
International Energy Journal: Vol. 6, No. 1, Part 4, June 2005 4-15

Development of Optimal Bidding Strategies
for Generation Companies in Electricity

Markets Based on Fuzzy Set Theory

Fushuan Wen, Li Ma, Yixin Ni, and Felix F. Wu
Center for Electrical Energy Systems

Department of Electrical & Electronic Engineering
The University of Hong Kong

HONG KONG

ABSTRACT

The power industry restructuring is undergoing in many countries around the world and as
a result many electricity markets have been established. In the electricity market environment,
profits of generation companies depend, to a large extent, on bidding strategies employed. Hence,
how to develop optimal bidding strategies has become a major concern of generation companies. In
this paper, a fuzzy set theory based method for building optimal bidding strategies is presented for
generation companies participating in a recently established electricity market in which the widely-
used step-wise bidding protocol is utilized and the available historical data is not sufficient. Taken
into account of the insufficient history data especially bidding data, bidding behaviors of rival
generation companies are modeled as fuzzy sets and a bidding strategy optimization model is then
developed. The well-known genetic algorithm is next employed to solve the bidding strategy
optimization problem. Finally, a simple numerical example with five generation suppliers
participating in an electricity market is served for illustrating the essential features of the presented
method.

1. INTRODUCTION

The power industry restructuring is undergoing in many countries around the world, and as
a result, competition has been introduced in the generation sector through bid-based operation. In the
new and competitive environment, profit-maximization is a primary objective of generation companies
or power suppliers. Theoretically, in a perfectly competitive electricity market, all power suppliers are
price takers, and the optimal bidding strategy for them is simply to bid their marginal costs. However,
it is well known that the emergent electricity market structure is more akin to oligopoly than perfect
market competition, due to special features of the electricity supply industry such as: a limited number
of producers, large investment size (barrier to entry), transmission constraints and transmission losses.
In an oligopoly market, the profit of a supplier depends, to a great extent, on his own strategies and his
rivals’ strategies as well. Without exception, in an electricity market bidding strategies employed by
generation companies may have significant impacts on their own profits, and on the operating behaviors
of the market as well. Hence, how to develop optimal bidding strategies for generation companies or
how to analyze strategic behaviors of them and hence to figure out the potential market power abuse
is now a very active research area.

How to develop optimal bidding strategies for competitive generation companies or how to
examine potential strategic behaviors of generation companies so as to assess market power is now a
very active research area and considerable amount of literature [1-7] has been published on this
subject in recent years, and in ref. [1] a comprehensive survey was made. Broadly speaking, there are
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