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Other new liaison and committee assignments include the following: 

Liaison to IEEE W.G. 70.1 - "Gas Insulated Substations" - 8 .  R. Compton 

Liaison to ANSI C57.21 
Chairman W.G. on Shunt Reactors 
PES Awards C o d t t e e  
PES Recognition Committee 

J. W. McGill 

L. W. Long 

III. 3y action of tbe Administrative Subcommittee, five ( 5 )  new members 
were invited to join the Transformers Committee: 

E. Chitwood- TVA 
J. Ebert - RTE/ASEA 
W. Lampe - MEA 
L. Wagenaar - AEP 
Dean Yannucci will be distributing updated membership lists with the 
minutes of this meeting and he has undertaken to put OUT: lists into 
a computer program which will include all Subcommittee and Working 
Group assignments. 

IT?. Future Transformer Committee Meetings 

Next Meeting: 

April 10-13, 1983 &b' Peacherae Plaza 

Host: G. Evans 

9 

r&$- I ;q 8 2 D&d'..;- . \ I '  Atlanta, GA 
f-, .- n 4 :  

Detailsdfor Fall, 1984: 

October 15-17, 1984 Park Plaza Hotel 
Boston, MA 
Host: Minkwitz 

Opening for Spring, 1985 
West of the Mississippi 

Fall, 1985 Toront a Canada 
Host: R, Vietch 

iqs'b - Li8k IfL0CL)LIc 

Plans are for another Transformer Tutorial. 
selected and will be announced when he has the approval of his management. 
The Tutorial Text is published by IEEE and is generally presented at 
a Winter and Summer Power Meeting. 

An organizer has been 

One may have noted that an article of activities of the Transformers 
Committee appeared in a recent issue of the PES Review. 
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3 .O 

Chairman's Remarks and Announcements 

The chairman convened the meeting at 8:OO a.m. and welcomed members and 
guests in attendance. A special thanks was given to Mr. Robert Whearty 
for being host and providing the excellent arrangements. 
for the meeting was announced by M r .  Whearty as 150 registered members 
and guests. 

Approval of Minutes March 31, 1982 

The minutes were accepted and approved as written. 

The attendance 

Report of the Administrative Subcommittee - W. J. McNutt 
istrative Subcommittee met at 7:OO p.m. on Monday evening, 

October 25, 1982. 

I. Committee & Subc ittee Officers 

Reportable activities at that meeting include the following: 

Effective Jan. 1, 1983, the new Transformers Committee officers will 
be : * 

Chairman : L. J. Savio 
Vice-chairman: D e A. Yannucci 
Secretary : H. F. Light* 

*Pending final confirmation from Niagara Mohawk Power Co. 
management . 

Effective at this meeting, Mr. L. B. Wagenaar has replaced J. R. 
Easley as Chairman of the Bushings Subcommittee. John was the first 
and only chairman of the Bushings Subcommittee and he steps down now 
as the result of h i s  retirement from the General. Electric Co. We 
all extend our heartfelt thanks to John for his dedicated service to 
the Transformers Committee, and we wish the best of luck to Loren 
as he assumes the chairmanship. 

Ron Little of Washington Water Power Co. was also announced as 
the new Chairman of the West Coast Subcommittee replacing Roger Jacobsen. 

11. Liaison Activities 

The following reports were discussed: 

PES Standards Coordinating Committee - L. J. Savio 
TOD Activities - W. J. McNutt 
ANSI Standards Status - J. C. Dutton 
Standards Project Status - L. R. Smith 

A 
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PES Standards Coordinating Committee - L. J, Savio 

A PES Standasds Coordinating Meeting w a s  held a t  the Summer 
Power Meeting which I did not attend. 
minutes of the meeting. 
lighted below: 

1) 

I: have not received 
However, other act iv i ty  is high- 

The SCC has advised the XEEE Standards that it recom- 
mends no SCC coosdinating a c d v i t y  be required for 
re-affirmation or withdrawal of standards documents. 

2)  Since January 1, 1 9 8 2  I have reviewed 16 requests f o r  
coordination and w e  have accepted th ree  for coordina- 
t ion,  i.e. 

a) 

b) 

Guide for  Containment o f  O i l  S p i l l s  in Substations. 

Design T e s t s  f o r  Distribution Surge Arresters 

e) Performance and Testing Specif icat ion of KVDC 
System. 

3 )  We have submitted four project requests 
B C G d  since January 1, 1982. 

TOD Activities - W. J. McNutt 

TOO met on Monday evening, Ju ly  19, 1982 a t  the SUm~er 
i n  San Francisco. Items o f  note a r e  as  follows: 

1. 

2. 

to the Stancisrds 

Power Meeting 

TOD endorsed the proposed PES reorganization which has been thoroughly 
communicated throughout the Society recently. 
PES Council meeting on Ju ly  22, t h a t  body also approved i t  w i t h  minor 
modi f i c a t  ions.  

Subsequently,  a t  the 

A new TOD Publicat ions Committee was approved t o  deal w i t h  policy 
matters regarding technical paper pub1 ication, including al lotment  o f  
numbers o f  papers, page limits, page charges,  etc.  The Technical Paper 
Coordinator f o r  each Technical Committee would serve on the Publica- 
t ions  Committee. Dean Yannucci would be our committee member f o r  1983- 
1984. 

Pr ior  to  t h e  formation o f  the new Publicat ions Committee, the PES 
Publications Department had already made t h e  following dec is ions :  

( a )  
( b )  
( c )  

229 papers f o r  1983 WW. 
Authors required t o  pay $80 per page beyond page l imi t .  
External subscr ipt ion charge f o r  t ransac t ions  will be $180. 
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VII. TOD Activities - W. J. McNutt (Continued) 

3 .  I t  was voted t o  abolish the practice o f  "Blind Peer Revfew" of  tech- 
nical papers. I t  will  no longer be necessary to  remove authors '  names 
before d i s t r i b u t i n g  papers for  review. 

4. The Substations Committee will sponsor a session on "PCB's - Technical 
Aspects" a t  the 1983 Summer Power Meeting. The Poww System Engineer-. 
i n g  Committee w i l l  develop a technical informatfon paper on the impact 
o f  PC3 regulations. 

The IEEE Laboratory Accreditation Program For Nuclear Testing Labora- 
tories has been p u t  on "flold" by the IEEE Board o f  Directors. Staff 
has been instructed t o  enter i n t o  no promotional activities and spend 
no money. An Ad Hoc committee will study the matter, including the 
NRC position. 

TOD approved implenentation o f  a Report of the Task Force on Advanced 
Electrotechnology Appl ications t o  Nuclear P I  ants. The report will be 
presented a t  the 1983 WPM. The principally affected technical committees 
are Nuclear Power Engineering Committee and Power Generation Committee. 
Each has been asked to prepare an implementation schedule. 

A fOD Task Force has' prepared a position paper on "Safety and Interconnected 
Operation of Dispersed Storage and Generation Equipment" which TOD voted t o  
pub1 ish. 

5 .  

6. 

3.1 Audible Sound and Vibration - B. 2. i i e b i c h  

We had eight (8) members and six ( 6 )  guests attending the meeting and 
one of the guests expressed interest in becoming a member. 
read the minutes of the last meeting and were approved as read. 
Subcommitteemembership list was distributed by the chairman dated March 31, 1982. 
The chairman indicated that two persons not attending have requested invitations 
for membership. 
18 persons as of the next meeting and that is an increase of 3 after 
adjustments for attendance have been made. 

The chairman 
A revised 

It is anticipated that the Subcommittee will number approximately 

The chairman announced his intent to establish a new Working Group, WG4, for 
attention to the environmental impacts of transformer noise. This would 
include such topics as techniques for calculating the audibility of 
core tones in the presence of broad band noise and estimating community 
reactions to transformer noise. We will be extending an invitation to 
Dr. John Molino of Wiley Laboratories in Arlington, Virginia to accept 
chairmanship of this Working Group. 
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3,l Audible Sound and Vibration - R. E. Liebich (Con't.) 
"he chairman reported for Mr. Len Swenson of Working Group 2 that to 
date he has received nine responses from utilities, 2 from manufacturers 
and 1 from a consultant to the questionnaire that he distributed at the 
March meeting. The majority of these indicated they are using NEMA PR1 
sound levels as their reference for prediction of far field sound levels. 

blr. Cliff Mfllian commented that he had not seen the questionnaire and it 
was generally agreed that a new effort of distributing the questionnaire 
to a truly representative number of utilities is warranted. 

The chairman and Jack McGill identified at least three models for noise 
prediction that have been published in studies and papers within the last 
five years based upon actual performance measured at operating substations. 

The chairman reported for Mr. Collin Gordan of Working Group 3, His 
recommendation that standards project P523 be withdrawn because the 
original objectives of that project have been met by the publication of 
1981 of the ESEERCO report ER914 titled "Power Transformer Noise Abatement." 

A motion was made, seconded, and passed by unanimous vote of the members 
present to withdraw E523. Mr. Lewis Nicholas made a motion that the 
Subcommittee endorse adoption of a plus 1 db tolerance for determination 
of compliance WEXA sound levels as is done in National Standard of 
Canada CAN3C88M79 Table 10. 
of the members present, the motion was not seconded. 

The chairman distributed copies of a 1959 AIEE paper by S. I. Ingram 
titled "Planning Substations to Avoid Noise Complaints" which was provided 
by Siemens-Allis, Inc. as an example of the clearly written presentation 
of a technique for estimating the audibility of core tones under the 
presence of broad band noise. 
pages of IEEE Standard 85 titled "IEEE Test Procedure for Airborne Sound 
Measurements on Rotating Electric Machinery'' which includes methods for 
calculating from sound pressure measurements the acoustic power levels 
of rotating electrical machines. 
developed measuring techniques being used by manufacturers of large 
mechanical systems and diesel engines as well as measurement geometries 
adopted for use in the ASME PTC36 Standard concerned with the measurement 
of large extended sources, such as turbine generator systems. 

The chairman ended the meeting at after making a general appeal to the members 
to submit to the appropriate Working Group chairman proposals for specific 
Working Group tasks that would be a foundation for future new IEEE documentation; 
for example, not only Standards but recommended practices, guides and trial 
use specifications. 

After considerable discussion among most 

He also distributed copies of the contents 

He reveiwed some of the recently 
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3 . 1  Audible Sound and Vibration - R. E. Liebich (Con'r.) 

Those that want  t o  inquire about the ESEERCO sound report should write to: 

Empire S ta te  Electric Energy Research Co. 
1271 Ave. of the America1 
Sui te  3950 
New Pork, NY 10020 

3 .2  Bushing Subcommittee - 3. K. Easley 

Since m v  r e t i r e r ; a n t  I n  ; l ~ l y ,  1 havs  corn2 t o  r s q l i z e  
t h 2 t  t h e  l a c k  of a c o r p o m t 3  s?or ,sor  c r e 3 t a s  g rob l sms  f o r  
9 S u b c o r n i t t e e  C h a i r ~ l a n .  A s  a r e s u l t  o f  S i l l  Z C N u t 5 " s  
p e r s u s s i v e  pove r s ,  Lm B. 'Yagenaar o f  American 3 l e c t r i c  
Power h a s  agreed  t o  succeed m e  as Chalrman o f  the  Bushing 
Sub c o.mi t t ee . 

I have known Lcren f o r  many y e a r s  a s  a st rof lg  conget-  
i t o r ,  Eecsuse of c o n f l i c t i n g  c o r p o 7 s t e  economic g o a l s ,  we 
have often found o u r s e l v e s  on o p p o s i t e  s ides  o f  NZX.A neqo- 
t i a t i o n s ,  I have always found Loren t o  be an h o n o r a b l e  and 
d e m n d a b l e  oDponent who competes f a i r l y  and sqt larely.  I 
m n ' t  t h i n k  o f  snyone I would r s t h e r  s ee  a s  your neT;v 
C k a l r m n .  Surslzr, t h e  Bushing Subcomnit tee  i s  i n  s;;ood hands. 

The workine group on Bushinas  t o  Operate  in Gas 
I n s u l a t e d  S u b s t a t i o n s  n e t  Monday, The s c o p e  was s e t  t o  con- 
c e n t r a t e  on t h e  bushings  a t  t h e  i n t e r r a c e  between the  t r s n s -  
former and t he  gas i n s u l a t e d  bus. The two m o s t  d i f f i c u l t ,  
pFGbhmS were i d e n t i f i e d  and reviewed , These a r e  Fressux 
t e s t b g  and t h e r m 1  c o n s i d e r a t i o n s ,  EiGne-.Prork projacts T N ~ ? Z  
ass igned  which w i l l  enab le  t h e  working group t o  begin  t h e  
t a s k  o f  compiling a f i r s t  d r a f t .  

The Subcommittee m e t  Tussdsy w i t h  n i n e  members and 
seven quests p r e s e n t .  
t h e  b a s i c  bushing s t anda rd  ANSI C76.1-1976 was reviswed in 
d e t a , i l .  
c o n f l i c t s  emerqad. So ,  t h i s  docunent i s  e s s e n t i s l l p  r e a d y  
f o r  b a l l o t i n s  w i t h i n  t h e  Subcomnittee e 

The second d r a f t  o f  a r e v i s i o n  o f  

Many minor  improvenents were suggested b u t  no ma jo r  
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Bushing Subcommittee - J. K. Easley (Con't.) 

As R f o l l o w  up on +,f=.; o projects t h a t  3 r ?  o f  the nost 
i n t s r e s t  t o  the Transformers SoLwiittee,  Xr. 3er t rsg S tqn le iTh  
h a s  advised ne by phone t h a t  both the  Bushing Loading G u i d e ,  
?ro j P757 and the  r e v i s i o n  o f  AXSI (276.2-1977, P r o j e c t  P24 
w i l l  submit ted t o  t h e  membership o f  ANSI Conunittee C76 
l e t t e r  ballot befo re  the  end of Novercber. I am s u r e  that 
Fred Huber, our  l i a i s o n  t o  the Standards Office,will r e p o r t  
p r o g r e s s  on  t h e s e  two projects at t h e  sprin.7 mee"sng. 

It has  indeed been a g l e a s u r e  t o  s e r v e  a s  Chairman o f  
the Sushing Subcmmit tee .  My ?resent, p l y n  i s  t o  remsin on  
the Co.xqitt,se but  i n  9 l e s s  demandixg r o l e .  

Dielectric Test Subcommittee - L. S. McCormick 

The subcommittee m e t  a t  8:OO A.M. with  34 members and 1 3  gues ts  
i n  attendance. 
G. Vai l lancour t  of IREQ and M r .  L. B. Wagenaar of AEP, t h e  
membership now s t ands  a t  62. 

The minutes of t h e  previous meeting i n  Los Angeles were 
approved as publ ished.  

With t h e  a d d i t i o n  of  two new merbers, M r .  

The var ious  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 
follows : 

WORKING GROUP ON REVISION OF DIELECTRIC TESTS 
G. W. I l i f f ,  Chairman 

The t r i a l  u s e  document covering d i e l e c t r i c  t e s t i n g  of t r ans -  
formers r a t e d  a t  115 kV through 230 kV, ANSI C57.12.14 w i l l  
be i n  p r i n t  very soon. The g a l l e y  proofs  have been reviewed 
and r e tu rned  t o  t h e  publ i sher .  

The t a s k  fo rce  on combining t h e  t r i a l  use doucment, 
the d i e l e c t r i c  test requirements of ANSI C5 7.12.00 has b a l l o t e d  
draf t  one of t h i s  document and reached t e n t a t i v e  agreement on 
a d r a f t  t w o .  
ment w a s  reached and n o t  y e t  r epor t ed  on previous ly  w e r e :  

262.b, and 

Items which w e r e  d i scussed  and on which agree- 
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3 . 3  Dielectric Test Subcommittee - L. S. McCormick (Con't,) 

1. Dielectric tests f o r  1100  kV w i l l  no t  be inc luded  i n  the  
table of test l e v e l s .  

2, The fol lowing BILs w i l l  be removed as recommendation values:  

a. 825 kV f o r  345 kV systems 
b .  1050 kV f o r  230 kV systems 

3 .  During switching surge tests, connections should be used 
t h a t  r e s u l t  i n  1.5 p.  u. vo l tage  appearing phase-to-phase 

w e r e  modified s l i g h t l y  p e r  recommendations from t h e  
surge p r o t e c t i v e  device committee e 

4 .  Terminations f o r  o t h e r  windings during impulse t e s t i n g  

D r a f t  t w o  of t h i s  document w i l l  be b a l l o t e d  next  i n  t h e  Task 
Force,  Working Group and Subcommittee - 
It w a s  r epor t ed  tha t  NEMA has  added t h e  ques t ion  of e x t e r n a l  
c l ea rances  a t  345 kV and above to t h e i r  agenda and w i l l  d i s cuss  
t h i s  a t  t h e i r  nex t  meeting. 
and r e p o r t  back a t  the next  meeting. 

We w i l l  monitor t h e i r  p rogress  

The Task Force on Revision of Dielectric T e s t s  of Shunt & a c t o r s ,  
C57.21 has been reorganized  with Bill Kennedy as Chairman and 
inc ludes  R. Musil, C. Honey, 0. X e l l e r  and S. Fos te r .  

A group w a s  organized t o  review the IEEE Standard 4 w i t h  r e s p e c t  
t o  t h e  response time of the measuring c i r c u i t s  used dur ing  impulse 
t e s t i n g ,  

REVISION O F  DIELECTRIC TESTING O F  DISTRIBUTION TBANSFORPERS 
W. R. Farberl Chairman 

During t h e i r  meeting they  covered t h r e e  i t e m s :  

1. Phase-to-phase tests 

The Working Group has  s u c c e s s f u l l y  b a l l o t e d  a proposal  
t o  revise Table 6 of ANSI C57.12.00, 
require a phase-to-phase tes t  of t w o  t i m e s  system vol tage  
f o r  d i s t r i b u t i o n  t ransformers .  
subcommittee before  the  n e x t  meeting, 

This r e v i s i o n  w i l l  

They p lan  to b a l l o t  t he  
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3.3 D i e l e c t r i c  T e s t  Subcommittee - L.  S. M c C o r m i c k  (Con't.) 

2 .  The Task Force a s s igned  t o  develop r o u t i n e  test  procedures  
f o r  impulse t e s t i n g  t h e  HV windings of d i s t r i b u t i o n  t r ans -  
formers r epor t ed  that they  i n t e n d  t o  as follows: 

a. Make the impulse tes t ing  of HV windings a r 

b. Develop a tes t  code t o  d e f i n e  the tests 

c. Prepare a tes t  guide 

test 

3 .  The Working Group-also heard a r e p o r t  by C. McMillen on 
a paper he  presented  a t  t h e  Winter P o w e r  Meeting. T h i s  
paper covered p a r t i a l  r e s u l t s  of an EPRI p r o j e c t  t o  
i d e n t i f y  p o s s i b l e  causes  of anomalous f a i l u r e s  of  d i s t r i -  
bu t ion  t ransformers .  One p o s s i b l e  cause t h a t  th i s  work 
has i d e n t i f i e d  is c u r r e n t  su rges  e n t e r i n g  the low v o l t -  
age t e rmina l s  and t r a n s f e r r i n g  t o  t h e  HV windings where 
f a i l u r e  occurs .  

WORKING GROUP FOR DIELECTRIC TESTS OF HVDC STRESSED TRANSFORMERS w. N. Kennedy 

Due t o  t h e  absence of the Chairman, C ,  Hurty, B i l l  Kennedy 
c h a i r e d  t h i s  s e s s ion  and r epor t ed  they had d iscussed  p roposa l s  
on p o l a r i t y  r e v e r s a l  tests. These proposa ls  w e r e  r e l a t e d  t o  
the t e s t  l e v e l s ,  1 .25  i n s t e a d  of 1.1 and t o  the number of 
r e v e r s a l s ,  two i n s t e a d  of one. ~~ 

They also aqreed t o  reduce the t i m e  of p a r t i a l  d i scharge  
measurement-from the l a s t  twenty 
test t o  the l a s t  t e n  minutes. 

minutes of t h e  one hour dc 
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3.3 Dielectric Test Subcommittee - L. S. McCormick (Con't.) 

WORKING GROUP ON PARTIAL DISCHARGE TESTS 
€I. Re Moore 

G .  Vaillancowrt,  Chairmaw of t h e  %Z Force on M e a s J w e Z  of 
- &w7t&dI /6 J l i  

Apparent Charge r epor t ed  data taken on the  pc/pV r a t i o  of a 
number of t ransformers .  This data confirmed t h a t  t h e  r a t i o  
inc reases  as t h e  t ransformer s i z e  inc reases ,  and t h a t  there 
is  a w i d e  d i spe r s ion  i n  t h e  data. T h i s  task f o r c e  w i l l  under- 
take t o  accomplish t h e  fol lowing before  the sp r ing  meeting: 

1. Determine recommendations f o r  apparent  charge c i r c u i t s ,  
i nc lud ing  t h e  ca l ibra tor ,  before  1/1/83. 

D r a f t  a s p e c i f i c a t i o n  f o r  apparent  charge measurements, 
i nc lud ing  recommended procedures by 1/1/83 e 

Submit t h e  above, a long  w i t h  a plan f o r  making comparative 
pc/pV measurements, t o  d i f f e r e n t  companies so t h a t  addi- 
t i o n a l  data can be c o l l e c t e d .  

2 .  

3 - .  a 
4 .  Presen t  t h e  available data a t  t he  s p r i n g  meeting and 

s t a r t  t o  f i n a l i z e  a guide f o r  measuring apparent  charge. 

Nr. E. Norton i s  t a k i n g  over as Chairman of t h e  Task Force on 
Acoustic Detection. They p lan  t o  prepare a guide for  f a c t o r y  
and f i e l d  d e t e c t i o n  of p a r t i a l  d i scharges  u t i l i z i n g  a c o u s t i c  
techniques.  

TASK FORCE ON RECOMMENDED DIELECTRIC TEST LEVELS FOR I200 KV 
P.  Bel laschi  

This  group has  completed i ts  t a s k  of de f in ing  recommendations 
f o r  t e s t  levels f o r  f u t u r e  use on 1100 kV systems. The essence 
of these recommendations is: 
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3.3 Dielectric T e s t  Subcommittee - L. S. McCormick (Con't.) 

1. BIL l e v e l s  s h a l l  be 2050 ,  2300 and 2550 kV. 

2.  

3, 

Chopped wave l e v e l s  a t  1 0 0 %  of  the f u l l  wave l e v e l s .  

Induced tes t  of 1 0 4 0  kV t o  ground for  one hour wi th  a 
7200 c y c l e  enhancement of 1 2 0 0  k V  t o  ground. 

Corona measurements t h e  same as those  t o  be adopted for 
the rev i sed  C5 7.12.00 dielectric tes t  requirements .  

BSL l e v e l s  w e r e  l e f t  unspec i f ied  because arrester 
c h a r a c t e r i s t i c s  are s t i l l  i n  a changing per iod.  

4. 

5 .  

T h e  recommendations w e r e  tu rned  over  t o  t he  chairman of t h e  
Dielectric T e s t  Subcommittee f o r  any f u r t h e r  a c t i o n  r equ i r ed  
t o  f i n d  t h e m  a home. Following t h i s ,  t h e  t a s k  f o r c e  w a s  
disbanded. 

I would l i k e  t o  commend and thank a l l  the members  of t h e  t a s k  
f o r c e  and p a r t i c u l a r l y  i ts  chairman, P e t e r  B e l l a s c h i ,  who 
pu t  a g r e a t  amount of e f f o r t  and t i m e  i n t o  t h i s  p r o j e c t ,  

* * * * *  

This concluded t h e  reports of the working groups and t h e r e  
being no n e w  business  presented ,  t h e  meeting w a s  adjourned,  

3.4 Dry Typ e Transformers Subeommittee - $? I?. Allen (6 

The Dry Type Transformers Subcommittee m e t  a t  1:OO p.m., October 26, 1982, 
with nine members and s i x  guests present.  The minutes of t h e  Los Angeles 
meeting w e r e  approved. A summary of t h e  Working Group a c t i v i t y  is  as 
follows : 

The Working Group on Standards f o r  D r y  Type Transformers Incorporatfng 
Solid Resin Encapsulated Coils  chaired by M r .  Ed Hoover m e t  on Monday 
with 17 members and 9 guests present.  Subsequent t o  the  spr ing  meeting 
i n  Los Angeles, t he  decis ion w a s  made t o  request  a revised scope f o r  t h i s  
pro jec t  r a the r  than c lose  the i n i t i a l  exploratory p ro jec t  and open a 
t o t a l l y  new project .  Accordingly, a revised scope f o r  p ro jec t  PC57.12.01 
w a s  submitted t o  the  Standards Board and w a s  approved a t  t he  September, 1982 
meeting. The revised scope covers developing s p e c i f i c  wording f o r  t he  new 
o r  revised requirements i n  C57.12.01 and Bq.12.91 t h a t  w e r e  i d e n t i f i e d  
in the  exploratory project .  Four task  groups have been organized t o  cover 
assigned par rs  of t h i s  pro jec t  and have s t a r t e d  t h e i r  work. The t a s k  
group chairmen are Messrs. Huber, Koenig, Rodden and Jonnat t i .  
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3.4 Dry Typ e Transformers Subcommittee - B. F. Allen (Con't.) 
The Dielectric Problems Working Group chaired by Mr. Jerry Corkran met on 
Monday with 10 members and 11 guests present. Draft 3.of the Guide for 
Conducting a Transient Voltage Analysis for the Dry Type Transformer Coil" 
had been submitted to the Working Group members for ballot prior to the 
meeting. 
outstanding. 
Subcommittee prior t o  the next meeting. 
have joined this Working Group. 

A few editorial changes were discussed. Some ballots are still 
It is expected that document will be balloted in the 

David Barnard and Jack Rodden 

The Working Group to revise Loading Guide C57.96, chaired by Mr. Bill 
Mutschler, met on Monday with 9 members and 13 guests present. The fact 
that a constant winding hot spot instrument of 30" has been assigned and 
used for the three average winding rises of 80", 115" and 150°C was brought 
up for discussion. It was generally agreed that for the purposes of this 
Loading Guide, the maximum allowable hottest spot rises of 110", 145" and 
180°C would be used to develop equivalent loading. 
from Working Group members to confirm or revise the present exponents in 
the temperature vs. load equations. The present equations for calculating 
winding time constant need revision to reflect both aluminum and copper 
conductor. Data will be solicited from manufacturers to support such 

Data is being: solicited 

revisions. 

Thermal Evaluation of Solid Resin Encapsulated Winding Insulation Systems- 
A discussion, chaired by Dr. George Bowers, was continued. 
was initiated at the Spring Meeting in. Los Angeles. Twenty people were 
present for this discussion. We were please to have Fir. Charles Snyder 
of CIBA-GEIGY Corp., present at this meeting. A project authorization 
request has been prepared and is being submitted. 

This subject 

3 . 5  Instrument Transformers - R. "1 C. Thomas ( f iLcw++J*1 

The Instrument Transformers Subcommittee met October 26, 1982, in an a l l  
day session with seven members present and eight guests present. The 
chairman of the Task Force on Short Time Thermal Capability of Current 
Transformers was unable to attend. Therefore, there was no meeting of 
the task force. However, a questionnaire was prepared for submittal 
to the EEI/AEIC Meter Services Committee for recommendations under 
practices of overloading current transformers. After reviewing this 
questionnaire, the Subcommittee is making a recommendation that this 
questionnaire not be limited to the EEI/AEIC Committee but to all users 
such as the government agencies, etc. 
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3 . 5  

3 .6  

Instrument Transformers - R. C. Thomas (Con't.) 
The rest of the day was spent in completing proposed revisions to C57.13.1978. 
Assignments were made for certain individuals to formalize certain sections 
of these proposed revisions into a draft for presentation at our Spring 
Meeting and then to letter ballot hoping that we will be able to meet that 
5 year deadline by that time. 

The NEMA Electrical Measurement Equipment Section transmitted to our 
Subcommittee their proposed draft of RIV testing and care and operation of 
instrument transformers for inclusion in the next revision of C.57.13. Time 
did not permit a discussion of this draft, but it was noted that it is 
essentially the material that has been in the NEMA Standards for instrument 
transformers for many years. Each member was given a copy of the draft to 
review and comment before our next Spring Meeting. 

Draft f5 of a proposed Guide for Grounding of Instrdent Transformers 
Secondary Circuits and Cases was prepared by the Relay Input Sources 
Subcommittee and was sent out to letter ballot. This is-project P860, 
ANSI C57.13.3. 

Insulation Life Subcommittee - C. McMillen LGE?) 

The meeting was opened by the chairman, Chuck McNillen, and a11 
present introduced themselves. 
guests present, fo r  a total of 53. 

written. 

There were 25 members, 1 alternate, and 27 

Minutes of  the March 30, 1982 meeting i n  Los Angeles were accepted as 

Reports of the Working Groups fol low: 

Working Group on Guides fo r  Loading - R. Olsson,  Chmn. 

T'ne Working Group met October 25, 1982 w i t h  a t o t a l  attendance o f  
The fol lowing new members of  which 15 were members and 17 were guests. 

welcomed i n t o  the Working Group: 

Mr. John W. Matthews, Baltimore Gas & Electric 

32, 
are 

Mr. Loren B. Wagenaar, American Electric Power Co. Service Corp. 

A review of the s ta tus  of  active Guides and Task Force work was made: 

Guide for Loading Transformers above 100 MVA. 

Mr. Dave Douglas reported t h a t  after a successful ballot (80% 
se) , negative positions were successfully resolved and edi tor ia l  

corrections were made. Draft 7 will be submitted t o  the IEEE Standards 
Board. There were two ballotings between March and October due to  a 
sustained effort by Messrs. Douglas and Mitchell. I t  i s  expected t h a t  IEEE 
Standards Board review should be completed by mid-1983, and publication o f  
the t r ia l  use document before year end 1983. 
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Guide For Loading Regulators 

document. O f  46 ballots sent out,  29 were returned. Most of the comments 
were o f  an editorial nature, although there were 2 negative ballots, The 
la t ter  were concerned w i t h  the use o f  distribution transformer Insulation 
aging curves instead o f  those f o r  power transformers (C57.91 vs. (37.92 
curves). The Working Group had previously discussed this and had agreed t o  
this use. I t  was also pointed o u t  that tes t  data is available t o  support 
this. The negative b h l l o t s  were resolved. 

Mr. W ,  Wrenn reported the results of b a l l o t i n g  on Draft 3 o f  this 

One question on the b a l l o t  asked whether t o  continue t o  include the 
nomograph i n  the Guide. Results were 9 votes t o  retain i t  and 19 votes t o  
delete i t ,  A t  the Working Group meeting there was no addi t iona l  support t o  
retain i t ,  hence i t  will be deleted. 

The section covering loading by t o p  o i l  temperature will a l s o  be 

A review o f  the IEEE standards will be made t o  assure that appropriate 

Additions t o  the Guide will include a section covering regulator 

del e ted, 

terms are used, particularly f o r  temperature. 

operation w i t h  6 5 O C  i n su la t ion ,  an index of contents, and a foreword. The 
new d r a f t  will be balloted w i t h  the working group and the insulation l i f e  
subcommittee before the next meeting. 

Reactor Guide 

The working group cbairman reported t h a t  the task force now included 
members from 3 manufacturers. Mr. J .  Matthews of Baltimore Gas and 
Electric volunteered t o  j o i n  the task force. By phone call t o  MY. Caverly, 
the task force chairman, i t  was learned t h a t  between now and the next 
meeting an outline o f  the proposed Guide will be made, I t  i s  expected th is  
will be distributed to  the working group. 

Task Force on Equations 

Mr. J. Aubin gave a presentation of IEC's hot spot equations. These 
will be included i n  a separate mailing t o  the working group. A summary o f  
various equations will also be sent t o  working group members asking them t o  
review and raise questions so that a complete review can be made. In this 
manner, the review would permit reaffirmation o r  indicate where more 
detai 1 ed study i s  requi red. 

IEC Guide For Loadinp 

Mr, J. Aubin reported t h a t  no future meetings of the group developing 
the IEC "Guide For Loading" are planned; rather, completion will be 
accompl i shed through correspondence. 



MINUTES OF THE IEEE 
TRANSFORMERS COMMITTEE MARCH 28, 1983 
OCTOBER 27, 1982 PAGE 15 
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Working Group on Thermal Evaluation - A. Wurdack, Chmn. 

The Wurking Group on Thermal t i o n  of Oil-Immersed Power and 
Distribution Transformers met a t  8: .M. Tuesday, October 26, 1982. 
E i g h t  members and 10 guests were pre 

agenda and minutes of the l a s t  meeting were handed o u t .  
approved as written. 

Transformer Commi ttee : 

Introductions were made, and the attendarice l i s t  was circulated. The 
The minutes were 

The revised standard IEEE-345 (C57.100) was balloted i n  the 

122 ballots were sent o u t  
95 b a l l  ots were returned 
10 affirmative w i t h  comments 

27 n o t  returned 
I negative 

The coqents and the *negative vote were resolved by an editorial 
correction, and the b a l l o t  results and the revision submitted t o  the IEEE 
Standards Board. The Board will  vote on the standard a t  their December 
meeting. 

80b Grubb's Task Force on ''Dissolved Gas Analysis Coordination w i t h  
Life Testing of D i s t r i b u t i o n  Transformers" had no new members and no 
progress t o  report. 

Dave Douglas-and his Task Force were asked t o  report on the work f o r  
EPRI -on Basic Transformers Life Characteristics work done by G.E. and 

Dave reviewed the conclusions o f  the two reports. He also 
mentioned the new proposal by EPRI for a d d i t i o n a l  work t o  be done on the 
subject of gas evolution. After some discussion i t  was agreed t h a t  
Chairman A. Wurdack would take summaries of these three items and send them 
o u t  to  the Working Group and for further action a t  ou r  next  meeting, In 
particular, the W.G. members should determine i f  these reports satisfy o u r  
needs and whether more work on this o r  related areas should be attempted, 
We then need t o  convey our  desires t o  others so they w i l l  know what  work, 
if  any, needs t o  be scheduled and t o  provide a guide f o r  further study. 

Workinq Group on Thermal Tests - R.  Veitch, Chmn. 

inqhouse. 

The Working Group met Monday, October 25, 1982 a t  1:OO P.M. There 

The entire meeting was devoted to  reviewing comments received on Draft 

were 11 numbers and 9 guests present. 

5 o f  the "Recommended Procedure f o r  Performing Temperature R i s e  Tests a t  
Loads Beyond Nameplate Rating". 

e 
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Bob Gwbb has compiled a summary of  a l l  comments of a non-editorial  
T h i s  data  nature and had marked up  Oraf t  #5 w i t h  the e d i t o r i a l  comments. 

was presented t o  a l l  the members and guests  a t  the meeting. 

The following are the 
{a)  In p a r t  A - "R ended Procedures f o r  Determining the 
Thermal Charac t e r i s t i c s  of an Oil-immersed Transformer", i t  was agreed 
t h a t  paragraphs 6.2, 6.3, and 6.4 would be reworked i n t o  a s ing le  
paragraph and t h a t  the loading would be on the basis of current, not 
t o t a l  losses ,  f o r  70%, 100% and 125% of maximum kVA r a t i n t  was 
f e l t  t h a t  loading by cu r ren t  would give more accurate  results and take 
less time than loading based on t o t a l  losses  a t  each of the above 
conditions.  One-hour grad ien t  runs would not be required since 
loading i s  set  by current .  Corrections can accurately be made f o r  the 
difference i n  losses  - 1.e. t o  accommodate the core loss f a c t o r  - by 
p lo t t i ng  o i l  rise from the results obtained fo r  the 3 runs and reading 
the h igher  o i l  rise based on t o t a l  losses  d i r e c t l y  from the curve. 

( b )  A lengthy discussion t h e n  took place on whether par t  6 ,  
"Recommended Procedure f o r  Performing Load Cycle Temperature Rise . 
Tests", should a l s o  be carried out  using current instead of t o t a l  loss 
as  a means of setting the test  current. Draft  5 i s  written on the 

poin ts  of discussion: 

bas i s  of loading t o  achieve t o t a l  loss ,  i .e. load loss f core loss,  
f o r  each loading condition. One o f  the main problems i n  this method 
i s  t h a t  an est imate  of f ina l  temperature a t  a given load condition 
must be m a d e v t h e  test  so tha t  the load l o s s  can be calculated.  
I f  the time f o r  a given loading condition is  s h o r t ,  say one hour, the 
o i l  and winding temperatures are s t i l l  r i s i n g  a t  the end o f  the test  
period. A shutdown has t o  be made at the end of the test  period t o  
determine winding rise and temperature b u t  there i s  not  time f o r  the 
usual one hour grad ien t  run a t  the proper current f o r  the loading 
condition. Therefore a cor rec t ion  must be made t o  the measured 
winding gradient .  

I t  was fe l t  by many o f  the members that setting the cur ren t  t o  
obtain t o t a l  loss and co r rec t ing  the winding gradien t  would produce 
less accurate  r e s u l t s  t h a n  using the ra ted  cur ren t  o n l y  f o r  the 
loading condition and making an o i l  rise cor rec t ion  f o r  the core loss. 
I t  was agreed t h a t  the e n t i r e  procedure would be much simpler if we 
used the current f o r  each loading condition instead of es t imat ing a 
higher  cu r ren t  t o  achieve t o t a l  losses  f o r  each loading condition. 

I t  was agreed t h a t  Bob Grubb would generate a l i s t  of pros and 
cons f o r  the two methods and forward th i s  t o  a17 his task force  
members and the working group members f o r  review and comment. T h i s  
should be done i n  about one month a s  i t  i s  v i t a l l y  important t o  make 
the correct decision before  proceeding w i t h  Draft  6. All Task Force 
and Working Group members will review this information and forward 
their comments t o  Bob. 
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(c)  There was a suggestion t h a t  acceptance cri teria be omitted from 
the procedure. One reason f o r  this  i s  a statement t h a t ,  "The analysis 
o f  gases shall n o t  indicate thermal breakdown of the oil o r  excessive 

t i o n  degradation". Most a t  acceptance cri teria 
t i n  makfng the test .  

I t  was suggested tha t  acceptable levels of gas generation should be 
provided in this procedure. . 

be provided, otherwise 

A1 though many manufacturers have their own criteria for  acceptable 
?evels o f  gas generation d u r i n g  a standard temperature rise tes t ,  
there i s  not  sufficient experience t o  set acceptance limits f o r  
temperature tests I t  was recommended that 
some group be aske 
on gas analysis for  b o t h  standard temperature rise tests as well as  
tests beyond namepl a te  r a t ing  . 

g acceptance cri teria based 

Guidance was requested from the subcommittee. 

Much discussion followed concerning the taking of gas samples before 
and after s tandard temperature tests and tests a t  loads beyond nameplate, 
manufacturer's data and limits for gas evolution, the new EPRI request for 
proposal t o  further examine gassing, and whether a t r i a l  use document 
should include acceptance criteria. The decision was made t o  remove thac 
criterion sentence from the proposed document. 

R. Grubb is  chairman of a Task Force t o  collect gas da ta  from 
d i s t r i b u t i o n  transformer tests for IEEE iY345. Mr. A. Wurdack will look 
i n t o  whether another Task Force i s  needed t o  collect gassing da ta  from 

I t  was announced t h a t  the Power Engineering Society now limits the 
number of accepted papers t o  53% of those submitted. 
t o  act fas t  when reviewing papers fo r  presentation. 
fast action when responding t o  ballots. 

N e w  Business 

Reviewers are urged 
W. Wrenn also implored 

Three new members are added to  the membership l i s t  of the Insulation 
Life Subcommittee: 

Mr. Olin Compton, Virginia  Electric & 'Power 
Mr. Dan Perco, Westinghouse Canada 
Mr. Charles Brown, Florida Power and Light 

Next Meeting, 

The next meeting 'of t h i s  subcommittee will be held Apr i l  10-13, 1982 
i n  Atlanta. 
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Insulation Fluids Subcommittee - H- A. Pearce 
The Insulating Fluids Subcommittee met on Monday & Tuesday, October 25 and 
26, 1982, with 12 members and 10 guests present. 
include the addition of Louis Gifford of Dow Corning to replace G. Coffman 
of Dow Corning and the addition of lerrell Hunt of EPA to replace 
Peter Niemiec of EPA. 

Mucb of the time was spent in deiscussing and revising Draft: #l of the 
Guide f o r  Handling and Disposal of Transformer Grade Insulating Liquids 
Containing PCB's, Project P799. A second draft will be prepared before 
the next meeting. 

Membership changes 

A preliminary discussion was held OR the Working Group document on 
Project (37.111 Guide for Acceptance and Maintenance of Silicone Liquid 
in Equipment. 
Subcommittee members by the next meeting. 

It is hoped that this will be ready to send to the 

Project C57.104 covers the Gas Guide and the extraction and interpretation 
sections are in need of revision. 
recomaendations for consideration in the spring, 

The Subcommittee members will prepare 

Any members of the Main Committee are invited to send comments to the 
Subcommittee Chairman and any items in the Gas Guide thit may have caused 
a problem. 

C O G )  
Performance Characteristics - 0. Compton VG PCO 

Working Group on TransEarmers Connected t o  Gnerators - 

The working group m e t  w i t h  7 members and 7 guests .  The minutes 
o f  March 29. 1982 were approved without change. 

Two m e m b e r s h i p  changes were noted. Mr; J i m  Falton o f  Sterns and . 
Rogers was added as a new member and M r .  Eipin Pate1 o f  Southern Company 
Services replaced Mr. John Woodall o f  t h e  same company. We wedcone these 
new members and thank M r .  Woodall for h i s  pas t  contr ibut ions.  

The inves t iga t ion  r e s u l t s  o f  a paral le l  bapacitor/inductor f i l t e r  
c ircui t  connected t o  the  neutral h i g h  voltage winding terminals of t h e  u n i t  
transformer used f o r  subsynchronous reasonance suppression tha t  was brought 
out a t  the l a s t  meeting was discussed. The appl icat ion o f  t h i s  f i l t e r  
can have the e f f e c t  o f  reducing the u n i t  transformer impedance up- 4096 
during f a u l t  condi t ions.  Input obtained from S. Benko o f  Southern Cali fornia 
Edison was discussed. 
such a special case and most l i k e l y  w i l l  not be applied generally t o  uni t  
systems, t h a t  it need not  be 'included i n  the guide. 

I t  was the concensus o f  the working group tha t  t h i s  
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3.8 Performance Characteristics - 0. Compton (Con't.) 
3.8.1 Working Group on Transformers Connected to Generators (Con'r.) 

The working group then turned i t s  a t t e n t i o n  t o  the review of Draf t  
3 o f  the guide. Since the l a s t  meeting prev ious ly  agreed t o  Editorial  
changes were included i n  Sect ion 3 (The In troduct ion) ,  whi le  Sect ion 5 
(Se l ec t ion  o f  Val tage  Ratings o f  the Unit  Transformer) was completely 
rewri t ten.  A l s o  Section 6 (Transformer Resign Considerat ions) ,  was a l s o  
rewri t ten .  

The chairman noted t h a t  addi t ional  generator decrement curves 
were needed s ince only  the Westinghouse e x c i t a t i o n  s y s t e m s  were represented 
i n  the Appendix. Mr. L. Stensland w i l l  t r y  t o  ob ta in  Genera2 E lec t r i c  data,  
w h i l e  Mr. J i m  Palton w i l l  at tempt t o  obtain Seimens-Allis data. These 
decrement curves w i l l  be compared and the Appendix made such t h a t  
representat ive  curves are  presented. - 

Comments on Sect ions 3 ,  4 and 6 were reviewed and incorporated 
i n t o  the document. I t  i s  planned t o  b a l l o t  Draf t  3 i n  the working group 
and i f  most comments are ed i to r ia l  i n  nature,  be submitted t o  t h e  
subcommittee. This  w i l l  most l i k e l y  be a f t e r  the spring o f  1983 meeting. 

0 
3.5.2 Short Circuit Duration WorkinR Group 

The Working Group on Short Ci.rcuit k i :z t im met on 
October 25, 1982 with l lnenbers  and 20 guests in attendance. 
X summary of Letter Ballot P784/D6 was presented as follows: 

Percent 
of 

3allots 
Ember Yailed 

Total ballots mailed 124 100 
Total ballots returned 104 84 
.LFfirrrative ballots received 96 77 

Nith Comments 
Without Comments * 

Negative ballots received * 
Sot Voting ballots received 
!.briber of ballots not returned 

93 
3 
2 
6 

20 

7 5  
2 
2 
5 
16 

Percent 
of 

Ballots 
Returned 

LOO 
92 

89 
3 
2 
6 
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3.8 Performance Charac te r i s t ics  - 0. Compton (Con't.) 

Pie xeeting then progressed with discussion of the n-0  
nezatii-e notes and comer& as received on 36. 
icere soon resolved by deletion of phrase describing right-hand 
curve as one "representing an acceptable although somewhat higher 
r i s k  level than the curve on the left." 

made t o  complete what becomes D7 - a document determined t o  be 
acceptable for presentation of the Standards C m i t t e e  as a 
Transformer Through Fault Current Duration Schedule. This 1V.G. 
can no\< pending approval, of Standards Comitee be considered as 
hasing completed its assignment. 

The negatiye votes 

Folloicing this, some rather minor editorial  changes were 

3 . 8 . 2  Barmonic Load-Current Eeating Working Group i'lecting 

1. E. F. Troy c a l l e d  t h e  meeting t o  order  a t  8:00 am. 

11. The attendance l i s t  is at tached.  

iII . Announcements 
A. Personnel changes 

* William P. Gibbons, USAT, joined the  Working Group as a 
mmber . 

I V  . Discussion of  9/20/82 d r a f t  of "Recornended Practice f o r  Establ ishing 
Transformer Capabi l i ty  When Supplying Nonsinusoidal Load Currents. " 
A. Paragraph 5 .3 (3 )  w a s  discussed in some d e t a i l .  This paragraph 

w i l l  be r ed ra f t ed  t o  incorporate  t h e  views expressed. 

B, Sect ion 3 w i l l  be completed t o  include a l l  symbols used. 

C. The a f f e c t  of high d i / d t  assoc ia ted  with l ine  notching, as 
r a i sed  by Jim Walton, w a s  discussed. 
t h i s  w a s  a vol tage  phenomenon and as s i c h  w a s  beyond the  
scope of  t h i s  docuaezt. The subjec t  was r e fe r r ed  t o  t h e  
Rec t i f i e r  Transformer Task Force f o r  considerat ion i n  t h a t  
standard.  

Group f o r  ballot. 

It was concluded that 

D. The rev ised  d r a f t ,  Draft 1, w i l l  be submitted t o  t h e  Working 
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3.8 

3.8.2 

Performance Characteristics - 0, Compton (Con't.) 

Harmonic Load-Current Heating Working Group Meeting (Con't.) 

v. 

V I .  

Ed Cham, chairman, Rectifier Transformer Task Force, rejioorted: 
Minimum rating of Transformers t o  be covered by that standard A. 

B. 

C. 

w i l l  be: 
* 301 kVA single  phase 
* S O 1  kVA 3 phase 
Standard will include: 
e Liquid insulated transformers 
0 Dry type transfomers 

C a s t  c o i l  transformers 
Standard will not be a free-standing docment, 
to ex5stir .g stazdards such 2s:  

IEEE 100 
0 ANSI C34.2 

but will refer 

Meeting was adjourned at 9:20 am. 

Working Group on Qualification of Class 1E Transformers for Nuclear Powcr 3.8.4 
! Generating Stations- 

B.- F. Allen  
FJ. H. Mutschler  
L. R. S t e n s l a n d  

GUESTS PRESENT : 

E. Chitwood 
K. L i n s l e y  
A. D. K l ine  

The Working Group m e t  i n  P h i l a d e l p h i a ,  PA. a t  
Cen te r  C i ty ,  on Sunday, October  2 4 ,  1 9 8 2  with 

t h e  Holiday Inn - 
t h r e e  members 

( o u t  of a t o t a l  s ix )  and on Konday, October 25, 1982 w i t h  t h r e e  
nexlbers and "Lfiree guests. 

The minutes  of "&e March 2 9 ,  1982 meeting were approved as w r i t t e n .  
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3 . 8  

3 . 8 . 4  

Performance Characteristics - 0. Compton (Con't.) 
Working Group on Qualification of Class f E  Transformers f o r  Nuclear Power 
Generating Stations (Con' t . ) 

The n e g a t i v e  ballots r ece ived  on P638, Oraft 11 w e r e  reviewed. 
Wcrking Group has been able t o  review ebsut a l l  of t h e  n e g a t i v e  
b a l l o t s ,  excep t  those p e r t a i n i n g  t o  Sec t ion  7 .  F a .  B i l l  Piutschler 
w i l l  contact Nr. C a r l  Hurty t o  h e l p  i n  r e v i s i n g  Sec t ion  7 .  I t  i s  
expec ted  t h a t  a new d r a f t  of P638 is  t o . b e  i s s u e d  s h o r t l y  a f t e r  t h e  
first of the year. 

The 

The comments on t h e  r e v i s i o n  to IEEE Standard 323, Draft  1 2  w e r e  
r e t u r n e d  t o  IEEE/NPEC/FIG 2.0 Chairman i n  August 1982 .  The w r i t e r  
thanked E%. Ben Al len  for h i s  comments on t h i s  d r a f t .  

I n  September, 1 9 8 2 ,  D r a f t  13 of t h e  previous  mentioned Standard was 
reviewed. I t  is p o s s i b l e  t h a t  ag ing  may n o t  be r e q u i r e 6  f o r  equipmen. 
l o c a t e d  i n  a m i l d  environment. 
t h e  Chairman of t h e  IEEE/EPEC/WG 2 . 0  prior t o  i s s u i n g  D r a f t  1 2  of P63 

T h i s  w i l l  be reviewed f u r t h e r  w i t h  

3 . 8 . 5  Yorking Group on Transformer Reliability 



€2 33Vd Z861: ' L Z  838OLSO 
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3.8 Performance Characteristics - 0. Compton (Con't.) 
3.8.5 Working Grup 011 Transformer Reliability (Con't.) 

' 35 - 7 7 . 7 7 %  tr-ecf : x -  

5 appmved with  commen;ts 

20 appmved 

25 appmved 04 app. w/cumm. 

--.ID 

= 1 4 . 2 6 8  -3-5 
2o  = 5 7 . 1 5 %  

= 7 1 . 4 3 %  
: 3 3  
. 25  
" T  

7 -  
2 -  
5 -  
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3.8 

3.8.6 

The 

Performance Characteristics - 0. Compton (Con't.) 
Working Group on Loss Tolerance and Measurement 

Working Gsoup on Loss Tolerance and Heasurement met at 8:OO A . M . ,  
Monday, October, 25 1982 ,  with 15 members.an& 13 
Mfnutes of. the pfev ous meeting were approved with n 
results of fouf ballots were discussed at the meeting of the Working 
Group. 

ts attendino. 
comment, TEe 

Corrections to Load Loss Measurement - Transformers Committee Ballot 
(Proposed addition to C57.12.90 - 1980, S e c t i o n  9.2.4.2, Draft 3 )  

The first ballot reviewed was the proposed addition to (257.12.90 
concerning phase angle error correction to load loss measurements 
balloted at the Transformers Committee level. The ballot results 
were: 

a2 Approved 
Approved w/commeat 
Not approved 
Not voting 
Not returned 

As a result of some of the comments, editorial changes were made In 
the proposal. The Working Group will try to resolve the remaining 
two negative votes;then either a circulation of chacge or another 
ballot will be issued at the Transformers Committee level. ( M r .  
Dutton and MK. Stetson were not present at the meeting to defend 
their negative ballots.) 

4 
2 
8 
30 

Voltmeter Connection for No-Load Loss - Workins Group Ballot 
(Proposed addition to ANSI C57.12.90 - 1980, SectLon 8.3.2.1, Draft 3 )  

The second ballot considered was Draft 3 of a Working Group proposal 
on voltmeter connection for no-load l o s s  measurement. 
results were: 

The b a l l o t  
c 

. Approved 11 
Approved w/comment 1 
Not approved 1 
Not returned 7 

Comments fson Floor:  

Al Goldman noted that confusian exists on specifying secondary MVA ratings 
and impedances referenced at different impedance bases. Mr. Goldman is to 
write a letter to Mr. Compton requesting specific actions. 
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3.9 Recognirion and Awards - J. V. Bonucchi 

There was no report. 

3.10 The Standards Subcommittee - L. R. Smith 

All subcommittees except the  Audible Sound and Vibration Subcommittee reported 
up-to-date status of t h e i r  projects .  
Audible Sound and Vibration Subcommittee will be furnished as an addendum t o  
%hi8 report  when dete-ned. 

me status on the  pro jec ts  under the 

Two new pro jec ts  have been approved: 

PC57.104 - AIYSI/IEEE Std. C57.104 - Guide for the Detection and Determination o f  
Generated Gases i n  Oil-Immersed Transformers and Their Relation t o  
the  Serv iceabi l i ty  of  the Equipment 

P954 - Guide f o r  Acceptance and Maintenance o f  High Temperature Hydro- 
carbon Liquid i n  Equipment Under Insulat ion Fluids Subcommittee 

Project  authorizat ion requests have been submitted f o r  the following proposed 
projects:  

ANSI-C57.21 - Revision of Die lec t r ic  Tesz Requirements f o r  Shunt Reactors a 
Under Die lec t r ic  Tests Subcommittee, Revision o f  Dielectr ic  
Tests Working Group 

ANSI-(257.93 - Guide f o r  In s t a l l a t ion  of Liquid-Iamersed Power Transformers 
Under West Coast Subcommittee, I n s t a l l a t i o n  Guide Consolida- 
t ion Wo rking Group. 

A t ask  force has been formed t o  consider act ion on Trial  Use Document 262B 
(Die lec t r ic  Tests of Transformers for Use on Effect ively Grounded Sys tem 345 kV 
and Above). 

X r .  Ron L i t t l e  has replaced Nr- R .  G. Sacobsen as chairman o f  the West Coast 
Subcommittee. Mr. Lit t le ' s  address and phone number are:  

The Washington Water Power Company 

Spokane, Washington 99220 
(509) 489-0500 ext. 2409 

P.0- BOX 3'727 

My records have the chairmen as l i s t e d  

R.  E. Liebich 
J. K. Easleg 

B. F. Allen 
0. R. Compton 
H. A. Pearce 
C. J. McNillen 

Ron L i t t l e  

I;. S. McCormick 

R. C. Thomas 

L. R. Smikh 

below: 

Audible Sound and Vibration 
Bushing 
Die lec t r ic  Tests 
Dry-Type Transformers 
Performance Character is t ics  
Insulat ing Fluids 
Insulat ion Life 
Instrument Transformers 
West Coast  
S tazldards 
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3.10 The Standards Subcommittee - L. R. Smith (Can't.) 

The following is a sununary of the activities and status of the various 
subcommittee projects. 

Project Status 

PC57.12*00 - 

PC57.12.01 - 

PC57.18.10 - 
1 

PC57.21 

PC57.95 - 

pc57.96 - 

PC57.104 - 

PC57.110 - 

e PC57.111 - 

P21 - 

Senera1 Re quireraent io F Li quid-Immersed Distribution Power and 
legdating Transformers 

Still being discussed in the working group. 

:enera1 Requirements for Dry-Type Distribution and Power Trans- 
formers 

Desirable changes related to solid resin-encapsulated coils have 
3een identified. 
rnderway. 

The development of specific proposals is 

3 emi -Conduc t o r Re et i fier T ransf o rmer 

Vorking on definitions. 

American National Standard Requirements, Terminology and Tesz Code 
f o r  Shunt Reactors 

Eallot still some time off. 

New task force formed. 

Loading Guide for Regulators 

New Chairman is Jack McGill. 

Draft #3 ballot out to working group. 

Guide for Loadrng Dry-Type Distribution and Power Transformers 

The working group continues to consider various changes. 

Guide f o r  the Detection and Determination of Generated Gases in 
Oil-Immersed Transformers and their Relation to the Serviceability 
of the Equipnent 

New project. 

Harmonic Load Current Heating of Transformers 

Will be discussed in October in Philadelphia. 

Mrst draft prepared for ballot. Coordination being accomplished. 

Guide for Acceptance and Maintenance of Silicone Liquid in 
Equipment 

First draft being prepared. 

Revision of hYSI C76.1 

No change since Xarch 1982. 
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3.10 The Standards Subcommittee - L. R. Smith (Con't.) 

P24 - Revision of AnSI C76.2 
Stalled in Standards Board office. 

P65 - T h e m 1  Evaluation of Ventilated Dry-Type Power and Distribution 
Transformen 

Now being balloted in ANSI C57. 

P76 - IEEE Guide for Acceptance and Maintenance of Transformer Askare1 
in Equipment 

Xeed information on the status of this project. 

P93 - Transformer Impulse Tests ((37.98) 
Approved by Standards Board. 

P26 2E - Revision of C57.12.90 Loss Tolerances 

Ballot D3 sent to fill subcommittee to be returned by September 
1982. Ballot is on section 9.2.4.2 - Corrections to Load Loss 
Measurements. 

C57.12.90; 8.3.2.1 Voltmeter Connection for No-Load Measurement 
Draft #3 of working group ballot being discussed. 

C57.12.90; 8.1 & 8.2.2 No-Load Loss Temperature Correction 
Draft #2 of working group ballot ready for working group 
discussion. 

C57.12.90; 8.2.1 Awaiting additional data. 

of Oil-Immersed Distribution Transformers ( C5T0 100-1 974) 

Approved by Transformers Subcommittee and submitted t o  Standards 
Board to be acted on at December Board meeting. 

P345 - Review of IEEE Std. 345-1972 Test Procedures for Thermal Evaluation 

P46 2C - Revision of C57.12.00 Loss Tolerance and Measurements 

Working group ballot #2. Beady for discussion. 

P513 - Seismic Guide for Power Transformers and Reactors 
l?u change since Narch 1982 report. 0 

P46 2D C57.12.00; 9.1 Ratio Tolerance Requirement 
No progress. The work has been reassigned. 

P523 - Guide f o r  the Control of Transformer Sound 
Withdrawn. Work covered elsewhere. 
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3.10 The Standards Subcommittee - L. R. Smith (Con't.) 

P 545 - Recommended Practice for Partial Discharge (Corona) Tests for 
Transf ormers 

Still being discussed in working group. 

P546 - Revision of ANSI Requirements f o r  Instrument Transformers 
c57.i 3 4  978. 

No activity since M8rch 1982. 

P637 - Proposed Guide for the Reclamation of Insulating Oil and the 
Criteria for Its Use 

Approved by Standards Board. 

P638 - Standard for Type Tests on Class 1E Transformers for Nuclear Power 
Generating Stations 

Attempting to resolve negative ballots on subcommittee Draft #11. 

P67O - Switchgear and Transformers Working Group on Instrument Trans- 
fomers for High-Voltage Circuit Breakers 

- P731 

Subcommittee reports no progress. 

Revision of Guide for Loading Current Limiting Reactors, 
ANSI c57.99 

We now have a chairman for this task force. 

Revision of Current Limiting Reactor Standards, ANSI C57.16 

Need information on this working group. Under what subcommittee? 

F'740 - Dielectric Test Requirements for Power Transformers for Operating 
at System Voltage from 69 through 230 kV (C57.XX) 

Report approved by Standards Board in laarch but still not 
published. 

P745 - Guide for Conducting a Transient Analysis for Dry-Type Transfomers 

- P757 

Still under discussion in the working group. 

Guide for Loading Transformers Above 100 MVA 

Now being balloted in Transformers Subcommittee. 

IEEE Guide for Loading Power Apparatus Bushings 

Stalled in Standards Board office. 
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3.10 The Standards Subcommittee - L. R. Smith (Con't.) 

P784 - Transformer Through Faul t  Current Duration Guide 

Draft #6 current ly  being balloted.  

P785 - Transformers Connected t o  Generators 

Draft #3 b a l l o t  r e s u l t s  being reviewed. 

P786 - Transformer Fa i lure  Reporting and R e l i a b i l i t y  Analysis 

Working group b a l l o t s  due back October 1 ,  1982. 

P799 - Guide f o r  Handling and Disposing o f  Askarels 

There w i l l  be an in-depth review of first d r a f t  a t  the meeting i n  
Philadelphia. 

P800 - Bushing Application Guide 

No progress s ince  March 1982. 

Terminology, and T e s t  Code f o r  Step-Voltage and 
P80 1 - Recommendations f o r  Revisions t o  ANSI C57.15 Requirements, 

Regulators 

Draft #5 has been bal loted i n  working group with four  approved 
( three  with comments) and one not approved. 
items w i l l  be the  agenda i n  Philadelphia. 

Discussion of these 

P832 - Detection and Measurement o f  P a r t i a l  Discharge (Corona) i n  Instru-  
ment Transformers 

No change reported s ince March 1982. 

P838 - Guide f o r  Performing Overload Heat Runs 

Now preparing Draft #6 o f  t h i s  proposed project.  

p842 - Loss Evaluation Guide 

Draft #5 was presented t o  West Coast Subcommittee during 
aummer power meeting i n  San Francisco. 

P852 - Bushings t o  Operate i n  Gas-Insulated Substation 

No progress t o  report  s ince Plarch 1982. 

There a r e  still  a f e w  pro jec ts  which I have been unable t o  get  a handle on: 0 
P670 - Instrument Tranbformers f o r  High-Voltage Circui t  Breakers 

Last reported ac t ion  was mailing of ba l lo t  P670/D4 dated 
September 16 ,  1980. 
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3.10 The Standards Subcommittee - L. R. Smith (Con't.) 

P732 - Current Limiting Reactors 
East report was in March 1980 when D. A .  Duckett resigned and a new 
chairman was being sought. 

P832 - Partial Di harge in Instrument Transformers 

The committee was to investigate to see if this work should be 
incorporated into C57.13. 

If readers of this report note any projects listed that are no longer active o r  
valid and should be removed, o r  if any active ones are not listed, please let me 
know so that 1 can add or delete as necessary. Please furnish P number, title, 
and relation to IEEE or ANSI Standard. 

3.11 West Coast Transformers Committee - R. G. Jacobson for Ron Little 
The West Coast Subcommittee met on July 22, 1982, at the Summer Power 
Meeting in San Francisco. 
Ron Little of the Bashlngton Water Power Co. in Spokane, Wash. 

The chairman for the next two years will be 

P842 - Loss Evaluation Guide for Transformers and Reactors. 
Draft 5 was presented to the members at the July 
meeting . 
Proposed Guide for Installation of Liquid-Filled Power 
Transformers. A request for Standards project 
authorization has been sent in. No reply has yet been 

(37.93 - 

received. 

P513 - Seismic Guide for Transformers. No change since the 
last report. 

The West Coast Subcommittee is planning to meet with the West Coast 
Substation Subcommittee in February, 1983, in Phoenix, Ariz. 

Comments from the Floor: 

0. Compton requested a meeting be held for the people working on the 
Loss Evaluation Guide. 

C. Honey requested that formulas utilities use be sent 
Subcommittee. 

to the West Coast 
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It was noted that there was nothing to report. 

4.2 DOE - D., Eo Flassey 

There was no report. 

4.3 Other Liaison Reports 

ANSI C76 second liaison position was filled by L. Wagenaar. 

The document on power line carrier equipment and CWT's, ANSI C93.4, was 
given to each Subcommittee chairman and copies were made available. 

4.3.1 Liaison Report on IEC Activities - J. C. Dutton 

I- 
I 
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4 . 3 . 1  Liaison Report on IEC Activities - J. C. Dutton 

IEC Technical 
since the recent printing of IEC eublic;iua 76-3 urnr FCWX 
~ a n S f O Z X l e S 5 ~ 3 :  a Levels and D i e l e c t r i c  Tests," 

tbt Tc-14 is tent;atively plannbg to 
the t ime aud place ate not yet determined, 

14 (Transformers) hks been tathek Qnrant 

w i t h  the Z-14 Chairmen, Ht. P. C. &a%, indicates 
fr 1983, but apparent~,y 
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4.3.2 Liaison Report on ANSI C57 Committee Transformers - J. C. Dutton 

Other ANSI Txansfo= Documents recently printed indude: 

ANSI has recently pdikhed "Procedures for the Eevdopnent and 
Coordination of PJneriOn MtionaL Standazds," at& Septmber I, 
1982, It is expected that the new procedures &scribed in this 
booklet w i l l  affect the organization of ANSI ?Transformer c h m i t t e s  
dlKing the nafn fep3 y-so 
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4.3.3 Status to IEE and ANSI Ballots - J. C .  Dutton 
ANSI c57 
BALLOT NO. 

IEEE PRIx3. 
NO. 

IEEE ANSI c57 
STD BD COHM 
SUBM, SUBM. 

ANSI 
BSR 
SUBM. 

IEEE 
BRIEF 

DESCIRIPTIQN 

C 5 7 . 2 1  ( S h u n t  R e a c t o r s )  

EDIT, 
TYPESET PRINTING 

C P r i n t e d  348 
P733  

C C C 

C C P r i n t e d  349 
P547 

353 

C S 7 . 9 4  (Dry-Type Rec. 
P r a c t .  1 

HVACC, C 5 7 . 1 2 . 5 5 ,  D r y  Type 

HVRCC, C S 7 . 1 2 . 2 7 ,  D i s t .  T r .  

C c 

N/A R e b a l l o t  

N/A C 

N/A C 

3 54 C IP P r i n t e d  

HVACC, C S 7 . 1 2 . 1 3 ,  P o w e r  T r .  

HVACC, C S 7 , 1 3 . 2 ,  Inst. Tr. 

C f 7 . 1 2 . 2 4 - 1 9 8 2 ,  D i s t .  T r .  

355 C I? P r i n t e d  

N/A Reballo t 

N/A IP 

N/A IP 

358 C C P r i z z t e d  

IP P r i n t e d  

IP Expected 10/82 

353 C 5 7 . 1 2 . 4 0 - 1 9 8 2 ,  D i s t .  Tr. C 

C N/A N/A C 5 7 . 1 2 . 1 4 ,  PT D i e l T e s t s  
( T r i a l  U s e  Document) 

ANSI/IEEE cs7.12. s6-igax 
Dry-Type Insul. T e s t i n g  

(Fomerly known as IEEE 65) 

ANSI/- C 5 7 . 9 8 - 1 9 8 2  
Impulse T e s t  Guide 

__ 

C B a l l 0  ting 

C 

C = Complete I? = In P r o c e s s  - B l t g .  = B a l l o t i n g  N/A = N o t  Applicable 
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4 . 3 . 4  Other ANSI Committees 

ANSI C57.12.1 - POWER TRANSFORMERS (0. C. OUTTON) 

Work has been i n  progress t o  update ANSI C57.12.10-1977 and ANSI C57.12.30- 
1977, and $0 combine these i n  a single document w i t h  a goal o f  eliminating 
as much duplication as possible. 
Meetings were held i n  Wa ington, DC, September 22 and 23, 1982 by the NEM 
Technical Committee and the ANSI C57,12,1 Power Transformer Subcommittee t o  
review and comment on a d r a f t  of this proposal. 
Also discussed a t  these meetings were comments and proposals o f  Mr. R .  
Beckwith r e l a t i v e  t o  LTC transformer control standards. 

ANSI C57.12.2 - TASK FORCE ON DISTRIBUTION TRANSFBWER PRESSURE RELIEF ( C ,  KAPPELER 

This subcommittee m e t  - i n  S t .  Louis on October 14, 1982 

Standards (257.12.21 and C37.12.22 i s sued  in 1980 and 
CS7.12.20 issued 1981 are  being  reviewed for r e v l s i o n s .  Any 
desired changes should be  directed t o  t h e  appropr i a t e  Working 
Group Chairman. 0 

St;iadard C57.12.26, draft X, will be  ballotted w i t h  
goal of being approved b e f o r e  year ead. 

It has  been proposed tha t  a s t anda rd  be  developed f o r  

The practice of i n s t a l l i n g  t ransformers  on poles i n  

dual voltage and 0 - T  transformers. 

t h e  h o r i z o n t a l  p o s i t i o n ,  a s  w e l l  as al lowable t i l t  on both 
pole and p a d m a n t s ,  were discussed. As t h i s  appears t o  b e  
an i n s t a l l a t i o n  o r  a p p l i c a t i o n  problem, i t  is requested 
that this problem be  s t u d i e d  and acted upon by IEEE. 

ANSI C57.12.4 AND C57.12.5 SUBCOMMITTEES- (J .  C. DUrsOH)  

These Subcommittees working j o i n t l y  have begun t o  develop a standard fo r  dry 
type network transformers. 

ANSI C57.73 - INSTRUMENT TRANSFORMERS ( R e  C. THOMAS) 

No Committee meeting. 

ANSI CS7.15 - VOLTAGE REGULATORS ( A .  C, WURDACK) 

No Committee meeting. 
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4.3.4 Other ANSI Committees (COn't.) 

MSS csz - SURGE PROTECTIVE DEVICES AND IEEE SPD COMMITTEE ( E .  J. YASUDA) 

S p r i n g  1982 Surge Protect ive Devices Committee Meeting 

The Surge P r o t e c t i v e  evices Committee (SPI)) d its Spring 1982 Meeting 
the Chasa Park Plaza tiofel in St. Louis, Missouri, May 3-7, L982. 

A new Working Group, on Surge Protection f o r  Dispersed Storage Gsneration 
System, was establ ished under the Application 03 Sume ?ro tec t ive  Devices 
Subcommittee. The W.G. scope calls f o r  the review o f  ex i s t ing  standards,  
regulations,  and codes pertaining t o  system grounding and surge protection. 
In the process, evaluate and recolmnend the adequacy of these documents for 
appl icat ion t o  dispersed s torage generat ioa system. The W.G. will a l s o  review 
standaxis,  regulations,  aud codes be ing  developed by other  e n t i t i e s  as 
appropriate . 
Parts  Z (Introduction) and 2 (Grounding on Synchronous Generator Systems) of 
the Neutral Grwnaing Guide, SEEE 143 a re  present ly  being balloted within the 
8eutral Grounding Devices S u b c d t t e a ,  chaired by E. R. Taylor, Jr. Other 
par ts  df the guide being devalop'ed, include Grounding Guide f o r  Auxi l l ia ry  
S y s t e m s ,  Guide f o r  Grounding Dis t r ibu t ion  Systems, and Guide for Gtoundillg 
Transmission and Subtransmission Systems. 

0 

The SPD negative ballots on the revis ions of (32.1 t o  es t ab l i sh  test 
requirements f o r  the aerJ heavy duty d i s t r ibu t ion  c l a s s  a r r e s t e r s  were 
resolved. 
Boasd f o r  approval. 

The proposed revis ions w i l l  b e  fotwarded t o  the B E E  Standards 

The W.G. on Arrester Protection and Coordina 
MC meet during t h i s  meeting. 
impulses on a transformer (with an arrester) is s t i l l  be ing  planned ac, the OB 
test laboratory. 
perfowed t o  obtain the maximum voltage across the transformer Winding 
following arrester operation. 
the review of the proposed revis ions t o  the d i e l e c t r i c  test requirements of 
CS7.12.00 and C57.12.90. 
on Revision of Dielec t r ic  Tests* 

The metal-oxide surge a r r e s t a r  (MOSA) standard is ac t ive ly  being developed. 
Draft #5 of th  p a r t i a l l y  cwtpleted documant is current ly  baing reviewed by the 
W.G. 
the corraspondiag K O S  standard development in IEC. 

former ~nsula~ion d i d  
Laboratory t e s t  w i t h  steep-front cur ren t  

This w i l l  validate computer studies which have been 

The more recent a c t i v i t y  of the W.G. r e l a t ed  t o  

Comments w e r e  s u b m i t t e d  t o  the chairman o f  the W.G. 

Concurrent with t h i s  ac t iv i ty ,  the W.G. is  ac t ive ly  par t ic ipa t ing  w i t b  
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The Fall 1982 SPD Meeting in Memphis, Tennessee will include a panel 
discussion on Elecrrical Protaction o f  CATV. 
from CATV, telephone, glectric power utility, and REA representatives. The 

ssiop will address such aspects a& applicabla codes, regulations as 
well as des* considerations an coopera+ion beeween GATV, telephone a d  
electrical power ut i l i t ies .  

Panel d e r s  will be made up 

.- . .. .- -.- . 
A N S I  C68 - T E C H N I Q U E S  FOR D I E L E C T R I C  TESTS ( L .  S .  MCCORMICK) 

No activity. No report. 

ANSI C76 * B U S H I N G S  ( N .  J. MELTON) 

No activity to report. 

A N S I  CS4 - PREFERRED VOLTAGE R A T I N G S  (9. 6. OUTTON) 

mrk to revise C84.I has been cm@Leted and (as of IO/U/82) the 
propsed revision is bejag considesed for final a-oval by the AIS% 
&ard of Standards Review. It is e x p e e d  that this revision of ANSI 
C84.1 w i l l  be printed in 1982. 

ANSI C89 - S P E C I A L T Y  TRASNSFORMERS (S .  J. A N T A L I S )  

1. No ALYSI C89 Xeetfngs were held in 1982. 

2. Work is going on in NEMA ST-8 Technical Committee to revise NEMA ST-20 
(ANSI C89.2) removing references and sections relatiag to transformers 
above 600 volts. 
high voltage published recently (ANSI CS7.12.01, CS7.12.91, CS7.12, SO,  
51, 52). 

This will avoid conflict with the new Standards on 

This work was approved at the November 1981 NZX.4 Annual Meetiag. 

A N S I  C 9 2  - I N S U L A T I O N  COORUINATI0N (J. C. DUT"O!I) 

With tbe completion of the revisions of ANSI c32.1-1982 and ANSI 
c92.2-1981, the current work af the C92 Ccarmittee appears in good 
condition. C92.1-1982 is being printed, and C92.2-1982 is printed, 
APSI e92 Carmittee meetings are scheduled in A t l a n t a  Dec-r I and 

_ _  2, - *  1982. _- 
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4.3.5 IEEE Committees 

IEEE JOINT COMMITTEE ON NUCLEAR POWER STANDARDS (t. R, STENSLAND) 

The IEEE/NPEC -2 m e t  on April, 20 and 21, 1982- 

1. P600, "Standard for Accreditation of Otganizations 
that Perfom Qualification Testing of Equipment f o r  
Use in Nuclear Power Generating Stations" - was 
approved by NPEC, 

2 .  The Working Group on the Qualification of Class LE 
Transformers returned comments in August to NPEC/SC-2 
on P.323/D.12- 

3. The tentative NPEC/SC-2 meeting i s  scheduled for 
October 20 and 21,  1982, in Washington, D . C .  

IEEE W.G. NO. 70.1 - GAS INSULATED SUBSTATIONS (D. J. CASH) 

No- report available. 

e 
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REPORT OF ACTIVITIES IN CIGRE SC-12 TRANSFORMERS 

(W.J. McNutt - U.S. Representative t o  CIGRE SC-12) 

A meeting o f  SC-12 took place i n  Paris on September 6 i n  conjunction 
w i t h  t h e  C I E  1982 General Session. 
Colloquium t o  b e  held i n  Aachen, Germany i n  September 1983. 
subjects w i l l  be: 

1. Thermal aspects of transformers.  

Plans were set f o r  a Transformer 
Discussion 

2. Terminal connections (Bushings) 

3. Cores and core steel. 

Work i n  the U.S. and IEC on revised loading guides has s t imulated new 
interest i n  thermal aspects - l o a d a b i l i t y ,  hot spot  measurement, tem- 
pera ture  l i m i t a t i o n s ,  There were suggestions t o  form a Working Group, 
b u t  that ac t ion  was postponed u n t i l  a f t e r  the colloquium discussions.  
One item of note  was the fact t h a t  d i r e c t  reading hot spo t  sensors  
have been installed i n  two production transformers i n  the U.K. These 
operate  on t h e  principle of  measuring the vapor pressure o f  a v o l a t i l e  
l iqu id  contained i n  a capsule buried w i t h i n  t h e  winding. The capsule 
is  made of  stainless steel and measures 8 x 2.5~50 m. Sweden a l s o  
reported experience w i t h  fiber o p t i c  temperature sensorS i n  a prutotype 
transformer.  

The f i rs t  two colloquium subjects will be c a r r i e d  forward a s  p re fe ren t i a l  
subjects f o r  the 1984 General Session. In addi t ion ,  there will be gen- 
e r a l  discussion o f  "Par t  Winding Resonances" w i t h  
frum SC-33. (Overvoltages and Insu la t ion  Coordination).  The SC-12 
Working Group on t h i s  la t ter  subject has been reorganized under t h e  d i -  
rec t ion  of Dr. G, Preininger  o f  Austria. I n t e r e s t  is high i n  that 
many count r ies  have experienced transformer f i e ld  f a i  1 u r n  which they 
now a t t r i f r u t e  t o  e x c i t a t i o n  of  an internal natural  frequency by an ex- 
t e rna l  o sc i l l a to rysn i t ch ing  voltage. I was asked t o  provide  the lriorking 
Group w i t h  data  on natural  f requencies  of t r a n s f o m e m  o f  U.S. manufacturc, 
p a r t i c u l a r l y  those o f  shell form cons t ruc t ion ,  and I wil l  be seeking such 
information i n  our  Working Group. 

i nv i t ed  pa r t i c ipa t ion  

A t  t h e  suggestion o f  the U S .  Technical Committee I ra i sed  the question 
of de t ec t ion ,  containment and disposal  of  PCB compounds as  a possible  
SC-72 Working Group subject. Some interest was shown by representatives 
fran Japan, Aus t ra l ia  and I ta ly ,  b l i t the  conclusion of t h e  group was t h a t  
t h e  subject was not of general interest t o  the CIGRE community. 
ion was expressed t h a t  allowable PCB l imits is more o f  a p o l i t i c a l  problem 
than a technical me. I t  was suggested tha t  the matter be referred t o  
SC-75 ( Insu la t ing  Materials) by t h e  SC-72 l i a i s o n  member. 

0 
The opin- 
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National Electric Code - E. J, Huber 

Attached are  copies of pages 246 and 247 of the  National Electrical C o d e  
Technical Committee Report (preprint  of Proposed Amendments f o r  tfie 1984 
NEC). 
those involved with l iqu id- f i l l ed  txansfozmers employing a "less- 
flnmmnhle" liquid, sometimes called "high f i r e  point" l iquid.  

other  portion of the preprfnt, please note that comments should be sen t  
t o  : 

The act ion proposed fo r  Section 450-23 may be of i n t e r e s t  to 

anyone wishes t o  comment on the proposal f o r  Section 450023, o r  any 

National F i r e  Protection Association 
B a t t e r y m a r c f i  Park 
Quincy, Massachusetts 02269 

To be considered a t  the  next Code-making panel meetinqs, Comments must 
be received by NFPA by November 1, 1982; 
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4 . 3 . 8  National E l e c t r i c  Code - E. J. Huber 

iUe~mE~l c+i3 
-ATION: aSO-23. Less-Flanmtable Liquid-Insulated 
Transformers. r ransfomem imulatad w i t h  l i s ted  less-flamaable 
l iouids shalt be Dcnaittcd to oe ins ta l led without a v a u l t  i n  
no~olnbust ib le  occupancy m a s  o f  noncoabustible buildingse, 
provided them i s  d l iqu id  confinemnt area, thc l i qu id  has a f i r e  
point o f  not less than Joooc, and the ins ta l la t ion  Canplies with 
a f l  r e s t r t c t l m  pmvidcd fop i n  the l i s t i n g  o f  the Itquid. Such 
indoor transfwmar ins ta l la t ions not meetlng tha rest r ic t ions o f  
th liquid lfstlng. or ins ta l led i n  combustible buildings or 
cmbustfble occupancy weas. shall (1) be pmvtdrd w i t h  ar 
amuatlc f f r e  a x t l n g u i s h i ~  system and a l iqu id  canflnacnC a m .  
or (2) be i m t a l t c d  in a v m l t  eonptytng w l t h  Part C of tkls 
*iClr. 

Trmitoraclrr fnstrl'ld indoorJ ard ratad over S.WB wits shall 
8e ~mtrlled In a vault. 

Trsnsfannn trrst i l lCd oulloom shal l  coclply wfth the safeguards 
d S u t h n  bfo-0.  

(FPN) As used i n  thls Seetien DrroKolllbustlble* refers to Type I 
am TyDe I1 bui ld ing construction and nomoaWstible maceriais as 
defined i n  Types o f  Buildfng Constroction, NFPA 220-1979. 

'FPN) Sac d c f i n i t l m  af *LisrPd* i n  A r t i c l e  1M. - -_ -_ - - - - - .__ . - - _.. 
SU~TA~TIATION: mrs proposai addresses the subject of Prooosals 
bA9. 13-LO. 13-21. 13-22. and 13-23 and i n  the opinion of CMP I3 
pmvidm reasonable s.fety for the ins ta l la t ion  o f  less-flanmble 
1 iouid-insulated transfonnm. 

NEGATIVE: Boyd: 
COmwT ON RITE: 

450-% 
rIU - twwitnoloqy 'nontDIParstibleB as usad I n  Sectlon 

pmocsal is  not s t r i c t l y  correct. NFPA 220 re fers  
to and wws only *comWstibie* matkials. *Occupuries' arc 

bascd on UI. area act 
1, health, panat, res 
, awl storaqe. Thls be c l a r i f  id. 

EXPLANATIOll OF VOTE: 

'coabostib le* and 'nOncmtwstiJ te. - 
Log # 97 

13- 19 - i450-23): k c g t  fn Princlple 
SUIITTER: Ed Fleldfng. Ed Fielding Elect r ica l  Contractor Corp. 
-ATXON: Revise fourth parag- as f o l l o w :  
Less-flamable 1iQUfd-inSUlatad t r a n s f i a a m  insta l led ouodowt 
shall c w l y  w i t h  the safeguards o f  Section 450-27. 
SUBSTANTIATION; 1)M reference as presmcly wr i t ten is unclear. 
I t  could be interpreted that outdoor ins ta l la t ions are to be 
011-1 nsu lated transf m e r s .  
PANE?. ACTION: Acceot i n  Principle, 
E W C S R R T :  The substance of the pr000~a1 was accwted in i t s  
encirety and incorporated in to Panel Proposal 13-LE. Only 
ed i to r ia l  revisions @re made to the text. 
VOTE Q PANEL ACTION: UnglrAxrurly Affirmative. - 

Log # 811 
13- 20 - (450-23 and 4-23, FPI): AcuDt in Principle 
NBIIImR: Gerald E. Lingatfelter. h e r i c a n  Insurann Association 
-ATION: Revise 1s t  paragraph d Section 45043 aad 1st  
line of rim p r i n t  note to nso: 

"850-23. HIgh Fire Pol& Liquid - Insulated Transfacnar. 
transfnstan Insulated w i t h  less-flannable l lquids shal l  be 
pami t tad to be insta l led w i t h u u t  a v a u l t  i n  occu~ancy mas 
containlng only noncombustible materials i n  buildings of Type I or 
Type I1 cmstroctlon, omvided....m 

1 s t  l fne o f  FPN - "For d d i n i t l w n  of % o n c m s t i b l e  material. 
and 'Type I' and "Type If. e!nstructlon. see Types of Building 

SUBSTANTIATION: lhe provisions of NFPA 220-1919 do not define 
'ioncocmustrbl'e. as Urs tcn i s  used i n  th is  section. I P A  2M 
does define *noncoAlbustcble material' and provides def fn l t ions of 
v w i w s  standad types o f  bui lding construction ('noncclabustible 
buildings' i s  not imluded). 
consistmt with YFPA 220-1979 ana. ua believe, with the 
coamlttee's intent. (Note: This proposal w i l l  have to be 
coordinated wth tno TIA wording which wf11 also be p r a ~ ~ ~ e d  for 
th is  section.) 

ConStrXtion. *PA 220-1979. 

We propose wrdIng wcrich Is 

PRWQ ACTION: Accmpt i n  Principle. m: 
cnxirety a M  incornorated in to  Panel Prooosal 13-18. Only 

The substance of the proposal was accepted i n  i t s  

ed i tor ta l  revisions were aadc to the text. 
V O E  ON PWU ACTION: Unanimously I f f i rmat i re .  

246 

: (Con't.) 

13- 21 - (450-23): Aecaat In Prineiola 
LOg I 1557 

sumrrrnrl Tor bar. b corning io iporat icn 
-ATION: Proposed new Wt for Scstlon 450-23. 

450-23. Less Flanmable Liquld-Insulated Transformers. 
Transformem insulated n i t h  l is ted less flatunable l iqufds shal l  be 
permitted to be insta l led w i t h o u t  a v a u l t  in noncoAbustible 
0ccupanCy areas of nonconbustible buildings. 

Such indoor transformer instal lat ions not meeting tha clearance 
requirements of l i qu id  l i s t i n g  or i n  coimustible buildings or 
combuntble occupancy area, shal l  be provided with an autonatic 
f i r e  exttnguishing system or m a l l  be insta l led i n  a v a u l t  
m u l y i n g  with Part C o f  u l i s  article. 

Transformers insta l lad indoors aid rated over 3S.OOO vol ts  shal l  
be insta l led I n  a v u l t ,  

Transformers i n s t i l l e d  outdoors shalt be safeguardad w t t h  
respect to cm@ustible materials in xcordanc. with Sectfan 590-27, 

F o r  the wmose of th is  sectfen. a less flrrrble l i qu ld  i s  OM 
with a l i s ted  f f r e  mint awl a Mat mleare rata v a l w  that  it 
related to the c l e a r a m  requirements established in the l i qu id  
l ist ing. 

F o r  def in i t ion of "oncanbustfble.' as used in th is  section, sea 
NFPA 220-1979, T m i s  o f  8ui ldinp Construction. 

See d e f i n i t i o i o f  "Listed' tn-Ar t ic le  100. 
SUBSTANTIATION: The f i r e  hazard o f  an insulat ing f l u i d  such as a 
transformer l lqu id  i s  ddrectiy related to i t s  use environment i n  
specif ic transformer installations. The f i r e  point i s  a 
f larmabf l i ty  characterist ic of a f l u i d  and cannot dlOtW provide 
adequate information t o  assess the f i r e  r i sk  fa a f l u i d  in a 
transformer. The exfst ing FMt l f s t l n g  of insulat ing f lu ids  
r r la tes  to f l a m a b i l l t y  characteristics such as f i r e  point dnd 
heaC release rate (of a specified large pool ffre test) t o  the use 
env i ronmt  of transformers i n  noncodmt ib le  buildings dnd 
noncoabustible occupancy. and thereby assesses the to ta l  fire risk. 

I t  is. therefore, i n  Section 450-23, necessary to eliminate the 
term high fire point l iqu id  and redefine the term less flaraRable 
liquids, as shown i n  the proposed text. 
PANEL ACTION: Accept i n  Principle. - The substance o f  the pmoosat was accepted i n  f ts 

incorporated in to Panel Proposal 13-18 w i t h  ed i tor ia l  
revisions. Specific rest r ic t tons to a par t icu lar  l i s t t n g  such as 
clearance and heat release rate, w e r e  omitted to recognfze that 
other l i s t ings  o f  l f k e  materials may have dffferenc restr ict ions. 
VOTE OPI ?Ma ACTION: Unanimously Affirmative. 

0 
. _ _  Y .-- w g  I & I f  

13- 22 - (450-23): k c e p t  i n  Princlple 
SUBE(rmR: National F i r e  Protection Association 
-ATTON: Revise 450-23 as follows: 
a f o - 2 3 .  Hiqh F i re  Point Liouid-hsulatad Trans form% 
Transformers insulated with less-flafanable l iquids Shall be 
permitted to be insta l led without a vault i n  n o n c m s t i b l e  
occupancy areas o f  nonconbustible buildings, provided there i s  a 
l iqu id  confinentent area and the l iqu id  i s  l is ted as havtng a f i r e  
point of not less than 30OoC. 

Such indoor ban$former ins ta l la t ions i n  c m u s t i b l e  buildings 
or cocnbustible occupancy areas. shall be provided w i t h  an 
automatic fire extinguishing system or shall  be inszalled i n  a 
v a u l t  c m l y i n g  with Part C o f  th is  art icle. 

be instal led i n  a vaul t .  
Transformers insta l led indoors and rated over 35,600 volts s h a l l  

Transformers insta l led outdoon shall  eonply w i t h  Sactlon 

(FPN) Fer d e f l n i t f m  o f  "oncPnbustiblem as used fn th ls  
section. see Tmes o f  Buildlno Construction. NFPA 220-1979. 

450-27." 

( F P N ) .  see &i fn i t i on  o f  *Listed* i n  Ar t fc le  100. 
SUBStANT?ATION: lssued as Tentative Interim AaMdmnt NO. 7041-1 
to the L981 NR IO". ELECTRICAL CODE bv the NFPA Board of 
O i r e c t m  on Nwenl)er 14. 1980, as the-result o f  an appeal by 'KE 
Cam. 
~i~ii ACTTON: AccCpt i n  Principie. 
? b H a  C m  : The substance o f  the proposal has been dccc~teQ in 
i t s  entirety and incorporared in to Panel Prwosal 13-18 with 
ed i to r ia l  revistons and the addition af substantfative material t o  
bettar define the ins ta l  la t lon restrictions. 
VOTE ON PWEL ACTION: Unanimously Affirmative. ' 

Loa # 1510 
13- 23 - (44043): Acccmt i n  Prlnciole 
SUBWITTER: Jemcna A. Norcia. Fluids Oivioion. R E  Comoration 
-ATION: 450-23. High Fire Point LiQUid-hSU1dtad 
t r a l l S T O m e r t .  lransformers insulated w i t h  less-flamable ligu~ds 
shall  be p m i t t e d  to be instai led without a vault i n  
noncerbustible ~ ~ ~ u o a n c y  areas of noncorbustibie bu i l d lqs .  
provide0 there is a l iau id  confinement area and the l iqu id  :s 
l i s ted as having a f i r e  Doint o f  not less than 30O0C. 

Such injoor transfamar i n s t a l l a t l m s  i n  cofflbusttble buildings 
or cpntlusrlble occuoancy areas shal l  be pwvided w i t h  an W t O M C i C  
f i r e  extinguishing system or shall  Se instal led in a vault 
cowlying with P a r t  C o f  t h i s  art icle. 

Transformers insta l led indoors and rated over 35,000 volts 51311 
be instal lea in a vault. 

Transformers insta l led outdoors shall  c m l v  rrith SeCtlan 455-27. 



MINUTES OF THE I E E E  
TRANSFORMERS COMMITTEE MARCH 28, 1983 
OCTOBER 27, 1982 PAGE 45 

4 . 3 . 8  N a t i o n a l  E l e c t r i c  C o d e  - E. J. Huber ( C o n ' t . )  
SUESTANTIATTOR: a. Th. above pmposal IS . idWf+l .  to the 

31-1. 
present x c t d n  OW-23 ~ k i c n  a s  the resul t  of IW~S-W*- 

i )  l%i~ proposal has. in  effect. bean the operative Code 
b. Substanttatton: 

section for b e  specif ied indoor transf- a w l i c a t i o ~  during 
tm last  o i x  years: the controIling o m i s i o n  being the 3oOaC 
fire point  requirement. The 300% hign f i r e  point  requirement 

been (WI k m m  lneraase in indoor transformer fires since high fire 
point  f l u ids  nave bem Suhstitutab for atrarel. 

aDplicatlon, unccfoplicated. and not subjrrt to n i s a w l l c a t l o n  by 
persons administering the cod.. 

introducad as a possfbie Code critwton. it is  not a e~ncrpt qmnt 
for cmw1utiol).  Calculationr nacessary to d e t c l r i m  heat 
release rem am coaplicated md m i r e  a thohoracpk understurdfnp 
d Ute pr inc ip les  wd t m m i c a i  base i n v o l v d  'fa wda fo Wttm 
#mer awtlcat ion.  Since m t  Code users are not t r a i t n d  In 
these prlncigles or -le81 bases, there 1s a htgh p m b W l i t y  
of n1sapplIcatfon 

iv) Beyond fim poi*, to d s s w  the ftta hazard of a 
transformer insulat ing l i q u i d  in i ts  transfornor a@g11cation 
m u i r o ~ t ,  ft is wll recognized that a l l  of the f o l t a i n g  
f l&mabi l l t y  c ! I ~ t s r i s t i u  mst be consider& and avalruud 
siarltanaouslyt 

a) Ease of ignt t ion f l  Oxygen dealetfan 
b) Fi re  gmmth g) F i re  endurance 
c)  Flarp. prooagatlon h) Soecific heat 
d) Heat release 1) Thana1 conductivity 
e) Extinpuismmt j )  butoigni t ion point 

has proVCn i t S l 1 f  &S d SatlSfaCtOf'y Cod. Standad S i n C a  t h m  has 

11) The presently ex is t ing  Section 450-23 IS clear In i t s  

i l l )  Although tha heat micase ra te ConccOt w l l 7  proOIQly be 

Log j El0 Continua 

charactsiristics as WE sole cr i ter ion,  to the axelusion of the 
others, wuld unreesorwbly restrict constiam In  the selection of  
high flre point transformer fluids. Any Code saction. sa revised. 
would preclude the consumer from selecting, ammg presently 
w a i l a o l e  flufds, those f l u ids  nitk have bofn e lec t r i ca l  
rellhoflity dd, considering ALL f l a n u b t l l t y  charactedsties. 
pmertles M i d  nrovide graat%r pmtrtlon in prannting f i r e s  
from occumno in the first instance. 

Any Cede sectiam *I& wovld use +&st o n  of m s e  

ma ~ c ~ o N : -  e e p t  f n  Prtncipie. 
: The ?anel i s  cognizant of the fa tha t  a inminr 

miant be used in evaluatlna th. a b i l i t v  of a 

Log#l347 - 
13- 29 - (450-t*): Reject 
S l i B n m :  Jams G Bryant. Standard Qlorine Chemical 
"BZREATION: 'Transffonrers insula- w i t h  nmt lamae le  
aieiectrrc f r u id  instal led indoon or outdoors and ra tad  aver 25 
kVA m a l l  be furnished v i m  a p ressu r r ra l i e f  vent. Wharr 
instal led fn a poorly vent i lated placa. the prcsurre-rsllef vent 

outsfde the butlding. Such transformus I m t a l t e d  indoors an0 
rated over 35.oOa volts shal l  be insralled in a vault. 
PWDOIU of  this section, a nonflanaable d i e l s h i c  f l u i d  is a 
f l u i d  mid, tus no f f r e  point 0 i ts  bo i l f ng  pofnt.' 
Ct ANTIATTON Ea3uur of the s i2 these transfonnar and s cne nanflaum0Ie f l u ias  art 
mm danger of ~ W S W  bur ld UD w Wandome mtum due tia 
vapor. Most of tlae f imresstam f l u i d s  have hazardous vapors if 
EoAt*ned so. Wey SkQlld ne to the srttide. As for the 
def)nitlon of a nanflamaole dteleerrfe fluid, it should not burn 
uo to i t s  bo i l l ng  point. The f l a s h  poinz should b e  el ia inatad in 
the statament b e c a s e  it i s  often crrnfusee w i t h  tk. ps& f lash 

SMl1 be COlWlcCtlZd to d ChiflNlq OT f l W  that W i l l  C- V a n C  

For the 

ly v o l a t i l e  them i s  IM 

IS not iM*CatlV& O f  d f i n  h8ZiW. Thr flUn Point 
to pemieum praduen shere the f lasn  

cnr'cals exh i8 i t  t h i s  s a m  feature sa ttta Ur f l u h  or pseudo 
f!asR are nurningless. The ~IIUUIC m t l a m e a t l l t y  in a i r  should 
be elinrnated Sccatse a l l  orgmaic materials am f laar ro le  in a i r .  
P M ) a  ACTION: Rejag. 
m T :  C4P U b e t f m  the s&stantiat lon f a i l s  0 offer 
aaeauate rucrporting data to j u s t i f y  acceotame. 
VOTf 01( PWR ACTfOl: Unaiumsiy A f f i m t f v e .  

by a f a  not d11 

- 

Spau S~E~~~CIOIIS, f lnvwlstant  barriers. automatic wacW 
spray systan6. (h igh fire point transformer tiquids). and 
cnclonrres that confine the o i l  or a ruotured transfomur tank are 
recognized s a f e g u n i s .  Om or mor0 of these safnpruds shal l  be 
awlfed according to the d q r a  of hazard involved i n  casas unem 
the t r a n s f o w r  fns ta l l d t l on  presents a fire hazard. 

Oil wclosures shal l  be pennltted to consist of flra-cesistant 
dlkes, curbed m a s  or basins. or trenches f i l l e d  w i t h  coarse 
crushed stone. 011 enclosures shal l  be provided r i t n  *tapped 
drains wnem the e x ~ ~ ~ u r a  and the a u m t l t y  o f  o i l  involved are 
such that  removal o f  o i l  i s  fmortant. Trwsformers i ns ta l led  on 
poles or s t r u c t u ~ s  or undargmund snai l  Cmfann to the National 
Electrical Safety C-. mI: a-isn. 
SUBSTA ATION a) The above p m o s a l  i s  the s a  as the p-t sd%t& lus em addition of the phrase: 'hign f f r e  po in t  
transformer 
*jhlgk CIw point)  transformers ins ta l led outdoors shall c m l y  
w i t h  S a t t i o n  49047.' &sed on the rccant ly IS31ud fI 82-2. P I S  
meats Uut a high fim point l l q u l d  (3QO% minlrmrt tllled 
bansforn*r i s  s u b f r t  to th. s m e  'safagurrd. reauirenmts as a 
n&mrrl a f t  (SOOe) f i l t d  t r ~ I f ~ r a a  instatled outdoam. *lek 
i s  umcrmnrble. 

f ire point f l u i d  fs OM such safeguard in i tse l f .  The Code 
already r q n t z u  this fac t  in inoaor transforna Instal lat ions:  
Section 450-23 f a r  high fire polnt transformers i ns ta l l ed  lndcn?r¶ 
-8s al lownee that  in cer ta in  aoplications, Uta high flra point 
f l u t d  alone can be used in lieu o f  sprinklm and/or vaults. This 
facf b&opla wen mom dpouent s i m  i n  Section MJ-26 fa r  
a i l - insulated transformers ins ta l lea  inaoon. a v a u l t  i s  mandatory 
In a i l  such applications. It 1s obvious that We dl f farence 
between these tu0 sections fs the f%cognition of *fn high fim 
point f l u id ' s  superior f i n  safequare pmper t l rs  as Coapared 'a 
mnerai o i l .  

b)  T b  'probleW' occwt because S S t l o n  450-23 d1-e that 

e) TRe pmpcnal muid a l l ow  recognition o f  the fact tha t  a high 

P A W L  ACRQN: Reject. 
-: CHP 13 disagrees w i t h  the prwwser's 
substantiation. Lass-fllunuDIe l iquid-insulated t r a n s f o r w m  
ins ta l led inooors rewire safemads accordino to L%e deuree of 
f i re  hazard fnvolved, and it ii the intent 0f-m 13 to  j rcv ide  
comaraole safeguards far the i ns ta l l a t i on  of sud, transfwnrrt 
outdwKf accarding to the dag- of f i re hazard. 

See Pmooral 13-18. 
VOTE on P a W a  ACZON: unlnimousiy w i m a t i v a .  

SUIITE!?: R0bert I .  tudar, High Voltage M a i n m u r e  brp. 
XKCRKQUA~ON: k~ new Section Ja-28: 
nu-rr. moiflcation o f  Transformers. It m d i f f c a t i o n t  am d e  
to  a tramtonaclr in an existing i ns ta l l a t i on  rllich changes the 
tyOe o f  the tramfanner w r t h  resect to P a r t  8 of this article. 
the madiffed trrnsfonnr i ns ta l l a t i on  shal l  c m l y  rifh the 
dwl icaDle requirementr f o r  tha t  type of t rmsfornw.  
NESTAMT3XTTON: A t  the present time mmy transfwmrs ara being 
modified fmr MI.  type to another. 
involve the rscaoval of A s t a r e l  and the i ns ta l l a t i on  o f  either o i l  

(remf4l l ) ,  being performed because of enviromnwtai 
considerations. ril l  p r o ~ a a l y  continue to occur over an atended 
period of t tm. 

m i f i c a t j o n  Is  perfonma. the resu l t ing  i ns ta l l a t i on  w i l l  have 
the same d q m  04 safety as if it w e r e  a nen i nsu i l a t i on .  

o i l  in a indoor i ns ta l l a t i on  w i t h o u t  a vaul t .  

,%st o f  these modifications 

OT d h i *  ffm point  l!qUtd. T b i S  typ. of IlodlfiCaCion 

The moIII*D(LcL(I m* 430-28 W i l l  dSSUm t ha t  WMn S W  d 

As an exaamle. it will prewyt t  3te renolacement c f  Arltarei v i t h  

ma RCRON: blot in trincipie. - 
a ~ r a  proposal as tollme: 
45048 nodfflcac~on.of T r a n s f v .  '&en m d i f i c a t l o n s  am 

nude to a trawtonnr in an d s t i n g  i ns ta l l a t i on  nhia change 
the type o f  me tramfarmat w i t #  rey~patr to P a r t  a of t h i s  
artitfe. such tramfonnrr shal l  be marmd to sha  &?e type o f  
insulatfm) I f qu id  insta l led ana the moetftea tramformer 
i ns ta l l a t i on  snai l  comply w i t h  the auolicaele rrquirnasnlf f a  
that tyue of  transforme. 
PMO.  C O m a n :  
iaent i f ia .  
VOTE ON PANQ XTI ON: Unrnimously Afflrnmtive. 

The P a m i  feels tha t  the new l l qu id  snould b r  

460-7 in i t s  entirery. 
of c a o x i t e r s  to mtor c i r c u i t s  

f o r  ?mer facw cwreetlon does not constftute dn electrical 
k a z a  nor a flre hazard UIWM a l l  o f  the other ww1s~ons of 
Ar?ic?e 460 we adhered eo. The senrences in S c t r o n  1604 a r e  
design Cornideratiam. and da not belong in the Code anyinre Wan 
d w  dicfattfnp tha Size J f  the COuoIlng between d 
trtvccr eaUlOp*I)t. 

aM the 

O r - -  i(P-t.%U- 3r-r  
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Workhq Group 1A - Chairman A. D. Kline (Southern Transformer Co.) 

Document is "Proposed American National Standard Conformance 
Standard f o r  Dry-Type Transformers U s e d  bn Unit Ins ta l la t ions ,  
Including U n i t  Substations." 
colDmiDanrs received =e s t i l l =  baing reviewed and fncorporated i n t o  
a draft to be reballoted in CS7. 

This document w a s  bafloted in  CS7 and 

Document is "American National Standard Conformance Standard fo r  
t iquid-Filbd Distribution Transformers Used i n  Pad-Mounted 
Ins t a l l a t ions  Including Uni t  Substations." This document w a s  
published by ANS% as CS7.12,27-1982. 

Manufacturing Company ) 

Document is "American National Standard f o r  Liquid-Filled Trans- 
formers, Excluding Pad-Mounted Compartmental-Type Tzansformers, 
Used i n  Unit In s t a l l a t ions  Including Uni t  Substations." This 
document w a s  published by ANSI as C57,12.13-1982, 

Workixq Group 11 7 Chairman W. R, Goldbach 

A "A= documsnt "Proposed Conformance Tests f o r  Separate Insulated 
Connectors" w a s  approved by HVACC Subcommittee I and forwarded 
ear ly  this year t o  ANSI C119 w i t h  a recommendation fo r  ba l lo t inq  a s  
publication ANSI C119,2(a) - 198X. It is anticipated that the 
document w i l l  be issued as a supplement t o  the latest revis ion of 
ANSI C119.2. 

Working Group 14 - Chainnan J. H. K e e l e r  (General Electric Coxrgxtnyf 

Document is ''Proposed Addendum t o  Amesican National Standard f o r  
Iastnna&nt Transformers Cf7.13.2." 
ANSI C57 and negative bal lo ts  are presently being resolved so t h a t  
the docnment may be reballoted.  

This document w a s  bal loted by 

Workinq Group 16A - Qrairman G. M. B e l l  (General E l e c t r i c  Comaanvf 

Document is "'Proposed American National Standard Conformance Guide 
f o r  The- Evaluation of Dry-Type Ventilated Transformer Insula- 
t i on  Systems." The document has been s p l i t  into two parts, one 
covering conformance test requirements and the other covering tes t  
procedures. The first sect ion is beinq handled as an appendix to 
C57.12.55-198X w h i c h  is covered by Item 1 above and has accompanied 
tha t  do-t in  its submittal  to CS7. The second section is being 
coordinated w i t h  IEEE-65 and has received agproval from the IEEE 
Standards Board. 'Rae document has now been forwarded t o  C57 for 
publication, 
as C57.12.56. 

It  is ant ic ipated thae the document will be published 
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4.3.9 HVACC Subcommittee I (Con't.) 

Document i s  "Proposed Arnarican Nationdb S t a n d a r d  Conformance Guide 
fo r  Insulating Systems and &faterials %or Liquid-FilfeB Trans- 

appendix when sent to HVACC S u b c o m & t t e e  I for balloting, as w e l l  
as when it w a s  sent to ANSI CS?. The document i s  now included as 
an aFpendfx in the newly published C57.12.13-1982 and CS7.12.27- 
1982 documsnts. 

formers-" The document ftm 2 a d  a &om as an 

5.0 Technical Papers f o r  Future Meetings - L. J. Savio 

It was reported that at the 1983 Winter Power Meeting the Transformers 
Comm2ttee had 14 papers but only 7 papers could be accepted due to the 
paper quotas. M r .  Savio axso thanked all reviewers for their work, 

A job well done was given by all members to Bill McNutt for his clear and 
firm leadership as Chairman for the past two years. 

6.0 New Business 

No new business was brought forth. 

The meeting adjourned at 10:30 a,m. 

Respectfully submitted, 
Pa 

Dean A. Y6nucci 
Secretary 
IEEE Transformers Committee 



OCTOBER 25, 1982 



MINUTES OF ADMINIATRATIVE SUBCOMMITTEE 
OCTOBER 25, 1982 e PAGE 1 

MEMBERS PRESENT GUESTS PRESENT 

W. J. McNutt 
B. F. Allen 
0. R. Compton 
J. C. Dutton 
J. K. Easley F. Huber, IEEE Staff 
R. J. Jacobsen B. Stanleigh, IEEE Staff 
R. E. Liebich C. White, NEMA Staff 
L. S. McCormick L. B. Wagenaar 
C. J. McMillen 
L. J. Savio 
L. R. Smith 
R. C. Thomas 
D. A. Yannvcci 

P. Bellaschi 



J 

MINUTES OF ADMINISTRATIVE SUBCOMMITTEE 
OCTOBER 27, 1982 PAGE 2 

I. Attendance and Acknowledgement of Guests 

Attendees introduced themselves (see page 1). 

G. Evans was introduced as host of the Spring, 1983 Meeting. 
tentative agenda was passed out. 
noted in Appendix I. 

H. Light was introduced as the potential Secretary of the IEEE Transformers 
Committee. 

L. Wagenaar was introduced as the new Chairman of the Bushing Subcommittee 
replacing J. K. Easley who is retiring. 

The 
It was reviewed and modified as 

111. Minutes of March 29, 1982 Meeting 

It was noted that pages 12 and 13 were missing in some copies. 

IV. Review of PES Standards Coordinating Committee - L. Savio 
A PES Standards Coordinating Meeting was held at the Summer Power Meeting 
which I did not attend. 
other activity is highlighted below: 

I have received minutes of the meeting. However, 0 
1) The SCC has advised the IEEE Standards that it recommends no SCC 

coordinating activity be required f o r  re-affirmation or withdrawal 
of standards documents. 

Since January 1, 1982, I have reviewed 16 requests for coordination 
and we have accepted three for coordination; i.e., 

a) Guide for Containment of Oil Spills in Substations. 

b) Design Tests for Distribution Surge Arresters 

c) Performance and Testing Specification of HVDC System. 

We have submitted for project requests to the Standards Board 
Since January 1, 1982. 

2) 

3) 

The chairman passed out information on the subcommittee's working guide 
and submittal form to the IEEE Standards Board. 
Appendix 11. 

This is given in 

/ 
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V. Review of TOD Activities - W. J. McNutt 

Report on TOD Ac t iv i t i e s  (W.J. McNutt) 

i n  

1. 

2 .  

3 .  

4 .  

5. 

6. 

7. 

TOD met on Monday evening, July 19, 1982 a t  the Summer Power Meeting 
isco,  Items o f  note a r e  a s  follows: 

k the  proposed PES reorganization which has been thorough1 
communicated throughout the Society recently.  
PES Council meeting on July 22, t h a t  body a l so  approved i t  w i t h  minor 
modi Si c a t  i on s . 
A new TOD Publications Committee was approved t o  deal w i t h  policy 
matters regarding technical paper pub1 icat ion , including allotment o f  
numbers o f  papers, page limits, page charges, e t c .  
Coordinator f o r  each Technical Committee would s e r v e  on  the Publica- 
t i ons  Committee. Dean Yannucci would be o u r  committee member f o r  1983- 
1984. 

Subsequently, a t  the 

The Technical Paper 

Pr ior  t o  the formation o f  the new Publications Committee, the PES 
Pub1 i ca t ions  Department had a1 ready made the following decis ions : 

ers for 1983 WPM. 
required t o  pay $80 per page beyond page l imit .  

( c )  External subscription charge f o r  t ransact ions will be $180. 

St was voted t o  abolish the prac t ice  o f  "Bl ind  Peer Review" o f  tech- 
nical papers. I t  wi l l  no longer be necessary t o  remove authors '  names 
before d i  stri b u t i n g  papers f o r  review . 
The Substations Committee w i l l  sponsor a session on "PCB's - Technical 
Aspects" a t  the 1983 Summer Power Meeting. The Power System Engineer- 
i n g  Committee will develop a technical information paper on the impact 

The IEEE Laboratory Accreditation Program For Nuclear Testing Labora- 
t o r i e s  has been p u t  on "Hold" by the  IEEE Board of Directors.  
has been ins t ruc ted  t o  en te r  in to  no promotional a c t i v i t i e s  and spend 
no money. 
NRC posi t ion.  

TOD approved implementation of a Report o f  the  Task Force on Advanced 
Electrotechnology Applications t o  Nuclear P lan t s .  The report  will be 
presented a t  t he  1983 WPM. The pr inc ipa l ly  a f fec ted  technical committees 
are Nuclear Power Engineering Committee and Power Generation Committee. 
Each has been a s  ked t o  prepare an imp1 ementati on schedul e. 

S t a f f  

An Ad Hoc committee will study the matter ,  including the 

0 

A TOD Task Force has prepared a posi t ion paper on "Safety and Interconnect 
Operation o f  Dispersed Storage and Generation Equipment"  which TOD voted t 
publish.  
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VI. Review of Standards Project Status - L. R. Smith 

A l l  subcommittees except t he  Audible Sound and Vibrat ion 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 the  p r o j e c t s  under t h e  

t o  i b l e  Sound and Vibrat ion Subcommittee will be furnished as a n  adde 
s repor t  when determined. 

Two new pro jec ts  have been approved: 

PC57.104 - ANSI/IEEE Std.  C57.104 - Guide f o r  t he  Detection and Determination of  
Generated Gases i n  Oil-Immersed Transformers and Their  Rela t ion  t o  
t h e  S e r v i c e a b i l i t y  o f  t he  Equipment 

- Guide f o r  Acceptance and Maintenance of High Temperature Hydro- 
carbon Liquid i n  Equipment Under I n s u l a t i o n  F lu ids  Subcommittee 

P954 

Pro jec t  au thor iza t ion  reques ts  have been submitted f o r  t h e  fol lowing proposed 
projects :  

ANSI-C57.21 - Revision of  D i e l e c t r i c  Test Requirements f o r  Shunt Reactors  
Under D i e l e c t r i c  Tests Subcommittee, Revision of  Dielectric 
Tes t s  Working Group 

USI-C57* 93 - Guide f o r  I n s t a l l a t i o n  of  Liquid-Immersed Power Transformers 
Under West Coast Subcommittee, I n s t a l l a t i o n  Guide Consolida- 
t i o n  Working Group. 

A t a sk  force  has been formed t o  consider  a c t i o n  on Trial Use Document 262B 
(Die l ec t r i c  Tests of  Transformers f o r  U s e  on Effec t ive ly  Grounded Systems 345 kV 
and Above). 

t on ' s  Performance Charac te r i s t i c s  Subcommittee work is progress ing  
on seve ra l  s ec t ions  of  C57.12.90 and C57.12.00 t h a t  I have been unable t o  
i d e n t i f y  by projec t  number. 

C57.12.90; 8.3.2.1 

The work is l i s t e d  below by paragraph numbers: 

Voltmeter Connection f o r  No-Load Measurement 

Draft # 3 ' o f  working group b a l l o t  being discussed. 

C57.12.90; 8.1 & 8.2.2 No-Load Loss Temperature Correct ion 

Draft #2 of working group b a l l o t  ready f o r  working 
group discussion.  

C57.12.90; 8.2.1 Awaiting add i t iona l  data .  
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PAGE 'e 
Rated Load Operation of Te r t i a ry  Winding 

John Dutton attempting t o  resolve negat ive committee 
ba l lo  t s . 
Ratio Toleranee Requirement. 

80 progress. 
this. !the work w i l l  be reassigned. This was P 
one time. 

We are back a t  t h e  s t a r t i n g  poin t  on 

e has  replaced Mr. R. G. Jacobsen as chairman of t h e  West Coast 
Subcommittee. W. Li t t le ' s  address and phone number are: 

The Washington Water Power Company 

Spokane, Washington 99220 
(509) 489-0500 ext .  2409 

P.0. Box 3727 

My records have t h e  chairmen as l i s t e d  below: 

R e  E. Liebich Audible Sound and Vibra t ion  
J. Ke Easley Bushing 
L. S. MCCOrmiCk D i e l e c t r i c  Tests 
B. F. Allen Dry-Type Transformers 
0 .  R. Compton Performance Charac te r i s t i c s  
B. A. Pearce Insu la t ing  Fluids  
C. 3. McMillen Insu la t ion  L i f e  
R. C. Thomas Instrument Transformers 
Ron L i t t l e  

0 

West Coast 
Standards - 

L o  B. Smith 

The following is a summary of the a c t i v i t i e s  and s t a t u s  of t h e  var ious 
subcommittee pro jec ts .  

P ro jec t  S t a tus  

PC57.18.10 

General iequirement for Liquid-Immersed Di s t r ibu t ion  Power and 
Regulating Transformers 

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

General Requirements f o r  Dry-'Pgpe Dis t r ibu t ion  and Power Trans- 
fo rne r s  

Desirable  changes r e l a t e d  t o  s o l i d  resin-encapaulated c o i l s  have 
been iden t i f i ed .  The development of s p e c i f i c  proposals is 
underway. 

S emi-Conduc t o r  R e c t i f i e r  Transformer 0 
Working on de f in i t i ons .  Bal lot  s t i l l  some time off. 
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PC57.21 - 

pc57.95 - 

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

New t a sk  fo rce  formed, but  no progress  t o  date.. 

Loading Guide for Regulators 

Draft #3 b a l l o t  ou t  t o  working group. 

Guide f o r  Loading Dry-Type Di s t r ibu t ion  and Power Transformers 

The working group continues t o  consider  var ious changes. 

Oil-Immersed Transformers and t h e i r  Relat 
of  t h e  Equipment 

new pro jec t .  

pC57.104 - Guide f o r  t he  Detection and Determination of  Generated Gases i n  
to t he  S e w i c e a b i l i t y  

W i l l  be discussed i n  October i n  Phi ladelphia .  

pC570110 - Harmonic Load Current Heating of  Transformers 

E57.111 - 

P21 - 

P24 - 

€76 I 

F i r s t  draf t  prepared f o r  ba l lo t .  

Guide f o r  Acceptance and Maintenance of  S i l i cone  Liquid i n  
Equipaent 

F i r s t  d r a f t  being prepared. 

Revision of ANSI C76.1 

No change s ince  March 1982. 

Coordination being accomplished. 

Revision o f  ANSI C76.2 

S t a l l e d  in Standards Board of f ice .  

Thermal Evaluation of Vent i la ted Dry-Type Power and D i s t r i b u t i o n  
Transformers 

low being ba l la ted  i n  ANSI C57. 

in Equipment 

Need information on the s t a t u s  of  this project .  

Transformer Impulse Tests  (C57.98) 

Approved by Standards Board. 

Guide f o r  Acceptance and Maintenance o f  Transformer Askare1 
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P345 

P46X 

P513 

P523 

P545 

€546 

a637 

P638 

P670 

25, 1982 

Revision of 

SUBCOMMITTEE 
PAGE 7. 

C57.12.90 Loss Tolerances 

Bal lo t  D 3  s en t  t o  f u l l  subcommittee t o  be returned by September 3, 
1982. 
Measurements a 

R e v i e w  o f  IEEE Std. 3 
of Oil-Immersed Dis t r ibu t ion  Transformers (C57.100-I 974) 

b l l o t  i s  on sec t ion  9.2.4.2 - Corrections t o  Load Loss 

-1 972 T e s t  Procedures f o r  Thermal Evaluation 

Approved by Transformers Subcommittee and submitted t o  Standards 
Board t o  be acted on a t  December Board meeting. 

sion of C57.12.00 Loss Tolerance and Measurements 

Working group b a l l o t  #2. 

Seiemic Guide f o r  Power Transformers and Reactors 

Ready for discussion. 

go change s ince  March 1982 report .  

Guide f o r  the Control of Transformer Sound 

Bo r epor t  on progress. 

Recommended Prac t ice  f o r  P a r t i a l  Discbarge (Corona) Tes t s  f o r  
Transformers 

S t i l l  being discussed in working group. 

Revision of ANSI Requirements f o r  Instrument Transformers 
C57.13-1970. 

No a c t i v i t y  since March 1982. 

Proposed Guide for the  Reclamt ion  of Insu la t ing  O i l  and the  
Criteria f o r  Its Use 

Approved by Standards Board. 

0 

- Standard f o r  Type Tests on Class 1E Transformers for Nuclear Power 
Generating S ta t ions  

Attempting t o  resolve negative b a l l o t s  on subcommittee Draft  #11 . 
- Switchgear and Transformers Working Group on Instrument T r a n s -  
formers f o r  High-Voltage C i rcu i t  Breakers 

Subcommittee repor t s  no progress. 

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

We now have a chairman f o r  t h i s  task force. 
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P732 - Revision of Current Limiting Reactor Standards, ANSI C57.16 

Need information on t h i s  working group. 

a t  System Voltage from 69 through 230 kV (C57.Z) 

Report approved by Standards Board i n  March but still not 
published. 

Under what subcommittee? 

- Die lec t r i c  Test Requirements f o r  Power Transformers f o r  Operating P740 

P745 - Guide f o r  Conducting a Trans ien t  Analysis f o r  Dry-Type Transformers 
0257. xx 1 
S t i l l  under discussion i n  the  working group. 

- Guide f o r  Loading Transformers Above 100 MVA P756 

NOW being ba l lo ted  in Transformers Subcommittee. 

P757 - IEEE Guide for Loading Power Apparatus Bushings 

S t a l l e d  i n  Standards Bard of f ice .  

€784 

r185 

€786 

- Transformer Through Fault  Current Duration Guide 

Draft #6 curren t ly  being bal loted.  

- Transformers Connected t o  Generators 

Draft #3 b a l l o t  r e s u l t s  being reviewed. 

- Transformer Fa i lure  Reporting and R e l i a b i l i t y  Analysis 

Working group b a l l o t s  due back October 1,  1982. 

P799 - Guide f o r  Handling and Disposing of  Askarels 

There will be an in-depth review of  first d r a f t  a t  the  meeting i n  
Phi ladelphia  

P800 - Bushing Application Guide 

No progress s i n c e  March 1982. 

Prn1 - Recommendations f o r  Revisions t o  ANSI C57.15 Requirements, - 
Terminology, and Test Code for Step-Voltage and Induction-Voltage 
Regulators 

Draft #5 has been ba l lo ted  i n  working group with fou r  approved 
( three  with comments) and one not  approved. 
items w i l l  be the agenda i n  Phi ladelphia .  

Discussion of these  
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P832 - Detect ion and Measurement of  P a r t i a l  Discharge (Corona) i n  Ins t ru -  
ment Transformers 

No change reported s ince  March 1982. 

Pa8 - Guide for Performing Overload Heat R u n s  

€?ow preparing Draft #6 of  this proposed project .  

-42 - Loss Evaluation Guide 

Draft #!3 was presented t o  West Coast.Subcommittee during 
summer power meeting i n  San Francisco. 

P852 - Bushings t o  Operate i n  Gas-Insulated Subs ta t ion  

No progress t o  r epor t  s ince  March 1982. 

There a r e  s t i l l  a f e w  p r o j e c t s  which I have been unable t o  get a handle on: 

P670 - Instrument Transformers f o r  High-Voltage C i rcu i t  Breakers 

Last reported ac t ion  was mailing of b a l l o t  P670/D4 dated 
September 16, 1980. 

P732 - Current Limiting Reactors 

Last repor t  was i n  March 1980 when D. A. Buckett resigned and a new 
chairman was being sought. 

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

Tbe committee was t o  inves t iga t e  t o  see i f  t h i s  work should be 
incorporated i n t o  C57.13. 

If readers o f  t h i s  r epor t  note  any p r o j e c t s  l i s ted  that are no longer  a c t i v e  or 
v a l i d  and should be removed, or i f  any a c t i v e  ones are not  l is ted,  p lease  l e t  m e  
know SO tbt  I can add or d e l e t e  as necessary. Please furn ish  P number, t i t l e ,  
and r e l a t i o n  t o  IEEE o r  ANSI Standard. 
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It was noted that L. Savio was to check the PAR records to determine 
sponsorship for P732 on current limiting reactors. Also, C. McMillan 
was to check his records for any background information on this PAR. 

Ray Smith also noted a question about current transformer saturation 
characteristics was given to R. Thomas for Review. 

J. Easley asked the IEEE staff to report on the status of2757 Loading 
Guide for Apparatus Bushings and project 24-1977. 

R. Smith acknowledged the fine job Loren Wagenaar performed on the 
review of the IEEE dictionary. 

VII. Review of ANSI Standards Status - J. C. Dutton 

ANSI C57 BALLOT NO. 
IEEE P&. 

KEEZ Ii.=EE XNSf cs7 ANSI 
BRIEF STQ BD COIW 9SR EDIT, 

DESCRIPTION SUBX. SWH. SUBM. TYPESET PRINTIHG - - - 
NO. 

C C57.21 (Shunt Reactors 1 

C 

C 

C 

C 

c 

C P r i n t e d  

C P r i n t e d  

3eballo t mACC, CS7.12.S5, D r y  P E ~  N / A  353 

354 RVACC, C57.12.27, D i s t .  T r .  N/A C C fP Printed 

355 HVACCr CS?.lZ.L3, Power  W. N/A C C I? Printed 

356 KVACC, C57,13.2. Inst. Tr .  N/A &ballot  

358 C57.12.24-1982, Dist. Tr. N/A IP C . c  PrL?3,t=ci 

353 CS7.U-40-1982r D i s t .  Tr. N/A I 2  C 13, P r i n t e d  

Eqecfed 19/32 C N/A M/A 5P CS7.12.14, PT DielTests 
( T r i a l  U s e  Document) 

ANSI/IEEE CS7.12.36-I.98X C Balloting 
pm-me Insul. Testing 
(Xodels 1 
( F o r m r l y  known as IEEE 6 5 )  

ANSIiIE'EZ CS7.98-1982 C 0 Impulse T e s t  Guide 

IP = In Process C = C o m p l e t e  N/A = Not XFgliCable - 3125. * Balloting 
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VIII. 

IX . 

L. 

P. Bellashi inquired about the status of IEEE working group 70.1 on 
GIs. D. Cash was noted as the Transformers Committee liaison. A 
document generated by this working group should be sent to the 
Transformers Committee for review. This document should be sent to 

this information from working group 70.1 and will provide liaison 
information replacing D. Cash. 

/J. EAsley and L. Wagenaar. 0. Compton volunteered to look into getting 

Subcommittee Activities 

The chairman noted that an EEI Committee is working on a guide for 

N. Melton was coordinacing this document. 
Coast Subcommittee was working on a similar ciocument. 
document was given to R. Jacobson for submission to the West Coast 
Subcommittee. Upon final acceptance of the EEI document, Nick Melton 
will send a cpy to the West Coast Subcommittee. 

0. Compton asked if the West Coast Subcommittee was aware of the EEI 
work already. L. Savio noted that they were and also indicated that 
the EEI Committee wanted to include maintenance in their document. 

Liaison Representation - W. J. McNutt 

Receiving, Installation and maintenance of Large Power Transformers." I ?  

It was noted that the West 
The EEI draft 

The 

1. 

2. 

3 .  

4 .  

5. 

chairman noted the following liaison changes: 

The new secretary will replace D. A. Yannucci on the Social 
Implications Committee. 

L. Long will replace 3. Bonucchi on the PES Awards Committee and 
Recognition Committee. 

J. W. McGill will replace S. Foster on ANSI (37.21. 

Ed. Yasuda has replaced Ed Adolphson on C62. 

P. Bellashi will continue as C92 liaison. 
1982 will be re-appo'inted. 

All expirations in 

Savio brought up an EEI letter concerning the status of ANSI being transferred 
to an accredited organization. 
do not change. 

F. Huber noted that C57 Committees and Subcommittees 
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0 Lia ison  r e p o r t s  a r e  as follows: 

IEC Technical Cornnittee 14 (Transformers) has been rather dsmt 
since the recent printing of IEC Publication 76-3 1980, Power 
Transfomers Part 3: 

Corraspondence w i t h  the TC-14 chairnran, Mr, F. C. Pratt, indicates 
that K-14 is tentatively planning to  meet in  1983, but apparently 
the time and place are not yet determined. 

"Insulation Levels and D i e l e c t r i c  Tests." 

- 

Tba newly announced skandards (listed in the July 1982 IEC Bulletin) 
which may be of interest are: 

726 (1982) "Dry- TTansfomersn 
39 pp. Fr.s. 51. 

7 27 "Evaluation of Electrical Endurance of Electsical 
Insulation systems 
727-1 (1982) Part 1: General Considerations and 
Evaluation Procedures Based on Normal 
Distributions" 
31 pp, Fr.s. 40. 

(These can €x obtained through ANSI.) 

For information, the present Members of the IEC TC-14 Technical 
Actvisory Group (TAG) are listed below: 

J, C. Dutton - Chainran 
C, H. White - Secretary 

Lo w, m g  
R o  To Uptwaff 
R, Lo Ehsign 
C. R, Murray 
J. C. Dutton 
R. Bo Stetson 
A, C, Wdack 

W. J, McNutlz 
Lo J. Swio 
D, A. Yannucci 
B. F, Allen 

\ A N S I  c57 

J 

J. V. Bonucchi 
0, Gcrmpton 
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The ANSI CS7 Comnittee 

SUBCOMMITTEE 

last convened in mil 1982 in Los Anueles 

PAGE 'r 

fouwing the meeting of tix? SE: ~ransfo-kers camnittee. $e next 
meting is planned in A p r i l  1983 in A t l a n t a ,  Georgia. 

0 t h ~  AUSI Ttansformer Oocurments recently printed inaude: 

ANSI C57 S2.20-1981 
ANSI c57.12.25-1981 
ANSI/IEeE C57 13 .1-1981 

I IEEE Headquarters recently reviewed and revised the IEEE Dalegation 

I 

I 

resignations, etc. %he arrent 

IEEE Delegation to ANSI a7 (TR) 

The c u r r e  Qaianan of the m I  Q7 coxpnittee is L. W. r&gr and the 
Secretary ;iS C. H. 'White (of NEB%). 

ANSI has recently p&&.isked "Procedures for the lkvelopnent and 
Coordination of mrican National Standards," dated September I, 
1982. It is expected that tbe new procedures described in this 
hdcLet w i l l  affect thiz organization of ANSI Transformer Conunittees 
durinq tbe next fw yeerrso 

ANSI C57.12.1 - POWER TRANSFORMERS (D .  C. OUTTON) 

Work has been in progress to update ANSI C57.72.10-1977 and ANSI C57.12.30- 
7977, and to combine these in a single document with a goal o f  eliminating 
as much duplication as possible. 
Meetings were held in Washington, GC, September 22 and 23, 1982 by the NEMA 
Technical Committee and the ANSI C57.12.1 Power Transformer Subcommittee to 
review and comment on a draft of this proposal. 
Also discussed at these meetings were comments and proposals of Mr. R. 
Beckwith relative to LTC transformer control standards. 
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ANSI  C57.12.2 - TASK FORCE ON D I S T R I B U T I O N  TRANSFORMER PRESSURE R E 1 1  EF (C . KAPPELER 1 

- This subcommittee m e t  i n  S t .  Louis on October 14, 1982 

Standards (257.12.21 and C57.12.22 i s sued  i n  1980 and 
C57.12.20 i s sued  1981 are being reviewed f o r  r e v i s i o n s .  
desired changes should be  directed t o  t h e  appropr i a t e  Working 
Group Chairman. 

Any 

Standard (257.12.26, draf t  X ,  w i l l  be ba l lo t t ed  w i t h  
goal of being approved before  year end. 

I t h a s  been proposed t h a t  a s tandard  be developed f o r  
dual  vo l tage  and /A-Y t ransformers .  

The p r a c t i c e  of i n s t a l l i n g  t ransformers  on poles i n  
t h e  h o r i z o n t a l  p o s i t i o n ,  as w e l l  as allowable tilt  on both 
pole and padmounts, were discussed .  As t h i s  appears t o  be 
an i n s t a l l a t i o n  o r  app l i ca t ion  problem, i t  is requested 
t h a t  t h i s  problem be s tud ied  and acted upon by IEEE.  

A N S I  (37.12.4 AND C57.12.5 SUBCOMMITTEES- (J. C. DUTTON) 

These Subcommittees working jointly have begun to develop a standard for dry 
type network transformers. 

ANSI  C57.13 - INSTRUMENT TRANSFUWIERS (R, C. THOMAS) 

No Committee meeti ng . 
A N S I  (37.15 - VOLTAGE REGULATORS ( A ,  C. WURDACK) 

No Committee meeting. 

I\NSI C62 - SURGE PROTECTIVE DEVICES AND I E E E  SPD COMMITTEE (E. J. YASUDA) 

Spring 1982 Surge Protective Devices Committee Meeting 

The IEZE Surge Protective Devices Committee (SPD) held its Spring 1982 Meeting 
at the Chase Park Plaza Hotel in St. Louis, Missouri, May 3-7, 1982. 

A new Working Group, on Surge Protection €or Dispersed Storage Generation 
System, was established under the Application of Surge Protective Devices 
Subcommittee. The W.G. scope calls €or  the review of existing standards, 
regulations, and codes pertaining to system grounding and surge protection. 
In the process, evaluate and recommend the adequacy of these documents for 
application to dispersed storage generation system. 
standards, regulations, and codes being developed by other entities as 
appropriate. 

The W.G. will also review 
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Parts 1 (Introduction) and 2 (Grounding on Synchronous Generator Systems) of 
the Neutral Grounding Guide, IEEE 143 are presently being balloted within the 
Neutral Grounding Devices Subcommittee, chaired by E. R. Taylor, Jr. Other 
pa r t s  of the guide being developed, include Grounding Guide f o r  Auxill iary 
Systems, Guide f o r  Grounding Distribution Systems, and Guide f o r  Grounding 
Transmission and Subtransmission Systems. 

The SPD negative ba l lo t s  on the revisions of C62.1 t o  es tab l i sh  test 
requirements f o r  the new heavy duty d is t r ibu t ion  class arresters w e r e  
resolved. The proposed revisions w i l l  be forwarded t o  the IEEE Standards 
Board f o r  approval. 

The W.G. on Arrester Protection and Coordination - Transformer Insulation did 
not meet during t h i s  meeting. 
impulses on a transformer (with an arrester)  i s  s t i l l  being planned a t  the OB 
test laboratoryo This w i l l  val idate  computer studies which have been 
performed t o  obtaia  the rnaxinaua voltage across the transformer winding 
following arrester operation. 
the review of the proposed revisions to  the d i e l ec t r i c  test requirements of 
C57.12.00 and C57.12.90. Comments w e r e  submitted eo the chairman of the W.G. 
on Revision of Dielectric Tests- 

The metal-oxide surge arrester (MOSA) standard i s  act ively being developed. 
Draft #5 of th par t i a l ly  completed document is currently being reviewed by the 
W.G. Concurrent with t h i s  ac t iv i ty ,  the W.G. is act ively par t ic ipat ing with 
the corresponding MOSA standard development i n  IEC. 

Laborpory tese with steep-front current 

The more recent ac t iv i ty  of the W.G. related t o  

0 

The Fa l l  1982 SPD Meeting i n  Memphis, Tennessee w i l l  include a panel 
discussion on Electrical Protection of CATV. 
from CATV, telephone, electric power u t i l i t y ,  and BEA representatives. The 
panel discussion w i l l  address such aspects as applicable codesI regulations as 
w e l l  as design considerations an cooperation between CATV, telephone and 
electrical power u t i l i t i e s .  

Panel members w i l l  be made up 

I --- .- . 

A N S I  C 6 8  - T E C H N I Q U E S  FOR O I E L E C T R I C  TESTS (L. S .  McCORMICK) 

No ac t iv i ty .  No report. 

A N S I  C 7 6  - B U S H I N G S  (N. J. M E L T O N )  

No activity t o  report. 

A N S I  C84 - P R E F E R R E D  V O L T A G E  R A T I N G S  (J .  C. O U l T O N )  
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ANSI C89 - SPECIALTY TRASNSFORMERS (S. J. ANTALIS) 

1. 

2.  

No ANSI C89 Meetings were held i n  1982. 

Work is going on in NEMA ST-8 Technical Committee t o  revise NEMA ST-20 
(ANSI: (339.2) removing references and s e c t i o n s  r e l a t i n g  to transformers 
above 600 v o l t s .  This will avo the new Standards on 
high voltage published recently 
51 ,  52 ) .  

, ~ 5 7 ~ 1 2 . 9 1 ,  ~ 5 7 . 1 2 ,  50, 
This work was approved at the November 1981 NEhlA Annual Meeting, 

ANSI C92 - INSULATION COORDINATION (J. C. DUTTON) 

W i t h  the completion of the revisions of ANSI C92.1-1982 and AMs1 
C92.2-1981, the current work of the C92 conanittee appears in good 
condition, C92.1-1982 is king printed, and C92.2-1982 is printed, 
-1 C92 Camittee meetings are scheduled in Atlanta December 1 and 

IEEE JOINT COMMITTEE ON NUCLEAR POWER STANDARDS (L. R ,  STEf'SLAND) 

The IEEE/NPEC/SC-~ m e t  on Apr i l  20 and 21 ,  1982- 

r ._ - -  2, 1982, -.  

1. P600, "Standard f o r  Accredi ta t ion of Organizations 
t h a t  Perform Qual i f ica t ion  Testing of Equipment f o r  
Use i n  Nuclear Power Generating S ta t ions"  - w a s  
approved by NPEC - 

2 ,  The Working Group on the Q u a l i f i c a t i o n  of C l a s s  1E 
Transformers returned comments i n  August t o  NPEC/SC-2 
on P.323/D.l2. 

3 ,  The t e n t a t i v e  NPEC/SC-2 meeting is scheduled f o r  
October 20 and 2 1 ,  1982, in Washington, D.C. 

IEEE W.G. NO. 70.1 - GAS INSULATED SUBSTATIONS (D. J. CASH) 

No report available. 

-, 
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REPORT OF ACTIVITIES, IN  CIGRE sc- 12 TRANSFORMERS 

(W.J. McNutt - U.S. Representztive t o  C1GRE.X-12) 

A meeting of SC-72 took place i n  Par i s  on September 6 i n  conjunction 
w i t h  the CIGRE 1982 General Session. Plans were set f o r  a Transformer 
Colloquium to  be held in,Aachen, Germany i n  September 1983. 
subjects will be: 

1. Thermal aspects of transformers. 

2. Terminal connections (Bushings) 

3. Cores and core s t e e l .  

Work i n  the U.S. and IEC on revised loading guides  has stimulated new 
interest i n  thermal aspects - loadabi l i ty ,  hot spot measurement, tem- 
perature l imitat ions.  
b u t  t h a t  action was postponed u n t i l  a f t e r  the colloquium discussions. 
One item of note was the fact that  direct reading hot spot sensors 
have been i n s t a l l e d  i n  two production transformers i n  the U.K. These 
operate on the principle of measuring the vapor pressure of a v o l a t i l e  
l i q u i d  contained i n  a capsule buried w i t h i n  the winding. The capsule 
i s  made of s t a i n l e s s  s t ee l  and measures 8 x 2 . 5 ~ 5 0  mm. Sweden a l so  
reported experience w i t h  fiber op t i c  temperature sensors i n  a prototype 
t rans  former. 

The first two colloquium subjects wi l l  be carr ied forward as preferent ia l  
subjects  f o r  t h e  1984 General Session. In addi t ion,  there wil l  be gen- 
e r a l  discussion of “Part  Winding Resonances’‘ w i t h  
from SC-33. (Overvoltages and Insulation Coordination). The SC-12 
Working Group on t h i s  l a t t e r  subject has been reorganized under the d i -  
rection of Dr. G ,  Preininger o f  Austria. In t e re s t  i s  h i g h  i n  t h a t  
many countries have experienced transformer f ie ld  f a i l u r e  which  they 
now a t t r i b u t e  t o  exc i ta t ion  of an internal  natural frequency by an ex- 
ternal  osci 1 latory switching voltage. I was asked t o  provide the Working 
Group w i t h  data on natural frequencies of transformers of U.S. manufactur3, 
par t icu lar ly  those of shell form construction, and I wil l  be seeking such 
information i n  our Working Group. 

Dfscussion 

There were suggestions t o  form a Working Group, 

a 

invi ted par t ic ipa t ion  

A t  the suggestion of the U.S. Technical Comit tee  I raised the question 
of detect ion,  containment and disposal of PCB compounds as a possible 
SC-12 Working Group subject- Some interest was shown by representatives 
from Japan, Australia and I t a l y ,  b a t h e  conclusion of the group was t h a t  
the subject was not o f  general interest t o  the CIGRE community. 
ion was expressed that  allowable PCB limits is more of a po l i t i ca l  problem 
than a technical one. I t  was suggested t h a t  the matter b e  referred t o  
SC-15 ( Insu la t ing  Materials)  by the SC-12 .liaison. member. 

The opin- 
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STANDARDS COORDINATION COMMITTEES 4.0 AND 4.1 (M.  L. MANNING) 

I .  Standards Coordinating Committee No. 4 
(Tnsulating Materials and Systems) E.A. Boul t e r ,  Chairman, General 
E lec t r i c  Co., Lynn, MA 01910 (16 members). Howard Reymers, Secre ta ry ,  
Underwriters Laboratories,  1285 Walt Whitman Road, Melvi l le ,  N Y  11747. 

T h i s  committee met on February 1 ,  1982 i n  New York a t  IEEE Headquarters, 12  
members present ,  a s  out l ined i n  my March 31 ,,1982 r epor t  t o  the Transformer 
Committee. On Apri l  28, 1982 the Committee had another session i n  New York 
w i t h  n ine  members present.  

IEC 85, by its l e t t e r  c l a s s i f i c a t i o n  of ma te r i a l s ,  continues t o  be a source 
of  conf l i c t .  
temperature c l a s s i f i c a t i o n  by l e t t e r  o r  number. 
the United Kingdom insist on a d i r e c t  r e l a t ionsh ip  between l e t t e r  c l a s s -  
i f i c a t i o n  and temperature limits. 
The point t h a t ,  w i t h i n  the U.S. and probably elsewhere, the l e t t e r  designa- 
t i ons  a re  used f o r  d i f f e r e n t  temperature c l a s ses  i n  d i f f e r e n t  equipment 
was made. This was regarded as  being a provi.ncia1 U.S .  problem. A pro- 
posal was made to  introduce a statement following the t ab le  which assoc ia tes  
the l e t t e r  designations w i t h  temperatures t o  the e f f e c t  t h a t  t h i s  r e l a t i o n -  
s h i p  is not "mandatoryts. 
th is  concept w i t h  their own National Committees. 

The U.S. posi t ion is t h a t  I E C  Publication 85 i s  not needed. T h i s  policy 
was met w i t h  strong res i s tance  from the  IEC. I t  appears t h a t  th is  docu- 
ment will survive despi te  o f  U.S .  Some thought e x + s t s  t h a t  IEC 85 may per- 
form ul t imately a useful function as  a parent document t o  the 216 s e r i e s  
of SC 15B and to  publications 505, 610, e t c . ,  o f  TC 63. T h i s  r e l a t ionsh ip  
would not be unlike t h a t  o f  IEEE No. 1 to  Nos. 68 and 69. 

Chairman A1 Boulter reviewed the various pa r t s  of the proposed revis ion o f  
E E E  No. 1 "General Principles fo r  Temperature Limits i n  the Rating o f  
Elec t r ica l  Equipmentis. 

Par t  1 was deemed acceptable w i t h  a recommendation to  expand the t i t l e  t o  
include de f in i t i ons  which will be c leared w i t h  the IEEE Dictionary e d i t o r .  

Recent Par is  discussions amp1 i f y  disagreement about us ing  
Germany, Switzerland and 

The U.S. and Canada a re  s t rongly opposed. 

With re1 uctance the members agreed t o  discuss  

P a r t  11, Materials - First d r a f t  planned t o  be c i r cu la t ed  by September 30, 
1982, w i t h  de f in i t i ons  r e l a t ed  to  Par t  11 planned to  tbe c i r cu la t ed  by 
August 15, 1982. 

Par t  111, Systems - Mr. P .  Alexander's d r a f t  was discussed a t  l e n g t h  w i t h  
t h e  r e s u l t  t h a t  he will review a l l  comments f o r  consistency and will  i n -  
corporate them i n  t o  P1, DZ. And, he will  separate  t h e  sect ion of  the doc= 
ument r e l a t ed  t o  L i m i t i n g  Temperatures fo r  Insulat ion Systems (Section 3 
of the present document) and will develop them i n t o  a new Par t  1 V  o f  IEEE 
No. 1 .  
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3 )  Doubling Interval  Considerable discussion took place concerning the 
doubling in te rva l  i n  Arrhenius p lo t s  (proposed a s  a def in i t ion  b u t  not used 
i n  the body of the t e x t  a s  publication IEC 85; since removed) -- a l so  
pwposed a s  an adjunct to TI o r  RTI i n  d r a f t  revis ions of IEC 216-1 (15%’ 
WG 1 (Lebok - Kelin) 1982-83). 
famil far  w i t h  1 i m f  t a t i ons  imp1 ici t i n  t h e  doubling interval would attempt 
r;O use i t  t o  ex t rapola te  t o  unvalid use temperatures - even if  r e s t r i c t i o n s  
t o  its use were t o  be incorporated in to  the doubling in te rva l ’s  def in i t ion .  

Concern was exoressed t h a t  individuals  not  

11. 

Considerable opinion, by t h e  group, was t h a t  publication of an index re- 
l a t ed  t o  the slope o f  the material would provide useful information f o r  

poses to  users of  mater ia ls .  The concerned seemed t o  be 
t i f  the doubling interval  were t o  be renamed. Suggestions 
cl ude index, slope f ac to r ,  Monsinger index thermal scal ing 

f ac to r  and others .  
1s a concept understzod and asser ted  in te rna t iona l ly .  
would pro6ably run in to  diff icul t ies .  

Next #eet.lng - January 31 , 1983 - IEEE Headquarters. 

Eventually, i t  was pointed ou t  t h a t  the doubling interval  
A redef in i t ion  

Standards Conducting Committee  NO.^..!. 
IEC T-63. E .  A.  Boulter, Chairman, General Electric Co., Lynn, MA 01912 
(26 members) For the New York, February 1 ,  
1982 meeting, M r .  J. C. Botts , Westinghouse Electric Co. , East P i t t s b u r g h ,  
PA was secretary. 
Angeles, CA March 31, 1982 meeting. 

U. S .  Technical Advising Group f o r  

0 (Secretary to  be appointed). 

This committee has not  met since my repor t  f o r  the 

Next meet ing  January 19P3 IEEE Headquarters. 

Activities o f  t h i s  committee a r e  geared closely to  SCC 4.0. 

In June 1982, five delegates attended the annual meeting of  IEC i n  Rio de 
Janert’o. A t  t h i s  date, reports  a r e  not  ava i lab le .  
included t h e  status of IEC TC 63 and t h e  revis ion of IEC 85. 
annual meeting o f  IEC, the status of  TC 63 i s :  

Items on the agenda 
Pr ior  t o  t h e  

Meetl’ngs o f  the  WGs and committee delegates t o  be held i n  RJo de Janerio. 

Proof copy of the IEC repor t  ( 27-1) on Electrical Aging has been 
returned to t h e  central  o f f i c e  - will be issued i n  1482. 

U. S. Comments a r e  prepared on 63 (Sec) 47 which include a l so  those of  
WG 6 of TC 63. 

The l a t e s t  63 secretariat document on multifactor tests has been cir-  
culated. 63 (Sec) 48. U. S .  Comments are prepared. 

IEC Publication 85 ,  758 (Sec) 74 has received many comments and will 
be submitted. 

Effor t  made t o  convert IEC 610 to  a IEEE document, Stds. Project  943 
(IEEE Guide f o r  Inclusion of  Aging Mechanism Verif icat ion and Diagnosti 
Procedures i n t o  Design o f  Tests fo r  Functional Evaluation of  Electr ical  
Insulation Systems). 

a 
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(E. J .  HUBER) 

Attached are copies of pages 246 and 247 of the National Electrical Cede 
Technical Committee Report (preprint of Proposed Amendments for the 1984 
NEC). 
those involved with liquid-filled transformers employing a "less- 

If anyone wishes to coment on the proposal for Section 450-23, or any 
other portion of the preprint, please note that comments should be sent 
to : 

The action proposed for Section 450-23 may be of interest to 

id, sometimes called "h fire point" liquid, 

National Fire Protection Association 
Batterymarch Park 
Quincy, Massachusetts 02269 

To be considered at the next Code-making panel meetings, comments must 
be received by NFPA by November 1, 1982. 
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13- 18 - (450-23): AcCWt 
SUBWITITR: CXP 13 
-ATION: 450-23. Less-FlamnaO l e  Liquid- Insu 1 ated 
Transfoners. Transformers insulated with l i s ted  less-flanmable 
l iquids shal l  be permitted to be instal led without a vault in 
noncotdmstibie cccupamy m a s  of noncarnbustible buildings, 

point  o f  not less than 3M)OC. and the instal lat ion conplies with 
a l l  restr ict ions provided fa in the l i s t i n g  of the liquid. Such 
indoor transformer instal lat ions not meet tq  the restr lct ians o f  
the l iquid l isting. or instal led i n  combustible buildings M. 
colnsustible occupancy m a s ,  shall (1) be pmvided w i t h  an 

ed in a vault coq ly ing  wfth P a r t  C o f  th is  
article. 

ba instal led In a vault. 

o f  Section 450-27. 

and T s e  II buildlng construction and noncombustible materials as 

provided there 1s d l i qu id  confinement area. the l i qu id  hds d f i r e  

tinguishjng fySte~II and a l iqu id  CMfincrPcnt d R &  

Transformers instal led indoors and rated over 35.000 vol ts shal l  

Transformers instal led outdoors shall w l y  with the safeguards 

(FPW As usad tn th is Section "omnbust ib le*  refers to Type t 

(FPN) See def in i t ion o f  "Listed" in Ar t fc le  1M). 
defincd in T y p e  O f  Building Construction, NFPA 220-1979. 

SUBSTRNTTATION: This proposal addresses the subject o f  Proposals 

1 iouid-insulated transforhers. 
P A N U  ACTION: Accept. 
VOTE ON PANU ACTION: 
A~PIRRAZNE: 11 
NEGAATIVE: by& 

dUBER: T h  teminoiaaY 'noncombustible* as used i n  Section 
COmENT ON VOTE2 

450-23 of  the proposal ii not s t r i c t l y  correct. NFPA 220 re fe rs  
to and defines only "combustible' materials. 
defined in NFPA 101 based on the area ac t fv i t y  or purpose: such as 
assembly, educational, health, penal, residential. mercantile. 
business. industrial. and storaae. This should be clar i f ied.  

"Occupanciess a r e  

EXPUNATION OF VOTE:. 
-BOYD:  In favor o f  the proposal as a whole but feel  that more 
consideration shculd be given to the use of the tm 
"conbustible* and 'nOnc&stible.m 

Log # 97 
13- 19 - (45053): Accept in Principle 
UIBnllTR: 
~TERRXBATION: Revise fourth Pardgraph as follons: 
Less-f IdnmaOle liquid-insulated transformers instal led outdoors 
shall cornply w i t h  the safeguards o f  Section 450-27. 
N6STANTtATION: The reference as presently witten i s  unclear. 
fi could be interpreted that outdoor instal lat ions d r e  to be 
o i  1 -insu lated transf omms.  

Ed Fielding, Ed Fielding Electr ical  Contractor Cow. 

PANEL ACTION: Afcwt in Principle. m: The substance o f  the proposal was accepted in  i t s  
entirety and incorporated in to  Panel Proposai 13-18. Only 
ed i to r ia l  revisions 'were made to the text. 
VOW M pANa ACTION: Unanimously A f f  imatjve. 

Log I 811 
13- 20 - (450-23 and 450-23. WN): Acngt in Principle 
NBnflTER: Gerald E. LingenfelDar, Pmricaa Insurance Association 
-ATION: Revise 1 s t  paragrag of Section 450-23 and 1st 
Tine o t  f ine p r i n t  note to read: 

'050-23. H1gh Fire Point Liquid - Insulated Transformers, 
transfannnr insulated w i t h  less-ffanaabte l iquids shal l  be 
p d t t e d  to be instal led w i t h o u t  a vault in ~~cuoancy areas 
conta3n'ing only noncmbst ib le matffrials in buildlngs of Type I or 
Type I1 umstructian. provided.... 

1st l i ne  o f  FPN - 'for def in i t ions of *normmbustible matarial. 
and Type 1. and "Type 11. constroction. see Types of Building 
Comtruction. NFPA 220-1979.. 
NBSTANTIATION: The p m ~ i s i m s  of NFPA 220-1979 do not define 
' D n M E ~ s t l b T e *  as the tenn i s  used in th is section. NFPA 220 
does defbe "nmonbutt lb ie nraterial' and pmvides def in i t ions of 
var iws standard types of kr i ld lng  construction ("noncombustible 
buildings. i s  not intluded). 
consistent w i t h  S P A  220-1979 and. we believe. w i t h  the 
colllllttee's intent. (Note: This pmposal w i l l  have to be 
cwrdinatad w f t h  the T I A  wording Mien w i l l  also be proposed for 

Ue propose vmrding *kick i s  

thts section.) 
Accept i n  Principle. 
The substance of the p-sai was accevted in i t s  

incarporated into Panel P m p ~ a l  13-16. Only 
edl tor ia l  revisions weremade to the text. 
VOTE ON PANEL ACTION: Unanimously A f t  imatfve. - 

13- 21 - (450-23): Acceot in Pr inciole 
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Log 1557 

SUWIITTER: 
-ATION: 

Tor Orbeck, oo* Corning Corporation 

050-23. Less F1 amnab l e  L iou id-  Insu 1 ated Transf onnerf . Prooozed new text  fo r  Section 450-23. 

Transfomers insulated with l i s ted  less f l m a b l e  l iquids shal l  be 
permitted to be instal led without a vault in noncarnbustible 
occupancy areas o f  noncombustible buildings. 

Such indoor transformer instal lat ions not meeting the clearance 
reouiments of l iqu id  l i s t i n g  or in conbustfble buildings or 
combustible occupancy ana, shal l  be provided w i t h  an d U t W t l C  
fire extlnguishing system or s 
comlying w i t h  P a r t  C o f  t h i s  

Transformers instal led indoars and rated over 35,OOO vo l ts  shall 
be instal led in a vault. 

Transfonnarr instal led outdoors shal l  be safeguarded w i t h  
respect to conbustible materials in dccordanc8 w i t h  S e c t i o n  450-27. 

For the prrpose of this section. a less tlanmtable l i qu id  i s  one 
wfth a l i s ted  fire point and a heat release rate value that i s  
related to  the clearance requirements established in the l iqu id  
l is t ing.  

For de f in i t ion  o f  YWncoubustible," as used in t h i s  Section. sw 
NFPA 220-1919, Types O f  Building Construetion. 

See def in i t ion  of 'Listed. in Ar t i c le  1M). 

transformer lfquid i s  d i rec t l y  related to i t s  use environment i n  
speciffc transformer installations. The fire point  i s  a 
fldImILabilfty charactB1sttc of d f l u i d  and C a n n o t  alone provide 
adequate information 0 assess the f i r e  risk f o r  a f l u i d  i n  a 
transformer. fhe exist ing FMR l i s t i ng  o f  insulating f l u ids  
relates to flamnabil ity characteristics such as f i r e  polnt  and 
heat release rate (of a specified large pool f i r e  test) to the use 
environment of transformers i n  noncoaoustible bulldings and 
nonco&rtible occupancy. and thereby aSstsseS the to td l  fire risk. 

It is, tharefore, i n  Section 450-23, necessary to eliminate the 
tcnn high tire point  l iqu id  and redefine the term less flanlnahle 
liouids. as shown In the ornoosed text. 

instal led in a vault 

SUBSTANTIATION: The f i r e  hazard O f  dn insulating f l u i d  Such as a 

Pma ACTION: Accept in  Principle. . 
F R i W i i  the substance o f  the proposal was accepted in i t s  
ent re ty  and incoroorated into Panel Prwosal 13-18 w i t h  ed i to r ia l  
revistois. 
clearance and heat release rate. were omitted to recoonire that 

Specific restr ict fons to a part icuiar l i s t i n g  such dS 

other l i s t ings  o f  l i k e  materials may have di f ferent rdstrictions. 
VOTE oI( PMEL ACT!ON: Unanimously Affirmative. 

Log I 177 
13- 22 - (450-23): Accept i n  Pr inciple 
NBMIlTR: National F i re  Protection ASSOCid t tOn 
-ATTON: Revise 450-23 as follows: 

Transformers insulated with lea-flanraable l iqulds shal l  be 
permitted to be instal led w i t h w t  a vaul t  i n  oonconbustible 
occupancy areas of  ooncmust ib le buildings. provided there i s  a 
l iqu id  confinement area and the l iqu id  i s  l i s ted  as having a f i r e  
point  o f  not less than 30OoC. 

Such indoor transformer instal lat ions i n  combustible buildings 
or cocnbustlble occupancy areas. Shall be provided w i t h  M 
automatic f i r e  extinguishing system or shall be ins ta l led  i n  a 
vault c o ~ l y i n g  with Part C o f  thfs art ic le.  

be instal led in a vault. 

450-23. H I g h  F i re  Point Liquid-Insulated Transformers. 

Transformers instal led indoors and rated over 3 5 . W  vol ts Shall 

Transformers instal led outdoors shal l  colnply w i t h  Section 

(FPN) For dcf ln i t fon o f  'Nonccubustible' as used in th is  
section, see Types o f  Building CO~StruCtiOn, NfPA 220-1979. 

(FPN) Sm def in i t ion  o f  'Listed" i n  Ar t i c le  100. 
SUBSTANTIATION: Issued as Tentative Interim Aaendment No. 70-81-1 
to the 1981 NAT IONAL ELECTRICAL COOE by the NFPA Board o f  
Directors on Nw+nbtr 14. 1980. as the result of an appeal by RTE 
Cow. 

450-27. 

P i ~ i i  ACTION: Accept in Principle. 
PANEL CORRFT : The substance o f  the proposal has been accwted i n  
i t s  ent i retv and incoroorated in to  Pane? Prooosal 13-18 w i t h  
ed i to r ia l  &isions and the dddftfon o f  substantlative material t o  
bet ter  define the instai lat fon restrictions. 
V O l Z  ON PAN% ACTION: Unanimusly Affirmative. ' - 
13- 23 - (450-23): AcceDt in Pr inciole 

Log Y !510 

SUWrTER: 
-ATION: 45043. High F i re  Paint Liquid-Insulated 
transtomerr. Transformers insulated with less-flamable l iquids 

Jerome A. Norcia. Fluids Division, RTE Corporation 

shal l  be permitted to be instai led w4thout a vault in 
noncombustible occupancy areas of noncWust ib le buildings. 
provided there i s  a l iqu id  Confinement area and the l iqu id  i s  
l i s ted  as having a f i r e  point  o f  not less than 30OoC. 

Such indoor transfonaar instal lat ions in camustible buildings 
of cotmustfble OCCupdllCy areas shal l  be provided w i t h  dn WtOmdtlC 

ng system or shal l  be instal led in a vaul t  
a r t  C of th is  article. 

Transfatram instal led indoors and rated over 35.000 vol ts shall 

Transformers instal led outdoors shall ccrnply with Section 450-27. 
be instal led in a vault. 
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SUBSTANTIATION: a. The above proposal i s  "identical. to the 
present Section 450-23 which was the resu l t  o f  revis ion by TIA 
81-1. 

b. Substantiation: 
1) The proposal has. i n  effect. been the operative Code 

section f o r  the specified indoor transformer applfcations during 
the las t  six years; the control l ing provision being the 3W0C 
f i r e  point  requirement. The 3000C high fire point  requirement 
has proven i t s e l f  as a sat isfactory Code standard since there has 
been no known increase in indoor transformer f i r es  since high f i r e  
point  f l u ids  have been substituted for askarel. 

application, uncomplicated, and not subject to misapplication by 
persons administering the Code. 

introduced as a possible Code criterion, i t  is  not a concept meant 
for codiflcation. Catculations necessary to determine heat 
release rates are nwaplicated and require a thorough understanding 
of the pr inciples and technical base involved in  order to achieve 
pmper applicatlon. Since most Coda users am not trained in 
these prtncn:ples ff technical basso, there i s  a high probab l l l t y  
o f  m isapp 1 icat i  on. 

i v )  Beyond f i r e  point, to assess the f i r e  hazard of a 
transformer insulat ing l iqu id  I n  i t s  transformer application 
environment, it i s  well recognized that a l l  o f  the fol lowing 
flaanabi l l t y  characteristics must be considered and evaluated 

i i )  The presently exist ing Section 450-23 i s  clear in  i t s  

i i i )  Although the heat release rate concept w i l l  probably be 

s im 1 tanecusiy: 
a) Ease o f  ign i t ion  
b) F i re  gmwth 

f )  Oxygen depletlon 
4) Fi re  endurance 

c )  Flame-propagation k )  Specific heat 
d) Heat release i )  Thermal conduct iv i ty 
e) Extinguishment j )  Autoignttion point  

Lag # 1510 Continued 

characteristics as THE sole criterion, t o  the exclusion o f  the 
others, would unreasonably res t r i c t  consumers i n  
high f i r e  point t r a n s f m e r  flufds. Any Code sec 
would preclude the consumer fmn, selecting, among 
available fluids, those f l u ids  which have both e iec t r i ca l  
r e l i a b i l i t y  and. considerlng K L  f l m a b l l i t y  charactwistics. 
properties which provide greater protection in preventing f l r e s  
fm Occurring in  the f i r s t  instance. 

Any Code s e t i o n  which would use j us t  one o f  these 

PANEL ACTION: Accept i n  Principle. m: 
of dif ferent factors might be used i n  evaluatlng the a b i l i t y  of a 

The Panel i s  cognizant of the fac t  that a rimer 

less-flamable insulat ing l i qu id  to  perform its-intended function 
safely. 

The substance o f  the proposal has been accepted i n  i t s  en t i re ty  
and incorporated into Panel Proposal 13-18 with ed t to r ia l  
revisions and the addition o f  substantiative matertal to better 
define the ins ta l la t ion  restrictions. 
VOTE ON PANU. ACTION: Unanimously Afffnnative. 

Log # 1347 
13- 24 - (450-24): i leject 
SUEHITTER: James G. Bryant. Standard Chlorine Chemical 
-ATION: 
=electric f l u i d  instal led indoors or outdoors and rated over 25 
kVA'shal1 be furnished w i t h  a pressure-relief vent. 
fnstalled i n  a pocrly venti lated place. the pressure-relief vent 
shal l  be connccted to  a e h i w y  or f l ue  that w i l l  carry vent gases 
outside the building. Such transformers instal led indoors and 
rated over %,OM) vol ts shal l  be fnstalled i n  a vault. For the 
purposes of th is  section, a nonflamaable d ie lec t r i c  f l u i d  i s  a 
f l u i d  has no f i r e  point  to i t s  bo i l ing  point: 
SUBSTANTIATION: Because o f  the s ize o f  the5e transformers and 
m s t  of the nonflamnable f l u lds  are f a i r l y  vo la t i l e  ttrere i s  noy 
m e  danger o f  pressure bu i l d  up or transformar rupture due to 
vapor. Most of the f i re-resistant f l u ids  have hazardous vapors if 
confined so, they should be vented to the outside. As for the 
de f in i t ion  o f  a nonflamnable d ie lec t r i c  fluid. it should not bum 
up to i t s  bo i l ing  point. The flash polnt should be eliminated in 
the statement because it i s  often confused with the pseudo f lash 
point M i c h  i s  not indicative o f  a f i r e  hazard. The f lash  point  
i s  pr imari ly applicable to petroleum products mere the flash 
precedes the f i r e  point by a few degrees. However, not a l l  
chemicals exh ib i t  th is  same feature so that the f lash or pseudo 
flash are meantnoless. The c o m t  on f l a m a b i l i t y  i n  a i r  should 

"Transformers insulated with nonf tamable 

Where 

be eliminated because a l l  organic materials are f l - m a b l e  in  air. 
PANEL ACTION: Re je t .  
PNEL COMMENT: CMP 13 believes the substantiation f a i l s  to o f fe r  

adequate supporting data to  j u s t i f y  acceptance. 
VOTE ON PANEL ACTION: Unanimously Afffrmative. 

LO9 a 1935 

SWITTER: Jerona A. Mrcia, Fluids Division, RE Corporation 
-ATION: 450-27. Oil-insulated Transformers Instal led 
butdoors. Combustible material. combustible buildings, and parts 
Of buildings. fire escapes, and door and window openings shal l  be 
safeguarded from f i res  or ig inat ing in oil- insulated transformers 
instal led on roofs, attached to, or adjacent to a bui ld ing or 
combustible material. 
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Space separations, f i re-resistant barrjcas. automatlc water 
spray systems. (high f i r e  point  transformer l iquids). and 
enclosures that confine the o i l  or a ruptured transform tj) are 
recognized safeguards. One or more o f  these safeguards s be 
applied accordfng to the degree of hazard involved in cases where 
the transformer ins ta l la t ion  presents a f i r e  hazard. 

O i  1 enclosures shal l  be permitted to consist o f  f l re-rcsistant 
dikes, curbed areas or basins, o r  trenches f i l l e d  r t t h  coarse 
crushed stone. O i l  enclosures shall be provided w i t h  trapped 
drains Where the exposure and the quantity o f  o i l  involved are 
such that removal o f  o i l  i s  imortant. Transformers ins ta l led  on 
poles or structures or underground shal l  conform to the National 
E lec t r i ca l  Safety Code. ANSI C2-1977. 
SUBSTANTIATION: a) The above proposal i s  the same as the present 
Section 450-g. plusuthe addition o f  the phrase: "high fire po in t  
transform? IlQU$dS. 

"(hlgh f f r e  point)  tl;ansformers instal led outdoors shal l  coaply 
with Sactlon 450-27. 
mems that a hi# f h  point  l i qu id  (Joooc min im)  f i l led 
transformer i s  subject to the same * S a f e g u ~ *  requlrmants as a 
mineral o i l  (150%) f i l l e d  transfonaar lnstal led outdaors, which 
i s  unreasonable. 

b) The "problem" occurs because Section 450-23 directs that  

Based on the recently i s s u d  F I  814, t h i s  

c) The proposal would allow recognition o f  the fact that  a high 
s one such safeguard in i t se l f .  

Section 450-23 for high f t r e  point  transfonsen instal led indoors 
makes allowance that i n  certain applications. the high f i re point  
f l u i d  alone can be used in l i eu  of sprinkler3 and/or vaults. This 
fac t  becomes even more apparent since in  Section 450-26 for 
oil- insulated transformers instal led indoors. a vaul t  i s  mandatory 
i n  a l l  such applications. It i s  obvious that the difference 
between these two sections i s  the recognition o f  the high f i r e  
point  f lu id 's  superior flre safeguard properties as conpared t o  
mineral o i l .  

this fac t  in  indoor transfwar* 

PANEL -ACTION: Reject. w: CMP 13 disagrees with the prouoser's 
substantlation. Less-flamnable 1iQUid-fnSUlated transformers 
instal led indoors reauire safeauards accordinq to the dearee o f  
f i r e  hazard involved. and it ii the intent of-CMP 13 t o  provide 
conparable safeguards for the ins ta l la t ion  o f  such transformers 
outdoors accordim to the decrree o f  f f r e  hazard. 

See Proposal 13518. 
VOTE ON PANEL ACTION: Unanimously Afflrmative. a 616 
13- 26 - (450-28-1NmJ): Accwt i n  Pr inciole 
SUBMITTER: 
-ATION: Add nen Section 050-28: 

Robert 1. Tudor, High Voltage Maintenance Cow. 

O-LB. W R  i ca t ion  of Transformers. I f  mcdificatlons are made 
to  a transfomr i n  an exist ing ins ta l la t ion  which changes the 
type of the transformer wtth respect t o  Part B of th is  art ic le,  
the modified transformer ins ta l la t ion  shall coaply with the 
applicable requirements fo r  that  cype of transformer. 
SUBSTANTIATION: A t  the present time many transformers are being 
modified from one type to another. 
involve the removal o f  Askarel and the ins ta l la t ion  of e l ther  o i l  

( re t ro f i l l ) .  befng performed because o f  environmental 
considerations, w i l l  probably continue to occur over an extended 
periad o f  time. 

The r e c o m d e d  new Section 450-28 w i l l  assure that when such a 
modification i s  performed, the resul t ing ins ta l la t ion  w i l l  have 
the same degree of safety as if it were a new instal lat ion.  

As an exanple, it w i l l  prevent the replacement o f  A s k a r e l  with 
o i l  in an indoor ins ta l la t ion  without a vault. 
PANEL ACTION: Accept i n  Principle. 

Reword proeosai as follows: 
450-28 Modification o f  T r a q f y .  vhen modifications are 

made to a transformer i n  an exist ing ins ta l la t ion  which changes 
the type o f  the transformer w i t h  respect to Part 8 of th fs  
article, such t r a n s f o m  sha l l  be marked to  show the type o f  
insulating l i qu id  instal led and the modified transformer 
ins ta l la t ion  shal l  cnmly with the applicable requirements f o r  
that  type of transformer. 
PANEL COMMENT: 
identif ied. 
VOTE ON PANEL ACTION: 

#%st of these modifications 

OT a high f!W pajnt  liquid. fils type O f  modiffCdtion 

The Panel feels that  the new l i qu id  should be 

Unanimously Affirmative. 

ARTICLE 4M)- CAPACITORS 

13- 27 - 1460-71: A E C W t  
# 680 

SUBM~ITER~ waken H;-G&, IEEE 

3 m K " ? I % :  
fo r  power factor cwrec t ion  does not constitute an e lec t r i c  
hazard nor a f i r e  hazard when a l l  o f  the other orovisions of 

*,$ 

I KERIRAEFS6ftTION: Delete Section 4604 i n  i t s  entirety. 
T ~ P  application of capacitors to m t o r  c 

Ar t i c le  460 afe adhered to. The sentences i n  Section 460-7 are 
design considerations, and do not belong in the Code anymore than 
does dictat ing the size of the cowl ing between a motor and the 
driven eauioment. 
P A N U  ACTION: Accept. 
mr ON PAN& KTION: Unanimourly Affirmative. 
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1. Working Group lA - Chairman A. D. K l i n e  (Southern Transformer Co.1 

Document is "Proposed American National Standard Conformance 
Standard f o r  Dry-Type Transformers Used in Unit Ins ta l la t ions ,  
Including U n i t  Substations." 
comments received are s t i l l  being reviewed and incorporated i n t o  
a *aft t o  be reballoted in CS7, 

This document w a s  baLloted in C57 and 

2, WoskslcJ Group 2 .. Chaifinan H, W. Book (Westinghouse) 

Document i s  "American National Standard Conformance Standard for 
Liquid-Filled Distribution Transformers U s e d  i n  Pad-Mounted 
Ins t a l l a t ions  Including Unit  Substations," 
published by ANSI a s  C57.12.27-1982. 

This document w a s  

3. Working Group 2A - Chairman R. E. Uptegraff, Jr. (R. E. Uptegraff 
Manufacturing company 1 

Document is "American National Standard for Liquid-Filled Trans -  
formers, Excluding Pad-Mounted Compartmental-Type Transformers, 
Used in  Unit Installations Including Unit Substations." 
document w a s  published by ANSI as (257.12.13-1982, 

This 

4. Working Group 11 - Chairman W. R, Goldbach 

A HVACC documant "Proposed Conformance Tests f o r  Separate Insulated 
Connectors" w a s  approved by HVACC Subcommittee I and forwarded 
early this yeaz t o  ANSI C119 with a recommendation f o r  ba l lo t ing  as 
publication ANSl C119.2(a) - 198X. It: is ant ic ipated t h a t  the 
documant w i l l  be issued as a supplement to the latest revision of 
ANSI C119.2. 

5 .  Working Group 14 - Chairman J. E. Keeler (General Elec t r ic  Company) 

Document is "Proposed Addendum t o  American National Standard fo r  
Instrument Transformers CS7.13.2." 
ANSI CS7 and negative ba l lo t s  a re  presently being resolved so t h a t  
the document may be reballoted. 

Working Grow 16A - Chainuan G. M. B e l l  (General Electric Company) 

Document is -Proposed American National Standard Conformance Guide 
f o r  Thermal Evaluation of Dry-Type Ventilated Transformer Insula- 
t i on  Systems." 
covezing conformance test  requirements and the other  covering t e s t  
procedures. 
CS7.12,55-198X which is covered by I t e m  1 above and has accompanied 
that documnt in its submittal. to (257. The second section is being 
coordinated w i t h  ISEE-65 and has received agproval from the I= 
Standards Board. The document has now been forwarded to C57 f o r  
publication, 
as C57.12.56, 

This document w a s  bal loted by 

6 .  

The document has been s p l i t  i n to  two parts, one 

The f i r s t  section is being handled as an appendix to 

It is anticipated t h a t  the document w i l l  be published 
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7 .  Working Group 163 - Chairman R. D. Buckley (Westinghouse) 

Document is "Proposed American National Standard Conformance Guide 
f o r  Insulating Systems and Materials fo r  Liquid-Filled T r a s -  
formers," 
appendix when sent  to HVACC Subcommittee I f o r  bal lot ing,  as well. 
as  when it w a s  sent  to ANSI CS7. The document i s  n w  included as 
an appendix i n  the newly published C57.12.13-1982 and C57.12.27- 
1982 documents. 

The document accompanied Items 2 and 2A above as an 

X. Power Meeting P a p e r s  - L. S e v i o  

The 1982 S m e r  Power Meeting had 12 papers fo r  review. 
and s i x  re jec ted .  

For the  Winter Power Meeting there  w e r e  14 papers t o  be reviewed. 
quota w i l l  be 53% t o  be accepted. 

Six w e r e  accepted 

The 

It w a s  noted t h a t  i t  is  important t o  get reviews back with qua l i ty  
responses. This should be passed on t o  the  subcommittees. 

0 It appears f o r  t h e  Winter Power Meeting, there  w i l l  be two sessions.  

X I .  Future Transformers Committee Meetings 

November 7-9, 1983 Hyatt Regency Dearborn 
Detroi t ,  M I  
Host: M r .  D. Cash 

+\,&*y Ten 
April  1-3, 1984 - 

Vancouver, B.C. - 
Host: M r .  G. McRae 

"W 
' a i r  J < 

O c t .  15-17, 1984 Park Plaza Hotel t g r  

Boston, MA 
Host: M r .  R. Minkwitz 

Fa l l ,  1985 Toronto, Canada 
Host: M r .  B. Vietich 

LQ*lS 

The chairman w i l l  inqui re  of C. Mitchell  of Union E lec t r i c  t o  determine 
i f  he would host  the  Spring, 1985, meeting. A 
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XII. Committee Membership and Nominations 

A list of the membership of the Transformers Committee will be attached 
to the next Transformers Committee minutes. 

The following were invited to join the Main Transformers Committee: 

L. B. Wagenaar AEP 
G .  Chitwood TVA 
J. Ebert RTE-ASEA 
W. Lampe ASEA 
R. Little Washington Water Power Co. 

A format of a computerized membership list was issued to 13. A. Pannucci. 
The formant was explahed and it was noted that compatibility of computers 
could be a serious problem when passed on to future secretaries. It was 
decided to pursue the program and attempt to load the program on an 
IBM-DOS system. 

XIII. Other Business 

The chairman reported that G. Iliff would act as coordinator of the 
transformer tutorial assuming his company's approval. 

The chairman also noted that an article did appear about the Transformers 
Committee in the PES Review. 

It was noted that Jim Harlow was now Working Group Chairman for Step 
Voltage Regulators. 

B. Beckwith's letter concerning his negative ballots concerning LTC 
control will be forwarded to Jim Harlow. 

The chairman passed out a proposed ANSI document C93.4 concerning 
requirements for power line carrier line tuning equipment. 
that if anyone has comments, that they be forwarded to D. R. Jernigan. 
This document is given in Appendix 111. 

It was noted that R. Smith should follow documents through the IEEE 
Standards Board. J. Dutton will follow them through C57 and the ANSI 
Standards Board. R, Smith will include bushing subcommittee documents 
in his reports. 

He asked 

R. Liebich noted that he had not been affirmed for 51 liaison. The 
chairman noted this. 

0 
A warm "thanks'' of appreciation for an excellent job was given by all 
to the chairman, W. J. Mcnutt. 

- 
IEEE Transformers Committee 
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TO: 

FROM: 

Liaison Representatives to the IEEE 

E. Paul Lange, Secretary, RevCom 

SUBJECT: 1. SUBM;ITTERtS WORKING GUIDE 

2. SUBMITTAL FORM (Modified) 

Effective in 1981 the IEEE Standards Board established the  IEEE Standards 
Review Committee (RevCom) with the  following charge 

fvResponsible for reviewing proposals for adoption of new and revised 
standards, and reaffirmation or withdrawal of existing standards to assure 
that the proposals represent a consensus of parties having a significant 
interest in the subjects covered." 

To facilitate the  preparation of a Submittal (and the related documentation), a 
Submitter's Working Guide has been prepared. Most of the items included in this 
document are a reflection of questions asked by RevCom members, or actions 
taken to return a submittal for further clarification. 

As the Liaison Repre ive for your orgtlnization you are aware of committee 
activities directed to the development of a standard or the revision of an 
existing document. W i l l  you assist the submitter by providing him with a copy 
of this Guide prior to the completion of the submittal. 

The Submittal Form has also been modified to include specific questions detailed 
in the Standards Manual. 

A copy of the Submitter's Working Guide and the current Submittal Form are 
enclosed. Additional copies may be obtained from the Standards Office. 

EPL:dd 
Encl. 

cc: Members of RevCom (with attachmen 
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IEEE STANDARDS SUBMITTALS 

JSUBMITTER~S WORKING GUIDE 

To assist you in the submittal of a document for consideration and approval 
as an IEEE Standards Document the  following notes have been prepared, 
(Numbers at the end of paragraphs refer t o  the applicable section of the IEEE 
Standards Manual). 

1. 

1.1. 

1.2 

1.3. 

1.4 

0 PER ATING PROCEDURE 

Your document(s), with the Submittal Form and related information, will 
be distributed to the members of the  IEEE Standards Review Comni t tee  
(RevCom) at least 30 days in advance of the meeting for review and 
determination of compliance with the procedures detailed in the Standards 
Manual. 

1.1.1 Please provide 30 copies of your Draft Document for 
distribution. 

1.1.2 The cover sheet should include the following statement, in 
addition to the  number and title: 

'?All rights reserved by the Institute of Electrical and Elec- 
tronics Engineers, he., 345 East 47th Street, New York, 
N.Y. 10017." 

RevCorn will ballot by mail  in advance of the meeting. Ballot comments 
are forwarded immediately t o  the Submitter for consideration and reply. 
All documentation, including the replies to  the comments, are considered 
at the meeting. 

RevCom will recommend either approval, or the  return of your submittal 
with a suggestion for additional information or action, prior t o  re- 
commending approval. 

All RevCom recommendations are transmitted to  the IEEE Standards Board 
for final action. You will be notified of the action taken. 
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2. CLASSIFICATION OF DOCUMENTS 

New Standard I 
Recommended Practice I or Revision 
Recommended Guide I 
Trial Use Document 
Reaffirmations and Withdrawals (See notes below.) 

3. SUBMITTAL DOCUMENTATION 

3.1 - PAR (Standards Prcject Authorization Request) - Check PAR to be cer ta in  
that all organizations noted in the PAR have been contacted and their 
replies noted on the submittal form. Reference should also be made to any 
other Organization with whom coordination was established by the Sponsor 
Committee in the course of development of the document, (7.6.3a) 

3-2 IEC (International Electrotechnical Commission) - Include a s ta tement  
inxcat ing IEC documer?.ts or current projects which were considered in the 
development of y o ~ r  document, 

The Standards Office can assist you by placixy you in contact with the 
US. Technical Advisor who h a s  knowledge of the IEC Activities in your 
technical area. (7.6.3(d)) 

3.3 Balloting Committee - Where possible, define makeup of Committee. If 
not practical, explain on submittal form. (7.6.4) 

3.4 Unresolved Negative Ballots - Make every effor t  to provide a complete 
written exuplanation of the action taken by the Sponsor (to answer and 
accommodate) unresolved negative ballots, If the RevCom ballots indicate 
the need for a more detailed explanation, the Sponsor will be asked to 
arrange for a representative to attend the RevCom meeting and provide 
this explanation. (7.7.2) 

4, REAFFIRMATION 

4.1 A document submitted for Reaffirmation shall meet the requirements 
detailed in Section 10.2.1 of the Standards Manual. In addition, RevCom 
has recommended that the coordination specified in the PAR be notified of 
the proposed Reaffirmation and be given the opportunity t o  comment, 
without vote, 

A document submitted for Reaffirmation wi l l  be considered by RevCom as 
??-still useful and contain no obsolete or erroneous information---" 
(10.2.1). A statement  to this effect  should be included with the  Submittal 
Form. 

4-2 



5. WITHDRAWALS 

5.1 File a Submittal Form with all pertinent information pertaining to the 
balloting. 

Consideration should be given to  the policy being recommended by RevCom 
that  "an older standard not deemed to  meet current technical criteria, but 
containing information commercially important should not necessarily be 
withdrawn". 

The following statement is a quotation from a policy statement in- 
corporated in all new IEEE Standards: 

''-When a document is more than five years old, and has not been 
reaffirmed, it is reasonable to conclude that its contents, although 
still of some value, do not wholly reflect the present state of the 
art.-" 

5.2 

If you have any questions or desire clarification, please call: 

E. Paul Lange 
Secretary 
Standards Review Committee 
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Please address r e p l ?  to: 
D. R. Jernigan 
Chairman, ANSI C93 Committee 
Tennessee Valley Authority 
409 Chattanooga Bank Building 
Chattanooga, Tennessee 37401 

October 1 5 ,  1982 

Mr. W. J. McNutt, Chairman 
IEEE Transformers Committee 
General Electric Company 
100 Woodlawn Avenue 
Pittsfield, Massachusetts 01201 

Dear Mr. McNutt: 

PROPOSED AMERICAN NATIONAL STANDARD Cg3.4-lgXX REQUIREXENTS FOR 
POWER LINE CARRIER LIME TUNING EQUIPMENT 

0 - The IEEE Transformers Committee has previously expressed an interest in 
being kept informed on the status of work by ANSI C93 Committee on Power 
Line Carrier Equipment and CCVTs. 
copy of Proposed ANSI (33.4-19XX Requirements for Power Line Carrier 
Line Tuning Equipment, which has been issued to ANSI C93 Committee 
members for official letter ballot. 
was sent t o  your committee for review and comment by my letter of 
March 23, 1981. 

The three IEEE members on the ANSI C93 Committee all represent the 
Power System Communications Committee and will receive instructions 
for voting from that committee. If your committee should have any 
objections to this proposed standard, I w i l l  be glad to deal with 
them before the IEEE ballots are cast. 
the IEEE position by November 22, 1982. 

Very t ru ly  yours, 

Enclosed for your information is a 
--b 

An earlier draft of this document 

Our schedule is to establish 

D. R. Jernigan 
Chairman, ANSI C93 Cornittee 

Enclosure 
cc: William P. Bartley, Chairman 

Power System Communications Committee ,$@ 
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POREWORD 

(This Forevord is not a p&rt of herican H&tional 
Standard Requirements for Power Line Carrier Line 
Tuning Equipment, C 93.4-19XX) 

This document wan developed by kmerican Hational Standards Committee C93 on Power 
Line Carrier Equipment and Coupling Capacitor Voltage Transfonaers. During its development 
the standard rtchived the bsnefirs of b consensus of input from a balanced group reprcsentihg 
consumer , producer, and general interest viewpoints. These inputs were harmonized and inte- 
grated into tbt standard in it8 present, approved fotm. 

f n9 
for 

Standards Committee C93 ~ 8 8  established to cuordinite, revile and update the exlst- 
document8 into an effectlvc group of American National Standard$, including this standard 
line tuning equipment. A aepsrsta standard will be developad to cover eACh type of equip- 

ment described in the Committee's scope, 

This standard includes technical definitions, parfomance ratings, tcoting ma 
and manufacturing requirements f o t  line tuning equipment. It is related to Araerican Hat 
Standard Requirements for Power Line Carrier Coupling Capscitott C93.1-1981, Ameriean Nat 
Standard Requirements for Power Line Coupling Capacitor Voltage Transfowers C93.2-1976 
American National Standard Requirements for Power Line Carrier Line Traps CS3.3-1981. 

Suggestions for improvement of thio standard will be welcome. They should be 
to the American National Standards Institute, 1430 Broadway, New York, New York 10018. 

hods 
onal 
onal 
and 

sent 

This standard vas processed and approved for submittal to ANSI by American National 
Standards Committee C93 on Power Line Carrier Equipment and Coupling Capacitor Voltage Trans- 
formers. At the time of approval of this standard the C93 Committee consisted of the following 
membe r 5 .  

ORGANIZATION REPRESENTED 

Electric Light and Power Group 

Institute of Electrical and 
Elccrtonics Engineers 

Nat ional Electrical 
Hanufacturers Association 

U.S. Department of Interior, 

V. S. Department of Energy, 

Bureau of Reclamation 

Western Area Power Administration 

D. R. Ycrnigan, ChairrPan 

Jchn 0. Bopkins,SccretAry 

NABE OF REPRESENTATIVE 

0 

3. S. Benton 
P. A. fragola 
Y. P. Uarkey (Alt.) 

S. J. Bogdanowict 
D. R. Jcrnigan 
A. Xlopfensttin 
Y. 8. Wallace (Alt.) 

0. R. Beuerle 
R. Ray 
W. C. Smith (Alt.) 
A, Sweetana (Alt.) 

V. 8. Hokes, Jr. 

c. Y .  wui 
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REQUIREMENTS FOR POWER LINE C A R R I E R  L I N E  T U N I N G  EQUIPMENT 

ANSI C93.4-190X 

GCOPE 1. - 
Long Bypass T h i s  s t a n d a r d  a p p l i e s  t o  power l i n e  

l i n e  t u n i n g  e q u i p b e n t  c o n n e c t e d  betw 
co 4 ) and power l i n e  A b y p a s l r  Ul l ing  a l i n e  t u n e r  w i t h  e a c h  
tr  t t  t e r m i n a l s  or t o  similar c o u p l i n g  capacitor and w i t h  c o a x i a l  c a b l e  
:i un e n t  i n  a ca r r ie r  b y p a s s .  i n t e r c o n n e c t i n g  t h e  t u n e r s .  T h i s  equipment p r o v i d e s  optimum t r a n s m i s s i o n  of 
c a r r i e r  f r equency  energy .  Coupl inq  n e t h o d s  
P o w e r  l i n e  c a r r i e r  l i n e  t u n i n g  e q u i p m e n t  
i n c l u d e s  a s s e m b l i e s  and componen t6  s u c h  8s: 

g i n d u c t o r ,  impedance matching t r a n s f o r m e r ,  
c i n g  t r a n s f o r m e r ,  t un ing  c a p a c i t o r ,  L-C 

t u n i n g  u n i t ,  h y b r i d ,  f i l t e r ,  protective u n i t ,  
and enc losu re .  

T h i s  s t a n d a r d  a l s o  a p p l i e s  t o  l i n e  t u n i n g  
equipment used  w i t h  power l i n e  carrier sys t ems  
o p e r a t i n g  ove r  power cables .  

2. DEFINITIONS 

Phase-to-Ground Coup l inq  - Caupl ing  t o  a 
power l i n e  between one p h a s e  conductor of 
the l i n e  and ground,  

P h a s e - t o - P h a s e  C o u p l i n  - C o u p l i n g  t o  a 
power l i n e  be tveen  two :base c o n d u c t o r s  of 
t h e  l i n e .  

I n t e r c i r c u i t  C o u p l i n q  - C o u p l i n q  t o  t w o  
power l i n e s  between a phase  c o n d u c t o r  of 
one  l i n e  and a phase  c o n d u c t o r  of t h e  o ther  
1 ine. 

T h r e e - p h a s e  Coup1 i n q  - Coup1 i n g  t o  a 1  1 
t h r e e  p h a s e s  of a p o w e r  l i n e ,  u s u a l l y  
between t h e  c e n t e r  p h a s e  Conductor  and t h e  A l l  d e f i n i t i o n s ,  e x c e p t  as s p e c i f i c a l l y  covered  

i n  t h i s  s t a n d a r d ,  s h a l l  le i n  a c c o r d a n c e  two o u t e r  phase c o n d u c t o r s .  w i t h  American Na t iona l  S t anda rd  D i c t i o n a r v  of 
E l e c t r i c a l  and  E l e c t r o n i c s  Te rms ,  ANSI/iEEE 
100-1977; American N a t i o n a l  S t anda rd  Requi re-  
ments  for Power Line Carrier Coupling Capaci-  

H b r i d  - An a u x i l i a r y  t u n i n g  d e v i c e  of t e n  ?- o c a t t d  i n  t r a n s m i t t e r / r e c e i v e r  e n c l o s u r e s  
, C93.1-1981; a n d  A m e r i c a n  N a t i o n a l  
ard Requirements for Power Line  Carrier 

Line  T r a p s ,  C93.3-1981. which p r o v i d e s  a h igh  d e g r e e  of e lec t r ica l  
i s o l a t i o n  b e t w e e n  t w o  c o n j u g a t e  por t s ,  
(ports 1 and 2,  F i g u r e  1) w h i l e  p r o v i d i n g  

B a s i c  L i g h t n i n g  Impulse I n s u l a t i o n  Level (BILL l o w  loss between each  of these ports and a 
t h i r d  port (port 3) when t h e  f o u r t h  part 

The e l e c t r i c a l  s t r e n g t h  of i n s u l a t i o n  expressed (port 4 )  t e r m i n a t e s  i n  a b a l a n c i n g  ne twork .  
i n  terms of t h e  c res t  v a l u e  o f  a s t a n d a r d  Hybr ids  p r o v i d e  i s o l a t i o n  b e t v e e n  t r a n s -  
l i g h t n i n g  impulse  having  a f r o n t  t i m e  of 1.2 aittcrs and r e c e i v e r s  when f r e q u e n c i e s  are 

close t o g e t h e r .  m i c r o s e c o n d s  and a time to  h a l f  v a l u e  of 5 0  
microseconds.  The t o l e r a n c e  r ange  i s  1.2-5.0,’ 
40-60 microseconds .  

Bypasses 

B y b r i d s  

m 

,zp+p 
C a r r i e , r  Bypass 

A combina t ion  of l i n e  t u n i n g  equipment and 
a s s o c i a t e d  coup l ing  c a p a c i t o r s  t h a t  pro- 
v i d e s  a pa th  fo r  bypass ing  carrier f r equen-  
cy  ene rgy  around d i s c o n t i n u i t i e s  s u c h  a6 
power t r a n h f o n n e r s ,  open c i r c u i t  breakers 
or d i s c o n n e c t  s w i t c h e s ,  and pover l i n e s  of 
d i f f e r e n t  v o l t a g e s .  

S h o r t  Bypass 
R e s i s t i v e  H y b r i d  - A h y b r i d  w i t h  o n l y  

A bypass  u s i n g  t u n i n g  e l emen t s  and carrier k c s f s t a n c e  i n  t h e  b a l a n c i n g  n e t w o r k .  l e a d - i n  cable between t h e  c o u p l i n g  capaci- 
tors.  R e a c t i v e  Hybrid - A h y b r i d  w i t h  r e a c t a n c e  

and resistance i n  t h e  b a l a n c i n g  network. 

Fig. 1 - HYBRID 
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S k e w e d  Hybr id  - A h y b r i d  i n  w h i c h  t h e  
e l e c t r i c a l  b a l a n c e  h a s  b e e n  a l t e r ed  to  
g i v e  A lower loss t h a n  a c o n v e n t i o n a l .  
h y b r i d  i n  one  path t b t t w e n  p o r t s  1 and 3 ,  
F i g u r e  1) a t  t h e  expense  of a h i g h e r  108s 
i n  t h e  o t h e r  p b t h  (between p o r t a  2 and 
3 ) .  

B l o c k i n c  Caoacitor - An o p t i o n a l  c a p a c i t o r  
c o n n e c t e d  i n  s e r i e s  b e t w e e n  t h e  l i n e  
t e r m i n a l  a n d  t h e  i m p e d a n c e  m a t c h i n g  
t r a n s f o r m e r  i n  t h e  l i n e  t u n e r .  T h i s  
r e d u c e s  t h e  power f r e q u e n c y  c u r r e n t  
f 1 owing  t h r o u g h  t h e  i m p e d a n c e  mat c h i  ng 
t r a n s f o r m e r  to p r e v e n t  s a t u r a t i o n  while 
p r e s e n t i n g  a low impedance t o  carrier 
f r e q u e n c y  currant, 

C o m e e n s a t i n a  Cbpac i to r  - An o p t i o n a l  
capacitor c o n n e c t e d  in e e r i e a  between t h e  
l i n e  terminal and the t u n i n g  i n d u c t o r  u n i t  
i n  t h e  l i n e  t u n e r .  T h i s  r e d u c e s  t h e  
capac i tance  of  the  c o u p l i n g  c i r c u i t  t o  
f a c i l i t a t e  t u n i n g  a t  h i g h e r  f r e q u e n c i e s .  

C o a x i a l  C a b l e  - A s i n g l e  c o n d u c t o r  w i t h  
c o a x i a l  s h i e l d  for t h e  l o w  i m p e d a n c e  
i n t e r c o n n e c t i o n  be tween A l i n e  t u n e r  and 
the  t r a n s m i t t e r / r e c e i v e r  or  between l i n e  
t u n e r s  f o r  a c a r r i e r  bypass. T r i a x i a l  
c a b l e ,  w h i c h  h a s  t w o  s e p a r a t e  c o a x i a l  
a h i e l d s ,  i6 also a coaxial  t y p e  cable.  

C a r r i e r  L e a d - i n  C a b l e  - An i n s u l a t e d  
u n s h i e l d e d  COndUCtQr f o r  t h e  h i g h  impe- 
d a n c e  i n t e r c o n n e c t i o n  between the c o u p l i n g  
capacitor and l i n e  t u n e r .  

R a t e d  Powcr C a p a b i l i t y  - T h e  c a r r i e r  
f r e q u e n c y  a v e r a g e  power v h i c h  a l i n e  tUnQr 
w i l l  c a r r y  c o n t i n u o u s l y  w i t h o u t  damage for 
a s p e c i f i c  v a l u e  o f  c o u p l i n g  capacitor, 
f r e q u e n c y  r a n g e ,  a n d  l i n e  i m p e d a n c e .  

R e t u r n  Loss - A s e a s u r e  o f  t h e  d i s s i m i l a -  
r i t y  be tween t w o  impedances ,  b e i n g  e q u a l  
t o  t h e  number of decibels t h a t  correspond8 
to  t h e  scalar v a l u e  of t h e  r e d p r O C 8 1  of 
t h e  r e f l e c t i o n  co-ef  f i c i e n t ,  a n d  hence 
b e i n g  e x p r e s s e d  by t h e  formula :  

L i n e  Tuner  

An a r rangemen t  of e l e m e n t s  w h i c h ,  t o q e t h e  
w i t h  o n e  or more a s f i o c a a t e d  c o u p l i n  
capacitors, p r o v i d e s  t h e  opt&mum t r a n s m i s -  
rion of c a r r i e r  f r e q u e n c y  e n e r g y  between 
t h e ' p o w e r  l i n e  a n d  t h e  c o a x i a l  c a b l e  
t e r m i n a l  o f  t h e  l i n e  t u n e r .  I t  also 
p r o v i d e s  a d e g r e e  of p r o t e c t i o n  f o r  pe r son-  
n e l  a n d  l o w - v o l t a g e  c o m p o n e n t s  a g a i n s t  
t h e  e f f e c t s  o f  power  f r e q u e n c y  v O l t d q e S  
and t ranr ient  o v e r v o l t a g e s .  

S ing le - f r equency  L i n e  Tuner  - An a d j u s t a b l e  
] & n e  t u n e r  w h i c h  is t u n e d  t o  s e r i e s  
r e 8 0 n b n e a  w i t h  i t s  a s s o c i a t e d  c o u p l i n g  
capacitor a t  one s e l e c t e d  c a r r i e r  f r e -  
quency. 

Two-Prequcnev  L i n e  T u n e r  - A l i n e  t u n e r  
which f 6  t u n e d  t o  aeries r e s o n b n c e  w i t h  i t s  
a s soc ia t ed  c o u p l i n g  c a p a c i t o r  a t  two 
selected carrier f r e q u e n c i e s .  

E i g h - P A S S  L i n e  T u n e r  - k l i n e  t u n e r  
w h i c h ,  t o g e t h e r  w i t h  i t s  a s s o c i a t e d  
c o u p l i n g  C a p a c i t o r ,  f o r m s  e i t h e r  a n  
ad j u s t a b l e  o r  f i x e d  h i g h - p a s s  f i l t e r  
i n  t h e  carr ier  f r e q u e n c y  r ange .  

0 a n d - P a s s  L i n e  T u n e r  - A l i n e  t u n e r  
w n i c h ,  t o g e t h e r  w i r h  i t s  a s s o c i a t e d  
c o u p l i n g  c a p a c i t o r ,  f o r m s  e i t h e r  a n  
8 d j U l t a b l e  o r  f i x e d  b a n d - p a s s  f i l t e r  
i n  the carrier f r e q u e n c y  r ange .  

S a f e t y  Dev ices  

where: RL is r e t u r n  loss i n  decibels and 
w h e r e  2 a n d  Z b  a r e  t h e  trc 
 impedance^ 

L i n e  T u n e r s  

(See F i g u r e s  Appendix A for T y p i c a l  L i n e  
T u n e r s )  
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P r o t e c t i v e  U n i t  

A system o €  c o m p o n e n t s  t h a t  l i m i t  t h e  
v o l t a g e  o n  t h e  l i n e  t e r m i n a l  of t h e  
1 i n e  t u n e r .  

- An i n d u c t o r  i n  t h e  p r o t e c t i v e  
cted between t h e  l i n e  t e r m i n a l  

and t h e  ground t e m i n a l  o f  a l i n e  t u n e r ,  
p r e s e n t i n g  a low impedance to  t h e  flow of 
power f r e q u e n c y  c u r r e n t  and a h i g h  impe- 
d a n c e  t o  t h e  flow of c a r r i e r  f r e q u c n c y  
c u r r e n t .  

Grounding S w i t c h  - A owi tch  i n  t h e  p r o t e c -  
t i v e  u n i t  c o n n e c t e d  b e t w e e n  t h e  l i n e  
t e n n i n a l  and the ground t e r m i n a l  of a l i n e  
t u n e r .  



Protective Gag - Spaced electrodes in the . 
protective unit connected between the line 
terminal and the ground terminal of a line 
tuner for limiting the voltage impressed 

- 

between those terminals. ? erminal s 

Line Terminal - The terminal of the line 
tuner t o  be connected to the carrier 
lead-in cable., 

Coaxial Cable Terminal - The terminal of 
the line tuner to be connected t o  t h e  
coaxial cable. 

Ground Terminal - The terminal of the line 
tuner to be connected to ground. 

Tuninq Units 

Tuning Capacitor Unit - An assembly of fixed 
capacitors, adjustable in steps. 

Tuninq lnductor Unit - A continuously adjust- 
able inductor. 

Parallel L-C Tuning Unit - An adjustable 
inductor and capacitor combination, with a 
selectable inductance-to-capacitance ratio, 
forming a parallel resonant circuit tuned 
to present a high impedance at one 6elected 
carrier frequency and low impedance at 
other frequencies. 

Series L-C Tuni,ng Unit - An adjustable 
inductor and capacitor combination, with a 
selectable inductance-to-capacitance ratio, 
forming a series resonant circuit tuned to 
present a low impedance at one selected 
carrier frequency and high impedance at 
other frequencies. 

Impedance Hatching Transformer (IHT) - A 
transformer which provides fixed or sclec- 
table impedance gatios for matching -the 
impedance of the power line to that of the 
coaxial cable at power line carrier 
frequencies. 

- A transformer 
freauencv m w e r  

from one source equally into iw outputs. 

--I--- Resonant Frequenc - T h e  frequency o r  
frequencies to v h d t h e  line tuner and its 
associated capacitor is tuned. 

Geometric Mean Frequency (CMF - Por a 
bandpass line tuner the geometfic mean of 
the bandwidth limit frequencirti, which i a  
the square root of their product, 

Bandwidth - The frequency range within 
which the insertion loss is not greeter 
than a specified value. 

Nominal Line Side Impedance (Z1) - The 
hacdance which the line tuner. toaether 
ii;h' the associated coupling capacitor ( 6 1 ,  
is designed to match o n  the line side. 

Nominal Coaxial Cable Side Impedance (Z2) 

T h e  impedance which the l i n e  tuner is 
designed to match o n  the coaxial cable 
8 i d e .  

Workinq Range 

The range of carrier frequencies within 
which the bandwidth of a line tuner can 
be act .  

3. SERVfCE CONDITIONS 

3.1 Usual Service Conditions 

(I) Outdoor eervice. 

(2)  Ambient $emperature range: - 4 O O C  
t o  + 45 C. hith regard to the 
temperature range, Table 1 defines 
the upper temperature limit con- 
d i t ions. 

( 3 )  Relative humidity: 956 at 4OoC.  

( I )  Maximum altitude: 3300 feet (1000 
meters) above 6e.3 level. 

(5 )  Power frequency: 60 Iz. 

(6) Atmosphere free of damaging fuaes 
or excessive o r  a b r a s i v e  d u s t ,  
explosive mixtures of dust or gases, 
s t e m ,  and salt spray. 

(7) C a r r i e r  frequency range: 30 t o  
500 kHx. 

Table 1 

Upper Azhbient Temperature-Limit Conditions 

1 Hour 24 Hours 1 Year 

Maximum Ambient Temperature ("c) 
Hean over Hean over ilean over 

45 40 30 

3.2 Unusual Service Conditions 

(1) hltitudes a b o v e  3300 feet (1000 
meters). For line tuning equipment 
apl;lied at altitudes greater than 
3300 f e e t  ( 1 0 0 0  m e t e r s ) ,  t h e  
d i e l e c t r i c  s t r e n g t h  c o r r e c t i o n  
factors given in Table 2 shall be 
appl i ed . 

( 2 ) Gas-insula t ed substations. 

Tunin Ran e - The portion of the carrier Table 2 requency and through which the geometric 
mean frequency or resonant frequency may be 
adjusted, 

Dielectric Strenqth Correction Factors 

Altitude above Sea Level 
Heters Correction Factor Feet Insertion Loss - The carrier frequency . power loss caused by the combination of the 

line tuner and associated coupling capaci- 
a t o r 0  (which is assumed to have no loss) 

terminated by the nominal line aide 8nd 10 I 000 coaxial cable side inpedancee. 

3,300 1000 1.00 
5 * 000 1500 0.95 

3000 0 . 8 0  



4 .  MTfNGS 

4.1 P r o t e c t i v e  Uni t  

4.1.1 P r o t e c t i v e  Gap Sparkover 

I 

i 

i 

I 

The p r o t e c t i v e  g a p  s p a r k o v c r  
s h a l l  b e  no l e s s  t h a n  2 .0  k V  rms a t  
power f r c q u e n r y  nor g r e a t e r  t h a n  8 5 k  
o f  t h e  l i n h  t u n e r  B I L  a t  a s t a n d a r d  
i m p u l o e  wave of 1.?/50 m i c r o s e c o n d s .  

4.1.2 Drain coil  I n s e r t i o n  LOSS 
Power F r e q u e n c y  I m p e d a n c e  And 
I n s u l a r i o n  L e v e l  

The i n c r e a s e d  i n s e r t i o n  loss due 
t o  t h e  a d d i t i o n  of t h e  d r a i n  coil to  t h e  
l i n e  t u n e r  cannot  be s t a n d a r d i z e d  because 
ob wide v a r i a t i o n s  i n  t h e  type of tuner ,  
c a r r i e r  f r e q u e n c i e s ,  c a p a c i t a n c e  o f  
coupl ing c a p a c i t o r  and l i n e  s i d e  impa- 
d a n c e .  H o w e v e r ,  t h e  i n s e r t i o n  loss 
should be the least  possible c m p a t i b l a  
w i t h  t h e  bandvidth and des ign  r e q u i r e  
ments. and g t n e t a l l y  n o t  g r e a t e r  than  .5 
d B  o v e r  t h e  bandwidth of t h e  l i n e  tuner .  

The impedance  of t h e  d r a i n  c o i l  
a t  power f requency  s h a l l  n o t  exceed 60 
ohms. 

T h e  b a s i c  l i g h t n i n g  i m p u l s e  
i n s u l a t i o n  l e v e l  ( B I L )  of t h e  d r a i n  
c o i l  s h a l l  be a minimum of 1 0  k V  a t  

~icrosaeonds. 
a S t a n d a r d  i m p u l 6 e  Wave Of 1 . 2 / 5 0  

4 . 2  f n s u h t i o n  Level  of Line Tuner 

4.2.1 Pover Frequency Level 

T h e  i n s u l a t i o n  l e v e l  b e t w e e n  
w i n d i n g s  of  t h e  i m p e d a n c e  m a t c h i n g  
t r a n a f o r a e r  a n d  b e t w e e n  c i r c u i t  t o  
e n c l o s u r e  of t h e  l i n e  t u n e r  .hall be 
a minimtrm of 3.0 kV nus for one minute 
a t  p o w e r  f requency.  

4.2.2 Impulse Level 

T h e  b a s i c  l i g h t n i n g  i m p u l s e  
i n s u l a t i o n  l e v e l  (BIT.) o f  t h e  l i n e  
t u n e r  6 h a l l  be a minimum of 1 0  LY a t  
a s t a n d a r d  i a p u l 6 e  w a v e  of 1 . 2 / 5 0  
microseconds.  

4.3 I n s u l a t i o n  Level of: EquiplPlent Erternol 
t o  L i n e  T u n f r  

E q u i p a e n t  a r t e r n a t  to t h e  l i n e  t u n e r  
on t h e  coaxial cable s ide  s h a l l  wi ths tand  
a power f requency v o l t a g e  of 1.5 kV €or 
one minute  between tarznfnals  and c h a s s i s .  

1.1 Nominal Line S ide  Irnoeaance 

4.4.1 Overhead Power Lines. 

The nominal  l i n e  s i d e  impe 
of t h e  l i n e  t u n e r  shall be w i t h i e :  
range of 200 t o  400 ohms f o r  phar o- 
ground coupling and in t h e  range  of 400 
t o  700 ohms for phare-to-phase coupl ing .  
The  n o m i n a l  l l n e  s i d e  i m p e d a n c e  f o r  
i n t c r c i r c u i t  c o u p l i n g  and for 3Lphase 
m u p l i n g  s h a l l  be v i t h i n  t h e  ranqe of 200 
t o  400 ohms pha6e-to-ground for e a c h  
coupled phase. 

4.4.2 Underground Power Cables. 

The nominal l i n e  s i d e  io,pedance of 
t h e  l i n e  tuner shall be w i t h i n  t h e  ranqe  
of 1 5  tQ 5 0  Ohm6 for p h a s e - t o - g r o u n a  
coupl ing ,  and i n  t h e  range of 34 tQ 106 
aham f o r  phase-to-phase coupl tng.  

e: These r a n g e s  of impedance a r e  d e r i v e d  
from t h e  p a r a l l e l  combination of t h e  

4.5 

4.6 

4 *7  

4.8 

4.9 

4.10 

m o s t  common l i n e  t r a p  a n d  l i n e  
impedances. 

N o m i n a l  C o a x i a l  C a b l e  S i d e  Impedance 

The nominal c o a x i a l  c a b l e  s ide  impedance 
of t h e  l i n e  t u n t r  s h a l l  be 50 or 7 5  ohms 
unbalanced. 

I n s e r t  ion  Loss 

T h e  i n s e r t i o n  loss of  a i i n e  t u n e r  
cannot  be s t a n d a r d i z e d  because ob vide 
v a r i a t i o n s  i n  t h e  type  of t u n e s  
f r e q u e n c i e s ,  c a p a c i t a n c e  of ,e.'.'*: 
c a p a c i t o r  and  l i n e  s i d e  i m p e d a n c e .  
However ,  t h e  i n s e r t  i o n  loss s h o u l d  
be t h e  l e a s t  p o s s i b l e  c o m p a t i b l e  v i t h  
t h e  b8ndwidth and des ign  requi rements ,  
and g e n e r a l l y  n o t  g r e a t e r  than 2.0dB over  
t h e  bandwidth of t h e  l z n e  t u n e r .  

Return Eo86 

The l i n e  s i d e  and c o a x i a l  cable  r i d e  
r e t u r n  losses s h o u l d  exceed 10 d6 o v e r  
t h e  bandwidth of  t h e  l i n e  t u n e r .  

Rated Power C a p a b i l i t y  

The rated power c a p a b i l i t y  of t h e  l i n e  
t u n e r  shall be t h a t  for w h i c h  t h e  u n i t  
h a 6  b e e n  d e s i g n e d ,  c o m p a t i b l e  u i t h  
m e e t i n g  a i l  t h e  o the r  r e q u i r e m e n t s  of 
t h i s  standard. 

Harmonic D i s t o r t i o n  and In te rmodula t ion  

The lwcf of i n d i v i d u a l  harmonic d i s t o r -  
t i o n  and i n t e r m o d u l a t i o n  products  genera- 
t e d  w i t h i n  t h e  l i n e  t u n e r  shal .1  be a t  
l e a s t  60 88 below t h e  l e v e l  corresponding 
to  r a t e d  power C a p a b i l i t y .  

Tun i n p  

4.10.1 

T h e  t y p e s  of t u n i n g  for 
t u n t e a  shall be a6 follows: 



0 

I 
I * - 500 High-pass 

TABLE 3 - MIhiIMU! 

.003 - .01 

Proposed ANSI C93.4-19XX ’ 

200 - 500 

ORKING RANGES 

TYPE OF TUhING I KORKING R A K E  (kHz)l COUFLIKG CAPACITOR I RAlED CAPACITANCE (uF) 
1 
I 
I 
I 
I 
I 
I 
i--- 
I 

30 - 90 
70 - 200 

100 - 300 
200 - 500 

I 
I 

I 
I 
I 
I 

I 
I 

I .001 - .01 Single-frequency I I 

30 - 90 
.001 - . 0 1  I I I I 

I 
I 

I 
! 

70 - 200 
100 - 300 

Two-frequency 
0 .  

Band-pass 100  - 300 .003 - . 0 1  

*NOTE: Low f r e q u e n c y  l i m i t  depends  on l i n e  impedance and 
c o u p l i n g  c a p a c i t o r  c a p a c i t a n c e .  

-5- 



0 I S )  the sequence of resting s a a l l  
be OptiOnal, except rhere 
otherwise noted. 

A. Single-frequency 
8 .  ?ro-frequency 
C. Bigh-pats 
D. Band-pars 

4.10.2 Workins Ranoes 

qiven an Table 3. 

1.10.) FYequency Separation of a 

For a two-frequency line tuner, the fre- 
quencies shall be separated by a t  least 
115 kHz or 2 5 %  of the higher frequency, 
rhichever rs qreater. 

4.10.4 Precision of Tuninq 

A shnqle- or two-frequency line 
tuner shall be capable of being tuned to a 
selected frequency or frequencies rithrn 
t h e  specified ranqe with an accuracy of 

C . 5 t .  

e 
Working ranges for line tunlcrs are 

Tvo-Freouenev Line Tuner 

- 
4.10.5 Variation of Tuning With Chanqe In 

&nbaent Temperature 

A. Single- and Tuo-Frequency Tuninq 

The resonant frequency shall not vary 
Fore than a torr1 of Zk for changes in 
ambient temper$ture rithin the range 
Of -4OOC to 4 5  C. 

8. HiQh-pass Tunino 

Tbe low frequency limit shall not vary 
more than a total of 2% for changes in 
mbbent tempejacure r i t h i n  the ranqe of 
-40  C and + 4 5  C. 

C. Band-pass Tuninq 

5.1 

The G I I F  Shall not Vary aore than a 
t o t a l  of 2 t  for changes in arbieBt 
tecapergture ui*thln the range of -40 C 
and + 4 S  c. 

5. ‘PESTING 

General 

5.1.1 Test Conditions 

(1) The ambient temperature ranqe 
for testing s h a l l  be froa 
* l O ° C  through + 4 Q ° C ,  with 
+ Z O ° C  as the reference tem- 
pcrature. 

( 2 )  Llne tuning equfpaent for 
application at an unusual 

. altitude service ray be test- 
ed at any altitude Jess than 
3300 feet (1.000) meter.). 

(3) Line tuning equipment for 
application at an usual alti- 
tude service ray be tested at 
any altitude higher than 3300 
feet ( 1 , 0 0 0  meters) i f  an 
appropriate al t i tude Eorrcc- 

applied. 
tion factor from Table 2 $6 

( 4 )  The test units ShAll be new 
and in clean, dry conditton. 

-6- 
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3.1.7 Ptoduct%on Tests 

The folloring production tests chail be 
performed by the nonufac:urer on each’ 
line tuner, or equipment externai to the 
line tuner, as specif iea. 

(1) Carrier Protective Cap 
Settino (5.2.11 

(21 Insulation Level ( 5 . 1 . 2 )  
( 3 1  Insertion Loss (5.2.3) 

5.1.3 Desisn Tests 

The foliovinq derrqn tests aha l l  be per- 
tonncd by the manufacturer on each line 
tuner drsiqn and each external equipment 
design to insure that their Charactetis- 
tics and parf0rslanL-c meet the require- 
ments of this Standatd as rpecified, 

(1) Protective Cap Sparkover 
( 5 . 1 . 1 )  

121 Drsin Coil Insertion Loss, 
Power Frequency Impedanec, and 
Insulrtion Level (5.3.2 

( 3 1  Insulation k v e l  (5.3.3) 
(0  Insertion Loss ( 5 . 1 . 4 )  
( 5 )  Return Losf ( 5 . 3 . 5 )  

(a1 Ccaxial cable sade 
(h) Line sibe 

(61 hated Pouer Cap?bility (5 .1 .61  
(71 ntarmonic Distorzion ( 5 . 1 . 7 )  
( 8)  Intermodul at ion f 5 . 2 . 8 1  
(91 Tuninq Stability ( 5 . 3 . 9 1  

0 Production Test Procedures of Eouiinent 

5.2.1 Protective Cap Settinq 

The Protective gap sparkover rrting shbl: 
be verified by application of porer fre- 
quency voitaqe and impulse voltage to 
the qap and shall be in accordance with 
4-1.1. Alternatively the g a p  settrnq 
havinq been established by test may be 
v e r i f i e d  by mechanical q a u q i n q .  

S.2.2 Insulation Level Of Eguipmenr 

5.2.2.1 Insulation Level 
ot  Line Tuner 

Every line tuner shall be SUDjCC- 
ted t o  porer frequency uifhstano 
tests And m a l l  meet the require- 
ments of 4.2-1.  

The tests shall be performed in 
t h e  aanncr outlined in 5.3.3.1 ( A i  
and (abe 
5.2.2.2 Insulation Level of 

Equipment External h 
Line Tuner 

All equipment ueed ln coupling 
the carrier frequency energy bet- 
ueen the transmitter/receiver and 
the line tuner shall be sub]ccted 
t o  A power frequency WithStAnd 
teat rn accordance with 4.1s 



5 . 2 . 3  Insettion L O S 6  

This insertion 106s of each line tuner 
ah411  be measured in accordance with 
t h e  method in S.3.4 using a value of 
capacitance I C c )  withln the rated 
range. 

A .  Por single-frequency and two-fre- 
quency line tuners, measurements 
shall be made at a resonant fre- 
quencyts) within the working range. 

8 .  Por high-pass line tuaer6, measure- 
ments sha l l  be made a t  a frequency 
near cut-off and a: twice the cut- 
off frequency. 

C. ?or band-pass line tuners, measure- 
ments shall be made at a GXf within 
the workang range and at the asso- 
ciated bandwidth limit frequencies. 

0 

test termination resistor, vith 
end without the drain coll in 
the circuit and shall meet the 
requlrewnts of 4.1.2. 

5 . 3 . 2 . 2  Drain co i l  Impedance 
shall be m e a s u r e d  a t  p o w e r  
frequency and shall meet the , 
requlrewants of 4.1.2. 

5.3.2.3 Drain coil insulation 
level shall be tested by appli- 
cation of irnpulst voltage in 
accordance vith 4.1.2. 

5.3.3 Insulation Level 

5-3.3.1 Insulat ion Level of 
-----c-___--u___-- L i n e  T u n e r  

The insulation level of the 
ne tuner shall be 

verified by application of power 
frequency voltage and impulse 
voltage in accordance with 4.2. 

A. To test transformer winding- 
to-winding insulation the 
power frequency test voltage 
ahall be applied between the 
line terminal and the coaxial 
cable terminal as shown in 
Figure 2a. F o r  phait-co- 
phase line tuners, the power 
frequency test vol rage shall 
be applied vith both line 
terminals connected together. 

'R - *? -LTA92t l - - :  

PlGURE 2a 

P O w f R  FRZOUENCY 1NSUWTION TEST 
CIRCUIT - WINDI?lG TO WINDING 

5.3 Design TC6t Procedures 

5.3.1 Protective Cap Sparkover 

The protective gap sparkover setting 
shall be eetabllshed by application of 
power frequency voltage and by appllca- 
t ion of standard 1.2/5G micro-second 
impul6e voltaqe to  the qap and ahall be 
ln accordance vlth 4 .1 .1 .  The gap di- 
mension shall be recorded (ref. 5.2.1). 

5.3.2 Drain Coil Insertion Loas. Power 
Frequency Impedante, and Insula- 
tion Level 

5.3.2.1 Drain coll Insertion 
loss t e a s  shall be performed in 
6 slmilar ranner and at the fre- 
quencies used in the insertion 
Ions tests, 5.3.4. 

1n6ertlon loss of the dreln call 
shall be determined by measure- 
8rnt of the voltage acroaa the 

5. To test circuit elements to 
enclosure insulation the 
povtr frequency test voltage 
shall be applied betveen the 
circuit and the enclosure 
as ahown in Piqure 2b. Por 
phase-to-phase line tuners, 
the power frequency test 
voltage shall be applied vith 
both line terminals connected 
together. 

C. The standard 1.2/50 micro- 
second impulse test voltage 
shall be applied to the line 
tenainal in accordance with 
the diagram in Figure 3. For 
phase-to-phase line tuners, 
the C e l t  voltage *hall be 
appLied t o  ebch line terminal 
separately. The protective 
gap s h a l l  be dirconnccted for 
this test. 

0 

I t 

-1- 
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A ccr1i -1:  o f  5 p o 6 i t i v r  a n d  5 
n r q n t  I V C  InipuIse  v o l t a q r  w a v c n  
s h a l l  b e  a p p l  l e d  l o  the  1 l n e  
t r r n . i n a 1 .  of t h c  l i n e  t u n e r .  
S u c c e s s f u l  c o m p l e t i o n  s h a l l  be 
d e t e r m i n e d  by  t h e  a b s e n c e  o f  
v i s i b l e  f l a s h o v e r  a n d  n o  c h a n g e  
i n  i n s e r t i o n  loss a s  m e a s u r e d  
b e f o r e  a n d  a f t e r  t h i s  t e s t .  

I n  g e k e r a l ,  t h i s  t e s t  s h a l l  be 
p e r f o r m e d  i n  a c c o r d a n c e  w i t h  
A m e r i c a n  N a t i o n a l  S t a n d a r d s  
M e a s u r e m e n t s  o f  V o l t a g e  i n  
D i e l e c t r i c  T e s t  C68.1-1969 ( I E E E  
S t d .  4-1969). 

F- 4 

1 L s % w L - .  

'+-] a..wa -.- ' 1 1  
~,-rn-mu*m- 

FIGURE 3 

IWPULSE INSljLATION TEST 

5.3.3.2 I n s u l a t i o n  Leve l  of 
Equipment Ex t er na  1 
to  Line  Tuner  

The i n s u l a t i o n  level of equipment  
u s e d  i n  c o u p l i n g  o f  t h e  c a r r i e r  
f r e q u e n c y  e n e r g y  b e t w e e n  t h e  
t r a n s m t  t t e r / r e c e i v e r  and t h e  l i n e  
t u n e r  s h a l l  be v e r i f i e d  by a 
power f r e q u e n c y  w i t h s t a n d  t es t  i n  
a c c o r d a n c e  w i t h  4 . 3 .  

T h e  v o l t a g e  s h a l l  be a p p l i e d  
s i m u l t a n e o u s l y  be tween a l l  termi- 
n a l s  And t h e  chassis. 

5 .3 .4  f n s e r t i o n  Loss 

t 
t 

IL 

F o r  the i n s c r t i o n  loss test, the coupl- 
i n g  c a p a c i t o r (  Cr) s h a l l  Le r e p l a c e d  by 
a capacitor havinq  n e g l i g i b l e  loss and 
h a v i n g  a c a p a c i t a n c e  equal t o  t h e  rated 
capacitance of t h e  c o u p l i n q  capacitor. 
I f  p r e s e n t ,  t h e  d r a i n  coil s h a l l  be 
d i s c o n n e c t e d  for t h i s  test. Figure 4 
shows one  method of measur inq  t h e  i n s e r -  

on  loss, which zs g i v e n  by t h e  equa- 
on: 

+ 10 log 5 
=2 

- 26 lag "0 
2v 
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Where:  I L  j c  I n n e r t i o n  lo!.$ in r l cc i -  
b e l n  a n d  u h c r c  Z . ,  s n d  X I  a 7 c  t i a r .  
n o m i n a l  c o a x i a l  c a C l e  6 1 d r  l n [ J k < : a f > C *  
a n d  n o m i n b l  l i n e  s i d e  
r e s p e c t i v e l y .  2 s h a l l  be a 3 C C  
(30 ohms f o r  cirblb u n i t s )  non- induct  
res is tor  f o r  a p h a s e - t o - g r o u n d  l i n e  
t u n e r  and a 600  ohm ( 6 0  ohms for  cable  
u n i t s )  n o n  i n d u c t i v e  r e s i 6 t o r  f o r  
a phase- to-phase  l i n e  t u n e r .  2 snaii 
be a non- induc t ive  res i s tor  vhos$ v a l u e  
i s  e q u a l  t o  t h e  c o a x i a l  c a b l e  s i d e  
i m p e d a n c e .  V s h a l l  be h e l d  c o n s t a n t  
for a l l  f r e q e e n c i e s  d u r i n q  a ~ i v e r .  
t e s t .  

c 

FIGURE 4 
Measurement of I n s e r t i o n  Loss 

A ,  S i n g l e - f r e q u e n c y  L ine  Tuner 

The i n s e r t i o n  loss s h a l l  be measured 

test s h a l l  be performed a t  t h e  upp 
a t  t h e  r e s o n a n t  f r e q u e n c y .  

m i d d l e  and  lover f r e q u e n c y  of e a  
w o r k i n g  r a n g e  and  w i t h  t h e  n.ir4inlum 
a n d  m a x i m u m  r a t e d  c a p a c i t a n c e ,  of 
t h e  c o u p l i n g  c a p a c i t o r  i n t e n a e d  for 
u s e  w i t h i n  t h a t  w o r k i n g  r a n g e  a s  
shown i n  T a b l e  3 .  

'$ 

B. Two-Freauencv Line  Tuner 

The i n s e r t i o n  loss s h a l l  Le feeasured 
a t  e a c h  r e s o n a n t  f r e q u e n c y .  The  
test s h a l l  be p e r f o r m e d  a t  t h e  
e x t r e m e s  of each w o r k i n g  r a n g e  and  
w i t h  t h e  min i sum and  m a x i n u n  r a t e d  
c a p a c i t a n c e  of t h e  c o u p l i n g  c a p a c i -  
to r  i n t e n d e d  f o r  use w i t h i n  t n a t  
w o r k i n g  r a n g e  a s  shown i n  T a b l e  3 .  

For t h e  test per formed a t  t h e  lowest 
f r e q u e n c y  of t h e  r a n g e ,  t h e  s e c o n d  
f r e q u e n c y  s h a l l  be s p a c e d  so t h a t  
t h e  lower f r e q u e n c y  i s  259 ( o r  25 
khz, w h i c h e v e r  i s  g r e a t e r )  lower 
t h a n  t h e  u p p e r  f r e q u e n c y .  For t h e  
t e s t  performed a t  t h e  h i g h e s t  f r e -  
quency  of t h e  r a n g e ,  t h e  becona t r e -  
q u e n c y  s h a l l  be s p a c e d  so t h a t  t h e  
l o w e r  f r e q u e n c y  1s 25U (o r  2 5  k t l r ,  
whichever  i s  g r e a t e r )  lover t h a n  t h e  
upper  f requency  a 



5.3.5 

0 

C. H i a h - P a s s - L ~ n r  Tuner  

The i n s e r t i o n  loss shall be measured  
from the maximum carrier f r e q u e n c y  t o  
a f r e q u e n c y  where  t h e  i n s e r t i o n  lost. 
16 3 d 0  g r e a t e r  t h a n  t h e  minimum 
i n s e r t i o n  loss i n  t h e  pass -band.  The 
t e s t  s h a l l  b e  p e r f o r m e d  w i t h  t h e  
minimurn and maximum r a t e d  c a p a c i t a n c e  
of t h e  c o u p l i n g  Capacitor a6 shown i n  
T a b l e  3. 

D. Band-Pass  L i n e  T u n e r  

The i n s e r t i o n  loss s h a l l  be measured  
b e t w e e n  t h e  f r e q u e n c i e s  w h e r e  t h e  
loss is 3 dB g r e a t e r  t h a n  t h e  i n s s r -  
t i o n  loss a t  t h e  GHF. The tes t  s h a l l  
be p e r f o r m e d  a t  t h e  u p p e r ,  m i d d l e  and 
l ower  G H F  of e a c h  r a t e d  w o r k i n g  
r a n g e ,  a n d  w i t h  t h e  m i n i m u m  a n d  
maximum r a t e d  c a p a c i t a n c e  of t h e  
c o u p l i n g  capacitor i n t e n d e d  for  u6e 
w i t h i n  t h a t  workinq  range as shown i n  
T a b l e  3. 

R e t u r n  Loss 

For t h e  r e t u r n  loss tes ts ,  t h e  c o u p l i n g  
c a p a c i t o r  IC 1 s h a l l  b e  r e p l a c e d  by  a 
c a p a c i t o r  ha&ng a n e g l i g i b l e  loss and 
h a v i n g  a c a p a c i t a n c e  e q u a l  t o  t h e  rated 
c a p a c i  t a n c e  of t h e  c o u p l i n g  c a p a c i  t o t .  
F i g u r e s  5a  a n d  5 b  show o n e  m e t h o d  o f  
F e a s u r i n g  t h e  r e t u r n  loss which  is g i v e n  
by t h e  e q u a t i o n :  

W h e r e  V a n d  V a r e  t h e  v o l t a g e s  
m e a s u r e d  b y  v o t t m e t e r  V w i t h  t h e  
s w i t c h  S i n  t h e  o p e n  a n d  c l o s e d  posi-  
t i o n s  r e s p e c t i v e l y ,  w i t h  t h e  voltmeter 
V b e i n g  k e p t  a t  e q u a l  l e v e l s  i n  b o t h  
s 8 i t c h  p o s i t r o n s .  

Z a n d  Z 1  a r e  e q u a l  t o  t h e  n o m i n a l  
c a a x i a l  c a h l e  s i d e  i m p e d a n c e  a n d  
n o m i n a l  l i n e  s ide i m p e d a n c e  tespec- 
t i v e l y .  Z s h a l l  b e  a 3 0 0  ohm ( 3 0  
ohms for cab le  u n i t s )  n o n - i n d u c t i v e  
r e s i s to r  f o r  a p h a s e - t o - g r o u n d  l i n e  
t u n e r  and a 600 ohm ( 6 0  ohms f o r  cable 
u n i t s )  n o n  i n d u c t i v e  res is tor  f o r  a 

b e  a n o n - i n d u c t i v e  resisto:2 w h o s e  
v a l u e  is e q u a l  t o  t h e  coaxia l  c a b l e  
s i d e  impedance.  Resistor v a l u e s  shall 
h a v e  21 p e r c e n t  tolerance. 

a p h a s e - t o - p h a s e  l i n e  t u n e r .  s h a l l  

A. S i n g l e - f r e q u e n c y  L i n e  T u n e r  

T h e  r e t u r n  loss s h a l l  b e  m e a s u r e d  
a t  t h e  r e s o n a n t  f r e q u e n c y .  T h e  
t e s t  s h a l l  b e  p e r f o r m e d  a t  t h e  
u p p e r ,  m i d d l e  a n d  lover  f r e q u e n c y  
o f  e a c h  w o r k i n g  r a n g e  a n d  w i t h  t h e  
minimum a n d  maximum r a t e d  capaci- 
t a n e e  of t h e  c o u p l  i n q  cspaci t o r  
i n t e n d e d  for u s e  within t h a t  working 
r a n g e  a s  shown i n  T a b l e  3. 

B .  Two-Frequency L i n e  T u n e r  

T h e  r e t u r n  l o s s  shall be m e a s u r e d  
a t  t a c h  r e s o n a n t  f r e q u e n c y .  Thc. 
t e a t  s h a l l  be p e r f o r m e d  a t  t h e  
ex t re r rses  of e a c h  w o r k i n g  r a n g e  
a n d  w i t h  t h e  minimum a n d  maximum 
r a t e o  c a p a c i t a n c e  O f  t h e  coupl i n q  
c a p a c i t o r  i n t e n d e d  f o r  use  v l t h i n  
t h a t  w o r k i n g  r a n g e  as r h o w n  i n  
T a b l e  3. 

For  t h e  t e s t  p e r f o r m e d  a t  t h e  lovest  
f r e q u e n c y  o f  t h e  r a n g e ,  t h e  s e c o n d  
f r e q u e n c y  shall be  s p a c e d  so t h a t  t h e  
lower f r e q u e n c y  is 2 5 9  ( o r  2 5  khz, 
v h i c h e v e r  is grea te r )  lower t h a n  t h e  
u p p e r  f r e q u e n c y .  Por t h e  t e s t  
p e r f o r m e d  a t  t h e  h i g h e s t  f r e q u e n c y  
o f  t h e  r a n g e ,  t h e  s e c o n d  f r e q u e n c y  

e s p a c e d  BO t h a t  t h e  love r  
f r e q u e n c y  is 259 (or 25  k i i t ,  wnich-  
e v e r  i s  g r e a t e r )  l o v e r  t h a n  t h e  
upper f r e q u e n c y .  

C. High-Pass  L i n e  T u n e r  

T h e  r e t u r n  loss s h a l l  be m e a s u r e d  
o v e r  t h e  f r e q u e n c y  . l imi t s  a s  d e -  
t e r m i n e d  a n d  w i t h  c a p a c i t a n c e  
v a l u e s  a s  s p e c i f i e d  i n  5.3.4 (C). 

D. Band-Pass  L i n e  T u n e r  

T h e  r e t u r n  106s  s h a l l  be m e a s u r e d  
o v e r  t h e  f r e q u e n c y  l i m i t s  a s  d e -  
t e r m i n e d  a n d  v i t h  c a p a c i t a n c e  
v a l u e s  as  s p e c i f i e d  i n  5 . 3 . 4  (D). 

* v u 1  W U W L  -1. -1 *m 
w1 I. -*I **. 
FIGURE Sa 

Measurement  of R e t u r n  Loss on 
C o a x i a l  C a b l e  S i d e  

-I** *. IWII  
“..”I” 

. k t 0  wu1*m w* m.L1 r r  
CIY *e -11 H. 

FIGURE 5b 

X e a s u r e m e n t  of R e t u r n  Loss 
on L i n e  S i d e  
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5.2.6 Rated Power CdOa~bilitv 5 . 3 . 8  IntermodulatJon 

The rated power capability of the line 
tuner shall be demonstrated by applying 
rated power to the coaxial csble side. 
The rated temperature of the individual 
components shall not; be exceeded and the 
line tuner shall fully meet all require- 
ments as outlined in this standard at 
maximum ambkent temperature. 

Pot this test, the coupling capacitor 
shall be replaced by a capacitor (C ) 
having negligible loss and havinq 'a 
capacitance equal to the rated capaci- 
tance of the coupling capacitor. 

The value of the line side impedance 
shall be a 300 ohm (30 ohm for cable 
units) non-inductive resistor for a 
phase-to-ground line tuner and a 600 ohm 
(60 ohm for cable units) non-inductive 
resistor for a phase-to-phase line 
tuner 

I 

T h e  test shall be performed at tbe 
frequencies and with the coupling 
capacitor values as described in 5.3.4. 

Power rating tests may be made at any 
altitude if temperature rise is correc- 
ted to usual conditions as indicated in 
Table 4. 

5 .3 .7  Harmonic Distortion 

An rms voltage corresponding to the 
rated power capability of the line 
tuner, and whose frequency is within the 
pass-bend of the tuner, shall be applied 
to the coaxial cable side. Any harmonic 
distortion component present at the line 
side of the line tuner shall meet the 
requirements of 4.9. 

For this test, the coupi.ing Capacitor 
shall be replaced by a capacitor (C ) 
having negligible loss and having 'a 
Capacitance equal to the rated capa- 
ca tance of the coup1 ing capacitor 

The value of the line side impedance 
shall be a 300 ohm (30 ohm for cable 
units) non-inductive resistor for a 
phase-to-ground line tuner and a 600 ohm 
( 6 0  ohm for cable units) non-inductive 
resistor for a phase-to-phase line 
tuner. 

T h e  test shall be performed a t  the 
f requtncies and wl th the coupling 
capacitor values as delrctlbed In 5.3.4. 

A. For single-frequency and two fre- 
quency line tuners, the resonant 
frequency(s) ehall be applied. 

8. Par high-pass line tuners, .a fre- 
quency two times the lou Erequency 
limit determined in 5.3.4 ( C ]  ehafl 
be applied. 

C. Por band-pass line tuners, the C?W 
frequency shall be applied. 

Two test voltages, each equal to ane- 
half the rms voltage corresponding to , 
the rated pover capability of the line 
tuner, and whose frequencies are vithin 
the PASS-band of the tuner shall b e  
applied to the coaxial cable 
Any individual intemodulation 
present at the line side of t h e  lane 
tuner shall meet the requirements of 
4.9. 

For this test, the coupling capacitor 
shall be replaced by d capacitor (C ' 
having negligible loss and havinq 
capacitance of the coupling capacitor. 

The value of the line s i d e  impedesnce 
shall be a 300 ohm (30 ohm for cable 
units) non-inductive resistor for a 
phaos-to-ground line tuner and a 600 ohm 
(60 ohm for cable units) non-inductive 
resistor for a phase-to-phase line 
tuner . 
The test shall be performed at the fre- 
quencies and vith the coupling capacitor 
values as described in 5.3.4. 

T h e  intermodulation tests shall be 
applied to high-pass and band-pass line 
tuners only. 

A. For high-pass line tuners, the 
frequencies at 1.9 and 2.0 times the 
low frequency l i m i t  determined in 
5.3.4 (C) shall be applied. 

8.  For band-pass line tuners, the 

below the GHf shall be app' 
frequencies 2 percent 

5.3.9 Variation of Tuning vith Change 
in Ambient Temperature 

The variation in the resonant frequen- 
c y ( ~ )  of a single-frequency or a tvo- 
frequency line tuner, the GWE of a 
band-pass line tuner, or the lover 
frequency limit of a high-pass line 
tuner shall be determined over the whole 
of the amb cnt temperature range of b - a 0 c  to +45  c. 
For the tuner stability test, the cou- 
pling capacitor(s1 shall be replaced by 
a capacitor IC 1 having negligible loss 
and having a &apacitance equal to the 
rated capacitance of the coupling caps- 
citor. This capacitor (C ) shall be 
located outside the enviro&entd test 
facility for this test. 

The resulting variation of tuning o h a i l  
meet the requirements of 4 . 1 0 . 5  bnd 
s h a l l  be c a l c u l a t e d  b y  using t h e  
q u a t  ion: 

fh - '1 x 100 Vari at ion 
' I 2  (fh * f l )  

where fh - highest frequency measured 
and fl - lowest frequency 
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-* 6.0 MHUFACTURINC RECUIREflENTS 

6.1 hclosure 

T h e  assembled line tuning elements 
shall be housed in an enclosure suitable 
for outdoor use. T h e  manufacturer 
shall designate the type of enclosure in 
accordance with NEMA Stds. Pub. ICs 
1-110. 

6.2 Nameplate Markings 

A nameplate shall be attached to each 
enclosure and shall list the following 
minimum information: 

(1) Hanufacturer's Name 
( 2 )  Type Designation 

Identification N u m b e r  

( 5 )  Coup1 ing Capacitor C a p a c i t a n c e  
Range 

(6) N o m i n a l  L i n e  S i d e  a n d  C o a x i a l  
Cable Side Xmpedances 

(71 Carraer Working Range 
( 8 )  Type of Tuning 

6.3 Safety Devices 

6.3.1 Grounding Switch 

A grounding switch which m a y  
b e  used to short circuit t h e  
carrier lead-in from the coupling 
capacitor shall be provided and 
be connected between the line 
terminal and ground terminal. 

6.3.2 Protective Gae 

A p r o t e c t i v e  g a p  s h a l l  b e  
p r o v i d e d  b e t w e e n  t h e  l i n e  
terminal and g r o u n d  terminal 
to limit voltage surges. 

Line Tuner Ground Terminal 

A g r o u n d  t e r m i n a l  s h a l l  b e  
provided on the external surface 
of the line tuner enclosure to 
g i v e  t h e  u s e r  a c o n v e n i e n t  
grounding means. T h e  tuner 
circuit ground shall be connected 
to this terminal. 

6.3.3 

7.  Rev is i on of Amer i can National Standards 
Referred to in This Document 

TO be supplied later: 
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