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A Comparative Welfare Analysis on the Trading System in an Electricity Market
by Using Game Theory

=3 R
(Kwang-Ho Lee)

Abstract-~Competition among electric generation companies is a major goal of restructuring in the electricity industry.
The trading system in an electricity market has been one of the most important issues in deregulated electricity market.
This paper deals with comparisons of the major two types of the trading system: compulsory pool market and bilateral
contract market. The two trading systems are compared quantitatively from the viewpoint of consumer’'s surplus and
social welfare. This paper, also, proposes a unified model of Cournot and Bertrand for analyzing the mixed trading
system of pool market and bilateral contract market. Nash equilibrium of the unified model is derived by criteria for
participating in bilateral contract market. Numerical results from a sample case show that a mixed trading system of
pool market and price-competitive bilateral market is beneficial to consumer from the view points of consumer’s surplus.
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Table 1 Resuilts of equilibrium with bilateral contract between firm1 and consumer

ai Qz Qb Dipool Pb 51 Tz n Se w
RS 53.12 472 ~ 49.84 - 17636 | 1615.2 | 33788 | 2516.0 | 5894.8
A o Cl1 0 31.34 9.1 3478 | 5231 | 29658 | 7122 | 36781 | 2516.0 | 6194.1
N %a% C2 0 31.34 99.1 34.78 40.18 | 17636 | 7122 | 24758 | 37183 | 6194.1
C3 0 31.34 90.1 3478 | 45.18 | 22500 | 7122 | 2971.3 | 3222.8 | 6194.1
x 2 7ig2el Foixie| dubAetol UAS of oot FH
Table 2 Results of equilibrium with bilateral contract between firm2 and consumer
a qQz Qb Dlpool) o m T n Sc W
ZAH E 53.12 472 - 49.84 - 1763.6 | 1615.2 | 33788 | 2516.0 | 5894.8
A o Cl 40.53 0 78.7 404 5357 | 1026.8 | 24289 | 34555 | 2516.0 | 59715
rAEE C2 | 4053 0 78.7 40.4 4323 | 10268 | 16152 | 26419 | 33295 | 59715
C3 | 4053 0 78.7 40.4 4727 | 10268 | 1933.1 | 2959.9 | 30116 | 5971.5
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