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Fig. 1 Topology structure and equivalent model of

multi-voltage level DC microgrid
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Fig. 2 Virtual inertia control model of energy storage side
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Fig. 3 Small signal block diagram of virtual inertia control
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Fig. 8 Inertia adjustment ability of wind turbine
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Transactions

INERTIAL FUSION CONTROL TECHNOLOGY OF
MULTI-VOLTAGE-LEVEL DC MICROGRID

Fu Yuan', Lin Hongshan', Zhang Xiangyu', Liu Chengshuai’
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources , North China Electric Power University ,
Baoding 071003, China; 2. State Grid Jining Electric Power Company , Jining 272000, China)

Abstract: To meet the inertia requirements of different voltage levels and dynamic operating conditions, this paper proposes an inertial
fusion control technology of multi-voltage-level DC microgrid. Initially, a model of a multi-voltage-level DC microgrid is established,
and the inertia characteristics of various levels of DC systems are analyzed. Subsequently, aiming to maximize inertia in each system
level, the paper considers the involvement of battery storage and renewable energy side converters connected to the system bus. These
are engaged in inertia regulation through increased output current feed-forward control and grouped adaptive control. Meanwhile, the
low-voltage side use inertia control based on observation compensation with converters connected to their load side to suppress
fluctuations. This approach allows converters with inertia regulation capabilities to participate in the graded fusion of inertia in the DC
microgrid and designs the inertia parameters for each end. Finally, a multi-voltage-level DC microgrid hardware-in-the-loop simulation
platform is constructed to validate the effectiveness of this control strategy.

Keywords: microgrid; wind turbines; DC-DC converters; multi-voltage level; virtual inertia; inertial fusion
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