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Analysis and Verification of Small-Signal Model of Quasi-Z-Source Network
in AC/DC Distribution Network System *

ZHANG Jinpeng, ZHANG Renhe, HE Yupeng, ZHU Lin, FENG Xiaoqun
(State Grid Ningxia Electric Power Co., Ltd., Yinchuan 750001, China)

Abstract: The introduction of the Z-source network in the distribution network can flexibly control the voltage
and achieve high-efficiency conversion of electric energy. In order to analyze the model characteristics of the quasi-Z-
source topology in detail, a small-signal model characteristic applied to the quasi-Z-source network in the distribution
network by using the state-space method and the small-signal modeling method is proposed, analyzed and verified.
Firstly, the state-space method is used to deduce the mathematical model of the quasi-Z-source network. Secondly,
the transient analysis is carried out on the quasi-Z-source network by using the small-signal model, and the transfer
functions of inductive current and capacitive voltage are obtained. In addition, the zero and pole distributions of the
two transfer functions are analyzed in detail, and the characteristics of system stability are obtained. Finally, the
results of the MATLAB/Simulink simulation and physical prototype experiments are presented for validating the
proposed strategy.
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