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Abstract: Offshore wind power, as a clean and renewable energy source, has become an important way to realize the
low-carbon transformation of offshore oilfield platforms. However, different wind power submarine cable connections
have a great impact on the cost of submarine cables and the low-carbon transformation of oilfield platforms. Therefore,
factors such as wind power resources and low-carbon cost are comprehensively considered, and an optimization method
for wind power submarine cable routing for low-carbon energy consumption of offshore oilfield platforms is proposed.
With the objective function of minimizing submarine cable construction costs, submarine cable operation losses, and
carbon emissions costs of oilfield platforms, a 0-1 combination integer programming model for submarine cable routing
optimization layout is established. The second-order cone relaxation is applied to the quadratic power flow equation
constraints, achieving an accurate solution of the optimization model. By taking an actual offshore wind farm as an
example, the simulation and comparative analysis are carried out. The results show that the method proposed in this
paper can significantly improve the economy of the power collection system, select a more low-carbon scheme, and
show strong practicability and feasibility.
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Figure 1 Connection between offshore wind farm and offshore oilfield platform
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Figure 4 [Initial topology of simulated submarine cables
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Figure 6 Initial topology structure of power collection system of actual offshore wind farm
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Table 2 Main electrical parameters of transformers in wind farms
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Table 3 Types and main electrical parameters of

step-up transformers in wind farm

WOERT/  BUERIE/ [EE7NE]
LRSS AL
(MV - A) kV /%
S718- 2304+8X% YN/yn0/
300/300/2 14/24/9
300000/220 1.12%/66/10 d11
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Table 4 Parameters of 66 kV submarine cable
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3X95mm® 281 305 1.2 0.246 0.120 1180
3X 185 mm® 392 425 3 0.127 0.144 1630
3X300 mm® 541 604 4 0.078  0.167 2200

3X 500 mm* 685 702 0.046 0.175 3000

ul

3X800 mm* 767 811 6 0.027 0.186 4100
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L 66 kV 22 1 2R £ M 4 St 26 2% 165 IS v 4 R 441
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Figure 7 Topology of six feeder lines in wind farm
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Figure 8 Topology of seven feeder lines in wind farm
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Figure 9 Topology of eight feeder lines in wind farm
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Table 5 Cost analysis of submarine cables

CEED A5k

WS T BT RE . B

Bigk B/ UK/ BEERL ATERHEL &/
km Ji ot AR/TTIE AR/ TR Tt
With 2433 7241.06  4311.07  4489.73 16 041.86
6 2118  8113.39  3521.73 424347 16 278.59
7 21.94 669324  4193.04 434493 15231.21
8 22.779  5505.54  4998.06 452442 15028.02
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Table 6 Wind power utilization rate under different

feeder line optimizations

T B AL T/
Witk 23.13
6 27.34
7 25.61
8 22.53
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Figure 10 Submarine cable layout by engineering

optimization method
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Figure 11 Submarine cable layout by local

optimization method
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Figure 12 Submarine cable layout by second-order

cone convex optimization
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Table 7 Construction length of submarine cables by

various methods
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Table 8 Construction cost and operation loss of submarine

cable by each method
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