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Congestion concentration index based transmission expansion planning under market environment
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(1. College of Automation, Nanjing University of Posts & Telecommunications, Nanjing 210003,China;
2. Department of Electrical Engineering, Southeast University, Nanjing 210096,China)

Abstract: In a competitive power market, it is important to expand transmission system in order to provide a fair environment to all
market participants. In this paper, a new congestion concentration index taken the form of Lerner Index is defined to quantify the
overall network inadequacy. With this congestion concentration indicator, a new transmission expansion planning model in the
LMP-based market is constructed. The objective function of the model takes the congestion revenue into account to reimburse the
network expansion investments as a reward. The main contribution of this research includes defining new transmission adequacy
indicator for restraining the vertical market power during transmission transactions and introducing the congestion revenue for
decreasing the investment risk in expansion planning. The bi-level optimal research strategy is then developed for the complete
planning process. The test results on the IEEE 24-bus example system show that the optimized expansion planning could successfully
improve the network adequacy. It illustrates that the proposed approach is more realistic for the transmission expansion planning
under market environment and hence the supervision on the network adequacy is very necessary and effective.
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Tab.2 Comparison of different planning schemes
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