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An Analytical Effects of Maximum Quantity Constraint
on the Nash Solution in the Uniform Price Auction

& B & -k oET R 8 ORTT
(Jin-Ho Kim - Jong-Bae Park - Jong-Keun Park)

Abstract — This paper presents a game theory application for an analysis of uniform price auction in a simplified
competitive electricity market and analyzes the properties of Nash equilibrium for various conditions. We have assumed
that each generation firm submits his bid to a market in the form of a sealed bid and the market is operated as a
uniform price auction. Two firms are supposed to be the players of the market, and we consider the maximum
generation quantity constraint of one firm only. The system demand is assumed to have a linear relationship with
market clearing prices and the bidding curve of each firm, representing the price at which he has a willingness to sell
his generation quantity, is also assumed to have a linear function. In this paper, we analyze the effects of maximum
generation quantity constraints on the Nash equilibrium of the uniform price auction. A simple numerical example with
two generation firms is demonstrated to show the basic idea of the proposed methodology.

Key Words Bidding strategy, Nash equilibrium, Maximum capacity constraints, Uniform price auction.
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