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1R REOERARMFFE—E (B USD/MWh)

Finland
Technology Nuclear Coal Gas Onshore wind Offshore wind Solar
Penetration level 10% 30% 10% 30% 10% 30% 10% 30% 10% 30% 10% 30%
Back-up costs (adequacy) 0.00 0.00 0.06 0.06 0.00 000 805 9.70 9.68 10.67 21.40 22.04
Balancing costs 047 030 0.00 0.00 0.00 000 270 530 270 530 270 530
Grid connection 190 190 104 1.04 0.56 056 684 684 18.86 18.86 22.02 22.02
Grid reinforcement and extension 0.00 0.00 000 0.00 0.00 0.00 020 172 0.12 1.04 0.56 4.87
Total Erid-level system costs 237 2.20 1.10 1.10 0.56 0.56 17.79 23.56 31.36 35.87 46.67 54.22
France
Technology Nuclear Coal Gas Onshore wind Offshore wind Solar
Penetration level 10% 30% 10% 30% 10% 30% 10% 30% 10% 30% 10% 30%
Back-up costs (adequacy) 0.00 0.00 0.08 0.08 0.00 0.00 814 867 8.14 8.67 19.40 19.81
Balancing costs 0.28 0.27 000 0.00 0.00 000 190 501 19 5.01 190 5.01
Grid connection 1.78 178 093 093 054 054 693 693 18.64 18.64 15.97 1597
Grid reinforcement and extension 0.00 0.00 0.00 0.00 0.00 0.00 350 350 2.15 215 577 577
Total Erid-level system costs 2.07 2.05 1.01 101 0.54 0.54 20.47 24.10 30.83 34.47 43.03 46.55
Germany
Technology Nuclear Coal Gas Onshore wind Offshore wind Solar
Penetration level 10% 30% 10% 30% 10% 30% 10% 30% 10% 30% 10% 30%
Back-up costs (adequacy) 0.00 000 0.04 0.04 0.00 000 796 884 7.9 8.84 19.22 19.71
Balancing costs 0.52 035 000 0.00 0.00 000 330 641 3.30 6.41 330 641
Grid connection 190 190 093 093 0.54 054 637 637 15.71 15.71 9.44 9.44
Grid reinforcement and extension 0.00 0.00 0.00 0.00 0.00 0.00 173 2223 0.92 11.89 3.69 47.40
Total Erid-level system costs 242 2.25 097 097 0.54 0.54 19.36 43.85 27.90 42.85 35.64 82.95
Republic of Korea
Technology Nuclear Coal Gas Onshore wind Offshore wind Solar
Penetration level 10% 30% 10% 30% 10% 30% 10% 30% 10% 30% 10% 30%
Back-up costs (adequacy) 0.00 000 0.03 0.03 0.00 0.00 236 4.04 236 4.04 921 9.40
Balancing costs 0.88 053 000 0.00 0.00 000 7.63 1415 7.63 14.15 7.63 14.15
Grid connection 0.87 087 044 044 034 034 684 684 23.85 23.85 9.24 9.24
Grid reinforcement and extension 0.00 0.00 0.00 0.00 0.00 0.00 281 281 215 2.15 533 533
Total Erid-level system costs 174 140 0.46 0.46 0.34 0.34 19.64 27.84 35.99 44.19 31.42 38.12
Technology Nuclear Coal Gas Onshore wind Offshore wind Solar
Penetration level 10% 30% 10% 30% 10% 30% 10% 30% 10% 30% 10% 30%
Back-up costs (adequacy) 0.00 0.00 0.06 0.06 0.00 000 4.05 692 4.05 6.92 26.08 26.82
Balancing costs 0.88 053 000 0.00 0.00 000 7.63 1415 7.63 14.15 7.63 14.15
Grid connection 223 223 127 127 056 056 396 396 19.81 19.81 15.55 15.55
Grid reinforcement and extension 0.00 0.00 0.00 0.00 0.00 0.00 295 520 257 4.52 862 1518
Total Erid-level system costs 3.10 2.76 134 1.34 0.56 0.56 18.60 30.23 34.05 45.39 57.89 71.71
United States
Technology Nuclear Coal Gas Onshore wind Offshore wind Solar
Penetration level 10% 30% 10% 30% 10% 30% 10% 30% 10% 30% 10% 30%
Back-up costs (adequacy) 0.00 000 0.04 0.04 0.00 000 561 614 210 6.85 0.00 1045
Balancing costs 0.16 0.10 0.00 0.00 0.00 000 200 500 200 5.00 200 5.00
Grid connection 156 156 103 1.03 0.51 051 650 650 15.24 15.24 10.05 10.05
Grid reinforcement and extension 0.00 0.00 0.00 0.00 0.00 0.00 220 220 1.18 1.18 277 277
Total grid-level system costs 1.72 1.67 1.07 1.07 0.51 0.51 16.30 19.84 20.51 28.26 14.82 28.27
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