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Fig. 1 Z-type transformer diagram
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Fig. 2 Wind power farm structure diagram
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Fig. 3 Simplified wind farm model and zero sequence path
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Fig. 4 Fault traveling wave refraction and reflection process
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Fig. 5 Wind power farm fault location flow chart
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Table 2 Wind farm network structure parameters
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LS K/ —
HLBH/Q) - km™ L JB/H - km ™ 2/ - km™ FELBH/Q - km™ HEY/H-km™ HA/F km™
Ki-K, 5
K-K; 10 0.13 1.13%10° 1.29x10° 0.39 3.27x107 5.20%10™
KK, 6
Ki-K, 0.2
Ki-K, 0.3 0.17 2.77x10™ 3.29x10°* 1.72 1.11x10° 6.90x10™

Ki-K. 0.4




118 XK [H

2
H

=1
b

s 414

Ay,
£

DB, 85— EAE 0.05 s I KA J Bk e, it
D5 BLIGUE T RAFRIEFROR Sl a5 . WE A
v 55 000, s DX (]l BB e e e L) R A7 480
AE ., TR IR R, RAA I K, -K, - K, X (8] i 58 fF
ghEIR
4.1 RERREAIR

AR SOR SRR A K 100 MHz B BCHEAE S < 2L 52 %L
P57 o 1 MHz [ RAEEEAE R IR bn R AR B, 43 i)
FLUEAT 2 545 4 AR A . XA (R BB A7k sk
VU, P55 B B Sk o X B, AR R R 22 A5 2R
LI 6,

I ) R

.15 I 2 5 A
= C2fsiA Sk
EL

0.5

0.0 1 2 3 4 5 6 7 8 9 10

N
a. 2AE AT (1 2
2.0 s
L WV

W15 AR
4 (ST A S Y
= I— 1 N RS
&

0.5

0.0

5 6 7 8 9
FEA R

b. AAE SR EIR 22
K6 TR B PCRRBIE R X L

Fig. 6 Comparison of wave head recognition results before and
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after raising the sampling rate
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FAULT LOCATION OF SINGLE-PHASE EARTH IN TRANSMISSION
LINES OF WIND FARM

Zhang Ke, Zhu Yongli, Zheng Yanyan, Gao Jiacheng
(College of Electrical & Electronic Engineering , North China Electric Power University , Baoding 071003, China)

Abstract: In order to improve the phenomenon of abandoned wind caused by the transmission line short circuit fault, a
fault location method based on wind power farm characteristics and traveling wave principle is proposed. It uses the
characteristics of grounding transformer in large-scale wind power farms to obtain the criterion of the fault interval. A new
method to calculate traveling wave velocity (theoretically the actual wave velocity) is deduced, which solves the defects of
the existing traveling wave velocity calculation. Gray model (GM) is used to improve the sampling rate of the original data
to reduce the quantization error and further improve the fault location accuracy. The effectiveness of this method is verified
by using PSCAD/EMTDC simulation software and the results show that it can be used in fault location of wind power farm
transmission lines.

Keywords: transmission lines; fault location; traveling wave; wind farm; single phase- to- earth fault; grounding

transformer; gray theory



