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Estimation of Bubble Behavior and PD Initiation Voltage in the Simulated
Electrode System of High Temperature Superconducting Coil
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Abstract : This paper deals with the numerical
estimation of the Dbubble behavior and the
partial discharge{PD) initiation voltage on the
basis of electric field calculation with the
coaxial coil layer-to-cylindrical electrode
system for the simulation of high temperature
superconducting coils. The theoretical results
of bubble behavior and the PD initiation
voltages show fairly good agreement with the
experimental results.
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Fig. 1. Simulated electrode system for HTS coils.

47l 2 FFEIE AL, QEY mARAAA <l
28 wet 2ARHAS e g BAYEE 725
ol23 glon, AHANEE FZ FRPE o] &3lx
T B Ao 1 14 2 4 glieubet
Zol FRPEZ TESZ 53 HHd o &
we B go]lTE 3 adHITor AR 3YL
wolslgdvy. aea, A= @AM A Ao WA
He 7|28 Rostr] fstd & dolZ URde W
AR (AT 0.106Q/cm)& WAste] o ZFA £x2
DHAANAY, dZe A 398 3AdATH g9
Z( Z&8 ITO

FA 1.6mm)ol FHAIATO) S
ubd (o] gl A= ITOHF) 08 1223
HEREH 7EASS B3, g !
o REE [TOAZF Y 3{@7}}14 HE & WYHE=
] F(l)ew Fejatden, F3d A qv]dE o
o3 ANEXTHAF Imm)= 51343}04 1.=0.25~4mm
2 Wzl ¥ 2 AAANE vwedr).

E

o

(<]

3. TAAY & J=dAESH

25 HAAS MY HAAE 71 Eo &3 g (o
stell A 2gid el &8 (Gradient Force))d A A ol
olste] Efi¥ 7]£Lﬂ—r°ﬂ"1 ””*30} PD/H’\]@_%‘Q
T fAAE A AMdA B 4 deukst



28 sREFME XMR2IEs=Lx|, 3, 2%, 20019 11¥

Col, ARAFACIN ] AAPE Aol Heuiol
of @, B AL AAE Ao R mEE
= Ao Brhsar] WE A PRRFEAE)
% olgete] WAREE Fohu, 1 ANE m@om
g Ao sllN EAEE] AA (A1) RE)
"og TotAEge] BEE ANstan

A A
Coil electrode  FRP bobbin LNy
ITO film Cooling channel inner electrode

29 2 AAANE A AFel =dT.
Fig. 2. Modeled clectrode system for
electric field calculation.
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Fig. 3. Electric field distribution(1kV).
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acting on a suspended bubble
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Fig. 5. Simulation results of bubble behavior.
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