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Research of shunt power quality conditioner start-up charge strategy

LIU Shu-ming, GUO Chun-lin, XU Yong-hai, XIAO Xiang-ning
(Flexible Electric Power Technology and Power Quality Research Institute,
North China Electric Power University, Beijing 102206, China)

Abstract: This paper expounds the problems and dangers of excessive current impulse through the capacitor which caused by the
instantaneous changes when the parallel power quality conditioner starts charging. This instantaneous change appeared when
capacitor voltage of converter DC side changes from steady value to set value. In order to prevent such a situation, two control
strategies are discussed and compared. One method uses a current limiting resistor at the charging circuit and the other uses an
auxiliary charging circuit, both of which are verified by simulation. By comparing and analyzing, this paper concludes that two
control strategies have its own advantages, and both of the methods can effectively guarantee the safety of the device when they are

put into operation.
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Fig.1 Shunt power quality equipment topography
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Fig.2 Current impulse on the capacitance
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Fig.3 Capacitor charging circuit
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Tab.1 Choice of current limiting resistor

PR/ Q THES
FREBRT (/s Bk R E /A
100 1.2 75
150 1.8 52
200 2.4 38
300 3.6 25
500 6.0 16
750 9.0 10
1 000 12.0 8
1 200 14.4 6.4
1 500 18 5. 4

PRV AEPEE SR B R R I 4 BT



X434, % SRR RIATRENE SRR -89 -

il B IR /A

80

60

50
40

30

10

Y
100 150 200 300 500 750 1000 1200 1500

MR /Q

M4 RERMAESHR EDERRNXRE

Fig4 Relationship between the current limiting resistor and

current impulse on capacitance
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Fig.5 Resistance power
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Fig.6 Simulation chart when current limiting resistor is 1000 Q
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Fig.7 Auxiliary rectifier charge circuit
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Fig.8 Capacitor voltage process when followed by charge
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Fig.9 Current impulse on the capacitance C1
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