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Abstract: [Introduction] At present, power grid security and stability analysis practices adopted by Guangdong Power Grid can
basically meet the needs of power system operations, but there are some shortcomings. It is impossible to clarify the impact of causes

¢

on security and stability of power system in a simple and effective way. [ Method] This paper proposed the “with or without
contrast” idea and studied the influence of various factors on system stability, and gave a pragmatic method based on this idea.
[Result] This paper studies voltage instability of the Pearl River Delta power grid by adopting the new method proposed . The
results show that both the transient characteristics of motor load and conventional HVDC have a significant impact on the stability of
the system. In contrast, motor load have a more fundamental effect on system stability. The negative impact of conventional HVDC
transient reactive power characteristics on system stability is apparent only in certain scenarios. [ Conclusion ] The case study shows
that the method proposed in this paper can quickly and efficiently evaluate the influence of various factors on security and stability of
the system, deepen our understanding of stability mechanisms of power grid, and can get conclusions that traditional methods can not
draw. The ideas and methods proposed in this paper can provide useful reference for the industry to undertake similar researches.
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Fig. 1 Diagram of HVDC infeeds in Guangdong in year 2035
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Fig. 2 Multi-infeed effective short circuit ratio of Guangdong
power grid in normal mode
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Tab. 1 Relative voltage variation weighted HVDC power matrix
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Fig. 3 Schematic diagram of the path and degree of interaction
between HVDCs
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Tab. 2 Statistics on the number of faults leading to instability of
Guangdong power grid in summer peak load scenario of year
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Tab.3 Statistics on the number of faults leading to voltage insta-

A I

bility in summer peak load scenario of year 2035
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