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Trans-basin Complementary Planning of Hydro-wind-photovoltaic Systems in Southwest China
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Abstract: With the booming scale of new energy integration
and the increasing demand for flexibility regulation resources,
hydropower flexibility is expected to play an important role
in power systems. Complementary planning of hydro-wind-
photovoltaic systems at the plant-level or basin-level is not
conducive to maximizing the flexibility value, which means
system flexibility requirements may not be met. Therefore, it
is necessary to expand the scope of hydro-wind-photovoltaic
complementation and carry out trans-basin planning from the
perspective of the power system. By constructing a trans-basin
hydro-wind-photovoltaic coordinated planning model, this paper
quantitatively analyzes the integration potential of new energy
supported by hydropower in southwest China. Results show
that, compared with basin-level coordinated planning, trans-
basin planning can significantly increase the installed capacity
and generation of new energy in southwest China. Furthermore,
hydropower flexibility in the southwest can also be shared to
support the development of new energy in northwest China,

realizing flexible regulation resources sharing across regions.

Keywords: multi-energy complementation; hydro-wind-
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Table 1 Adjustment ability of hydropower plants by 2021 in
southwest China
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Table 2 Overview of wind power and photovoltaic resources in the neighboring areas of hydropower basins in southwest China
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Fig. 1 Monthly outputs of typical hydropower basins in southwest China
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Fig. 2 Monthly and hourly outputs of wind power near typical
hydropower basins in southwest China
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hydropower basins in southwest China
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Table 3  Planning results of hydro-wind-solar systems in southwest China in 2030
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Table 4 Planning results of hydro-wind-solar systems in southwest China in 2050
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Table 5 Comparisons of basin-level and region-level hydro-wind-
solar complementary planning
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Fig. 6 Annual outputs of hydro-wind-photovoltaic in the

middle-lower reaches of Lancang River
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middle-lower reaches of Lancang River
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Table 6 Comparisons of basin-level and region-level hydro-wind-
solar complementary planning
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