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Equivalent Model of Wind Farm Considering the Rotor Speed After Grid Fault

HU Qinglin, FU Pan
(School of Information Engineering, Inner Mongolia University of Science and Technology,
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Abstract: To study the dynamic characteristics of large wind power plants and to model the wind farm rapidly
and accurately, it is suggested that the rotor speed of wind power generator be taken as the parameter for
clustering the wind turbine unit when it is incorporated into the power grid. A fast clustering algorithm, named K
-means clustering algorithm, is employed for clustering via the software SPSS. An equivalent model of multiple
generators in DFIG-type wind farm is established by the software MATLAB/Simulink considering the impact of
grid failure on transient characteristics of system. The simulation time is reduced greatly on the premise of
ensuring the accuracy of the simulation, and the simulation result is more close to the actual operating condition
of wind farm. The superiority of the proposed method is verified by comparative analysis of simulation results.

Key words: wind farm model; K-means clustering; rotor speed; doubly-fed induction generator
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Table 1 Electric parameters of wind farm
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BEDIHRKW 750
e LRV 690
B A He 50
p—_— R/p.u. 0.010 30
Rip.u. 0.017 18
X./p.u. 7.800
XJp.u. 0.110
X/p.u. 0.124
Hls 25
XA HJs 0.3
K/p.u. 90
Dip.u. 0
P — S/IMVA 0.85
X/p.u. 0.045
T — S/IMVA 50
X/p.u. 0.1
RI(Q-m™) 0.46x10"
BT LS X/(Q-m™) 0.23x10°
C/I(MQ-m) 5.25
BHLA AN E A A ClpF 1500
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Table 2 Length of transmission cable in wind farm of

erery wind turbine

CER) K /m CER K /m
0-1 321 8-9 101
1-2 356 9-10 389
23 371 10-11 302
34 411 11-12 367
4.5 117 12-13 57
56 426 13-14 427
6-7 346 14-15 422
7-8 381 15-16 402
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Table 3 Wind speed of wind turbine

1L WG/ (m+s™) HL2H K/ (m+s™)
1 9.5 9 9.4
2 12.6 10 12.5
3 13.2 11 12.8
4 14.2 12 14.3
5 11.6 13 9.3
6 9.8 14 13.0
7 14.5 15 14.1
8 14.0 16 14.6
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Table 4 Comparison of the cluster classification index

and actual values(per unit)

HLH ® HH | Pl ® HIUE
1 1.0831 1.0852 9 1.0808 1.0820
2 1.136 6 1.138 8 10 1.1449 1.146 8
3 1.1427 1.148 8 11 1.1476 1.1497
4 1.1516 1.1540 12 1.1494 1.1515
5 1.1271 1.128 5 13 1.0784 1.0802
6 1.1300 1.1320 14 1.1406 1.1428
7 1.1537 1.1559 15 1.1507 1.1529
8 1.1564 1.1587 16 1.1487 1.1512
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Table 5 Results of two classification methods
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Table 6 Parameters of cable after equivalence

ZHU HH

Loy/m 344.26

Lo/m 197.099
RI(Q-m™) 0.46x10°
X/(Q-m™) 0.23x10°
C/MQ-m) 5.25
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Table 7 Error of 3 equivalence models
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Fig. 4 Dynamic response of wind farm outlet
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Table 8 Error of 2 equivalence models
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