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Quench Analysis in HTS Pancake Coil
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Abstract: The thermal characteristics of quench
propagation is a crucial problem for the stability of
the superconductor. The objective of this study is to
simulate the quench propagation with the variation
of disturbance energy in Bi-2223/Ag HTS pancake
coll. In this analysis, the temperature-time trace of
a point away from heater was calculated under
conditions of different quench energy. The critical
disturbance energy between quench propagation and
quench recovering was calculated, In addition, the
minimum quench energy with different transport
currents was obtained through the present
simulation. These results are significant to the
application of HTS.

Key Words: HTS(high temperature superconductor),
quench, MQE(minimum quench energy), Bi-2223/Ag
superconducting tape.
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Table 1. Properties of Bi-2223/Ag tape at 106K.

Electrical resistivity -9
(@m) p 910
k1l 400
Thermal
conductivity k2 0.025
(W/m-K)
k3 0.025
CII{'IUC&II temperature Te 106
Critical current
(A) Ic 120
Tape length
(m) L 25.4
Tape width
(mm) w 5
Tape thickness
(mm) t 0.285
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Fig. 1. Geometry of HTS pancake coil.

Table 19A1= dEA o2 AALE 106K+ 2] A
EAAHES YA, o] #hg 7Fo R 298Kl A
dzataloz MFPglete] v AEET
7yzh 2Tglo] e EA4X WslE 2
A AA & 4 HE B 4

B APl dAg &Mk v

> K o
rlo
Il
20

g,
o
PN g

£ i

EAE Ml dld Zra
ANSYSAFE] Multiphysics®& AF
ANSYSAFe] Workbenchs
o] AxE At XS
A& a3 ol nEsA
A48 u = Fig. 29 2
A Ao ZA7|A =

" o rfo
ae 2o B

I o ob
ne

i
R/
S
Sy
£
>
i
o,
o
T

i)

32
*
oft
= o
[l
i
o
o

ok
44
Rl
g
rﬂ}ir

o
aQ
[N
e >

1 oo S rlo {1 R
o
ofo

o
)
BN

e
rlo
P
2]

L ok }i\ )
=y

o =,

2 l‘i N
o N
ja

o,

fu

2

oft OIN‘
>

o QL
c
‘
to gt
Al

L
_?L
8
v
El
e
=
vy
1R W W > S rlo

o {orfr Ju 12 S K rfo S 4o 2% obo o L Sk
L 1R 2k
e

il
>
s
rlo
)
1
oft
|

Sl g Bl 5N
c%o% : 48 A e ¢ i Dk q"g"h
Vo8 te ve el et startiestnatont vy it e o lab el
s da s s s setiasenaiies fe e me v B0l e0 ol
LR e s e
U st
7 S : i
N o e
& % e *ﬁ?“ﬁgaﬁ

Safhel apnats
e n e s ER Y]
Raenn ey

0.070¢m)

0.0t8 0082

Fig. 2. Geometry modeling of HTS pancake coil.



Fig. 3. Simulation result of HTS pancake coil.
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Fig. 4. Temperature distribution of HTS pancake
coil with the variation of disturbance energy.
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Fig. 5. Minimum quench energy of HTS pancake
coil with the variation of transport currents.
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