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Fast Algorithms for Execution Amount Problem

on Electric Power Transactions
Masashi Kiyomi* Takeaki Uno® Tomomi Matsui®

Abstract

In Japan, the law about electric power industry was amended so that many private companies
are now able to transact electric power with each other. In this paper, we consider a problem of
maximizing the social benefit on the transactions. We can formulate the problem as a minimum
cost flow problem on a network with few vertices corresponding to bidding area and many vertices
corresponding to private companies which attend to the transactions. We propose two fast algorithms
for the problem, one is based on minimum cycle canceling method and the other uses linear time
median finding algorithm. For k bidding area and n private companies, the first algorithm finds an
optimal solution in O(k(n + k?)(log C + log k) (k> 4 logn)) time, where C is the largest value of the
amounts which companies want to transact. The second algorithm takes O(3"k!n) time to solve the
problem, which is leaner time in n. In practical sence, k is small and n is very large, hence these
algorithms are fast.
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