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Hybrid areal oscillation control strategy of AC-DC power system
MA Yanfeng',DU Jianglong'?,ZHAO Shuqiang'
(1. Department of Electrical Engineering,North China Electric Power University, Baoding 071003, China;
2. Tianjin Electric Power Corporation, Tianjin 300072, China)

Abstract: The sensitivity of mode damping ratio to generator active power or DC line active power is
calculated to obtain the critical generators or DC lines participating in the oscillation mode,based on
which,a hybrid control strategy consisting of the generator power output regulation and the DC power
transmission adjustment is proposed to suppress the areal power oscillation of large power grid. An
8-generator AC-DC power system is built in DIgSILENT and the simulative results are compared between
with and without the implementation of the proposed strategy,which shows that,with the proposed strategy,
the areal oscillation of AC-DC power system is effectively suppressed and the system stability is enhanced.
Key words: AC-DC power system; damping ratio; sensitivity analysis; oscillation; control; DIgSILENT;
stability; genetic algorithms
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Stability control strategy for DC microgrid with constant power load
LI Yumei'?,ZHA Xiaoming', LIU Fei',SUN Jianjun'
(1. School of Electrical Engineering, Wuhan University , Wuhan 430072, China;
2. School of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: When constant power load with negative impedance characteristics and distributed power sources
are integrated into a DC microgrid via converters,oscillation may easily occur,causing the system stability
problem. A small signal model of the converter with constant power load at the equilibrium point is
established and the transfer function of converter between duty ratio and bus voltage is deduced. The
reason that the traditional Pl controller cannot improve system stability is theoretically analyzed and a
control strategy is proposed for DC microgrid to improve its bus voltage stability. The root locus chart of a
closed-loop system is drawn and the impact of converter parameter variation on the system stability is
analyzed. The simulation model of a two-generator two-load DC microgrid is built with MATLAB /Simulink
and the simulative results show that,the stability of DC microgrid can be guaranteed by the proposed
control strategy under both island and grid-connection operations.

Key words: microgrid; DC microgrid; constant power load; oscillation; stability; control; voltage control



