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Fig.4 Single machine infinite bus system
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Fig.7 Simulation results of the line fault
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Fig.8 Simulation results of the permanent fault
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A New Method to Calculate the Natural Frequencies of Simply Supported Box Girder
Including the Effect of Shear Lag and Shear Deformation

ZHANG Yong - jian, HUANG Ping ~ ming

(Key Laboratory for Bridge and Tunnel of Shaanxi Province, Changan University. Xi’ an 710064, China)

Abstract; The vibration frequency of box gird is usually calculated by the elementary beam theory, but it will
lead to a large error because of the existence of shear lag effect and shear deformation. Based on energy varia-
tional principle, this paper proposes a new method to calculate the vibration of simply supported box gird,
which includes the effect of shear lag and shear deformation, and the closed - form solutions to the natural fre-
quencies are derived. It extends the usage of the methods of the past. Numerical examples show the analysis is
feasible and the precision is improved greatly compared with the elementary beam theory. Finally, the effect of
shear lag and shear deformation to the vibration of box girder is discussed. It is found that the natural frequen-
cies of simply supported box girder decreases when the effects of shear lag or shear deformation is taken into
account, especially in the high order frequencies’calculation, and the decrease is closely related to the width
span ratio of the box gird.

Key words: shear lag; shear deformation; simply supported box gird ; natural frequencies; variational principle
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Study on Nonlinear PID Controller for TCSC in Multi-Machine System

WANG Ke —wen', ZHU Yong - sheng' , DONG Yan®

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Electric and Information
Engineering, Zhongyuan Institute of Technology, Zhengzhou 450007, China}

Abstract; TCSC impedance control is the foundation of other control functions of the TCSC, and the system
layer controller can show exactly the change of the objective parameters based on the given control schemes.
This paper takes the advantage of both nonlinear and PID controller and designs a compositive controller using
the nonlinear controller in the system layer and the PID controller in the middle layer. It uses the local infor-
mation and is not dependent on the system’ s accurate model and parameters. The Matlab/Simulink software is
used to build the detailed model of the TCSC and the two-area four-machine TCSC system. The simulation re-
sults indicate the good performance of the TCSC controller on power systems.

Key words: multi-machine system; TCSC; nonlinear; PID



