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Analysis of Cournot-Nash Equilibrium for Electricity Markets Considering Options Contracts
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ABSTRACT: Option is an important financial instrument for

generators developing strategic bidding and evading market risk.

At present, investigation on options mainly focuses on its risk
aversion behavior, yet there are a few literatures to investigate
its effect on generators’ strategic bidding. A two-stage Cournot
equilibrium model considering power options contracts is
developed and analytical formulas for market equilibrium are
presented in this paper. The results show that the existence of
options accelerates market competition and mitigates market
power abuse of generators, and that in order to retain higher
spot price and stable payoff, generators are interested in holding
high volatility of spot price.
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Tab.1 Comparison among equilibria of markets with Cournot, forward contracts and options

T RHLRL RHR2 IR AN IR IR fli\
RARI(MW-h) SLEIMW-R) 258 RAEEI(MW-h) S2E/(MW-h) a5$  HIGMW-h)  Hi/($IMW-h) FEF)/$
Cournot 48.48 0 1633.54 43.48 0 1408.63 52.18 5241.10
eI A IR 53.89 18.81 1491.07 47.84 17.90 1260.02 47.10 5441.75
T > f 56.08 37.94 1417.39 49.52 35.84 1185.80 45.09 40.00 550252
AL 7= f 57.52 62.42 1366.07 50.53 58.44 1134.16 43.82 4382 553554
T < f 58.03 75.57 1347.43 50.86 70.50 1115.46 43.37 4500  5546.00
e R G EIEIR R R B I A L h s s R
2 R—AEERABELXBEHENINT AN EERLE
Tab.2 Comparing equilibrium results of one or all generators to sign options
Wikl e R 1 R 2 LT HAN (¥ 40 oy
Mr/($MWh) K HL/(MW-h) 752 5/(MW-h) Wzil$  RHEEI(MW-h) A ZE/(MW-h) Wais  BAEI$/MW-h) RIS

57.05 20.06 1671.23 40.49 0 122159 49.28 5 366.53

25.00 45.61 0 144559 5157 19.27 1441.13 49.68 5321.63

54.02 19.54 1486.73 47.95 18.60 1255.68 46.98 5 445,85

57.05 20.46 1671.23 40.49 0 122159 49.28 5 366.53

30.00 45.61 0 144559 5157 19.62 1441.13 49.68 5321.63

54.28 21.17 1478.28 48.16 20.14 1247.20 46.73 5 453.62

57.05 21.56 1671.23 40.49 0 122159 49.28 5 366.53

35.00 45.61 0 144559 5157 20.76 144113 49.68 5321.63

54.87 25.60 1458.55 48.62 24.32 1227.34 46.18 5470.77
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