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A Study of Train Detection Characteristics of

DC Track Circuit and Shunting Resistances of the Train

Masaaki KADOWAKI, Hokkaido Railway Co.

Kitall Nishil5,Chuo-Ward , Sapporo City

Fumihiko Miyakoshi, Masanori Kaneta, Hirokatu Nakajima, Youichi Imamura, Naokazu Tate

The train shunting resistance has been measured, but it has been mainly performed on the condition that the truck circuit was
closed. This method has a problem that an accurate value cannot be measured at some position of the train. This time, open
truck circuit is constructed so that fluctuation is decreased. And we performed long-term measurement that the variation of the
leakage current is considered. Additionally, the voltage between normal rails and the train shunt resistance in the case of that
short-circuit current is changed. In this paper, we describe the report and the consideration of the the train shunt resistance

measured under the most suitable environment in the train.

Keywords:  Extra Track Circuit, Shunt Resistance, Long Term Measurement, Temperature, Weather

1. 1 xLsHIc

B (A B e e A L O BN AT b D L 9 otk
MED B, EICHENMTbhTWD. RE LK
AT O I TFI R RGET <HERIE) &2 5
VEND S, SRS RRE E LT Lr— i
BIHi AL, Y L—ofE 2R+ 52 L TR
WHNG, BRI, FIHESSH0E R % E
FLTWD & EOWMMNRAESTAR THD. FIHEE
HEHT PR 250 Uil L— VR 2 BT 5 h— 2 uikh
ThDHH, OBk~ R ERNBHICH 2 5 2
Eds, ThETERMARMABLT LL 5Tk
Mot TOERERO --E LT, FIHEKIEGS,
FEERoEPE SR T LS RESOKMIZBWT, Eif
KL LEHIChE > THIEIRTWEho T Z EM%
Feha, SnlEmioEgoEsEEiEL, TR
T SRR 0D WEEE ~ L iR A (R L 7o ik A AR ) oE
AR 33U THERR214E 1A A0 & FI S AL JRHT & I E L7
DT, TO/PELHE LBERETo.

2. JEERERNERET HERE

FIEEII A AT AEE L LT, AT OREN

BT TWS,

OBSAEMER L — LB

@L—AREIm  L— I o, B0, EHE
B, Kilog

@=L DML, WO, EfTHEE, ETR
e ChiT/Ta4T ./ Hllh) 7» & DR
@A tOHUR & L L o0 B A RS I E e

EoEARERH & BT b S

Z?H L, LB AET S LT LR R

AUTELKAORER CH 5. TaEEE O F| R LS 4 m)

LEgakbici), EENRtRERELEZ LT, Hix
& Tk 50 HEHBIERONENLETHD.

3. FEEHEHREOMER
ZhE THIIHARHERUIIE ShTwiess, BUFo
BN S 5720, RYITULHGIEMQRREIMED TH

"HTHoI.

3.1 EMgEICKHEL
BRI, P B AN A1 & AT R E S
HZVENRHD. RIS R HTERR R TR Y,
FIH A ETPOWPEY L—DRBBIEEZRIEST S Z &
T, RS TOEBRRICE VRO I ENTE
B LLF A A E0OE [ 5 o Rl A 759 Fig.1 ).

T MERGROFEOBREST)

B —T LIER ik 1 B
ERAEY

PR —T LIEHR Wl
SBANEHR
Fig.1 DC track circuit

ds, L— AR 2 A LTl A 1 I L
FETS.

B AL ST AR A ET I, FoM@EIizLY, S
BB BT L— RS AR D20, FU
Pl IEH THLEEY L— e Mb 2 R BIEN R 5.
= O 7= e MR L TERE A P IR & B BT D 7o iz
W, R D ST IR ot - TP IC TR ZEERL
WG LT, BUEY L= 5T A EA L Tk <
AR A % ( Fig.2 )As, FUILSE o ATl (= ZE (ks do D Uy
A, #CEBoOEKSOMEEZR D INTORRETSH
5.

(No.09-65) H A2 16 IS B flflia o o R 2 2GR GG CE  (2009-12.2~4. HUA()

— 5 —



oz, FIMAIEEMES L0, KMPRokH
ICIEMIE ORMBEE 2 ML THET L L b 5.

— L=

- L=

M "
e, iR

Fig.2 Conventional measurement circuit
of train shunting resistances
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Fig.3 Specific constitution of the track circuit
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Fig.4 Automatic calibration circuit
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Fig.5 Shunting resistance relations of measurements and
conventional track circuits

— 706 —



5.2 REAAE
5.2.1 RBEMOMRG E
@1 B A HEARE - BRER T ETAF 8RN ETT
@zEFTH W DR NOE T L A 54
1 72 12 iR A
7 FL g ek
@i R g D P 1X65Km/h G, I k0 B E

W4T CF O B LI T &
@O KF BT BE < 22058~ 7IRFET 3 -C D 1Y 9N ]
GBMBOWKIN 500 mE M KM TA B —Y 2
DHF A H50m ELA

5.2.2 fIE#HER
BWIHERER21918 L BB L, ZhE TH2000
AOFIEFBEFEZNE L CE. LFICEH OFIEE
KRBT O R E & Y O &GRS % F5 4 5 (Table 1).

Table 1 Results of the shunting resistance
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Fig.6 Residual voltage of a train
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Fig.7 Influences of external conditions
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Table 2 Relations of the shunting resistances
and train formation car numbers
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