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The Effect of Regional Differential Electricity Rate System
using LMP (Locational Marginal Price)

Jaedo Song*

ABSTRACT : The introduction of a regional differential electricity rate system is being
discussed, and the LMP (Locational Marginal Price) method is mentioned as a promising
alternative. Under this background, this study analyzed a mathematical model and suggests
that the LMP method produces results that maximize social welfare. The analysis was
conducted separately for long-term decision-making where transmission capacity can be
expanded, and for short-term decision-making in which transmission capacity is given. The
analysis for short-term decision-making was conducted for peak load situations where capacity
is insufficient and for non-load situations with spare capacity. The results of the analysis
suggested that the price to maximize social welfare is equal to the marginal power generation
cost by region, and the difference in marginal cost by region reflects the value lost due to
transmission loss and compensation for transmission network investment. In addition, if the
transmission capacity is less than the optimal capacity, the compensation for transmission
network investment exceeds the incremental cost, providing an incentive to invest in the
transmission network. If the transmission capacity exceeds the optimal capacity, the compensa-
tion for transmission network investment becomes lower than incremental cost or zero and the
investment is not recovered, suppressing the investment in transmission networks. The results
are the same as the LMP method suggests, and this means that this method maximizes social
welfare and provides an optimal transmission network investment signal. The above analysis
results contribute to understanding the characteristics of LMP. In addition, this study discussed

what changes are needed in the electricity market when introducing the LMP concept.
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