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Test Objectives

Test objectivesfor magnet311 are to make the standardquench,straingageand
harmonicsmeasurementsthroughtwo thermalcycles. Someofthefield measurementswill
be madeboth with the standardmagnetometerandwith thepartially completedHAL2
system. All standardmagnetometertestswill bemadewith probe#11.

The instrumentationon magnet311 is identical to thatof magnet310, exceptfor the
addition of two return endcanexternaldeflectometers,andtwo extravoltagefas on each
inner-outercoil splice. An accidentaldifferencebetween310 and311 is thatthelead end
voltagetapsfrom the upperand lower outercoils of 311 were both lost durirrg endcan
installation.

Mechanically,311 differs from 310 in a its poleshimming andb its return endcollet
piecesthe"transverse’GlO piecesareusedin 311. The returnendcan theonewith the
strain gageson it wasrotatedduring installation,so that the azimuthalpositionsof the
strain gagesaredifferentfrom 310.

Finally, all activeandcompensatingbullet gageson DSO3llwerereplacedwith theset
from DS0309,when it was found that two of the original DSO311 active gageswere
shortedto ground.

This plan follows theDSO31Oplan documentedin TS-SSC90-038quite closely.
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THERMAL CYCLE I

1 Cool to 4.2 K monitoringall thermometersand straingagesat 10 minutelogging
intervals.

2 Protectmagnetwith a 30 mohmdumpresistor. Delay dump firing 50 msecalter
quenchdetection,but phasebackpowersupplypromptly. Evacuatethewarmbore tube.

3 Checksafetycircuit balances:

a sawtoothrampsbetween100 A and200 A at 50 A/sec.

bmanualiripfrom 1000A.

4 Setdataloggersamplingfrequenciesandpre-quenchwindows:

adataloggers1 and2: 2 kHz and25%pre-quench.

b dataloggers3 and 4: 5 kHzand50%pre-quench.
S
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STRAIN GAGE AND QUENCH TESTING

5 Bring magnetto 4.35 K 850 Torr or 16.5 psia. Ramprate = 16 A /sec.

a Takestraingageruns,one file percurrentloop,usingthe sequencesof currents
below. Takedataat all currentson theway up, andfor thecurrentsmarked"°‘ on theway
down.

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

Run2: 0*, 2200, 3100*, 3800,4400*, 4900, 5400*, 5800A

Run 3: 0*, 2200, 3100*, 3800,4400*, 4900, 5400*, 5800, 6200A

Run 4: 0*, 2000, 3100*, 3800, 4400*, 4900, 5400*,5800, 6200*, 66t0A

Run 5: 0*, 2000, 3100*, 3800,4400*, 4900,5400*, 5800,6200*, 6600, 7000 A

6 With ramprate= 16 A/sec.train themagnetuntil 4 plateauquencheshaveoccurred.
Do not do more than 15 quenches. The predictedshort samplelimit currentsat 4.2K,
B=6T are

Innercoil: 9400 A, Outercoil: 7600A

7 Takea strain gagerun to ‘plateau - 100A.
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HARMONICS MEASUREMENTS

8

a Bring the magnetto 4.2K. Establish1uuenchunder theseconditions.
Note: At this point thewarmbore tubeis still evacuated.

b Bring the wannbore tubeto roomtemperature,insertprobe#11, andestablish
the flow of roomtemperaturepurgegas. Quenchthemagnettwice to establish‘quench
undertheseconditions.

9 Measureharmonicsat 4.2K.

a Powerthemagnetwith 200A. Locatetheendsof themagnetrelativeto thetape
measureon theprobemountingfixture by movingtheprobevertically andidentifyingthe
pointsat which thedipole field is 1/2 its centralvalue. Define themagnetcenterto be half
way betweenthe two endpoints.

b Rampthemagnetto quenchat 16 A/sec.

c Positiontheprobeat thecenterof the magnetandmeasurethe harnonicsas a
function of current: Do one sawtoothcycle at 16 A/secfrom 0 to 6500A or Ljuench - 200
A, whicheveris lower. Recorddataevery 6 secondsapproximatelyevery100A starting
from 0 A.

d Rampthemagnetto quenchat 16 A/sec.

e Ramp the magnetat 12 A/sec to 6500 A or ‘quench - 200 A, whicheveris
lower, hold aflattop for 2 minutes,rampdown at -12 A/secto 110 A, hold for 2 minutes,
ramp at 6 A/sec to 5000 A. If ‘quench<5500A, thefinal ramp shouldbe to ‘quench-

500A.

fl Measureharmonicsasa funciton of positionat 5000A or ‘quench-500 A.
Takedataat thefollowing positionsrelative to thecenterof themagnetpositiveis towards
the leadend, i.e. up. z = -20", -18", -16", -14", -12", -10", -8", -6", 0", 6", 8", 10",
12’’, 14’’, 16’’, Øt

g Ramp the magnetto 5500 A or ‘quench-200 A, then backto 5000 A or
1ciuench-500 A. Measureharmonicsas a function of positionat z = -20", -18", -16",
-r4’’, -12’’, 10’’, 4I 18’’, 20’’.

h Positionthe harmonic probeat the centerof the magnetand measurethe
harmonicsasa functionof current: Ramp themagnetfrom 5000A down to 110 A, then to
‘quench- 200A, backto 110 A, then to 1000A, all at 16 A/sec. Recorddataevery6
secondsapproximatelyevery 100 A starting from 500 A on the first down ramp until
1000A on thesecondup ramp.
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i Measure harmonics and ramp splice voltage taps for splice resistaride
measurementat thefollowing setof currentswith theprobecenteredin themagnetUsing
instrumentationof

1 - standardmagnetometer
2- HAL2

OA
50A
bOA
200A
400A
600A
800A

1000A
1500A
2000A
3000A
4000A
5000A
6000A or ‘quench- 200A

10 Removethe harmonicprobeandevacuatethe warmbore. Takethe magnetto
4.35K 850 Torr or 16.5 psia.
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RAMP RATE AND FURTHERSTRAIN GAGE STUDIES

11 Rampvaluestudieswith chartrecorderon powersupply:

a Ramp to quenchat 16, 25, 50, 75, 100, 125, 150, 200A/sec.

b Ramp to 6500 A at 16 A/see,thenramp down from 6500A to 4000 A at 100,
200, 300, and400A/sec.

12 Take themagnetto 3.8 K. Using 16 A/sec ramprate,quenchthe magnetat
3.8 K until 3 quencheshaveoccurredon plateauor atotal of 10 quencheshavebeentaken,
whichevercomesfirst.

13 Takea straingagerun at 3.8Kto 1quench- 100A.

S

THERMAL CYCLE II

14 Warm the magnetto within 10 K of the pretesttemperature thedewar
temperaturebefore it was cooleddown the first time. Recordthe straingagesand
thermometersat 10 minute intervalsduringthethermalcycle.

15

a Repeatsteps2 - 8 andsteps9 e-i from thefirst thermalcycle,exceptin steps9 f
and9 g recorddataonly at thecenterof themagnet.

b If time permits, go to step16, theoptionaltest.



Page7 of7

OPTIONAL TEST If time permits

16 Optional test: Bring the magnetto 4.35K 850 Torr or 16.5 psia.

a From therampratestudystep11, choosearampratewell abovethe"knee" for
which thequenchcurrentis at least300A belowthelow rampratevalue.Rampthemagnet
to quenchat this ramprate,andverify thequenchcurrent.

b Performa seriesof ramp cyclesbetween100 A and progressivelyhigherpeak
currents.Eachramp cycleconsistsof an up ramp,at theratechosenin step16 a, from 100
A to thepeakcurrent, a 20 secondflattop at that current,a down ramp to 100 A at th
chosenramprateand a 10 seconddwell at 100 A. Five successiverampcyclesshouldbe
performedto thesamepeakcurrentbeforeincreasingthepeakcurrent. The first 5 ramps
shouldbe to 200 A belowthequenchcurrentfound in step 16 a, thenext five shouldbeto
175 A below the quenchcurrent, and so on. Continuethis sequenceuntil the magnet
quenches.This procedurewill requiretheuseof thetable-drivenrampfunction.

c Perform50 rampcyclesto thelast currentat which all 5 cyclesweretoinpleted
without quenching. 25 A belowthequenchcurrentin step 16 b.

17 Warm to roomtemperature.Monitor all straingagesand thermometersat 10
minutelogging intervalsuntil T> 100 K, thenat 30 minute intervals. Continueto monitor
until themagnetis within 5 K of its pretesttemperature.
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