second d r a f t  w i l l  he revised. 

Hcvision of M ? ~ I  C76.i 

Eo change since March 1982. 

Fc! report. 

Thermal Evaluation of Ventilated 
' h a s  formers 

Xas been submitted t o  ANSI  BSR. 

Dry-Type Power and Distribution 
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~46x 

- I.= Guide f o r  Acceptance and Maintenance of Transformer Askarel 
i n  E q u i p n t  

Need information on the  s t a t u s  of t h i s  project.  

- Transformer Impulse T e s t s  (C57.98) 

Being bal loted i n  ANSI C57. 

- Revision of C57.12.90 Loss \ Tolerances 

Two negatives on ba l lo t  D3 being resolved. 
9.2.4.2 - Corrections t o  Load Loss Measurements. 

Bal lot  is  on sec t ion  

C57.12.90; 8.3.2.1 
Ballot re turns  from working group due on Apr i l  1, 1983. 

Voltmeter Connection f o r  No-Load Measureloent . 

C57.12.90; 8.1 ti 8.2.2 
Ballot  re turns  from Performince Character is t ics  Subcommittee due by 
P4arch 7, 1983. 

C57.12,gO; 8.2.1 Awaiting addi t iona l  data. 

No-Load Loss Temperature Correction 

- Revim of IEZE Std. 345-1972 Test Procedures f o r  T h e m 1  Evaluetion 
of O i l  Immersed Distribution Transformers ( C57.100-L374) 

Submitted t o  Standards Board. Awaiting further- coordination with 
undervr it ers 

-Revision of C57.12.00 Loss Tolerance and Measurements 

Ballot re turns  from Performance Character is t ics  Subcommittee due by 
!:arch 7,  1983. 

- Seislric Guide f o r  Power Transformers and  Heactors 

k l l o t i n g  coq le t e5 .  
t.o IEX Standards 3oard. 

Yordng  group chairmn pre la r fng  transxi:tzl 

- Recommended Practice for  P a r t i a l  Discharge (Corona) Tests  f o r  
Trans for mer s 

S t i l l  being discussed i n  working group. 

- Revision of ANSI Requirements f o r  Ins t rument  Transformers 
C57.13-1978. 

D 2 - a f t  t o  be f inal ized i n  A t l a n t a  i n  April.  
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rG37 - Proposed Guide f o r  t he  Reclamation of Insulat ing O i l  and t h e  
Criteria f o r  Its U s e  

Approved by Standards Board. No report  of fu r the r  progress. 

P638 - Standard f o r  Tsrpe T e s t s  on C l a s s  lE Transformers f o r  Nuclear Power 
Generating S ta t ions  

1'731 - 

P74 5 - 

Y784 - 

Reviewing working group ba l lo t  D11 .  
There were 29 approvals, 1 4  approved with comments, 7 negatives, 
and 3 not returned. 

Switchgear and Transformers Working Group on Instrument Trans- 
formers for High-Voltage Circuit Breakers 

Zo report. 

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

Ballot  also s e n t  t o  NPEC SC2. 

30 activity reported. 

Revision of Current Limiting Reactor Standards, ANSI C57.16 

Necd i n fo rmt ion  on t h i s  working group. Under w h a t  subcommittee? 

Die lec t r ic  T e s t  Requirements f o r  Power Transformers f o r  Operating 
at System Voltage from 69 through 230 kV (C57.XX) 0 
R c p r t  approved by Standards s a r d  i n  March 1982 but s t i l i  not 
published. 

Guide fo r  Co:$xtfng a Transient Analysis f o r  Dry-Pjpe Transforners 
(c57. xx ) 

Still under discussion in the  working grou?. 

Guide for Loading Transformers Above LOO WA 

Approved i n  the Transformers Committee and submitted t o  the 
Standards Board. 
Standards editor.  

Approved by t he  Board. Now i n  the  hznds of t h e  

IEEE Guide for  Loading Power Apparatus Bushings 

No report  of progress beyond Standards Board off ice .  

Transformer mrough F a u l t  Current Duration Guide 

Ap9roved committee ba l lo t  i s  
Board. 

being submitted t o  t h e  IEEE Standards 

e 
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p799 

13800 

F632 

194 2 

re52 

- Transformers  Connected t o  Genera to r s  

BaJ.lot is be ing  reviewed f o r  s u b m i t t a l  after the  A t l a n t a  meeting. 

- Transformer F a i l u r e  Repor t ing  and R e l i a b i l i t y  A n a l y s i s  

Subcommittee is  being b a l l o t e d  (D4). 

- Guide for Handling and Dispos ing  of Askarels 

Vork c o n t i n u i n g  on second draft. 

- Bushing App l i ca t ion  Guide 

No progress repor ted .  

- Recommendations for Revis ions t o  ANSI C57.15 Requirements ,  
Terminology, and T e s t  Code for Step-Voltage and  Induct ion-Vol tage  
Regulators 

Draft lid w i l l  be d iscussed  i n  A t l a n t a .  

- Detection and Measurement of P a r t i a l  Discharge (Corona) i n  I n s t r u -  
ment Transformers 

i4o change r epor t ed  s i n c e  March 1982. 

- Guide f o r  Performing Overload Heat Runs 

Row p r e p a r i n g  Draft #6 f o r  working group b a l l o t .  

- Loss Eva lua t ion  Guide 

Draft dr7 was presented  t o  West Coast Subcommittee d u r i n g  t h e  
March 8 ,  1 ~ 3 3  nee t tng .  SuSstantial work r e r a i n s  t o  reso lve  
d i f f e r e n c e s  in proposed d e f i n i t i o n s  and p r a c t i c e s .  

- Bushings t o  Operate i n  Gas- Insu la ted  Substation 

KO progress repor ted  s i n c e  March 1982. 

'here are 8 few p r o j e c t s  which a r e  sort of i n  limbo. 

P670 - Ins t rumen t  Transformers for High-Voltage Circuit Breakers 

U s %  r e p o r t e d  action was mailing of ballot P670/D4 dated  
September 16, 1980. 



F(32 - Current Limiting Reactors 

Last report was in  March 1980 when D. A. h c k e t t  resigned and a new 
chairmn was being sought. 

P832 - P a r t i a l  Discharge i n  Instrument Transformers 

The committee was t o  investigate t o  see i f  t h i s  work should be 
incorporated into C57.13. 

If readers of t h i s  report note any projects l is ted that are no longer act ive o r  
valid and should be removed, o r  i f  any act ive ones are not l i s t ed ,  please let  me 
know so that I can add or delete as necessary. Please furnish P number, t i t l e ,  
and relat ion t o  IEEE or ANSI Standard. 



IEEE WEST COAST TRANSFORMERS SUBCOMMITTEE 
ACTIVITIES REPORT - 4/13/83 

The West Coast Subcommittee p r e s e n t l y  has  t h r e e  au tho r i zed  p r o j e c f s :  

1. P513 - Seismic Guide f o r  Power Transformers -- 
and Reactors  

2. P842 - Loss Evaluat ion Guide f o r  Power Transformers 

3. C57.93-Guide f o r  I n s t a l l a t i o n  of Liquid Immersed 
Power Transformers 

and Reactors  

The Seismic Guide Working Group has  completed t h e  document, and b a l l o t i n g  o f  
committee members and r e s o l u t i o n  of a l l  nega t ive  v o t e s  has  been concluded. 
Working Group Chairman, Jess Herrera, is p r e s e n t l y  prepar ing  "IEEE Standards 
Board Form f o r  Submi t ta l  o f  Proposed Standards".  Th i s  should b e  forthcoming 
t h i s  month. 

Dra f t  7 of  t h e  proposed eva lua t ion  guide w a s  s e n t  t o  a l l  t hose  who reques ted  
l i a i s o n ,  and w a s  a l s o  d iscussed  i n  d e t a i l  du r ing  t h e  March meeting of t h e  
subcommittee. S u b s t a n t i a l  work remains t o  r e s o l v e  d i f f e r e n c e s  i n  proposed 
d e f i n i t i o n s  and p r a c t i c e s .  
whether t h i s  document might b e  a recommended p r a c t i c e  r a t h e r  than  a guide.  
It w a s  decided t h a t  i t  would b e  more a p p r o p r i a t e  as  a guide.  Dra f t  8 w i l l  
be  reviewed a t  a working group meeting du r ing  t h e  summer PES meeting. 

Some gene ra l  d i scuss ion  w a s  he ld  regard ing  

0 
The conso l ida t ion  of I n s t a l l a t i o n  Guides C57.12.11 and C57.12.12 w a s  au tho r i zed  
by t h e  IEEE Standards Board on January 5,  1983 a s  a r e v i s i o n  of  C57.93. The - 
new workins group under D e l  Johnson got  o f f  t o  a good s tar t  a t  t h e  March meeting 
of  o u r  subcommittee. 
p r a c t i c e s  by Char l i e  Honey, it w a s  decided t o  inc lude  a l l  sh ipping  p r a c t i c e s  
i n  t h i s  r ev i sed  guide.  

Based on a sugges t ion  t o  review ra i lway sh ipping  

The subcommittee has  been d i scuss ing  a p o s s i b l e  f i r e  p r o t e c t i o n  guide f o r  
some t i m e  now. However, due t o  changes i n  personnel  and problems wi th  scope 
d e f i n i t i o n ,  n o t h i n g , h a s  m a t e r i a l i z e d  enough t o  apply  f o r  a u t h o r i z a t i o n .  We 
may drop t h e  p r o j e c t  and a s k  f o r  l i a i s o n  wi th  o t h e r  subcommittees working on 
f i r e  problems (such as  Subs ta t ion  Subcommittee). 

< '  

Ron L i t t l e  
Chairman, IEEE West w 

Coast Transformers Subcommittee 



DRY-TYPE TRANSFORMER SUBCck.p1II'ITEE REPORT 
TO THE TRANSFORMERS CCMMITTEE 

The Dry-Type Transformer Subcommittee met at 1:15 p.m. on April 12, 1983, 
with 12 members and 9 guests present. 
W.G. activity: 

W.G. on Standards for Dry-Type Transformers Incorporating Solid Resin En- 
capsulated Coils chaired by Mr. Ed I-fuber met on Monday with 18 members and 
11 guests present. 
for C57.12.01 and C57.12.91 has been divided among four task groups. Task 
Group I1 reported that a nmber of conflicting opinions have been offered~ 
and must be resolved. Task Group rV is reviewing the material assigned to 
them. They are discussing what BIL values should be considered standard. 
The W.G,, as a whole, also discussed partial discharge testing, temperature 
rise testing, and the relation between allowable hottest-spot temperatures 
and the glass transition points of typical resin systems. 

Dielectric Problems W.G. chaired by Mr. Jerry Corkran met on Monday with 9 
members and 15 guests. 
age Analysis of a D r y  Type Transformer Coil", was balloted in the Subcommit- 
tee prior to the meeting. Editorial changes were made to respond to coments 
on two ballots. Additional ballots must be returned to have a valid ballot. 
Assuming this is achieved shortly, Draft 5 containing the editorial changes 
will be circulated in the Subcommittee and Draft 5 balloted in the Transform- 
ers Committee in parallel. 

W.G. to Revise Loading Guide C57.96 chaired by Mr. Bill Mutschler met on Mon- 
day with 13 members and 10 guests present. 
scope to include 185°C insulation systems and non-ventilated units. 
also decided to include information on cast coil type transformers as it be- 
comes available. Revisions of the text material in three of the sections 
was completed. Other sections are to be reworked prior to the next meeting. 

Dry Type Transformer Fault Duration W.G. chaired by Mr. Roy Uptegraff, Jr. 
met Tuesday morning for an initial discussion of this subject with 18 people 
present. 
for Dry Type Transformers. 
formal establishment of the W.G. and submission of a Project Authorization 
Request. 

The Thermal Evaluation W.G. and IEEE 259 Specialty Transformers W.G. did not 
meet. 

Mr. John Nay reported on the present status of product standard C57.12.57 
covering dry type network transformers that is being prepared in NEMA for 
submission to ANSI C57. 

Mr. Wiencek asked to be relieved as Subcommittee Secretary; Mr. Ed Edwards 
has agreed to serve as Subcommittee Secretary. I would like to express my 
appreciation to Mr. Wiencek for his contributions as Secretary since this 
Subcommittee was organized. 

The following is a summary of the 

The effort to develop suitable revisions to be proposed 

. 

b4 of P745, "Guide for Conducting a Transient Volt- 

The W.G. decided to modify the 
It was 

There is a definite interest in developing a Fault Duration Guide 
A decision has been made to proceed with the 



Bushing Subcommittee - L. B. Wagenaar 
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The bushing  subcommittee m e t  a t  8 : O O  A.M. on Tuesday w i t h  
7 members and 3 g u e s t s  p r e s e n t .  One new m e m b e r ,  M r .  P a u l  Falkow- 
s k i  of Square D Company, b r i n g s  t h e  t o t a l  membership t o  18. 

The  minutes  of t h e  P h i l a d e l p h i a  m e e t i n g  w e r e  approved as 

The Working Group on Bush ings  t o  Operate i n  G a s  I n s u l a t e d  
S u b s t a t i o n s  m e t  a t  3:OO P.M. Monday and cha i rman,  Rick  Stockum, 
made t h e  f o l l o w i n g  report: The group is working on t h e  first draf t  
of a document t o  cover  bushings  which i n t e r f ace  between t r a n s f o r m e r s  
and gas i n s u l a t e d  bus.  The p r e s e n t  thought  is t h a t  i t  w i l l  sup- 
plement C76.1 rather t h a n  becoming a s e l f - s t a n d i n g  s t a n d a r d .  
P r o g r e s s  t o  date i n c l u d e s  format ion  of an  o u t l i n e  and  work has  
begun on d e f i n i t i o n s ,  p r e s s u r e  t e s t i n g  and thermal  c o n s i d e r a t i o n s .  
An impor tan t  p a r t  of t he  l a s t  t w o  i t e m s  is g e t t i n g  some p r a c t i c a l  
i n f o r m a t i o n  f r o m  knowledgeable people  i n  t h e  GIS f i e l d ,  and if 
anyone knows of such  s o u r c e s ,  please contact Rick Stockum o r  m e .  

w r i t t e n .  

The subcommittee reviewed t h e  r e s u l t s  of t h e  t h i r d  subcom- 
m i t t e e  ba l lo t  of t h e  r e v i s i o n  of C76.1-1978. R e s u l t s  of 18 b a l l o t s  
s e n t  o u t  were: 14 r e t u r n e d  w i t h  4 a p p r o v a l s ,  9 a p p r o v a l s  w i t h  

comments were reviewed and r e s o l v e d  and a s s i g n m e n t s  were made f o r  
i n c o r p o r a t i n g  changes i n t o  t h e  nex t  d ra f t .  

0 comments a n d 1  d i sapprova l .  A large rmber of good, c o n s t r u c t i v e  

The fo l lowing  r e s u l t s  of subcommittee b a l l o t  of P 8 0 0 . l / d l  - 
Appl i ca t ion  of Bushings i n  Conserva t ive  Type  Transformers  - w e r e  
also reported: of 18 t o t a l  b a l l o t s ,  15 w e r e  r e t u r n e d  w i t h  10 
a p p r o v a l s ,  4 a p p r o v a l s  w i t h  comments and  1 a b s t a i n i n g  vo te .  
Comments w i l l  be r e s o l v e d  a t  t h e  nex t  meet ing.  

The f o l l o w i n g  b a l l o t s  w e r e  r e p o r t e d  t o  have passed i n  A N S I  
C76 : 

1. Revis ion  of C76.2 (IEEE 24) - Standard  Performance 
Characteristics and Dimens ions  fo r  Outdoor Apparatus  
Bushings.  

2.  New IEEE S t d .  757 - Guide f o r  Loading of Power Apparatus  
Bush i n  gs  

3. F u t u r e  C76 Guide f o r  Appl ica t ion  of Power Appara tus  
Bushings i n c l u d i n g  scope, purpose and c a n t i l e v e r  
l o a d i n g  sections.  
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One negative vote was received on each of the first two items, 
but these have been resolved by the Chairman of C76. However, 
P757 w a s  not included in the Bushing Application Guide, as was 
the intent of the subcommittee, as well as of this committee. This 
was discussed in the subcommittee andd decided that the Chairman 
should attempt to get it into the Bushing Application Guide. 



REPORT OF THE INSULATION LIFE SUBCOFlHITTEE TO THE TRANSFORMER COMMITTEE 
APRIL 12,  1983 

ATLANTA, GEORGIA 
NEST1 N PEACHTREE PLAZA HOTEL 

* 
C. J .  McMILLEN - CHAIRMAN 

The Insulation Life Subcommittee met yesterday w i t h  an attendance of 23 
members and 19 guests for a total  of 42. 

All 3 Working Groups reported t o  the Subcommittee. 
of the Working Group on Guides for Loading, reported they met on Monday 
w i t h  an attendance of 23 members and 19 guests. Mr. Daniel Perco, of 
Westinghouse Canada, was welcomed as a new member. 
ported for  David Douglas on the status of the Guide for Power Transformers 
rated above 100 mVA. 
committees, Power Generation, Power Systems Relaying, Substations and 
Power Systems Engineering. The IEEE Standards Board has approved the 
Guide for  Trial Use. I t  i s  now i n  process f o r  publication. Charles, 
a f t e r  going t h r o u g h  the rather involved procedure of coordination w i t h  
other Committees and paper work involved i n  achieving approval by the 
Standards Board, has documented the requirements along w i t h  good advice 
for navigating the shoals that  threaten successful approval of new o r  
revised standards, procedures, or guides. We will attach a copy of the 
document to the Insulation Life Subcommittee minutes and have provided 
copies to the Committee's officers.  \le thank Charles for the e f for t  he 
has expended in this effor t .  I feel i t  will be a b i g  help to llorking 
Groups and Task Force Chairmen i n  future standards approvals. 

Ron Olsson, chairman 

Charles Hitchell re- 

The guide has been successfully reviewed by 4 other 

0 

Bill Wrenn reported on the successful balloting of the blorking Group and 
Subcommittee on the proposed revision of the Loading Guide for Oil Immersed 
Regulators. There was only one 'No' ballot  of an 89% return rate  and 93% 
approval of returned ballots. The 'No' ballot has been successfully re- 
solved just before the \lorking Group meeting. After incorporating the 
suggested editorial revisions, Bill will be balloting the Transformer 
C o m m i  t t e e  along w i t h  the Horki ng Group and Subcommi t tee  members before 
Summer. Hopefully, we will have Cornnittee approval before we meet again 'e 
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nex t  F a l l .  \le congra tu la te  B i l l  f o r  the  ded ica t i on  he has shown i n  
gu id ing  t h i s  r e v i s i o n  so r a p i d l y  through the  Glorking Group and Subcommittee. 

There was no r e p o r t  from the  Chairman o f  the  Task Force f o r  r e v i s i n g  the 
Loading Guide f o r  Current  L i m i t i n g  Reactors. 

There was extens ive d iscuss ion  o f  a r e p o r t  prepared by Orrean Chew o f  tlc- 

Graw Edison on a comparison o f  load ing  guide equations w i t h  the r e s u l t s  
o f  loads above nameplate r a t i n g s  on some power t ransformers.  He compared 
r e s u l t s  obtained us ing the  convent ional  equat ions used i n  prepar ing the  
load ing  guides w i t h  mod i f ied  equat ions i nco rpo ra t i ng  changes i n  I R and 

stray-eddy l oss  wi th temperature. 
equations gave a more accurate est imate than the  res is tance changes and 
v i s c o s i t y  exponents he used. 
w i t h  the  equations proposed f o r  a r e v i s i o n  o f  I E C  Loading Guide. 
Working Group w i l l  compare t h e  I E C  equations w i t h  Orrean Chew's r e s u l t s  
and the  over load runs repor ted i n  the  recent  E P R I  F ina l  Reports on Power 
Transformers. 
losses a r e  propor t ioned a t  80% f o r  12R losses  and 20% f o r  s t r a y  and eddy 

1 osses. 

2 

He concluded t h a t  the convent ional  

Jacques Aubin provided the \ lo rk ing  Group 
The 

One change IEC i s  proposing i s  an assumption t h a t  load 

A1 Wurdack, Chairman o f  the  I lork ing Group on Thermal Evaluat ion,  repor ted  
t h a t  they  met t h a t  morning w i t h  a t o t a l  attendance o f  18, composed o f  8 
members and 10 guests. The chairman repor ted  on progress o f  P345 through 
the Standards Board. 
coord ina t ion .  This  requ i res  acceptance by the I E E E  E l e c t r i c a l  Insu la -  
t i o n  Society  and Standards Coord inat ing Committee No. 4. 
and John Flay o f  Rev-Con had f u r t h e r  quest ions on whether John Bergeron's 
note had been negat ive and whether h i s  concerns were resolved. 

Douglas could n o t  be present, bu t  he had sent members copies o f  the con- 
c lus ions  taken from E P R I  f i n a l  repo r t s  EL2443 and 2622. 
received a copy o f  my l e t t e r  and the \ lork ing Group Chairman t o  Bruce 
Berns te in  o f  EPRI  tank ing him f o r  EPRI's sponsoring these p ro jec ts .  
aim o f  t he  Working Group now i s  t o  determine i f, based on these pro jec ts ,  

P345 was approved sub jec t  t o  p roo f  o f  completed 

M i l l i a m  Rice 

Dave 

Members a l so  

The 
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we are i n  a posit ion t o  i n i t i a t e  a t e s t  procedure on thermal evaluation 
of power transformer insulation systems similar t o  345 for distribution 
transformers. 

We also discussed the results of a paper by Gerry Kaufman and myself on 
a part of the work on EPRI's project on Surge Characteristics and Protec- 
t i o n  of Distribution Trasformers. This paper dealt w i t h  the decline o f  
impulse withstand of distribution transformers under severe transient 
loading.  This discussion was intended f o r  the members t o  consider whether 
a similar tes t  should be incorporated in I E E E  345 i n  a future revision 
t o  demonstrate lightning withstand during the maximum loading recommended 
i n  ANSI C57.91, the Distribution Transformer Loading Guide. 

After the meeting, Gerry Kaufmann of GE Pittsfield and Bob Lee of Pennsyl- 
vania  Power and L i g h t  requested membership on the Uorking Group. Ne wel- 
come t h e m  as members. 

0 
Bob Veitch, Chairman of the Thermal Tests IJorking Group reported he had 
11 members and 15 guests a t t e n d i n g  his meeting !Ionday. 
Electric has jo ined  the group as a member. 

Bob Grubb reported t h a t  Part A of the proposed Recommended Procedure for 
Performing Temperature Rise Tests a t  Loads Beyond Nameplate R a t i n g  has 
been modified i n  line with suggestions provided a t  the previous meeting 
i n  Philadelphia. The major change was t o  load on the basis of current 
instead of watts, as a basis of loading  t o  o b t a i n  thermal time constants. 

- 
Jim Moon of Kuhlman 

@C;' 

+,+b( " 

,,+ I_ 

* -  

A t  the l a s t  meeting of the Norking Group there was disagreement over the 
method of loading  for  Part B, which  i s  intended as a procedure for demon- 
strating capabi l i ty  of a power transformer t o  be successfully loaded over 
an agreed 24-hour cycle load peaking above nameplate rating. 
ment was whether the loading should be on the basis o f  t o t a l  watts or 
current. Both metods are subject t o  inaccuracies. B u t  t o t a l  loss requires 
estimation of I R ,  stray and core loss a t  the end of the peak load if  a 

Disagree- 

2 9 
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rectangular load pattern i s  used. 
account the effect of core loss. 
gate if  a satisfactory compromise can be achieved by u t i l i z i n g  a modified 
current aproach w i t h  an added delta current t o  compensate for core loss. 
After the Working Groups reported there was no new business introduced a t  
the Subcommittee meeting. 

Loading by current does n o t  take i n t o  
The Ilorking Group has agreed t o  investi- 

c.U. Mctli1 len 
Apri l  12 ,  1983 

c mc1/4 
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The I n s u l a t i n g  F lu ids  Subcommittee m e t  on Monday and Tuesday, 
A p r i l  11 and 12, 1983 wi th  seventeen members and t h i r t e e n  gues t s  p re sen t .  

1. The minutes of  t h e  October 1982 meeting w e r e  approved. 

2. Membership changes: 

a 
F 

New Member: S teve  Northrup, RTE, rep laced  Mac Thompson of  RTE 

3 .  The Chairman r e p o r t e d - t h a t  IEEE Headquarters had s t a t e d  t h a t  t h e  Guide 
For Reclamation of  I n s u l a t i n g  O i l  and t h e  Criteria For It 's U s e  w i l l  be 
p r in t ed  i n  September 1983. 

4. P r o j e c t  P799, P a ' s  

Considerable t ime w a s  spent  on reviewing t h e  d e t a i l s  of  t h e  Guide For 
Handling and Disposal  of  Transformer Grade I n s u l a t i n g  Liquids Containing 
PCB's. General agreement w a s  reached among those  present .  George Bu l l  
w i l l  rewrite t h e  s e c t i o n  on Disposal and Transpor ta t ion  a f t e r  which t h e  
Chairman w i l l  p repare  Draf t  3 and submit f o r  Subcommittee b a l l o t .  

5 .  P r o j e c t  C57.111, S i l i c o n e  

Draf t  2 of t h e  Guide f o r  Acceptance and Maintenance of S i l i c o n e  Liquid 
i n  Equipment w a s  reviewed a t  t h e  meeting. 
and t h e  Task Force w i l l  prepare  a r ev i sed  d r a f t .  This w i l l  be sent t o  
t h e  Subcommittee Chairman and i t  w i l l  be sent o u t  f o r  Subcommittee b a l l o t .  

Several changes were d iscussed  

L" I 

6 .  P r o j e c t  P954, High Temperature Hydrocarbon 
0 

- 
A new Task Force w a s  set-up t o  handle the  Guide f o r  Acceptance and 
Maintenance of  High Temperature Hydrocarbon Liquid i n  Equipment. 
Members of t h i s  Task Force are: 

Steve Northrup, Chairman 
Frank Heinr ichs  
George McCrae 
Pe te r  Hoeff le r  

They w i l l  p repare  a pre l iminary  d r a f t  f o r  t h e  next meeting. 

7. P r o j e c t  C57.104, G a s  Guide I '  

A d i scuss ion  of  t h e  Gas Guide brought o u t  t h e  fol lowing po in t s  f o r  
cons ide ra t ion  : 

a) The Guide is very  use fu l ,  bu t  some of  t h e  recommended va lues  and 
limits need t o  be  reconsidered.  

It may no t  be  necessary t o  c a r r y  t h e  d e t a i l e d  procedure since t h e r e  
is now an ASTM procedure. However, i t  may be  d e s i r a b l e  t o  have t h i s  
information he re  as w e l l .  

b) 

.\. 
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7.  P r o j e c t  C57.104 ,  G a s  Guide (continued) 

c )  

d )  The use  of  t h e  r a t i o s  might be re-evaluated. 

It w a s  decided that i t  would be  d e s i r a b l e  t o  know w h a t  people are 
a c t u a l l y  doing, and t h e r e f o r e  a survey would be very  he lp fu l .  
Task Force w a s  set-up t o  prepare  a ques t ionnai re  f o r  use  i n  conducting 
t h e  survey. 

Recommended va lues  might be included f o r  in-plant  temp run tests. 

A 

The fol lawing are t h e  Task,Foree members: 

Earl Morrison, Chairman 
Frank Se in r i chs  
Maurice Frydman 
Ted Haupert 
Al Baker 

Since t h e  meeting Dan Crof t s  has volunteered t o  s o l i c i t  t h e  he lp  of 
E E I  in conducting t h e  survey. 

Adjournment 

Next meeting, November 6-9, 1983, Hyat t  Regency, Dearborn, Michigan. 

I j a f  

H. A. Pearce,  Chairman 
Insu la t ing  F lu ids  Subcommittee 

. 
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4/11/83 Meeting 

Members P resen t  Guests P resen t  

- 

M E T E R  B U S I N E S S  

D E P A R T M E N T  

R. 
R. 
S. 
W. 
P. 
E. 
C. 
L. 
J. 
H. 
R. 

C. Thomas 
B. S t e t s o n  
C. McCollum 
E. Morehart 
Falkowski 
Basso 
C. Crichton 
R. Smith 
E. Lyles 
R. Lucas 
A. Magil l  

J. N. Davis 
M. Dan ie l s  
J. &ta l  
B. P a t e 1  
R. L i t t l e  

Chairman Thomas opened t h e  meeting a t  1:lSPM. 

The f i r s t  items d i scussed  were p e r t i n e n t  t o  M r .  Basso's Task Force on 
Thermal C a p a b i l i t y  of Current  Transformers, p a r t i c u l a r l y  t h e  
q u e s t i o n n a i r e  which is proposed. The q u e s t i o n n a i r e  w i l l  r eques t  i n p u t s  
from u s e r s ,  t o  c l a r i f y  t h e  o b j e c t i v e s  of t h e  Task Force. The fo l lowing  
agreements were reached: 

1. M r .  Basso has  a l i s t i n g  of i n v e s t o r  - owned u t i l i t i e s ,  and a 
list of non-investor-owned u t i l i t i e s  is d e s i r e d ,  so t h a t  t h e  
q u e s t i o n n a i r e  may have broad c i r c u l a t i o n .  

2. Changes in t h e  q u e s t i o n n a i r e ,  as l i s t e d :  
1) t h r u  6) i n  minutes of 10/26/82 meeting, were reviewed and a g a i n  found 
d e s i r a b l e .  The ques t ion  i n  regard t o  manufacturers  providing s p e c i f i c  
i n fo rma t ion  on l o s s  of l i f e  w i l l  be d e l e t e d ,  but  t h e  q u e s t i o n  as t o  
g e n e r a l  formulas r e l a t i v e  t o  l o s s  of l i f e  w i l l  be r e t a i n e d .  

3. Questions as t o  loss of accuracy w i l l  be c l a r i f i e d  t o  s i g n i f y  
"during t h e  overload'* (as one c o n d i t i o n )  and "subsequent t o  t h e  overload'* 
(as a second c o n d i t i o n ) ,  and a l s o  c l a r i f i e d  t h a t  no l o s s  of l i f e  is 
a s s o c i a t e d  with the  accuracy quest ions.  Suggested l i m i t s  of  a l lowab le  
change i n  accuracy w i l l  be requested.  

M r .  Basso w i l l  r e v i s e  t h e  q u e s t i o n n a i r e  and c i r c u l a t e  t o  t h e  Task Force 
f o r  comments p r i o r  t o  disseminat ion.  Other members of t h e  Task Force are 
Messrs. Morehart, Falkowski, Smith, and S t e t s o n  
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The minutes of t h e  l as t  (10/26/82) Sub-committee meeting were approved as 
d i s t r i b u t e d ,  w i th  t h e  excep t ion  of c o r r e c t i n g  s p e l l i n g  of "tangent" on 
page 3. 

There w a s  no r e p o r t  on l i a i s o n  wi th  C93. The Sec re t a ry  o f f e r e d  t o  
summarize s t a t u s  of C93 work as a n  attachment t o  t h e s e  minutes. See 
A t  t achment A. 

There has appa ren t ly  been no f u r t h e r  a c t i v i t y  of t h e  Working Group on 
Coordinat ion of C57.13 and Switchgear Requirements f o r  Current 
Transformers used with A.C. Mgh  Voltage C i r c u i t  Breakers. 

M r .  Thomas r epor t ed  on s t a t u s  of C57.13.2 Conformance T e s t  Procedures f o r  
Instrument Transformers s t a t i n g  t h a t  t h e  material can  be published as 
C57.13.2 without  approval  of t h e  IEEE Standards Board, i f  t h e r e  i s  no 
IEEE number. The document i s  now wi th  t h e  NEMA S e c r e t a r y  f o r  C57 ( M r .  
Hansen) and r e p o r t e d l y  w i l l  go t o  t h e  C57 Standards Board without f u r t h e r  
b a l l o t t i n g .  The document should be t h e  12/18/1980 d r a f t ,  as marked up by 
M r .  S t e t s o n  t o  show 10/20/81 d e c i s i o n s  of t h e  Sub-committee and forwarded 
t o  Messers. E. J. Huber and R. C. Thomas on 3/23/83. 

0 The remainder of t h e  meeting w a s  devoted t o  review of proposed r e v i s i o n s  
o f  (57.13, s t a r t i n g  wi th  t h e  4.5 (1978 i s s u e ) .  The fol lowing d e c i s i o n s  
were made, i n  a d d i t i o n  t o  those  changes inco rpora t ed  i n  t h e  "4/7/83" 
r e v i s i o n  of 4.5 t h r u  6.11. 

1. Fig 2, s t a y  wi th  34kV a p p l i e d  vo l t age  test f o r  95kV and llOkV 
BIL CT's and VT's 

2. Fig. 2, change minimum t i m e  t o  f l a s h o v e r  t o  1.5 f o r  chopped 
wave tests f o r  30 and 45 kV BIL. 

3. The S e c r e t a r y  w i l l  comment f u r t h e r  on minimum creepage d i s t a n c e  
vs. o t h e r  s t anda rds .  

4. Table 3, show on ly  t h e  h i g h e r  l e v e l  (900, 1300, 1550) of Wet 
Switching Surge Tests. Add (mm) t o  minimum creepage d i s t a n c e .  

5 .  It w a s  noted t h a t  NEMA w a s  t o  f u r n i s h  a suggested app l i ed  
vo l t age  test l e v e l  between p r imar i e s  of three-wire type c u r r e n t  
t ransformers .  

6. Table 4, r e s t o r e  with t h e  l i n e  f o r  "80°C Rise Type", without  
t h e  word "Dry".  Add t h e  65% Rise l i n e  as proposed. 

.- 7. 4.7.2, c o r r e c t  s p e l l i n g  of "rout ine".  
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8. 4.7.3, next  t o  l as t  sentence,  change t o  read:  "Transformers 
sub jec t ed  t o  type  tests s h a l l  withstand t h e  a p p l i c a b l e  r o u t i n e  tests 
be fo re  and after type tests." 

9. After c o n s i d e r a b l e  d i scuss ion ,  "Radio In f luence  Voltage T e s t '  
w a s  l e f t  i n  t h e  l i s t  of t ype  tests. It w a s  noted t h a t  t h e r e  i s  material 
on R I V  t e s t i n g  f o r  review by t h e  Sub-Committee, and a l s o  t h a t  a way 
should be found t o  permit e s t a b l i s h i n g  a c c e p t a b l e  communication 
i n t e r f e r e n c e  test l e v e l s  w i th  methods o t h e r  t han  conven t iona l  R I V  
equipment. 

10. There w a s  cons ide rab le  d i s c u s s i o n  i n  regard t o  p a r t i a l  d i s c h a r g e  
t e s t i n g ,  now becoming a r o u t i n e  test i n  CSA s t anda rds .  The Sub-committee 
has  been working on a d r a f t  f o r  t e s t i n g  procedures;  t h i s  d r a f t  c o n t a i n s  
no test  l i m i t s .  

M r .  Cord Crichton, Los Angeles Department of Water and Power, became a 
member of t h e  Sub-committee. 

The meeting c losed  a t  4:45 P.M. 
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4/12/83 Meeting 

Members P resen t  

R. C. Thomas 
R. B. S t e t s o n  

W. E. Morehart 
P. FalkowsW 
E. Basso 
C. Crichton 
L. R. Smith 
J. E. Lyles  
H. R. Lucas 

S o  C. M c C O l l U  

R e  A. Magil l  

Guests Present  

J. Ne Davis 
M. Daniels  
J. Gota l  
F. J. B r u t t  
C. H. G r i f f i n  

Chairman Thomas opened t h e  meeting a t  8:15 AM. 

M r .  Smith s t a t e d  t h a t  he w i l l  provide a list of some non-investor-owned 
u t i l i t i e s  t o  M r .  Basso ( r e f e r e n c e  d i s c u s s i o n  of 4/12/83) 

The Sub-Committee continued review of t h e  "4/7/83" material, with t h e  
fol lowing a c t i o n :  

0 4.7.3.1 c l a r i f y  (e)  t o  cover  v e r i f i c a t i o n  of thermal burden r a t i n g .  

4.7.4.2, c o r r e c t  t o  4.7.3.2 and l i s t  tests without r e fe rence  t o  
4.7.3.1 

4.7 - e s t a b l i s h  on "other" ca t egory  of t es t s  and enumerate some 
examples, such as t h e  125X vo l t age  requirement on c e r t a i n  VT's 

4.8 - change "lead" t o  "terminal",  one p l ace  
Table 5 ,  under":" d e l e t e  "winding" 

" '* , under "x" change t o  "X" and change "(lower case)" t o  
"(upper case)" 

Table 5 under "//" d e l e t e  "double v i r g u l e "  

Table 5, under "6" add p a r e n t h e s i s  around second sentence under 
"Current Transformers" and d e l e t e  one " (C)"  a t  bottom of page. 
( E d i t o r i a l  comments by S e c r e t a r y ,  no t  d i scussed  i n  meeting.)  

Table 5, under "/", d e l e t e  "or v i r g u l e " ;  change f i r s t  "Example:" t o  
end " fo r  a d d i t i o n a l  primary v o l t a g e  r a t i n g s .  

It w a s  agreed t h a t  t h e  Sec re t a ry  should propose methods of symbolizing 
primary v o l t a g e  r a t i n g s  of VT's,  fol lowing C57.12.00 practices as t o  

- E/E.Y, etc. wi th  t h e  i n t e n t  t h a t  NP requirements fo l low t h e s e  methods. 
(Reference Attachment B) 

0 
& 
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6.3 Delete "Assignment o f "  
6.3.1 Change "classes" t o  " r a t ings"  
Table 7, change "13.1" t o  14.4", i n  second column round va lues  ove r  

Table 8, round second column t o  n e a r e s t  kV 
6.4.1 (2) ,  change "class" t o  r a t i n g  
Table  11, change "may" t o  " sha l l "  
6.6.2 s t a r t  second Par. with:  

6.6.4 add new pa r .  po in t ing  ou t  t h a t  short- t ime thermal  and 

6.7.2, f i r s t  c l a u s e  change t o  read: "(Not r equ i r ed  on window o r  bar  

9.15 t o  n e a r e s t  kV 

"The l i m i t i n g  temperature  s h a l l  be -- 
mechanical r a t i n g s  cannot be r a t e d  independent ly  

type c u r r e n t  t ransformers  wi th  lOkV BIL r a t i n g  and no r e l a y  accuracy 
r a t i n g  ) '* 

6.7.2 next  sen tence  should end "... 6.4.1 (2)  but no t  under 200 v o l t s  
6.7.2 change last sen tence  t o  read:  "If  t h e  vo l t age  cannot be 

induced a t  400 hZ without  c o r e  s a t u r a t i o n  no test is  requi red .  

6.8, en l a rge  scope of "Note". 
6.9 "... wi th  e i t h e r  aluminum o r  copper conductors." 
6.10.1, d e l e t e  proposed change. 
Fig. 4, use "Ese" and "1," 
6.10.2. last  paragraph,  add "Note: The 450 and 30° t angen t s  

were e s t a b l i s h e d  from exper ience  using convent iona l  low-si l icon magnetic 
steels. The s i g n i f i c a n c e  of t h e  45O and 30° knees w i l l  be d i f f e r e n t  
depending on t h e  magnetic material used." 

6.11, change "class" t o  " ra t ing"  and add omi t ted  " tangent"  

The Sub-Committee then  reviewed the  "3/15/83" material ,  wi th  t h e  
fol lowing ac t ion :  

D e f i n i t i o n s  w i l l  be provided i n  (37.13 

The Sec re t a ry  w i l l  forward t h e  d e f i n i t i o n s ,  as proposed i n  t h i s  
meeting, t o  M r .  Frank Jay ,  so t h a t  t hese  wordings may be used i n  he 
c u r r e n t  r e v i s i o n  of t h e  IEEE Dict ionary.  The Sec re t a ry  w i l l  check f o r  
poss ib l e  c o n f l i c t  wi th  broader  usage of c e r t a i n  terms. (See attachment 
"C"> 

M r .  Thomas repor ted  t h a t  he has  voted i n  approval  of t h e  P860, A N S I  
(37.13.3 Draf t  5 ,  June 1982 Guide f o r  t h e  Grounding of Instrument 
Transformer Secondary C i r c u i t s  and Cases. This  vo te  w a s  a l i a i s o n  vo te  
and conveyed Sub-Committee approval  of t h e  d r a f t .  (The Secre ta ry  
sugges t s  t h a t  members review the  d r a f t  and convey any subs t an t ive  
comments t o  M r .  Thomas) 
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M r ,  Morehart d i s t r i b u t e d  c o p i e s  of proposed d r a f t  of (357.3 Sec t ion  7. 
Time d i d  no t  permit d i scuss ion .  

M r .  S t e t s o n  o f f e r e d  t o  provide a new d r a f t  of material through Sec t ion  6 .  

The next meeting of t h e  Transformer Committee w i l l  be a t  t h e  Hyatt 
Regency in Dearborn, Michigan, 11/7-11/983. M r .  Thomas may ca l l  an 
i n t e r m e d i a t e  meeting of t h e  Sub-Committee, p o s s i b l y  i n  June. M r .  L. R. 
Smith o f f e r e d  t o  provide meeting f a c i l i t i e s  and lodging arrangements i n  
Chatanooga, Tenn. 

The meeting ajourned a t  3:OO P.M., having recessed f o r  lunch from 12:OO 
t o  1:15PM. 

cc: 

C. F. Burke 
E. Conner 
D. L. Hi l lhouse 
Singson Lee 
J. W. Walton 
J. M. Carr 
W. R. Ossman 
L. S. Carr 
W. R. Ossman 
L. S. Cores 
R. M. Showers 
R. L. Smith 
0. R. Compton J 
/ fd  
0819E 
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I GENERAL ELECTRIC COMPANY, MAIN STREET. SOMERSWORTH, NEW HAMPSHIRE 03878 
Phone (603) 692-2100 

A p r i l  26, 1983 

TO: MEMBERS OF IEEE INSTRUMENT TRANSFORMER SUB-COMMITTEE 

SUBJECT: Report of L ia i son  wi th  C93 Committee 

During ou r  4/12/83 meeting, t h e  wr i te r  o f f e r e d  t o  provide a w r i t t e n  
summary of a c t i v i t i e s  of American Nat iona l  S tandards  Committee C93 
Power Line Carrier Equipment and Coupling Capac i tor  Voltage 
Transformers 

The C93 Committee m e t  i n  Dallas, Texas, on 12/1, 12/2, and 12/3/83. 
Comments, based on minutes  of  t h e  meeting, are: 

C93-1-1981 Coupling Capac i tors  - no s p e c i f i c  d i scuss ion  

C93.2-1976 Requirements f o r  Power-Line Coupling Capaci tor  Voltage 
Transformers - a t  next meeting will determine whether t o  combine C93.1 
and C 93.2 o r  t o  main ta in  s e p a r a t e  documents 

C93.3-1981 Requirements € o r  Power-Line Carrier Line  Traps - no 
s p e c i f i c  d i scuss ion .  

C93.4-198X Requirement f o r  Power Line Carrier Line Tuning Equipment 
nega t ive  b a l l o t s  re Draf t  #4 were d iscussed  e x t e n s i v e l y .  
be prepared and b a l l o t t e d  p r i o r  t o  t h e  next  meeting. 

- 
Draf t  5 w i l l  

C93.1-198X Requirements f o r  Power-Wne Carrier Transmi t te r  Receiver 
Equipment - work progressed on d e f i n i t i o n s ;  s e r v i c e  c o n d i t i o n s  t o  be 
addressed i n  next meeting. 

The meeting w i l l  be J u l y  13, 14 ,  and 15, 1983, i n  Long Beach, 
Ca l i fo rn ia .  

/ fd  
0803E 
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Phone (603) 692-2100 

A p r i l  26, 1983 

TO: MEMBERS OF IEEE INSTRUMENT TRANSFORMER 

SUBJECT: VT Nameplate Markings re: Voltage 

SUB-COMMITTEE 

Ratings 

I n  o u r  4/12/.83 meeting I was asked t o  revise (37.13 proposals  t o  
c o r r e l a t e  w i th  C57.12.00-1980 Fig. 2, copy a t t ached .  I n  reviewing 
Fig. 2 i t  appea r s  t o  m e  t h a t  i d e n t i f i c a t i o n s  (1)  (c), (1) ( e ) ,  and 1 
( f )  are no t  a p p l i c a b l e  t o  instrument  t r ans fo rmers  covered i n  C57.13, 
and t h a t  o u r  p r e s e n t  recommendations (wi th  upper case "X") w i l l  
conform t o  (1) ( g )  i f  we fo l low recommendations below. 

I d e n t i f i c a t i o n  (1) (a) appears  a p p l i c a b l e  t o  vo l t age  t r ans fo rmers  i n  
Group 2, which have t w o  f u l l y  i n s u l a t e d  primary t e r m i n a l s ,  and can be 
app l i ed  l i n e - l i n e  a t  r a t e d  v o l t a g e  and line-ground on systems where 
t h e  l i n e - l i n e  v o l t a g e  is t h e  same as VT r a t e d  vol tage.  The nameplate 
marking s p e c i f i e d  i s  simply t h e  r a t e d  vo l t age  - t h e r e  is no 
requirement f o r  such markings as 34 500/34 500 Y. 

I d e n t i f i c a t i o n  (1) ( b )  appears  a p p l i c a b l e  t o  Group 1 v o l t a g e  
t r ans fo rmers ,  which c a n  be connected line-ground a t  100% e x c i t a t i o n .  

I d e n t i f i c a t i o n  (1) ( d )  appears  g e n e r a l l y  a p p l i c a b l e  t o  Groups 3,4,  and 
5 vo l t age  t ransformers .  

I w i l l  propose changes i n  l i n e  wi th  t h e  comments above. 

I n  coverage of VT Groups, w e  should cons ide r  r ep lac ing  t h e  l e f t  hand 
column with a column showing t h e  nameplate markings r e s u l t i n g  from 
t h e  se change s . 

- 
- 

Since re ly ,  ~ 

v A z 2  l p h  B. S t e t s o n  
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GENERAL ELECTRIC COMPANY, MAIN STREET. SOMERSWORTH. NEW HAMPSHIRE 03878 I 
I Phone (603) 692-2100 

April 19, 1983 

Mr. F. Jay 
Editor, IEEE Dictionary 
IEEE Standards Office 
345 East 47th. Street 
New York, New York 10017 

Dear Mr. Jay: 

In early September, 1982 I wrote to Mr. L . B .  Wagenaar of 
American Electric Power, i n  response to his request for comments on 
instrument transformer items which could be involved in revision of 
ANSI/IEEE Std. 100, Standard Dictionary of Electrical and Electronic 
Terms. Mr. Wagenaar wrote to you on 9/16/82, presumably conveying 
some of my inputs. 

In your 4/7/83 telephone conversation with me, you stated it 
might be practical to pick up recommended changes from the IEEE 
Instrument Sub-committee for use in the curent revision of the 
Dictionary. In the 4/12/83 meeting, the Sub-committee asked me to 
forward to you the recommended definitions resulting from that 
meeting. In September, 1982, I had pretty much held to C57.13-1978 
definitions; since the development of revised definitions for 
C57.13-1983? is essentially complete, usage of the latest 
recommendations is preferred. 

1 am attaching a list of instrument transformer definitions 
representing 4/12/83 decisions of the Sub-Committee. You will find 
instances where it will be desirable to add "(instrument 
transformers)" to avoid conflict or confusion. As i n  my 9/8/82 
letter to Mr. Wagenaar, deletion of "rated primary current", 
"ambient temperature rating at quarter-rated thermal burden'., 
"instrument transformer, low voltage winding", " ( 3 )  instrument 
transformer" on pg. 559, "polarity marks (instrument transformer", 
"accuracy burden rating", "accuracy class (instrument transformer)", 
"accuracy classes for metering (instrument transformer),"accuracy 
classes for relaying (instrument transformer)", "accuracy ratings 
for metering", and accuracy ratings for relaying". Some of thee 
items are obsolete, and others seem to be inadequate explanations 
rather than definitions. 
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Retention of the following definitions is probably desirable, 
although they are not proposed for (37.13-1978: 

(e) accuracy (9) instrument transformer. 
(e) 
(c) 'percent transformer correction-factor error 

accuracy ratings of instrument transformers. 

correction. (instrument transformer). The difference 
between the transformer correction factor and unity, 
expressed on percent [TCF-l)x 1001. 

The material on pg. 561 under (7) should be deleted, as 
short-time ratings of CT's are described elsewhere and there is no 
short-time rating for VT's. 

On page 484, the material under "(2)(current transformer)" and 
"(3)(potential)(voltage) transformer)" should be deleted. 

For each definition I have shown a code, as follows: 

a) 
b) Recommend addition. 
c) Recommend this changed wording. 
d) 

e) 

Do not recommend addition to Dictionary. 

May require clarification such as "instrument 
transformer " . 
No substantial change in Dictionary. 

Under "instrument transformer" there would be some change in the 
list of applicable definitions. 

By copy to the Sub-Committee, the attached list of definitions 
The Sub-Committee is offered as input to the next complete draft. 

will note that I have taken the liberty of reinstating 
"root-mean-square (rms).........rms....." in the definition of true 
ratio. This is in the present Dictionary definition, and is 
desirable in my opinion. 

NOTE: If any Sub-Committee members have questions o r  other 
recommendations, please contact the Secretary immediately, so that 
the points may be resolved prior to publication of the Dictionary. 

Sincerely, 

Transformer 
Sub-committee 

RBS/di 



PROPOSED C57.13 DEFINITIONS 4/13/83 

(a) t r u e  r a t i o .  The r a t i o  of t h e  root-mean square  ( r m s )  primary vo l t age  o r  
c u r r e n t  t o  t h e  rms secondary v o l t a g e  o r  c u r r e n t  under s p e c i f i e d  
c o n d i t i o n s  . 

(b) bar-type c u r r e n t  t ransformer.  One t h a t  has a f i x e d  and s t r a i g h t  
s i n g l e  primary t u r n  pass ing  through t h e  magnetic c i r c u i t .  
and secondary (s )  are i n s u l a t e d  from each  o t h e r  and from t h e  c o r e  (s )  and 
are assembled as an  i n t e g r a l  s t r u c t u r e .  

The primary 

(c) burden of a n  ins t rument  t ransformer.  That p rope r ty  of t h e  c i r c u i t  
connected t o  t h e  secondary t h a t  de te rmines  t h e  a c t i v e  and r e a c t i v e  power 
a t  t h e  secondary terminals .  

Note: 
t h e  e f f e c t i v e  r e s i s t a n c e  and r eac t ance  components of t h e  impedance o r  as t h e  
t o t a l  volt-amperes t o g e t h e r  and power f a c t o r  of t h e  secondary dev ices  and 
l e a d s  a t  t h e  s p e c i f i e d  va lues  of f requency and c u r r e n t  o r  vo l t age .  

The burden i s  expressed e i t h e r  as t o t a l  ohms impedance t o g e t h e r  w i t h  - 

(c) bushing-type c u r r e n t  t ransformer.  One t h a t  has  an  annu la r  co re  w i t h  a 
secondary i n s u l a t e d  from and permanently assembled on t h e  co re  but  h a s  no 
primary and no i n s u l a t i o n  f o r  a primary. Th i s  type  of c u r r e n t  
t ransformer  i s  f o r  use wi th  a f u l l y  i n s u l a t e d  conductor as t h e  primary. 
A bushing-type c u r r e n t  t ransformer  u s u a l l y  i s  used i n  equipment where t h e  
primary conductor  i s  a component p a r t  of  o t h e r  apparatus .  

(c) cascade-type vo l t age  t ransformer.  An insu la t ed -neu t r a l  t e rmina l  type  
vo l t age  t ransformer  wi th  t h e  primary d i s t r i b u t e d  on two o r  more c o r e s  
e lec t ro-magnet ica l ly  coupled by coupl ing  windings. The secondary i s  on 
t h e  c o r e  a t  t h e  n e u t r a l  end of t h e  primary. Each c o r e  i s  i n s u l a t e d  from 
t h e  o t h e r  c o r e s  and is maintained a t  a f i x e d  percentage  of t h e  v o l t a g e  
between t h e  primary t e rmina l  and t h e  n e u t r a l  terminal .  

- 

(c) continuous-thermal-current r a t i n g  f a c t o r  (RF). The f a c t o r  by which t h e  
r a t e d  primary c u r r e n t  of  a c u r r e n t  t ransformer  i s  m u l t i p l i e d  t o  o b t a i n  
t h e  maximum primary c u r r e n t  t h a t  can be c a r r i e d  cont inuous ly  without  
exceeding t h e  l i m i t i n g  temperature  rise from 3OoC average ambient a i r  
temperature.  The RF of tapped --* secondary o r  m u l t i - r a t i o  c u r r e n t  
t ransformers  a p p l i e s  t o  t h e  h i g h e s t  r a t i o ,  u n l e s s  o therwise  s t a t e d .  
(When c u r r e n t  t ransformers  are inco rpora t ed  i n t e r n a l l y  as p a r t s  of l a r g e r  
t ransformers  o r  power c i r c u i t  b reake r s ,  t hey  s h a l l  meet a l lowable  average  
winding and ho t  spo t  temperature l i m i t s  under t h e  s p e c i f i c  c o n d i t i o n s  and 
requirements  of t h e  l a r g e r  appara tus .  

( c )  c u r r e n t  t ransformer.  An instrument  t ransformer  intended t o  have i t s  
primary connected i n  series wi th  t h e  conductor  ca r ry ing  t h e  c u r r e n t  t o  be 
measured o r  con t ro l l ed .  

( c )  double-secondary c u r r e n t  t ransformer.  One t h a t  has  two secondar i e s ,  each  
on a separate magnetic c i r c u i t ,  w i t h  both  magnetic c i r c u i t s  e x c i t e d  by 
t h e  same primary. 

( c )  double-secondary vo l t age  t ransformer.  One t h a t  has  two secondar ies  on 
t h e  same magnetic c i r c u i t ,  wi th  t h e  secondar i e s  i n s u l a t e d  from each  o t h e r  
and t h e  primary. 

-1- 
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e x c i t a t i o n  l o s s e s  f o r  an  instrument  t ransformer.  The power ( u s u a l l y  
expressed i n  w a t t s )  r equ i r ed  t o  excite t h e  t ransformer a t  i t s  primary 
terminals .  

Note: E x c i t a t i o n  l o s s e s  inc lude  c o r e ,  d i e l e c t r i c  and winding 
l o s s e s  due t o  t h e  e x c i t a t i o n  c u r r e n t .  

fused-type v o l t a g e  transformer.  One provided wi th  means %or mounting one 
o r  more f u s e s  as i n t e g r a l  p a r t s  of t h e  t ransformer i n  series wi th  t h e  
primary . 

grounded-neutral  t e rmina l  type vo l t age  t ransformer.  One t h a t  has  t h e  
n e u t r a l  end of t h e  high-voltage winding connected t o  t h e  case or mounting 
base . 

inst rument  t ransformer.  A t ransformer t h a t  i s  intended t o  reproduce i n  
i t s  secondary c i r c u i t  a d e f i n i t e  and known p ropor t ion  of t h e  c u r r e n t  o r  
v o l t a g e  of i t s  p r imary  c i r c u i t ,  wi th  t h e  phase r e l a t i o n s  s u b s t a n t i a l l y  
preserved 

i n s u l a t e d - n e u t r a l  t e rmina l  type v o l t a g e  t ransformer.  One t h a t  has  t h e  
n e u t r a l  end of t h e  high-voltage winding i n s u l a t e d  from t h e  case o r  base 
and connected t o  a t e rmina l  t h a t  provides  i n s u l t i o n  f o r  a lower vo l t age  
than  r equ i r ed  f o r  t h e  l i n e  terminal .  

(d )  leakage f l u x  ( instrument  t r ans fo rmer ) .  Any magnetic f l u x ,  produced 
by c u r r e n t  i n  an  instrument  t ransformer winding, which does not  l i n k  a l l  
t u r n s  of a l l  windings. 

( d )  marked r a t i o .  
secondary va lue ,  as s t a t e d  on t h e  nameplate, 

The r a t i o  of t h e  r a t e d  primary va lue  t o  t h e  r a t e d  

multiple-secondary c u r r e n t  t ransformer.  One t h a t  has  t h r e e  o r  more 
secondar i e s ,  each on a s e p a r a t e  magnetic c i r c u i t  with a l l  magnetic 
c i r c u i t s  e x c i t e d  by t h e  same primary. 

m u l t i - r a t i o  c u r r e n t  transformer.  One wi th  t h r e e  o r  more r a t i o s  ob ta ined  
by t h e  use of t a p s  on t h e  secondary. 

nominal r a t i o .  See marked r a t i o  

percent  r a t i o  c o r r e c t i o n .  The d i f f e r e n c e  between t h e  r a t i o  c o r r e c t i o n  
f a c t o r  and u n i t y ,  expressed i n  percent .  [(RCF-1) X 1001 

(d)  phase angle.  The phase displacement ,  i n  minutes,  between t h e  primary 
and secondary values .  
Note: 
Greek l e t t e r  b e t a  ( B )  and i s  p o s i t i v e  when t h e  c u r r e n t  l eav ing  t h e  
i d e n t i f i e d  secondary t e rmina l  leads t h e  c u r r e n t  e n t e r i n g  t h e  i d e n t i f i e d  
primary terminal .  
by t h e  Greek l e t t e r  gamma ( ) and i s  p o s i t i v e  when t h e  secondary v o l t a g e  
from t h e  i d e n t i f i e d  t o  t h e  u n i d e n t i f i e d  t e rmina l  l e a d s  t h e  corresponding 
primary vol tage.  

The phase ang le  of a c u r r e n t  t ransformer i s  designated by t h e  - 

0 The phase ang le  of a v o l t a g e  t ransformer is des igna ted  

-2- 
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(c) ( d )  phase a n g l e  c o r r e c t i o n  f a c t o r  (PACF). The r a t i o  of t h e  t r u e  power 
f a c t o r  t o  t h e  measured power f a c t o r .  
ang le  of t h e  instrument  t ransformer and t h e  power f a c t o r  of t h e  primary 
c i r c u i t  being measured. 

It i s  a f u n c t i o n  of bo th  t h e  phase 
0 

Note: The phase ang le  c o r r e c t i o n  f a c t o r  c o r r e c t s  f o r  t h e  phase 
displacement  of t h e  secondary c u r r e n t  o r  v o l t a g e ,  o r  both,  due t o  t h e  
instrument  t r ans fo rmer  phase a n g l e  (s) .  

For a c u r r e n t  t ransformer,  t h e  phase a n g l e  c o r r e c t i o n  f a c t o r = c o s  (e~i.6 
C.'J e, 

For a v o l t a g e  t ransformer,  t h e  phase ang le  co r rec t i . on  factor=cos(%-@ 
COS e, 

When both v o l t a g e  and c u r r e n t  t r ans fo rmers  are used, t h e  combined phase 
ang le  c o r r e c t i o n  f a c t o r  = cos (a,+ B - 8 ) 

*COS e, 

i s  t h e  apparent  power f a c t o r  ang le .  

(c) ( d ) p o l a r i t y ,  The d e s i g n a t i o n  of t h e  r e l a t i v e  in s t an taneous  d i r e c t i o n s  
of t h e  c u r r e n t s  e n t e r i n g  t h e  primary t e r m i n a l s  and l eav ing  t h e  secondary 
t e r m i n a l s  du r ing  most of each h a l f  cyc le .  

Note: Primary and secondary t e rmina l s  are s a i d  t o  have t h e  same p o l a r i t y  
when, a t  a g iven  i n s t a n t  during most of each h a l f  c y c l e ,  t h e  c u r r e n t  
e n t e r s  t h e  i d e n t i f i e d ,  s i m i l a r i l y  marked primary t e r m i n a l  and l e a v e s  t h e  
i d e n t i f i e d ,  s i m i l a r l y  marked secondary t e r m i n a l  i n  t h e  same d i r e c t i o n  as 
though t h e  two t e r m i n a l s  formed a cont inuous c i r c u i t .  

- 

( b )  (d)primary. The winding intended f o r  connect ion t o  t h e  c i r c i t  t o  be 
measured o r  c o n t r o l l e d .  

( c )  (d)  r a t e d  c u r r e n t .  The primary c u r r e n t  on which t h e  performance 
s p e c i f i c a t i o n s  of a c u r r e n t  t ransformer are based. 

(b)  (d)  r a t e d  secondary c u r r e n t .  The r a t e d  c u r r e n t  d iv ided  by t h e  marked 
r a t i o .  

(b)  ( d )  r a t e d  vo l t age .  The primary v o l t a g e  on which t h e  performance spec- 
i f i c a t i o n s  of a v o l t a g e  t ransformer are based. 

( e )  (d)  r a t i o  c o r r e c t i o n  f a c t o r  (RCF). The r a t i o  of t h e  t r u e  r a t i o  t o  t h e  
marked r a t i o .  
c u r r e n t  o r  v o l t a g e  m u l t i p l i e d  by t h e  marked r a t i o  times t h e  r a t i o  
c o r r e c t i o n  f a c t o r .  

The primary c u r r e n t  o r  v o l t a g e  is e q u a l  t o  t h e  secondary 

( c )  ( d )  secondary. The winding intended f o r  connect ion t o  t h e  measuring o r  
c o n t r o l  devices .  

(b)  series-parallel primary c u r r e n t  t ransformer.  One t h a t  has  two i n s u l a t e d  
p r imar i e s ,  which are intended f o r  connect ion i n  series o r  para l le l  t o  
provide d i f f e r e n t  r a t e d  c u r r e n t s .  

-3- 



c57.3-2- 

(b)  tapped-secondary u r r e n t  o r  v o l t a  t r a n  former. On 
obta ined  by use of a t a p  on t h e  secondary. 

0 
wi th  two r a t i o s ,  -- 

(c) thermal  burden r a t i n g  of a v o l t a g e  t ransformer.  The volt-ampere o u t p u t  
t h a t  t h e  vo l t age  t r ans fo rmer  w i l l  c a r r y  cont inuous ly  a t  r a t e d  secondary 
vo l t age  and frequency i n  30OC average  ambient a i r  temperature  wi thout  
exceeding t h e  s p e c i f i e d  tempera ture  l i m i t s .  

(c) three-wire ‘ type c u r r e n t  t ransformer .  One which has  two i n s u l a t e d  p r i m a r i e s  
and one secondary and i s  f o r  u se  on a three-wire,  s ingle-phase service. 
Note: The p r imar i e s  and t h e  secondary are permanently assembled on  t h e  
co re  as an  i n t e g r a l  s t r u c t u r e .  
t h e  phasor sum of t h e  primary c u r r e n t s .  

( c )  (d) t ransformer  c o r r e c t i o n  f a c t o r  (TCF). 

- 
The secondary c u r r e n t  is  p r o p o r t i o n a l  t o  

The r a t i o  of t r u e  primary w a t t s  
o r  watt-hours t o  t h e  measured secondary w a t t s  o r  watt-hours,  d i v i d e d  by 
t h e  marked r a t i o .  

Note: The t r ans fo rmer  c o r r e c t i o n  f a c t o r  f o r  a c u r r e n t  o r  v o l t a g e  
t ransformer  i s  t h e  r a t i o  c o r r e c t i o n  f a c t o r  mul t ip l i ed  by t h e  phase a n g l e  
c o r r e c t i o n  f a c t o r  f o r  a s p e c i f i e d  primary c i r c u i t  power f a c t o r .  

- 

The t r u e  primary w a t t s  o r  watt-hours are e q u a l  t o  t h e  wat t s  o r  wat t -hours  
measured, m u l t i p l i e d  by t h e  t r ans fo rmer  c o r r e c t i o n  f a c t o r  and t h e  marked 
r a t i o .  0 
The t r u e  primary wat t s  o r  watt-hours,  when measured us ing  both c u r r e n t  
and vo l t age  t r ans fo rmers ,  are e q u a l  t o  t h e  c u r r e n t  t ransformer  r a t i o  
c o r r e c t i o n  f a c t o r  m u l t i p l i e d  by t h e  vo l t age  t ransformer  r a t i o  c o r r e c t i o n  - 
f a c t o r  m u l t i p l i e d  by t h e  combined phase a n g l e  c o r r e c t i o n  f a c t o r  
mul t ip l i ed  by t h e  marked r a t i o s  of t h e  c u r r e n t  and vo l t age  t r ans fo rmers  
m u l t i p l i e d  by t h e  observed w a t t s  o r  wat thours .  
s u f f i c i e n t l y  a c c u r a t e  t o  ca lcu la te  t r u e  w a t t s  o r  watt-hours as  e q u a l  t o  
t h e  product of  t h e  two t r ans fo rmer  c o r r e c t i o n  f a c t o r s  m u l t i p l i e d  by t h e  
marked r a t i o s  m u l t i p l i e d  by the  observed w a t t s  o r  watt-hours. 

t r u e  r a t i o .  
c u r r e n t  t o  t h e  rms secondary v o l t a g e  o r  c u r r e n t  under s p e c i f i e d  
cond i t i o n  s . 

It is u s u a l l y  

(c) The r a t i o  of  t h e  root-mean square  (rms) primary v o l t a g e  o r  

.. 
( c )  t u r n s  r a t i o  of a c u r r e n t  t ransformer .  The r a t i o  of t h e  secondary t u r n s  

t o  t h e  primary t u r n s .  

(c) t u r n s  r a t i o  of a vo l t age  t ransformer .  The r a t i o  of t h e  primary t u r n s  t o  
t h e  secondary tu rns .  

(c)  vo l t age  t ransformer  (VT). An ins t rument  t ransformer  in tended  t o  have 
i t s  primary connected i n  shunt  w i th  t h e  vo l t age  t o  be measured o r  
c o n t r o l l e d  .- 
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(c) window-type current transformer. One that has a secondary insulated 
from and permanently assembled on the core, but has no primary as an 
.integral part of the structure. 
window through which the line cnductor can be passed to provide the 
primary. 

Primary insulation is provided in the 

wound-type current transformer. One that has a primary consisting of one 
or more turns mechanically encircling the core or cores. The primary and 
secondary (s) are insulated from each other and from the core ( s )  and are 
assembled as an integral structure. 

-I?Alph B. Stetson 
Secretary,IEEE Instrument Transformer 
Sub-Committee 

RBS/di 
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PERFORMANCE CHARACTERISTICS SUBCCBNI'ITEE 1 

"I'ES, APRIL 12, 1983 
ATLANTA, GEORGIA 

The meeting was called to order at 8:OO a.m. 
by 30 members and 28 guests. 

Introductions were made 

The October 26, 1982 - Philadelphia meeting minutes were approved as 
mailed. 

The Chairman reported on the highlights of the Administrative 
Subcommittee meeting of April 11, 1983. 

The agenda was changed to include two special standards revision reports. 

All Working Group Chairmen reported. Their reports are attached. 

Briefly 

lV. F. Griffard reported that the Short Circuit Duration guide was sent 
* to the IEEE Standards Committee. F 4  - 

/-* -7- 
D. S. Takach preseWxLth 
Working Group. P262EID4. orrection to Load Loss ?.!easurements due to 
Phase angle errar;-me results of the Committee ballot on Draft 3 was 
analyzed. Draft 4 was prepared as . document. Draft 5 
wi'll be issued for committee ballot 
No- load Loss Measurement. A IV. G . b 
and two comment ballots. 
W.G. 

of the Loss Tolerance and Measurement 

ltmeter Connection for 
w 1 negative ballot 

A proposed revision is circulating in the 
Assuming success on this proposal, $& will be balloted in the 

4 ', 
/ 

I !  \' 3 
*.'No-load Loss Temperature Correction. 

Y 

,v subcommittee. 

a. 
b. 

P262E.l/D3 of C57.12.90-1980 Section 8.1 and addition to Section 8.22. 
P462C/D3 Revision of C57.1200 Section 5.9. 
these items resulted in 13 negative ballots on (a) and 2 on (b). 
Based on the coments received, the 1V.G. will focus on gathering test 
data to validate the proposed correction method. 

The subcommittee ballots on 

L. R. Stensland's report for the W.G. on Qualification of Class IE 
Transformers for Nuclear Power Generating Stations indicated that their 
Draft 11 negative ballots have all been discussed. 
issued in May 1983, to the NPEC SC-2 subcommittee. 
we can satisfy NPEC it is useless to ballot a broader spectrum. 

E. F. Troy presented the report for the Harmonic Load-Current Heating 
W.G. and its Rectifier Transformer Standard Task Force. 
chaired the Rectifier group has resigned. 

Draft 12 will be 
It is fclt that unless 

- 
E. F. Cham who 

A new chairman is sought. 



r‘ I ,  

The W.G. ballot D1 on I-Iarmonic Load Current was discussed. 
Draft 2 will be submitted as a subcommittee ballot to both Performance 
Characteristics and Dry Type Subcommittees. 

D. A. Yannucci reported for W.G. on Transfo ccted to Generators. 
Activity continues in this W.G. to assure that all pertinent concerns are 

H. F. Light reported for the Transformer Reliability W.G. 
their guide document has had a subcommittee ballot with 6 negative ballots. 
Most of the negative ballot concern is focused on perceptions of the 
legal ramifications resulting from the use of the guide by others. 

0. 

being addressed. /y+ & r (L *pL.C-- - /’p-C’ i 9. 

raft 4 of > J i( #-* 5 

A lively discussion on the legal issue by the subcommittee members 
followed Mr. Light’s presentation. The W.G. plans to obtain legal 
opinions to try to resolve these concerns. 
prepared and will be a committee ballot. 

Draft 5 is not being 

C. hi. Gardon reported progress in resolving negative balloTs_ 
C57.12.00 statement defining voltage ratio tolerances. -& e* I 

John Dutton will report at the committee meeting on his success in 
resolving ballots on IWS C57.12.80; 4.1.6.1. 

The chaixman reported that the ad hoc group to explore the 6eed for a 
W.G. on Failure Analysis will be named shortly. 
appreciation to the W.G. chairmen and subcommittee members at this, his 
last meeting as subcommittee chairman. 

He also expressed his 

Respectfully submitted, 

Olin R. Compton, Chairman 
Performance Characteristics Subcommittee 
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MEETING MINUTES 
Dielectric T e s t  Subcommittee 

A t l a n t a ,  Georgia 
A p r i l  1 2 ,  1983 

The subcommittee m e t  a t  1:15 P.M: w i t h  36 members and 3 6  g u e s t s  

i n  a t t endance .  

B. F. A l l en ,  t h e  membership now s t a n d s  a t  6 1 .  

The minu tes  of t h e  p rev ious  meeting i n  P h i l a d e l p h i a  were 

With t h e  a d d i t i o n  of one new m e m b e r ,  M r .  

approved a s  pub l i shed .  

The v a r i o n s  working groups r e p o r t e d  on t h e i r  a c t i v i t i e s  as 

f ol iows : 

WORKIEG GROUP ON 

W. R .  Farbe r ,  Chairman 
REVISION O F  DIELECTRIC TESTING O F  DISTRIBUTION TPSIP?SFO€U-IETIS 

This  working group r e c e n t l y  b a l l o t e d  t h e  subcommittee r ega rd ing  

a proposed a d d i t i o n  t o  Table 6 B  i n  C57.12.00 which would s p e c i f y  

minimum phase-to-phase i n s u l a t i o n  l e v e l s  for 3 phase d i s t r i -  

b u t i o n  t r zns fo rmers .  

because they d i d  n o t  r e c e i v e  t h e  necessary  75 p e r c e n t  r e t u r n  

and t h e r e  were 3 n e g a t i v e  b a l l o t s  which must be r e so lved .  

suppor t  of t h i s  t es t ,  Dave Smith r e p o r t e d  t h a t  under f e r r o -  

r e sonan t  c o n d i t i o n s  it i s  p o s s i b l e  t o  develop up t o  3 . 3  t i m e s  

normal l i n e  t o  n e u t r a l  v o l t a g e  between phases  of 4 o r  5 lagged 

However, t h e y  s t i l l  have s3me work t o  do 

I n  

core u n i t s  having  grounded wye - grounded wye windings when 

s u p p l i e d  through c a b l e  c i r c u i t s  and remotely swi tched  by 

means of s i n g l e  pole swi tch ing .  



The group a l so  reviewed a w r i t t e n  p roposa l  f o r  r o u t i n e  impulse 

t e s t i n g  o f  d i s t r i b u t i o n  t r ans fo rmers .  Members w e r e  asked  t o  

s tudy  t h e  proposa l  and t o  be p repa red  t o  d i s c u s s  it i n  d e t a i l  

a t  t h e  nex t  meeting. 

A proposa l  w a s  p r e s e n t e d  t o  combine t h e  s e p a r a t e  c o l m n s  f o r  

power and d i s t r i b u t i o n  t r ans fo rmers  i n  Table 5 of C57.12.00 

i n t o  one column. The  group saw no o b j e c t i o n  t o  t h i s  and 

George I l i f f  w i l l  i n c l u d e  t h i s  i n  t h e  n e x t  b a l l o t  of t h e  sub- 

committee on S e c t i o n  5. 

W O R K I N G  GROUP FOR 
DIELECTRIC TESTS O F  HVCC ST'iWSSED T%'iNSFORMERS 

W .  I(. Kennedy, Chairman 

B i l l  Kennedy has  accep ted  the Chairmanship of  t h e  working 

group on Dielectric T e s t s  of HVdc S t r e s s e d  Transformers .  
a 

C a r l  Hurty has  r e s igned  from t h i s  p o s i t i o n  and t h e  subcom- 

mittee wishes t o  thank him f o r  t h e  many y e a r s  of ha rd  e f f o r t  

t h a t  he  p u t  i n t o  t h i s  working group and f o r  h i s  e x c e l l e n t  

l e a d e r s h i p .  

This  group has  been p r e p a r i n g  a working group pape r  and d is -  

cuss ion  was he ld  on t h e  March 1 9 8 2  d r a f t  and s e v e r a l  proposed 

changes by D r .  Lampe. The revised document i s  expec ted  t o  be 

mailed t o  t h e  members f o r  review i n  May, and i f  a l l  goes well, 

t o  t h e  subcommittee f o r  comments i n  June. 



. 
I 

v) 

a 
4J 
I4 

!A 

P 
: k 

0 

+J 

c m 
c 
0 
m 
2 

a 
C a 
m 
a! 

ld u 
a, 
rl 
A 
.rl 
v) 
10 
0 a 
a, c 
4J 

m 

3 

t 

v) 
tr c 
*4 a c 
-4 
3 
k 
a, 

0 
w 
v) 

E 

9 
’k 
4J 

c 
-4 

v) 
a, m 
a 
4J 
4 
0 

Q) 
3 
0 

+J c 
a 
c 
0 
v) 
a, 
k 
11-1 
0 
v1 
4 u 
a, 
11-1 
W 
a, 

3k 

rl 
@I 
r: c 
a 
E 
s 
4J 

m 
a 
CY 
c, c 

v) a, 
LQ Q, v 

LI 
0 a 
w 

c 
0 
-4 
4 a 

+J u 
a, 
4J 
a, 

4J a 

E 

% 

u 
-4 

E 
0 
k 4J 
w m 

3 
m 0 
4J 
k 
0 a c 
9) 0 
k 

a, a u 
k C) 

ul 0 
m W 

2 

1 
7 

U x 
m m 
-4 fd a +I 

a‘ a, 
a c r: tc 

0 
4J 

a 
a, 
3 
a, 
A 

r: 
(d u 
+J 
-4 

3 
0 c 
tcl 
0 
c 
0 
-4 
4J a c a 
rl 

a, 
!? 
r. 

;;i 

le 
tn 
a 
C a 
4J 
c 
a’ 
E 
5 
k 
4J cn 
c 
-4 

m 
k 
a, 

0 
W 
m 
c 
Id 
k 
4J 

0 
4J 

r-i 
d c 
k 
+, 
c 
-4 

m 
Qt 
CJ 
k 
3 
0 
v) 

a 
c 
0 
k 
0 u 
a, 
4J 
a u 
0 
rl 

a 

E 

9 
c, 
U 
a, 
0 
@I a 

m 
k 

4 
2 
a 
a, 
c 
tr 
.rl 
m 
m 
a 
a c a 
31 
(d a 

4J 
a 
5 
c 
0 
k 
a, 
4J 
a 
4 

L) 
\ . 2 

L o  

a, u Q) 
-4 u 

k 
a, W 
v) x c m 
-4 a 

4J 
GI 
rl v) 
-4 -4 e c 
3 t3 

w 
0 

c 
0 
*d 
4J 
n 
U 
0 
rl 

a 
C a 
CI 
0 
-4 
4J u 
0) 
4J 
a, a 
c 
0 

2 
-2 
rd 
k 
0 

W 

a, 
k 
a a 
a 
0 
4J 

v) c 
0 
v i  
4J u 
a, 
v) 

8 

a, 
.G 
fi 

a 
Q) s 
a, 
A 

rl 
rl 
4 
3 
w 
N 

$ 
+J u 
a, 

o n  

0 
k 
a( 

H cz 
01 w 
c 
0 
4J 
k 
0 a 
a, 
k 
4 
a c 
-4 
W 

0 
5 

c, 
c 

$ 
U 
0 a 
-I-, 
w 
id 
k a 
a 
0 
c, 
c 
4 

a 
a, 

ii a, 
m 
VI 
(d 

aJ a 
rl 
r-i 
-4 
3 
0 a 
-4 
3 m 
m 
-4 c 
4J 

u-r 
0 
m 
C 
0 
-4 
4J u 
a, 
m 

tr 
c 
4 
4J 
a, 
8 
4J 
X 
a, c 
a, rs 
4J 

4J a 
‘ e  
0 
-4 
m 
m 
9 u 
m 
*4 a 
k 
0 
W 

I 
0 
k a 
a 
CY 
4J 
c 
a, 
m 
a, 
k a 
4J 
c 

a, 
k 
7 
m 
n 

2 

2 
c1 
tr 
k 
(d e u 
0 
c 
a, 
k 
a a 
% 
c 
0 
Q) 
0 
k 
0 w 
x 
v) 
a 
4J 

@J c 
E-c 

k 
0 
W 

m 
c 
0 
4 
4J a 
rl 
3 
0 
4 a u 
a 
c a 

c 
0 -  
-4 
4J 
a 
.tJ c 

5 

8 
k 
4J 
m 
c 
-4 . 
h 
k 
4J 
-4 
3 u 
k 
-4 u 
c 
0 
v) 
rl 
a 
v) 
0 a 

c3 

3 
a, 
.c 
4J 

4J a 
5 
13 
a, 
4J 
m 
a, 
3 
tr 
a, 
k 
a 
c .a 
c 
0 
-4 
+J 

U 
a, 
4J 
a, a 
cri c 
0 
k 
0 
U 

W 
0 
a, a 
h 
4J 

v) 
-4 c 
4J 

4J 
k 
3 
0 u 
c m 

r-i 
rl 
-d 
a > 
a, m 
k 
0 
a, 
c3 

0 
4J 

C’l 
4J 
c 
a, 

0 
U 

‘0 
c 
0 
m 
13 
c a 
a, 
cr) 
a, e 
+J 

$1 a 
7 
+J 

cn 
m 
k 

z 

B 
a, 
E 

, 



by J u l y  1, 1983. They are a l so  propos ing  t h a t  manufac turers  

c o n s i d e r  making bo th  appa ren t  charge  and R I V  measurements a n d  

would l i k e  t h e i r  comments b e f o r e  J u l y  1, 1983. 

TASK FORCE ON REC0ME;IENDED DIELECTRIC TEST LEVELS FOR 1 2 0 0  KV‘ 

The l a s t  r e p o r t  of t h e  Task Force on T e s t  Levels f o r  1200 kV 

w a s  d i scussed  b r i e f l y  by t h e  Dielectric T e s t  Subcommittee. 

Subsequent t o  the meeting t h e  d e c i s i o n  w a s  made t o  i n c l u d e  

t h i s  in format ion  i n  t h e  material  pub l i shed  f o r  t h e  n e x t  Trans- 

former T u t o r i a l  Course. 

WOWING GRGUP ON R E V I S I O N  O F  DIELZCTXIC TESTS 
G. W. I l i f f ,  Chairmzn 

0 The working group on Revis ion of Dielectr ic  T e s t s  for Power 

Transformers which is  c h a i r e d  by G. I l i f f  r e p o r t e d  t h e  fo l lowing:  
- 

The t a s k  f o r c e  on Revis ion of  Dielectr ic  T e s t s  of Shunt Reac tors  

i s  a c t i v e  aga in  and c h a i r e d  by B i l l  Kennedy. 

begin  t h e i r  t a s k  by p o l l i n g  manufac turers  t o  de te rmine  t es t  

c a p a b i l i t i e s .  

The t r i a l  use document C57.12.14 which covers  t h e  new tes t  

methods f o r  t r ans fo rmers  r a t ed  115 and 230 k V  has  been pub- 

l i s h e d  and i s  now a v a i l a b l e .  

They i n t e n d  t o  

The working group heard  a r e p o r t  from Sam Mehta which recommended 

t h a t  t h e  next  r e v i s i o n  of C57.12.90 should  i n c l u d e  a recom- 

mendation t h a t  t h e  response t i m e  T2 of impulse measuring c i r c u i t s  

should be equa l  t o  o r  less than  100 nanoseconds. 



A t a s k  f o r c e  headed by J i m  Dol  g l a s ,  w a s  e s t a b l i s h e d  t o  i n v e s t i -  . 

g a t e  t h e  need f o r  phase t o  phase swi t ch ing  s u r g e s  g r e a t e r  than  

1 p . u .  of t h e  phase t o  ground swi t ch ing  surge .  

The b a l l o t s  on D r a f t  2 of t h e  r e v i s i o n s  t o  S e c t i o n  5 of 

C57.12.00 and S e c t i o n  10 of C57.12.90 w e r e  d i scussed  at l eng th  

i n  t h e  working group and  i n  t h e  Subcommittee. 

George I l i f f  p r e s e n t e d  an e x c e l l e n t  s e m i n a r  on t h e  h i s t o r y  and 

I n  a d d i t i o n ,  

p a s t  e f for t s  which l e a d  up t o  t h e s e  proposed r e v i s i o n s .  

p l a n s  t o  r e v i s e  t h e  p roposa l s  and b a l l o t  Draft  3 i n  t h e  sub- 

committee b e f o r e  the f a l l  meeting i n  D e t r o i t .  

George 

* * * * *  

There be ing  no  new bus iness ,  the meeting was adjourned.  - _  

L. S. McCormick 
Chairman 



SUCCESSFUL APPROVED 

The members of each Task 

TRANSFORMERS COMMITTEE BALLOT 

TJHAT NEXT 

Force, Working Group, Subcommittee, and 
full Committee work long hard hours to complete a new or revised standard 
and get successful ballots all the way through the Transformers Committee. 
However, for some members many steps in the standardfzation process are yet 
to be traversed. The purpose of the following is to relate part of the 
standardization process and show the people working on the many Trans- 
formers Committee projects and the people participating in the balloting 
that they are a part of this process. 

Is Transformers Committee Approval 
All That Is Required 

Each proposed new standard or revision to an existing standard 
must be authorized by the IEEE Standards Board (StB) through the IEEE 
Standards Review Committee (RevCom). The reasons for this authorization 
are to avoid duplication, provide for effective management of overall 
efforts, expedite approval of final documents, and assure proper coor- 
dinat ion. 

When the project request is submitted to the StB, other technical 
committees and organizations through their StB liaison representative shall 
determine if they want to participate in the standards project. Those 
groups wanting to participate notify the sponsoring technical committee's 
chairman or designee and agree on a method of coordination. Whichever 
method is chosen, active participation in the balloting is desirable. 

0 

Coordination with the IEC may be for information purposes only. 
If the project includes definitions, the Chairman of the Standards Coor- 
dinating Committee (SCC) 10 on Definitions should be included in the 
coordination. 

When To Contact Standards Board 

At the conclusion of both coordination and an approved Trans- 
formers Committee ballot, the person assigned to subrcit the document to 
StB may want to contact the Secretary of the StB to avoid procedural 
pitfalls. The Secretary can provide you with the most recent revisions 
of the Submitter's Working Guide, Submitter's Form, Standards iManua1, and 
Ballot Summary form. The Secretary will also verify requirements on the 
Standards Project authorization Request (PAR) and verify the agreed to 
coordination requested by SCC. Examples of the above mentioned items are 
attached as follows: 



- 2 -  

Title 
Submitter's Working Guide 

Attachment 
X 

Submit tal Form 11 

Standards' Manual (cover) 1x1 , 

Ballot Summary I V  

PAR V 

Coordination request VI 

What To Submit To StB 

In order to get approval by the StB, the following items must 
be submitted: 

1. 

2. 

3 .  Ballot information 

4 .  

A completed IEEE Standards Board Form (Submittal Form) 

Letter copies of coordination approval 

30 copies of draft document 

How Do Transformers Committee Members 
Fit In The Standardization Process 

- How do the Transformers Committee Members fit in this standardization 
Both the Submittal Form and the Ballot Summary Form indicates the process? 

need for specific information based on membership ballot results. 

All abstentions (Not Voting) requires some information as to why 
the member abstained. 
Approved) should have a summary of why the change was made and that the 
member agree with the change. 
Did the person that changed his Not Approved ballot to Approved, see the 
editorial change in the revised draft or at the meeting when the editorial 
change was established? 

A conditional ballot (Not Approved changed to 

Were the changes substantive or editorial? 

Closing Notes 

This brief discourse was prepared for three reasons, 1.) to inform 
the menrbership on what takes place after a successful approved Transformers 
Committee ballot is achieved, 2 . )  to inform the membership on what data'is 
needed when preparing the required StB forms, and 3 . )  to provide people, who 
are assigned the task of taking a document through the standardization 
process, with some suggested direction and an idea of the materials and 
forms needed. 

C. E. Mitchell 
April 5, 1983 



LIAISON REPORTS - 

IEEE/PES TRANSFORMERS COMMITTEE 

ANSI C57 - J. C. Dutton 
1. New officers were recently elected for ANSC C57 as follows: 

R. E. Uptegraff - Chairnun 
R. L. Eslsign - Vice-Qlainmn 
R. G. Hansen - Secretary 

2. A meeting of the A N X  C57.12.1 (Power Transformers) was held on 
September 23, 1982 at NEMA Headquarters in Washington, D.C. The 
purpose was to discuss a draft of a proposed revision of ANSI 
C57.12.10-1977 and ANSI C57.12.30-1977. In addition to normal updating 
it is expected that this proposed revision will combine ANSI C57.12.10 
and ANSI C57.12.30 in a single document t o  be known as C57.12.10. This 
reorganization will substantially reduce the size of these documents by 
eliminating much repeated data. 

Also discussed at this meeting were comments and proposals of Mr. R. 
Beckwith relative to L E  Transformer Control Standards. 

3. The annual meeting of ANSC C57 will take place Wednesday afternoon, 
April 13, 1983; following adjourrrment of the IEEE Tranformers Cannittee 
Meeting. 

0 
A meeting of ANSC C57.12.1 is tentatively scheduled following the above 
meeting to briefly review Draft 2 of the proposed new revised Power 
Transformer Standard ANSI C57.12.10. 

4. Subsequent to the last meeting Trial Use Document ANsI/Im C57.12.14 
has been published. 

5. A chart showing the status of C57 documents currently being balloted is 
attached. 

ANSI C57.15 - A. C. Wurdack 
This subcommittee has not met in the last six months. 
-- 



ANSI C57.12.2 - C. P. Kappe le r  

T h i s  subcommit tee  has no t  m e t  s ince Oc tobe r  1 4 ,  1982,  
b u t  is s c h e d u l e d  t o  meet in A t l a n t a  on A p r i l  14 ,  1983. 

S t a n d a r d  CS7.12.26 is p r e p a r e d  and s h o u l d  be  i n  t h e  
b a l l o t  p r o c e s s  by t h e  s p r i n g  mee t ing .  

S t a n d a r d  C57.12.21 a n d  (37.12.22 working g r o u p s  are 
begun on r e v i s i o n  work. 
of p r e p a r a t i o n  o f  D r a f t  IV. 

S t a n d a r d  C57.12.23 i s . i n  p r o c e s s  

Work is underway on r e s o l u t i o n  of d i f f e r e n c e s  between 
C37  and C57 C a b i n e t  S e c u r i t y  S t a n d a r d s .  
c o n s i d e r e d  t o  e s t a b l i s h  a j o i n t  sec t ions  committee on u t i l i t y  
d i s t r i b u t i o n  enclosures.  

A p r o p o s a l  is b e i n g  

ANSI C 6 2  - E. J. Yasuda 

0 
T%e Fa l l  fEEE Surge Protective Device m i t t e e  Meetirq held its f a l l  meetirq 
on September 28-October I, 19828 i n  Mnphis, Tennessee. 

The spec ia l  ac t iv i ty  for  the Memphis meetirq was an informative panel 
discussion on the design and protection of the rapidly growing cable 
te levis ion (CATV) industry. 'Ibe major discussion topics included: the 
application of low-voltage surge protective devices; codes/specifications 
applicable t o  CAlV cohabitation on c m i c a t i o n / d i s t r i k u t i o n  poles; and 
potent ia l  safety hazards i n  the present grounding and bonding practices of 
resident ia l  coaxial cables as w e l l  as electrical contac t  w i t h  d i s t r ibu t ion  
lines. 
highly educational par t icular ly  for  errgineers not noanally exposed t o  CATV 
design and protection practices. 

For the new term starting January I, 1983, the SPD Cornittee w i l l  be chaired 
by P. \I. BOgner, Wstinghouse Electric Corporationor Athens, Georgia. Other 
new o f f i ce r s  w i l l  be: 

- 

Comnents expressed by those present indicate the panel discussion was 

M r .  E. J. 

Mr. R. 0. 

M r .  J. A. 
Chairman, 

Yasuda, Vice Chaiman, BPA 

Ball, Secretary, Kearnay International 

Ostcrhout, Chrervoltage Protective Devices Subcommittee 
Josyln 

Ohio Edison 
He t r i ck  Application Surge Protective Devices Subcornnittee 0 



A N S I  C 6 2  (Cont inued)  e 
IXlring the f a l l  meeting, several new working groups were established. 
Group on Separation Effects was established under the Application of Surge 
Protective Devices S u k d t t e e .  
Grounding Devices Subzomnittee were also established. The new working groups, 
previously t a s k  forces, were established t o  develop the f ive  separate sections 
of the Neutral Groundiq Devices Application Guide #143. 
sections of t143 include: 
Grounding of Synchronous Generator Systems; Application Guide for  Generator 
Station Auxiliary Systems Grounding; Application a i d e  for Grounding 
Distribution Systems; and Application Guide for Grounding Transmission and 
Subtransnission Systems. 

Working 

Five n e w  working groups under the Neutral 

These separate 
Introduction, Application a i d e  for  Neutral  

me f i n a l  review of the new SPD Operational Manual was completed during t h e  
Memphis meeting. 
I, 1982. 

me new Operational Manual w i l l  be available before December 

The s t a t u s e s  of standards recently completed or near completion are: 

ANSI/IEEE C62.1 Proposed revisions t o  establish heavy duty 
distribution c lass  arresters - 
Switchgear Cornnittee is required before 
forwarding t o  the Standard Board. 

Coordination w i t h  

IEEE Std. #143 Section I - Introduction and Section I1 - 
Application Guide for  Neutral Grounding of 
Synchronous e n e r a t o r  Systems balloted within the 
subomni t tee .  Section I w i l l  be forwarded t o  the 
main cornit tee for  balloting. 
on Section I1 being resolved. 

Negative ba l lo t s  

MI/IEEE C6 2-3/01 Proposed revisions for  Std. T e s t  Specification 
for Qs Tbbe Surge Protective Devices balloted 
within the W.G. 

Varistor Specification published June 1982. 

Application Guide for  Gas Tube Arresters 
succesfully balloted i n  the subconanittee - 
forwarded t o  the main cornit tee for  balloting. 

The next SPD meeting is scheduled for  May 3-6, 1983, a t  the North P a r k  Inn, 
Dallas, Texas, followed by the f a l l  meeting on October 4-7, 1983, a t  The Red 
Lion, Pbrtland, Oregon. The special ac t iv i ty  for  the f a l l  meeting w i l l  be a 
v i s i t  t o  BPA's Lyons 1200-kV T e s t  Facility. 

Negative bal lots  being resolved. 

RJSI/IEEE C62.33 

AEGI/IEEZ C 62.42 



ANSI C68 - L. S. McCormick 
No activitiy to report. 

ANSI C76 - N. J. Melton 
The fo l low ing  documents were recent ly  submitted f o r  a l e t t e r  o f  b a l l o t  
t o  the C76 Corni t tee on Apparatus Bushing Standardization. All the 
negative b a l l o t s  have been resalved and the documents are ready t o  
be forwarded t o  ANSI. 

1. 

2. 

3. 

Revision of IEEE Standard 24 (C76.2) Standard Performance Character ist ics 
and Dimensions for  Outdoor Apparatus Bushings 

New IEEE Standard 757- Guide fo r  Loading Power Apparatus Bushings 

Proposed Sections of future C76-Guide fo r  Appl icat ion o f  Power Apparatus 
Bushings 

a. Scope, purpose 
b. Cant i lever loading 

ANSI C84 - J. C. Dutton 
- 

~ 

Newly revised ANSI C84.1-1982 is now published and available. It 
incorporates a number of improvements and changes. 

D. S. Brereton's article, "The New ANSI C84 Standard on Systen Voltages," 
which appears in the December 1982 issue of "Industrial Power Systems: 
contains an excellent description (and discussion) of this new revision of 
ANSI C84.1. 

No meetings of ANSI C84 are presently scheduled. 

The writer is resigning as the Liaison Member of ANSI C84 effective April 
1, 1983 because of retirement. 



a ANSI C89 - S. J.  A n t a l i s  

1. No ANSI C89 Meeting was held since the l a s t  report. 

2. The Technical Committee of NEMA ST-3 Dry Type & Specialty Transformers i s  
preparing a revised NEMA ST-20 (ANSI-C89.2) document for balloting. 
revision will delete a l l  references to  High Voltage Standard Requirements 
(above 600V). 

3 .  A t  the NEMA ST-8 Annual Meeting in November 1982, the Section also approved 
the rescission of another High Voltage Product Standard Pub. No. TR-27 
"Commercial, Insti tutional,  & Industrial Dry Type Transformers." Again,  
this i s  due t o  the issuance of ANSI C57 Standards on High Voltage Dry Type 
Transformers. 

The 

(These are  now covered under ANSI-C57). 

4 .  A t  the NEMA ST-8 Annual Meeting, new officers were elected as follows: 

P. J .  Hopkinson - General Electric Co. - Chairman 

R. D .  Goodwin - Hevi-Duty Electric - Vice-Chai rman 
(General Signal Corp.) 

C .  W .  Ludeke - Matra Electric Corp. - Section Director Power 
Equipment Board o f  Directors 0 

ANSI C92 - J. C. Dutton 

1. The AN!X C92 met in Atlanta on December 2, 1982, but the writer was not 
The meeting did not have a quorum, but a mil vote is being t a k e n  present. 

to approve consnittee actions taken at the meting. 

2. The work to establish BIL's and test levels for 1200 kV systems was noted. 

3. AUSI (32.1-1982 "American National Standard for Power Systems - Insulation 
Coordination" has naw been published. 

4. The writer will be retiring April 1, 1983 and will resign frm ANSC C92 as 
Liaison Representative for ANSI C57 and the IEEE Transformers Cannittee. 



IEEE/NPEC/SC-2 - L. R.  S t e n s l a n d  - 

The IEEE/NPE'C/SC-2 m e t  on  February  2 and 3, 1983.  

1. The Working Group for  P-323, "Standard  f o r  Q u a l i f y i n g  
C l a s s  1 E  Equipment fo r  U s e  i n  Nuclear  Power Genera t ing  
S t a t i o n s " ,  reviewed D r a f t  1 4  a t  t h e  meet ing .  
t o  the meet ing ,  D r a f t  15 w a s  i s s u e d .  I unde r s t and  t h a t  
a marked copy of D r a f t  15 w a s  approved a t  t h e  NPEC 
meet ing ,  the week of March 7 ,  1983.  

The new s t a n d a r d  has  i n t r o d u c e d  a d e f i n i t i o n  f o r  " m i l d  
environment" .  I n  e s s e n c e ,  a q u a l i f i e d  l i f e  is n o t  
required f o r  equipment  located i n  m i l d  envi ronments  
and which h a s  no s i g n i f i c a n t  a g i n g  mechanisms. 
is q u e s t i o n a b l e  how this new term may be a p p l i e d  t o  
t r a n s f o r m e r s  located i n  m i l d  envi ronments .  

Subsequent  

I t  s t i l l  

2. A t  this t i m e ,  I am not c e r t a i n  when t h e  n e x t  NPEC/SC-2 
meet ing  w i l l  take p l a c e .  

0 
IEC - J. C.  Dutton 

1. 

2. 

3. 

4. 

5. 

It is ~4th regret that we report that Dr. Leon Molsky ,  former President 
of the USNC-IEX, died in late February. 

Informative data regarding 1% Tc 14 and 14B has recently been distributed 
to members of the TPG (Technical Advisory Group) by the 2kchnical Advisor. 

IEC will be holding a General Mketing in October 1983 in Tokyo, Japan. 
present IM: 'E 14 is not scheduled to meet. 
n: 14 Chairman Pratt is endeavoring to arrange t ha t  TC 14 will meet. 

IEC Publication 71-2 (1982) "Insulation Coordination, Part 3: Phasel'o 
Phase Insulation Coordination Principles, Rules, and Application Guide" has 
been published. 

At 
However, it is understood that 

As a matter of information, a draft of a proposed revision of IM= 
Publication 85, "Thermal Evaluation and Classification of Electpic&. 
Insulation," 15B (Central Office) 55, is ncw being considered by IM: under 
the Six Months Rule. 
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G E N E R A L  

REDMONO CIRCLE. ROME, GEORGIA 30161 GENERAL ELECTRIC COMPANY. . . . ~ 

TRANSFORMER 

DEPARTMENT 

\c/ E L E C T R I C  

REFo#11 ON 12/2/82 To REVISE We 9. M & t t  
ANSf/fEEIE CS7.12.00-1980, P m  4.1.6.1 483.3 (10) L. Re Long 

To: Members of the IEEE hamformers Caanittee 

Gentlbemen: 

The voting statistics on this ballot follow: 

Ballots sent out 118 

115 
Needed for "valid ballot" -75 X 115 - 86.25 

Ballote returned (undeliverable) 2 
Ballots reaching IEEE 'lC Members 

Ballots returned without earments 74 
Ballots retuned with cuments 6 
Ballots not voting 7 *vats 1 

-is negative ballot was withdrawn after telephone discussion. 

Total 88 

Several of the ballots with ccaments included suggestions for rewording which are con- 
sidered as editorial. The proposal. is stated once more below with "added" or "rear- 
ranged" words underlined, and "deleted" or "replaced" words struck through with a line. 

1. Add a note following 4.1.6.1 stating: 

- 

In no case shall the kVA outputs specified for any loading condition require 
continuous loading of any input winding in excess of its rating." 

2. Modify the statement of 4.3.3 (10) to read: 

"Specified loading conditions (kVA outputs, winding J,& power factors, and winding 
voltages) associated with mlti-winding transformers or autotransformers." 

If there are no objections to these changes (which are considered as editorial), this 
proposal, is now considered to be carqlete and finished. 

-jo 
110 

John Ca Dutton 
Consulting Engineer - Standards 
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3 .  

4. 
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5 .  

_--- . -. . . 1/4/82 STATUS REPORT I .  

HVACC Subcommittee I (High Voltage Transformers) . 

Working Group 1A - Chairman A. D. Kline''(Southern Transform& Co.) 
.r 

1* Document is 
dard for Dry.-Type Transformers Used in Unit Installations, 
Including Unit Substations ." 
C57.55-198X, was balloted in CS7 and comments received were 
incorporated:into the draft and it is now being reballoted in C57. 

Working Group 2 -. Chairman H. W-Book (Westinghouse) 

Document is American National Standard Confo.rrnance Standard for 
Liquid-Filled Distribution Transformers Used in,-Pad-Mounted 
Installations Including Unit Substations" and was published as ANSI 
C57.12.27-1982. - I  ; 3'  

Working Group 2A - Chairman R. E. Uptegraff, Jt--(R. E.-Uptegraff 
Manufacturing Company) > .  . 

Document is 
formers, Used in Unit Installations Including Unit Substations" and 
was published as ANSI C57.12.13-1982. 

Proposed American National Standard Conformance Stan- 

This document, now designated ANSI 

. .. . 
I *  . ..-- - 

. -;- 
11 

. _-..., 
1 . , I *  . 

11 American National Standard for) Liquid-Filied Trans- ' 

_ _  -.. . - - . . .  .. . 
Working Group 11 - Chairman W. R. Goldbach -- 

I 
A HVACC document "Proposed Conformance Tests for Separable 
Insulated Connectors" was approved by HVACC Subcommittee I and 
forwarded early in 1982 to the Chairman of ANSI C119 with a 
recommendation for balloting as publicationlANS1. C119.2(a) - 198X. 
It is anticipated that when published the document will be issued 
as a supplement to the latest revision of ANSI/IEEE 386(a)-198S, 
formerly ANSI/IEEE 386. 

Working Group 14 - Chairman J. H. Keeler (General Electric) 
Document is Proposed Addendum to American National Standard for 
Instrument Transformers C57.13. 
ANSI C57 and negative ballots are still being resolved within IEEE 
so that the document may be reballoted. 

11 

I* This document was balloted by 

-- 
. .  

. .  



6 .  

7. 

I 
I Section 8 

L 5 of IO 
I January 3, 1983 

Working Group 16A - Chairman G.' M.?Bell.'(General Electric), 

Document is "Proposed American National Standar3 Conformance Guide 
for Thermal Evaluation of Dry-Type Ventilated Transformer Insula- 
tion Systems." The document has .been split into two sections, one 
covering conformance requirements and the other covering test pro- 
cedures. 
C57.12.55-198X-which is covered by Item 1 'abovs'and has accompanied - 
that docment in.its submittal to C57. *. . .. ... . .  
The second section, n w  identified as ANSI CS7m.-12.26-19XX was 
coordinated with IEEE 65 and has received approval from the IEEE 
Standards Board. The document has been forwarded to C57 for 
ballot. 

Working Group 163 - Chairman R. D;:.Buckley (Westinghouse) 
Document is "Proposed American National Standard Conformance Guide 
for Insulating Systems and Materials for Liquid-Filled Transformers." 
The document accompanied Item 2 above as an appendix when sent to 
HVACC Subcommittee I for balloting as well as when it was sent to 
ANSI CS7 for comments. 
C57.12.13-1962, "Conformance Requirements for Liquid-Filled 
Transformers used in Unit Installations, Including Unit 
Substations", and ANSI C57.12.27-1982, "Conformance Requirements 
for Liquid-Filled Distribution Transformers used in Pad-Mounted 

* 
The first section is being handled.as.#an appendix to 

-- *. - ....,. - 

.,.. . '"1,. . . . ,.* . .  (. 

It is now published as an appendix to ANSI 

Installations , Including Unit Substations". 

, 

B 



INSTITUTO DE A I NGENIEROS 
- 

ELECTRICIDAD Y E N  
E LECTRONICA SECCION MEXICO, A. G. 

Cuernavaca, Mor. ; A b r i l  21, 1983. 

L.J. SAVIO 
Consolidated Edison Co. 
4 I r v i n g  Place 
New York, NY 10003 
U.S.A. 

Dear S i r ,  

On behalf of the Mexican Section of  the IEEE, I am pleased t o  i n v i t e  you, 
asking you t o  extend t h i s  i n v i t a t i o n  t o  your colleagues w i t h i n  your 
Organization to par t ic ipate i n  the Eleventh Internat ional  Conference on 
Research, Development and Applications i n  E lec t r i ca l  and Electronic 
Engineering - MEXICON 83, contr ibut ing wi th  some papers f o r  t h e i r  presen- 
t a t i o n  and pub1 i ca t i on  i n  the Conference Proceedings. 
This conference has been held i n  Mexico every year since 1973, and authors 
not only from Mexico, but also from the United States, Canada, Europe, 
and La t i n  America have always part ic ipated enthustastical l y  contr ibut ing 
with very in terest ing papers. This year we expect more part ic ipants due 
to the f a c t  t ha t  Mexico has become a very inexpensive country t o  v i s i t .  
MEXICON 83 w i l l  be held i n  the c i t y  of Cuernavaca, Morelos Staee, on 23- 
25th November, 1983. 
I n  addi t ion to the presentation of papers on each of the conference sub- 
jects by t h e i r  authors, we have planned an extensive and in terest ing 
technical program consisting of t u t o r i a l s  , technical v i s i t s ,  key-note 
speakers, and student a c t i v i t i e s .  There w i l l  also be an a t t r a c t i v e  
social  program, consist ing of lady's a c t i v i t i e s  and tours. We w i l l  be 
very pleased to send you detai led information regarding these programs i n  
the near future. 
Attached t o  t h i s  l e t t e r ,  I am sending you 3 copies o f  the conference 
not ice f o r  the announcement and c a l l  f o r  papers, so t h a t  you kindly dis-  
t r i b u t e  them, and/or post and c i r cu la te  as you consider appropriate. 
We sincerely hope we shal l  receive several contr ibutions f r o m  your Organi- 
zation, and t o  have the opportunity o f  meeting you next November i n  
Cuernavaca. 
Yours sinceasly, 

JOSE A. TOVAR M., k S c .  
Chairman, MEXICON 83 

- 

e 

CULIACAN 115 TELS. 564-1 1-05 Y 574-20-30 MEXICO 11. 0. F. 
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CUERNAVACA, MORELOS, MEXICO 
NOVEMBER 23-25,1983 

ANNOUNCEMENT AND CALL FOR PAPERS 

INVlTATlON 

PLEASED TO INVITE YOU TO 
PARTICIPATE IN ITS 11TH 
INTERNATIONAL CONFERENCE 
MEXICON 83. ON RESEARCH, 
DEVELOPMENT AND APPLICATION6 IN 
ELECTRICAL AND ELECTRONIC 
ENGINEERING. THIS YEAR, THE 
CONFERENCE WILL BE HELD IN THE 
CITY OF CUERNAVACA. MORELOS. 

THE MEXICAN SECTION OF THE IEEE IS 

CALL FOR PAPERS 
IN ADDITION TO INVITED PAPERS, A NUMBER OF CONTRIBUTED PAPERS ARE SOLICITED FOR 
PRESENTATION AND PUBLICATION IN THE CONFERENCE PROCEEDINGS SUBMITTED PAPERS 
SHOULD COVER ORIGINAL UNPUBLISHED WORK ON THE CONFERENCE SUBJECTS 
AUTHORS ARE REQUESTEDTOSUBMITBY JUNE 15.1983.ASUMMARY OFTHEIR PROPOSEDPAPER. 
NO LONGER THAN 400WORDS. EITHER IN ENGLISH OR SPANISH, IN TRIPLICATE, TO THE 
CONFERENCE CHAIRMAN. 

0 

M C. JOSE A TOVAR -PRESIDENT€ 
MEXICON 83 - COMITE DE EVALUACION - IEEE -SECCION MEXICO 
CULIACAN 115 
06100 MEXICO, D.F 
TELS. (5) 574-2030 AND (5) 564-1 i o 5  
TELEX INELME 017-3351 

AUTHORS OF ACCEPTED PAPERS WILL BE NOTIFIED BY JULY 15.1983. AND WILL BE REQUESTED 
TO SUBMIT THE COMPLETE PAPER, IN PRINT-READY FORM, BY SEPTEMBER 30,1983. 

I 

CONFERENCE SUBJECTS 
POWER SYSTEMS CONTROL ENGINEERING SERVICES 
COMPUTERS COMMUNICATION SYSTEMS 0 MANAGEMENT 
ELECTRONICS ELECTRICAL AND 0 INDUSTRIAL APPLICATIONS 

0 INSTRUMENTATION ELECTRONIC EQUIPMENT 0 EDUCATION a 
0 ACOUSTICS OPTICS 0 BIOENGINEERING 

I 

SPECIAL EVENTS 1 
0 TUTORIALS KEY-NOTE SPEAKERS SOCIAL PROGRAM AND TOURS , 

0 TECHNICAL VISITS STUDENT ACTIVITIES 1 
I 
I 

THE CITY OF CUERNAVACA 
CUERNAVACA IS WORLDWIDE KNOWN AS THE CITY OF ETERNAL SPRING DUE TO ITS 
EXCEPCIONALLY MILD, WARM WEATHER ALL YEAR ROUND IT  IS ONLY 90 KM. SOUTH OF MEXICO 
CITY AND OFFERS THE VISITOR A WIDE VARIETY OF SIGHTSEEING PLACES. RANGING FROM 
IMPRESSIVE ARQUEOLOGICAL SITES, THE SUMMER PALACE OF THE CONQUISTADOR 

ALL THE FACILITIES AND SERVICES OF ANY MODERN CITY AND HAS A WIDE NUMBER OF FAMOUS 
RESTAURANTS AND NIGHTCLUBS. 

CORTES. COLONIAL ARCHITECTURE AND WONDERFUL LANDSCAPES. CUERNAVACA OFFERS ALSO 

0 THE OFFICIAL CONFERENCE LANGUAGE WILL BE SPANISH, BUT SIMULTANEOUS EWGLISHSPANISH 
TRANSLATION WILL BE PROVIDED 


