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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 (Theoretical model)
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2.1 (Wind turbine model)
,

.

. [3,5,6]

dĒ
′

dt
= −jsωsĒ

′ − 1
T

′
0

(Ē
′ − j(X − X

′
)Īs, (1)

V̄s − Ē
′
= (Rs + jX

′
)Īs,

2H
ds

dt
= Tr − TD − Te, (2)

TD =
CDωr

Tr0

= KDωr, (3)

Te = Pe = E
′
qisq + E

′
disd, (4)

Tr =
Cp(λ, β) · 1

2
ρπR2 · V 3

ωrTr0

, (5)

β̇ =
1
Tβ

(βr − β), (6)

βr =

{
KP ΔPe + KI

�
ΔPedt, ΔPe � 0,

0, ΔPe < 0,
(7)

ΔPe = Pe − PeB, (8)

Cp(λ, β) = 0.22(
116
λi

− 0.4β − 5) × e(− 12.5
λi

), (9)

1
λi

=
1

λ + 0.08β
− 0.035

β3 + 1
. (10)

: Cp(λ, β) , Pr , ρ

, R , V , λ

, Tr0 , Tβ

, βr , Vs

, E
′

,

Is , Rs , Xs , Rr

, X
′

, T
′
0

.

Ē
′
= E

′
q + jE

′
d, V̄s = Vsq + jVsd,

Īs = Isq + jIsd, X
′
= X1 +

X2Xm

X2 + Xm

,

X = X1 + Xm.

X1 = l1ωs , X2 = l2ωs ,

Xm = lrsωs , l1
, l2 ,

lrs
[3,7], s

, ωs .

2.2 (Power grid model)
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3 (Simulation model)

, MATLAB Simulink ,
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9 2 MW ,

18 MW, 1[3].
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Table 1 Electrical parameters of DFIG WT unit

2 MW

P MW 2.0

Vs V 690

D m 80

V m/s 13

Tβ s 0.5

KD − 0.01

KP − 5

KI − 25

H s 3.5

Rs pu 0.00488

Xs pu 0.09241

Rr pu 0.00549

Xr pu 0.09955

Xm pu 3.9527

s0 − –0.010

X pu 4.0451

X
′

pu 0.1895

T
′
0 s 2.3499
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2 Matlab/Simulink

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

4 (Transient analysis)
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4 10 kV ,
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110 kV 10 kV .

, 10 kV , 2 B10
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10 kV

.

3 10 kV

Fig. 3 Active power dynamic response of transformer

located at 10 kV

4 10 kV

Fig. 4 Reactive power dynamic response of transformer

located at 10 kV
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Fig. 5 Phase voltage dynamic responses of transmission line

6

Fig. 6 Phase voltage dynamic response of wind turbine units

5 (Conclusions)
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