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An Investigation on the Mechanism of Tacit Collusions Among Generation Companies in Electricity Markets

MA Xin-shun', WEN Fu-shuan®, LIU Jian-xin’
(1. North China Electric Power University, Baoding 071003, China)
(2. The University of Hong Kong, Hong Kong, China)

Abstract: The infinitely repeated auctions in electricity markets facilitate the forming of tacit collusions among generation
companies which certainly have negative effects on the normal and efficient operation of electricity markets. In the framework of
infinitely repeated non-cooperative game theory under complete information, an effort is made for examining the mechanism of
tacit collusions among generation companies. A single-period static gaming model is first developed for two symmetrical
generation companies in an electricity market with the market clearing price (MCP) employed for settlement, and the existence
of a Nash equilibrium state is proved. On this basis, the mechanism of the tacit collusion among two generation companies in
infinitely repeated auctions is next investigated with cyclical demand fluctuations taken into consideration, and a sufficient as
well as necessary condition is obtained concerning the sustainability of a tacit collusion equilibrium state. The relationships
between the sustainability of the tacit collusion and generation installed capacities of generation companies as well as the cyclical
load fluctuations are analyzed through both theoretical and numerical studies, and the impacts of linear and quadratic production
cost functions on the tacit collusion equilibrium state are examined.
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