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Superconductor Flywheel Energy Storage System
with A Horizontal Axle
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Abstract : A new type of flywheel energy o] =E& o8 FAZE HAY F e FEHEHY
storage system that has a horizontal axle o] mexHE Zetold Alxa®le] Agd #F Fo]
with high T. superconductor bearings using . 3% Zebold duyA AAFA= A EF
Y123 single-domained crystals was developed. olg wolg-g& o]&dlel MiEo fvh ey =2
The dynamic properties, stiffness and FHE Zdold oAyA AFAA AFedAs €&
damping of the high T. superconductor radial FAZ 4 e A FAaEe wolgo] AEHXA
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bearings were experimentally estimated using
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a imbalance excitation method. The imbalance TRol NS wolye H4y Hrh 2 o] woy
excitation method applied to this rotor- ol 83 FHZ Zglold Agx A AR thit
bearing system identified the direct stiffness A2 2 1 54 #Hrt AE Ay,

and damping of the high temperature
superconductor bearings to be 2.8 3.3 x 10°
N/m and 175 204 Nsec/m respectively.

Key Words : High Tc superconductor, Flywheel “‘%
Fnergy Storage System, Bearing S
; A K@mma
I. INTRODUCTION ; b itiogen

YBazCugO7—x(Y123) 2L 2HZAE A Vacuirs g 7
& whiry & 1“1[1 3), ol#fd A whEy s & 2 % =
23le] Y123 18 A= %a}oﬁé iz AF 1?1 HBEE (RS 43 2dx -—E—E]-
xobqur ’7%1@& TE T wodozw 28d £ ol g oz HGFA e BAR, Ao]FAL
Act(4-6]. A Wl & A& (117,
o] neExAEA L o] F o] &3 HojF e A
ANz oA A Fold %o%o] Z1th e 2 A (7], 1. =M% sjoj2lo] MA

Zopolg dUA A xEe A AlH7 Adetn
A F A BEARIEA Avlel A 27 o

[E] =] A
A cvjo] e #Acd) dA% & Ae Ho 1. Mo wolgs dA

a7 29 o] FER Nd-Fe-B Moz F44d

AAA L ULk, dl 7}x Bejel Aoy 2o HAS A4 =l

AR ne 2HUEAE 08T Eeholddly _jigz}%]ﬁ]i\iﬁ @ﬁg ;L: 39) gﬂlé}}gﬁ} ]-o] ﬁli
A APEA AEE FAPes oFeld AW g yggn NgdFeB A4 Al ANRHE
(8-10). zeiv A3 IFER gl EA7L A}-&-549 oF
AE & Ak, FAFAME Fetoldo] 2H=A 4 28 9 () AFAALS ANz wgEE Fow o
o] Herxle] glo], dFE AV, ARE A4 A A gasta Aol Hold s Jehf
Jste] AFIAE Mol Ag Aclw T ) gon ) gk e e 710 23y e
& Ao] A=A (active controllers)?t Fastth, dAl & due vehla . (oS ()= Aol w
2 d¥ UEENS ege] oleldt AFAE H L ;j; uhato w47 Hu}x%q;ﬂ-ﬂ] A7 98 Axpe
Fejolvh(2@ 1), o1&k Ao Fast 2Fatr] e AME Apolol WA Frw, Adrare] Ao} o3
L Z71H¢ Rzt Heslrg Zgold Al A=Y %;sﬂ; gaAoz ZoE 5 gtk ()& Aod &
&S AR Aotk md FAYIME ¥ 2 7']—74]7G A=t —XV\]ﬂ 7] st ®lAd A g
7] 9 E 92 €2 A% Bole Wyl 58 A ze /‘\:],c;s T2 po]r/} 28 29 (a) ~ (d) & 7tz
g3tolof st 2 &3S FIRATIZIVE Wi ol | g 1 NLE_E) 4 2 BEAAT.

g 3= 1% Y714 2E ukak 2} Ao

* g o dEAHE A dEd _E;%_ SX}% Tr?fifj‘?-ﬂyi 7_“1/‘3-43;} ARE = J/\]—;}
I e T e Ao 242t A4 wAol (a) 30mm, (b) 34mm <

Amgs 0 2001 0449 254 Aooltt o71A ZE 2. 3. 4 & o] vhjs 7

Aabgkg 0 2001 05648 259



MEfE, O|EM, sYsl & IA=2X

fe2emny
( x;g ,/%,%/;’ A-i

o

25 mm
NN
2 N
'v' \»
mN%B—Fe - 'R'?.ga‘“‘"”
magnets shims

a8 2. g8yl e vzt dEe Ao

g wlojy] A AR FAR.

Fig. 2. Cross sectional structures of magnetic
components in the four bearing journal models
used in the finite element analyses.
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Fig. 4. Experlmental bearing test rig in operation.
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