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Analysis of equivalent damping coefficient for simplified model
of synchronous generator
YU Yiping',SONG Zhongpeng®,JU Ping',JIN Yugqing',QIN Chuan'
(1. Research Center for Renewable Energy Generation Engineering of Ministry of Education,Hohai University,
Nanjing 210098, China;2. NR Electric Co.,Ltd.,Nanjing 211102, China)
Abstract: By the comparison between simplified and detailed generator models,the mathematical expression
of damping torque coefficient is deduced for the simplified model of generator in single-machine infinite
system. Prony method is adopted to analyze the oscillation mode of generator according to its changes in
active power,power angle and angular speed after disturbance,and the corresponding damping torque is
calculated. The damping torque coefficient of simplified generator model is determined according to the
sensitivity of oscillation mode to the damping torque coefficient of practical model. The rationality of the
proposed method is verified by the case study for single-machine infinite bus system and TEEE 39-bus
system.

Key words: synchronous generators; models; damping coefficient; Prony analysis; sensitivity analysis
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Fig.2 Block diagram of MPC-based
PWM rectifier control
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Model predictive control of PWM rectifier
MA Hongwei, LI Yongdong,ZHENG Zedong,XU Lie
(School of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: An improved MPC(Model Predictive Control) method is proposed to enhance the dynamic response
and robustness of PWM rectifier,which takes the first-order differential equations as its prediction model
and applies different control cycles to predict the outer-loop voltage and the inner-loop current respectively.
The optimized solution of performance function is achieved by converting a traditional three-variable high-
order limited MPC optimization into a two-variable one-order unlimited optimization plus a one-variable one-
order unlimited optimization,which avoids the considerable computation of traditional MPC for real-time
control while keeps its optimal control and feedback correction. Experimental results show that,compared
with the traditional vector control,the proposed method improves the dynamic response and system
robustness of PWM rectifier,as well as the control performance of system.
Key words: electric rectifiers; model predictive control; proportional integral control; robustness; pulse width

modulation



