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Medium and long-term load forecasting model based on DenseNet-Autoformer network
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Fig. 3 Multi-level planning framework of rural microgrid
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Table 5 Economic and reliability indicators of rural microgrid under different configuration schemes
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Table 6 Economic and reliability indicators of 10 kV feeder

lines under different configuration schemes
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Fig. 10 Voltage per unit value of each node in 10 kV

distribution network
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COORDINATED PLANNING METHOD OF PV AND ENERGY STORAGE
SYSTEM FOR RURAL MICROGRID CONSIDERING LAYERED
CONSUMPTION AND POWER SUPPLY RELIABILITY UNDER

OFF-GRID SCENARIOS

Liu Yixin', Li Yanrong', Guo Li', Ma Liang’, Jiang Shigong’, Li Peng’
(1. State Key Laboratory of Smart Power Distribution Equipment and System , Tianjin University, Tianjin 300072, China;
2. State Grid Economic and Technical Research Institute Co., Ltd., Beijing 102209, China;
3. Economic and Technical Research Institute of State Grid Henan Electric Power Company , Zhengzhou 450052, China)

Abstract: To enhance the consumption capacity of distributed photovoltaic (PV) and improve the power supply reliability of rural

areas, this paper proposes a hierarchical coordinated planning method of PV and energy storage system for rural microgrids. Firstly, the

medium and long-term load forecasting model based on the DenseNet-Autoformer network is proposed, which uses the autocorrelation

mechanism to extract the deep time-series features, and comprehensively considers factors such as meteorology and economy on long-

term monthly electricity consumption; Secondly, the Wasserstein generative adversarial network-gradient penalty method is used to

expand the PV power samples. On this basis, the typical source and load scenarios are obtained via Gaussian mixture clustering;

Finally, taking into account the electricity self-sufficiency and the off-grid reliability, the PV and storage configuration plan of the

distribution transformer area is optimized, and the power supply reliability under extreme scenarios is quantified based on chance
constraints. Meanwhile, considering the overall energy self-sustained ability of the 10 kV feeder, the feeder-level PV and storage
configuration plan is optimized. The simulation results show that the proposed method can enhance the energy self-sustained ability and
PV consumption capacity of rural microgrids and improve the power supply reliability in extreme scenarios.

Keywords: microgrids; artificial intelligence ; planning; electric load forecasting; power supply reliability ; layered consumption



