
Wayne Koska
TS-SSC 91-117

6/1 2/91

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 1 9D on
the lower coil coil # lM5Ol16L 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-
22-9 1 show a 2 mQ difference between the upper and lower coils
see chart 2. Inductance measurements also indicated a short
existed.

Coils 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 19D and
1 SB was compared to the resistance between taps 1 8D and 1 7B.
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 1KV 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 50MM COIL DC ELECTRICAL SUMMARY RESISTANCE
MEAUREMENTS
ARE TAKEN
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VALHALLA 43002
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VOLTAGE TAP RESISTANCE READINGS

I4NER UPPER: IfRS°t17 LVOWER INNER im-Co-Ist

OUTER UPPER OUTER LOWER

Technicians Date

Date

CL

0’

774&F

ci

o .c.. .t4Lf

I,

i. c &
a. "8

1bTO19A mc? 1981019A .zr mc?
1YDTO19C z.-C mc? 198T019C z,tC mc?
1DTO19D Zr? mc? 16TO19D at? mc?
196TO166 M7o mc? 196T0168 *3*7/ mc?
1QDTO 184 ç..c’ mc? 195T0 164 mc?
195T016C i.Kd mc? 1YBTO1EC mc?
19BTOIOD 7.,5 mc? 18TO18D r’/9 mc?
19810176 ‘‘.g mc? 1YBTO 175 7.V7 mc?
19810174 ic’? mc? 1YSTO 174 .qs- mc?
198T017C Jz./ mc? 198T017C mc?
196T017D /z.C’ mc? 19B1017D 10-17 mc?
19610165 ,qc2. mc? 198T0166 /2.94 mc?
19810164 IC.c mc? 195T0164 mc?
19610 16C ite mc? 19510 16C /‘/.?r mc?
19610 16D !7.w mc? 196T016D 7’ mc?
196T0156 mc? 19610155 17.92 mc?
196TO14 2cc? mc? 19610154 /7.vc mc?
198TO1C 22.08 mc? 1961015C itn mc?
196T015D 2241 mc? 198T0 lED zc.! ma
196T0145 .YV- mc? 19610148 a2,w’C mc?
16TO14A 2r.z mc? 199T014A z3.cS’ mc?
1951014C Z7./ mc? 1951014C mc?
19810 14D zi."s mc? 198T0 140 içrf mc?
19510135 ,-‘r mc? 195T0135 21.fl mc?
198T0134 *32. mc? 19810134 2/7 mc?
1961004 ioz.’J mc? 1981004 /oo.S mc?
195T0204 .2..q mc? 19010204 .a9 mc?
OUTER COIL mc? OUTER COIL mc?
198T0214 mc? 196T021# mc?

Comments:
19810224 mc? 19610224 mc?

Ct-a Q

Leadman
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j 250 V/div
offset’ 075.0 V

3000 1 dc
ml 250 V/div

m2 250 V/div

m3 250 V/div

Vmarker2 I
Vnerkeri I
delta YE 1

453. 125 V
-62. 5000 V
535.525 V

stop marker:
start marker:

delta t’
I/delta U

216,000us
0.00000 S
218. 000us
4.62965kHz

m4 20 V/div

1 .f 325.0 V

1’p stopped
‘3 &E. p3

-50.0000 us 200,000 us 450.000 us
50.0 us/div
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Impulse Test of Coil #

Date:
*

. t13j
1 Implement all high voltage safety procedures
2 Measure the coil inductance,resistanceand Q.

WfoRé çaN&ir’Cl

MeasuredVoltage 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 1 kV, kV and
_2-kC Adjust scope vertical sensitivity to 54&’VIDiv. Check
that zero-crossingpoints of last waveform match previous
waveform zero-crossing points. If not contact Wayne Koska.

DesiredVoltage MeasuredVoltage
0.5kv coo

1.0kv L000

Co.PjMfl_ rcs,scnct.. oF cctin.ts
Page 1 of 3

eci4s acbacN4

e
ol,

Ls Rs
Total Coil O,QC

NC op-çthA-fl o.,3r
Q

q7

2x4

Rvalhalla

PredictCoil ResonantFrequency I a 27 1
4 Connect the leads of the "ringer" to the main power leads of ç

the magnet. Adjust scope vertical sensitivity to 50 V/Div. - LI.
5 Charge the ringer to 100 V ALL’ iiZ

Power Supply Setting.
510

/7
8 Print out results with the 1fraces overlayed. The

zero-crossingpoints of waveforms should coincide.
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Impulse Test of Collared Coil #

If the previous test showedno 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 mu thick kapton
sheets,and attach a good earth ground to the fixture. Energize the
sizing fixture to 8000 pump psi and repeat the ringing tests.

$
0,’ POr 9 Measure the coil inductance, resistanceand Q.Coi/

C-

Total Coil 204z. OS7* OOç

0g0
PredictCoil ResonantFrequency

9.O
L°

L2vJ
MakesurethatL matchestheL measuredin step2. If not, contact
WayneThska.

10 Connectthe leads of the "ringer" to the main power leads of
the magnet. Adjust scope vertical sensitivity to 50 V/Div.

11 Charge the Hnger to 100 V

MeasuredVoltage

__________

Power Supply Setting
12 Discharge the ringer and store result. Does measured

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

13 Repeatstep 12 with ringer charged to 0.5 kV 1 kV, 1.5 kV
and 2 kV. Adjust scopevertical sensitivity to 500 V/Div.
Check that zero-crossingpoints of last waveform match
previous waveform zero-crossingpoints, If not contact
Wayne Koska.

DesiredVoltage MeasuredVoltage Power Supply Setting.
0.5kV OQ. 57&
1.0kV tOcu

_______

GOD1.5 kV
2.0 kV &000

iGlb

5re ef

6 /,e5

Lg Rs Q Rvalhalla

obSTh mAJt
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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 mu thick kapton
sheets, and attach a- good earth ground to the fixture. Energize the
sizing fixture to 8000 pump psi and repeat the ringing tests.

9 Measurethe coil inductance,resistanceand Q.

Ls R8 Q Rvalhalla

Total Coil 12-Od-t O3 o.u a- Z.

___

0

PredictCoil Reso9a ?‘requei4V3 zx1ji

______

MakesurethatL5 matchestheL measuredin step2. If not,contact

WayneKska.
10 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

MeasuredVoltage

__________

Power Supply Setting
12 Discharge the ringer and store result. Does measured

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

13 Repeatstep 12 with ringer charged to 0.5 kY 1 kV, 1.5 kV
and 2 kV. Adjust scopevertical sensitivity to 500 V/Div.
Check that zero-crossingpoints of last waveform match
previous waveform zero-crossingpoints. If not contact
Wayne Koska.

DesiredVoltage MeasuredVoltage Power Supply Setting.

0.5 kV

1.0 kV
1.5 kV
2.0 kV
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Impulse Test of Collared Coil #

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

15 Turn off ringer and disconnect.

Signed:

______________

Date:*
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1/delta U 471590kHz
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1 rN’i H. P1 1 T j 250 V/div
offset 6750 V
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