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Voltage stability analysis of power system with DGs based on dynamic equivalent circuit

YAN Tingxin, LIU Guangye, XIAO Baixue, LUO Yanfei
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Distributed generation connected to grid will have certain impact on voltage stability of power system. At first,
the comprehensive dynamic equivalence circuit of internal grid of DG integrating bus is implemented; and on the basis,
the method of dynamic equivalent circuit is further extended to the grid-connected DG which is regarded as a “negative”
load; and general impedance modulus margin index is put forward to evaluate the system static voltage stability. The
impacts of the output and their different installation methods of DG on system voltage stability and optimization of
reactive power compensation are researched based on general impedance modulus margin index. At the last, the proposed
method is proved to be a practical and convenient method that is suitable to study the static voltage stability of
grid-connected DG.
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Fig. 1 Non-linear equivalent circuit of the power system
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Fig. 2 Comprehensive dynamic equivalent circuit

of the power system
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Fig. 3 Comprehensive dynamic equivalent model
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Fig. 4 Generalized impedance modulus margin of

different nodes under initial state
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Fig. 5 Change curve of generalized impedance modulus

margin along with the power factor
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Fig. 6 Generalized impedance modulus margin of different

nodes under two DG connection methods
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