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Study on mechanisms of voltage instability in islanding grid after fault disconnection

LU Yong', ZHANG Wenchao', ZHANG Xiangcheng®, ZHAO Hongguang', ZHANG Bo”, PAN Yan'
(1. Beijing Monitoring Technology Center of NARI Group Corporation, Beijing 100220, China;
2. State Grid Qinghai Electric Power Company, Xining 810008, China)

Abstract: Under normal circumstances, the frequency of islanding grid will drop because of power shortage after fault
disconnection. However, voltage instability happened with increasing frequency under condition of large power shortage
in practical power grid accidents. This paper uses the relationship between load power and basic electrical variables to
research the transfer limits of apparent power and to analyze static operation point. And then voltage instability
mechanism of the islanding grid after fault disconnection is analyzed from aspect of grid frame and voltage-power
characteristic with simulation model. It is pointed out that load capacity will be limited if the load apparent power is close
to transfer limit of islanding grid. Furthermore, restrictive mechanism between grid limit and motor load is analyzed by
aspect of transfer limit of apparent power at each time section and to point out that reactive power of motor absorbed after
short fault is an important cause of islanding voltage instability. And then it reveals that low electromagnetic power after
voltage instability is the essential reason of low-voltage with high-frequency question. It provides reference for the
operation mode arrangement of islanding grid and control of concentrated load shedding and under-voltage load shedding.
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Fig. 1 Curve of voltage and frequency change after

fault disconnection
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Fig. 2 Equivalent model of generator-load
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Fig. 3 Simplified model between main grid and islanding grid
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Table 1 Comparison of different equivalent

impedance in islanding grid
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Fig. 4 Curve of voltage change in different islanding

equivalent impedance after disconnection
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Fig. 5 Curve of load voltage and voltage change rate with

apparent power after disconnection
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Fig. 6 Curve of power, slip, load voltage of motor load

after fault disconnection
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Fig. 7 Reactive power change of motor in different fault
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Fig. 8 Change of load power factor and limit of apparent power
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