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Mechanism analysis of forward contracts facilitating generator’s tacit collusion
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Abstract: As one of the effective tools to mitigate market power in power markets, forward contracts have been widely used in
many countries. But when generators bid repeatedly day by day, they can form tacit collusion to avoid price competition. First, an
EPEC (Equilibrium Problem with Equilibrium Constrains) model is developed to analyze the power markets which settled both in
real time market and forward market. Then a stochastic trigger strategy is constructed based on infinite repeated game theory. The
numerical example shows that on the one hand forward contracts can mitigate market power dramatically, but on the other hand it
facilitates generators to form tacit collusion. It is a useful tool for policy makers to design proper policy to cure the curse of market
power in the future.
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Tab.1 Market structure data and unit cost coefficients

an

ke A BB a b
i) 4 H /MW /8 (MWh) ' /$ ¢ (MWh)
1 Gl 0 80 0. 04 2
2 G2 0 (80) 0. 035 1.75
3 G3 0 (50) 0.125 1
4 G4 0 (55) 0.016 6 3.25
5 G5 0 (300 0. 05 3
6 G6 0 (40) 0.05 3
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Tab.2 Unit output and market price with and

without forward contracts

bR agEanrn TEpasn
BUE S H /MW BLAH J1/MW

1 32,133 27. 090

2 33.216 27.279

3 28. 551 26. 477

4 30. 680 26. 784

5 28. 747 26: 470

6 28. 757 26.470
/¢ - (Mh) ' 14,233 57.26
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Fig.2 Minimum discount factor versus tacit factor

of each generator
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