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Fig. 1 Probability density function curve of profit
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Fig.2 Curve of monthly contract electricity price
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Fig. 3 Schematic diagram of medium-long term contract
electricity in a province of southwest regoin
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Tab.1 Contract electricity results of each hydropower station
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Fig. 4 Diagram of relationship between profit and proportion of annual contract electricity
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Fig. 5 Optimization results of profit and proportion of annual contract electricity
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Risk-based Optimal Combination Model of Medium and Long-term

Contract Electricity for Cascade Hydropower Stations
HAO Zhen-kai*, CHENG Xiong"*, ZHONG Hao", LI Wen-wu’

(a. College of Electrical Engineering and New Energy; b. Hubei Provincial Key Laboratory for Operation and
Control of Cascaded Hydropower Stations and Renewable Energy; c. College of Hydraulic &.
Environmental Engineering, China Three Gorges University, Yichang 443000, China)

Abstract: In view of the uncertain factors of natural inflow and electricity price during participating in bilateral trans-
actions at different time scales for cascade hydropower plants, there are problems of market share determination, water
resources utilization and profit risk since electricity allocated irrationally. Therefore, this paper presented a risk-based op-
timal combination model of medium- and long-term contract electricity for cascade hydropower stations. To realize the
goal of the minimum profit risk under a given confidence, the monthly inflow process was randomly generated by annual
inflow data. Three electricity price functions were fitted by different proportions of hydropower stations in the market.
The combination of power output and contract electricity of cascade hydropower plants were solved by the loop-Iteration
method of hybrid progressive optimization with successive approximation method. The model was demonstrated using the
hydropower plants in the southwest region. The results show that proposed model can determine the declaration strategy
between monthly and annual bilateral contract electricity, and reduce the profit risk. It can provide reliable basis for bilat-
eral transactions at different time scales of cascade hydropower plants.

Key words: clectricity market; reservoir dispatch; declaration strategy; electricity price simulation; profit risk





