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Performance assessment of excitation system based on minimum variance benchmark

ZHANG Hong', XU Bin', GAO Jian', PANG Jian®
(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China;
2. Electric Power Research Institute, State Grid East Inner Mongolia Electric Power Company Limited, Hohhot 010020, China)

Abstract: Step response test methods are generally used to evaluate synchronous generator excitation system performance, but this
method can not be implemented online. A method for evaluating the excitation system performance of the minimum variance control
benchmark is proposed. Performance of the system under the action of the minimum variance controller output is considered as the
upper bound of performance. The ratio of this output performance and actual output performance of the system is defined as the
performance index. To avoid expanding the Diophantine equation, filtering and correlation analysis (FCOR) algorithm is introduced.
The analysis results show that this method only requires synchronous generator output voltage data and a priori knowledge of the
system dead time. Simulation results show that this method simplifies the calculation process, and evaluates the performance of
excitation control system timely and accurately.
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Fig. 1 Linearized model of excitation system
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Fig. 2 Synchronous generator terminal voltage
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Fig. 3 Performance index of excitation system
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