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Field Test of Transmission Line Fault Locator installed at
the Senju Power Station, National Railways

By Yomatsu Morijiri
National Railways
Toshio Oikawa
Hitachi Research Laboratory, Hitachi, Ltd.
Zen’ichiro Hirai
Kokubu Branch Works of Hitachi Works, Hitachi, Ltd.

Abstract

The location of fault point on transmission line has been greatly facilitated since
the utilization of radar principle for this purpose become possible.

Hitachi, Ltd. recently completed a transmission line fault locator on the Braun
analyzer system, which makes use of D.C. pulse. The locator was installed at the
National Railways’ Senju Power Station to serve the 140 kV Shinano-gawa Trans-
mission Line. This locator functions in such a manner that it gives D.C. pulse of
around 1 gs tail length to the transmission line through coupling condenser 2,000 PF
The pulse travelling to the fault point is reflected to the locator, taking some length
of time, hence the distance to the fault point can be known by measuring how
much time did the pulse take in its going and returning. Following the above
accomplishment, Hitachi has designed and completed a unique locator on parallel-
line parallel shooting, 6-line simultaneous receiving method which has brought a
remarkable improvement for the locating characteristics of the device in the super-
vision of wheole length of transmission line. At the same time, a porcelain type
voltage divider became available for receiving with the completion of Hitachi’s unique
system. The latest locator is specified for the locating range of about 150 km, and
the tolerance not exceeding 1 span iron tower.

The writers report in detail the results of the artificial line fault test carried

out in the last October.
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Table 2. Results of Artificial Line Fault Tests
at Shinano-gawa Transmission Line

MBES | bR Gom) [ om o) | M
_ SRy R | (HeFoRmE)
1-B-R 100 22.5 2.7 .| ®m ¥ n U
1-B-R-101 23.0 | — | # B z |
1-B-S-100 | 23.5% i 62.5 \ # F £ L
1-B-S-101 23.0 | 62.3 % = 3 L
1-B-T-100 23.0 625 | # & 5 1
1-B-T-101 e K
-B-T 103 22.5 62.5

1-B-T-103 995 | 62.5

1-D-S-200 e 62.5 bl
1-D-S 201 | 62.5

KD = 0.5 | 0.4 .
05 B % o 23,915 64.157 | Ténb o
PEMER L 2= 0.9~1.4 1.8~1.4 |

FEALO TEfE I i,
FTHE
"'-'ffj_L el i)fﬂﬂ‘l’m &:LF‘J{ﬂI

L ¥ o e =
7] [‘. f_
F, L S )

{5035
= %fﬂ I~ T Lizhs,

¥ DH BB IR T LW DT,

1\, ERNER»155 =

(1) EBRINZEBHOEBEERILAEGHBIES M

'i FIC i trﬁgg g)_fl%"—%‘%:ﬁk Sialp
a7 ek fcﬁrﬁ

L

{ =S

BRI D &0 2% )b AMEIEEM: 2 (5 1) RS mb T L

SIXFEH b0t PR bAERICE IS

_NWX%7EWjﬁCTLt1Eﬁm.kﬁﬁ%ﬁ4
‘&/}Li_?@iLODJZ HJ"J&—I-{E > < %r L‘IIL:/{\@ f’)”'uu}i
AR CIIAEB D= B E A E L
YL

ha%#f\JJﬂgﬁa R P 9E RTRESD BRI T BREF BY BARR Mz O R 48
BABAAMIC ST 235288 L T 4§ 150km 7 & #EE X
L%,
Vi
20
.
g
« B
N 7
z 4
e
/
7, U WA ATTIe 7
— I B ip
IR B 8 v » 2 o F £ B

Fig.7. Propagating Characteristics of Locating

Pulse at Shinano-gawa Transmission
Line



846 i %1 29 £ 5 A H VA

G 10 20 30 46 50 60 70 30 Km G i S

T # (A W H = £
@ 1 5 &% B /Il R H % #

4G 50 60 70 8

T M (1 m B = £

o 8 X 1 w2 18 b3 3 . S g P, 12 AR

Fig.8. Comparison of Receiving Method between One Line and Three Line System

(2) REAXICHNT £ 3 = B £ 8 5 0o B k£ — B F
BRIk ~7oin <, AR Of A AlE L T 1, 2 S Table 3. Loss of Coupling Devices for the

T AEENN, GRREIFSE (S 2 {12727 8 8 BT 753740 < fikHe Type F Transmission Line Fault

(R CIIF Tt T OREHROEIICL b, GE e

st O BB I bl 2R LTk - H B iR & ()

(Z, L ABEINT 5 2 & MOERD BEA53 % 128 Difff PG E VS ERRE J:Euﬁ'agfgﬁif_}a _ i

) (1,2 BT4iE b F)

CoR i mIAON M R e z%Mmmﬁmfé:&%@ﬂ - P - R

B B L, i R R R A BT 5 2 L T, % DASCRISRRETe s e .

+ocOHIZEE LS C &ﬁ‘ljfi?{ili‘éjtt_ | R | 3
SN 2 TR D LB b U s R R i L

Thote, LR VESEEICE TR T DI EARE | 3 —%== o S T ce

Wt AREIEIEZOBRC XD, IO X TRy v WL | S i | ;

BH UAHRREDT DO EE LGk & Iso7: r #|  10~9
(3) BALTCICHMERBDIEE - i _
s A ST A A, N L SR ORE T (Eanssmut b — S OLCBGARIE S = EAWLEE ST,

'}ziﬁ‘r‘ O B DL A IO CEC 2 B EHEL fel — BT THRBROREE L8 —H L Tk
L Ch AN, ik ORICE TR E D IR TR b, EEMEOERDLLDEES DR,

BHRTELRRVDT, KHCHIEZTT 2T, NF 5 — 7 24 LOBIALFEF VAR ERF S VAT
S ORULNIEIFRICR L Th D, FERITTHLMLMH TS F ORI DT, 8 3RITILFEH LA
, WWE \TCHEFSEMRTHEESARES L THEHTE W > HEERREREIT (%) 63km) DRSS A g TEidA L
&Jf";z BT Tehs, GHNSf vE— X v ABGRTT Foo ZAURRCE L A DERIE A ARER T A RICIRER O EIR
213, FEHLEENR 2 o FEE oM 92T 150 m Hih 7257 BN BB LHBZIBHDTH S,



H gk E3 Bl & EFEBR A X TR ffd{ PR AL ’r'“ T H 0 N L i B E B 847
(4) 3 —2 a4 1LY EM
200 t.H O F 3 — 7 2 A )LD PAEVECHEEL
Thrat L Ichs, #MsEFgHo7T e v+ v 7
2 EFER LY, BT EWT 5L, IfE
‘“mj_; DETERFHARKE LD, EFHOBEER S &
Bl BRSO RBINHERC 7 D72, TOLE
R BMIC ZNT, el OB &I T 25
Hi, R8240 4 i a0 S -3
AR LI, T /EENRELL RS LWL
D LDz, T OBIHEE? BT
(5) BR A ¥ &
FED R LTI RTFa—2 240
200 uH A L1-hy, L=200 #H <ixT+F— )T

‘ AMiFEEAEIOF) 210 ke O F v Y Y LfH I
ce. HiSEFIEA LTuhichs, et X

100007 L MEEORENIGRE LT, m.ﬁ mwwm/\ﬁ@
&1 A SOIRTETEBIOE O < TH %, [EXD B
Hnie &5 ICEEE S L R A FRECEIN L 7g
il %Mbmﬁﬁf%%ﬁ,mmLt%
B P EE TR A e AR S e A

(6) BEEEEZEH D

O CHEEE S % L ICEREE
IAHEEEI T 5 L B2 DR ADT, HIEERE
105~75V oGz 2 WE LICHTrEE 4

L . momEsspass, ok b
1 &ﬁhﬂémﬁﬁf&@_&ﬁ%ﬁ§ﬂtc
o

xE

:

™30 40 50 60 7080 Km

10 20 30 40 50 60 70 80 km

% 4 F BWEBELHIC X 5 AR

i _ - | Table 4. Errors of Measuring Caused
20 30 40 50 60 76 80 Km by Voltage Deviation from
Rated Volue of Source

, | |
| 5 o | |
IR F 1 — 2 3 4 & O % B (CEIITHEED (km) \ e Bl
Fig.9. Variation of Choking Effects on Receiving =D B KHE |

e 0.3 | 0.5 | 0.6 0.8 | 05

End at Shinano-gawa Transmission Line

wE 2L A % o

&5 10 =3 Jr )] + - B A ¥ F o il

Fig.10. Example of the Mixing Noise from Carrier Current
Frequency at Senju Power Station of 154 kV
Shinano-gawa Transmission Line

SN | TG



848 @ 129 45 H H RYA
(V1] 5 =
P _EEFG R R BEARIC SR Sl Har F AIE SR

5 U E g D EIHBE R OV - BEEE AR 5L OB L

0 )
FlEGD TRlA HivTe 6 BREFFEER, BT Edse(s
@%r%ﬁm®&ﬁ%%ft_&m%mumﬁé%®a
2% XAAERMORIEY & LT, #EEhECihg %
1] %r‘h@%&zit'ﬁ\ B2 L FEEINC THIBI, EEEO%
FEILICRWICKAIL D Z L RO B, — O D

36 & S E

DTN 5DT, BligA L AFREREE L TOMRED BF
-;-k"ﬁ' LA,
(G A AR S OFEE TR LT~ A 7o e &

@%bokﬁk@%ﬁ% B AATEERERYD, &
o0l x, X FAIEEEoMWREER D 1D ORERF O

R DE 1% Bt o 1B A IR EEE IR,  El:
R BHREMTFRERX, SNEMLOCMEHEERX, &
B OB R ERDEIRERLITH U TERE I 2 E 2«
4 q*ﬁ'&% TH A,

BEELI S0 % A~ OF F & 5 2 £ X #
m%mﬁﬁiMﬂﬁﬁMi@ﬁU%mw?ﬁW%ﬁﬂz 1) B,¥3#: Hif#H H No. 3 1953
X LT R U 2 W X D IEREEEE A s B X (2) W&, BRa, Bf, =78WE: B2k 73 773
NIRRT ERA A AR ARSI ERALA XA AR ALAARAREITAXR
BIIEFHREERIISITRE —EF (EM24 1 B4554)
£ B % i % ﬁ%%%ﬁl o & K
H K & B ¥ £ %ﬁ@g%ﬁ%&%ﬁm%E%WEE%MWVﬁ—E H 3 T 8 |# & 7
YICEELT |
|
H oA B Bk % & HERREXL 10,000HP x — ¢y Eicn T A osr T % 8 &% 73
JRABFMMEISD | < - x v » v o £ A RRBFER MR & =
H A ft % & BEXBFLIZELTYEONE EH6H A BFZE R | 8 B oAk
U (FVERY = L OTAE LB ) E
HA S StHe ¥RAx— vy MAMOME E3® HEWER D % T K
| | L E ® 5
H A @ithe 722y BMEEOFE (B4 é@ﬁ%ﬁngﬁgg
| L B OE
HA S #SieE #Ax—v vy HME@Momse ESH HE&WEM N % 5 i
| L B ¥ B
W opk S G K 2 M oo M E O o H 2 g T B @ 7
EEeohtiEs H & &5 M 5 & & ~ o & H R RBTEN MR 8 =
T S ¥ 2| B E M 0B B B CHIEHRTHE N OB E
EEELHHE| Kk E B H o x — £ BB H sr T OB|®m K E A
HATEHEd | EEBEMEUERY » X2 3MAE Tl | JI| B T 38 E@%ﬁf@
| 8] 8 o
EXxEBEBel ¥ = 2 8B & ¥ B A Bl A W oBE A
l
EXERBBS L E M P E T ¥ H B E & A& W BE A
B4 T ¥ & | EMARWENESTUEOLVA - LPEEEE | B BB LS W K = R
(55 3 ¥R) WERAIRR = & (AN O I |
B B oA H| BB W SRR KER F RIS B B
BARMZETEL | A 3 B % & i o E H h RBFET % H SFHB
. | B | )
MEGHSEERS | B M B B X T OE B . A T i'ﬂ Eow o

| L

roarse: D e





