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Abstract

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 utiliies’ network, various studies have
been investigated. One such impact is related to the Critical Clearing Time (CCT) of wind power generation
system.

This paper reports investigation into the factors that influence the transient behavior of the wind power
generation system following network fault conditions. It is shown that CCT can be affected by various factors
contributed by the network. Such factors include capacity of wind power, power factor, the length of the
interfacing line, etc. This investigation is conducted on a simulated grid-connected wind farm using Digsilent
Power Factory.
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Fig. 1. Wind generator mode!
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Fig. 2. One line diagram of network connected to
wind generation farm
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Table 1. Generator parameter
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A 2 Ad2(X'2) 0.0198[R]
342 A 3HR'2/s) 0.0026[ Q]
A3} A &H(Rfe) 35.2[21]
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Fig. 3. Wind generation bus voltage(fault duration
125(ms))
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Fig. 6. Wind generation bus current(fault duration
130(ms))
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Fig. 4. Wind generation bus voltage(fault duration
130(ms))
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Fig. 7. Wind generation active power(fault duration
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Fig. 8. Wind generation active power(fault duration
130(ms))
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Table 2. CCT according to wind generation
capacity

82 ZFMW] 10 20 30 40
AAAZ D=
AF 30(kA]
CCT |gA4As e
(ms] | A% 20[kA]
AAAE G
AF 10[kA]

125 | 121 | 116 | 111

122 | 118 | 114 | 110

% 94 90 | 8

3.2 TwxJ| g0 [HE CCT =yt

Y &% 10MW], F38} 50(MW], F8 &
o] A8 Aol kmld - FotAdel] Azt g
Aae ™ dAEE T $E7] 8o IE g
AA Mzhe F 3ol EASIT FollA He wpet 1t
o] Y TA7] HEo] IVHIFF YA AAARe]

AXA Ho} H= FgAo] Yolde & % gk

® 3. SEWH)| 9EN OB CCT

Table 3. CCT according to wind generator p.f.
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&9 Hollkm] 10 | 20 | 30 | 40
AAATEZ
A5 30[kA]
CCT | dAAEG
[ms] AF 20[kA]
HAAE T
AH 10[kA]

253 | 179 | 125 | 82

229 | 168 | 122 | 74

164 | 129 | 96 | 62

Eol M R uls} go] Rl o] FARAS
A7 AANE] @A HAR AAATE Berg
ol ¥2 WA Ao o] HSN et e
a7 2o ez vehtn ok

¥ 5. H5l8%0 ©W& CCT

Table 5. CCT according to load
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Table 6. CCT according to load p.f.
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