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Fig. 2 Staged optimization process
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Fig. 3 82-bus actual system wiring diagram
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Fig. 7 Photovoltaic output timing diagram
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OPTIMIZATION AND EVALUATION METHOD OF GRID-CONNECTED
DISTRIBUTED POWER SUPPLY CONSIDERING SOURCE-STORAGE
CHARACTERISTICS

Zhang Yonghui', Zhang Yapu®, Pan Chao’, Lu Li’, Luo Yuanxiang’, Bao Feng'
(1. Songhuajiang Hydropower Co., Lid. Jilin Baishan Power Plant, Jilin 132012, China;
2. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology of Ministry of Education ,
Northeast Electric Power University , Jilin 132012, China)

Abstract: The randomness and fluctuation of output of wind turbines and photovoltaics make it be more difficult to
coordinate power supply. To solve this problem, a staged optimization and evaluation method is used to study the
distribution network configuration of distributed power including wind turbines and photovoltaics. In the first stage, the load
active power loss sensitivity is considered to determine the location and capacity of the wind and photovoltaic power. In the
second stage, the location of the energy storage battery is determined under the goal of minimizing network loss, and then a
multi- objective function is established by comprehensively considering investment cost, voltage stability, and wind and
photovoltaic curtailment rate. In addition, the simulated annealing-particle swarm optimization algorithm is used to optimize
the energy storage capacity. In the third stage, the uncertainty of output of wind turbines and photovoltaics is considered,
and the probabilistic power flow is used to evaluate the voltage and grid loss before and after the energy storage stabilization.
Finally, combined with an actual distribution system in Northeast China for simulation analysis, the correctness and
effectiveness of this method are verified.
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