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Abstract:
high-frequency amplitude as line selection criterion. The new method is for the single-phase protection in ineffectively grounded

This paper puts forward a new single-phase earth fault line selection method based on the difference of zero-sequence

power systems. With this method, weights is given to the fault line and the non-fault line respectively, and the characteristic
difference between the fault line and the non- fault line is enlarged. This paper analyzes high-frequency amplitude after the fault line
of the signal processed by wavelet transform, then processes them, thus gets the weight of each line. The validity of the criterion is
testified with simulation experiments in various conditions.
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Fig.2 Results of the non-fault of line 1 through Db5

decomposition in scale 1
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Fig.3 Process of wavelet de-noising
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Fig.4 Results of the non-fault of line 1 through

de-noising Db5 decomposition in scale 1
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Tab.1 Line selection criterion for the single-phase fault

of neutral ungrounded system

P )23 by sum
N
A V . y/ y
A Al P, Py Z,: P,
-
D D P P>
e N | | T | 2

/A /A R /AR
F 1. N ZORBE AN il
p; =L xM,
i=1,2,---,N
ofr L AORH | R BRI A
NAE R E L E s M, 2R3 1 R &k MR 7

(4)

HLLZe I DS 3 il o AE A — RO A —RE R R
fle FTLL,  p, Wi Jekik ER P s — Mk
R, 532 DbS 7 if e M7E s — R L1
F—IRER AR TR REE 1T, 343
sum B, B4 #-45 2 H AL

s s | 4R ek b, s

N
M = %/ (5)
max ; D,

12U e AR AT LR A, B

M, >1.9

Np/
;~?n (6)

j=12,---,N,j#i

X (6) N REEFGILT O Bk H 51—
ML, TR Ry ANz 2R G s £ % 1) 1T A
R ALk e X (6), HAThREN AL WL i .
WREA WA (6) M2k, WA R .
3.2 ZHMEBE RS

XTIt TN e et R 48, TR
2 P R A L N 22 LR IEAT T M, AT LRI
FEAEREI . (HE M BT ES A Hr T %0, an R s)
THIRZR B [ AR, A B A 1 25 e B o AR T A
K, AEMBEA R P HBALT AR BRI T3
HIE R IE TR, SR U AT G M EUE 2 Z2E N 54k
WA AH R IR T4

kL AP IR 2 Pros.

Fo 2 Pt 5 A2 AN 4k B b R A B AR OB S L S R

Tab.2 Line selection criterion for the single-phase fault

of neutral grounded system via arc-suppression coil
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Fig.5 Current distribution of single-phase grounded fault

in neutral ungrounded system
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Tab.3 Neutral ungrounded system

MR BUROKE L1 L2 L3 sum 48874 Hifh
Zeitk 3 W
5.24 1.22 L1 1.00 0.73 0.26 1.99 20 0
6.28 1.39 L2 1.36 1.00 0.35 2.71 25 0
9.58 2.60 L3 3.89 2.85 1.00 7.75 15 0
8.23 1.17 L1 1.00 1.79 0.32 3.11 40 0
4.67 1. 15 L2 0.56 1. 00 0.18 1.76 25 0
13.00 2.31 L3 3.12 5.59 1.00 9.71 20 0
L 3 AEAHSM 30° B lhE

7.52 1.16 L1 1. 00 1. 60 0.40 3.00 40 30
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4.54 1. 20 L2 0. 62 1.00 0.25 1. 88 25 30
9.14 2.38 L3 2.50 3.99 1. 00 7.49 20 30
3. 82 1.12 L1 1.00 0.73 0.25 1.99 25 0
5. 36 1. 09 L2 1.37 1. 00 0.35 2.71 30 0
7.64 2.21 L3 3.95 2.89 1. 00 7.83 45 0

Rk s
5.12 1.59 L1 1.00 0. 67 0.52 2.19 20 0
7.69 1.59 L2 1.50 1.00 0.79 3.29 25 0
5.82 2.67 L3 1.91 1.27 1.00 4. 18 15 0
7.08 1. 84 L1 1.00 1. 33 1. 86 4. 19 40 30
5.77 1.70 L2 0.75 1.00 1. 40 3.16 25 30
4. 30 1.63 L3 0.54 0.71 1. 00 2.25 20 30
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Tab.4 Neutral grounded system via arc-suppression coil

M E 2 BUR KM L1 L2 L3 sum LRk K M
2Rk 3 ek
0.17 1.07 L1 1.00 1.06 -0. 43 1.63 20 0
0.18 0. 98 L2 0. 94 1.00 -0. 40 1.54 25 0
-0.21 2.05 L3 -2.34 -2. 49 1.00 -3.83 15 0
0. 08 0.72 L1 1.00 0.29 -0. 12 1.18 40 0
0.23 0. 89 L2 3.41 1.00 -0. 39 4.01 25 0
-0.23 2. 24 L3 -8.63 -2.53 1.00 -10.17 30 0
LR 3 AEAH SR 30° I
0.13 1.08 L1 1.00 0.79 -0. 15 1.63 25 30
0.17 1.05 L2 1.27 1.00 -0. 19 2.07 30 30
-0. 40 2.25 L3 -6. 51 -5.13 1.00 -10. 64 45 30
0.26 1.08 L1 1.00 0.92 -0. 31 1.61 40 30
0. 30 1.02 L2 1.09 1.00 -0. 33 1.76 15 30
-0. 43 2.13 L3 -3.26 -2.99 1.00 -5. 25 30 30
BELR

0.01 1.51 L1 1.00 0.31 0. 09 1. 41 25 135
0. 05 1.26 L2 3.21 1.00 0.30 4.51 30 135
0.15 1.39 L3 10. 69 3.33 1.00 15. 02 45 135
0.15 1.88 L1 1.00 2. 02 2. 09 5.11 40 30
0. 07 1.99 L2 0.49 1.00 1.03 2.53 25 30
0.10 1.35 L3 0.48 0.97 1.00 2.45 20 30
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Tab.5 Fault spot ground via transition resistance

e EE B K(E L1 L2 L3 sum KR IR
A P U e 3R 5 20 o 8 P L B
3.53 1.09 L1 1. 00 0.70 0.24 1.94 20 100
5.02 1. 09 L2 1.42 1.00 0.34 2.76 25 100
7.48 2.18 L3 4.24 2.98 1. 00 8.22 15 100
5. 61 1.04 L1 1.00 1.83 0.43 3.26 40 100
3.47 0.92 L2 0.55 1.00 0.23 1.78 25 100
6. 96 1.97 L3 2.35 4.30 1.00 7.65 20 100
B A 2 I B e s AR 2 L

0.26 1.20 L1 1.00 0.22 —0.13 1.09 20 100
0.85 1.67 L2 4.57 1.00 —0. 60 4.97 25 100
-1.00 2.35 L3 —7.57 -1.65 1.00 —8.22 15 100
0.44 0.81 L1 1.00 0.92 -0.31 1.61 30 100
0.09 1.01 L2 1.09 1.00 -0.33 1.76 25 100
-0.6 1. 66 L3 -3.26 -2.99 1. 00 -5.25 15 100

5 gk Mo tebar 2 P B I D] 4k s, 2003, 31(11): 20-24.

(AR 3= =]

T TR T AN AR I JE R AL AR LA
B b AR RS — N K R B 2
ZE S RNCOAEAT SR, AR TR — MBGE,
BEIIELAT S MR, SJadeth T A CiIEL A
Spus v B

A 0] P RS B M R G AR < R R R
e P RH B . P R N P R SR
< P AN 2 1 H BH R A% o DU BEA T 07 B
iR, ATLAEH, AR R K
PR IR FRIATT A7 LB T I v B FGaE R S . A
Bb, R b AN R SR 22 0 NG P e kb R 4t
JITHE 1S B3 2 4 A ) o

S 30k

(1] B2, RS ) KRGk i Af B M. = R b 5t
o RRRE, 1994
(2] R, . ES/NAR AT/ R e R ST A

WU Ling, SUN Ying. Application of continuous wavelet
transform to select the fault line of single-phase earth
faults in non-solid earthed power system[J]. Relay, 2003,
31(11): 20-24.

[3] @ NEEHE TRNHIML. JEat: Bh gt
1999.

(4] R DB HTEERRIM]. b BRSO,
2002.

kS EHER: 2009-12-17; & H#A: 2010-03-22
EE BN

LR (1963-), %,
RERDETERPHRF.
lugaifeng@yahoo.com.cn

@ (1989-), 7,
FH;

S NE (1984-), B, BT, BRA, Fid, TENFE
W, 7] & BT R B

g, AFH, TB2RERLHZA
R Bod %t % E-mail:

ERMR T @OARALARLE

(E3:% 43 W continued from page 43 )

(6] vEEfh, TR, Titig, 25 FaefiieriiM]. db
ot REEE AR, 2007
[7]  RME. FETHERLE KRS BEEIED]. Him IR

FREFAR, 2005, 15 (3) .

PENG Dong-hai. A mixed genetic algorithm based on
simulated annealing[J]. Journal of Hunan Institute of
Engineering, 2005, 15 (3) .

KR, EESE, WA, 55 KRR RO

AR

(8]

IRBURZ 2R 22, 2004, 37 (3) .

ZHANG Ming, WANG Li-ping, AN You-gui, et al.
Optimizing study on reservoir operation chart[J]. Journal
of Wuhan University: Engineering Edition, 2004, 37 (3).

Yr¥s HER: 2009-08-14;
TEHE T

AR Bk (1984-), &, MEHTAE, EENFR(K)
W B B @ a9 AR . E-mail: ner7@163.com

i&[El HHF: 2009-10-09



