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Design and Application of Wind—Solar Hybrid Power Supply System for Base Stations in Lop
Nur Water Pipeline under Extreme Environment
Gang Chen
SDIC Xinjiang Luobupo Potash Co., Ltd

[Abstract] In remote areas with extreme drought and frequent sandstorms, ensuring continuous power supply
for industrial infrastructure has always been a major challenge in the engineering field. This paper takes the base
station of the Misi water transmission pipeline of our unit as the research object,Addressing the current practical
issues of low power supply reliability of old independent photovoltaic (PV) systems during continuous rainy and
sandstorm weather, severe performance degradation of lead—acid energy storage batteries at low temperatures,
and the lack of remote intelligent monitoring, a comprehensive solution for a wind—solar hybrid power supply
system highly adaptable to extreme environments is proposed. Through analyzing the spatial and temporal
complementarity characteristics of wind and solar resources in the Lop Nur region, this paper proposes a
multi—energy complementary structure dominated by monocrystalline silicon PV power generation and
supplemented by horizontal—axis wind power generation. Additionally, low—temperature self—heating lithium
iron phosphate battery packs are used to replace traditional lead—acid batteries, fundamentally solving the
problem of energy storage degradation caused by extreme low temperatures.
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