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Distributed pumped storage capacity configuration and optimal scheduling
considering photovoltaic uncertainty

DUAN Liwei, YANG Chao
(School of Electrical Information, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract: In order to suppress the impact of large-scale grid-connected distributed photovoltaics in industrial
parks and alleviate the adjustment of source-load imbalance, this paper proposes a multi-energy complementary
operation mode of micro pumped storage power stations and photovoltaic systems, and optimizes the location
and capacity of distributed pumped storage under alternative addresses. Firstly, the K-means clustering algorithm
combined with Kullback-Leibler(KL) divergence is used to construct the uncertainty set in the photovoltaic feature
scene. Secondly, a bi-level programming capacity allocation model for pumping and storage is constructed. The
upper level considers the comprehensive investment cost of pumping and storage, and the lower level considers the
comprehensive operation cost and the minimum carbon emission. Combined with the time-of-use electricity price
characteristics of the distribution network, the adjustable load of typical scenarios in the industrial park is improved.
Then, the improved particle swarm optimization algorithm is used to solve the upper layer of the model, and the
lower layer uses the Cplex commercial optimization package to optimize the operation of pumping and storage.
Finally, the improved IEEE33 node test system is used for simulation. The results show that the proposed method

can make the system have better economic and environmental benefits.

Keywords: micro-pumped storage power station; uncertainty;bilevel programming;capacity configuration;variable
load
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Fig. 1 Source-storage-load combined operation system of

distribution network in industrial park
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