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Research on the Impacts of Climate Change on the Power Generation of Hydropower Station
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( 1.State Grid Hubei Huanglongtan Hydropower Plant Shiyan 442000 Hubei Province China;
2.State Key Laboratory of Water Resources and Hydropower Engineering Science  Wuhan University Wuhan 430072 China)

Abstract: Climate change has greatly changed the water cycle and the distribution of water resources. River runoff as an important carrier of
human use of natural water resources and water energy will also be affected by climate change in the future through the water cycle.
Therefore considering the future climate change it is of great significance to study the generation capacity of hydropower stations which can
regulate river runoff and extract water energy. This paper takes Huanglongtan Hydropower Plant as an example setting the future climate
change scenario by the global climate model ( GCM) simulation results the meteorological elements after downscaling treatment are input into
SWAT hydrological model to predict the future ( 2020-2080) inflow flow series of Huanglongtan Reservoir. After the consistency analysis with
the historical ( 1961-2017) inflow flow series inflow scenarios are determined for water energy calculation. The guaranteed output and
average annual power generation of hydropower stations are calculated and then the impacts of climate change on the power generation of
reservoirs are also analyzed. The results show that the future inflow and the historical inflow under the climate change are inconsistent. The
guaranteed outputs of Huanglongtan Hydropower Plant under the the future RCP4.5 scenario and the future RCP8.5 scenario are 59 800
52 600 and 48 200 kW respectively while its annual average power generation are 743 million 779 million and 731 million kWh
respectively. The impacts of climate change on the discrete degree of reservoir inflow flow increases which reduces the guaranteed output of
hydropower stations and brings new requirements and challenges to the operation of hydropower stations.
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Fig.2 Flow chart of research methods
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Fig.3 Annual average inflow distribution of

Huanglongtan Hydropower Station
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1
Tab.1 Guaranteed output and multi—year average annual
power generation of Huanglongtan Hydropower

Station under various inflow conditions
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