
DSA324 TEST PLAN

Page 1 of 6

TS-SSC 91- 138
T. Jaffery
6 I 24 /91

Test Objectives

DSA324is thethird 50 mm modelSSCdipolemagnetto be testedinLab2.For mostpart the
testplanfor this magnetis similar to previousstandardtestproceduresfor shortR&D magnets
testedin Lab2. Few additionaltests will alsobe performedwhich arebeingaddedto this test
plan. Testobjectivesfor magnetDSA324 are to makethe standardquench,strain gageand
harmonicsmeasurementsthroughtwo thermalcycles . Magnetic field measurementswill be
madeboth with the standardmagnetometerandwith the partially completedHAL2 system. All
standardmagnetometertestswill be donewith probe#11, andPeriodicfield studywill bedone
usingRawsonLush Fieldmeter.Heaterstudieswifi be doneduring secondthermalcycle.

Theinstrumentationon magnetDSA324is identicalto that of magnetDSA323 exceptthe
locationof its shell strain gagesis 180 degreesrotatedwith respectto theyoke partingplane.
DSA324 hasinner and outer collar, bullet, end clamp and skin tensionon the shell of the
magnetgages.Sincethe cold calibrationRo is not availablefor end clamp and skin gages
thereforethey will be calibratedat 4.3 K in Lab2.
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THERMAL CYCLE I

1 Cool to 4.35 K monitoring all thermometersand stain gagesat 10 minute logging
intervals.

2 Protectmagnetwith a30 mohmdumpresistor. Delaydumpfiring 50 msecafterquench
detection,butphasebackpowersupplypromptly. Evacuatethewarmboretube.

3 Checksafetycircuit balances:

Setdatalogger samplingfrequenciesandpre-quenchwindows:
all the dataloggersat 1 kHz and50%pre-quench

a sawtoothrampsbetween100A and200A at 50 A/sec.

b manualtrip at 1000A.

4 Setdataloggersamplingfrequenciesandpre-quenchwindows:

a dataloggers1 and2: 2 kHz and25% pre-quench.

b dataloggers3 and4: 5 kHz and50%pre-quench.
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STRAIN GAGE AN1I QUENCH TESTING

5 Bring magnet to 4.35 K 860 Torr or 16.5 psia. Ramp rate = 16 A /sec.

a Takestrain gageruns, one file per currentloop, using the sequencesof currents
below. Takedataat all currentson the way up, and for thecurrentsmarked"*" on theway
down.For high currentsruns thePowerLeadsflow ratemustbe >275SCFH.

Run 1: 0*, 2200, 3 100*, 3800,4400*, 4900, 5400*, 5800A,

Run 2: 0*, 2200, 3100*, 3800,4400*, 4900,5400*, 5800, 6200A

Run 3: 0*, 2200,3 100*, 3800, 4400*, 4900, 5400*, 5800, 6200*, 6600A

Run 4: 0*, 2200,3 100*, 3800,4400*,4900,5400*,5800, 6200*, 6600 ,7000A

Run 5: 0*, 2200, 3100*, 3800, 4400*, 4900, 5400*, 5800, 6200*, 6600, 7000*,
7400A

Run 6: 0*, 2200, 3100*, 3800, 4400*, 4900, 5400*, 5800, 6200*, 6600, 7000*,
7400A, 8100A

Note: Runs5 and/or 6 may leadto first spontaneousquench.

6 With ramprate= 16 A/sec,train themagnetuntil 4 plateauquencheshaveoccurred.Do
not do more than 15 quenches. The predictedshort samplelimit currentsinner coil as a
functionoftemperatureare:

7 Takea straingagerun to ‘plateau- 100A.

8 RAMP RATE dependencestudies at 4.35 K.

a Rampto quenchat 16, 25, 50, 75, 100, 150, 200, 225, 250, 300 A/sec.

b Rampto 6500A at 16 A/sec.thenrampdownfrom 6500A to 4000A at 100,
200, 300, and400 A/sec.

9 This canbe doneat 4.2 K or 4.35 K.
D5A323 during its testing had displayedsomeunusualquenchingon the downrampafter

exceeding7kA oneor morelimes withoutquenching.Thisparthasbeen addedto seeany down
rampquenchinglike it wasseenon DSA323.Do 6-8 sawtoothrampsfrom 0 - Jq - 200A with
180 secdwell lime atthepeakcurrentflattop to observeany downramp quenches.
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4.2K STUDIES

10 Bring the magnetto 4.2K. Keep the bore tubeevacuatedand establish
plateau‘quench

b Bring thewannboretube to room temperature,andestablishtheflow of roomtemperature
purge gas. Quench the magnettwice, or to plateaucurrentif any training is observed,to
establish‘quenchundertheseconditions.

RawsonLush 789 Fieldmeter

11 Transfer Function Measurement

Insert the RawsonLush 789 Fieldmeterinto the bore tubeand zero themeter.Rampthe
magnetto 500 A andmeasurethecurrentwith HP3457ADVM andfield on theprobemeter.

Rampthemagnetat 1000ampsinterval up to 6500 A or Iq - 200 A and takeI and field
measurementat eachinterval.

12 PeriodicField MeasurementSeerun plan in appendix
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HARMONICS MEASUREMENTS

13 Bring thewarmbore tubeto room temperature,insertprobe#11, andestablishtheflow
of room temperaturepurgegas. Quenchthemagnettwice,orto plateaucurrentif any training is
observed,to establish‘quenchundertheseconditions.

14 Measureharmonicsat 4.2 K.

a Powerthemagnetwith 200A. Locatetheendsofthemagnetrelativeto the tape
measureon theprobemountingfixture by movingtheprobevertically andidentifying thepoints
at whichthedipolefield is 1/2 its centralvalue. Definethemagnetcenterto be halfwaybetween
the two endpoints.

b Rampthemagnetto quenchat 16 A/sec.

c Position the probe 9 inchesbelow towardsreturn end, awayfrom the gage
pack thecenterof the magnetandmeasurethe harmonicsasa function of current. Do one
sawtoothcycle at 16 A/secfrom 0 to 6500A or ‘quench - 200 A, whicheveris higher. Record
dataevery 6 secondsapproximatelyevery 100A startingfrom 0 A.

d Rampthemagnetto quenchat 16 A/sec.

e Rampthe magnetat 12 A/secto 6500 A or ‘quench - 200 A, whicheveris
lower, hold at flattop for 2 minutes,rampdownat -12A/secto 110 A, holdfor 2 minutes,ramp
at 6 A/secto 5000A. if Tquench<5500A, thefinal rampshouldbe to ‘quench- 500 A..

1 Measureharmonicsasa function of position at 5000 A or ‘quench - 500 A.
Takedataat thefollowing positionsrelativeto thecenterof themagnetpositive is towardsthe
leadend, i.e. up. z = -24", -22", -20", -18", -16", -14", -12", -10", -8", -6", -4", -2", 0", 2",
411 , 811, 12", 14’’, 16’’, 18’’, 20,22’’, 24’’.

g Rampthemagnetto 5500A or 1quench-200A, thenbackto 5000A or ‘quench 500
A. Measureharmonicsas a functionof positionat z = -24", -22", -20", -18", -16", -14", -12",
-10’’, -8’’, -6’’, _4?t, o, 2’’, 4?? 6’’, 8’’, 10, 12’’, 14’’, 181, 20’’22’’ 41

h Position the probe9 inchesbelow towardsreturn end, away from the gage
pack thecenterof the magnetand measurethe harmonicsasa function of current.Rampthe
magnetfrom 5000A downto 110 A, thento ‘quench - 200 A, backto 110A, thento 1000A, all
at 16 A/sec. Recorddataevery6 secondsapproximatelyevery 100 A starling from 500 A on
the first downrampuntil 1000A on thesecondup ramp.

i HAL2 Harmonics: Rampthemagnetto quenchat 16 A/sec. Repeatstepse
and f with the HAL2 System instead of the magnetometer.
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FURTHER STRAIN GAGE STUDIES

Removetheharmonicprobeandevacuatethewarmbore.

14 Takethe magnetto 3.8 K. Using 16 A/sec ramprate, quenchthe magnetat 3.8 K
until 3 quencheshaveoccurredon plateauor a total of 10 quencheshavebeentaken,whichever
comesfirst.

15 Takea strain gagerunat 3.8Kto ‘quench - 100 A.

THERMAL CYCLE H

16 Warm the magnet to within 10 K of the pretesttemperature the dewar
temperaturebeforeit was cooleddownthe first time. Recordthestraingagesandthermometers
at 10 minuteintervalsduringthethermalcycle.

17 a Repeatsteps2 - 7, 9 andsteps 13 - 14e-ifrom thefirst thermalcycle.

b If time pennitsrepeatsteps11 and 12.

HEATER STUDIES

18 TheseStudiesaredescribedin theappendixof this plan.

16 AC LOSS MEASUREMENT
Seeattachedappendix.

19 Warm to room temperature. Monitor all strain gagesand thermometersat 10
minuteloggingintervalsuntil T> 100 K, thenat 30 minuteintervals. Continueto monitoruntil
themagnetis within 5 K ofits pretesttemperature.


