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A Field test of an Integrated Electronic Block System for
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Abstract For trains to run safely and quickly, the train should always follow the preceding train at a proper
spacing. For this purpose, a certain distance between the stations is set for each block section. For the safe
operation of trains in one block section, only one train service for an automatic block system is needed. The
existing block system is composed an ABS, which is a linked track circuit and line sideway system through the
interlocking system. The interlocking system is being replaced with a domestic electronic interlocking system.
On the other hand, the block system still uses the relay format of an analog system, and is independently
installed of the line sideway systems. Therefore, the existing block system has many problems in terms of
construction and maintenance. In addition, the existing domestic line is used for ABS and LEU , which is
installed separately, despite the train being controlled by the information of the same signal at the same
location. This is not efficient in terms of each product price and the maintenance costs. This paper introduces
an integrated electronic block system and the field test results. The field test was carried out through a periodic
inspection performed eight times from January to late August.
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[Flg 2] Schematic Diagram of Field Installation

&= v g

Nacpan station compound Naepan station relay room

Electronic
interlock
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[Fig. 8] Installation of Up direction 3, 4 Site Output
Unit
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[Fig. 9] Power Line Configuration for Field Test
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[Fig. 10] Optical Cable Configuration for Field Test
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[Table 1] Item & Contents

of Periodic Check

Section Item Check contents
A nce captive volts, connecter fasten
Ppeard condition, Appearance
check ..
condition
contact ~ composition,  loose
Inner part terminal, moisture, inner part
temperature
Performance . .. -
L. Fiber communication condition
check Communication test

check

input power, UPS output

Supply power check | power, rectifier output power

condition

Insulation resistance | Insulation resistance condition

system test

function

measurement measurement
switching test, communication
. line switching test, recyclin
Station control & yeng

check, station control system
control area test, output system
control test

test

test

switching test, track relay

Site output system | operational test, self control

test, low rank signal revelation
test
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[Table 2] Comparison Item & Contents of Logging Data

1 71% AEAAAGA FR wE A= R A
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Track circuit monitoring device
record data

Electronic block system record
data

(1) Train occupation data

(2) Track voltage data

(3) Track obstacle & warning data
(4) Condition output by time

(1) Track voltage data

(2) Condition output by time:
Condition output by time
(track occupation, obstacle,
system operating)
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[Table 3] Result of Periodic Check

[Table 4] Comparison of Equipments Operating Time

No Check and Things to do
Installation of track-side cable laying and power facility

1 |Installation of station control system 2, Site output system 4
After installation, periodic checks performed (all right)
periodic checks performed : After replacing the motherboard of

2 |up direction 1, normal. Shorten the recording time of playback
data updates and playback function of the station controller
periodic checks performed : Result of maintenance section

3 |confirmation, 3-4 occurrences orbit failure on the up direction 1.
The reinforced double the track input contact, normal

4 periodic checks performed : Electronic block time and track
circuit monitoring device time synchronization

5 |Periodic checks performed : All right

6 |Periodic checks performed : All right

7 |Periodic checks performed : All right

8 |Periodic checks performed : All right

Track cirewit Leve] Detection Swetern Data Electremic Block Control System Data

1 2020499 101531 Up 4 Stap aspact 1 227WA9 101559 Un 4 Stap acpect

2 2020499 101601 Up 3 Stop aspect 2 227MA3 100633 Up 3 Stap aspect

3 2020479 116X Up 4 Cavtian aspact 3 2N2WA9 110658 Up 4 Castian azpact
4 2020499 10163 Up 2 Stop aspect 4 227MA3 109735 Up 2 Stap aspect

§ 2020419 111658 Up 3 Cavtian aspact § 2M27A9 10733 Up 3 Castian aspact
6 2024473 101722 Up 4 Attentian aspect 6 227MA3 109733 Up 4 Attentian aspect
T 2020479 131704 Un 1 Stap aspact T 2N20A9 109744 Up 1 Stap aspact

8 2M2M473 10073 Up 2 Cavtian aspect § 2027MA3 109803 Up 2 Cantion aspsct

0 020479 1073 Thd D B
0 ANZWAI WATEI Vg F .
1 20027009 10806 Vg 4 Progpess amect

4 N204A3 109809 Up 3 Attentian ampact
10 201240449 103510 Up 4 D
1p 1

aspect

1 20120449 1018 39 Cautian acpact

12 20027943 109806 Vu 3 D aamect 12 201204719 100540 Up 2 Attenton aspect
15 20020409 W:E06 Up 2 Attention amect | 13 201204719 10:1240 Up 3 D, ampect
14 20120903 109308 Vg ) Caxtion ampect 14 20120413 101841 p 4 Pragress aspect
15 20120409 10:1548 Up 2 Decsleration amect 15 20479 101906 Up | Attentian aspect
15 202949 109843 Up ) Attmtionasect | 16 201204419 10098 Up 2 D ampect
17 120409 10:848 Un 3 Progress agmect 1720120449 13:19.17 Up 3 Pragrass aspact
18 20120903 109323 Vg 2 Progress aguect 18 2012043 10350 Up 1 D aspect
13 20124449 10:1925 U ) Deceleration amect 19 AM1204519 10:1950 Up 2 Frogress amect

0 NZWAI M:955 Up | Pragress aspect 20 21204719 1G22 Up | Pragress amect

21 MZUAI 102000 Up 4 Stap acpect 21 M2ALE 1EHZ Up 4 Stap amect

22 WA 02036 Up 3 Stap aspect 22 2120479 1E2106 Up 3 Stap agpect

T MZUAI 2043 Up 4 Cantion agpect 23 MI2A4A3 16207 Up 4 Cautian acpect

4 AMTUAI 2103 Up 2 Stap aspect 24 1204419 132138 Up 2 Stap agpect

5 M2A3 21T Und Atention amect | 28 2049 10249 Up 3 Cawtion aspect
2020499 10217 Vg 3 Cxition ampect 26 24449 10:21 51 Up 4 Attention aspect
T AN2A9 102145 Un ) St acpect 27 _H2M04419 102204 Up ) Stap aspect

2 A2WAI W2IET Upd L i amact 28 120409 10235 Up 2 Cautian acpect

8 M2A3 02155 Un 2 Cationamest | 29 20409 102225 Up 3 Attenton aspect
Sl 22009 02153 Vg 3 gitention aapect 30 224443 1025 Upd D ampect
3 M2N9 02225 Und Frogress amet | 31 1204019 102257 Up ) Cawtion aspect

2 A2WAI 2225 Up 3 D i amact 32 120449 1127 Up 2 Attentian aspect
& NIZ0A3 102225 Up 2 Atpention asmect 33 204419 10:2258 Up 3 D acpect
2 2020409 102228 Vg ) Cxition aapect 34 124449 10:2258 Up 4 FProgress aspect
3 N120403 102306 Vg 2 Decsleration agmect 35 20449 1028335 Up ) Attention acpact
3 M1204A3 102308 Vo ) Attention aspect 3620120449 10:5 36 2 Deceleratian t

3T 23 102306 Up 3 Fragress aspect
38 220N 102342 Vg 2 Frogess amect
3 _MN2AWA3 102342 Uy ) Decslerstion ammect
41 A24WA3 102434 Up ) Pragress aspect

37 120473 10:E57 U 3 Fragress aspect
33301204413 10:34.14 1 _Daceleratian
33 1204713 10:2.0d Up 2 Frogresc aspect

40 1240449 1048 Up ) Pragress aspect

[Fig. 12] Comparison of Logging Data between Equipments
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