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Three phase short circuit fault transient analysis of wind farm installed

with DFIG wind turbine system
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Abstract: Three phase short circuit fault transient analysis of wind farm installed with DFIG wind turbine system deals
with the impact between the wind farm and electrical network. First, based on theoretical analysis, a dynamic model of
wind turbine system and power grid were built. Then, applying Matlab/Simulink to parameters of the system, the simulation
model of wind farm was programmed. Finally, with the digital simulation and analysis, the transient characteristics of key
parameters of the wind farm and wind turbine unit were discussed. The built model and simulation results provided the
theoretical basis of research of the impact between the wind farm and the electrical network.
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Fig. 1 Sketch of DFIG wind turbine system
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2 MR A (Theoretical model)
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2.2 HLMEER (Power grid model)
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3 {fE(Simulation model)
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Table 1 Electrical parameters of DFIG WT unit
28 9 BAL 2MW
e D 2% P MW 2.0
HIE HL Vi \Y% 690
WA HAR D m 80
e AT V. mis 13
PATHINTAIE R T s 0.5
FH & Z %k Kp - 0.01
Lepidilds g Kp - 5
Ry ¥l 25 i 4 K1 - 25
BLZH I i) 5 £ H s 35
S HLRH R,  pu  0.00488
JEFHPT X, pu 0.09241
e e R,  pu  0.00549
Herit X, pu  0.09955
JER L X, pu  3.9527
B I 22 S0 - -0.010
[F] 2 HL L X pu  4.0451
SR AL X" pu  0.1895
Hrot s T s 2.3499




F1H

L BEME A5 XU ARL A IR P 7 = A L o el S i e AR A 20 B 143

—a |A
Al— —=|B —
X Bl \H/m
Clo—s B —a|C
Mo ET
L 9. a0 MWAA
A A gug Al A A A . 2 A
FN@B BB BB -B%%b s LB Y m
! Cl—=C™ Cle C ¢ iC%ic L] i
110KV 2500 MVA B110 20 km#ihi A I 58 B10 C
X/X=3 (110kV) Hokv/10kv| | (10kV L) 2
eyl 3%2.0 MWHLAL
Bl— A
b
_ﬁ_c B Jfm—
cs *N C
SJIE
X,=4.7 Ohms %3-3 R Rt 3
L 3%2.0 MWHLAL
B2 R AL {EMatlab/Simulink 17 FAR FUAE &

Fig. 2 Simulation model sketch of wind farm in Matlab/Simulink

4 B A5 Hr(Transient analysis)
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Fig. 3 Active power dynamic response of transformer

located at 10kV
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Fig. 4 Reactive power dynamic response of transformer
located at 10kV
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Fig. 5 Phase voltage dynamic responses of transmission line
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Fig. 6 Phase voltage dynamic response of wind turbine units

5 45 (Conclusions)
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