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DCA320 Turn-to-turn Short Located

DCA320 was disassembled following the determination that it had a
turn~-to-tura short. By electrical measurements the short had been localized to
uninstrumented portion of the lower imner coil (15M-50-1022)[1]. The coil
resistance was monitored and the short was observed to clear when the the keyss
were removed from the last collar pack at the return end. The coils were
separated and then the offending coil was compressed in the sizing fixture over
the last 6 inches from the return end until the short reappeared. By
resistance measurements made by piercing the insulation with a sharp probe, the
short was found to be between turns 3 and 4, counting from the mid-plane, in
quadrant I/III, 9.25" from the return end of the saddle, or 0.5" into the
collared region. The conductors were carefully pried apart, but no obvious
cause for the short could be observed. A 3 mil piece of Kapton was slipped
between the turns and the offending spot was compressed by the sizing fixture.
The short did not return. I measured the coil resistance, using an HP3457 DMM,
to be 1.142 Ohms, and the resistance of the upper inner coil (15M-50-1021) to
be 1.151 Chms. This is approximately the original difference between the two
coil resistance.

While it is disconcerting to have a short with no known cause, I believe
that we should reassemble the magnet and re-key it. However, to limit the peak
stress in the collaring press, I propose that the press be shimmed to limit the
closure of the tooling. I will recommend a shim thickness shortly.
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iagnet number: DCA320

Date: 17 Mar 1992

Time: 09:01:02

Operator’s name: D.GAW

RESISTANCE DATA TAKEN DURING KEYING

" Comment: FIRST ATTEMPT THIS MAGNET HAS THE NEW CABLE INSULATION KAPTON WITHOUT FIBERGLASSTAPE
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Fermilab 3/18/92
# J. Strait

DCA320 Turn-to-turn Short

DCA320 has developed a turn-to-turn short either during or immediately
after the coller keying operation. The short is in the uninstrumented portion
of the lower inner coil. Table I summarigzes the inner coil resistaace
measurements recorded in the Traveler. From before to iwmediately after keying
the lower inner coil resistance decreased 6 milliohms relative to the upper
inner coil. This, however, is within the range of variation observed among
earlier measurements and did not cause immediate alarm. By the next day,
however, it had lost another 13 milliohms, and it became evident that there is
a problenm.

Table IT and Figure 1 show the upper and lower half coil resistances
during the keying operation. It is evident that the lower coil resistance
dropped about 5 milliohms when the vertical press hydraulic pressure was
brought from 6500 to 7000 psi. (No increase in coil stress was observed by the
strain gauges at this step, however.) This represents only a 0.2% change in
the lower-upper coil difference which is below the alarm threshold of 0.5%. As
the press was opened, the lower-upper coil difference returned to its original
value. In retrospect, of course, this change indicated the presence of a
short; unfortunately no one was looking closely enough.

Table ITI gives the voltage tap series check data from the Traveler. Also
indicated are 1) s, the estimated cable length, in inches, from tap 19B to each
tap, 2) ds, the distance from the indicated tap the the previous ome, and 3)
¢z», the average 5 of the cable segment defined by the indicated tap and the
previous one. Vraw is the measured voltage from the Traveler. Vmorm is that
voltage normalized to make the voltage at 13A match the "standard" voltage
listed in the Traveler of 313.5 mV. dVnorm is the normalized voltage
difference between the one tap and the previous tap. The data in the collared
(pre-keyed) and keyed states are compared at the right. Within the “x o
instrumented portion, the normalized voltage at each tap differs between the
two sets by at most 0.1 mY, which corresponds to the least significant digit
recorded in the Traveler. However, the the normaliszed voltage across the
uninstrumented portion is 17 aV lower after keying. This corresponds to a 19
milliohm decrease in resistance.

There is no further information about the location of the short that can
be obtained without disassembling the magnet. Therefore we should begin
disassembly as soon as the standard post-keying inspection has been completed.
To aid in the location of the short, all 4 keys should be pryed out together
down the length of the magnet and the upper inner and lower inmer coil
resistances should be monitored as the keys are pryed out. The resistances
should be recorded after every 2 feet of the keys has been removed from the key
slots. :
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DCA320 Keying
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