E205%F 108
@ 2006 % 10 B

% 0 8 & it BH

Electric Power Automation Equipment

Vol.26 No.10
Oct.2006

PEH™ 35 kv AC HL 2 % 47 I8 s B I PR g AR

IEMF

/f‘r 1,2

(1. %y Fk a5 T 2FR LA %3 261061;
2. AKX BHAFEIRZR LA Fd 250061)

TE., AMAMRET L 24T 35KV KBHEERHERG M BT 2648 L5

# ) 5

09 3 AT 45 B R AT R A KR K S AR B 69 I AT AL B R AT R F IR R T ik BT I A o
W K BN, | 45 B S0 4 3 Fo AR R 4 9 3 R AR T A AT IR XA S B B b &b A B AR T R R A AS
ER LA BAEAMBAZT AR T IGEAT RN IEEN T HHKEELE HENBTATRKE
MIB RGO R B AR TRIE F@ERTHARZESTWRR BIHRMERE WAH R T A
B W B A B0 R 3 S LA R M) MRk R LRI IE Y] T TR ke B
R, WA Y, PRSI A, AT ERIFE, B AR M

FESZES, TM 711;TM 773

MR 35 kV L 4R 1Y a2 17 5 X — R H
P 5 AR A Ak Mo T 5K 2R K e A R b R
P 8 IR 5 P OIS R S TR AL B
TS A ME R S B A R ) R I A R DU s
B HL SR

VI 228 Z2 248 X /N L e L 25 G 28 I A B 051 o
P ) @ HEAT T AT, 42 TAR Z I B 7 030 HE
B L 5 A T OB 00 B B AR B T R P ) Al o) AR S
I T A 422 A R 2 % 5 48 SR S RS e 1) £
LA M A A5 5 ) FH LSt 47 U6 3 s ) B Dt P
ST [ A 1) PR A A A

1 A7l )

PARAT e D00 B D B 2 2 AT 5 g ) R B
XS S 0 DB T 2 ) P 4 i o A 00
SRR AR 1A 1E ) e R B A AT TR S AR
B o 2 S I 22 TR g P i 3 00 e e 3 il R 2 ()
RO B 5 i 7 ) D 2 B P S e 7™ A ) 490 46y L T
ol L AT I R T ) 0 A s ) R £ 248 X I
(] 2 22 AHL, SR R e 30 94 g 0 A5 22 ) ) R

2 AT PRI AE T B B

21 fTRESESENIEE

FebR =M RGP A AT B Z BAFAER S R
DILAE A 7% A2 45 K A R AT I i DR ST R R R
AR N

Xo 1| 1 1 1 XA
% ':3— 1L -1 0|l (D
Xo 1 0 —1 Xc

A a0 AR B RAT IR B B N
Fs wl B R AT P TR 4

W5 B #1:2006-01-23 ;1€ E B #:2006-03 - 15

MHERFRIRED . A

MXEHS . 1006-6047(2006)10 - 0042-03

X T B R Y T AR R SR T
TR P T R /INAR A5 5 1) AR S 4 R UL T 3
A R AL R TR A ) £ B i s AT B LR RLURAT I
B ER I A AR A B A o ) Sy Z, 20 R0 2, W
S it b H AT I R L A T A B i KR R

uo=2Zoly, w=2Ziiy, u=2olp (2)

TR A I R BELOA R, R R o X 2% v

IR A5 1 A B R R R
L.Lr‘A(t)'Hm({f)— ux(t) (3)
im(1)=0, ix(t)=0

A (0) i (0) i (0) T e () 235010 S 50 6 L S

(R U0 P, T80 ) ARV BB FL A, e (1) R R BET A A

AHALIE

()R (3) 1,

lo=i1=1,=1im(2) /3
: (4)
o+ Uy + ty+ 1 (1) Ry = upa (1)

2 (2) (4) 3R Y i Bt 5 W0 4 FiL TR AT 30 2 55

TR 53 5 A

uy=u; =

A '
i+ 72+ Zy+6Ry ur(t) )

Zy

=7z Zur6R, W (6)

EZ Sy TR IS IR o B e | S S A 2 o et
AR b S B I AR D R AT I D B R R R AR
g, HH R AE 32 R o5 ik 3 F BHL A9 52 T

R FH AR 18 7 32 20 BT 45 i 2 R0 i s vl R & I
O M MR S 2 R AR AT I R AR A AR AR A
2R I R A A ) e G A R B 2 7 AR AT R i T
AAEAEFTRL ) i

T AR AT O 0 e A2 2 L JEORT R BEL A 52 T
BR FEAL 7 o B v A7 AE ™ 5 () R FE 5 S 50 R A R
AL IR G AT AR R B AT, AR AT
W 3 B 57 1F e R JER R R, BHL A8 52 e 8 R (L 2 40 R 1Y

o



%10 8

FRMG, S B 35 kv P2 B 17 B B A ®

SR TE AN S AR BT A2 () 52 00 H T A il S A A
B R 23 77 AR W IR AT I AR A i T LA IR S AL K
R A8 1R A 43 o A Ry S B 00 B 0 245 5, i Tk
P 000 B K
22 ZERImBERRNEESHIERE
WA A T U A R 30 4 B R S B, T I B AN i
SEAM & AT SRR A ST GRAT IR i R R AT
uy W BT 228053 )k
PL-:(ZF—ZM)/(ZM'*'ZF)
p,= (Zn=2Zy)/ (Zy+ Zy) 7
K Z L B A D BRI ; 2y A DN R 2k S 1)
I R iy L 55 118 45 2800 BELATL
BT A S 0 T SR i e 0 TR i R £k % A T
FUBYAT I, A5 B g £ 08 AR i Az N0 381 %) b, i A L
We B X500
I=ip+ipp;, U=up+upp, (8)
PR 35 kV T HLZR B BE 2, — MR 2R
Z LR AL 2 S R G0 2 L R
IR R AT I 7E 2k B8 A g 19 i S5 R B80iHG J2
p.>0, p,<0 (9)
3 (9) W] il e 4 1 PR AL A T U0 7 4R B R it & B
TE R T HL AT U A AR ORI, L IRAT I S Ak
TR AT U 2 AR B, W 23k FH R URLA T U A SR il
iR R
X FAE 35 kV G HE 2R R Ui, — J i AR T 6%
W HRE R 6 kV AW L | R 748 2% 22 T B HT
ARR X T AT AR 5, AR 24 T JF %, A s 2
IEE 1] 2 3% AR i WL 11 S5 8B BRI Zy—>0, R (7) (8)
A5 (=0 u=~2 uy, B IF BRS04 26 6 K o LT K
TNAS 1) e gt 08 7 RS 00 28] 1) B 30 N I T R R
FEAT WA R 155

3 R ) ALY A R

3.1 TEESHIEERAR

JER™ 35 KV 2k 6 PO i AR A UL | PR R B JER A
PR L JE g R R X T L JBR g T AAR e £ A B
BATWAT S FH 8 00 e | H 30 B g I 1
W As 5 AT W00 B 24 nT 3 ) R ke BB L
Pl AW R AR A R R TR B AT
far B s 2%

gh A b ST IS 5 7 2R R it s B R AR A 43
BT, BB A7 0 A5 5 Tl o R o SR AR T
35 kV e B 2k s, R FH B AT HL U L JER A AN U
A I S A e PR R DV SR A S X 35 kV
2R AR ity R A A R e L SRR AR B I
Az R P 3R] B P R DA SR I A
3.2 BEEHMERE

S AREAT B DU B Sy BE R AE 300 m DA b AT UEAE
SRR AN AT 500 kHz, A T — LR\ RS
B A5 D 0 B 43 B B MR S R FEAIR A 1 MHz,
A F Ak B R L 4 AR U e 2 1 O SUAR

MESTHLIO N R A I B T R TS E S
B SR A HL AT (DAU ) IE SRR AT IR 5, 4R
HE RIS DAU oG 7E e s U B 8] P A B S AT
W Ja 5 LR ROHE R A | SR DAKE X A 0 A 3 B o iE
SRV BSCHE 3 N Atk B A 1 v O b 3 B T
— AR A AR A S R T AT AT AR S M LA
ol B2 000 B 43 B SRAIC Y ) R
33 WimFEEK CPS B HES

X X g D BRI T R, W R A B AN T
300 m I BE 23 Bk | 19 i 20 N ) [ 256 B 1 3k 3
2 ws, FIIFH 2 F 4 Bk 17 3R 58 (GPS) 11 [] 25 i) o
Hh, RB A S I T ity 0 B 1 s PO ESE DA 0 [ 25
34 HWEMNESENRS

HH LG T i 2R B, 35 KV HL 2 B B
S 2R AU T DR R U, AT IR D K 3 3 e B ARG
{18 YA A T LA 2 T 90 S A W00 msF ) 9% o A 1
257 ) S0 BEORS BE R R I SCT IR B AR AL /N S
B L BRRE A oy R AR S DU AR S AT LA/
SR AL AT R I R A AT I AE T 4R B A
5 1) 2o A v B RE 7 S SO S ) LR AT I D Sk
TR (H R RGBS I AT Sk R
ASCEEN TR U Sk A A BT T AR 0 R TR SR R
B 7 A AT R — i BT S AR T A Al P AR AR A
5 AR SRR E AT U B AR 2 R RNy
(B KA 55455 19 AR 0 728 b R 6T 12 1120 /)N
3 AN AR H BRI [ 80 R A 400 6 A 9 ik e 3] 3% 1
2, AT LA UERA B A AT I8 S B e a8 SR B ] AT
R 2 e T D A

4 Ay AR g

4.1 BEHE

PR &R 45 F 5 i GPS X BT K R 4R
AbEE AT Y b S A AL LD G (5 BT A Y,

GPS XA B on U GPS TS 5 3K A5 HEH 1Y)
R TE) A7 8., LA I 28 B 1 ity 00 8 25 "5 %) eF 1) 180 S
I 25,

B R A PR OT Y 3 B ) BE R W00 T i e 4R
(B BB AT DR A R A T AR TE B R RE BOE SR B
%} 1 MHz,

J& B Ak BRI B A AT I o AT A K R AR B Y
15 9 B A7 4 23 5 WURE 48 b IR AE B 2R 47 0 #r
[vi] Fsf 3 e 308 1 OO 4 E AT 2 4> 0l 1] 8 B3 90 = 4, S
il o )

A {5 BRI S 2 B 0L 0 B 2 A R S e, A
T S 304 66 550 e P e e 1 Sl B 2 A3 22 [ 3 ik
Modem Z¥ % £ 45 JE 17380 15 | 38 ¥ 2% 1 R 48 21 1) g e
(G
42 BRETIERIE

RGO H s AT GPS X I BT 45 AP 45 AR o 1
Bl R 4 PR TR At — YRORE I 2 A il 1 B ] A 4



@ & D8R

F2%

— 2, B R IR 2 I L AR R
2k b AR R SR AR B Y i B A 3 TR ) B
A e S B 3k 24 B A S ) R R IR 22030 SR R ok IR
CR=RIRGR/IR RIS S A EPSEER E Eay S IPNIE Y
#EE 2 Ak ] A A 26 8 Bl IR AT R RO 52
e, ) 0 14 6 B 6 220 phy 23 B B0 A sl 5 i
ALER

5 M

2004 4F  FEHE 35 kV LA T4 ik gw | 4k %
2K 8.7 km, BB S FE BE B HRELR 3 7 km Ab | ) XL
ity 00 P b RS N 2] A A B A R B R e 7.3
km A& I FE 2 228 0.3 km, 2% 5 W9 a1 5% 2] B9 BE £k
ity 40 B FEL R T w0y, B 2 I R it R P TR D T 0y, 2D
K1 s,

200
i 100 v//\‘\_/_
&
0
200
<100 f
=B
0 100 200 300 400 500 600
t/ms
1 N I B 4H 5 b B ) BB O 7S
Fig.1 The tested traveling waves of
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Fault locating of 35 kV transmission lines in coal

mine based on traveling waves
WANG Yu-mei',JI Tao'?

(1. Weifang University, Weifang 261061, China ;2. Shandong University, Ji’nan 250061, China)
Abstract: Aiming at the difficulty in locating the fault of 35 kV line of coal mine power supply
system,a fast fault locating method is brought forward,which comprehensively utilizes the fault
original current traveling wave measured at bus and the fault original voltage traveling wave
measured at line terminal. The aerial mode component of traveling waves has been found appeared
in the single-phase-to-ground fault and the phase-to-phase short-circuit fault. Thus the aerial mode
component with stable parameters can be adopted as measurement signal for different fault types to
locate the fault with two-terminal traveling wave locating method. The constitution and basic working
principle of fault locating system is introduced,and the solution to essential technical troubles is
particularly elaborated,including the gain of traveling wave signal,the acquisition of super high
speed data,the precise synchronization of clock and the enhancement of fault locating precision. The
field test proves its accuracy.

Key words: coal mine power supply; neutral noneffective grounding; traveling wave fault locating;
single-phase-to-ground fault



