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A Techno-Economic MILP Optimization of
Multiple Offshore Wind Concessions

e Written in Julia to leverage the DC optimal power flow TNEP
formulation of PowerModels.jl

- C Coffrin, R Bent, K Sundar, Y Ng, M Lubin. PowerModels.jl: An Open- Source
Framework for Exploring Power Flow Formulations. Los Alamos National
Laboratory, 2018. Report number: LA-UR-17-29326

« Utilizes DTU Wind Energy’s CorWind software to generate realistic
geographic and technology dependant wind profiles.

- Koivisto, M, Das, K, Guo, F, et al. Using time series simulation tools for assessing the
effects of variable renewable energy generation on power and energy systems. WIREs
Energy Environ. 2019; 8:e329. https://doi.org/10.1002/wene.329

* Solved using Gurobi ‘s MILP branch and bound based algorithm
- http://www.gurobi.com/
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Modelling Belgium Offshore EEZ
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Fig. from https://www.4coffshore.com/offshorewind/
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Finding Optimal OSS Placement




Finding Optimal OSS Placement

Nearest Neighbour

X ol

T oe
L] ® .y -
¥ ‘.
[ ]
* » :’..

P %

» ° *

L) ° . 2.
®

: 3 - 7



Finding Optimal OSS Placement
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Finding Optimal OSS Placement
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%% 1-220 kV, 40o0mm
-l Capacity: 249 MVA
o
» 3 v v v Cost: 71.2 M€
= 4 v v v v
s c v v v v v
&e 6-220 kV, 8oomm

o
<
<
<
<
<
<

Capacity: 2002 MVA

34

7 v v v v v v | Cost: 262.2 M€

[

Number of candidate
lines per path increases

” &IL’ 8 7 17z |7z |7 17z |7z |7 |7

24 .!

L
1012345
KM




Optimal 0SS TNEP

Nearest Neighbour

Full Layout Optimal Solution

AE

181920212223

1 I R = I 1 I
181920212223 19 20 21 22




km

49

44

Finding Optimal OSS Placement

29 ]
24 j
19
14
gl
Al
-1—_111_1_14

1012345

8- g

44t

-

34

' - - ra ra
— Y w = w S w
T T T T T T T

2"d Nearest Neighbour




Finding Optimal OSS Placement
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Finding Optimal OSS Placement
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Finding Optimal OSS Placement
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Finding Optimal OSS Placement
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TNEP formulated as the sum of optimally
placed OSSs
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TNEP formulated as the sum of optimally
placed OSSs

Layout Solution Gap
sl Cost [M€] [%]

e A Final Formulation 625.941 M€ 0.0
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