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Selecting approach for transient model of wind farm aiming at system simulation
considering correlations among multi-factors
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Abstract: An appropriate transient model of wind farm is demanded for researches about the impacts of large scale wind
generation. Firstly, the influence factors which should be taken into consideration of the transient model selecting for wind
farm are investigated in view of four aspects as follows, the installed capacity of wind farm, types of wind farm, the point
of interconnection of wind farm and the arrangement of wind turbines. Secondly, the calculation method of threshold
selection for different transient models of wind farms for system simulation which meets the requirement of the error
evaluation index is proposed and a practical criteria for selecting the transient model of wind farm is presented. Finally,
the effectiveness of the proposed method is verified based on an actual regional power grid.
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Fig. 1 Geographical wiring diagram of actual power

network in a district

1.06 |- S BERLZE 3 15 MW
1.04
1.02F
:i ]‘00 I Fi Lot s e ™
= G BT/ PRS2 LY
=2 098
® 0.96
0.94 -
0.92
\V
0.90 | ; ; ; i i i
0 1 2 3 4 5 6

t/s
B2 £FHAEA I5SMW B REEBEE
Fig. 2 Liangying substation voltage when the installed
capacity is 15 MW
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Fig. 5 Active power of tie line 1 when the installed
capacity is 285 MW
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Fig. 7 Active power of tie line 1 when the installed
capacity is 700 MW
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value of £ is different
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Table 1 Liangying substation voltage and corresponding
value of S5

C Pw/MW Ui/p.u. Ur/p.u. Buay
0.45% 13.5 1.047 1.049 0.2%
4.5% 135 1.050 1.072 2.1%
7.2% 215 1.044 1.099 5.0%
9.5% 285 1.036 1.093 5.2%
14.2% 426 1.023 1.110 7.8%
16.7% 500 1.011 1.114 9.2%
19.0% 570 0.996 1.118 10.9%
21.5% 645 0.976 1.121 12.9%
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Table 2 Liangying substation voltage and corresponding
value of S5

Cc Py /MW Ur/p.u. Us/p.u. Buis)
0.45% 13.5 1.049 1.049 0%
4.5% 135 1.072 1.072 0%
7.2% 215 1.099 1.099 0%
9.5% 285 1.093 1.093 0%
14.2% 426 0.995 1.005 1.0%
16.7% 500 0.975 0.988 1.35%
19.0% 570 0.951 0.968 1.76%
21.5% 645 0.928 0.959 3.23%
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Table 3 Active power of tie line 1 and corresponding value of

Npay and B,

c P /MW P, MW Mpa.2) Bray
0.45% 10.5 116 1.1 9.5%
4.5% 90.6 99.4 8.6 8.6%
7.2% 151.0 164.1 13.1 8.0%
9.5% 200.0 219.8 19.8 9.0%
14.2% 300.0 4442 144.2 32.4%
16.7% 345.1 530.4 185.3 34.9%
19.0% 390.7 607.2 2165 35.7%
21.5% 4352 686.2 251.0 36.6%

R4 B | BINIERRIBR I 1,05 F By B
Table 4 Active power of tie line 1 and corresponding
value of 77p03 and Bps,

c Py/MW Py/MW Npi2) Bris)
0.45% 116 119 0.3 2.5%
4.5% 99.4 103.7 43 4.1%
7.2% 164.1 170.0 5.9 3.4%
9.5% 219.8 2295 9.7 42%
14.2% 4442 392.6 51.6 13.1%
16.7% 530.4 460.1 703 152%
19.0% 607.2 526.7 80.5 152%
21.5% 686.2 571.5 114.7 20.1%
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Fig. 10 Voltage contrast of Liangying substation during the

difference of wind farm model
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Fig. 11 Active power comparison of tie line 1 during the

difference of wind farm model
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