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JNA A EERA - MuSIC VS COMET

COMET
TS1 cold Mass CS cold Mass
(TS1 coils + Shell) (C5&MS coils + Shell)
" TS1 thermal shield / Vacuum vessel CS thermal shield
Protop y - ¥ Ui
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108 p/sec (DC) >101p/sec (pulsed)
3.9GeV, 0.4kW 8GeV, 56kW
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900 mm 1344 mm
1580 mm 6520 mm
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Coll Structure
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Radiation Issue
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Radiation Estimation
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Thermal Degradation on Material
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Thermal Conduction Simulation
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Quench Protection

i
BR

operation current 2700 [A]
dump resistor 0.185 [Q]
N=0:== = — == ~ T o~ ~ diode turn-on voltage 1[V]
AIRE TR ESBEENSWAZSTSBEWVWER N 8.5 [sec
5 7Ld: LY allowable voltage 500 [V]
SENaNC threshold voltage 0.1 [V]
B
d[ O )L detection time 0.1 [sec]
Ld— w Rdump} + Vd = () inductance 12.69 [H]
()
O, —
> 0.1V
current flow OO+ E

time

quenched WW switch off

TSif | TSle | TS1d | TS1b | TSic TSia| MS2  MS1  CSi CSO TSif | TSte | TS1d | TS1b | TSic TSta MS2  MSi  GCSi CSO
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current flow

Dump resistor
M

0.185 Q2 Dump resistor diode
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Method for Quench Estimation
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Quench Estimation
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‘Backup starts from here.”

— Thanks
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Irradiation for GFRP

AV RE (GFRP) @SIEH
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A. Isesaki et al., Fusion Eng. Des. 112(2016) 418-424
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Quench Estimation

Requirement for Quench: 222
* Allowable voltage for electronics: < 500 V = 2a0F
Peak temperature: < 200 K © 220F
Using the adiabatic model to estimate maximum temperature § 200
of quench £ 180
- Radiation caused the RRR degradation of conductor = 160F
If RRR < 100, maximum temperature > 200 K E 1‘2‘2
the quench simulation is necessary to check the capture TooF
system quench SO S D DR SR O SO RO B
100 150 200 250 300 350 400 450 500
RRR
ATLAS Central solenoid
o IR 1 - Simulation Code for Quench:
7000 N 100 - Developed quench code for COMET
6000 superconducting system
 5000] W 80 2 Enable to obtain from GitHub:
%4000 77777777777777777777 G 0 % git clone https://github.com/
= g kanouyou/CometQuenchCode-.git
T000r RN 0 © Tested the algorithm by simulating the Atlas
2000 Central solenoid
wool AN R — coee120 - ~10% disagreement but no ridiculous result
! i i 30....-. T Y-::kida eta'6 o disagreement may come from the material
Time [sec] property

IEEE TRANSACTIONS ON APPLIED SUPERCONDUCTIVITY, VOL. 12, NO. 1, MARCH 2002
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Coll Quench at Different Location

Unexpectable quench:
The hot spot may appear at some unexpected location (not only the place where the maximum
temperature located)

Investigation of hot spot location effects is necessary

CS1 CSo [csozupperright]
csO:upperleft

MSH1

A N RN RS OB S I R e ]
CR A S A R B R RS ST CR RS AN
ms1:lowerright [ cs1:lowerright csO:lowerright
=D

‘ ‘ ‘ ‘ ‘ 100 ‘ ‘ ‘ ‘ ‘ ‘
— ¢sO0: lowerleft —
2500 current decay —  ¢s0: lowerright |1 sol
_ — ¢s0: upperleft g
< 2000 —  ¢s0: upperright || 2 ool — ¢csO0: Iowerlt.aft |
e — cs1: lowercenter 2 — ¢s0: lowerright
g 1500 . ] © — ¢s0: erleft
E —— c¢sl: lowerright S 4ol S upp ' |
3 1000 — msl: lowerright |/ £ — ¢s0: upperright
9] — csl: lowercenter
[ .
5001 20 —— csl: lowerright |1
peak temperature | — 1. owerright
0 ! ! ! ! ! ! L L I I I I ! L I I
0 10 20 30 40 50 60 70 80 90 00 10 20 30 40 50 60 70 80 90
Time [sec] Time [sec]

Set the hot spot in the different location of CS0, CS1 and MS1
- CSO0: lower left, lower right, upper right, upper left
CS1: lower center, lower right
MS1: lower right
Assuming the quench starts at 90th day of operation
Result:
All of these cases has no overheating issue
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