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What is this presentation about?

 General presentation of the railway system, targeting beginners with no railway experience.
 We will examine the railway system from the points of view of the various Stakeholders:
 the cities,
» the passengers who are using the trains,
* the Infrastructure Managers who are managing the railway infrastructure,
« the Train Operators who are running trains and finally

« the providers of Rolling Stock (the trains).

railhow.com 2
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We examine the railway system from different points
of view....

. Passenger’s
City's point of view

Rolling Stock

Provider’s

Operator's point of view

ooint of view Infrastructure

Manager’s
point of view
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point of view .....
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The Railway Station |
and the City
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Landmark for the City.....
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Integration to the city
- iIntermodality....
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point of view .....
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Before / after the travel

railhow.com
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Getting travel information / Buying a ticket

aneno T 050 42% W

Options eticket Close

BB  Addto Apple Wallet

== 16 August 2017 MAM - EUS

Selection single ride MAN EUS
Station/Stop Date Time Duration Chg. Products Standard fare " Yo
Frankfurt(M) Flughafen Fernbf Sa,03.0312 dep 14:54 1:04 1 ICE  [R]38,00EUR -
karlsruhe Hof aa, 03.0312 amr 15568

FrankfurtiM) Flughafen Fernbf od, 03.03.12 dep 1554 1.04 0 e 38,00 ELUR G
karlsruhe Hbf od, 03.03.12 arr 1658 TTVGOOORKLS @
FrankfurtiM) Flughafen Fernbf od, 03.03.12 dep 1654 1.04 1 e 38,00 EUR

karlsruhe Hbf =d, 030312 arr 1758

Frankiurtth) Flughaten Fernbf =d, V30312 daep 17594 1.04 U GE A8, 00 EUK

Karlsruhe Hof Sa, 03.0312 amr 1858

FrankfurtiM) Flughafen Fernbf Sa, 03.0312 dep 18:54 1:.04 1 ICE 38,00 EUR

Karlsruhe Hbf Sa,03.0312 amr 1958

FrankfurtiM) Flughafen Fernbf Sa, 03.03.12 dep 1954 1:06 0 ICE 38,00 EUR

Karlsruhe Hbf Sa, 03.0312 arr 2100

Frankfurt{M) Flughafen Fernbf '8a,03.03.12 dep 2054 1.04 1 ICE 38,00 EUR

Karlsruhe Hof Sa, 030312 amr 2158

FrankfurtiM) Flughafen Fernbf Sa, 03.03.12 dep 2154 106 0 ICE 38,00 EUR

Karlsruhe Hbf Sa, 03.03.12 arr 2300

Frankfurt(M) Flughafen Fernbf Sa, 03.03.12 dep 23:04 109 1 ICE 38,00 ELUR

Karlsruhe Hbf ou, 040312 arr 0013

1 adult, Z2nd class

railhow.com


http://www.google.com.om/url?sa=i&rct=j&q=railway%20travel%20information%20web&source=images&cd=&cad=rja&docid=m4BcwSwLdNKemM&tbnid=ALCmWoQ_1lT1gM:&ved=0CAUQjRw&url=http://blog.hcilab.org/jpde12/travel-venues/&ei=95AMUtm5JoHMrQelnYGACQ&bvm=bv.50723672,d.aGc&psig=AFQjCNEDA7IK2V290YV1KkMl8h_4dsrmVQ&ust=1376641235432534

Arriving at the station

Car

- TAXI

o N

railhow.com

i "

Taxi

—3 {

! uyn

L IR

12



%

The Railway station: Start of a travel experie

nce
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Getting Info: Passenger Information System (PIS)

0 by T
L
B

l Departures Departures Subsequent Departures  Arrivals

N 12:37  Platform 2 12:38  Platforn 1 1302 Platform 4
- | Aberdeen Glasgow Queen St  Edinburgh

Calling ¥l Page 1 of 1 Calling aty Page 1l of 1 13:13 Platform § 1 2:295 E‘I
Durdes G lareag bas v,
| Carnouvstie Dl Lol |I'I'-"EF"I"I-E!::-5
' Arbiroath Bridgd of RlLan
Horrose Etirling 13:14 Platform 1
Lol arsekinrk & Glasgow Queen St. . 12:35 Platforma 1
§ Fberdeen, Glasgow Queen L Dundes e
12:36 Platform 2 Bt
13:37  Platform 2 Glasgow Oueen St IR
1 &5 Platform 5
Aberdeen Edinburgh
1255 Flatfora 4
7

E

H Invernosn
L 1402, agbtatform o 131128 Flatform

g | i _m g Edinburgh E w Glasgow Dueen St > i
A . T e o 3 :"!_ ..i U‘ 13194 3 Platform 1 |
-. - 14:15 at, orm\} Poscdesn Platforn
| First ScotRall First ScotRail Glasgow GQueen St Firetse
i
4 0st Pr
Arrivals e
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Travelling (in the train....)

With the tram you are no A %M/{J}M/‘L‘ea/ ”faa are lravel) ”’f'///

railhow.com
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Business travelers




point of view .....

Op.or’s ‘

Railway Services offered by Carriers

(Railway Undertakings / Operators)

railnow.com 22



Types of trains for Passengers

railhow.com
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Light Rail or Light Rall
Transit (LRT)

« Light rail or light rail transit (LRT) is a form
of urban rail public transportation that
generally has a lower capacity and lower
speed than heavy rail and metro systems,
but higher capacity and higher speed than
street-running tram systemes.

railnow.com 24



Commuter / suburban rail services

« Commuter trains, also called suburban trains, is
a passenger rail transport service that primarily
operates between a city centre, and the middle to
outer suburbs

railhow.com




Regional / local rail services

 Regional trains, also known as local
trains are passenger train services that operate
between towns and cities. These trains operate with
more stops over shorter distances than inter-city rail,
but fewer stops and faster service than commuter
rail.

railhow.com
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Inter-city rail services

* |nter-city rail services are express passenger
train services that cover longer distances
than commmuter or regional trains.

railhow.com
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Night Train

« A special service for connecting cities over long

distance (500-800 km) is the Night Train, a train that
runs at night.

 The train has sleeping cars, offering the possibility
for the passenger to travel overnight providing full
“hotel services” and to arrive in the morning at his
destination.

 There is also a possibility to have also the private car
on the same train.

railhow.com
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High speed rail services

The High Speed system today includes trains running at speeds between 220 km/h and 350
km/h. This range of speeds continues to increase as technology provides solutions for
INncreasing the maximum levels.

railhow.com
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The planned high speed railway network in Europe (2017)
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Questions / Discussion

1.

2.

What is world record with trains on conventional lines?

High speed ralil vs. airplane: what iIs faster?

railhow.com
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AnNnswers

1. What is world record with trains on conventional lines?

April 2007, reaching 574.8 km/h

railhow.com
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https://www.youtube.com/watch?v=fKkuZeX8pDE
https://www.youtube.com/watch?v=fKkuZeX8pDE

Do you really save time?

— Schedules —
Train versus plane in a busy world Train Plane
2. High speed rail vs. airplane: what |
ic faster Selected routes —> Ne:ﬁ York Tokyo Paris Hafpt?urg
Washington DC. Osaka London Munich
Flying distance —» 330 km 405 km 340 km 610 km

Departure from city centre  7hr00m 7hr00m  7hr00m 7hr00m  7hr00m 7hr00m  7hr00m 7hr00m

Arrival at airport Thr20m 7hr35m Thrd5m Thr40m
Check-in Thr30m Thrd5m  7hr00m 8hr00m 8hr00m

Take-off / Departure 9hr00m 8hrd5m  7hr30m 9hr00m 9hr15m
Landing 10hr25m 10hr05m 10hr10m 10hr30m

Baggage claim 10hrd40m 10hr20m 10hr25m 10hrd45m

Arrival in city centre 9hr35 11hr05m  9hr36m 10hr30m  Shrd5m 11hr00m  12hr40m 11hri5m

Total travel time  2hr35 4hr05m  2hr35m 3hr50m  2hrd5m 3hr00m  5hrd40m 4hr15m
CO,emissions(kg) 29 109 20 119 55 107 33 150

T A
White circles are |
proportional to emissions. Eurostar (Channel Tunnel Train) plans to cut
emissions by 25% per traveller journey by 2012
Sources: nyctourist.com, eurostar.com; amtrak.com; Even in this case where flying is faster,
railhow.com myclimate.org; bahn.de; www.amadeus.net; these are 5hr40m during which yo@$an relax,

japanrail.com; www.keikyu.co.jp, aeroporisdeparis.fr. work or sleep without interruption.



Till distance of = 140 km
conventional train is faster
than high speed train

Till distance of ® 400 km
conventional train is faster
than plane

Till distance of *900 km
high speed train Is faster
than plane

For distances >900 km,
plane is faster.

Door-to-door journey time [h)

7.5 -
6.5 -
1 tional train

5.5 -

4.5 1

3.5 -

2.5 -

1.5

0.5 -

CONVENTIONAL TRAIN

(_A_\.f__

HIGH SPEED TRAIN

AIRPLANE

__—'-ﬁ-'——_ ___-\l{-_jl~_-\l
|

COMveEN-

fasier

CONMVEN-

tional train
faster than

the plane

: air fasler?';

3

100

300

400 500 a00 700 a0 500

Distance [km]

1000

= ONVENTIONAL TRAIN

===H|GH SPEED TRAIN = A|RPLANE
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Travel time and market share

market share

100%

PA

75% -

50% -

®

Fl5 - BRUSSELS, 310 km

25%

PARIS - I{H, 430 km TOKYO - OZAKA 515 km

\ 4

MADRID - SEVILLA, 471

®

ROME - BOLOGNA 358 km

PARIS - LONMDONM, 434 km

P

STOCKHOLM - GOETHENEBURG, 455 km

PARIS - AMSTERDAM, 540 km

ROME - MILANO, 560 km

1.5 2 2.5 3 3.5

Travel time by train [hours]
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Freight (Cargo) Trains

railhow.com
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https://www.youtube.com/watch?v=nzivFhbcfI0

Intermodal freight transport

* |[ntermodal freight transport involves the
transportation of freight in an intermodal container
or vehicle, using multiple modes of transportation
(e.q., rail, ship, and truck), without any handling of
the freight itself when changing modes. v W

e ——— 1 D w— —— e — e

—

railhow.com



Trucks on trains “Rolling Motorway”

 The rolling highway Is a special form of
combined transport in which full
trucks are transported on special rall
cars, generally accompanied by the

truck drivers, who travel in a passenger
car.

railhow.com 4]


https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjVwrnQ-ojgAhVbAWMBHWrVBHkQjRx6BAgBEAU&url=http%3A%2F%2F81.47.175.201%2Flivingrail%2Findex.php%3Foption%3Dcom_content%26view%3Darticle%26id%3D715%3Atrucks-on-trains%26catid%3D36%3Ainteroperability%26Itemid%3D127&psig=AOvVaw3VUgdJF5MsIwihUjTJ0Qid&ust=1548506549154134

An amazing freight train: The Tehachapi loop!

railhow.com

The Tehachapi Loop is a 1.17 km
long 'spiral’, on the Union Pacific
Railroad line through Tehachapi
Pass, of the Tehachapi Mountains
In south-central California.

Seeing a daily average of almost
40 trains, the line is one of the
busiest single-track mainlines in
the world.

On the loop, the track passes over
itself, lessening the grade. The loop
gains 23 m in elevation as the track
climbs at a steady 2% grade. A train
more than 1,200 m long thus
passes over itself going around the
loop.

' Video ]

42


http://www.youtube.com/watch?v=O2EU6fgGijg
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Infrastructure

Cuts Bridges
: Tunnels
: Special track \ /
Ballast switches & i f Embankments <—  ciyi —
Y\Crossings / Qi Civil Work
Sleepers < Railway \ Stations
/ el Other
Rails

Infrastructure
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The railway track

Sleeper

Ballast

~ -Sub-Ballast -

railhow.com

Rails
Sleepers

Ballast, sub-ballast,
formation
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Switches & Crossings

Special track forms in Depot Areas



Civil work

Embankment

railhow.com
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Tunnels
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Railway stations

Verpasses 50

railhow.com



ban areas

lway lines in ur

Underground ra
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B. Technological systems

railhow.com

/ Signalling and
- Train control

System

Technological
Systems

~___ -pication Systeyﬂ

\/ Telematic\\

4
/
[

Applications

/ Telecommu-\
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B1. Signalling and Train Control System

e HEH A

B

e e e
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Centralised Traffic Control ,
omputer Based Interlockmmg
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Train Detection
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Telecommunication systems

O

railhow.com

mmMmunications systems include:

Multi-Service Network (CCNN) and Fibre Optic
Network (FON)

Local Area Networks

56
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Help Point
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Public Address System

Master Clock

58



Telematics applications

railhow.com

59



o

railhow.com

This subsystem comprises two elements:

* applications for passenger services

« applications for freight services

60



Safety & security systems

railhow.com
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Fire detection / alarm Systems

Fire Fighting Systems

62
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Emergency Lightings

63



Access Control System

Intruder Detection

railhow.com o4



Mechanical, Electrical and Plumbing (MEP) Systems

 Mechanical systems
» Electrical systems

 Plumbing systems

railhow.com




Mechanical systems

™
"

railhow.com



Electrical systems (Electric power system)

67/



Energy system (electrification system)

Pole Drive mechanism
Cantilever E Section insulator
Catenary Composite insulator
Disconnector B Feeder line

e overhead lines

« Other components




olling

Stocl(

Provider’s

point of view

railhow.com




Railway Rolling Stock

Rolling stock comprises all the vehicles that move on a railway. Trains (or rolling stock) consist of two
types of vehicle:

 alocomotive or power-car that enables the train to move, and

» Coaches/wagons

e passenger coaches that carry passengers

« freight wagons that carry goods (freight).

railhow.com
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» A typical vehicle consists of a car body and bogies

railnow.com 71



Locomotives

« B® Emom e@

= T

Shunting locomotiv
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Multiple Units
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Passenger Coaches
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Freight Wagons

- -
L
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—— e
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e i
e

Fitting Platform is a wagon used for transportation of
machines, equipment, long cargoes, containers, as well as
bulk cargoes that do not require protection from
atmospheric precipitation.

sliding wall wagon, a present-day standard for
palettised goods with lockable/movable
partitions

railhow.com

Container platforms do not have sides
and are equipped with special locks for
fastening of heavy-duty universal
containers of any types.

Hopper is a kind of wagon used for the
mass transportation of fertilizers,
cement, grain and other bulk cargo.

75



Covered freight wagon is used to
transport cargoes that require
protection from atmospheric
precipitation (US/Canada: boxcars)

Semi wagon is designed for the transport
of goods that do not require protection
from atmospheric precipitation. Semi
wagons do not have a roof.

railhow.com

80-70 m
19589987

Tank wagon is used for transportation of
liquid cargo, liquefied gases and
powdered materials.

76



point of view
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Global warming and the greenhouse effect

railhow.com
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CO, emissions and Transport

 The transport sector is a key source of air pollution.
 |s responsible e.g. for 30% of total CO, emissions in Europe

» The CO, emissions are now 25% higher compared to 1990.

CO,: carbon dioxide

79



The external cost
of transport

railnow.com 80



What is included in the external cost of transport?

DN M e g™ E T

Main factors for the external costs of transport:
 Accidents
 Congestion
 Environmental pollution
* Noise

 Climate change

railhow.com




Average external costs for EU-27: passenger
transport

(excluding congestion)

EUR per 1,000 pkm

0 &d. 7 65.1
7 BT
60
A
L Differentiated cost for raik
33.8 B - RailElectric: 12.0 €/1,000 pkm
40 - RailDiezel 341 €£/1,000 pkm
il i
30 b
15.3
I
20
10 ‘
Source: External Costs of Transport —
in Europe, Update Studly for 2008, 09/20]]1 0 |
Car Bus/coach Road Pass. Total Rail Passenger Air Pass.

B Accidents m Air Pollution
m MNoise Other Cost Categories
B Climate Change (low scenario) Up- & Downstream Processes (low scen.)
O Climate Change (difference low/high scenario) @ Up- & Downstream (difference low/high scenario)

SINFRASICENSI



Average external costs for EU-27: freight
transport (excluding congestion)

EUR per 1,000 tkm

140

120

100

80

60

40

20

O Climate Change (difference low/high scenario)

W 5.6

Up- & Downstream Processes

w Climate Change

Other Cost Categories

] Hﬂiﬁ

B Air Pollution

m Accidents
K05 Differentiated cost for raik
F - RailElectric: 6.6 €/1,000 pkm
34.0 - Rail Diesel: 12.4 £/1,000 pkm

— 5 1.2
e
———— S—
e -
LDV HDV Road Freight  Rail Freight Inland
Waterways

LDV: Light duty vehicles (up to 3.5 ton gross weight)
MC

Up- & Downstream (difference low/high scenario)
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We behave as If
we had four
planets Earth




The rail sector has strong advantages when considering the
wider social and environmental impacts of different transport ac
modes.

railhow.com



The future railway

86



Future of Rail
2050

railhow.com

Mobility and lifestyle hub for Monitoring drone for predictive Future of Rail 2050

business, leisure and connectivity maintenance and improved security |-

§ Electronic tagging of cargo for reliable Intelligent robots unload
tracking and reduced delays and sort cargo

Automatic gauge change
for cross-border travel

Automatic freight trains distribute |
freight and goods on the go

Ticketless and security ‘

technology eliminates gate-lines Alternative power sources from

in stations hydrogen, nuclear, air propulsion or
magnetic levitation

Virtual shopping wall that offers
convenience and ease

K -,

Intelligent robots to repair and
maintain infrastructure

Flexible interiors that cater for
different passenger needs

Energy flooring that generates
electricity from footfall

"'--.

l.

I Driverless pods powered by 1 N ﬁ;,.

clean energy

Real-time passenger information 16
for seamless joumney planning

Automated passenger trains

H optimise running time and reliability

Smart window glazing dims
automatically to control heat and glare

Underground freight pipelines for
moving goods in cities

a
https://www.arup.com/perspectives/publications/research/section/future-of-rail- 2050 N



New innovative technologies

railnow.com 88



Hyperloop

railhow.com



https://www.youtube.com/watch?v=zcikLQZI5wQ

railhow.com

‘ WOU|d ||ke 10 thankyou for your attention!

Visit my website www.railhow.com, the touchstone for people who are

working within the engineering sector and would like to progress their

careers by gaining practical, yet impactful knowledge and learning

experiences.
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http://www.railhow.com/

A few words about me....

e * Civil Engineer (MSc.) - University of Hannover in Germany

 Master Executive MBA degree - Athens University of Economics &
Business.

« Over 30 years of experience in the railway sector, including eight
years in Director positions at Greek Railways Organization

e 2006 - 2013 the Head of the Railway Systems Directorate.
e 2013, 2014 development of the Omani National Raillway Network.

* Senior Railway Expert at the Ministry of Transport and
Communications in Oman.
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Contact US

www.railhow.com

Info@railhow.com

railhow.com

Leading a dynamic railway experience!
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