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A Study on Maximum Speed Test for On-board Signalling
Equipment in HEMU-400x

Ags’ opjur . ojzfuje . PgT . Yrsg
Ducko Shin - Jae-Ho Lee - Kang-Mi Lee - Yong-Kyu Kim - Choon-Soo Park

Abstract This paper is a study of testing on-board signalling equipment in advanced high speed rail at the
maximum speed of 400km/h. The on-board signalling equipment in advanced high speed: rail provides operating
information to the driver when operating at ATC, ATS, and ATP sections, and maintains safety from driver oversight,
signalling equipment malfunction, natural disasters and so on. Since the testing train performanée of advanced high
speed rail at 400kmv/h must include the function test of on-board signalling equipment, this thesis focuses on the
function test of on-board signalling equipment and analyze the necessity of the test at the maximum speed. Finally,
it is suggested to change some infrastructure and to use specific test methods to test the train performance at the
maximum speed in high speed line ATC section.

Keywords : Advanced High Speed Rail, Train Control System, Maximum Speed Test
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Changes on Operational Environment

When introducing ATS function, for which existing signaling ~ Change part of signaling
Kyung Bu High Speed Line  system, added since high speed train runs  system for existing line to ATP
on both high speed line and existing line

Present

e —

ATC+ ATS + ATP

On-Board
Equipment ATC

ATC + ATS

Fig. 1. Current development aspect for high speed train signaling
system
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Fig. 2. Signalling method according to high speed rail operating
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Fig. 3. ATC protection curve of KTX on-board equipment
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Table 1. System characteristic of ATP, ATC, ATS

Transmission Data . .

Type - - Bra-king Operations

Fixed Variable Fixed Vari-able

Track Loop - Comparing actual speed and
ATC (Continuous) (Intermittent) Grade, ‘Tunnel etc| Speed Limit EB speed limit

Balise Balise | Movement Comparing actual speed by
ATP 1 Intermittent) (Intermittent) | 074 Tunnel ete] i ority EB & 5B ~ generating speed profile

. . Comparing actual speed and

ATS Balise Speed Limit EB p s%eed limitp

[Note] EB : Emergency Braking, SB : Service Braking
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Fig. 4. Hardware based block diagram of HEMU-400x TCS
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Table 2. Speed code Specification of TVM430 TGV-NG

Speed Velocity Reduction Braking Time
g P Variation Rate Power Required
oae (kmv/h) (m/sec?) () (sec)

300 - - - -

270 300270 0.439 331 194
230 270—230 0.514 393 21.8
170 230—170 0.617 470 273
000 170000 0.743 570 63.8
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Table 3. Implementation process of a test environment in the field of signal for the maximum speed test

Constru-ction of
the wayside
environ-ment

- Installation of balise group 2 type, consisted of CBC/CBF by BT identical with the
existing lines of KORAIL (installation of one type in each entry and exit)

-Input ETCS SRS 2.2.2 based telegram
The exit BG is appointed as reflecting the distance between the entry and the exit of
BG, set-up of the maximum speed 410km/h, EoA passing the exit BG at the speed of
300kmv/h)

- Packet 5(linking), packet 12(movement authority), packet 21(grade), packet 27(SSP) and
packet 41(level switch) input in each CBC and CBF of the entry and exit of BG

- Telegram validation using verification tools of the KORAIL balise group

A. ATP BG installation
and telegram input

B. Telegram verification

- Verifying that there is no impact caused by the existing KTX rolling stocks (KTX units
are comprised for the purpose of blocking ATP in the ATC section, whose operation
is not influenced by the normal telegram, but there is a chance to braking intervention
by the fail-safe when receiving fault telegrams)

C. Verification of the
KTX impact

Constru-ction of
on-board B.
environ-ment

A. Implement-ation of

. - Modification of software like fig. 13
requirements

- Verification of functions modifying messages and a speed limit about balise group
inputting identically within station yard with the HEMU-400x

- Verifying by operating at the speed less than 300kmv/h in the high-speed line with
HEMU-400x

Static test

C. Dynamic test

Table 4. Maximum speed test scenario

On the high speed line which the location of the HEMU-400x test line is not between an entry BG and an exit BG("section for
the maximum speed test" as follows), the onboard signalling system should be operated in a normal ATC mode, and it should

The onboard signalling system of HEMU-400x should conduct a prevention about 410km/h, which is the onboard ATC 300 code,

When the next-generation high-speed rail passing the entry BG, it display "entry of the maximum speed test section" on the MMI
and notify the driver with the alarm sound and will automatically return to the normal ATC mode(in case of like request to driver
confirmation dealing, maintaining the normal ATC mode when not being handled within 5 second and entry BG and onboard
signalling system are not actuated, if a driver deals with a button, the system will be operated identical to receiving telegram inputted

When the next-generation high-speed rail passing the entry BG, the speedometer displays 410km/h of speed limit and it will display
the speed limit reflecting DSP calculated for passing exit BG with the speed of 300km/h when the train approached to the exit

When the HEMU-400x passing the entry BG, the indicators, which displays the distance from the entry BG to the following balise,

While the HEMU-400x is operated in the maximum speed test section, the train should be protected as a normal ATC mode of

When the HEMU-400x passing the entry BG, it is displayed "entry to the maximum speed test section" on the MMI and notifies

HEMU-400x record the events, which had caused by the functionality specification for ATC at all the high-speed line
section(including the high-speed test section), in RU/JUR (Especially in the high-speed test section, such information like passing

No. Requirements
1 | Activate an ATP onboard antenna in the ATC mode
2
be operated according to this requirements just in case of being operated in the maximum speed test section.
3 when operated in the maximum speed test section
4
in the entry BG.
5
BG.
6 shows the distance from the entry BG to the exit BG.
7 speed limit code except onboard ATC 300 code from wayside ATC.
8 the driver with the alarm sound. And then, the train will automatically return to the normal ATC mode
9
the entry and exit BG, time for regular cycle, operation speed, SP, braking are recorded.
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