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Improvement of superconductor bearing by single crystal YBCO bulk optimization
in 10 kWh class superconductor flywheel energy storage system
SUEED MM FET A olHE ! W ! B ! hels| !

**B, J. Park(hampstead @kepco.co.kr), S. Y. Jung®, S. G. Du', C. H. Kim®, J. P. Lee!, B. C. Park®, S. C. Han®, Y. H. Han'

PR E AL AgAT

Key words : Superconductor Flywheel Energy Storage System , YBCO, superconductor bearing, bulk, stiffness

1. ME

ZZold  dux] A=A (Superconductor
Flywheel Energy Storage System, SFESS)= 71414 #7] & -
WRAGAZA 37 93 FFAUAE BEE F3ted A
Fatal HHVIE T AFE EFAUAE A7AUA
Aoty 2HE Edtolde 1&3|A
RE, E3A2 FA4E Feholds A
©] ¥ (Superconductor Bearing), 2] %ol X
wpte]l F 2AVR A FAE
Aol golstH o] An FAF M
IS A gt 58] B H4EA9 2
| &g s|deA| o] 2t mpzkdE
AL nEHI S 7heA FEE AU ARG
o Aol v 2AHx

2 o]RAE 2HE HoF
o] Foj Xl I HAR o] Fo] Am QAR
oA HolFs o ZHEA 5AQ pining force o 2
3to] ZgtolE S A X|5HA ©rh. T3 passive type O F
7bs & 5HI dxF glo] IAARE AATE + U
Fgo] vk JF Aol gk Ak Aato] wH AHA WHo| o
HAoe HollA Alz=wl 23 Ao woj=e) F&s 7|44
54 mpeto] ot >t olddt JAH BA FolA B
Ae 2R EolEE AAste FoF A Ha 9
om x=H o2 gk A xgo]
. FAL BHo=E <
sto] 213 Fol e 5¥Ed 2 dEr 28 glAR
wlojg Az A o e 2= v HAe 2AE
54& A ds A ¢ A
Arzujde] Eetoldel
FEA7= Fog d4d ¢

Z A =

of
fuj
feu

3
ol
QL

2Ll

s

N &
et %
S A7)
on F

N

[nt
R
k1 ol

o

_>|4_,

o

ﬁ_l
_yl‘uFbr
ro{)lu_u
s 0% 2

ki
=
9
o
rlo
fru
o
Q‘ m

O:

o
=

o ot O iy A 2

b ™

b o
A
o
o,
)
k1
N
¢

11
>
1z
lo 2
b
iz
Ly
H2LZE fol
o ot 0 o o b

Fig. 1 Schematic design of 10 kWh SFESS
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Fig. 2 Superconductor bearing (a) bulk (b) rotor
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Fig. 3 Force variation of superconductor bulk depend on
displacement
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Fig. 4 Stiffness variations of superconductor bulk depend on
bulk width

Fig. 4 OME ol & F Qo] AL HIo Eo
Ztol ol kA Z g
ict, olwl 40 mm, 35 mm, 30 mm, 25 mm WIAZL 7
N/mm, 38N/mm, 37.3N/mm, 36.7 N/mn <
ANE BEY 2 gxﬂ 10 kWh &+ %A% Hol8 A2 ¢
90 of WAE st 6 3 4 ﬁEﬂéﬂE%%ﬂ =
A= 101”4 BaE ALY, 25 mES 1R
Ha= & 66 /=2 o]Fo] X ¢k 2422 N/mmE LEF
40 mn %% JHH AT HIE 42ea B o] Fo|A|H
953 N/mZS Uebdt}l, 488078 2dx ¥ T& HF
3l Sl 2AE WY FAS oF 24 ¢ EA %“J% 7}
AL F dvkes A3E DT 9

S BHo]FE 2HE HI)A pining flux area 7} uniform 3t

Nt
2,

T =

E K %N'

H
L

47]‘1‘“}13 pining A17]&

‘jr olgst A=

g 2= HME]
A 3 A7E

A )
o o 1 ox
oo
=2

olg gt AyE o]gste] 10 kWh 3 2H & Zeheo|d &
Aol w2 oy A4S A3} gfe] agAow Eto
4 T HNE 5 9,12134, ohg A9l ZgtolFS Al et
g 71ef & 5 A& A =R
%7

This research was supported by a grant from Korea Institute of
Energy Technology Evaluation & Planning (KETEP), Republic of
Korea.

ik
ro

Sn k=t

1. B.J.Park, S.C. Han, Y. H. Han, J.P. Lee, S. Y. Jung, C. H. Kim,
B. C. Park and T. H. Sung, “ Static properties of high
temperature superconductor bearings for a 10 kWh class
superconductor flywheel energy storage system,” Physica C
470, pp. 1772-1776, 2010

2. T. Ichihara, K. Matsunaga, M. Kita, N. Murakami et al,
“Application of Superconducting Magnetic Bearings to a 10
kWh-Class Flywheel Energy Storage System,” IEEE Tran.
\ol.15, No.2, 2005

3. Coombs, T. et al., “Superconducting magnetic bearings for
energy storage flywheels” IEEE Trans. Applied Supercon.
vol.9, pp. 968-971, 1999

4. R. Shiraishi, K. Demachi, M. Uesaka, R. Takahata, IEEE Trans.
Appl. Supercond. 13 p 2279, 2003.

1198





