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6.2.Seismic Impact Limit Turbine Mitigation Ratio Results

With Background Noise Without Background Noise

WTG 
No

PSV
(nm)

Standard 
EKA TMR

Siemens 
TMR

Senvion 
TMR

Vestas 
TMR

GE 
TMR

Nordex 
TMR

Enercon 
TMR

Gamesa 
TMR

SG155 
TMR

Standard 
EKA TMR

Siemens 
TMR

Senvion 
TMR

Vestas 
TMR

GE 
TMR

Nordex 
TMR

Enercon 
TMR

Gamesa 
TMR

SG155 
TMR

1 0.021009 6.214 9.441 13.752 8.527 8.959 11.710 13.119 6.320 23.597 6.773 11.637 23.702 12.305 10.636 17.648 24.056 9.346 43.253
2 0.021009 5.939 9.045 13.168 8.180 8.564 11.228 12.556 6.062 22.552 6.470 11.152 22.687 11.824 10.159 16.949 22.988 8.980 41.138
3 0.021009 5.705 8.709 12.672 7.884 8.229 10.818 12.078 5.842 21.663 6.213 10.740 21.828 11.414 9.756 16.353 22.082 8.669 39.341
4 0.021009 6.384 9.685 14.112 8.741 9.203 12.007 13.467 6.479 24.241 6.960 11.936 24.328 12.601 10.932 18.079 24.715 9.570 44.557
5 0.021009 6.116 9.300 13.544 8.404 8.818 11.538 12.919 6.228 23.225 6.665 11.464 23.340 12.134 10.466 17.399 23.675 9.215 42.499
6 0.021009 5.856 8.926 12.992 8.075 8.445 11.083 12.386 5.984 22.236 6.379 11.005 22.382 11.678 10.016 16.737 22.666 8.870 40.499
7 0.021009 5.584 8.534 12.415 7.730 8.055 10.605 11.829 5.728 21.202 6.080 10.525 21.382 11.200 9.547 16.043 21.612 8.508 38.409
8 0.021009 5.279 8.093 11.764 7.340 7.618 10.066 11.201 5.439 20.034 5.745 9.984 20.257 10.658 9.021 15.258 20.424 8.098 36.053
9 0.021009 5.061 7.776 11.298 7.060 7.306 9.679 10.750 5.232 19.196 5.506 9.596 19.453 10.269 8.646 14.693 19.573 7.803 34.368
10 0.021009 6.556 9.930 14.475 8.956 9.450 12.305 13.816 6.639 24.889 7.149 12.237 24.959 12.898 11.230 18.511 25.378 9.796 45.869
11 0.021009 6.005 9.140 13.308 8.263 8.659 11.344 12.691 6.124 22.803 6.542 11.268 22.931 11.940 10.273 17.117 23.245 9.068 41.645
12 0.021009 5.709 8.714 12.680 7.888 8.234 10.825 12.085 5.846 21.677 6.217 10.746 21.841 11.420 9.762 16.362 22.096 8.674 39.368
13 0.021009 5.462 8.359 12.155 7.575 7.881 10.391 11.579 5.613 20.737 5.947 10.310 20.934 10.985 9.337 15.731 21.139 8.345 37.471
14 0.021009 5.243 8.041 11.687 7.294 7.567 10.003 11.127 5.405 19.896 5.706 9.920 20.125 10.595 8.960 15.165 20.284 8.049 35.777
15 0.021009 5.012 7.706 11.195 6.998 7.237 9.593 10.651 5.186 19.011 5.453 9.510 19.275 10.182 8.564 14.568 19.385 7.738 33.996
16 0.021009 4.790 7.382 10.719 6.711 6.919 9.197 10.191 4.974 18.155 5.210 9.113 18.455 9.782 8.183 13.990 18.518 7.436 32.278
17 0.021009 6.584 9.970 14.534 8.991 9.490 12.353 13.873 6.665 24.994 7.179 12.286 25.062 12.946 11.279 18.582 25.486 9.832 46.083
18 0.021009 6.294 9.555 13.921 8.628 9.074 11.849 13.282 6.395 23.899 6.860 11.777 23.995 12.444 10.775 17.850 24.365 9.451 43.864
19 0.021009 5.926 9.028 13.142 8.164 8.546 11.207 12.531 6.051 22.506 6.456 11.131 22.643 11.803 10.138 16.918 22.941 8.964 41.044
20 0.021009 5.419 8.296 12.063 7.519 7.819 10.315 11.490 5.572 20.572 5.899 10.233 20.775 10.908 9.263 15.620 20.971 8.287 37.138
21 0.021009 5.185 7.957 11.564 7.220 7.484 9.900 11.007 5.350 19.674 5.643 9.817 19.912 10.491 8.860 15.016 20.059 7.971 35.330
22 0.021009 5.022 7.720 11.215 7.010 7.251 9.611 10.671 5.195 19.048 5.464 9.527 19.311 10.200 8.580 14.594 19.423 7.751 34.071

Table 7 TMR for Scottish Government 1GW SIL Individual Turbine Note red denotes the SIL limit is NOT met

With Background Noise Without Background Noise

WTG 
No

PSV
(nm)

Standard 
EKA TMR

Siemens 
TMR

Senvion 
TMR

Vestas 
TMR

GE 
TMR

Nordex 
TMR

Enercon 
TMR

Gamesa 
TMR

SG155 
TMR

Standard 
EKA TMR

Siemens 
TMR

Senvion 
TMR

Vestas 
TMR

GE 
TMR

Nordex 
TMR

Enercon 
TMR

Gamesa 
TMR

SG155 
TMR

1 0.013278 3.927 5.967 8.692 5.390 5.662 7.401 8.292 3.994 14.914 4.281 7.355 14.980 7.777 6.722 11.154 15.204 5.907 27.337
2 0.013278 3.753 5.717 8.322 5.170 5.412 7.096 7.936 3.831 14.253 4.089 7.048 14.339 7.473 6.421 10.712 14.529 5.676 26.000
3 0.013278 3.606 5.504 8.009 4.983 5.201 6.837 7.633 3.693 13.692 3.927 6.788 13.796 7.214 6.166 10.335 13.956 5.479 24.864
4 0.013278 4.035 6.121 8.919 5.525 5.817 7.588 8.511 4.095 15.321 4.399 7.544 15.376 7.964 6.909 11.426 15.620 6.048 28.161
5 0.013278 3.865 5.878 8.560 5.311 5.573 7.292 8.165 3.936 14.678 4.212 7.246 14.751 7.669 6.615 10.997 14.963 5.824 26.860
6 0.013278 3.701 5.641 8.211 5.103 5.337 7.004 7.828 3.782 14.054 4.031 6.956 14.146 7.381 6.330 10.578 14.326 5.606 25.596
7 0.013278 3.529 5.394 7.846 4.885 5.091 6.703 7.476 3.620 13.400 3.843 6.652 13.514 7.079 6.034 10.140 13.659 5.377 24.275
8 0.013278 3.336 5.115 7.435 4.639 4.815 6.362 7.079 3.438 12.662 3.631 6.310 12.803 6.736 5.702 9.643 12.908 5.118 22.786
9 0.013278 3.198 4.915 7.140 4.462 4.618 6.117 6.794 3.307 12.132 3.480 6.065 12.294 6.490 5.465 9.286 12.371 4.932 21.721
10 0.013278 4.143 6.276 9.149 5.661 5.973 7.777 8.732 4.196 15.730 4.518 7.734 15.775 8.152 7.097 11.699 16.040 6.191 28.990
11 0.013278 3.795 5.777 8.411 5.223 5.472 7.170 8.021 3.871 14.412 4.135 7.122 14.493 7.546 6.493 10.818 14.691 5.731 26.321
12 0.013278 3.608 5.507 8.014 4.985 5.204 6.841 7.638 3.695 13.700 3.929 6.792 13.804 7.218 6.170 10.341 13.965 5.482 24.881
13 0.013278 3.452 5.283 7.682 4.787 4.981 6.567 7.318 3.548 13.106 3.759 6.516 13.231 6.943 5.901 9.942 13.360 5.274 23.682
14 0.013278 3.314 5.082 7.387 4.610 4.783 6.322 7.032 3.416 12.575 3.606 6.270 12.720 6.696 5.663 9.585 12.820 5.087 22.612
15 0.013278 3.168 4.870 7.075 4.423 4.574 6.063 6.732 3.278 12.015 3.447 6.010 12.182 6.435 5.412 9.207 12.252 4.890 21.486
16 0.013278 3.028 4.666 6.774 4.241 4.373 5.813 6.441 3.143 11.474 3.293 5.760 11.664 6.182 5.172 8.842 11.704 4.699 20.400
17 0.013278 4.161 6.301 9.186 5.683 5.998 7.808 8.768 4.212 15.797 4.538 7.765 15.840 8.182 7.128 11.744 16.108 6.214 29.125
18 0.013278 3.978 6.039 8.798 5.453 5.735 7.489 8.395 4.042 15.105 4.336 7.443 15.165 7.865 6.810 11.282 15.399 5.973 27.723
19 0.013278 3.746 5.706 8.306 5.160 5.401 7.083 7.920 3.824 14.224 4.081 7.035 14.311 7.460 6.407 10.692 14.499 5.666 25.941
20 0.013278 3.425 5.243 7.624 4.752 4.942 6.519 7.262 3.522 13.002 3.729 6.468 13.130 6.894 5.854 9.872 13.254 5.237 23.472
21 0.013278 3.277 5.029 7.309 4.563 4.730 6.257 6.957 3.382 12.435 3.566 6.205 12.585 6.631 5.600 9.490 12.678 5.038 22.329
22 0.013278 3.174 4.879 7.088 4.431 4.583 6.074 6.744 3.283 12.039 3.453 6.021 12.205 6.446 5.423 9.223 12.276 4.899 21.534

Table 8 TMR for Scottish Government 2.5GW SIL Individual Turbine Note red denotes the SIL limit is NOT met












