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Abstract

&5 =d% oY= A 27d*] (Superconducting Magnetic Energy Storage, SMES)-& =% A& AZFst7] 9 38A
= F2 AFEALS 7t e 240 2% A% (2nd Generation High-Temperature Superconductor, 2G HTS) A | & A}
st Zlo] mEH oty ATy A A% Hxes %017] Aeixes A =2 AFEEE Q7FeloF s, A
o HHol| 4 Weko R AVtEE AHUETE AAH AA-DFTIE ZobA= 24 HTS Aol 54 ERole §
go] #dS T35k Aol dubdolt), oleldt nexHE AMS AASHY] fdlAe A 5 FE3 s o]
ot ol 98 FgeANS AMES ZEaE o] &3ste] djA o] Jhssht ERol= FEe AAMS A9
A= A A S sfofwt shH, ol REHC B oHFd F=2 HFH AMY, 2Ear vl 11 AL A8 Az
o] Q3hS gty & =follAE ol EAME Asty] A8l wAAolAL SAACRE 1 2HE YA
gk Hol FAAEI AGE qUAE Ak olslsly] il a4 o® Adtete WHS AAT o W
M2 dAE ARSI a84% AAE & F de AR AN PHoR VEY e sydd o5 o= A
Ab A Zrell \lE) 1710004 22 AXAZ G5S T 5 QA

Large scale superconducting magnetic energy storage (SMES) system requires very high magnetic energy density in its
superconducting coils to enhance the energy capacity and efficiency of the system. The recent high temperature superconducting
(HTS) conductors, so called 2G conductors, show very good performance under very high magnetic field so that they seem to be
perfect materials for the large scale SMES coils. A general shape of the coil system with the 2G HTS conductor has been a toroid,
because the magnetic field applied perpendicularly to the surface of the 2G HTS conductor could be minimized in this shape of coil.
However, a toroid coil requires a 3-dimensional computation to acquire the characteristics of its critical current density — magnetic
field relations which needs very complicated numerical calculation, very high computer specification, and long calculation time. In
this paper, we suggested an analytic and statistical calculation method to acquire the maximum magnetic flux density applied
perpendicularly to the surface of the 2G HTS conductor and the stored energy in the toroid coil system. Although the result with this
method includes some errors but we could reduce these errors within 5 percent to get a reasonable estimation of the important
parameters for design process of the HTS toroid coil system. As a result, the calculation time by the suggested method could be
reduced to 0.1 percent of that by the 3-dimensional numerical calculation.
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