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Freight service Passenger Railway

High Speed Rail

————
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Locomotive — Steam

4

USA

A 1 T

Big Boy of Union Pacific

Classified largest steam loco Weight 400 tons, Tractive
The first steam loco of

. ] Effort 135,375 pounds consume 22 Ton of coal and 12,500
the World (Richard Thevethick)

gallons of water per hour 6
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Locomotive — Diesel hydraulic

BKRUPP M 15 Q_QB,B_‘, -

R Rl

Radiator Fan Compressor

’ Belt drive belt Air |
______ Radiator Fan / Fluld coupling \ compressor — :
) *¥| Radiator ‘ | D
s =l ‘ Gearbox
Driving oz Final drive
controls P & reverse
Al gearbox

Counterbalance
/

o “ln F “l l ‘[ - iy
NSCHEE.'%O1 8 =4 , - ; | Dsiving/ wheels oG SLH Coupling/ﬂud

..;-r :f_‘(
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Locomotive — Diesel electric
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Locomotive — Diesel electric Dc - Dc (DC generator supplying DC traction motors);
AC - DC (AC alternator output rectified to supply DC motors)

AC - DC - AC (AC alternator output rectified to DC and then
inverted to 3-phase AC for the traction motors)

) Main Alternator  Auxiliary Air T::::;:rr:/ Electronic
Radiator Radiator Turbo Alternator Intakes Controls Control
Fan Charger N \ Stand
ll

/

-Gear
Box

Sand Box Drive Shaft

!
oo a1 M'

Motor Blower Trachon Pumon
Motor Gear 'Wheel

Air /

Compressor

Truck Frame
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Electric Locomotive

Lo Zodling FeEne

Cryermead Line

Circud = =
Mam HE:L:“hr:':_- ﬁl:$1—> Pt
L1 11 m|

(M DS !
Batteny \
| el
}

Aotor Blosers

M
et

-----------------

6. @0

A Liiflary

Fectiar

A-Phasie AC Molors

o
2

N

flain Translanmey / e Bnesh A-Phase AT Malora
To oty 3P Mase

o s
AL Mros

A Lol lisury
Inwarsr
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Electric Locomotive

‘ Cab-Cubicle ‘ | Motor Block x 2 | Auxiliary Block | *Imput capacity: 250kwW
— : * capacity: 1,300KVA x 2 * Output capacity: 1,000kW Pantograph
* Qutput voltage: 670VDC

' * Input voltage: 1,400VAC
*IGBT

*IGBT
* Forced air cooling

* PWM control

* Forced air cooling
= * PWM control

* Single arm

* Raising with compressed

air/lowering with self load

* Metallized carbon

* Controllers with control circuit

* Nominal ampere: 1,000A

* Vehicle control

Driver's Desk

* capacity: 6,200kVA
* 1st 25kV/60Hz
*2nd 140VAC

*3rd 383VAC

* Ergonomic Design
* LCD display
* UIC-651

* 3 phase induction motor (frameless)
* 4 poles

* output: 1,100kW

* Forced air cooling

*2,183V/360A

* Cooling system with oil pump

+ LCD: Liquid Crystal Display

G7 (Korea High Speed Railway HSR 350x)
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Electric Locomotive

TGV

(French:
Train a Grande
Vitesse

SV

KTX
Korea Train
eXpress

“ Rofem
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Battery powered Locomotive
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Diesel multiple unit (DMU)

IR DDA F

23142-01
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Electric multiple unit (EMU)

Light Rail

Commuter Rail

Light Rail

Powered by 25kV alternating current
overhead electrical system

Powered by 750 V direct current by
overhead electrical system

Typically serves longer lines with
fewer stations

Can operate along crowded, narrow
streets

Can operate up to 79 mph

Can accelerate and decelerate
quickly; top speed 55 mph

Capacity of 91 seats, 79 standing for
170 total

Capacity of 64 seats, 91 standing for
155 total
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Monorail

2 N

ddle -~ beam. |

BLI
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Monorail

EE _“ Guiding wheel
A

.‘__.-qw_ Ty I:. y ox -

F.__.!_:l" !

| Stabilizing wheel

1-Running wheels; 2-Guiding wheels; 3-Stablizing
wheels; 4-Hourglass-type rubber spring; 5-Traction
rod; 6-Bogie frame.
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What is AGT

- Middle size capacity Bus and Tramcar<AGT< Heavy rail
- Dedicated guide way and rubber tires

-Small restriction on construction and alignment design

- Computer controlled system which enables unattended

operation
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Bogie Bolster

(Traction Motor
Brake Calipers Under)

Brake Disc\\ >

Differential
Gearbox ™~

\50|318I'

Spring

Rubber Tyred Road Wheel

Rubber Tyred Guide Wheel

750 Vols +

s Ll E
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Magnetic levitation (Maglev)

& S A & aa o o=
1 yoes VU 2 WeInesIion 3 15ludiesuonesa
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Fuenay HazAanon wao UM WduUaTI
e mumaaﬂma
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daufiegiud (masa'li)
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Magnetic levitation (Maglev)

Technology

(Electromagnetic Suspension) (Linear Induction Motor)

22
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Core technologies

Supporter

Regulatio

NDesign & Construction

Power supply | Sinalling

Inter operability

] Standard Testing

Overhead catenary Interlockin

CTC system
OCC system

system

3"rail system

ETCS

Operation & maintenance

Power feeding

Communicatia

0\

ystem

Railway

Prly FElectric

systems Civil work Onboard power su
Tunnel  Fpropulsion Syster
Elevated ) )
Train Bogie
Station
Car body
Trackwork

Vehicle dynamic/S

ervisory control

Track&Civil Rolling stock

Oo&M

Railway std.
Railway
\ Testing lab technology
Infrastructure
Certify body [ service
Lab&Testin
train . <)
Communication Railway service Production Industries
solution
Traction&Control Management O&M
- Expert
Maintenance Construction
/Operation Design

7
HRD

THAILAND

AEC
GLOBAL
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ROLLING STOCK

RITDNINT @"T@ﬂms 0
ALTRTN 30 WA

1uA uazgduusEIRU

ELECTRIFICATION

Power supply
vy W WA
T2UVUIAITIANT
SCADA 32UUR1IDY

>} 6
wmmuqﬂmmﬂi:@
WRIIW

SIGNALLING

ITULDIIAA R DU DRLLAS
aer LA
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SUPPORTING
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1. 950 W (Track)




Rail Gap (Welding)

Meter Gauge EN 14587, EN 14730,AWS D1.1, AS/NZS
1000 mm 1554.1, prEN16843,
3ft3%in AS 1988

Standard Gauge
1435 mm

4ft8%in

Gauge

- EN 13803-1, EN 13803-2
Screw spike

EN 131469 EN 15273-2, EN 15273-3
ET 03.360.113.9

1. 930 I (Track)

Rail
EN 14587-1
EN 14730-2

Rail joint
Nan. 2528,
EN-13481, UIC-864-5
Clip

EN 13146-9
ET03.360.564.3

Bridge plate
EN 13146-9

Concrete sleeper
EN 13230-2

Elastic Tie Plate
Concrete sleeper
AS 1085.14, EN 13230-1

EN 13230-2, EN 13230-6

Fasteners

EN 13481-2, EN-13146-(1-9)
svin: AS 1085-19

360 HBW

ATITHANNVLTLILUY LAAINNLILILNN
BS812 Part105.1

340 HEW

300 HBW

ANMNRNNTD

ASTM C131 ™
- UNTHG

- yzaan Y Ballast KM 2556, R350HT

15To'a ASTM C 136, ASTM C 117, ASTM C 29, EN 14587-1,, UIC-

ol ASTM D 4791, EN 933-3, EN 933-4, 54, UIC-60

«ASTM C 131, ASTM C 535,ASTM D 6928-17,

- 836 lo7] R YT AN
ASTM C 88, ASTM C 127 BallaSted Track




1. 930 W (Track

Track Slab
EN 16432-1, EN 16432-2
Rail
KM 2556, R350HT A Ky
EN 14587-1/0
_—

f

UIC-54, UIC-60 %

EN 14730-2

Track slab

o Screw spike
EN 13146-9
ET 03.360.113.9
Clip CAM
EN 13146-9
ET 03.360.564.3
Concrete roadbed
Bridge plate
EN 13146-9 L%
Concrete sleeper
EN 132302
2

Cement asphalt mortar
(CAM)

Elastic Tie Plate

EN 13146-9 h

4

Fastene{ r 4
EN 13481-5, EN-13146-(1-9

Concrete Roadbed
KR C-14040, GB 175-1999

. B

allés’é less Track




1. 930 W (Track)

Paint (Switch) Stock Rails  Crossing Rnning Aiis
Bladas Siretchar Check Rails

ving Rails E <

Running Rails
Toe

Diagram of simple furnout showing the names of the principal parts

Mowving-switch blades shown in red
“: /

Left-Hand Turnout on Plate Right-Hand Pavement Turnout

70 Degree Diamond Crossing Equilateral Turnout




2. @150 W 138 vuIuID M (Rolling stock)

- Cab equipment
- Central supervisory

1| - Communication

- Power management

- Car body
- Body coupling

- Interior

- Bogie
8 | - Wheel set

- Propulsion

- Suspension

- Braking system

- HVAC
- Other systems




2. @150 W 138 vuIuID M (Rolling stock)

PASSENGER TRAIN Sub System in the ROLLING STOCK
1. LOCOMOTIVE (Diesel Hydraulic, Diesel Electric, Electric) 1. CAR BODY
2. PASSENGER COACH BOGIE
3. DMU — DIESEL MULTIPLE UNIT
. DRIVING & PROPULSION
4. EMU — ELECTRIC MULTIPLE UNIT
5 TRAM . BRAKING SYSTEM
6.

AUTOMATED PEOPLE MOVER (APM) . ONBOARD PSY
. MAGLEV SYSTEM WHEEL & TYRE
MONORAIL . GUIDED SYSTEM

FUNICULAR
HVAC — Heating Ventilation Air Conditioner
CABLEWAY

-_—

2
3
4
AUTOMATED GUIDEWAY TRANSIT(AGT) — RUBBER TYRE METRO || 9. CURRENT COLLECTOR
6
7
8
9

> WD
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Baogie Transom

Motor Molor




2. @150 W 138 vuIuID M (Rolling stock)

Tram Bogie

S S =
B== = S

T \\m\;

1-Running wheels; 2-Guiding wheels; 3-Stablizing
wheels; 4-Hourglass-type rubber spring; 5-Traction
rod; 6-Bogie frame.

Freight Bogie

SIDE BEARING
N { CAGE
UMIT GUIDE E'Sﬁ%%“ o f
BRAKE BEAIM /
WEAR AN /-~ BOLSTER BOWL
AR PLaTE f\ [/ wearuner

v

BOLSTER FOCKET it ]
WEAR PLATE 4
LOAD SPRINGS— ./ 4
ﬂﬂﬂﬂﬂ nGs—/ /
BRAKE SHOE KEY — J
BRAKE SHOE




3. szuudng binsalw (Power supply)

wilauladsans=ALLTIAY Step-down

Transformer

Ts3 W Power

Plant

TR ISR CEIRTE et 3|

W36k Step-up

Transformer

gunsni3eanszua (Rectifier)

ANT

nszua by Fas™

Currv

nszua ey (Negative

Current)

ALWULTIAY Booster

Transformer
nodslihusigs i
3EM 20,000V it
25,000V (#ife i)

Transmission line

TEALLTIALUNTLAFAL (AC Level)
20,000-25,0001286

vidanlaadnTusd® Auto Transformer
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MEA a
Na:
ERAILROOM

Station

Bulk Substation
24 kVAC 555 Power Supply
Grooved
Contact wire
with clamp

T15KVAC »>> 24kVAC

S
N

NS
A

.
{
K

25kVAC

A

PAN HEAD

VA
HEAD SUSPERSION
PPER ARM

MEA Scope Red line Scope
i

-
LoWeR ARM.

.
25 kVAC TSS Power Supply

e ﬂr‘
8
P AauRry _*r@
,r
REDLINE Rangsit

Bang Sue Grand Station

Bulk Substation




MEA

A
s Y
69 or 115 kVAC nan:

ERAILROOM

BTS scope

Bulk Substation
69 or []5kVAL >>> 24kVAL

L.

; 24 kVAC
555 Power Supply

MEA Scope

24 Kvac
155 Power Supply

Traction Transtormer

Rectifier set
ecliier se P &
>

ow Voltage
distribution Panel

T
e
= .,i
N ER |
U N e




MONORAIL POWER SUPPLY OVERVIEW

Concessionaire Scope

Bulk Substation
69 or 115kVAC === 24kVAC 24 kaAc
SSS Power Supply

N

4
%
‘1

X

)
L

A
WA

)

VA

S Service | o Low Voltage
R Transformer | Distribqtion Board

2 SERVICE SUBSTATION per Station

‘i

MEA Scope

24 Kvac
155 Power Supply

Khae Rai — Min Buri

Traction Ring Main

| Rectifier Set  Transformer Switch Lad Phrao- Samrong

|
|
|
|
I
|
: Return cable | e il
TRACTION SUBSTATION | | ARG RREC
|
| |
DC Switchgear - AARU | "
e - Stray Current monitoring : @ }_. Guide
- Voltage Limiting Device | Q Return Rail s "{ .\ _ Wheels
e __________________! Conductar Ral\o
; Guide Beam
~
N — 750 VDU Feeder cable

ERAILROOM
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—..Content what.. | .Mt

Control

Centers
_____ b e

=
o
3

Peripheral Controls

_Detectors

User Interface,

Vehicle intellinan::/

Ticketing l

!
!
!
}
!
i
!
}
I
i
}
}

| signais | oispays | ol | Vgms | Devices. |
) RS,

ATP ATO




4. YzUU AR (Signalling system)

“Evolution of Railway Signalling / 311111520952 Uua 1 aba s a1 as3a 1W”

First
passenger
train led by

man with a
flag (UK)

1830s

Locomotive
whistle & first

fixed signal
installed (UK)

1856

Patent filed for interlocking
system of points & signals

1844

Morse-code telegraph line
inaugurated (USA)

1843

First signal box (UK)

Telegraph and

Semaphores introduced
(UK)

1872

First fail-safe
track circuit

invented
(USA)

1864
First track
circuiting
used (UK)

1880

World's first
advanced
balise-based
ATP system
(SE)

First CBI
EBI Lock 750
(SE)

1538

CTC introduced
in Europe (SE)

19005
Coloured
lighting
introduced for
signals

2000

First technical

specifications
for ERTMS (EU)

1557

GSM-R adopted
for Railway

communication
(EU)

19805

Digital radio
researched for
track-train

communication
(EU, USA)

1825

1830s

1840s 1850s

1860s

1870s

1900s

2000s



4. F:UUNHARTUN D (Signalling system)

European Train Control System RS Controls Train Movement  gugo ook Cortre
Authorities

, —
— i
e GSM-R

-

- - &
"L_J._=_ » ;f.._=_ .\_f g Assures

¥ Interlocking
Track occupancy furnbalise _m_ |”ﬁ“| @\ Functions

detection
Interlocking U.“E_ ke \_’._’% .\_J
Eurobalise
ETCS Level-1 ETCS Level-3

Chinese Train Control System

Controls Train Movement

Authorities P
= CTCS-4  |Balise + GSM-R + ATP, moving block
_-=" " GMR
& Future Direction
0
l]_l” @ CTCs-3 New built High-Speed Railway, 300+ km/h
| Balise + GSM-R + ATP equivalent to the ECTS Level 2 + CTCS-2
= o — @a=— 5
e ® ® —_ CTCS-2  |Existing Railway speed-up 200-250 km/h
Eurobalise
Track occupancy Track Circuit + Balise + ATP
detection
CTCS-1  |Existing Railway line, 160 km/h

Track Circuit + Cab Signaling + ATS (ex)

8l cTcs-0  |Existing Railway line, 160 km/h
Track Circuit + Cab Signaling + ATS

ETCS Level-2




4. F:UUNHARTUN D (Signalling system)

Communication-based train control (CBTC)

4) Retrieval of speed
check profiles

R R R R R e R R E e R R R R T A e p++|.|._‘_“
]
L

Speed check profile
Base Station (BS)

“Actual train speed Y
*.» 5) Braking control

via H.‘!l’llﬂ‘

Leading train

L
4

' LMA Beacon
"“{ %] Base Station Master

ATP teleai:ém

Speed
sensor

s Ty

- L]
TS ERETEE LR R T = "
H

ATP - LAN

2) Transmission of & fyg" """

LMA information m 1) Train position

ATP Logic Controller



5. STULWED (Station management system)
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5. JTULIHENNH (Station management system)

Sub-system ® Control Access System (CASS)

® Fire Detection System

® Emergency Stop Plunger

® Automatic Fare Collection (AFC)

® Platform Screen Door (PSD)

® Passenger Information Display System (PIDs)
® Public Address (PA)




PID

PID

PID Server#1

PID Server#2
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5. JTULIMBIROH (Station management sys
Platform screen door (PSD)




5. STULWED (Station management system)

Automatic fair collection (AFC) Y | 2

| |

~ L = = ENG' ne

] | NEERY

7 | —- | 1
L= ity =
5=l %ﬁhh - = It |
7 e B £ = = ji Il
i RN BN e -
~d bofod = e - -~

»

*

e o

LA DIV TRIIYA 1D A LN 61
(Ticket vending machine((TVM))

Ticket Reader/Writer

LANNLABIIRUILAD = \- ‘ ‘ ‘
amluain (Ticket vending —
machine((TVM))






