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Abstract: Generation rights trading (GRT) of dam-type hydropower plants (known as large plants) and runoff
hydropower plants (known as small plants) is one of the effective ways to improve the hydropower grid access rate and
solve the problem of water spillage and excess local power generation. However, how to choose trading partners and
allocate annual electricity in a bilateral negotiation is always a problem. Therefore, a bi-level model for trading partners
selection and risk evaluation considering the GRT between large plant and small plants is proposed. First, from the income,
cost and other factors in the GRT, the indices of large plant’s trading partners can be determined. Then considering the
impact of all indicators the best trading partner will be selected. Then, from the impact of a large plant’s bidding price on
the trading share, we refer to the market demand function in econometrics. Then the bidding model of a large plant can be
established. Finally, the proportion of the optimal contract, spot and GRT quantity can be determined by CVaR and the
Sharpe ratio. The method is applied to the cascaded hydropower plants located in southwest China. The results indicate
that the proposed model can reduce the spill of small plants, and keep the profit of a large plant at a high level while
reducing risk. It becomes of significance for a large plant to participate in GRT and power allocation.
This work is supported by the National Natural Science Foundation of China (No. 51909133 and No. 51609124).
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Table 1 Monthly cumulative electricity meter of pre year forecast and post year simulation of small hydropower group e

A 1 2 3 4 5 6 7 8 9 10 11 12 it
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Fig. 6 Pre year forecast and post year simulation scheduling process of large plant X
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Table 2 Transaction results of big plant X under different confidence levels

Sr 5 B=90% B=95% £=99%
IR AL K EI K HAL IR AL K EINK HAL FINK L RFINK AL
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Fig. 7 Trading results of X under different market situations
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