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Configuration optimization and benefit analysis of user side gravity-battery hybrid
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Abstract: The existing user side energy storage is mainly battery energy storage, and the means are relatively
simple. Improper recovery will also cause harm to the environment; At the same time, the difference between peak
and valley during the peak period of power consumption is large, which not only increases the power consumption
cost of users, but also brings challenges to the stable operation of the power grid. To solve this problem, the charge
and discharge model of gravity energy storage is established, and proposed a hybrid energy storage model based on
the combination of battery and gravity energy storage. Firstly, the model was properly constrained by variables such
as power, capacity and life. The next step was to optimize the configuration of the model by using quantum particle
swarm optimization algorithm with the highest comprehensive income of users as the objective function. Then the
optimal power and capacity configuration of hybrid energy storage was obtained. Besides, under the environment
of matlab2021b software, the actual load data of user side smart meters in Nanjing, Jiangsu Province were used for
analysis. Finally, it can be concluded that the hybrid energy storage system and its optimization scheme proposed
can reduce the peak valley difference of user side power consumption and reduce the cost of user side power

consumption, which verifies its rationality and economy.
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Tab. 4 Total benefit of life cycle of hybrid storage system
(FfL: F7T)

i BIE 2 FEI3FE F4FE
E & 13.62 27.25 40.87 54.50
BB A 13.97 14.42 14.87 15.32
Sllcas -0.35 12.83 26.00 39.18
T H WSHE HeE  EIHE  HEIE
Bt 68.12 81.74 95.37 108.99
SRR A 15.77 16.22 16.67 17.12
A e 52.35 65.52 78.70 91.87
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