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Fig.1 Structure of enterprise optical storage system
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Fig.2 Four seasons photovoltaic solar output comparison
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Fig.3 Operational strategy of enterprise optical storage
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Fig.4 Photovoltaic-load distribution under
peak-valley time-of-use price
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of enterprise optical storage system
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Table 1 Time-of-use tariffs with different loads
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Capacity configuration and optimal operation of enterprise

optical storage system under time-shared price
HAO Sipeng'”*, ZHANG Qian'?, ZHOU Yu’, TANG Lei'”’
(1. School of Electric Power Engineering, Nanjing Institute of Technology , Nanjing 211167 ,China;2. Key Construction
Laboratory of Jiangsu Active Distribution Network ( Nanjing Institute of Technology ) , Nanjing 211167, China;

3. State Grid Taizhou Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Taizhou 225309, China)
Abstract:In view of the common high energy cost problem of the enterprise optical storage system,considering the influence of
the correlation of photovoltaic output,load demand and peak valley time-sharing price on the optical storage capacity allocation
in different periods,based on the peak valley time-sharing price and storage state information,the system operation strategy and
capacity allocation principle are determined based on the actual size of photovoltaic output and load. Based on the cost and
benefit of each component, capacity allocation model with the lowest energy cost as the objective is established. The genetic
algorithm is used to solve the optimization problem,and the optimal allocation capacity and operation strategy of optical storage
are obtained. The validity of the model is validated by an example. In addition, the sensitivity analysis of the system shows that
the future optical storage system planning can also select the appropriate capacity optical storage combination according to the
change of time-sharing price and energy storage investment cost, which has practical engineering value.

Keywords : enterprise photovoltaic energy storage system ;capacity allocation ; energy cost ; time-of-use price ; optimal scheduling;

sensitivity analysis
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Optimal configuration of abandoned mine pumped storage power station

based on high proportion of renewable energy
TENG Song', LIU Yi*, ZHONG Rui*’, ZHANG Jing*, LIANG Rui*”
(1. State Grid Xuzhou Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Xuzhou 221005, China;
2. Jiangsu Laboratory of Coal Mine Electrical and Automation Engineering,Xuzhou 221116, China;
3. School of Electrical and Power Engineering, China University of Mining and Technology , Xuzhou 221116, China;

4. State Grid Jiangsu Electric Power Co.,Ltd. Maintenance Branch Company, Xuzhou 221006, China)
Abstract: The development of green and clean energy represented by wind and photovoltaic energy has become the trend of the
times. At the same time, as the country deepens the process of coal de-capacity, a large number of coal mines have been
abandoned , and research on waste mine management has received much attention. To this end, this paper firstly design the basic
structure of the abandoned mine pumped storage station,and mathematically model the operating power and different operating
conditions of the abandoned mine pumped storage station. On this basis, aiming at reducing the investment cost of abandoned
mine pumped storage station,the operation and maintenance cost of mine distribution network system,and the penalty cost of
abandoned wind and photovoltaic shortage and load shortage , the optimal configuration model of abandoned mine pumped storage
station is constructed. The optimized configuration model is solved by a hybrid particle swarm and a simulated annealing
algorithm.Based on the improved IEEE 14-node distribution network system, the test cases are established.The effects of the
installed capacity of the waste mine and the access node on the objective function in different scenarios are compared. The
effectiveness of the optimized configuration model and algorithm is analyzed and verified. Relevant parameters such as installed
capacity and site selection of abandoned mine pumped storage station is determined.

Keywords : abandoned mine pumped storage station ; mine distribution network system;optimized configuration;wind and pho-

tovoltaic energy ;electrical energy substitution
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