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Abstract:

Regarding the problem of power transmission management, the flow-based power transmission management by the
TEPCO-method is progressing in a direction to be applied nationwide in Japan. In addition, the government is considering
to introduce LMP (Locational Marginal Price) in the future. In the United States, the wholesale electricity market is
operated according to LMP. However, LMP not only shows the wholesale price of electricity by location, but also
functions as an indicator to show the situation of regional excess and deficiency of electricity and the congestion of
transmission lines. In the research of “Evaluation of East Japan’s Renewable Energy Introduction Based on Flow—based
Transmission Line Operation”, which was carried out as a project of IGES (Institute for Global Environmental Strategies),
we analyzed the situation of curtailment when renewable energy is introduced to the level of 2030 target of related
organizations while keeping the current transmission lines. In this paper, we further analyzed the distribution of LMP
values using the output calculated by the same research. As the result, even using the current transmission lines, only
slight curtailment would occur when introducing renewable energy to the target level of 2030 if the flow—based
transmission management could be introduced. For this reason, LMP values do not show significant differences as caused
by the daily congestion of certain transmission lines, and are generally higher in urban areas with high demand, and tend
to be lower in areas where large amounts of renewable energy flow in.

Keywords: Flow-based power transmission management, LMP, renewable energy, east Japan, 2030 target
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