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A planning method for transmission system of offshore wind power base
based on a coded planning matrix

BIAN Xiaoyan', ZUO Xuanze', PAN Tingying’, ZHOU Bo', YANG Yue', LIN Shunfu'
(1. College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
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Abstract: The development of offshore wind power base (OWPB) offers advantages in coordinated layout and unified
planning. However, planning methods suitable for small-scale offshore wind farms are no longer adequate for OWPB at
the ten-gigawatt level. Transmission system planning for such bases involves partitioning the wind power base, locating
offshore booster and aggregation stations, optimizing transmission routes, and selecting grid connection points. To address
these complexities, this paper proposes a planning method for grid integration of OWPB based on a coded planning
matrix. First, the improved K-means cluster method is introduced to partition the OWPB. Second, the improved gravity
center method is adopted to locate the offshore collector and booster stations, considering varying cable transmission loss
and capacities of wind turbines. Then, aiming for optimal economic performance, a planning model based on a coded
planning matrix is established to achieve coordinated planning of partitioning, station locating and sizing, cable selection,
and grid connection point optimization. Finally, simulations are conducted using a real OWPB for verification, and the
results show that the proposed method achieves faster computation and more economical planning outcomes than
traditional planning methods.
This work is supported by the National Natural Science Foundation of China (No. 51977127).
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Fig. 1 Schematic diagram of large and small partition of OWPB
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Fig. 2 Collaborative planning flowchart of OWPB transmission system
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Fig. 3 Optimal planning flowchart of OWPB transmission system
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Table A1 Relationship between rated power and rated voltage

2

T EP: R)s_sub‘ F,

os_sub,max

and cross-sectional area of VSC-HVDC submarine cable

FVE RIS AUE DR /MW

R T AY/mm? - -
HLEZE 2] 400 kV HLE S5 525 kV
1x1000 864 1080
1x1200 952 1190
1x1600 1124 1405
1x2000 1284 1605
1x2500 1464 1830
1x3000 1587 2155

RA2 EUHERERSH
Table A2 Parameters of VSC-HVDC submarine cable

RS2 /kV Ay By
+400 0.403 0.0076
+500 0.565 0.0061

A3 5 LRB RS HM A ELESRETEREE
Table A3 Distance between OWPB and PCC and

absorption capacity

I R B km HHNEE/MW
1 115 6250
I 120 4350
11 125 4750
v 130 5000
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Table A4 Reliability parameters of device component
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VAR AR R 3 0.131 240
TEAE U 0.08 240

R A5 TES X W S FMETIE S E S E R
Table AS PCC connected in different partition and sectional

area of selected submarine cables
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