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Analysis of dynamic stability issues of West Inner Mongolia power grid and research
on its control measures

CHENG Hao, FENG Yanhong, ZHANG Daonong, Al Lin, WANG Shaode
(North China Power Engineering Co., Ltd., Beijing 100120, China)

Abstract: The dynamic stability issue of West Inner Mongolia Power Grid becomes increasingly severe. To solve this
problem, the paper uses "single machine-infinite bus" system as an example for analyzing the mechanism of low
frequency oscillation of the system. Aiming at the dynamic stability issues of West Inner Mongolia Power Grid, it
proposes the solutions to lower frequency oscillation of the system, including improving power grid structure, adjusting
power transmission mode and optimizing parameters of PSS. Using dispatching data of power grid to do simulation
calculations, this paper analyzes the proposed solutions. The calculation results show that the proposed solutions have
pronounced effect on restraining the low frequency oscillation of Power Grid, can efficiently improve the dynamic
stability of Power Grid, and are actually operational in engineering. Finally, in combination with actual issues of
investment and duration in engineering construction, this paper gives the brief comparison and selected advices on all
solutions above.
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Fig. 1 Main frame structure of West Inner

Mongolia Power Grid
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Fig. 2 Oscillatory mode shape of “West Inner

Mongolia-Shandong”
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Fig. 3 Power oscillation curve of “Yong shengyu-Feng

quan” transmission lines in three phase permanent fault

Operation Mode of “Guyuan-Taiping” I line
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Fig. 4 “Single machine-infinite” system and its vector diagram
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Fig. 5 Vector diagram of electromagnetic torque
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Fig. 6 Oscillatory mode shape of “West Inner

Mongolia-Shandong” when installation PSS
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Fig. 7 Power oscillation curve of “Yong shengyu-Feng
quan” transmission lines in three phase permanent fault
operation mode of “Guyuan-Taiping” I line when

installation PSS
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Table 1 Thermal power units of need optimizing PSS

gain and optimization results
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Fig. 8 Power oscillation curve of “Yong shengyu-Feng

quan” transmission lines in three phase permanent fault
operation mode of “Guyuan-Taiping” I line when

optimizing PSS gain
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Fig. 9 Power oscillation curve of “Yong shengyu-Feng quan”
transmission lines in three phase permanent fault operation

mode of “Guyuan-Taiping” I line when strengthen tie line
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Table 3 Result of small signal stability analysis

using DC transmission
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