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DC-Link Voltage Unbalance Compensation of Reactive Power
Compensator using Multi-level Inverter

Hyo-Jin Kim', and Seung-Ki JungT

Abstract - Recently, we use a static synchronous compensator(STATCOM) with cascaded H-bride topologies,
because it is easy to increase capacity and to reduce total harmonic distortion(THD). When we use equipment
for reactive power compensation, dc-link voltage unbalances occur from several reasons although loads are
balanced. In the past, switching pattern change of single phase inverter and reference voltage magnitude change
of inverter equipped with power sensor have been used for dc-link voltage balance. But previous methods are

more complicated and expensive because of additional component costs. Therefore, this paper explains reasons
of dc-link voltage unbalance and proposes solution. This solution is complex method that is composed of
reference voltage magnitude change of inverter without additional hardware and shifted phase angle of inverter
reference voltages change. It proves possibility through 1000[KVA] system simulation

Keywords: multi-level inverter, STATCOM, reactive power, dc-link voltage unbalance, phase shifted PWM
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Table 1 The system parameters

Parameters Value
Rated capacity 1000[kVA]
Rated voltage 6600[V]
Rated Current 88[Al
Boost  reactor 12[mH],( 6% Z PU)

Table 2 The parameters of full bridge inverter

Single Phase Inverter Value
Rated capacity 55[kVA]
Capacitor 6800[uF]
DC-Link Voltage 1200[V]
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Fig. 4 Phasor diagram using magnitude and angle
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Table 3 The Parameters of System simulation

Parameters Value
Rated capacity 1000[KVA]
Rated voltage 6600[V]
Rated  current 87.5[Arms]
Load current Rated current *90%
Reactor 12[mH], 6%
Capacitor(Cell) 6800[uF]
DC-Link voltage 12000 V]
Control period 1[msec]
Series connected inverter 6
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