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Disposition of Magnet DSA325 

Magnet DSA325 has developed a resitive short between turns 19 and 
18 approximately 3.75"±2" toward the return end from tap 190 on 

the lower coil (coil # 1M-50-116)1 · This puts the short in the end 
can region. This was the first 50 mm magnet on which an aluminum 
end can was installed and three attempts were required before the 
can was positioned satisfactorily. The first two attempts were 
aborted when the can was not fully installed even at 8500-9000 
pump psi on the installation fixture. Removal of the end can after 
these two attempts probably put considerable stress on the end of 
the magnet. The can was finally installed properly after 5 of 10 
mils of extra kapton insulation was removed. {This extra insulation 
had originally been put in place to increase the prestress within the 
end can.) The inner surface of the can had also been polished 
between the first and second installation attempt2. It is possible 
that the damage which resulted in the short occurred during this 
process, howeyer it did not appear in the resistance measurements 
made on 4-17-91 after the successful end can installation (see 
chart 1 ). The first indication of the short appeared during harmonics 
measurements on 4-18-91. Resistance measurements made on 4-
22-91 show a 2 mn difference between the upper and lower coils 
(see chart 2). Inductance measurements also indicated a short 
existed. 

Coil(s) DSA325 Inductance at 100 Hz 
Total 4.890 
Upper 2.451 
Lower 2.438 

Upper Inner 0.897 
Lower Inner 0.887 
Upper Outer 1.552 
Lower Outer 1.551 

A set of voltage tap resistance measurements was made to 
determine the position of the short (See TS-SSC 91-084). The end 
can was then removed for use on DSA324. Resistance measurments 
made shortly after this. on 4-26-91 indicated that the short no 
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longer existed. The magnet was completely disassembled at this 
point and the resistance of the lower coils between taps 190 and 
188 was compared to the resistance between taps 180 and 178. 
These resistances were approximately equal. If the short still 

· existed these resistances should not have been the same. We 
attempted to re-establish the short by putting the coil into the 
sizing fixture so that we could stress it and reproduce the 
conditions under which the short had appeared. The estimated 
position of the short put it very near the end of the straight section 
of the coil with the possibility that it was actually in· the curved 
section of the end of the coil. For this reason the coil was installed 
in the sizing fixture using 6 inch metal bars to increase the length 
over which the coil could be pressed and to stress it as close to the 
end as possible. The coil was pressed at 8000 pump psi (7400 psi on 
the coil) for 2 hours with no indication of the short recurring. The 
coil was then "rung" at 500 V and 1 KV to try to induce the short with 
no effect. Finally the coil was again placed into the sizing fixture 
and pressurized to 8000 pump psi and rung in 500 volt steps to 2 KV 
with no indication of the short (see figure 1 ). Since we have been 
unable to reproduce the short we conclude that it was probably in 
the end of the coil in a position where the coil cannot be easily 
stressed without reassembling the magnet and reinstalling the end 
clamp. We do not feel that it is worth the effort at this time to do 
this. We will not use this coil in a magnet. 

1) W. Koska, TS-SSC 91-084, 5/30/91 
2) Details of the end can installation were obtained from S. 

Delchamps. 
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SSC SOMM COIL DC ELECTRICAL (SUMMARY) RESISTANCE 
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FUNCTION POST CURE PRE-ASSY LEAD END 

USING A COLLARED COLLARED PRESS END INSTALLATION 
INSPECTION CHECK ASSY INSPECTION OPERATION INSTALLATION 

VALHALLA 43008 
STEPI 

I SERIAL I COIL I DC I DC I DC I DC I DC . I DC I DC 
NUMBER POSITION . R=m'1 R=mC R=m'1 R=mC R=mC R=m'1 · R=m'1 
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198 TO 22A 

Comments: 

,3, 
2 . z..~ 

2. . 77 
4.10 

~."Lt/-
.., .ti] 

7 ."5 
9. (, ( 

/ C · 15 
1Z./6 
/ l . ~<.I 

1 '/. ' "Z-

l~- . ci./ 

! '7d5 

17. so 
19 .1,t 

:1.. c .c 7 
'2..Z .09 
?'2 •bCf 

.: t'/ ;; ;?,-

2 'S"". 'Z. i. 

Z 7 . I f 

z ? . '"' 3 
;... q 1 ~, ~-

Je. . J Z-
/() z. t../. 
. 2-q 

Technician(s) 

Leadman 

mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
niO 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 
mo 

19B TO 19A . 3s-' mo 
19B TO 19C z. "L5'- mo 
19B TO 190 l.. (. '1 mo 
198 TO lBB -.3.7¥ mo 
198 TO 18A 1/, CJ t.f mo 
19B TO 1BC -::- • J t .. l mo 
198 TO 160 ~-. 'I 'j mo 
19B TO· 176 'J, t/7 mo 
19B TO 17A i, 9~- mo 
198 TO 17C 'L '} .P mo 
19B TO 170 '" .. "l"1 mo 
198 T016B I').... </4 mo 
198 TO 16A I z. 'l 7 mo 
198 TO 16C / l/. <t .;- mo 
198 TO 160 . r7 mo 
198 TO 158 J 7. '1 9 mo 
198 TO 15A I 7. 7t? mo 
196 TO 15C I 9. 1 3 mo 
198 TO 150 .,lo • .$'1 mo 
198 TO 145 2. :z • ../ s- mo 
196 TO 14A 2..~.o !f mo 
198 TO 14C 2 ~. cs mo 
198 TO 140 2s- . r-f mo 
198 TO 138 1.'J.')'j mo 
198 TO 13A ;!..f.17 mo 
196 TO OA 100.5 mo 

19B·TO 20A • .:2. 'i mo 
OUTER COIL mo 
198 TO 21A mo 
196 TO 22A mo 

Date 

Date 

I. o~ , 
D._,.. 

I. I 
"· \\ 
1. ct ! 
o . c.18 

SSC 50 MM ELECT. INSPECTION 19 of 20 3/11 /91 

-"\ / ... ~-- . ·. _...,. 
'I..:> • 



hp stopped 

- .. -;----..,--.--,--,--·-...--··- · ' 1 250 VI d. 
i i I ; ! i i i l v 
i i .[., i i 1 , toffset: 875.0 V 

-50.0000 us 200.000 us 450.000 us 

Vm8rker2C 1 
Vmerker I< 1 ) 
deltoVC1) 

50.0 us/div 
453. 125 v stop marker: 

-62.5000 V start marker: 
515.625 V delt~ t= 

J/Clelto t: 

216.000us 
0.00000 s 
216.000us 
4. 629631<Hz 

I de 
250 V/div 

250 V/div 

250 V/div 

:2:50 \I/div 

1 s 125.0 v 



. .... . , · ' ·. ~· 
. i 

_, ·· ... . . . ~ .· .. ) . .· . . . 
. . . . . .. - ~ 

/ 

fuki.- 12.s L Q 
' 
-

0 ps f l ()Q;, ,g Ll MJl- 6.ll3-'1- 0~"31 b z_ • 1 t 2 _ b 8-z_ 

c::> -'LtJL..JL. o.29"i Cf_ I l (> 0 C) -ti 7-

<6Do0~1 lo(,, 9 Z )MJL D. IT~.n.... o,sl L. z ·1 \ 2..o t+c. 
o .'"2...oi..l'I.__ o. 2.'1 ~ q_z_ l Ouu H-z_ 

6 !:J. cf:;) w. JL 6 c> .. oD(oJI.... 



Date:. ____ _ 
1) 
2) 

4) 

5) 

Implement all high voltage safety procedures 
Measure the coil inductance, resistance and Q. 

Total Coil rz .. " iL 
l lC 

~ ~ t: ,'2.1tJb I rJ G-i 
Ls Rs 

o . ,;lg sf. ,.. tl- () . < o~ 

0 . ;1-~0 ""--H 6.1 3p-

Q 
f)·~o 

Rvalhalla 
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Predict Coil Resonant Frequency l 21r.JL:c I ~ ) ~ · 4 
Connect the leads of the "ringer" to the main power leads of ~ , l L ~ S-
the magnet. Adjust scope vertical sensitivity to 50 V /Div. - -z... \\-: 
Charge the ringer to 100 V D LI / .:t 

Measured Voltage I 0 0 Power Supply Setting, ___ _ 
6) Discharge the ringer and store result. Does measured 

frequency match predicted frequency ~25 Hz? If 
normal, proceed with test. 

7) Repeat step 6 with ringer charged to 0.5 kV 'l.1 kV, ,Y.'Skv and 
~ Adjust scope vertical sensitivity to 50ftv /Div. Check 

that zero-crossing points of last waveform match previous 
waveform zero-crossing points. If not contact Wayne Koska. 

Desired Voltage 
0.5 kV 
1.0 kV 

1!117/ 

Measured Voltage 
<)CJ 0 

Power Supply Setting. 
SI 0 

LDC> 0 <'"'-- . l l ¥ 1) 
----- ·-. I 

8) Print out results with the f 1races overlayed. The 
zero-crossing points of waveforms should coincide. 
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Impulse Test of Collared Coil # 

If the previous test showed no indication of a short, place the tap B-D 
side of the coil into the sizing fixture as close to the return end as 
possible. Insulate the fixture from the coil with 5 mil thick kapton 
sheets, and attach a good earth ground to the fixture. Energize the 
s1zmg fixture to 8000 pump psi and repeat the ringing tests. 

9) Measure the coil inductance, resistance and Q. 

Ls 
Total Coil 120.\1:'- 6od-'1:/ 

Q 
[)..... () 

Rvalhalla 

l 0 b -s- 3 r-<-11-

l 'L o. J. ss0 
Predict Coil Resonant Frequency (tS'roJ 

21tN 

Make sure that Ls matches the Ls measured in step 2. If not, contact 
Wayne KOska. 

1 0) Connect the leads of the "ringer" to the main power leads of 
the magnet. Adjust scope vertical sensitivity to 50 V /Div. 

11) Charge the ringer to 100 V 

Measured Voltage Power Supply Setting ____ _ 
12) Discharge the ringer and store result. Does measured 

frequency match the frequency found in step 6, ± 1 
Hz? If normal, proceed with test. 

13) Repeat step 12 with ringer charged to 0.5 kV 1 kV, 1.5 kV 
and 2 kV. Adjust scope vertical sensitivity to 500 V/Div. 
Check that zero-crossing points of last waveform match 
previous waveform zero-crossing points. If not contact 
Wayne Koska. 

Desired Voltage 
0.5 kV 
1.0 kV 
1.5 kV 
2.0 kV 

Measured Voltage 
SOD~ 
lOOu 

{1-oou 

Power Supply Setting. 
51D 

l ltb 
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Impulse Test of Collared Coil # 

If the previous test showed no indication of a short, place the tap B-D 
side of the coil into the sizing fixture as close to the return end as 
possible. Insulate the fixture from the coil with 5 mil thick kapton 
sheets, and attach a- g·ood earth ground to the fixture. Energize the 
sizing fixture to 8.000 pump psi and repeat the ringing tests. 

9) Measure the coil inductance, resistance and Q .. 

Ls Rs Q R valhalla i Total Coil L '2- o rt'- O ) o1 C>. II Z- 2. · l l o Cii}61-

-;,edict Coi; ~eso~1i~t.~~~~H-----t;~'1-l 0_lo_. ~ 3 

Make sure that Ls matches the Ls measured in step 2. If not, contact 
Wayne KOska. 

1 0) Connect the leads of the "ringer" to the main power leads of 
the magnet. Adjust scope vertical sensitivity to 50 V /Div. 

11) Charge the ringer to 100 V 

Measured Voltage Power Supply Setting ____ _ 
12) Discharge the ringer and store result. Does measured 

frequency match the frequency found in step 6, ± 1 
Hz? If normal, proceed with test. 

13) Repeat step 12 with ringer charged to 0.5 kV 1 kV, 1.5 kV 
and 2 kV. Adjust scope vertical sensitivity to 500 V/Div. 
Check that zero-crossing points of last waveform match 
previous waveform zero-crossing points. If not contact 
Wayne Koska. 

Desired Voltage 
0.5 kV 
1.0 kV 
1.5 kV 
2.0 kV 

Measured Voltage Power Supply Setting. 
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Impulse Test of Collared Coil # 

14) Print out results with the 4 traces overlayed. The 
zero-crossing points of waveforms should coincide. 

1 5) Turn off ringer and disconnect. 

Signed:~~~--~~ Date: 
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