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Fig.2 Control strategy and transfer function model of

DC voltage control unit
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Fig.3 Reduced-order modeling process of

DC voltage control unit
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Fig.6 Influence of R, on equivalent impedances
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Fig.11 Simulative results when R, varies
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Reduced-order modeling and analysis of high-frequency oscillation stability
in DC microgrid
LI Pengfei',GUO Li',WANG Hongda",LI Xialin', WANG Chengshan',FENG Yibin’,ZHU Xiang'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. Department of Supply Management,Naval Logistics Academy,Tianjin 300450, China;
3. Electric Power Research Institute of State Grid Zhejiang Electric Power Co.,Ltd., Hangzhou 310014, China;
4. China Electric Power Research Institute(Nanjing) ,Nanjing 210003, China)

Abstract:In order to reveal the stability mechanism of high-frequency oscillation in DC microgrid from the
perspective of equivalent circuit,a reduced-order circuit model of DC microgrid is proposed. The DC voltage
control unit is reduced to an equivalent RL series circuit model,by which the influences of droop control,
DC voltage control and inner-loop current control on system high-frequency stability can be analyzed quanti-
tatively with equivalent resistance and inductance. Furthermore,the reduced-order circuit model of the whole
system is obtained by considering the equivalent RC parallel circuit of constant power load model,on this
basis,a high-frequency oscillation stability criterion of DC microgrid is proposed. Moreover,with the proposed
reduced-order model, the control parameter impacts of DC voltage control unit on equivalent resistance,
equivalent inductance and stability criterion are analyzed comprehensively, by which the reason of high-
frequency oscillation in DC microgrid can be revealed from the perspective of equivalent circuit. Eventually,
the proposed reduced-order model is verified by simulation in PSCAD / EMTDC software.

Key words:DC microgrid;high-frequency oscillation;equivalent circuit;reduced-order modeling;stability analysis
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