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Research on DC-side Active Voltage Balancing M ethod for
Three-level NPC Active Damper

WANG Qing', YU Deshuo?, YI Hao?, ZHUO Fang?, LI Yuguo®, XIE Yihan

(1. New Smart City High Quality Power Supply Joint Laboratory, China Southern Power Grid Co., Ltd. (Shenzhen Power
Supply Co., Ltd.), Shenzhen 518020, China; 2. School of Electrical Engineering, Xi’an Jiaotong University,
Xi’an 710049, China)

Abstract: To maintain the midpoint potential at the time of resonance of a three-level NPC active damper in
medium-voltage distribution network, an active voltage balancing method based on second harmonic is proposed. In a
three-phase three-wire system, DC voltage balancing control is generally achieved by injecting zero-sequence
component into the modulation signal. However, due to the output of small active current from the active damper, the
traditional method is difficult to meet the DC voltage balancing requirements when resonance occurs. Therefore, the
generation mechanism of offset adjustment current is analyzed, and the balance of midpoint potential is realized by
using the inner product structure of secondary component in the absolute value of the modulation signal and the
secondary current. Simulation results verify the effectiveness of the proposed method in a pure reactive environment, as
well as the rapidity of DC-side voltage balancing control at the moment of resonance.
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Fig. 1 Topology of active damper application system
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Fig. 2 Impedance optimization effect of active damper
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Fig. 6 Main circuit topology and modulation process of three-level active damper
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Fig. 9 Second harmonic active voltage balancing method
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