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A new method of the resonant grounding system fault line detection based on EMD

ZHA Cong-mei', WANG Chang-jiang?, WEI Yun-bing”, LI Tao’, LU Guang-hui*
(1. School of Electric and Information, Zhongyuan University of Technology, Zhengzhou 450007, China; 2. School of Electrical and
Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 3. Nanyang Power Supply Company,
Nanyang 473000, China; 4. XJ Electric Co., Ltd, Xuchang 461000, China)

Abstract: To solve this problem that harmonic grounding system fault line zero sequence admittance levy does not highlight, this
paper proposes a new resonant grounding line selection method based on EMD. In this method, each line zero sequence admittance is
decomposed with EMD, characteristic component is extracted, and the fault line is selected by comparing the characteristic

component symbols of the fault line and non-fault lines. Extensive simulations show that this method is not impacted by the ground

fault resistance and the initial angle, and can accurately select the fault line.
This work is supported by National Natural Science Foundation of China (No. 61305080).
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Fig. 1 Single-phase grounding circuit

ARG AR, AR L K%
7 P g AT AR

);diOZI% =joC, ey
U 4io

FH e ¥ o ORI A 10 55 % I Wi 2 4 11
BTG QLT SANZLHABID: 1o
R DL 5 § S AR HORLR I () R HLIAE s O a0
R C, 5 i 28 H S R0 iR

XL, BOER ARSI, R 2

00

HH

i

H-H

Elf

(IR S Sip)
-1y 1 .
Y40 = ,djo =——-j@Csy ———)+joC, (2)
U R, 3wl /
djo

18 H AT HR B RS, K2 R AL
o Wy <L #1382 TR T i,
(2]

MRS Clgh) RRTZEM, HICR7I %0, 1XE
B T Rk P 7 e I F e e el 4 B S A K
PRSI MESAR, IR FrH it it
MO A REAME R B A PE IR, e L
T, KNI SN RN TR, R,
FE AT T T S BT 45 2 e g B 25 5 i T L s
ik
2 EMD Bk

EMD Syd it — Rl B8 I ) e ATA HE 7y, 36
BRI |55 N | O U R R | D Y = Re iy (195
BT AR R EZ AL, i (A IMF 23 5
SEH TR SRR Sy, RN T A5 5 B RS
fE. o, FAS IMF D008 S AN D )
RS BN BRI 2 A AN B 2 A KT 15 2) 75T
— i R AR M N

EMD 5k () EEERANR

(D FRHBEES x(¢) FIFTE WA A, W=
BRI G R RRGE S L T a%d; LR
B ERIT I Sy m, (2) 5 ¥ x() 1825 m, (¢) w3 2
T ANEBRRIANES b () « WHR A () RE—A
TR S, WER BRI, HEMEFTEE S 0
BagaA RN E, XA R T AN w1
— NGRS R EL imf,| (1) -

(2> H x() W2 imf, () 52— ANF I 7.(1) 5
FExt () BRI (1) 215 A ARIERAS R AL
imf,(t), TR PSR E BT R Er (0) A0l 4y
fiFt A1k

(3) L LA P BRI 3 x(1) 4 EMD 43515
|

x(t)= Zn: imf,(t)+r,(t) (3)

Kb r () AFIRT; x(r) 4 EMD S s15 28] T
1 AN 5 B AN A R 50 IMF
3 E T EMD HyIEHR Rt ihit sk [RIE
BHETPE T BT ol g, et~ b2k
HAEMbs e B gh 55 . AR EMD REFI
GIBRURFIE N 85t e (0 PR AN 5 AT 2, 4530 s
oyimf,(¢), BEISIR imf, (8) HAT R I RFE
B2 o35 iR R G M LR, 3
— BRI A AR ARG E R R (R AR



-102 - & 0% EP DA

0=90") I, HLNIELLLT SHIL EMD 2 iftJ5 13
P S SRR . K 2 AR, %5
LHHANIE, MWK 20) A, % gy

i, XEE ARG . Rk n] DUE
BRI imf, () BIARF 518 R A 2K
8 : : : :
6
W 4
= 2
0
2 50 100 150 200 250
() UGS 5 R 210 )7 S AN e 14
o 0
>~
)
49 30 100 150 200 250

KA RiKL
(b) EMDZJ3ift i 2 3 1¥) % )3 34 B T Pl
2 EMD 4> Al 5 £ B% FR 40 R (B
Fig. 2 Susceptance waveform before and after EMD

decomposition
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Fig. 3 10 kV power supply system with three feeders
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Table 1 Grid parameters

R JFht R/Q L/mH C/PF
ek IEF 0.17 1.25 9.327
Iy 0.317 4.93 5.133

Mk IEF 0.12 0.737 0.293
Iy 0.507 0.609 0.293

#z2 FE4ER
Table 2 Simulation results

WHARBL/S

R/Q 6/(°) SCRR AR R M ML B eSS R

’ L1 2 L3
0 234 121 113 Ll LI i

0 30 535 2.84 251 L1 L1 i
60 9.68 492 4.76 L1 L1 i
90 12.14 721 493 L1 L1 i
0 225 1.16 1.09 Ll L1 i

500 30 5.26 275 251 L1 L1 R
60 9.52 483 479 L1 L1 i
90 1.24 1.24 1.24 5324 B2k R
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Fig. 4 High frequency component waveform of each feeder’s

susceptance
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