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Cooperative Optimal Control of Source-load-storage Energy in DC Microgrid with Virtual
Energy Storage
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(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power University,

Baoding 071003, China)

Abstract: Incorporating the controllable source-load into the energy storage control system in the DC microgrid in the
form of virtual energy storage can provide a feasible solution for the system to efficiently complete the coordinated opti-
mization of source-load-storage energy. This paper firstly establishes a virtual energy storage model for wind turbines and
seawater based on the conversion relationship between the rotational kinetic energy of wind turbines and asynchronous
motors and capacitive energy storage. Since electric vehicles have both mobile load and energy storage characteristics, the
electricity price mechanism is used to formulate an orderly charging and discharging mode, and to establish a virtual en-
ergy storage model for electric vehicles. Secondly, an economic optimization model of the virtual energy storage system is
established in conjunction with the source, load, and storage system to maximize the operating income of the microgrid
during the day, so that an energy collaborative optimization control strategy is formed with the virtual capacitance value
and the virtual state of charge in each period as the operating parameters. Finally, it is verified by simulation that the co-
ordinated optimal control of source-load-storage energy can not only relieve the regulation pressure of energy storage in
the DC microgrid, but also significantly improve the operating economy of the microgrid.
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Table A1 Power parameters of the simulation system

Juft S
. s Pn=1500 kW
WAV NN .
wN=750 rad/min
L A A C=500 F, Ven=15 kV
i On=5000 Ah, Van=6 kV
WK A7 1 nn=1500 rad/min, 7min=700 rad/min.
KA iAo
Table A2 Time of use tariff
I B /G- (kW -h) )
08:00—11:00
1.197
18:00—21:00
22:00—06:00 0.356
06:00—08:00
11:00—18:00 0.744

21:00—22:00




