465 1
376  20264E1 A5 H

el A1 R D = S ¢
Proceedings of the CSEE

Vol.46 No.1  Jan.5, 2026
©2026 Chin.Soc.for Elec.Eng.

DOI: 10.13334/.0258-8013.pcsee.241125 X EHRS: 0258-8013 (2026) 01-0376-13 FESHES: TM 461 TEAFRIZEG: A

W G2 = B PR A T R AR AR I A
FEL 25 B [ SR B

ZIHK, WERK, £4F, MK, W, 4%

(e b KFhA 5 {HLIiLFR, 28l Aled 230009)

Dual-load Three-level Rectifier Power Decoupling Control and

Capacitance-voltage Fluctuation Suppression
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ABSTRACT: In recent years, three-level neutral point
clamped rectifier has been widely used in various fields, with
the rise of the “Photovoltaic-Storage-Charge” triad micro-grid
system, the independent and stable control of the voltage of the
upper and lower DC sides as well as the power of the loads of
it has become more and more critical. In view of the above
requirements, a general control method for dual-load T-type
three-level rectifier is proposed. Firstly, based on the
carrier-based pulse-width-modulation method, the relationship
between DC zero-sequence voltage injection and power
distribution of the upper and lower DC sides of the dual-load
T-type three-level rectifier is analyzed, and the power
decoupling control method is given. Secondly, this paper
analyzes and plots the limits of the average-power-ratios of the
upper and lower DC sides under different modulation regimes,
and caculates the instantaneous component of the
zero-sequence voltage according to the control target of
constant instantaneous power of the upper and lower DC sides
to suppress the voltage fluctuation of the capacitance on the
DC side. Finally, the feasibility and effectiveness of the above

method are verified by experiments.

KEY WORDS: dual-load rectifier; zero-sequence voltage
injection; the relationship of power distribution; power

decoupling; suppression for capacitor-voltage-fluctuation
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Fig. 9 Control block diagram of dual-load T-type three-level-rectifier
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Table 2 Main parameters of test platform
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Table 4 State parameters of experiment as
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Table 5 State parameters of experiment as

loads suddenly change
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