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SSC 40mm End Ground Wrap Systems 

Problems have developed with the end ground wrap design used on 
40mm magnets. The purpose of this note is to document these problems 
and the solutions associated with them. The original design is described 
in Fermilab drawing 0102-MC-271156 and it's subassemblies. It is also 
shown in Figures 1 through 8. 

The original design was used on all 40mm short magnets. This 
includes magnets DS0308 ,309, 310, 311, 313, 314 and 315. It was used 
on long magnets DC0300, 301 and 302. 

The major components of the collared coil are the inner coil, outer 
coil, heater strips and collars. The purpose of the ground insulation is to 
electrically isolate these components. A short possibility is defined as an 
area in which there are no kapton ground wrap layers between any two of 
the major components. If the original system is used, there are three 
areas in which short possibilities exist. The first of these is shown in 
Figure 1. There is a line about 8mm (5/16 inch) long where both the inner 
coil cap and the outer coil cap are split. There is nothing except the ,: -­
cable insulation between the inner and outer coils along this line. 
The second is shown in Figure 4. There is a line which travels azimuthally 
along the length of the outer coil for which there is nothing between the 
heater strip and the outer coil except the .001 inch kapton bonded to the 
heater strip. The third is shown in Figures 7 and 8. There are two points 
at which the split between the outer coil kapton layers and their 
respective end pieces cross. At these points there is nothing between the 
heater strip and the collars except the .001 kapton bonded to the heater. 
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Some 40mm magnets (080308, 309, 310, 311, 314 and OC0300) did 
not incorporate quench heaters (heater strips). For these magnets, the 
second two short possibilities did not exist, although the coil to coil 
potential was still there. For the rest of the 40mm short magnets and the 
early long ones (080313 and 315 and DC0301 and 302) , the potential 
problems did exist. All these coils passed the appropriate hipots. 
DC0303, however, which initially was insulated with the original design, 
had a heater-to-collar short in the area where the short possibility 
exists. It was disassembled and repaired. The end ground wrap system 
was redesigned to eliminate the short possibilities. The new end ground 
wrap design is shown in Figures 9 through 16. It is being used on OC0304, 
305 and 306. 

t ............................. ~ I 

:mnnnmmmmm H • H Hm••HHH HOHHH••HHHHmn•nmH•' 
-------------------................................. ... .................. ........................................... ...... .................. ......... ... ~ .. ......... ..... .................. --.... ... ·- ......... ---... -.... ......... --...... -.. ................. .... -.. .. .................. ----------~ 

1··································································-·········i Inner Coil Cnp 

6nmlo•o•ouumu•o•muumuu I -----------·----·-···-·--··········" 
I 

Figure 9. 
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Figure 12. 
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DC0303, however, had already been insulated and collared with the 
original design. It was impossible, without uncollaring the entire magnet, 
to reinsulate with the new design. A repair was done on DC0303. It is 
shown in Figures 17 through 24. This system was used only on DC0303. It 
corrected the heater to coil and heater to collar problems at the expense 
of adding as much as .002 kapton in some places radially . . It did not 
correct the inner to outer coil problem. 

1-------------------- -----------·] 

p.7 

Inner Coit Cop 

Figure 17. 



Figure 18. 

Cut out from 
origimil Z strip 

Figure 19. 

p.8 

Inner Z Strip 

Outer Z Strip 



Pole kapton has been removed 
from key to compensate for 
this added section. 

Cut out from 
or1glnel coll cap 

----·--···----·····+----"K~-------------. 

' ' . 
-----:.:.:.::.-.·.--:.-:.~· .. ·.--·.~':.~~-:.·.::::::::.":.--":.--':,::.-_:.:.:.:. .-:.:.-_:.-.------·:::::::::::.:.:.·.:::.:~.::.-..·.-.·.-:.:.-.. ... a.'".":.":.":.':.-.;.~ 

------------------------········· ... ··· ··----------------------------·--.......... . 

I 
1 ---. ----- ____ ,, ... ·····--· ................ ~ 

Pole kaplon has been removed 
from key to compensete for 
this added section. 

Pole kopton hos been removed 
from key to compensete for 
this tidded section. 

Figure 20. 

Figure 21. 

Slit to allow kapton 
to begin curving 
around pole key. 

p.9 

Outer Coil 
Cnp Extension 

Outer Coil 
C11p 

Outer Coil 
Cnp Extension 

S11t to allow kapton 
to begin curving 
around pole key. 

Slit to ellow kepton 
to begin curving 
around pole key. 

Outer Coil Knpton 
- Centered 



Figure 22. 

.002 koptan lcp• 

Figure 23. 

Figure 24. 

He~ter Strips 

Outer Coil Klllpton 
- Short 

Outer Coil Kepton 
- Long 

End She8t i• 
180 degr88S 

p.10 



.. ' 

Distribution: 

S. Delchamps 
W. Koska 
J. Strait 
M. Wake 


