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Abstract - Hoop Energy Storage System(HESS) for electric power utility were discussed
laving primary stress on the diurnal load leveling of Korean electric power system. A number
of potential storage technologies are outlined and possibility for real application of HESS was
suggested. Primary system variables were determined on the basis of state of electric power
demand-supply of 1994. As a prerequisite technology for HESS, noncontacting support using
magnetic pressure and high power conversion were discussed.
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Table 1. 2 5439 $8vete] F8 Y FA

T+ ¥ 1990 1991 1992 1993 1994
wda 21,021 | 21,111 | 24120 | 27654 | 28750
(MW) o ’ ) ’ '
FuEd
(GWhn) 107,670 | 118,619 | 130,963 | 144,437 | 164,993
HuAY
2
MW) 17,252 | 19124 | 20438 | 22,112 | 26,696
BERY
MW) 12291 | 13541 14909 | 16483 | 18835
5 3-&(%) 712 70.8 729 746 706
o] & & (%) 584 63.8 64.9 61.6 65.4
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Table 2. 2% 49 QA AY W49 &4

Inertial “ Comp-
Pumped
Energy | Battery ressed SMES
Hydro X
Storage Air/Gas
Type kinetic | chemical { potential | internal | magnetic
Efficiency ~80% ~70% | ~60% | —60% ~90%
h .
Capacitance high medium | hig| high high
Energy . . .
lo
sity high medium W low medium
Site
i i o
Availability high high W fow low
Life Time long di long long long
Environme-
v edi i
atal fow um arge farge large
Availability ! N dev= now now now under de=
nt velopment
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Fig.l. Hoop Dimension
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Fig.2. Stress Distribution in Hoop
(a = 500m, b = 50lm, v = 03, p = 7850kg/m’,
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Fig.3. (a) Cross Section and (b) Layout
of Hoop Energy Storage System
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a Inner Radius, m

b Quter Radius, m

Ce Cost per Umit Bnergy, /]
Cy Cost per Unit Volume, ¥/m’
e Energy Density, J/m®

E * Kinetic Energy, J

f : Frequency, Hz

H Height, m

1 Moment of Inertia, kg-m
M Mass, kg

o} Number of Pole

Peomp © Compressional Pressure, Pa
r Radius Variable, m

R ! Radius, m

T ! Thickness, m

Vv ! Volume, m’

v Poisson’s Ratio

p . Density, kg/m®

Oy : Radial Stress, Pa

73 : Tangential Stress, Pa

& * Angular Velocity, rad/s
49 1 Synchronous Angular Velocity, rad/s
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