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Reactive power optimization control interval setting for offshore wind farm grid connection points

XIAO Hongyan', ZHONG Kanghua', FAN Wei?, Y1 Yingqi', HUO Jiaxing', ZHANG Yongjun'
(1. Smart Energy Engineering Technology Research Center, School of Electric Power, South China University of Technology,
Guangzhou 510640, China; 2. Electric Power Dispatching Control Center of Guangdong
Power Grid Co., Ltd., Guangzhou 510062, China)

Abstract: The integration of offshore wind farms into the power grid often accelerates reactive power and voltage
fluctuations in the access point area, rendering existing automatic voltage control (AVC) strategy insufficient to meet the
reactive power regulation requirements. To address this, an energy-saving-oriented and practical method for setting
reactive power optimization control intervals at grid connection points of offshore wind farms is proposed. First,
considering the operational characteristics of offshore wind farms, the quadratic curve of active power loss in the grid
connection area is investigated. Then, active output scenarios are categorized according to the active power output
capacity of the offshore wind farm. By using the principle of minimizing active power loss differences to define the
optimization cost, the reactive power optimization control interval is determined accordingly. Finally, a series of intervals
under different scenarios are adjusted using the semi-invariant method to obtain the differentiated upper and lower limit
values for reactive power control. Simulation experiments based on actual offshore wind farm grid connection scenarios
show that the proposed method significantly improves energy efficiency and voltage stability in the grid connection area,
offering an effective solution for reactive power control in offshore wind power integration.
This work is supported by the Natural Science Foundation of Guangdong Province (No. 2024A1515010435).
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Fig. 1 Offshore wind grid connection schematic
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Fig. 2 Active loss quadratic curve
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Fig. 3 Flowchart of reactive power optimization
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Table 1 220 kV submarine cable parameters

B3 3x1000 mm” # [ 3x630 mm” #
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Fig. 4 Active power loss characteristics in different scenarios
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Table 2 Reactive power optimization control intervals

in different scenarios
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Table 3 Wind farm active output intervals and reactive

power interval settings in 4 scenarios
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Table 4 Comparison of interval optimality in different scenarios

‘ B U SEFE AL R
758 X ]
¥IE/MW MWh

X[ 1 0.4228 154.322

X [f] 2 0.5296 193.304
W1 )

[X[a] 3 0.4764 173.886

X I 4 0.4390 160.235

X & 1 3.7355 1363.458

X 2 3.7326 1362.399
W52 X

X [d] 3 3.7371 1364.042

[X (7] 4 3.7457 1367.181

X If] 1 7.4761 2728.777

X[ 2 7.4714 2727.061
Y3

X a3 7.4697 2726.441

X [f] 4 7.4720 2727.280

X (7] 1 11.5789 4226.298

[X (7] 2 11.5693 4222.795
Y 4 )

[X[a] 3 11.5623 4220.239

X J&] 4 11.5579 4218.634

F3 4 R H AR, BT HRE 5
R AR T T O R X R e, Wil s
FE 6 Fios.

TR 4. W5 A 6 gE BT s, @il ATy
EAR B oD g i X (A A AR X A, i X A

"/

THEREY 5 T A DR, SE e R b,
ESE T XAl de pe v o

0.60 3.750

=z z

=055 = 3745

o o

2 2 37

e 0.50 - 3.740

=4 =g

2 04 = 3735

o ke
o400 ED BN E 3730 B0 B B0 B

X 11 DX 1812 X 13 [X [i]4 BT B 12 D13 X T4
(a) i1 (b) 582

7.480 11.60

§ E 11.59

:E 7.475 w1158

5 =

@\ EE 11.57

EE’ 7.470 % 11.56

@ @ 11.55
7.465 54

XA 1 X )2 [X /)3 [X )4 [X A 1 [X )2 (X 53 X )4
(c) 753 (d) T 5t4

E 5 TREAR TARFEEIL

Fig. 5 Comparison of the mean active loss in different scenarios
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