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DC Capacitor Voltage Balancing Control for Cascade Multilevel STATCOM
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ABSTRACT: In order to balance DC capacitor voltage of
cascade multilevel static synchronous compensator (STATCOM),
a novel method was proposed based on active power voltage
vector superposition in hierarchical control structure. Decoupling
control method was adopted to realize both active and reactive
power control in the upper layer. The proposed balancing
control was applied in the lower layer through adding an active
power voltage vector paralleling with output current to the
upper output control vector, so active power among homophase
chains could be distributed and DC capacitor voltage balance
could be achieved. Steady state operation area and operation
region of the proposed control method were also analyzed. A
prototype of three-phase 36-chain STATCOM had been
developed to verify the theory analysis.
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Fig. 1 System of cascade multilevel STATCOM
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Fig. 2 Single-phase vector diagram for
cascade multilevel STATCOM
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Fig. 3 Hierarchical controller for system
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Fig. 4 Block diagram of balance strategy
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Fig. 5 Vector analysis of balance control
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Fig. 6 Vector analysis of balance control based on
active power voltage vector superposition
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Fig. 7 Vector analysis of balance control for
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Fig. 8 Effective range of balance control based on
active power voltage vector superposition
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Tab.1 Main parameters of cascade STATCOM system
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Tab. 2 Contrast of DC capacitor voltage
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