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ZHOU Ming, YAN Yu,DING OQi,et al. Transaction and settle- (Ywig 4 5%)
Medium-term dispatching and trading decision method of cascaded
hydropower stations considering uncertainty of multiple variables
LU Jia,LlI Gang,CHENG Chuntian, LIU Benxi
(Institute of Hydropower System & Hydroinformatics,Dalian University of Technology,Dalian 116024, China)

Abstract:It is an urgent problem for cascaded hydropower stations to measure the risk caused by the uncer-
tainty of daily runoff and market clearing price when they participate in medium- and long-term market
trading at medium-term dispatching stage and make corresponding decision. Combining with the real market
structure and trading settlement rules dominated by hydropower in Southwest China,a medium-term opera-
tion and trading decision method for cascaded hydropower stations is established based on information gap
decision theory and prospect theory. Aiming at the main uncertain variables faced by hydropower stations
when they participate in medium- and long-term market trading at medium-term dispatching stage,the maxi-
mum fluctuation range of variables satisfying the expected return in the robust model is obtained by the
information gap decision theory, then the bidding decision model considering the psychological factors of
decision makers is built within the range by using the prospect theory, which considers the psychological
factors of decision makers. The actual data of cascaded hydropower stations in a power grid participating
in electricity market is taken as an example for simulation and analysis,and the results show that the pro-
posed method can provide the fluctuation range of runoff and market electricity price under different expected
income targets, and make reasonable declaration decision and operation scheme according to different risk
preference degrees of decision makers within the range.

Key words: electricity market; information gap decision theory; prospect theory;robust optimization; cascaded

hydropower station ;risks
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Table Al Calculation results of robust region along with risk tolerance factor o

ERBREBM

o B/ /it T —

B/Jijt a

1 343 840.60 343 840.60 0
0.95 326 648.57 326 690.60 0.027 721
0.90 309 456.54 309 479.00 0.057 250
0.85 292 264.51 292 292.30 0.086 329
0.80 275072.48 275 081.30 0.117 729
0.75 257 880.45 257 890.50 0.149 719
0.70 240 688.42 240 727.10 0.181 250
0.65 223 496.39 223 559.00 0.215 615
0.60 206 304.36 206 313.00 0.251 000
0.55 189 112.33 189 131.20 0.285 660
0.50 171 920.30 171 944.00 0.325 156
0.45 154 728.27 154 743.00 0.365 520
0.40 137 536.24 137 564.20 0.407 500
0.35 120 344.21 120 355.00 0.452 500
0.30 103 152.18 103 152.00 0.500 600
0.25 85 960.15 85 962.60 0.553 002
0.20 68 768.12 68 769.70 0.610 313
0.15 51 576.09 51 598.70 0.674 805
0.10 34 384.06 34 394.30 0.750 350
0.05 17 192.03 17 207.60 0.845 500
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Fig.A2 Operation range of cascade hydropower stations when meets expected revenue
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