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Flywheel Energy Storage UPS with Voltage Clompensation

K. S. Lee, J. W. Kim, E. C. Nho, T. W. Chun, I. D. Kim, H. G. Kim, and H. H. Lee
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ABSTRACT

This paper deals with the operation of a flywheel energy storage UPS. The UPS has good features such as
long life-time, improved efficiency, no environmental problems, reduced size and space, and low maintenance
cost compared with the conventional UPS using battery. The operating principle of the UPS is analysed in
each mode including voltage compensation as well as uninterruptible power supply. Especially, the tracking
characteristic of the disturbed phase of the source voltage after outage is analysed. The usefulness of the
system is proved through simulations and experiments.
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Fig. 1 Flywheel energy storage UPS
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Fig. 2 Control block diagram for the system
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Table 1 Simulation parameters

Parameters Value

Source voltage 30, 220V, 60Hz

Load(L, Ry) 2mH, 20Q
DC link voltage 400V
Switching frequency 5kHz

Filter(Cf, Lf, Rf) 280uF, 0.5mH, 0.5Q

31 HofH A nE

a9 6 AYEA BEo A9 AlEdo]ld Aol
ol 98 HAY JAgel] Y= S0ms oA 0% SagE
WAAAT 100ms oA 40% SagE LA FH
150ms oA A dYez B

Ve, Vsb, Ve U8 AY Ao, vi, Vi, Vier F-
atoll A7FEE AStolH, Ve, Vob, Vet HHE A A
g Q7] 2324 Bt SE Aol T 6
o] Hol mpe} o] 917 Mg Aol Sagrt LA
o= Radas FAAA Aol AET US

R
[e] ol A~ o E}
= = T }‘}]\ .

0 50.0m 100.0m 150.0m 200.0m 250.0m

0 50.0m 100.0m 150.0m 200.0m 250.0m

“WTV*)\‘ PV ETVY Y
-100.0}- . 100.0

2000 -200.0
0 50.0m 100.0m 150.0m 200.0m 250.0m

OBl 6 XMQ HAF RE A8 0o|M Zn}
Fig. 6 Simulation result in voltage compensation mode
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