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Impact on the damping charactristics of Sichuan power grid by Debao DC modulation

XU Mei-mei, LI Xing-yuan, WANG Yu-hong, ZHENG Xi-yun, HE Yang
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: Taking Sichuan power grid in the summer peak load period of 2010 for background, while Debao HVDC system operating
in monopolar mode, this paper focuses on the impact of DC power modulation on small signal stability in Sichuan power grid. First of
all, according to the observability index, intertie power flow is selected as the controller input signal, which can effectively reflect
the inter-area low frequency oscillation information. After comparative analysis of the system characteristics of various operating
conditions under typical faults as well as the Prony identification results of the main vibration mode, it indicates that the large and small
mode DC modulation of the Debao HVDC system can significantly improve the inter-area damping. Finally, a great deal of time
domain simulation is accomplished in order to check the robustness of the parameters. Results show that DC power modulation is able
to damp the low frequency oscillation of Sichuan power grid with the coordination of the existing PSS.
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Fig.1 Principle diagram of the small mode DC modulation
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Fig.2 Principle diagram of the large mode DC modulation
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Fig.3 Principle diagram of the dual frequency DC modulation
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Fig.4 Active power curve of Honggou-Bangiao AC line
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Tab.2 Parameters of the small mode DC modulation
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Tab.3 Parameters of the large mode DC modulation
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Tab.4 Parameters of the dual frequency DC modulation
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Fig.5 Ertan unit power angle curve
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Fig.6 Active power curve of Huangwan AC line
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Tab.5 Prony identify results of Ertan unit power angle curve
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