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Fig.4 Control block diagram of Vienna rectifier

reduced order small-signal model
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grid voltage for discrete state feedback controlled grid-connected in-

Stability analysis of three-phase Vienna rectifier AC cascade system based on

reduced order model
DANG Chaoliang, TONG Xiangqgian, SONG Weizhang, HUANG Jingjing
(School of Automation and Information Engineering, Xi’an University of Technology ,Xi’an 710048, China)
Abstract ; Taking the small signal stability analysis of three-phase Vienna rectifier AC cascade system as the research
object, the simplified small signal stability criterion in dg coordinate system is put forward , further,a Vienna rectifier
impedance equation for small signal stability analysis in cascade system is given. Finally,a virtual impedance method
is proposed to improve the small signal stability of Vienna rectifier system. A complete simulation and test model is
built, and the detailed theoretical analysis and design scheme of virtual impedance are given. The results show the
correctness of the small signal stability analysis and the proposed virtual impedance method.
Key words : three-level Vienna rectifier ;reduced order model ; LC filter ; stability ;impedance regulator
S S U
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LC coupled cascaded STATCOM and its control strategy
CHENG Jiafu' ,HE Zhixing® ,ZHOU Qinxian', YI Weilang”,ZHOU Qianfan
(1. Huizhou Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Huizhou 516003, China;
2. National Electric Power Conversion and Control Engineering Technology Research Center,
Hunan University , Changsha 410082, China)
Abstract ; Unlike the conventional L-filter STATCOM , LC-STATCOM ( LC coupled cascaded STATCOM) output filter
adopts a series structure of inductance and capacitance ,which has more advantages in capacitive reactive compensa-
tion and operation efficiency. The working principle and operating performance of LC-STATCOM are analyzed, and
the discrete state equations are derived. In view of the resonance caused by LC series,a state feedback control me-
thod is proposed for LC-STATCOM to increase the resonant damping,improve the system fundamental-frequency gain
and advance the current control performance. Furthermore, a capacitor voltage observer is built to estimate the
voltage of output capacitor. Therefore ,the auxiliary capacitor voltage sensor can be saved by using the voltage obser-
vation in the state feedback control,which decreases the cost.
Key words: cascaded multilevel ; STATCOM ; comprehensive compensation ; state feedback control; reactive power

control
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