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Short circuit current and voltage frequency inconsistency in wind farm and its effect on
distance protection and relay protection test

BU Qiangsheng', GAO Lei', SONG Liangliang', SONG Shuang', CHEN Ning?, GAO Bingtuan®
(1. Jiangsu Electric Power Company Research Institute, Nanjing 211113, China; 2. China Electric Power Research Institute,
Nanjing 210003, China; 3. School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: Firstly, based on the equal circuit of power grid with doubly fed induction generators (DFIG), the paper studies
the frequency components of short circuit voltage and current in the place where the protection devices are equipped with.
And the analyzing result leads to different frequency characteristics of voltage and current for wind farms during faults.
Secondly, simulations based on Matlab/Simulink verifies the particular characteristics and yields the relationship between
transition fault impedance and the characteristics of short-circuit voltage and current. Following the frequency’s feature of
short circuit current, the reliability and adaptability of distance protection are analyzed. Finally, simulation results verify
the adaptive failings of this traditional protection in wind farms, and the results also have some certain instructional
significance to relay protection test.
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Fig. 1 Transient equivalent circuit diagram of induction motor
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Fig. 2 Short-circuit equivalent circuit of grid
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Fig. 3 Diagram of power system with wind farms
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Table 1 Parameters of line
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Table 2 Frequency of AC component of short-circuit current

and voltage in wind farms’ side

_ 35 Hzdk S0 Hz#: 35 HzHE
Ry REE b - e b

P P Pitl
va Iy 133.1 39.46 77.13%
Uw 759.5 309.2 71.07%
Iy 137 19.16 87.73%

10Q s "
Uw 1.737x10 1.77x10 8.94%
Iy 152.3 330.1 31.57%

100 Q s .
Uy 9.777x10 1.196x10 7.56%

M 2 AT LLE Y R=0 Q I, 2% Hi 2k | XU
SRR 0 = AL RS 73 oh 35 Hz (WA o) it
M R=10 Q B, 1 XU (0 Fh 38 1) = 2 B b
35 Hz MACH &, 1 FE R 0 2 B ARG 700 50 Hz
AR s 124 R=100 Q i, KUK 35 Hz
MR 5 Ry A 10 Q ELH BTN, HLUE S &)
SRUA 50 Hz 4 1.

2 EBRFRIPEREIGTRENE

2.1 BEERPAIEKFEE
FER B IR, MR Zn KK, XN
RGP LRAL I LS U 55 R LR I Z B, B

Z, =" 11
n=7 (1)

KADT, Zn A—8E i EnT LR AR bR
eI R, Wnl LB MR E kR R, Bl
Z,=|Z,| 20, =R, +iX, (12)
X2 |Z, | W EBLGTIIEL: , ol BT
FIREES s R, VI EFHPTIISEES; X, A &bt
M RE 5
W R R A R YR I, U B, 1, 38K,
Zn 2 N FLE% RS IR e b 2 TR R e 5 BHBT Zico XoF
HABSZE i g ok it W 2R 20 5E i/



_24. CE R R R EEL

E‘J[/Jlj;ﬁﬁ AN S, Z SRS L g E
-, Bl
Z . =Z =zL =(n+jx)L, (13)
K3)F: z ALK LB E AT 1, x50
hy B AR RS 2 (1) 1 FL LR L
WF25 8 RIS H Lo, 1T LA 204 5% FH BT
Zet N
Zy =zLy (14)
FRAE I EE FHBT Zo LEAS R O W AR RN A A7 1)
ZE5t, RIRENEIX > RGP
RAAEIX WL A& X Fh
BHATLAK FL 28 5 PHT 1 T s AR XA TR AT A
HIATE, VR sESR ) UTETE, Serp L&l 4 pr
IR TE SRR B R W

Zn
Xa l

V%

o
4 PRinEF4E

Fig. 4 Characteristic of impedance circle
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Fig. 8 The measured impedance in internal fault
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