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During the initial keying attemptof DC0305, a turn-to-turnshort occurred. The
circumstancesaredescribedin detail in this memo. The recommendeddis-assembly
procedurewill be describedin a furthermemo.

Installation in Keying Pess: DC0305 was installed in the keying presson
January28, 1991. Therewereinitially sevenmalfunctioningstraingagesseeTable 1.
As shownin the table,four of thesegageshad beendisfunctionalon January25, 1991.
Theotherthreegageshadproblemsonly afterthecoil wasinsertedin the tooling androlled
into thepress.

Two of the newly disfunctionalgageswerefound to havedisconnectedwires at the
24-pin connectorson the outsideof thepress. Theseconnectorswereresolderedand the
gagesfunctionedproperlysubsequently.Thethird gagewas examined,andit wasdecided
that its problemwasmoreserious. Sinceit was a compensatinggage, it wasdecidedto
continuewith thekeyingprocedure.

Initial Keying Attempt: At 0838 on January29, 1991, the pump pressurewas
raisedto 1000 psi. Data from strain gages,pressLVDT’s1, and upper and lower coil
resistancemeasurements2wererecordedat this pressurevalue. Feelergage information
wasrecordedonly at odd multiplesof 1000 psi throughoutthekeying procedure.Data
weretakenat 2000, 3000,4000, 5000, 6000, and 6800pumppsi asshownin Table2.

At 0921, asthepressurewasbeing raisedfrom 6000 to 7000psi, an alarm sounded
which indicatedthat theupperandlower coil resistanceswere differentby morethan 1%.
In particular, theupperand lowercoil resistanceswere3.212 and3.157 1 respectively
1.77%different. Theinitial resistancevalueswere3.215 W and 3.208 12, indicatingthat
thelower coil had droppedin resistanceby 51 m12, while theuppercoil had only changed
by 3 mQ, a changewithin thesystematicerrorsof themeasurement.

The pump pressurewas haltedat 6800 psi when the alarm sounded,and was not
changeduntil after all of themeasurementshadbeenmadeto localizetheshort asdescribed
below. However,over a periodof severalhours,thepumppressuredid decayslightly, as
shownin Figure 1.

By 0939, the resistanceof the lower coil had decreasedfurther to 3.120 12. It
remainedat this valueorwithin severalmQ of this valueuntil thepumppressurewas taken
down asdescribedbelow.

* I would like to acknowledge the important assistance of Dean Connely, Denny
Gaw, Wayne Koska, Donna Kubik, Scott Lockwood, Bill Robodczik, Reed Rihel,
Brian Smith, and Dan Smith, in performing these measurements.



Diagnosis of the Problem: Sincethereare 36 turns in each coil, and since the
initial lowercoil resistancewas3.20812, the lossof a singleturnof resistancewould cause
a decreaseof about89 mQ. Therefore,a turn-to-turnshortwas suspectedimmediately.

It was recommendedthat the lower coil rampsplicepre-formsbe separatedand the
innerandouterlower coils measuredindividually. Whenthis wasdone,it wasfound that
the lower inner coil resistancehad droppedby 87 mQ from its mostrecentlymeasured
value. SeeTable3.

Sincethe short appearedto be in the lower inner coil, it wasrecommendedthat the
voltagetapsbeusedto further localizetheshort. Table4 showstheresistancesmeasured3
betweenthepreformendof thecoil and a setof tapson the lower inner coil. Thefirst set
of measurementswastakenat 1015, thesecondat 1040. Otherthantheslightly largerthan
expectedvalueof the1OA - 9A resistance,thesenumberslookednormal.

Also shownin Table 4 for interest are thefractionaldifferencesbetweenresistance
measurementsmadewith andwithoutthe"temperaturecorrection" invokedon theValhalla
meter. In general,themeasuredresistancewithout temperaturecorrectionwasa little more
than .5% higher.

A measurementwasthenmadeof the resistancebetweenthe leadendof the lower inner
coil andthe9A voltage tap. Thevalueof 687 mQ waslessthantheexpectedvalueof774
mI4 by 87 mif It wasthereforeconcludedthat themostlikely location of theturn-to-turn
short was in the uninstrumentedportion of the lower inner coil, that is, somewhere
betweenthe9A tapandthe leadendofthe coil.

Releaseof PumpPressure:Once theabovedatahadbeentaken,it wasdecidedto
releasethepumppressurein 1000 psi steps,to seewhetherthe short would go away or
would remain. Table 5 showsthe coil resistancedatatakenasthe pump pressurewas
decreased.

Somewherebetween1000 psi and 0 psi, the short dissapeared.Thepump pressure
was then raisedto 350 psi, the minimum pressureneededfor any contactbetweenthe
uppertooling andthecollaredcoil. Thepressurewasthen takento 500 psi, andraisedin
incrementsof 50 psi, asshownin Table5. A 550 psi, a slow decreasein theresistanceof
the lower coil wasdetected. At 650 psi, the alarmsoundedindicatingthat the short had
reappeared.Thepresswasthendumpedagain,andtheshortwentaway.

Removal of DCO3OS from Keying Press: On the afternoonof January29,
1991,DC0305wasremovedfrom thekeyingpressandlaid in an upside-downpositionon
atablein ICB to preparefor removalof thecollar packsandthelowercoils.

Distribution:
J. Carson
W. Koska
L. Peters
G. Pewitt
D. Smith
3. Strait
D. Warner



Notes

1ThreeLVDT’s hadbeenmountedon either sideof thekeying presssinceDC0304
waskeyed. Thesewerezeroedwith thepresscompletelyclosedbeforetheattemptto key
DC0305wasmade. All six LVDT’s are readout by theHewlett-Packardcomputerand
readingsin inchesareautomaticallyprintedto thescreen.

2Duringkeying, theupperinnerand upperoutercoils havetheir rampsplicepreforms
c-clampedtogether,allowing a measurementof the total uppercoil resistanceto be made.
Thelower inner andoutercoils aretreatedthesame. Theresistancesaremonitoredwith
Valhallameters.100A current,4-wire measurement.Thedatafrom theValhallasis read
out by the Hewlett-Packardcomputer, and the upperand lower coil resistancesare
periodicallyprintedto thescreen.

3Thesemeasurementswere madewith a separateValhalla meter 100 mA, 4-wire
measurement.

4Theexpectedvaluewasobtainedby finding thedifferencebetweenthemostrecent
1-23-91 measurementsof the 9A - 16B tap resistanceand the full lower inner coil
resistance:1375 ml - 601 ml = 774 ml.



gage#

1020

162

280

153

95

position

LeadEndInnerActive Q2

LeadEnd OuterActive Q2

LeadEnd OuterCompensatingQ3

ReturnEndOuterActive Q2

ReturnEndOuterActive Q4

redopen;black& white
shortedto collars

all wires shortedto collars

white, blackshortedto collars

opengreenwire

all wires shortedtogether,but
not to collars

Table 1. MalfunctioningStrainGagesin DC0305

symptom



Table2. DC0305KeyingData; Initial Attempt

time pressure datataken Uppercoil LowerCoil
psi 12 12

initial 3.215 3.208

0838 1000 50, LVDT, F, R

0850 2000 SG,LVDT, R

0856 3000 SO,LVDT, F, R

0905 4000 SG,LVDT,R

0907 5000 SO, LVDT, F, R

0917 6000 SG,LVDT, R

0921 6800 SG,LVDT,R 3.212 3.157

0929 3.211 3.124

0931 3.211 3.121

1031 3.208 3.129

1057 6386 3.210 3.121

* SG = strain gage, F = "feeler gage", R = coil resistance



DC0305 Initial Keying Attempt
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Figure 1. Pump Pressure Decay Over Time



Table3. D0J305KeyingData; QuarterCoil Resistances

1-23-91 DuringKeyingAttempt
ml ml

UpperInner 1379 1384

LowerInner 1375 1288

UpperOuter 1829 1834

Lower Outer 1833 1837

Table4. DC0305Keying Data;
Lower Inner Coil VoltageTapResistances

1 GB to indicatedtap position

position 1-23-91 1-29-9110:14 1-29-9110:40 ATC/R
ml ml mci %

16A 1.8 1.7 1.9 0

iSA 87.3 87.2 87.4 .57

14A 172.6 172.5 172.7 .57

13A 258.0 257.7 257.8 .62

12A 343.7 343.1 343.1 .64

lOB 512.1 511.8 .66

1OA 515.3 513.1 513.3 .64

9B 598.0 596.5 .67

9A 601.0 599.7 596.5 .65

9A-OA 687.2 .65



Table5. DC0305Keying Data;
FinalMeasurementsin KeyingPress

time pressure Uppercoil Lower Coil
psi 12 12

1100 6000 3.209 3.121

1102 5000 3.209 3.122

1105 4000 3.209 3.122

1108 3000 3.209 3.122

1110 2000 3.209 3.122

1112 1000 3.210 3.124

1113 1000 3.210 3.125

1119 0 3.211 3.207

1121 350 3.212 3.205

1122 500 3.212 3.202

1122 550 --- 3.193

1123 600 ---- 3.185

1124 650 3.211 3.175 alarm

1125 0 3.211 3.208 final reading


