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Parallel operation of three-phase UPS using droop control

Hyun-Seob Kim, Del castillo, Jung—-Ho Han, Han-Eol Park, Hwachang Song, Joong-Ho Song
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ABSTRACT
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Fig. 1 Control block diagram of three-phase UPS Parallel
Operation using droop control
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Fig. 2 Power controller using classical droop control
% 28 7189 droopAlol7]1E AEe HE A7) £F
Tolty. 719 droop AlOl7]= 4 (1), A (2% 2tk
w=w, —m,P (1)
Vot =V, = 1,Q ©
% 32 PnP %A UPS7He $/d=te], Astarxte|=
A3 ARV 2EE AL HojFh

vstP PP Jpg1 | UPS1+UPS2

100K
0K
100K

UPs1.Q Ups2Q I

100K ¥
o
A00K |

phase_diference

1
0
A

foa-ioa2
s
500
0
500
035 04 045 05 055
Time (s)

fol

O™ 3 71&29| droop= X8 UPSS| PP 2TAl Z+ UPSe| &
HMe(P), FETH(Q), flakxtol, =2dF

Fig. 3 P,Q,phase difference and circulating current of UPS
at PnP operation of UPS using classical droop
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Fig. 4 Progress of power fluctuation in UPST at PnP operation
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Fig. 5 Power controller using proposed droop control
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Table 1 Simulation parameters

UPS1 UPS2
System capacity 30kVA 30kVA
Inductance of LC filter 500uH 450uH
Capacitance of LC filter 300uF 270uF
Decoupling L filter 200uH 180uH
m, 2.513x10 * 2.513x10
my 6.283 10 ° 6.283 10 °
n, 8.642 <10 ! 8.642 <10 !
ny 4.321x10°° 4.321x10°°
Load 1 P=125kW, Q=4.6kVAR
Load 2 P=bkW, Q=1.5kVAR
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Fig.6 Active power, reactive power, output current of UPS
for load increase
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Fig.7 Active power, reactive power, output current of UPS at
PnP operation
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