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The influence of decentralized and coordinated control of DFIG on reactive power

optimization for wind farm considering cable selection

WU]Jie,SHI Qingdan, LI Shan, WEN Chenyang

(Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province, Yanshan University,

Qinhuangdao 066004, China)

Abstract: With the increasing of the wind power penetration, the network loss and voltage fluctuation of the wind farm
is becoming more and more serious. In this paper, the cable selection based on the location of Doubly Fed Induction
Generator (DFIG) is studied, and the DFIG's reactive power limit is analyzed. DFIG is commonly utilized to supply
reactive power for power grid, thus, the reactive power of DFIG, the number of fixed reactive compensation device,
the reactive power output of Static Var Compensator (SVC) and the on-load tap changing transformer tap are taken as
the control variables. Then, the minimum objective function is established as the sum of total voltage deviation and
active power loss of wind farm. The discrete variable is analyzed by employing the Linear decreasing Weight Particle
Swarm Optimization (LinWPSO), and the optimal solution of reactive power optimization is successfully obtained.
Finally, a case study is included for verification. It is shown that the decentralized and coordinated control of DFIG
which considering cable selection can effectively reduce network losses and voltage fluctuations.
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Figure 1 The structure of doubly fed induction generator
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Table 1 The cable parameters between DFIGs

T R/ X/
#/mm? (Q/km) (Q/km)

I HE

R
ks J1/kA

5-7.21-23.37-39 3X 240 0.160 0.122 52  0.455

7-9.23-25.39-41 3X150 0.256  0.137 27  0.390

9-11.25-27.41-43 3X120 0.320 0.144 27  0.350

11-13.27-29.43-45 3X95 0.404 0.151 60 0.315
13-15.29-31.45-47 3X70 0.549 0.161 18 0.260
15-17.31-33.47-49 3X50 0.768 0.171 74 0.210
17-19.33-35.49-51 3X50 0.768 0.171 74 0.210

x2 Ryt ik

Table 2 The other parameters of wind farm
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Figure 4 Node voltage contrast diagram
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