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The Small Signal Stability Analysis of the Grid Connected DC
Distributed Generation with Reduced Order Model

LI Pei-giang', HU Ze, LI Xin-ran, ZHOU Li-ying, ZENG Xiao-jun, QIU Shi-yan

(College of Electrical and Information Engineering, Hunan Univ, Changsha, Hunan 410082, China)

Abstract ; Compared with the traditional power, many different kinds of micro sources and control modes are used
in distributed generation (DG) , which makes the small signal electromechanical transient analysis of the power grid
difficult. This study established a reduced order model of photovoltaic (PV) power generation considering the behavior
of battery and inverter, and presented a power source model of solid-oxide fuel cell (SOFC) by analyzing the charac-
teristic patterns of the full-order state-space model and the time constant of SOFC and PV. Then, the model was used
to study the effect of grid-connected DC distributed generation on power system small signal stability through simula-
tion examples. The research shows that SOFC or PV affects the system damping characteristics by changing the power
flow and the system equilibrium point. When the output increases, due to the increasing spinning reserve of the con-
ventional unit, the damping characteristics are strongly related to the conventional unit, in which working in the oper-
ation mode of reducing output will show a tendency to increase.
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Fig.1 Grid-connected electrical diagram
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Fig. 2 Three-phase inverter control block diagram
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Fig. 4 Simulation result of PV system
under small perturbation
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