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MOTIVATION
2015 2014 2015 —

Elec. Cons. Total Energy Max. Pot.
in MW | V7| in MW | V7] in TWh/a in PWh /a in TWh/a
World 12100 3362 8800 2444 20 568 160.24 36 990
Europe 11000 3056 8050 2237 3291 20.93 8480
UK 5100 1417 4500 1250 312 2.08 986
Germany 3300 917 1050 292 H21 3.55 237
Denmark 1300 362 1300 362 — — 550
North America 0 — 0 — 4342 28.45 9860
South America 0 — 0 — 1279 9.85 5660
Asia 1100 306 710 198 8608 65.42 7210
Australia 0 — 0 — 220 1.47 4110

Roughly installed offshore wind power increases from 2014 to 2015 significantly [2]. The number of turbines | V1 | is based on the total power and assumes that all wind turbines have a
power rating of 3.6 MW, which matches the today’s dominating Siemens SWT-3.6 turbines. In the last three columns the annual consumption of electricity (Elec. Cons.) and total energy
consumption is compared to the maximum potential offshore wind energy (Max. Pot.), respectively [3,4].
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WINDFARM CABLING PROBLEM
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P (MST) Circuit Problem NP-hard (Clustering)

NP-hard (CMST) Substation Problem | NP-hard

NP-hard (Heuristics) | Full Farm Problem NP-hard

RESULTS & FUTURE WORK
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Multiple instances reduce the overall computation time. This
causes a reduced time spend for the intensification phase.
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The dynamic outperorms the standard one without parameter tuning.
Parameter tuning improve the standard one for larger instances.
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Parameter tuning is difficult for the cooling schedule.
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Substation Capacity Tightness

The tighter the substation capacity or the more substations the harder the
instance is to solve. Thus, the solution quality reduces with same duration.
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® the German renewable energy act EEG 2017 targets 40—45% of electricity from renewable
energy producers to gross electricity consumption until 2025 and 55-60% until 2035

® the design includes a lot of decisions that influence the construction and operation costs [5]

® a large fraction of the investment for the cables, cable laying and substations, e.g., Horns
Reef in Denmark had costs for the cabling of 10-15% [6]
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Given Vs set of substations, V7 set of turbines (each with capacity),
for each edge: cable types (each with cost and capacity)

find for each edge: the cable type

minimizing  total cable cost

subject to  cable capacity constraints — < 2Wind Turbines; $100

s < 6 Wind Turbines; $ 140

SUbStahon Capacrty Constralnts—g 9 Wind Turbines; $ 162
flow conservation constraints
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Wind farm planning problem < Minimum cost flow problem
using [Leibfried et al., 2015]
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EXAMPLE
The instance properties and are defined by

@ the shape aspect ratio 3 = 0.727,
@ the number of turbines | V7| = 93,
® the number of substations | Vs| = 5,
@ the capacity tightness y = 0.886.

After 60 min the number of circuits in the best solution of the
( , ) SA approach are 15 (1 x 4;3 x 3; 1 x 2 circuits), whereas for
el T o the MILP the number of circuits are 13 (3 x 3;2 x 2 circuits).
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