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Calculation and analysis of DC capacitor capacitance in distribution UPQC
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Abstract: DC capacitors in sub-modules are one of the main influence factors of MMC-UPQC’s cost and volume. Too large
capacitance of DC capacitors will affect the practicability of MMC-UPQC in distribution network application. A control strategy is
proposed to reduce the capacitance of DC capacitors in MMC-UPQC, in which shunt converter of MMC-UPQC absorbs appropriate
quantity active power during voltage sag. Capacitance calculation methods of DC capacitors in MMC-UPQC with different voltage
sag compensation strategies are analyzed, which points out that the proposed voltage sag compensation strategy has advantage on
reducing the capacitance of the DC capacitors in MMC-UPQC. Through the simulation in PSCAD, the correction of the proposed
voltage sag compensation strategy is verified. Using the proposed voltage sag compensation strategy in MMC-UPQC can reduce DC
capacitors’ capacitance, save the equipment cost and reduce the equipment volume, which improve the practicability of MMC-UPQC
in distribution network application.
This work is supported by National Key Basic R & D Program of China ( 973 Program) (No. 2009CB219705).
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Fig. 1 Structure of MMC-UPQC
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Fig. 3 Active power flow diagram of MMC-UPQC
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Fig. 4 Voltage sag compensation strategy of MMC-UPQC
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Table 2 Comparison between the calculation results of DC

capacitor’s capacitance
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