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Fig.1 Topology structure of PV-biogas energy supplied in rural distribution network system
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Stability and economic operation optimization for rural distribution network with
flexible PV-biogas support
Wang Chen'?,Liang Rui',Gong Guangyang',Sun Zhefu®,Zhang Ziwei’,Li Guoxin',Guan Ya’
(1. School of Electrical Engineering,China University of Mining and Technology,Xuzhou 221116, China;
2. State Grid Lianyungang Power Supply Company of Jiangsu,Lianyungang 222004 ,China)

Abstract: To address voltage deviation and the temporal mismatch between resource output and load de-
mand resulting from high-penetration distributed photovoltaic (PV) integration in rural distribution network,
an operation optimization strategy including PV and biomass energy for rural distribution network is pro-
posed. Based on the advantage of renewable energy resource for distributed energy resources in rural areas,
a rural distribution network architecture incorporating PV-biomass energy supply is established. The flexible
characteristics of anaerobic fermentation for biogas production and the interactive capability of PV-biomass
energy across different periods are accurately characterized,a rural distribution network model with PV and
biomass energy is constructed. The model is solved by the combination of Epsilon constraint and technique
for order preference by similarity to ideal solution(TOPSIS) comprehensive evaluation method,and the opera-
tion optimization strategy of the rural distribution network with PV and biomass is proposed,which considers
the economy and stability of the system. Simulation tests performed on a distribution system of a large
farm in East China demonstrate that the proposed model and method can improve the voltage stability of
rural distribution networks,and reduce the system operation cost and carbon emission level through the PV-
biomass supply mode.

Key words: green energy system;anaerobic fermentation for biogas production;voltage deviation;rural distri-

bution network ; Epsilon constraint method ; photovoltaic power generation;biogas power generation
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Daily power generation forecasting method for small hydropower station
considering spatiotemporal distribution characteristic of evaporation
Ming Di,Wei Hua
(Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University,
Nanning 530004, China)

Abstract: The traditional daily power generation forecasting models of small hydropower station are distorted
due to the neglection of spatiotemporal distribution characteristic of watershed evaporation. Therefore,a daily
power generation forecasting method for small hydropower station is proposed considering the spatiotemporal
distribution characteristic of evaporation. The spatial distribution of precipitation and evaporation obtained
from meteorological station observation and meteorological satellite remote sensing is used,the missing data
is completed through bilinear interpolation, and a gridding net precipitation dataset covering relevant small
hydropower stations is constructed. The cross-correlation analysis and Akaike information criterion are used
to clarify the time-lag relationship between daily power generation and net precipitation, and the optimal
lag period of power generation in each station responding to net precipitation is quantitatively estimated.
The spatiotemporal distribution characteristic of net precipitation and historical power generation data is
used to construct a machine learning network based on an improved gradient boosting regression tree, and
a daily power generation forecasting model of small hydropower station with high accuracy is obtained. The
forecasting results show that the average forecasting accuracy of the proposed model achieves 95.1 %, which
is improved by about 3% than the models without considering the spatiotemporal distribution characteristic
of net precipitation, and is averagely improved by about 10% than the comparison modes such as iTrans-
former.

Key words: small hydropower station; power generation; forecasting; evaporation; net precipitation; machine

learning



