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Temperature Evaluation of the 15T shot
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13T (Actual 10.5T) Pulse, March 30 2006

Intended as a 13T shot. It ended on a control fault at 10.5T — Interesting because of the

L/R decay
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Temperature, [K]

BNL Magnet Cooldown History, 3/30/06
(after 13 T and before 15 T magnet shots)
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The actual current profile had more j*2*t than intended.

Desired Target Current from Bob Weggels Simulation and Test
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Actual Current Programmed by Phil Michael




15T Pulse, March 30 2006
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The 15T shot produced higher temperatures at the completion of the pulse, than
anticipated.

BNL Magnet Cooldown History, 3/30/06
(after 15 T magnet shots)
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Voltage frace from 15T shot

This is a partial voltage trace provided by Phil.

1J 1060330008 smoothing =

File Pointer flode Print Customize Updatss Autoscale Help

14 Fisld, T

T T T T T T T

A 56 ? 9 777777 4 153 77777 11 1i2 1i3 77777 14 151 17 1E 1§ M oA 2 oo % o 2E o
R Whlwge v 110 bbb

R e A ShE ; : ; y
B8 g 1 g 4 w1 12

< Paint > Zoon ~ Pan ~ Copy I~ Updates [106030008 | Apply |
Expanded Current and Voltage Trace




Simulations based on applied current and applied voltage

First, the current based simulation:

MERIT/BNL Simulation of 15T Shot
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The target current profile has an 82K start and goes to 110.8K
The Simulation of the actual test current starts at 82 K goes to 126K
Temperatures of 190K were measured after the test pulse.




Next, the voltage based simulation:

Note that the average voltage is used rather than the voltage imposed by the control
system oscillation.

Simulation Based on Measured Voltage
82K Start, 118.7K End Temp
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The Simulation based on voltage starts at 82K and goes to 119K.
The Simulation of the actual test current starts at 82 K goes to 126K

The expected temperature range for the desired current profile is 82K to 110.8K
Temperatures of 190K were measured after the test pulse




After the 15T shot, the 7 Tesla shot that followed, used about 330 volts during the ramp
up. The simulation would require about a 106K start temperature to get to 7 Tesla with
330 volts.
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Conclusions:

The actual temperatures measured after the 15T shot were 80K higher
than expected.

The higher programmed current and slower rampdown account for
about 20K of the 80K , based on both current and voltage based
simulations.

Control system voltage oscillations are large, but produce only a small
variation in net current.

Could the voltage oscillations be producing some eddies or current
oscillations inside the magnet that are not being seen outside the
magnet?



