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Abstract: As the most mature form of energy storage, pumped storage will be an important supportive technique for
integrated intelligent energy systems to achieve carbon peaking and carbon neutrality. But the development of the technique
is hampered by the lack of a proper pricing strategy. In response to this problem, the two-part tariff strategy for pumped
storage power plants which operate in corporation with an integrated intelligent energy system is proposed. According to the
operation pricing strategy, the tariff is determined by the capacity of a pumped storage power plant. In view of the economic
advantages of "pumped storage + renewable energy", an optimal dispatch model for the combination of pumped storage and
wind power is established. Taking the reduction of total cost and pumped storage cost of the combined system as the
objective functions, a rational pumping strategy for the installed pumped storage power plant is carried out. And the tariffs
in water pumping stage and in power generation stage of the power plant are figured out according to the relationship of
demand and price and variable cost compensation principle, respectively. The effect of integrating a pumped storage power
plant in an integrated intelligent system on the low-carbon operation and electric price of the combined system is verified by
a case, which proves the effectiveness of the two-part tariff strategy of pumped storage power plants.

Keywords: carbon neutrality; pumped storage power plant; integrated intelligent energy; renewable energy; two-part

tariffs; wind power consumption; low -carbon operation
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Fig. 1 Solving process of capacity price
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Fig.2 Solving process of energy price
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pumped storage power plant
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Fig. 4 Outputs of different units in the system
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Fig. 5 Application scenarios of the two-part tariffs
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