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Operating characteristics analysis of Dynamic UPS using Flywheel Energy Storage
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Abstract - This paper describes a
dynamic UPS system with flywheel
energy storage element. There are three
operating modes of charging., voltage
compensation, and UPS. The operating
principle of each mode is analyzed and
simulated. The simulation results show
the wvalidity of the operation of the
proposed scheme.
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Fig. 1 Dynamic UPS Configuration
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Fig. 3 Block diagram of the controller for
the charging mode
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Fig. 4 Block diagram of the controller for
the voltage compensation mode
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Table 1 Simulation parameters
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Fig. 6 Operating mode with the source
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Fig. 8 Simulation result in charging mode

3.2 A Y = AEHo|H AN

- 520 -



o 9t AYG B RToie] AlB# oA
Autolt}. 48 AY AF UelE 50msoilA
20% SagE ZAAIFHEZ 100msolA 40%
SagE ¥AAIZ 5 150msolA] oiA] A4 A
Aoz B3},

Vsa, Vsb, Vsce 43 A Astelx, Vfa,
Vib, Vfce F-3lo) QA7is+e Hdol™, Vea,
Veb, Veerye ZAWENA 2E 7] 233
Al BAAstA T Ageltt. o 994 Role
vie}l o] 9l8 AP ALY Sagrt EAsH
E X3 doie FFAEA HAgel A=z 9

Y 9 AYG B4 BE AlEHolA AR
Fig. 9 Simulation result in voltage
compensation mode

3.3 UPS 2= AlEd°14 Ax

23 10 UPS modediA 9] Aol ZH

Folr}, 48 AY AL 492 50mse}
150msoA] 23t 100ms$t 200msol A
oAl Q1713 FA .

29 10004 Bolt whe} o] 913 A4 2
o] A Helz tholubm UPSHA F4 A
1g TEo] Fao] Ak Fm dee ¢ &

23y 10 UPS 2= AlEHeolA Az
Fig. 10 Simulation resuit in UPS mode

3.4 AA AEHlA

2y 118 EFo)8 HFAuxE o] & o
ojue] UPSe AHAAHQA HA3F AIoltt. AL
AE 40msHE 120ms7HR] Az ZAARAIRA
7t 200ms7HA] thA] F7F AlZRE o tholvt
9 UPSe B3 EAS Z vehzn U9 A
A AN E 21 m=z S3sigrl "L
olige] A7V Y B Rz &9 AYGS

Bgs) 3, He Aol 50% ol i
A AW UPS 222 Faae Yad A4
gerglol Aol A A
A7t A T4 Ak

Aol o] 4%

gl

a9 11 HA AEHeld A3
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