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2. Kullanilan Olgiim Direkleri
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2. Kullanilan Ol¢iim Direkleri
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3. Kullanilan Modeller
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4. Karsilastirmali Model Ciktilari

© Legal Name

Mast S1 Model Ciktilari

0 30 60 90 120 150 180 210 240 270 300 330 |Tama|Bagil hata Mutlak hata|
WASP 722 599 380 550 525 555 7.18 694 608 728 724 7.01]| 658
ortal vaar hizimagt g WINASIM 714 277 249 567 510 546 7.18 665 420 7.33 7.19 7.00 | 6.48
alama ruzgar mzi-ifa CFX 8.08 467 380 620 549 58 779 752 592 790 753 7.25| 7.16
Olgim  7.48 301 252 570 503 519 7.33 676 451 7.38 7.25 6.89 | 6.55
WASP 216 1.71 148 219 193 145 190 190 171 264 280 235
. WindSim 219 120 181 234 203 142 195 192 115 257 295 243
Weibull k-Mast S1 CFX 257 181 241 249 207 133 210 228 143 281 325 244
Olgim 226 134 1.84 236 200 132 197 196 120 256 3.01 2.31
WAsP 702 40 25 87 85 68 92 55 24 85 156 180
ErokaneMast 1 WindSim 144 13 16 82 88 97 98 37 13 53 137 223
CFX 113 07 06 103 75 49 117 42 10 7.0 202 205
Olgiim 115 17 16 100 86 59 111 45 14 64 183 19.1
WASP 701 086 063 088 073 072 106 122 119 128 125 1.17 ] 0.99
Riizgar hiz oram -S1/sz  WindSim 102 041 049 101 078 072 108 130 091 133 126 116 (098
CFX 107 065 059 084 072 072 105 117 108 130 125 1.20 | 1.01
Olgiim 1.02 044 049 099 075 067 112 129 092 132 124 1.19 | 0.99
WASP ___ 1.1% 42.0% 2.0% 26.5% 3.7% 05% -1.7%]| 0.5% DDA 0.37
Riizgar hiz hata orami WindSim -0.1% -3.0% 0.6% 1.9% 3.2% 4.8% -4.4% 0.8% -1.9% 0.8% 1.3% -3.1%)| -0.4% |IS2u% 0.17
CFX 46% 21.2% -3.5% 2.0% 05% 1.0%| 2.6%| 7.3% 0.41
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Ortalamariizgar hizi-Mast S1 oo Riizgar hiz hata orani-Mast S1
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© Legal Name

0 30 60 90 120 150 180 210 240 270 300 330 |Timu|Bagil hata Mutlak hatal
WASsP 7.15  6.95 6.05 625 721 770 679 570 511 567 580 597 | 6.63
Ortalama riizgar hizi-Mast S2 WindSim 7.00 6.74 503 563 652 763 665 512 474 552 573 6.04 | 6.59
CFX 7.58 7.15 649 740 767 805 7.41 6.41 5,50 6.07 6.03 6.04 | 7.06
Olgiim 7.33  6.81 516 577 6.70 778 652 523 488 559 583 578 ]| 6.63
WASsP 238 237 2.01 164 181 194 187 1.75 1.70 270 2.82 264
. WindSim 2.39 249 1.57 144 167 195 193 1.57 140 279 291 255
Weibull k-Mast S2 CFX 249 2.66 2.23 199 205 204 242 205 152 3.20 296 293
Olgiim 245 250 1.63 148 171 197 200 1.62 148 283 292 286
WAsP 15.7 9.2 3.6 3.0 73 17.7 59 3.3 2.9 7.0 101 143
Frekans-Mast S2 WindSim 20.0 6.1 2.1 1.3 3.8 240 5.5 1.7 2.1 45 91 1938
CFX 19.4 8.2 1.7 1.5 48 232 44 1.9 1.8 6.0 11.0 161
Olgiim 18.8 8.1 2.2 1.8 50 223 49 2.3 2.3 59 11.0 154
WAsP 0.99 1.16 1.59 114 137 139 095 0.82 0.84 0.78 0.80 0.85] 1.01
Riizgar hiz orani - S2/S1 WindSim 0.98 2.43 2.02 0.99 1.28 140 0.93 0.77 1.10 0.75 0.80 0.86 | 1.02
CFX 0.94 1.53 1.71 119 140 139 095 085 093 077 080 0.83] 0.99
Olgiim 0.98 2.26 2.05 1.01 133 150 089 0.77 1.08 0.76 0.80 0.84 | 1.01
WASsP 1.1% -110.4% -45.4% 4.1% 4.7% 241% 2.2% -0.3% 1.2% | -0.5% [32:8% 2.21
Riizgar hiz hata orani WindSim 0.1% -2.6% -1.9% 3.6% -05% 23% -0.5% -0.8% 2.2% | 0.4% 6.9% 0.50
CFX -4.2% -73.3% -33.9% 1.1% -0.3% -0.7%| -2.6%| 22.5% 1.52
Mast S2 Model Ciktilari
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© Legal Name

Mast S1 Kullanilarak Mast S2 Noktasindaki Model Ciktilari

0 30 60 90 120 150 180 210 240 270 300 330 | Tumii| Bagil hata Mutlak hata
WASP 745 564 350 493 497 557 735 677 556 68 717 7.22]| 651
Ortalama riizgar hizi-Mast WindSim 8.17 2.51 2.14 4.87 4.52 556 7.20 5.94 487 7.74 812 7.62] 6.80
$1>S2 CFX 822 48 360 602 572 613 794 757 641 864 866 865|777
Olgiim 733 681 516 577 670 7.78 652 523 488 559 583 578 | 6.63
WASP 213 164 153 219 195 146 190 188 170 259 272 236
. WindSim 208 126 177 237 208 140 191 194 115 253 297 239
Weibull k-Mast $1>82 - 250 1.80 236 254 211 137 216 231 145 273 326 247
Olgiim 245 250 163 148 171 197 200 162 148 283 292 286
WASP 708 39 25 80 84 77 99 51 23 75 141 199
WindSim 133 1.2 16 75 83 114 97 31 13 46 144 235
Frekans-Mast $1>S2 CFX 107 07 05 94 85 61 121 28 09 58 211 215
Olgiim 188 8.1 22 18 50 223 49 23 23 59 110 154
WASP 704 081 058 079 069 072 108 119 109 121 124 121|098
) WindSim 1.17 037 042 087 069 073 108 116 103 140 142 1.26 | 1.03
Ruzgar hiz orani - $1>82/S2 . 109 067 055 081 075 076 1.07 118 117 142 144 143 ] 1.10
Olgiim 100 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00 | 1.00
WASP 42% 22.1% 21.1% -31.1% -27.6% 20.8% 23.6% 21.0%]| -1.8% [h216% 1.44
Riizgar hiz hata orani WindSim 62.8% -57.5% -30.7% -27.1% 28% 40.2% 41.9% 26.3%| 3.2% |*32:6% 2.12
CFX -32.5% -44.6% -25.4% -23.9% 42.3% 43.5% 43.2% 30.4% 1.89
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Ortalamariizgar hizi-Mast S1 > S2 Riizgar hiz hata orani Mast S1 > §2
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© Legal Name

Mast S2 Kullanilarak Mast S1 Noktasindaki Model Ciktilari

0 30 60 90 120 150 180 210 240 270 _ 300 _ 330 |Tumi|Bagil hata Mutlak hata]
WASP 693 7.3 673 698 755 760 666 580 559 596 587 583|668
Ortalama riizgar hizi-Mast WindSim 6.08 7.72 592 6.63 7.51 7.45 642 557 427 521 517 551 | 6.32
$2>S1 CFX 743 693 673 7.70 742 806 734 635 510 555 526 507 | 6.75
Olgiim 748 301 252 570 503 519 733 676 451 738 725 6.89 | 655
WAsP 238 239 202 164 182 194 189 178 176 270 2.87 262
. WindSim 232 250 158 143 168 195 193 157 142 272 289 264
Weibull k-Mast S2>51 CFX 235 265 220 197 206 202 230 218 154 325 290 2.87
Olgiim 226 134 184 236 200 132 197 196 120 256 3.01 231
WAsP 4.4 100 40 32 79 167 55 33 32 77 107 132
WindSim 204 6.7 2.1 15 43 240 47 20 21 50 85 187
Frekans-Mast $2>S1 CFX 208 8.1 1.7 15 50 217 52 22 20 68 104 147
Olgiim 15 17 16 100 86 59 111 45 14 64 183 19.1
WAsP 096 119  1.77 127 144 137 093 085 092 082 081 083 | 101
Riizgar hiz orani - S2>s1/s WindSim 085 278 238 147 147 136 089 084 100 071 072 079 | 098
CFX 092 149 177 124 135 139 094 084 08 070 070 070 | 0.94
Olgiim 100 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00 | 1.00
WASP %.0% 77.2% 26.9% 43.9% 36.9% 1.5% | 24.1% 1.32
Riizgar hiz hata orani  WindSim 178.2% 138.0% 47.1% 36.5% 0.4% -28.9% -28.1% -21.3%| -2.4% | 88:4% 1.79
CFX 485% T7.0% 24.2% 35.2% 39.0% -29.8% -30.1% -30.1% 28.5% 1.71
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Ortalamariizgar hizi-Mast S2 > S1 Riizgar hiz hata orani-Mast S2 > S1
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5. Yilhk Enerji Uretim Tahminleri
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Yillik Enerji Uretimi (AEP)
225 2196
220
215
210
205
200 B Mast S1
195 W Mast S2
190 5
183 4854848 m Mast S1 + Mast S2
185 -
180 -
175 -
WAsP WindSim CFX
(GWh/y) (GWh/y) (GWh/y)
Bagil Hata Orani Bagil Hata Orani Bagil Hata Orani
(Tahminlenen: WAsP) (Tahminlenen: WindSim) (Tahminlenen: CFX)
25.00% 15.00% 2.00%
- - % 0.81% 0.33% _ _
19.61% 1.93% 0.00% | ~16:39% -10.66% — 3.55% -4.75%
20.00% 10.00% 2.00% - Mast S2 Ma
-4.00% -
15.00% " (\;.;i)ndsim 5 .00% a.99% " é"s’)"sp 6.00% - : ‘(g’f:)\sp
10.00% m CFX -6.42% 0.49% 9 32% 126 mCFX -8.00% 7 B WindSim
3.68% (%) 0.00% 1 %) 10.00% - i
5.00% ° t 51 Mast S2 Mast S1 + Mast S2 12.00% - °
0.00% -0.48% -0.81% | -1.24% 5.00% 14.00% -
Mast 51 Mast 52 Mast 51+ Mast 52 -16.00% -
-5.00% -10.00% -18.00%

Modellere Gére Uretim Tahmin Karsilastirmasi

© Legal Name SIEMENS Gamesa

RENEWABLE ENERGY




A e

~ ~ Musa Kocaman ~ ~ _
= Mehmet Gdksel Giingdr
~ = = Mikfokonumlandirma Mihendisi — — —
aman@siemenscom- — - — - -

= = Jgoksel:gungsr@siemens.com = = = = = = 7~

Tesekkurler

SIEMENS Gamesa

© Legal Name RENEWABLE ENERGY



