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Synergistic benefit allocation method for wind-solar-hydro complementary generation
with sampling-based Shapley value estimation method
ZHANG Liqin, XIE Jun,ZHANG Qiuyan,FU Denghui
(College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)

Abstract: Under the market environment of multiple stakeholders, it is critical to build a fair, reasonable
and efficient complementary generation synergistic benefit allocation method for guaranteeing implementation
of wind-solar-hydro complementary generation optimal dispatching. Aiming at the characteristic of wind-solar-
hydro complementary generation,an optimal dispatching model of wind-solar-hydro complementary generation
is built by considering randomness, volatility and complementary benefit, on this basis, a synergistic benefit
quantification method for wind-solar-hydro complementary generation is proposed. On the basis of traditional
SV (Shapley Value) method,a synergistic benefit allocation method for wind-solar-hydro complementary gene-
ration is proposed based on SSVE(Sampling-based Shapley Value Estimation) method,and a sample distribu-
tion method based on RL(Reinforcement Learning) is proposed to improve the accuracy and computational
efficiency of SSVE method. Case results verify the effectiveness of SSVE method with RL sample distribu-
tion method, and SSVE method can reduce computational burden effectively and solve the combinatorial

explosion problem of traditional SV method.
Key words: wind-solar-hydro complementary generation; synergistic benefit allocation; SSVE method ; sample

distribution method
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Table A1 Output limitations of wind and PV stakeholders

R Pi /MW P, /mw
A 250 0
T 150 0
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Table A2 Generation coefficients, output limitations, reservoir limitations, and discharge

limitations of hydro stakeholders
Prv,il Prv.il _ 9,/ Q,/
Gl ES & 8y &, 8y 8; &, v fm® vi/m?
MW MW m® m?
Bk -0.004 2 -0.42 0.030 0.90 10.0 -50 0 500 8x10° 1.5x10° 5x10°  1.5x10°
Tk -0.004 0 -0.30 0.015 1.14 9.5 -70 0 500 6x10° 1.2x10° 6x10*  1.5x10°
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Fig.Al Error rates of optimum allocation result of SSVE method



® REFRHEE
A HEFBETE
_‘)4_ = KEFEE

[ A2 37 MRIZ ER Rk B R B R R EE

Fig.A2 Schematic diagram of 37 stakeholder wind-PV-hydro coordinated generation system
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