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Abstract

Co-generation is expected to be installed increasingly as a type of decentralized power station
in the future. As its market share grows, decentralized and centralized power stations will in-
fluence each other depending upon the amount and price of electricity purchased by the former
from the latter. This study focuses on the interaction between two different types of power stations

and aims at analyzing equilibrium solution depending on the energy efficiency of co-generation.

To express the interaction, we assume the decentralized power station is operated from the view-

point of minimizing the cost, that is, the sum of fixed cost, fuel cost and the cost of electricity pur-
chased from the centralized power station. On the other hand, the centralized power station is
considered to supply electricity to both the customers with the decentralized power station and
ordinary customers.

In this study, the interaction process is modeled in two ways. One is to model the process under
flat rate pricing of electricity and the other under time-of-use-pricing with two periods. Numerical
analyses clarify that there exists a critical value of energy efficiency. If the efficiency of co-genera-
tion is larger than this the decentralized power station can be introduced into the market. Sensi-
tivity analyses are also shown on the cost of the decentralized power plant and the rate ratio of

peak price to off-peak price of electricity. High rate ratio is expected to suppress the capacity of

the decentralized power station because its operation mode changes depending on the off-peak price.
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