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The equilibrium analysis for multi-periods hydro-thermal electricity market

YANG lJian-lin, GENG Jing, YAN Zheng, ZHOU Deng-bo
(Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: An equilibrium model of multi-periods hydro-thermal electricity market is proposed in this paper, in which
GenCos’ (Generation Companies’) strategic bidding behaviors are properly modeled using conjectured supply function and the
transmission limit constraints, the ramp rate constraints of thermal unit and the water consumption constraint of hydro unit are
simultaneously considered. Case study shows that the network constraints can affect the market clearing outcomes greatly and the
ramp rate constraints could lead to the negative revenue in some periods for the thermal GenCos. In the oligopolistic competitive
enviroment, the thermal GenCo can increase its revenue in the manner of withholding behaviors in each period, while the hydro
GenCo can obtain more profit in the manner of increasing the outputs in off-peak periods and decreasing the outputs in peak periods.
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Fig.1 Configuration figure of 6-node network
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Tab.1 Parameters of generation companies

i v h Boni Yoni & &
11 2 0 0 850 0
2 2 1 1.5 0.002 1000 0
4 3 1 2 0.005 1000 0
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Tab.2 Market outcome in different cases

Sl 1 gl 2 5 3 el 4
£,/ (SIMWh) 10.4 8.3 16.9 16.1
D,/ (SIMWh) 10.4 6.7 16.9 14.9
p;/ ($/MWh) 10.4 7.5 16.9 15.5
P2,/ ($/MWh) 10.4 11.1 16.9 18.4
ps! (SMWh) 10.4 11.9 16.9 19.1
Pe! ($MWh) 10.4 10.5 16.9 18.0
TG1/MW 10 000 10 000 10 000 10 000
TG2/MW 24 000 23 677 23012 21218
TG3/MW 20 150 21297 16 642 18343
RG1/$ 104 614 82 770 173 945 165 802
RG2/$ 165 503 83 662 305764 246260
RG3/$ 84 622 97276 187542 230122
T r/$ 354739 263708 667251 642184
BAar i a6/8 2106000 2159780 1770360 1757630
ISO i #ii/$ 0 31164 0 26 206
A BWER/S 2460739 2454652 2437611 2426020
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Fig.2 The GenCos’ outputs under different market

environments
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