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Fig.1 Topology of multi-voltage level DC distribution system

with multi DC microgrids
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Fig.2 Main circuit and control block diagram of

IC1 and 1C2
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Fig.3 Main circuit and control block diagram of energy
storage DC/DC converter
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Fig.4 Main circuit and control block diagram of constant

power load DC/DC converter
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Fig.5 Equivalent impedance model of each DC microgrid
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Fig.6 Equivalent impedance model of multi-voltage level DC

distribution system with multi DC microgrids
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Fig.7 Simulation model of multi—voltage level DC distribution system with multi DC microgrids
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Fig.9 Voltage waveform of each DC bus under

different conditions
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Stability analysis method of multi—voltage levels DC distribution
system with multi DC microgrids

Liu Yingpei, Yang Bochao, Shi Jinpeng, Zhu Yuqi
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China )

Abstract: The networking of multiple DC microgrids under DC distribution network will become
an effective means to accept large—scale distributed energy and load with DC characteristics. The
stability research of multi—voltage levels DC distribution system is an important issue in its design
and operation. Therefore, a stability analysis method suitable for multi —voltage levels DC
distribution system with multi DC microgrids was proposed. Firstly, the equivalent admittance of
each microgrid subsystem is derived according to the control mode of the interconnected converter,
and the equivalent open—loop gain when each microgrid operates alone is used to judge whether
there are right half plane poles in its equivalent admittance; Secondly, the multi voltage level DC
distribution system is further simplified into a single voltage level DC system containing only
medium voltage bus, and the stability of the medium voltage side subsystem is judged by the
equivalent impedance ratio. When and only when the equivalent open—loop gain of each microgrid
and the equivalent impedance ratio of the medium voltage side of the system meet the Nyquist
criterion, the system can operate stably; Finally, based on PSCAD / EMTDC simulation platform, a
multi voltage level DC distribution system including two DC microgrids is built for verification.
The simulation results show that the proposed stability analysis method can accurately determine
the stability of multi voltage DC distribution system with multi DC microgrid.

Keywords: multi DC microgrids; multi—voltage levels DC distribution system; impedance model;

stability analysis
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