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Matrix quantitative index of multiple stability problems and AC/DC coordinated control strategy

ZHANG Hongli', LIU Fusuo', LI Wei', NIU Shuanbao?, KE Xianbo*
(1. NARI Group Corporation, Nanjing 211106, China; 2. State Grid Northwest China Power System Dispatching &
Control Branch Center, Xi’an 710000, China)

Abstract: Multiple stability problems in angle, voltage and frequency may occur under severe faults in large power grids.
In this paper, the impacts of the relevant factors such as the fault severity on the interactive evolvement of multiple
stability problems are studied and quantified. In addition, a matrix quantitative evaluation index and a corresponding
method of multiple stability problems based on the improvement of transient kinetic energy and control sensitivity are
proposed, which fully take the effects of single stability and comprehensive stability control, negative effects of control
and overshoot control and so on into account. Based on the index, an AC/DC emergency control strategy under the
circumstance of the coexistence of multiple stability problems is proposed to enhance the applicability of emergency
control algorithms to deal with complex stable situations. Simulation results based on the actual electric network
demonstrate the effectiveness of the proposed AC/DC emergency control strategy.
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Fig. 1 Schematic diagram of San-Hua power grid
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Fig. 2 Transient response of different fault interval time
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Fig. 3 Stability evolution of different fault interval time
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Fig. 5 Transient response of different DC modulation quantity
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Table 1 Evaluation index of different types of control
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