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Onshore | Offshore
e | conl | Gas ) | O | sor |

Finland 73.8 716 88.1 111.0 158.4 488.3
France 72.2 85.7 87.3 110.8 143.2 4134
Germany 67.8 85.7 87.3 119.5 158.4 2493
Republic of Korea 42.3 69.4 92.3 111.0 174.2 2223
United Kingdom 86.0 94.3 105.7 113.4 137.4 363.7
United States 63.6 75.5 74.3 93.2 114.2 214.9
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10% penetration level 30% penetration level
Wind Wind Wind Wind
ML P R I B BN

Total cost of electricity supply 81.2 86.5 121.8 93.5 109.0 215.9

E Increase in plant-level cost - 3.5 8.2 41.2 10.5 24.7 123.7
£ Grid-level system costs - 1.8 23 47 74 83 16.3
Cost increase - 5.3 10.6 45.9 17.6 33.1 140.0

Total cost of electricity supply 73.7 79.5 82.9 112.0 92.1 102.5 189.6

§ Increase in plant-level cost - 3.7 6.9 34.0 1.1 20.8 101.9
E Grid-level system costs - 2.0 2.3 43 7.2 7.9 14.0
Cost increase - 5.8 9.2 38.3 18.3 28.8 115.9

Total cost of electricity supply 80.7 86.6 91.3 101.2 105.5 116.9 156.2
Increase in plant-level cost - 3.9 7.8 16.9 11.6 23.3 50.6
Grid-level system costs - 1.9 2.8 3.6 13.2 12.9 249

Cost increase - 5.8 10.6 20.4 24.8 36.2 75.4

1 Total cost of electricity supply 63.8 70.5 77.4 82.8 86.3 107.1 122.8
E Increase in plant-level cost - 4.7 11.0 15.8 141 33.1 47.5
E_ Grid-level system costs - 2.0 2.6 31 84 10.2 1.4
& Cost increase - 6.7 13.6 19.0 225 43.3 59.0
§ Total cost of electricity supply 98.3 101.7 105.6 130.6 111.9 123.6 199.4
E’ Increase in plant-level cost - 1.5 3.9 26.5 4.5 1.7 79.6
§ Grid-level system costs - 1.9 34 5.8 9.1 13.6 215
E Cost increase - 3.4 7.3 323 13.6 25.3 1011
§ Total cost of electricity supply 724 76.1 78.0 88.2 84.6 91.5 123.7
g Increase in plant-level cost - 2.1 4.2 14.3 6.2 12.5 42.8
E Grid-level system costs - 1.6 1.4 1.5 6.0 6.5 8.5
= Cost increase - 3.7 5.6 15.7 12.2 19.1 51.2
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Finland
Technology Nuclear Or:;::;re Of‘le:gre
Back-up costs (adequacy) 0.00 | 0.00 | 0.06 | 0.06 | 0.00 | 0.00 805| 970 | 9.68 | 10.67 | 21.40 | 22.04
Balancing costs 0.47 | 0.30 | 0.00 | 0.00 | 000 | 000 | 270 | 530| 270 530| 270| 530
Grid connection 1.90 | 1.90 | 1.04 | 1.04 | 056 | 0.56 | 6.84 | 6.84 | 18.86 | 18.86 | 22.02 | 22.02
Grid reinforcement and extension 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 020| 172| 012| 1.04| 056 | 4.87
Total grid-level system costs 237 | 220 | 110 | 1.10 | 0.56 | 0.56 | 17.79 | 23.56 | 31.36 | 35.87 | 46.67 | 54.22

France
Technology Nuclear OIEI:‘;"B Of\f:::gre
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 028 | 0.27 | 0.00 | 0.00 | 0.00 | 0.00 | 1.90| 5.01| 190| 5.01| 1.90| 501
Grid connection 178 | 1.78 | 093 | 093 | 054 | 0.54 | 693 | 693 | 1864 | 18.64 | 1597 | 1597
Grid reinforcement and extension 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 3.50| 3.50 | 215 215 | 577 | 577
Total grid-level system costs 2.07 | 205 | 1.01 | 1.01 | 0.54 | 0.54 | 20.47 | 24.10 | 30.83 | 34.47 | 43.03 | 46.55

Germany
Technology Nuclear Or‘\:ir’\:‘)’re Of:’si:(ojre
[T — Y K3 Y ) E S A Y
Back-up costs (adequacy) 0.00 | 0.00 | 0.04 | 0.04 | 0.00 | 000 | 7.96 | 8.84 8.84 | 19.22 | 19.71
Balancing costs 052 | 0.35 | 0.00 | 0.00 | 0.00 | 0.00 | 3.30| 641 3.30| 641 | 3.30| 6.41
Grid connection 190 | 190 | 093 | 0.93 | 0.54 | 0.54 | 637 | 6.37 | 1571|1571 | 9.44 | 944
Grid reinforcement and extension 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 1.73 2223 | 0.92 | 11.89 | 3.69 | 47.40
Total grid-level system costs 242 | 225 | 097 | 097 | 0.54 | 0.54 | 19.36 | 43.85 | 27.90 | 42.85 | 35.64 | 82.95
Republic of Korea
Technology Nuclear Or:’?ir:‘c;re Of:vs?:gre
Back-up costs (adequacy) 0.00 | 0.00 | 003 | 0.03 | 0.00 | 0.00 | 236 | 4.04 | 236 | 404 | 921 | 940
Balancing costs 088 | 0.53 | 000 | 0.00 | 0.00 | 0.00 | 763 |14.15| 7.63 | 1415 | 7.63 | 14.15
Grid connection 087 | 0.87 | 044 | 044 | 034 | 0.34 | 6.84 | 6.84 |23.85|2385| 9.24 | 924
Grid reinforcement and extension 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 281| 281 215| 215 | 533 | 533
Total grid-level system costs 1.74 | 1.40 | 0.46 | 0.46 | 0.34 | 0.34 | 19.64 | 27.84 | 35.99 | 44.19 | 31.42 | 38.12

United Kingdom

Technology Nuclear OrEi:c;re Of:vsi:gre

Back-up costs (adequacy) 0.00 | 0.00 | 0.06 | 0.06 | 0.00 | 0.00 | 405| 692 | 4.05| 6.92|26.08 | 26.82
Balancing costs 0.88 | 0.53 | 0.00 | 0.00 | 0.00 | 0.00 | 7.63|14.15| 7.63 | 14.15| 7.63 | 14.15
Grid connection 223 | 223 | 127 | 127 | 0.56 | 0.56 | 3.96 | 3.96 | 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| 8.62|15.18
Total grid-level system costs 3.10 | 276 | 1.34 | 1.34 | 0.56 | 0.56 | 18.60 | 30.23 | 34.05 | 45.39 | 57.89 | 71.71

United States

Technology Nuclear Or:;'t:‘ :re Of‘:lsi:gre
T — Y Y K Y ) R ) A Y R
Back-up costs (adequacy) 0.00 | 0.00 0.04 | 0.00 | 0.00 | 561| 6.14| 210 | 6.85| 0.00 | 10.45
Balancing costs 0.16 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 2.00| 500| 200| 500| 2.00| 5.00
Grid connection 156 | 1.56 | 1.03 | 1.03 | 0.51 | 0.51 | 6.50 | 6.50 | 15.24 | 15.24 | 10.05 | 10.05

Grid reinforcement and extension 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 220| 220 | 118 | 118 | 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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Electrical
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Total overnight
costs

- Plant data Variable costs

Net capacity
(MW)

(%)

factor
(%)
85

(USD/KW)

Fuel
(USD/MWHh)
9.3

0&M
(USD/MWHh)

Nuclear 1400 41015 14.7
Coal 750 41 85 21335 182 6.0
Gas 480 57 85 1069.0 61.2 45
Wind onshore 45 100 26 23486 0.0 21.9
Wind offshore 300 100 43 48930 00 46.3
Solar 1 100 9 42735 0.0 30.0
Nuclear 1630 33 85 3860.0 93 16.0
Coal 800 46 85 1904.0 28.2 127
| Gas 800 60 85 1025.0 586 6.7
" Wind onshore 45 100 21 1912.0 0.0 20.6
Wind offshore 120 100 34 3824.0 0.0 324
Solar 10 100 13 42735 0.0 81.0
Nuclear 1600 33 85 41020 93 8.8
Coal 800 46 85 1904.0 28.2 12.7
g Gas 800 60 85 1025.0 58.6 6.7
{8 Wind onshore 3 100 23 1934.0 0.0 36.6
Wind offshore 300 100 43 48930 00 46.3
Solar 1 100 1 2150.0 0.0 52.9
" Nuclear 954 33 85 1876.0 7.9 10.4
- Coal 767 4 85 895.0 315 43
= Gas 495 57 85 643.0 69.8 48
% Wind onshore 45 100 26 23486 0.0 21.9
=" Wind offshore 1 100 34 48930 00 324
o Solar 1 100 14 2673.0 0.0 30.0
Nuclear 1100 33 85 4816.9 11.1 16.9
§ Coal 1600 44 85 2611.9 30.7 10.9
= Gas 850 58 85 1063.6 773 6.0
§ Wind onshore 100 100 28 2344.1 00 30.9
= Wind ofishore 400 100 38 40529 0.0 322
Solar 1 100 10 3150.0 0.0 39.9
Nuclear 1350 33 85 33820 93 12.9
" Coal 800 39 85 2108.0 19.6 8.8
N Gas 400 54 85 969.0 49.3 3.6
%1 Wind onshore 150 100 23 1973.0 0.0 8.6
=1 | Wind offshore 300 100 43 3953.0 00 238
Solar 5 100 18 38775 0.0 5.7
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