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Abstract : The share of wind power generation in domestic renewable energy is expected to increase significantly due
to nationwide effort to reduce greenhouse gas emission and to enlarge the portion of renewable energy in electricity
generation mix. In this study, the capacity credit, which is the most important factor for evaluating the effective capacity
of domestic wind power, is calculated by using the ELCC (Effective Load Carrying Capability) methodology. The ELCC
method is known to have the most sophisticated rationale among the various capacity credit estimation methods. We used
the single-year data (2014) for the reference system, power demand and wind utilization. CC has been calculated to be
about 0.3091 when the wind power penetration rate is less than 1%, and CC has a tendency of decreasing steadily with
increasing penetration rate. According to the survey, there is no previous research on national level CC for domestic wind
power generation.
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Fig. 1. Rated capacity and generation of domestic wind
power by year.
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Table 1. Reference system for CC calculation of wind power

Number Plant Type Units Rated capacity (MW) Outage probability
1 Nuclear 1 587 0.1973
2 Nuclear 1 650 0.1973
3 Nuclear 1 679 0.1973
4 Nuclear 3 700 0.1973
5 Nuclear 6 950 0.1973
6 Nuclear 11 1,000 0.1973
7 Hard Coal/Steam 1 125 0.0830
8 Hard Coal/Steam 5 200 0.0830
9 B-Coal/Steam 2 250 0.0830
10 B-Coal/Steam 4 560 0.0830
11 B-Coal/Steam 34 500 0.0830
12 B-Coal/Steam 2 800 0.0830
13 B-Coal/Steam 4 870 0.0830
14 B-Coal/Steam 1 329 0.0830
15 Oil/Steam 3 400 0.0818
16 Oil/Steam 4 350 0.0818
17 Oil/Steam 2 100 0.0818
18 Oil/Steam 2 75 0.0818
19 LNG/Steam 1 138 0.0952
20 LNG/Steam 1 250 0.0952
21 Oil/Combined 4 94 0.0818
22 Oil/Combined 3 35 0.0818
23 LNG/Combined 55 150 0.0109
24 LNG/Combined 12 75 0.0109
25 LNG/Combined 8 78 0.0109
26 LNG/Combined 1 185 0.0109
7 LNG/Combined 1 115 0.0109
28 LNG/Combined 22 100 0.0109
29 LNG/Combined 1 200 0.0109
30 LNG/Combined 4 80 0.0109
31 LNG/Combined 1 160 0.0109
32 LNG/Combined 2 286 0.0109
33 LNG/Combined 1 296 0.0109
34 LNG/Combined 2 287 0.0109
35 LNG/Combined 2 299 0.0109
36 LNG/Combined 2 161 0.0109
37 LNG/Combined 1 182 0.0109
38 LNG/Combined 2 164 0.0109
39 LNG/Combined 1 181 0.0109
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Table 1. Reference system for CC calculation of wind power (Continued)

Number Plant Type Units Rated capacity (MW) Outage probability

40 LNG/Combined 2 233 0.0109

41 LNG/Combined 1 252 0.0109

42 LNG/Combined 3 183 0.0109

43 LNG/Combined 1 277 0.0109

44 LNG/Combined 1 140 0.0109

45 LNG/Combined 4 183 0.0109

46 LNG/Combined 2 208 0.0109

47 LNG/Combined 2 243 0.0109

48 LNG/Combined 2 133 0.0109

49 LNG/Combined 2 161 0.0109

50 LNG/Combined 1 179 0.0109

51 LNG/Combined 2 175 0.0109

52 LNG/Combined 1 184 0.0109

53 LNG/Combined 1 250 0.0109

54 LNG/Combined 1 132 0.0109

55 LNG/Combined 2 164 0.0109

56 LNG/Combined 1 198 0.0109

57 LNG/Combined 2 286 0.0109

58 LNG/Combined 1 293 0.0109

59 LNG/Combined 4 153 0.0109

60 LNG/Combined 2 188 0.0109

61 LNG/Combined 3 166 0.0109

62 LNG/Combined 1 273 0.0109

63 LNG/Combined 4 241 0.0109

64 LNG/Combined 2 244 0.0109

65 LNG/Combined 2 243 0.0109

66 LNG/Combined 1 265 0.0109

67 Oil/combustion 3 55 0.0125

68 Oil/combustion 2 2 0.0125

69 Oil/combustion 1 1 0.0125

70 Hydro 43 37 0.0993
i3t AR 7} =4, Fig. 32 COPT A& 7ietst 18 o 7+8-8-H available capacity) o] HHE3E 2] FE|E 7R L
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Table 2. CC calculation results for domestic wind power by ELCC

Pen. Ratio Capacity LOLE Peak Load ELCC Capacity Credit
‘ (MW) (days) (MW) (MW) (ELCC/Cap.)
0% 0 0.3014659 69,070
1% 789 0.2359900 68,714 244 0.3091
2% 1,579 0.1853164 68,359 480 0.3041
3% 2,368 0.1464373 68,184 702 0.2965
4% 3,157 0.1165742 68,043 912 0.2889
5% 3,947 0.0945877 67,901 1100 0.2787
6% 4,736 0.0782364 67,760 1269 0.2680
7% 5,525 0.0655289 67,618 1426 0.2581
8% 6,314 0.0555191 67,477 1572 0.2490
9% 7,104 0.0475551 67,335 1708 0.2404
10% 7,893 0.0411629 67,193 1835 0.2325
15% 11,840 0.0222439 66,486 2368 0.2000
20% 15,786 0.0135721 66,186 2784 0.1764
25% 19,733 0.0090945 66,091 3124 0.1583
30% 23,679 0.0065583 65,997 3418 0.1443
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Fig. 7. Domestic wind power CC by penetration ratio.
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Fig. 8. Change of time with high LOLP by penetration ratio.
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