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Fig.1 Schematic diagram of offshore wind farm cluster
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Fig.2 Output curve of wind farm cluster in a certain area

of Jiangsu
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Fig.3 Continuous output curve of wind farm
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Fig.4 The process of population initialization
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Fig.5 The overall process of improved genetic algorithm
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Table 1 Economic and technical parameters of
collector submarine

BMEA/mm®  AERAE/MW /70 -km MR

70 24 77.8 2
120 33 91.16 3
185 41 106.76 4
240 47 117.23 5
400 60 155.29 6
800 150 550
1000 200 734
1200 300 887
1400 350 1200
1 600 400 1500

(SRS 7 S ST ST 7 S S
17# 18# 19# 204 214 22# 23# 24# 25# 26# 27# 294 284 30#

(a) W37 1
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Fig.7 Optimization results of wind turbine topology in

wind farm
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Table 2 Comparison of line length before and after
topology optimization
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NG
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KB fkm
400 0 71.8 -71.8 1045 636 409

BREAn 244 208 36 270.7 2864 -15.7
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Table 3 Comparison of technical and economic costs before
and after topology optimization
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Table 4 Wind farm location information

Hi e X/km Y/km FEHLAE /MW
1 -53.09 51.11 10
2 -48.16 51.39 20
3 -33.27 -24.20 30
4 -17.11 2255 20
5 -13.16 51.29 30
6 -19.80 -45.94 10
7 100.49 -31.29 20
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Fig.8 Topology optimization of offshore wind power system
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Table 5 Comparison of technical and economic costs of wind
power cluster topology before and after optimization

A Ak Rtas ey
mm? K km WATTC K km AT KEAm WA TTIG
240 12370 1450135 14890 1745555 -2520 -2954.20
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800 9410 51755.00 97.20 53460.00 -3.10 -1705.00
1600 14140 212100.00 119.30 178950.00 22.10 33 150.00
Mt 56310 310019.98 41630 257769.81 146.80 52250.17
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HF 5 AT (i FHAS SCRY ek s AR 8 ), 2
HL RS 1 563.1 km 1870 %) 416.3 km, 18
1o 38 24k 0 A /NG 240 mm? AT 800 mm? fY
A, SO AR K 400 mm? A1 1 600 mm?

FIARTET 2620 , REAE X2 KU 3 i A I S ik
G R T AR B KU S AR 5 SR TR FH 22 45/
TR A A M4 2 e BRI R 2R ele ik UL A
E£H )G, RERAMN 31 {CTTREALE 25.78 12
IG, AR T 16.84% , 46 HL RG IS M 10.35
{CTEIRFZE 1551270, BRI 5.15 14T,

e, R T RUEA ST L B 5
RFRBER, RALGSHEEIERNT LR AR
AR, GRS B B AR vk
BN 9 i,

60

— fRSHIL

0
20 30 40 50 60 70 80

BARREL
B9 MHEXMEREELEILL
Fig.9 Comparison of the efficiency of the proposed
improved algorithm
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Topology optimization of offshore wind farm cluster collection
system considering correlation and smoothing effects
Xie Zhenjian', Xu Sixuan', Li Chen', Li Haibo?, Jiang Keteng®, Lu Zongxiang®

(1.Institute of Economics and Technology, State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 610095, China;
2.Tsinghua Sichuan Energy Internet Research Institute, Chengdu 610000, China)

Abstract.

complementarity on the spatial scale, the line capacity is underutilized and the cost of wind power is

Due to the intermittency and uncertainty of wind power on the time scale and

high in traditional planning. Combined with the output characteristics of large —scale wind power,
considering the smoothing effect, the construction cost of transmission projects, the cost of wind power
curtailment, and the income, the economic evaluation model of offshore wind farm aggregation system
is established, and the model is solved by using an improved genetic algorithm. The genetic algorithm
is improved based on the minimum spanning tree of dynamic weight variation, and the coding,
selection, crossing, and mutation links in the genetic algorithm are improved to promote the efficiency
of the algo—rithm. Taking a wind farm cluster in Jiangsu Province as an example, the topology of wind
turbines and the convergence and con—nection mode of wind farms are optimized, and the results show
that the proposed algorithm has good optimization and convergence. And the established topology
optimization model of wind farm and internal wind turbines can effectively reduce the engineering
investment.

Keywords: smoothing effect; collection system of offshore wind generation; genetic algorithm;

topology optimization
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