Mesoscale wind power generation
+ two-dimensional multifractal
fractional Brownian motion
+ impact of synthetic climate change
on future electricty networks
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Mesoscale Wind Turbulence

E(k) ~ k>3 § Av, ~ [1/3
n=5km <l <L =600km
u~=0.36
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2dim multifractal fBm
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2dim fBm: L, o, H
midpoint displacement method
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2dim multifractal fBm
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2dim multifractality: L,n
random multiplicative cascade
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M1 (X) = qi41(X) m;(X)
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Mesoscale wind power generation

v(x) = Gy’ (1)
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Simplified future electricty network:

G () — L () = B, (£) + B (0)
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Infrastructure measures

backup energy

E; ={(G;)
backup capacity KP =max,(G5)
transmission capacity [[GERT P )2 BN
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Impact of synthetic climate change

L [km] 300 600 1200

EB (L) 0.0701 £0.0018 0.073+0.003  0.086 =+ 0.004
KB (L) 0.362+0.007  0.396+0.013  0.471 +0.010
KT [GW] 160.0 + 1.1 233.2+ 1.1 334 +2

Var(B) [(L)* /100] 0.240 £0.005  0.275+0.004  0.387 +0.007
Var(P) [(L)? /100] 0.197 £0.0019  0.401 +£0.002  0.719 4+ 0.011
Cov(B,P) [(L)?/100] 0.0115+0.0007 0.0185 4 0.0007 0.0372 % 0.0014
LCOE [€/MWHh] 7.85+0.19 9.1+0.2 11.340.7

o0 [Vtyp 0.1 0.2 0.3

EB (L) 0.069 +0.002  0.073+0.003  0.079 + 0.002
KB [(L) 0.357 £0.006  0.396+0.013  0.414 +0.015
KT [GW] 151.8 £ 0.9 233.2+ 1.1 278.1 + 1.5
Var(B) [(L)? /100] 0.238+£0.008  0.275+0.004  0.302 =+ 0.004
Var(P) [(L)? /100] 0.1727 +0.0018 0.401 +0.002  0.591 4 0.007
Cov(B,P) [(L)? /100] 0.0123+0.0008 0.0185 +0.0007 0.0236 + 0.0010
LCOE [€/MWHh] 7.93+0.3 9.1+0.2 9.8 +0.3

NEERING



Impact of synthetic climate change

1 0.18 0.36 0.54
EB [(L) 0.0745+0.003  0.073+0.003  0.075 + 0.003
KB [(L)] 0.405+0.006  0.396 +0.013  0.396 + 0.004
KT [GW] 238.5 + 0.8 233.2+ 1.1 224.6 + 1.6
Var(B) [(L)* /100] 0.280 +£0.005  0.275+0.004  0.272 +0.007
Var(P) [(L)? /100] 0.422 +0.005  0.401+0.002  0.382+0.003
Cov(B,P) [(L)? /100] 0.0193+0.0011 0.0185 4 0.0007 0.0177 + 0.0017
LCOE [€/MWHh] 9.2+ 0.4 9.1+0.2 9.0+0.3

H 1/3 1/2 2/3

EB [(L) 0.075+0.003  0.073+0.003  0.0736 + 0.0014
KB [(L)] 0.402+0.010  0.394+0.007  0.389 +0.013
KT [GW] 243 + 2 233 + 2 2244+ 1.9
Var(B) [(L)? /100] 0.283 +0.006  0.276 +0.007  0.273 + 0.006
Var(P) [(L)* /100] 0.432+0.007  0.400+0.008  0.368 + 0.005
Cov(B,P) [(L)?/100] 0.0194 +0.0010 0.0177 £ 0.0009 0.0185 + 0.0016
LCOE [€/MWHh] 9.3+0.2 9.0+0.3 8.85 +0.11
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