EC}

X
53A-8-10

HE X

o
':El__

i |

tH
=

ol 2 k= A M7 o

Analysis on a Power Transaction with Fuel-Constrained Generations
in an Electricity Market

(Kwang-Ho Lee)

Abstract — When the energy resource available to a particular plant (be it coal, oil, gas, water, or nuclear fuel) is a
limiting factor in the operation of the plant, the entire economic dispaich calculation must be done differently. Each
economic dispatch calculation must account for what happened before and what will happen in the future. This paper
presents a formulation and a solution method for the optimization problem with a fuel constraint in a competitive
electricity market. Take-or-Pay (TOP) contract for an energy resource is the typical constraint as a limiting factor. Two
approaches are proposed in this paper for modeling the dispatch calculation in a market mechanism. The approaches
differ in the subject who considers and inserts the fuel-constraint into its optimization problem. Market operator and
each power producer having a TOP contract are assumed as such subjects. The two approaches are compared from the

viewpoint of profits. surplus, and social welfare on the basis of Nash Equilibrium.
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Table 1 Generation Cost and Fuel Consumption Functions
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Table 2 Load Pattern by Periodic Demand Functions
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Table 3 Resuits of Market Operator's Treatment (Case 1)
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Table 5 Comparisons of Social Welfare and Firm's Profit
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