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SUMMARY

Generation of electricity using wind power has received considerable
attention worldwide in recent years. In order to investigate the impacts of
the integration of wind farm into utilities’ network, various windmill
models have been developed. One such impact is related to the critical
clearing time (CCT) of the wind power generators.

This paper reports investigation into the factors that influence the
transient behavior of the wind power generators following network fault
conditions. It is shown that wind farm CCT can be affected by various
factors contributed by the host network. Such factors include capacity of
wind power, capacity of load, power factor of the wind generator, power
factor of the load, length of the interfacing line, the moment of inertia.
Results obtained from several case studies are presented and discussed.
This investigation is conducted on a simulated grid-connected wind farm

using Digsilent Power Factory.
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Table 1 Modeling parameters.

Capacity of the generator Line Capacity of the load

(Power factor)

(Between wind farm and station)

(Power factor)

660[kW]x 15
(0.9)

ACSR(160[mm2]) 10[km]
R=0.2024[ & /km]
X=0.3891[ 2 /km]

50[MW]
(0.9)
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Fig. 6 Schematic diagram of the network connected with wind power system.
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Table 2 Generator parameters.
Rated power output 660[kW]
Voltage 690[ V]
Number of poles 4
Rated speed 1890[rpm]
Power factor 0.9
Efficiency 95[%]
Rotor inertia 29[kgm?’]
Stator resistance(Rs) 0.0048[ Q1]
Stator reactance(Xs) 0.0816[ Q]
Rotor resistance(Rr) 0.0040[ 2]
Rotor reactance(Xr) 0.108[ 2]
Magnetizing reactance(Xm) 3.72[Q]
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Fig. 8 3-phase short-circuit.

Fig. 9 2-phase to ground fault.
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Fig. 10 2-phase short-circuit.

Fig. 11 1-phase to ground fault.
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Fig. 12 Effect of type of faults on the wind farm CCT.
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Fig. 14 Fault at the center of the line.
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Fig. 16 Fault at the load.
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Fig. 17 Effect of type of fault locations on the wind farm CCT.
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Table 5 Effect of operating power factor on the wind farm CCT.

Power factor of the wind generator CCTIms]
0.8 195
0.85 180
09 165
0.95 150
1 135
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Table 6 Effect of load power factor on the wind farm CCT.

Power factor of the load CCT[ms]
0.8 145
0.85 155
09 165
0.95 180
1 205
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Table 7 Effect of the line length on the wind farm CCT.

Length of the line[km] CCTI[ms]
0 380
1 350
5 250
10 165
15 105
20 65
25 35
30 10
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Table 8 Effect of inertia on the wind farm CCT.

The moment of inertia[kgm’] CCTlmsl
9 45
19 100
29 170
39 230
49 290
59 350
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