

Overview
 Supply-function equilibrium (SFE) models are used to study electricity spot market auctions where demand is uncertain. However, they can be very difficult to compute. SFE with transmission constraints or discriminatory pricing are particularly difficult to compute as the equilibria are not ex post optimal and depend on the distribution of demand shocks.
 We consider pricing systems that range from uniform pricing to discriminatory (pay-as-bid) pricing and competitiveness assumptions that range from price taking to fully strategic exercise of market power. We develop SFE models for asymmetric firms in two markets linked by a transmission line, as well as the numerical methods necessary to solve them.
The model is applied to some of the transmission charging methodologies that have been proposed by the New Zealand Electricity Authority. An innovative proposal is to use the generation offers submitted to the market to calculate the increase in infra-marginal rents to generators arising from expansion of the transmission network and charging for transmission on the basis of these.
Methods
 Numerical computation of equilbria by ODE.

 Simulation on market data.
Results
Pricing transmission on the basis of rentals measured in real-time dispatch alters the incentives for generators offering to this market. They find themselves facing a payoff function that is a convex combination of those of uniform- and discriminatory-price SFE. We  find that this shift in incentives gives, under certain conditions, lower average prices in equilibrium. We also find that as the variance in supply shocks decrease, generators are better able to mark up their infra-marginal offers to avoid transmission charges.
Conclusions
With improved numerical techniques, SFE becomes a tractable model for bidding behaviour in electricity spot markets. It is a useful tool to predict the strategic response of spot-market participants to changes in market rules.
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