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Design of Cross-coupling Control System for UPFC Series Converter
LI Jie', ZHOU Zhicheng', LIU Liming?, ZOU Xudong?, XIE Tianxi'
(1. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China;
2. Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: The series converter is the key equipment of the unified power flow controller (UPFC). The performance of its

control system is directly related to the regulating ability of UPFC. This paper presents a crossing-coupled method and a

system to control the series converter of UPFC. The Bode diagram of the control system is drawn to determine the PI

controller parameters. A 380 V UPFC system simulation model is established in MATLAB to calculate the power injected to

the line by the series part, the voltage of the DC bus and the changes of the voltage phase angle of the sending terminal. The

results showed that the cross-coupling control system has a small interaction when the power flow is changed by UPFC, which

verifies the effectiveness of this control system. This paper provides a reference for the future designs and applications of

UPFC.

Key words: unified power flow controller (UPFC); serial converter; cross-coupling control; active power

(L#F 13 W)

Parameters Tuning for UPFC Auxiliary Damping Controller
SONG Pengcheng!, ZHEN Hongning?, WANG Zhenquan®, XU Zheng', DONG Huanfeng!
(1. College of Electrical Engineering, Zhengjiang University, Hangzhou 310027, China;

2. Jiangsu Electric Power Design Institute, Nanjing 211102, China)

Abstract ; In this paper, a new method of UPFC auxiliary damping controller parameters tuning based on test signal method is

proposed. First, the small signal stability of power system is analyzed using the test signal method. Then the testing signal is

scanned at the line active power setting point of UPFC while the active power flow in the parallel AC tie line is oscillated. The

open-loop transfer function between the line active power setting point of UPFC and the active power flow in the parallel AC

tie line is identified by Fourier resolution and curve fitting. Finally, the parameters of UPFC auxiliary damping controller are

tuned based on the root locus rules of the classical control theory. The proposed parameter tuning method is validated by the

simulation results of a simple case and a real power grid.

Key words: unified power flow controller (UPFC); UPFC auxiliary damping controller; test signal method; parameter tuning

method



