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TESTS OF BRACKET AND COIL INSULATION - MAGNETS ~ - 1 ,  
B-1,  G-10, AND G - 1 1  AFTER APRIL 1971 SHUTDOWN 

(Continuat ion o f  Study Recommended 
AGS Tech Note No.  70, 1969) 

During t h e  r o u t i n e  i n s p e c t i o n  of t h e  bracke t  i n s u l a t i o n  of magnet 

A-1, t h e  micarta a t  t h e  upstream bracke t  was found t o  be carbonized.  This  

cond i t ion  has  occurred i n  t h e  p a s t .  This  t ype  of f a i l u r e  of t h e  micar ta  

h a s  r e s u l t e d  i n  cha r r ing  of  t h e  magnet c o i l  i n s u l a t i o n  and n e c e s s i t a t e d  re- 

placement of t h e  magnet c o i l .  S imi la r  f a i l u r e s  had been r epor t ed  most 

r e c e n t l y  i n  AGS Tech Note No. 70, and recommendations f o r  replacement of  t h e  

micar ta  wi th  mica-Kapton had been made. 

I n  November 1969, a t r i a l  i n s t a l l a t i o n  of t h r e e  mica s h e e t s  (NEMA grade 

9)  w i th  two f i lms  of Kapton, (polyimide) between t h e  mica s h e e t s ,  w a s  s u b s t i -  

t u t e d  f o r  t h e  micarta. These materials were s e l e c t e d  because of  h igh  r a d i a -  

t i o n  r e s i s t a n c e ,  good e l e c t r i c a l  i n s u l a t i o n ,  and f i r e  r e s i s t a n c e .  This  

assembly w a s  i n s t a l l e d  on t h e  end and f r o n t  b racke t s  of G - 1 1  magnet. This  

magnet i s  i n  a h igh  r a d i a t i o n  area. The reading  on June 3rd  near t h i s  magnet 

was 3100 MR over a month a f t e r  shutdown. The mica-Kapton sandwich under 

t h e  upstream bracke t  was  removed f o r  i n s p e c t i o n  and test .  A f t e r  1-1/2 yea r s  

s e r v i c e ,  v i s u a l  i n s p e c t i o n  showed no changes. Electr ical  tests showed it  t o  

b e  as good as  new micar ta .  A l l  tes ts  a re  r epor t ed  i n  t h e  Appendix. 
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Co i l  283 a t  A - 1  had a char red  area about  1 i n .  by 3-112 i n .  under t h e  

a micarta a t  t h e  upstream b racke t .  

p l a c e  and on t h e  micarta a f t e r  removal. 

Compared wi th  magnet B-1,  t h e  A-1  c o i l s  were very  low i n  i n s u l a t i o n  r e s i s t a n c e .  

The r e s u l t s  of  t h e  above i n s p e c t i o n s  and tes t s  were reviewed by Messrs. 

Tests were made on t h e  c o i l  i n s u l a t i o n  i n  

These are  r epor t ed  i n  t h e  Appendix. 

Czaja,  Dryden, Gefers ,  G r i s o l i ,  P l o t k i n  and Rutan, and t h e  fo l lowing  recom- 

mendations are being put  i n t o  e f f e c t :  

1) The bracke t  i n s u l a t i o n  on magnets f o r  p o s s i b l e  h igh  r a d i a t i o n  areas 

s h a l l  b e  mica shee t  Kapton f i l m  (a sandwich b u i l t  up of  t h r e e  s h e e t s  

of  35 m i l  NEMA No. 9 mica shee t  w i th  ino rgan ic  b inder ,  wi th  two 

f i lms  of Kapton-ITolyimide--between) - .- - .- _. -- - 

2) Th i s  i n s u l a t i o n  s h a l l  be  i n s t a l l e d  a t  t h e  u p s t r e a m  bracke t  and t h e  

f i r s t  two b racke t s  a long  t h e  s i d e  of  t h e  magnet. 

3) These s h e e t s  s h a l l  be  c u t  l a r g e r  t han  t h e  p re sen t  micarta so  a s  t o  

provide,  i f  p o s s i b l e  3 /4  i n .  a d d i t i o n a l  creepage,  on a l l  s i d e s ,  t o  

t h e  m e t a l  pad. 

When-making up -the sandwich, . .  t h e  s e p a r a t e  s h e e t s  s h a l l  b_e wiped 

c l e a n  and inspec ted  f o r  h o l e s  o r  f o r e i g n  p a r t i c l e s .  

Af t e r  t h e  c o i l s  have been assembled on t h e  magnet, s u r f a c e  and 

volume i n s u l a t i o n  r e s i s t a n c e  tes ts  s h a l l  be  measured fo l lowing  t h e  

procedure on Fig.  2 and Sheet No. 1 i n  t h e  Appendix. 

be  made a t  l o c a t i o n s  1 A  and B, 2,  5, 8A and B F ig .  1. This  w i l l  

serve as  a bench mark f o r  l a te r  a f t e r  service tes ts .  

_. - - 

4) 
- -  

5) 

The tes ts  s h a l l  



-3- 

APPENDIX 

I n  t h i s  Appendix t h e  t es t  procedures  f o r  i n s u l a t i o n  r e s i s t a n c e  and 

r e s u l t s  of  r e c e n t  tests are inc luded .  

The tests of  s u r f a c e  and volume i n s u l a t i o n  r e s i s t a n c e  were adopted i n  

1965 (Figs .  1 and 2) as a , conven ien t  procedure t o  qu ick ly  determine t h e  

approximate cond i t ion  of t h e  magnet c o i l  i n s u l a t i o n  on c o i l s  i n s t a l l e d  on 

magnets and i n  p l ace  i n  t h e  r i n g .  It i s  a rough test ,  but  w i l l  u s u a l l y  

i n d i c a t e  degraded i n s u l a t i o n .  These tests have t h e  advantage t h a t  t h e  

e l e c t r o d e s  are s m a l l  and t h e  megger i s  po r t ab le .  

On Sheet No. 1 tes ts  of  two c o i l s  on magnet A-1  are compared wi th  two 

c o i l s  on magnet B-1. The d i f f e r e n c e s  are very  marked. Although a t  p re sen t  

w e  do not have a d e f i n i t e  va lue  f o r  r e j e c t i n g  magnet c o i l s  i n  s e r v i c e ,  t h e  

f a c t  t h a t  t h e  s u r f a c e  of c o i l  283 w a s  burned prompted t h e  d e c i s i o n  t o  remove 

and r e p l a c e  t h e s e  c o i l s .  

Work w i l l  be done t o  determine i f  s t anda rds  can be e s t a b l i s h e d  so t h a t  

the s e r v i c e a b i l i t y  of  t h e  o t h e r  c o i l s  can  be  decided. 

On Sheet No .  2 t h e  d a t a  of  tests on micarta, unused, from s e r v i c e  ( G - l o ) ,  

burned A-1, and t h e  mica-Kapton t r i a l  i n s u l a t i o n ,  i s  r epor t ed .  The ex- 

c e p t i o n a l l y  h igh  i n s u l a t i o n  r e s i s t a n c e  t es t s  of  t h e  mica a f t e r  a year  and a 

h a l f  i n  s e r v i c e  i n  a h igh  r a d i a t i o n  a r e a  showed i t  equ iva len t  t o  t h e  unused 

micarta, and a l s o  t h e  micarta from G - 1 0  from a r e l a t i v e  low r a d i a t i o n  area. 

These r e s u l t s  prompted t h e  recommendations i n  t h e  e a r l y  p a r t  of  t h i s  r e p o r t .  

D i s t r :  Adminis t ra t ion  Group 
Those mentioned i n  t h i s  r e p o r t  
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