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* Railway System in Thailand

Overview of Railway system in Thailand
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Major Events:

1893 Thailand’s first railway opened

1999 Thailand'’s first electric railway opened
(Bangkok Mass Transit System : BTS)

2004 Thailand’s first subway opened
(Metropolitan Rapid transit : MRT)

2010 Thailand’first AC railway opened

(Airport Rail Link : ARL)

Total System length : 4,517.52 km
- Electrified : 86.52 km (2%)

Track gauge :
- Meter gauge (1 m) 4,431 km
- Standard gauge (1.435 m) 86.52 km (Electrified)




Electric railway in Thailand

Bangkok Mass Transit Metropolitan Rapid Airport Rail Link
System (BTS) Transit (MRT) (ARL)

Type Urban rail Urban rail Commuter rail

Electrification 750 V-DC/Third rail 750 V-DC/Third rail 25 kV-AC/Overhead

No. of line 2 1 1

* Annual report 2014/2015, BTS Group Holdings Public Company Limited 5

Current electric railway in Thailand

MRT Subway

Current Rapid Transit - 2015
21 km

(86.52 km)

ARL Commuter rail

28.6 km
4

@ BTS Silom line
BTS Sukhumvit line

@® VRT
@® ARL

T 7
BTS Skytrain
36.92 km

Annual report 2014/2015, BTS Group Holdings Public Company Limited 6




Future Metro Transit System in Thailand

Metro Rapid Transit in 2029
(Plan & Under Construction)
Total length =471.3 km

Annual report 2014/2015, BTS Group Holdings Public Company Limited
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Overview of Railway System in Japan

Major Events: Track Gauge* (2015):

1872 Japan’s first railway opened -1067 mm: 22,207 km (15,430 km)
1895 Japan’s first electric tram opened - 1435 mm: 4,800 km

1927 Japan’s first subway opened ~ Szppore—— -1372 mm: 124 km

1964 Tokaido Shinkansen opened -762mm: 48 km

-1435-1067 mm: 132 km
System length* (2015) :

Total 27,311 km

Electrified 20,534 km (75%)

Electrification**: 50/60 Hz
Jostsu Myako sendsi - DC 1500V, 750 V and 600 V
JR West ey -AC 25 kV and 20 kV

Kyt
Hirazhirma —l
Takyo
JR Kyushu 1[ Operator**:
Fukuoka
Nagoya - 6 Japan Railway Groups (JR)
Osak . . .
e - The nationwide JR freight company
Kagoshima . . . .
- 16 major private railway companies
*https://www.cia.gov/library/publications/the-world-factbook
**https://en.wikipedia.org/wiki/Rail_transport_in_Japan 9
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Comparison of Thai & Japanese Railway System

General Information (2015)(*2]

T T

Area (km?) 513,120 390,688
Population (million) 68 127

Rail Passenger-km 7,566 (2012) 260,000 (2014)
(million passenger-km)

Daily ridership (million) N/A 7,289 (2014)
Mode share* (%)

(Passenger transport) N/A e
Electrified Route (%) 2 75

* Based on the number of journeys by main mode of transport

[1] https://www.cia.gov/library/publications/the-world-factbook
[2] https://en.wikipedia.org 11

Comparison of Electric Railway Systems

Technical Information

T maend | e

Electrification System

- Frequency (Hz) 50 50 (northern)
60 (southern)
- Voltage level DC:750V DC:600V, 750V, 1500 V
AC: 25 kV AC:20kV, 25 kv
Gauge Standard (1435) Standard (1435)

Narrow (1067, 1372, 732)

*https://en.wikipedia.org/wiki/Rail_transport_in_Japan
12




Comparison of Metro Transit System

General Information (2014)*-2!

Population (million) 5.7

Density (person/km?) 3,600 14,900 12,000
Route (km) 58 304 130
Mode share** (%) 6 48 N/A

Daily ridershi
Y FICETShip 0.85 9.69 2.46

(million)

* Considering only 23-ward area. Subway Operator => Tokyo Metro & Toei Subway

** Based on the number of journeys by main mode of transport

[1] https://en.wikipedia.org

[2] https://th.wikipedia.org 13

Comparison of Metro Transit System

Operating Conditions 1]

_ Bangkok Tokyo (Subway) | Osaka (Subway)

e s 1500 VvDC 750 VDC
Electrification 750 VDC 600 VDC 1500 VDC
Gauge (mm) 1435 1435,1067,1372 1435
Maximum Speed
(km/h) 80 80 70
Scheduled Speed
(km/h) 35 27-37 30-35
Min. Headway 2’'50” 1’50” 2’
Max. Headway 10’ 10’ 7

[1] Subway in Japan, (2002), Japanese Subway Association

[2] https://ja.wikipedia.org, https://en.wikipedia.org 14




Comparison of Metro Transit System

Technical Information (Rolling Stock/Traction System)

Manufacturer  Siemens (Germany) Japanese Japanese
Changchun (China) Manufacturer Manufacturer
Motor Type IM IM, LIM, PMSM IM, LIM
Control System GTO-VVVF IGBT-VVVF IGBT-VVVF
IGBT-VVVF GTO-VVVF GTO-VVVF
Si-IGBT-VVVF

SiC-SBD Hybrid-VVVF

IM: Induction Motor, LIM: Linear Induction Motor, PMSM: Permanent Magnet Synchronous Motor

VVVF: Variable Voltage Variable Frequency
GTO: Gate-Turn-Off Thyristor, IGBT: Insulated Gate Bipolar Transistor
Si-IGBT: Silicon-IGBT, SiC-SBD: Silicon Carbide-Schottky barrier diode

[1] https://en.wikipedia.org/wiki/Rail_transport_in_Thailand
[2] https://ja.wikipedia.org/wiki/m=zm#t Tk, [3] https://ja.wikipedia.org/wiki/ At T &% 15

Comparison of Metro Transit System

Technical Information (Brake System, Safety System)

Brake Regenerative ATC interlocking Regenerative Brake

System /rheostatic brake electric command combined with
combined with brake combined with Electric command
pneumatic brake regenerative brake pneumatic brake

Safety ATC/ATP/ATO ATC/PTC (ATO) ATC/CTC (ATO)

System [CBTC (CITYFLO 450 -  [New CS-ATC, C-ATS [WS-ATC, CTC
Bombardier), D-ATC] CS-ATC, CTC/ATO
Siemens)]

ATC: Automatic Train Control, ATP-Automatic Train Protection, ATO: Automatic Train Operation
ATS: Automatic Train Stop, TASC: Train Automatic Stop Control

CS-ATC: Cab Signal-ATC, WS-ATC: Wayside-ATC, D-ATC: Digital-ATC, C-ATC: Continuous-ATC

CBTC: Communication-Based Train Control

PTC: Programed Traffic Control, CTC: Centralized Traffic Control

[1] Subway in Japan, (2002), Japanese Subway Association, [2] https://ja.wikipedia.org 16
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Railway R&D Framework in Thailand

High Speed Train
(250-300 km/h)

Mass Rapid Transit
(Bangkok)

0 km 1400 km (2022)

58 km 471.3 km (2029)

~ >

[Thailand Railway Technology Development Institute (TRTI)]

(established by 2019)
S\

nternational supportg/i

7 S e ~
- Railway Technical Research Institute (RTRI)
- Korean Railroad Research Institute (KRRI)

support

- Railway Research Institutes belonged to university
- Railway Research laboratories of university

18




Railway R&D Supports in Thailand

* Institutes on behalf of Thai government
— Thailand Advanced Institute Science and Technology (THAIST)
— National Science Technology and Innovation Policy Office (STI)
— Thailand Institute of Scientific and Technological Research (TISTR)
— National Science and Technology Development Agency (NSTDA)

* Universities & Research laboratories

g Y
NSTDA

Railway R&D Trends in Japan & Thailand

- Research Theme Research Goal

RTRI [1] - High-efficiency Energy Utilization - Improvement of convenient
(Japan) - Safety & Reliability - Improve of safety

- Railway Simulators - Cost reduction

- Innovation of Maintenance - Harmony with environment

- Sustainability & Development

TRTI [2] - Policy & Planning Development - Supporting expansion of new
(Thailand) - Technical Solution for security & system
better service - Improving operation of existing
- Capacity building toward system
sustainability - Solving traffic problem

[1] Railway Technical Research Institute (RTRI) annual report 2013-2014
[2] Thailand Railway Technology Development Institute(TRTI) , www.thairailtech.or.th

20




Cooperation with Japanese Companies

Manufacturer : Mitsubishi Heavy Industries, Ltd.,
Hitachi, Ltd.,
Sumitomo Corporation

Project: Mass Transit System in Bangkok (Red Line)
Project covers:
- Design, construction and installation of railway
- Electric and Mechanical system
(except for civil and building works)
System: Commuter train (EMU & DMU)
Line length: 80.8 km (Dark red line - EMU)
58.5 km (Light red line - DMU)
Track gauge: 1000 mm (metre gauge)
Operating speed: 160 km/h (Dark red line)
80 km/h (Light red line)

Status: Under construction
http://www.sumitomocorp.co.jp/english/news/detail /id=29269 21

https://en.wikipedia.org/wiki/SRT_Red_Lines

Cooperation with Japanese Companies

Manufacturer : Marubeni Corporation
Toshiba Corporation
East Japan Railway Company
Project: MRT Purple Line
Project covers:
- Rolling Stock, Signaling & Communications System
- Power Supply System,
- Control rooms with consoles, SCADA

- Depot Workshop Equipment, etc.

System: Rapid transit/Elevated on viaduct
Line length: 22 km

Track gauge: 1,435 mm (standard gauge)
Electrification: 750 Vdc/Third ralil

Max. operating speed: 80 km/h
Status: Construction finished (2016)

http://www.mtjv.co.th/index.htm 22
https://en.wikipedia.org/wiki/MRT_Purple_Line




Conclusions

- Main Difference between Thai & Japanese Railway System

I T S

Proportion of electric

B, Very low Very high

Gauge Standard Standard, Narrow
Electrification 750 Vdc, 25 kVac Various

Rolling Stock Tech. German, Chinese Japanese Tech.

Motor IM Various (LIM)
Control system GTO,IGBT Various (New tech.)
Safety system CBCT, ATO Various

23

Conclusions

* Many railway projects (high speed, metro, etc.) are
under planning & construction

* Railway R&D in Thailand is in the starting phase

* Main R&D trends in Thailand is policy & planning for
supporting the expansion of system.

* Establishment of TRTI need technical support from
international institutes.

* There are many new projects in cooperation with
RTRI, and other Japanese companies.

24




