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(1.

MOV
MOV

. TM711 DA

MoV

[1]

[2 4]

1.2

430072; 2. , 430010)

MoV

: 1003-4897 (2004) 16-0012-04

¢ LinL?, :
() | o

G =[Ta ® <

f(t) L%R (5.8,

wi(a,0) =1 al"J 1o e e

(1) (mother wavelet) , a
( y,a>0, b
ab (1) f(t)
W (w)
a , W(w/a)
Q( / )

2"(m 2,
n2™(m, n 2 ,

Wi (m,n) =22 DU - n) (2
(1) a b 2™ n2™ ,m n

(MRA) Madlat (51

Malat
co(n)
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di(n) ci(n)  ci(n)
2 d2(n)
c2(n)

en(n) = D, h(k- 2n) Cn.1(K)
dn(n) = D, g(k- 2n) Gu1(K)

= |
«a |

Qoif2

a &
OB: )
_n B | O ——

“0 5 10 3] bl

{a) Coifé RE®R%K
1 if2

FHg.1 if2 scde function and wavelet function

MOV

2
2.1
1 kHz Mallat
2.2
(ia- Ib! IC)

(b) Coif2 ikl

€
(4)

1
Ea(n) = D Wa()) (5)
tEn(n) p 1
n, N(N =4) P a,b
C,Wpl o] 1
Mk,
Ea(n), Em(n), Ea(n)
M,
io=(iatiptic)/3 (6)
(io)

a  Ea(n)/ Ewm(n) >k, Ea(n)/ Ea(n) >
K, A

b) Em(n)/ Ea(n) >k, Eu(n)/ Ea(n)

> K, B

¢  Ea(n)/ Ea(n) >k, Ea(n)/ Ex(n) >
K, C

d  Ea(n)/ Ea(n) >k, Em(n)/ Ea(n)
> K, AB

e  Ewm(n)/ Ea(n) >k, Ea(n)/ Ea(n) >
K, BC

f) Ea(n)/ Ea(n) >k, Ea(n)/ Ex(n)
>k, AC

9 Ea(n)/ Em(n) <k, Ex(n)/ Ea(n) <k,
Ea(n)/ Ea(n) <Kk,

a) Ea(n)/ Ea(n) >k, Em(n)/ Ex(n) >
K, AB

b) Em(n)/ Ea(n) >k, Exu(n)/ Ea(n)

>k, BC
c) Ea(n)/ Ea(n) >k, Ea(n)/ Em(n)
>k, AC

d) Ea(n)/ Ewm(n) <k, Em(n)/ Ea(n) <
k, Ea(n)/ Ea(n) <Kk, ABC

3.1
2 MN 500 kV ,
300 km :

Rut +j Xw1 =1.92 +j191.92Q
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MoV Z
& Beik f F. N Re-jk B &
L0 15:— é“L ;’0 1uF£= e *§
2 =z .
Fg.2 Sysem nodd for smulation e f,;.h o
Rwo +j Xmo = 1. 16 +j116.33Q () SHEHBIH
Rt +j Xn1 =1.645 +)164.5Q = 0'3__%.,‘_,\,\. - Qfl_(\._
Rno +j Xno = 1.33 +j133.33Q 5 s <
Q 50 100 25 T
500 kv : t/ s t/ms
R; =0.024Q/ km, X, =0.27Q/ km, C, =0. 01314 H km (b} %ﬂfﬁ%ﬁ! (c)A Hﬁ%ﬁm‘ ﬂ?ﬁﬁlj‘ﬂ

Eu/ B

E/

Ro=0.223Q/ km, Xo =0.87Q/ km, Co =0. 00814 F km g o
, 40 %, SC = K 1”3[ Lo &,

98U F, 70.6 kv MOV a0 W 0w
; 3 ngi ! NV
H 0l [o| NN
i = (Vv Vig) a @) ] 5{)9 A0 1T0 50 50 100
. Vre‘ MO\/ ’ q q; :.ﬂ;u
30 50 MOV % o ey
t/ms t'ms
23, ve=20kVv  q=32 (d) EHIBRRA DRI
1 3 A
Fg.3 Smuaion resutsdf a A-gfault
BMTP ’ 300
H ¥ + +
L R . %
3.2 0 S ¥R Yol
L& e A S oA O N O AD
3 M 50 km A ( % 36 72 108 144 180
HEmbA S E
100Q) 3(a) RE/E, VEJE. ORJE,
1 1 4
3(b) 3 FHg.4 Rdiosd wavdet energeswith inceptive
() A 1 3(d) ange irfluence in A-gfauts
4 1 A 0,10Q,
A 20Q 50Q ,100Q
5 M 150 km AB
M MO;V'?- 1|’ y ;Sl\?l J = . Ealk> ( 500) 5@
LONT (lo) > M, Ea(n)/ Ea(n) >k, 5 A L
Ea(n)/ Ea(n) >k, ) A 5(c)
) TEx>M,CQWT(lg) <M,
’ L Ea(n)/ Ea(n) >k, Ex(n)/ Ea(n) >k, :
Tab.1 Raiosd wavdet energesin dfferert faut impedances AB
1Q 0 10 20 50 100 2 AB

Ea/ En 120.8 139.1 147.5 166.5 235.5
Ea/ Eq 123.6 133.6 143.5 171.3 208.9
Ep/ Eq 5.3 5.3 5.3 5.9 7.7
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~ 01 50
<0 o I
E -G, 1 b K e
50 100 0 h0 100
t/ms t/ms
(a) MM LB (b)A HEB¥ | REME
BAB R -2 300004
B .. 50
i [1] LN “f [ LN
20 100 ol 100
- lopx10* S 5O
15 i\
EY 0 L§ ol .
a0 100 a0 100
. 1gx10t _ 5O
SO =
Moy = glesa
i N 100 o0 100
t/ms 1/ms
(o) BT TaR R 1
5 AB
Fg.5 Smudion resutsd a AB fauit
2
Tab.2 Ratiosd wavelet energes a different
initid phase anges
/(%) 36 72 108 144 180
Ea/ Ea  1.2x10* 1.4x10* 8.7x10* 2.4x10* 2.5x10*
Ew/ Ea  1.1x10* 1.3x10* 8.7x10* 2.4x10* 2.5x10*
Ea/ Enm 5.8 2.8 5.7 5.8 5.8
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Sudy o fault phase sdection for series compensated transmission lines based on wavdet transorm

HUANG Z-junt? , CHEN Yurrping'
(1. Shool of Hectricd Engneering, Wuhan Universty , Wuhan 430072, China;
2. Air Force Radar Academy , Wuhan 430010, Ching

Abgract :  The goplicaion of series conpensated cgpacitors and ther MOVs cause difficulties for conventiond methods of faut location and
phase sHection. However , high frequency trandent currentswill gppear in the lineswhen afaut occurs and the MOV conducts. The fault phases
dffer from ronfaut phases on the anplitudes and frequenciesd the trandert currents. In thispaper , wavdet andyds method is used to andyse
phase currents with the proper wave et function and proper scde. The criteria of fault phase sdection are made based on the dfferencesin ener
dgesd wavde codfidentsd dl phase currents. Henty o BEMTP dmuaions proved that the method is efective. The scheme given in this paper
has practicd vaue in the fault location and relay protection of series conmpensated trangmi sson lines.

Key words:

series cgpaditor conpensdion; wavde trandorm;

faut detection; faut phase section



