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An Analysis of Congestion Cost for Electric Power Transmission in
Consideration of Uncertainty of Future Electric Power System
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Abstract - It is expected that there will be delay of scheduled transmission network reinforcement and huge investment
of renewable energy resources in Korea. As transmission capacity expansion delayed, supplying power to Seoul
metropolitan area will not be increased as scheduled. In addition, uncertain renewable energy out of Seoul metropolitan
area can cause transmission congestion in the future power system. These two combining effects will make the
difference in locational marginal prices(LMP) and congestion costs increase. In that sense, this paper will analyze how
much the congestion costs for Korea power system are incurred in the future power system. Most of previous
approaches to analyze the congestion costs for electric power system are based on the optimal power flow model which
cannot deal with hourly variation of power system. However, this study attempted to perform the analysis using market
simulation model(M-Core) which has the capability of analyzing the hourly power generation cost and power
transmission capacity, and market prices by region. As a result, we can estimate the congestion costs of future power
system considering the uncertainty of renewable energy and transmission capacity.
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Fig. 7 Portion of net demand of Seoul metropolitan area
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Table 1 Transmission congestion costs of basic scenario

LMPE 2} (S <) AN S A ()
2014 1,995 198
2015 204 119
2016 5,721 199
2017 6,693 187
2018 10,248 881
2019 8,542 724
2020 18,512 1,697
2021 24,636 3,424
2022 22,383 2,158
2023 14,487 1,116
2024 17,180 1,437
2025 22,818 1,098
2026 21,407 1,974
2027 26,554 2,927
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Table 2 Congestion costs for electric power transmission of
renewable energy change scenario

LMP "2 (9] €) LARg WA ()

2014 3,584 329
2015 481 24

2016 9,017 798
2017 10,760 988
2018 16,543 1,570
2019 14,139 1,267
2020 26,913 2,985
2021 31,916 3,927
2022 31,388 3,639
2023 24,875 2,342
2024 26,607 2,751
2025 34,589 4,056
2026 33,091 4,492
2027 39,173 6,082
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Table 3 Transmission congestion costs of transmission

capacity reduction scenario

LMP 2} (e} <) N2 (o] )

2014 3,775 357
2015 695 43
2016 14,372 1,699
2017 24,730 2,863
2018 30,113 4,219
2019 35,515 4,793
2020 52,472 9,092
2021 57,837 11,515
2022 61,669 12,022
2023 58,277 10,491
2024 61,035 11,706
2025 66,070 14,286
2026 64,124 13,945
2027 89,853 15,290
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Fig. 13 Daily congestion costs for transmission capacity
reduction scenario
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