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Abstract - This paper proposes a probabilistic generation assessment model of renewable energy generators(REGs) considering
uncertainty of resources, mainly focused on Wind Turbine Generator(WTG) and Solar Cell Generator(SCG) which are dispersed
widely in South Korea The proposed numerical analysis method assesses the one day-ahead generation by combining
equivalent generation characteristics function and probabilistic distribution function of wind speed(WS) and solar radiation(SR)
resources. The equivalent generation functions(EGFs) of the wind and solar farms are established by grouping a lot of the
farms appropriately centered on Weather Measurement Station(WMS). First, the EGFs are assessed by using regression analysis
method based on typical least square method from the recorded actual generation data and historical resources(WS and SR).
Second, the generation of the REGs is assessed by adding the one day-ahead resources forecast, announced by WMS, to the
EGFs which are formulated as third order degree polynomials using the regression analysis. Third, a Renewable Energy
Generation Assessment System(REGAS) including D/B of recorded actual generation data and historical resources is developed
using the model and algorithm predicting one day-ahead power output of renewable energy generators.
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Fig. 3 Modeling Equivalent Generation Function(EGF) of
Equivalent Wind Turbine Generator(EWTG) for a
wind farm(2012.4)
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Table 1 Example of conversion coefficients between cloudy
level and solar radiation

Level Cloudy Level Index| Solar Radiatiozn

: CLI [%] : SR [MJ/m”]
L1 : Sunny 0 4.0
L2 : Some Cloudy 10.0 3.0
L3 : Cloudy 20.0 1.0
L4 : Heavy Cloudy 30.0 0.5
L5 : Rain 60.0 0.0
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Table 2 Forcasted and actual generation of wind turbine

e
El

generator in South Korea [MW]

2014.05.14 2014.05.15
ggwgrl Fogiffﬁed deviation égw:rl Folr)%%a}gﬁed deviation

1 242 262 -20 168 264 -96
2 240 260 -20 181 265 -84
3 198 258 -60 199 232 -34
4 191 258 -67 209 236 -28
5 201 259 -58 244 239 4
6 197 259 -62 295 241 53
7 198 262 -64 288 243 45
8 200 266 -66 296 245 51
9 188 228 -41 281 246 35
10 197 209 -13 265 251 14
11 194 196 -2 244 257 -13
12 186 188 -2 253 263 -10
13 183 193 -10 308 311 -3
14 184 198 -14 315 332 -17
15 174 202 -28 314 361 -47
16 197 203 -6 318 351 -34
17 144 203 -59 321 339 -17
18 116 204 -88 289 330 -41
19 107 201 -94 248 311 -63
20 100 198 -98 218 298 -80
21 99 195 -96 220 287 -67
22 96 192 -97 226 278 -52
23 112 189 =77 226 268 -42
24 146 186 -39 229 259 -31

Total | 4088 5268 -1180 6155 6710 -555
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Fig. 14 Comparison of the forecasted and actual wind
generation in South Korea(2014.05.14)
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Table 3 Forcasted and actual generation of solar cell
generator in South Korea [MW]

2014.05.14 2014.05.15
Actual |For o Actual |Forecas o
pggvear Op%fjged deviation pOVﬁl/lélr op%%sleﬁed deviation|
6 1 49 -48 0 28 =27
7 16 145 -129 18 108 -89
8 59 172 -113 81 186 -105
9 111 171 -60 223 267 -44
10 167 193 -26 401 375 26
11 243 186 57 542 480 62
12 276 184 92 612 558 53
13 286 184 101 623 586 37
14 301 184 117 597 587 11
15 315 167 149 546 574 -28
16 268 160 108 478 532 -54
17 212 128 84 365 462 -96
18 127 114 13 199 382 -183
19 34 76 -42 53 256 -204
20 1 21 -21 2 61 -59
Total | 2415 2134 281 4741 5440 -699
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