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Multi-machine system reduced-order analysis based on modal optimal linear combination method

LIU Hai-tao'?, GONG Le-nian'
(1.College of Electrical Engineering , Southeast University, Nanjing 210096, China;
2.College of Electrical Engineering , Nanjing Institute of Technology , Nanjing 210013, China)

Abstract: In a multi-machine power system small signal stability analysis and control, the coordinate transformation of original
system state space equation and optimal conditions with additional analysis are used to establish the quadratic performance index, and
thus to lead dominant modal coordinates approximation to describe the non-dominant modal coordinates. Furthurly the equivalent
model is established based on the modal optimal linear combination reduction method. Using the equivalent model can analyze all the
dynamic process of state variables. Based on dual-axis synchronous generator model and automatic excitation control system, the
state-space equation of multi-machine system is deduced in detail. With a 3-machine 9-node example, the original state space
equation is established and equivalent modal is obtained by model optimal linear combination method. The approximation coincides
of dynamic characteristic curve before and after the reduced order demonstrates that the modal optimal linear combination reduction
method is effective.
This work is supported by National Natural Science Foundation of Jiangsu Province(No.BK2008366).
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Tab.1 Normal power flow of multi-machine example
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Tab.2 Dominant eigenvalue and its corresponding degree of the multi-machine example
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