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We help transport agencies around the world keep citizens moving
by providing reliable voice and data solutions.
Our innovations like UnifyVehicle and UnifyVoice bring more
people from your organization together. By allowing people
to use the device of their choice and automatically selecting
the best available carrier, you can help your people stay safe,
connected and working efficiently.
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University of Manchester on the 29th of June to show
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Learn more at taitradio.com
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Making the smart
ticketing move
Getting people out of their cars and onto public transport and using
more sustainable modes of travel is high on the agenda for many
cities around the world. There are a number of contributing factors
Craig Waters
that can help deliver this modal shift such as improved vehicle
Editor
design, increasing network capacities, and ensuring systems are safe
and secure. But perhaps one of the biggest obstacles to enticing people onto public transport is
the matter of ticketing.
A lot of innovation is happening in the sector with the introduction of new ticketing methods
and investments in payment technology on some networks. However, it is now more evident than
ever that smart ticketing is a crucial pre-requisite in delivering a modal shift to public transport.
As highlighted throughout our Ticketing & Payment Technology In-Depth Focus within this
issue of Eurotransport starting on page 17, efficient and effective solutions to improve ticketing
can easily help reduce congestion in busy cities and give travellers more options to make use of
public transport.
Operators face challenges with increasing passenger numbers and changes to passenger
convenience and requirements; people nowadays expect public transport to be ‘smart’ and offer a
range of ticketing options, such as mTicketing and contactless payment, so that they can choose to
travel whenever they want. The freedom of being able to take the bus and use the subway without
having coins or notes on your person is so important for modern day passengers; as highlighted by
James Timperley at First Bus in his article on page 29. James explains how the company’s innovative
approach to ticketing is not only benefitting customers and making the bus a more attractive mode
of transport, but is also supporting First Bus in the battle against congestion.
At Eurotransport’s first-ever Intelligent Transport conference to be held in London on
31 October 2017, Smart Ticketing and Payments will be one of four key streams featured.
Discussions will explore how the industry must deliver ticketing solutions that are accessible
to all passenger demographics; assess their needs and requirements; and also consider
how to move forward with fully interoperable end-to-end ticketing, encouraging that all
important shift onto public transport. More information about Intelligent Transport is available
at www.intelligenttransport.com.
As always, if you represent a public transport operator or infrastructure owner and would like
to contribute to a future printed issue with an article or news item, then please don’t hesitate to
contact me via the email address below.
We are also looking for industry experts to join our online community and contribute articles
and blogs on www.eurotransportmagazine.com – so do get in touch if that interests you.
You will also find details of past, current and future issues, daily industry news updates, as well as
industry conference and event information on our website.
Don’t forget you can also join our groups on social media platforms – just search online
for Eurotransport.
Craig Waters
Editor
cwaters@russellpublishing.com

Eurotransport can guarantee its circulation is 9,800
(for the 6 issues distributed between 1 January 2016 and
31 December 2016). The publication is ABC audited. This is
an independent verification that our circulation is genuine.
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No responsibility can be accepted by Russell Publishing Limited, the editor, staff or
any contributors for action taken as a result of the information and other materials
contained in our publications. Readers should take specific advice when dealing
with specific situations. In addition, the views expressed in our publications by any
contributor are not necessarily those of the editor, staff or Russell Publishing Ltd.
As such, our publications are not intended to amount to advice on which reliance
should be placed. We therefore disclaim all liability and responsibility arising from
any reliance placed on such materials by any reader, or by anyone who may be
informed of any of its contents.
Published June 2017
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ZIEHL-ABEGG (Germany) is a leading company in the drive technology
sector with matching control technology. The company has developed a
wheel-hub drive for electric city buses which is already being used in
several countries. ZIEHL-ABEGG SE is not quoted on the stock market
(€484 million) and is family-owned.
www.ziehl-abegg.com
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NEWS

Samsung Pay
accepted for
PAYG travel
in London
Customers can now use Samsung Pay on
their mobile phone to travel on London’s
transport network as part of its wider UK
launch. The new payment app supports
MasterCard and Visa credit and debit cards
from major UK financial institutions. It can
be used for pay-as-you-go journeys by bus,
tube, tram, DLR, London Overground, TfL
Rail, Emirates Air Line, River Bus and most
National Rail services in London.
To help make it easier for customers,
Samsung has worked with TfL to allow
users to set a payment card specifically as a
transport card to use on all TfL services and
most National Rail services in London.
Customers just need to add their payment
card to the app and nominate it as a transport card. Once registered, the phone screen
does not have to be on – users simply
touch the middle of their phone on the
yellow card reader in the same way they use
their Oyster or contactless payment card
to pay-as-you-go.

4

Eurotransport
VOLUME 15, ISSUE 3, 2017

Government publishes its
Air Quality Plan for consultation
The UK government has published a draft
plan to improve air quality by reducing
nitrogen dioxide (NO2) levels across the
country. Poor air quality is the largest
environmental risk to public health in the UK
and investing in cleaner air and doing more
to tackle air pollution are priorities for the
UK government.
The most immediate air quality challenge
is tackling the problem of NO2 concentrations around roads and the Air Quality
Plan provides an overview of the UK plan
for doing so. The options now open for
consultation on reducing NO2 are designed to
reduce the impact of diesel vehicles, and
accelerate the move to cleaner transport.
As part of the plan, local authorities
will now be expected to develop new and
creative solutions to reduce emissions as
quickly as possible.
Reacting to the government’s plan,
Stephen Joseph, Chief Executive at Campaign
for Better Transport, said: “While we

welcome the government’s long-awaited
plan, its proposals on transport are wholly
inadequate in tackling the dangerous levels of
pollution across our most polluted cities.
The government must come up with a serious
plan to give people air that is fit to breathe.”
The government is seeking views on
these proposals in advance of preparing its
final plan for publication by 31 July 2017 and
the consultation will run until 15 June 2017.
Further reading:

For more sustainable-related articles, Look
out for Eurotransport Issue 4 2017 which
will feature Professor Jim Miles, Chairman
of Transitional Energy Strategies at
Cambridge University who will write
about using transport alternatives, i.e
low-emission buses and on-demand
buses, to help reduce air emissions. Visit
www.eurotransportmagazine.com to
subscribe and guarantee you receive the
article in print and digital formats.

Credit: Alstom Design and Styling

Customers on the Docklands Light Railway
(DLR) are set to benefit from new walkthrough air-conditioned trains by 2022.
The new trains, which will increase
capacity by over 30%, will be more reliable
and provide customers with real-time
information, air-conditioning and mobile
device charging points.
Significant redevelopment is taking
place in and around the Docklands area of
London, which the DLR serves. In the
Royal Docks alone, up to 36,500 jobs and
7,000 homes are being created. To support
this growth, Transport for London (TfL)
will replace two thirds of the existing trains
– some of which are 25 years old – and
order an additional 10 new trains to provide
even greater capacity.
TfL has published a notice in the
Official Journal of the European Union
(OJEU) seeking expressions of interest
from the train manufacturing industry
to build the new trains with improved
performance and reliability. A formal
Invitation to Tender is expected to be issued
before the end of 2017 and a contract
awarded in the summer of 2018.

© Brian Minkoff / Shutterstock.com

TfL seeks
interest from
manufacturers for
new generation
DLR trains

NGE Group and Alstom
selected for Avignon tramway
civil works consortium
The NGE Group and Alstom have been selected by the Greater Avignon Agglomeration and
Tecelys as part of a project involving the civil works platform and track works for the Avignon
tramway. The consortium (led by the NGE Group via its subsidiary TSO) was chosen after a
public tender to construct 5.4km of civil works (10.8km of track), with eight corresponding
track turnouts, 10 stations and a maintenance centre.
The project (a rendering of which is pictured) includes the design, supply and installation of
the civil works platforms and track, and the works, which will last 20 months, are scheduled to
end in January 2019.

Get daily news updates on www.eurotransportmagazine.com
@EuroTransMag
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Greyhound
announces
partnership with
Google Maps
Greyhound has announced a partnership
with Google Maps that allows customers to
plan trips more efficiently, and seamlessly
connect to Greyhound schedules and
other transit options. Customers can now
personalise their travel by exploring
routes and locations at a street-level view,
planning connections with other modes of
transportation, and get walking directions
from various transit locations.
Google Maps supports multiple
languages and also links to Greyhound’s
website so customers are able to purchase
tickets from wherever they are. This means
that through Google Maps, customers can
now travel from their location directly to their
final destination while viewing their travel
route on their mobile device or computer.

Eight new
articulated
buses for Nürnberg

Credit: RVK/Van Hool

Eight new articulated Urbino 18 buses (pictured) have recently been delivered to the
VAG Verkehrs-Aktiengesellschaft, a German public transport operator in Nürnberg. All of
the newly delivered buses by Solaris Bus & Coach are powered by DAF/PACCAR MX-11 240
H1 (240 kW) engines, which comply with the strict Euro 6 emission standards. The propulsion unit
is coupled to a Voith Diwa 6 gearbox which is equipped with an ECO programme that efficiently
reduces fuel consumption. The axles, on the other hand, are provided by a ZF company. After the
contract has been successfully completed, the operator’s fleet will total 178 vehicles.
The new ecological buses are equipped with several comfort and safety enhancing features
as well as energy efficient LED interior lighting. There is also a sophisticated Derovis
monitoring system installed, which is made of nine cameras, a recorder and a monitor placed
above the driver’s seat.
The Urbino 18 buses are 18m-long and the capacity of the bus ordered by VAG is 37 seating
places with additional eight folded seats. Depending on their usage, the passenger compartment
can accommodate between 88-99 standing passengers.

COMSA to
build the
Odense tram
network
in Denmark
COMSA has been awarded the construction
of the tram network for the city of Odense,
located to the west of Denmark’s capital,
Copenhagen. In Odense, COMSA will
manage the construction and rollout of more
than 14km of double-track tramway
between the Tarup Centre and Hjallese
districts, in conjunction with the implementation of the 26 stations that make
up the line. The contract is valued at
€158 million and also includes the
installation of the catenary, signalling work,
telecommuni cations, and a control and
maintenance centre, as well as testing prior
to the launch of service.

New fuel cell buses for Germany and South Tyrol
Wuppertal-based WSW mobil GmbH has
tendered the procurement of 63 fuel cell buses
(pictured) for operation in Germany and South
Tyrol. This is part of the JIVE project; an
EU-funded project deploying 139 new zeroemission fuel cell buses across nine cities.
This is the first deployment of this scale in
Europe and will become the largest fuel cell
bus project in Europe.
Fuel cell buses contribute significantly to

air qualities in cities by reducing nitrogen
oxide (NOx) emissions and thanks to ranges of
up to 400km (in summer and in winter) they
can be operated as flexible as diesel buses.
Verkehrs-Verbund Mainz-Wiesbaden
GmbH, traffiQ Frankfurt, Regionalverkehr
Köln GmbH (all in Germany) and SASA SpAAG in Bolzano (in Italy) – which are going to
operate the buses – have coordinated with
WSW on this tender.

Get daily news updates on www.eurotransportmagazine.com
@EuroTransMag

Further reading:

For more on the JIVE project turn to page
44 in this issue of Eurotransport where
Sabrine Skiker, EU Policy Manager at
Hydrogen Europe summarises the status
of the JIVE project and introduces the
latest deployment plans and considers
the outlook over the coming years.
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LEADERS’ SERIES

Eurotransport’s

LEADERS’
SERIES 2017
In times of advances in green energy solutions, the emergence of digitalisation, and a number of new players
entering the market, the urban mobility sector is witnessing rapid change. Eurotransport asked Umberto Guida,
Director of Research and Innovation at the UITP for his views on current industry trends affecting the bus sector.
You’ve worked at the UITP since 2008; how do you think
the public transport industry has changed over this time?

based on an open IT architecture. Such work is currently driving

Globalisation and the subsequent opening of the market have

architecture that will allow authorities and operators to not be tied to

encouraged commercial operators and industries to have a more

one IT supplier. The ITxPT association has recently been created

business-oriented approach. In addition, the economic downturn has

to promote use of the standard. Today, within the EBSF-2 projects,

forced cities and public transport authorities to carefully consider

tele-diagnostics have been applied to fluid monitoring and algorithms

investments, operational costs and daily expenses; all while

for predictive maintenance of some equipment. Next September

environmental issues are under the spotlight.

in London, EBSF-2 will show the integration of new IT standard

The combination of new transport and IT technologies has

the development of an EU standard (EN13149) for IT on-board

architecture within the existing London bus fleet.

produced two main effects. Firstly, the rise of new services, particularly
Secondly, the variety of new propulsion technologies has caused

What should bus operators
concentrate on to enhance passenger satisfaction?

bus manufacturers to shift from pure vehicle producers to system

Quality of service has to be high in order to let bus be the chosen,

providers. This generates more competition between industries and

rather than the obligated mode of mobility. But this quality of

services, with stakeholders facing difficult choices in terms of

service often depends on urban policies beyond the operator’s control

investment or industrial strategies.

such as congestion or traffic management systems that give priority

the MaaS (Mobility as a Service) concept based on a strong IT platform.

to public transport.

What do you think the future of alternative
power/sustainable buses will look like?

comfort in recent years. However, this risks being endangered by the

We’ve now moved beyond the question of ‘if’ we move towards

increasing weight given to economic and environmental aspects by

alternative fuels. National and city policies are clearly heading

the operator. We must seek to find the balance between customer

towards Low or Zero Emission Buses. This change is rapid; we’ve moved

satisfaction, economy of service and environmental impact. Finally,

from small-scale demos with two or three buses in 2015 up to entire

connectivity is a must: USB plugs to charge mobiles and tablets, as

lines electrified with many vehicles in operation today, and more orders

installed in Montréal by STM, have a positive impact on passengers.

European industries have greatly improved passenger and driver

for the future. A recent UITP survey (in the frame of the ZeEUS project)
decline, up to less than 10% in 2030; and electric buses will play a

What challenges do you think the public
transport industry will face over the coming years?

dominant role, reaching more than 50% of the market share in 2030.

Cities are growing. The results of Paris COP21 clearly show that we

However, we must not forget two important aspects: 1) alternative fuel

cannot wait any longer to tackle the environmental challenges. In line

technologies should be introduced in a way that does not endanger the

with the last UITP Summit theme, public transport operators, city

urban bus’s main mission – to move people from A to B safely and

authorities and industries have to ‘Lead the TRANSITion’ towards clean

efficiently – and 2) urban buses contribute less than 8% to transport

and sustainable mobility by providing services more in line with the

pollution so the real environmental benefit will come from a modal shift

evolution of our cities.

saw manufacturers agree that the market share of diesel is going to

from private to public transport.

Alternative fuelled buses, autonomous vehicles, and shared
mobility solutions all require high initial investment. UITP is running

The railway industry is developing digital technology to
monitor the condition of assets; do you see digitalisation
advancing in the same way for the bus sector?

projects to provide stakeholders and decision-makers with the

Digitalisation is one of the key topics of the next UITP integrated work-

be considered as part of the overall solution to define an optimal

plan, encompassing different aspects of public transport at

mobility scenario plan that encompasses various aspects of

technological, applicative and policy level. In 2010 UITP’s EBSF project

transportation which are simultaneously sustainable and able to provide

tested tele-diagnostic systems for doors and other on-board systems

the best quality of service for passengers.
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guidelines and tools to help them decide on, and efficiently introduce,
new solutions. New mobility services like MaaS, Uber, Lyft, should also
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WEBINAR PREVIEW

Date: Thursday 29 June 2017
Time: 15:00 BST
Duration: 60 minutes
Speakers: Bernard Féaux, Business
Development Manager for Rail
Transportation, Kontron; Serge Tissot,
Technical Strategy Manager, Kontron;
Damian Black, CEO, SQLstream

LoRa wireless
connectivity helps
operators in
transportation
Ahead of Eurotransport’s webinar in association with Kontron on
Thursday 29 June 2017, we put some questions to Bernard Féaux
– Kontron’s Business Development Manager for Rail Transportation
and one of the speakers of the webinar – to learn more about the
topics to be covered.

What are the advantages for public transportation
operators to invest in digital technology?
The world is all about being connected and the transportation market is
now adopting this same trend to keep up with other industries.
Multiple digital data are already being processed in transportation
to inform and entertain passengers, drive trains, control traffic and
communicate with stations. These ‘smart’ technologies can now be
combined with more and more connected devices to generate vast
amounts of data which transportation operators must monitor and
control to improve the performance of their services.
Travellers now expect the same level of internet service to what
they have become familiar with at home and train operators can
generate new revenue streams from this demand. The ‘connected train’
is already deployed on modern trains, but the upgrade of aging vehicles
and infrastructure with such connectivity to cloud-based services is
new, and this aspect of the sector must not be left behind.
Reduced maintenance cost is another advantage. For a ‘connected
train’ combined with IoT, the maintenance business model will
evolve from being reactive to predictive. This can include such
elements as the on-board servicing routine but more importantly the
preventive maintenance of a train’s devices to help dramatically reduce
maintenance costs. The major benefits from this are the improvement
to a train’s service and the improved network efficiency.
A preventive maintenance strategy also has a direct impact
on passenger experience and satisfaction. Passengers can be
better informed and vehicles will operate more efficiently with
accurate schedules.

How can Kontron help solve operational challenges?
The operational challenges to implement a new network experience
based on an IoT network are multiple but simply start by a lack of
solutions tailored for the railway industry.
Today, IoT connectivity is deployed on numerous activity sectors
around the globe but it seems the transportation industry has been
lagging behind.
We are not only addressing infrastructure but operational vehicles
too, and IoT is not exactly designed for that. Speed can quickly become
the enemy of IoT wireless connectivity.
In association with:

Organised by:

Kontron is breaking these barriers with its new TRACe LoRa-MQTT
railway certified gateway. The combination of these new IoT
technologies suitable for operational vehicles was an exciting challenge
for Kontron and SQLstream.
Thanks to a global security strategy dedicated to railways, Kontron
products are both IoT-ready and railway certified. Kontron has
embedded a cyber-security chip on computer products to address
security at the application level and a crypto processor to secure the
data links. The application level security enables copy protection, IP
protection and reverse engineering protection while Kontron’s crypto
processor prevents communication hacking, intrusion or corruption.
Separately, SQLstream’s stream processing technology pioneered a
revolutionary model for real-time traffic management platforms, one of
which is currently affecting the lives of more than two million commuters
in the Sydney metropolitan area.

What else will we learn during Kontron’s webinar?
Based on practical use cases, you will learn how to operate the LoRaTM
Network. Whether a train operator, a system integrator or a servicebased company, and regardless of your main focus, you will find out
something new by attending the webinar.
Kontron will explain how it undertakes the challenge to achieve
reliable communication from a fast-moving platform with ground
stations and tiny battery-operated devices.
We will give you insights into how to improve your operational
performance using LoRa IoT technology in the scope of remote monitoring, cyber security, edge and cloud data analytics and systems availability.
You will learn how to address these tough issues to ensure your
solution is ready for the next decade, saving time and money.
Attendees will also learn about the conditions, concerns, and costrelated aspects of stream processing as a tool for collecting and
processing streams of raw, unstructured data continuously,
concurrently, and in real-time.
Furthermore, Damian Black of SQLstream will address issues such
as: the overall business case for IoE applications as they affect
operations, QoE/QoS, and a company’s position on the market; the
range of stream processing operations covered by SQL; and
the anatomy of a stream processor.
More information:

Sign up to attend this webinar by visiting:

www.eurotransportmagazine.com/webinars

S U B S C R I B E O N L I N E A T:
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AUTONOMOUS VEHICLES

The future of
autonomous public
transport in the UK
The Automotive industry is on the verge of one of the most disruptive changes since its first introduction about
100 years ago. The synergetic effect of four technology enablers, so-called: Electrification, Smartness, Autonomy
and Connectivity, are going to change transportation systems forever. By most estimates, fully autonomous
vehicles are to be commercially available within the next 10 years. Today’s ‘intelligent mobility’ market is worth
approximately US$30 billion which is projected to rise to US$1.5 trillion by 2030E1. These techno-economical
changes will transform the mobility sector into a connected, intelligent, customised and shared environment and
will have huge implications on the market and also social aspects of public transportation. Dr Amir Soltani, Head
of the Automotive Mechatronic Lab within the Advanced Vehicle Engineering Centre at the UK’s Cranfield
University, explores further.
According to SMMT, Electrified Connected & Autonomous Vehicle

and universities across the UK. As a result, a significant amount of

(ECAV) technologies will provide enormous socio-economic benefits in

public and private funds have been allocated for research, design and

the UK, which is predicted to be worth around £51 billion per year by

development projects of ECAVs and Intelligent Transportation systems

2030, creating more than 320,000 jobs, the majority outside automotive

in recent years and it is expected that this figure will continue to grow in

manufacturing, and about 25,000 serious accidents could be

the future.

prevented. The remarkable socio-economic and environmental

The UK policy has been set to achieve a global leadership position

implications of ECAVs have been acknowledged by industrial policy

in the demonstration and deployment of ECAV technologies by

makers, public organisations, automotive companies, research centres,

capitalising on its competitive advantages. The UK government
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AUTONOMOUS VEHICLES
Credit: Cranfield University

objective is to set its industrial strategies and
build its competitive advantages on the
strength of its world-leading centres of
excellence and wider business environment2.
According to this policy, a wide range of
supportive means are now available in research,
development, demonstration, and deployment
of ECAVs, and the government encourages
collaboration between automotive companies,
research centres, universities, and innovative
start-up and SMEs, through organisations such
as the Centre for Connected and Autonomous
Vehicles (CCAV), Innovate UK, APC and EPSRC.
Some of these initiatives include2:
■

A £230 million programme on feasibility
studies and collaborative research, development, demonstration, and deployment
activity, through Innovate UK, and BEIS

■

A £100 million for new connected and
autonomous

vehicle

(CAV)

testing

The proposed MUEAVI (Multi-User Environment for Autonomous Vehicle Innovation) facility on
the Cranfield campus

infrastructure, the mission is to integrate

■

■

and strengthen existing centres of excellence across a range of

turned into a small transport fleet of self-driving pods, which have been

sectors and testing environments to form a national ecosystem for

running since 2011 at Heathrow Terminal 5, as a shuttle between the

CAV development, test and validations

terminal and the business car park.

Announcing the four driverless car projects to take place in Bristol,

Thanks to recent government initiatives, there have been a growing

Greenwich, Milton Keynes and Coventry

number of collaborative research and development projects in recent

Enabling the autonomous vehicles to drive and test anywhere in the

years on various aspects of ECAV technologies. An interesting example

UK (as set out in the Code of Practice).

is the GATEway project, led by TRL, whose driverless pods have started
carrying members of the public around in North Greenwich, London.

The idea of using autonomous vehicles for public transportation

The other success story is AVDIF which is one of the world’s first open

(in the UK) was first formed in Cardiff, 16 years ago. The plan was to

access research platforms (pod) for Automated Vehicle technology,

adopt an Urban Light Transport (ULTra) autonomous taxi network as a

developed by Transport Systems Catapult (TSC) in Milton Keynes.
Besides these technology demonstration projects, the real race has

not materialise due to a lack of funding at that time. The idea then

already started among automotive manufacturers all around the world,
Credit: GATEway

transport link between Cardiff Bay and the city centre, however this did

and the UK automotive sector is also working
hard to be keep their position as a pioneer in
this competitive market.
Jaguar Land Rover (JLR) plans to create a
fleet of more than 100 research vehicles over
the next four years to develop and test a wide
range of Connected and Autonomous Vehicle
(CAV) technologies. The first of these research
cars will be driven on a new 41 mile test route of
motorways and urban roads around Coventry
and Solihull.
Nissan aim to have commercially viable
autonomous drive vehicles on the road
by 2020. A converted electric Nissan Leaf
autonomous car was the first to be tested on a
public road. Nissan is set to be the first to have
self-driving cars on public roads in Europe, as it
receives clearance from the UK government to
commence trials. The vehicle had its first public

The GATEway project’s driverless pods have started carrying members of the public around
North Greenwich, London
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Bentley have revealed their visions on
autonomous vehicle for this sector.
ECAVs are such complex and multi disciplinary systems that none of the traditional
OEM and Tier1 companies have the complete
skill set to address all aspects of its systems.
In this challenging technical domain, the
high-tech start-up companies play a major role
in developing the newly required expertise,
occasionally from other sectors, such as
robotics, Telecommunication, IT, Big Data
Management, Cloud Computing, IOT, and so
on, into ECAV domain. In recent years we
have witnessed emerging and growing
pioneer companies such as Oxbotica and
Roborcae in the UK, that are aiming to become
one of the global players in the this very fast
growing market.
A sustainable development of new and
emerging technologies could not be achieved
without the strong involvement of universities.
These institutions play an important role by
training the required skill sets; providing
unbiased research environments and out -

Nissan aim to have commercially viable autonomous drive vehicles on the road by 2020

comes; and supporting the formation of high-tech start-ups (sometimes

test road inside the university campus to support the development of

in the form of spin-off) companies. There are several leading UK

autonomous transport vehicles and related systems in a controlled

universities such as Oxford, Bristol, Leeds, Loughborough and Cranfield

research environment. Cranfield University is also committed to provide

which are now engaged with various activities and projects in the

the next generation of experts by launching the first Masters course on

research, development and testing of ECAVs.

Intelligent Mobility by 2018.
Public acceptance of the employment of EVACs in public transport

testing and development infrastructure. The two capital investment

and/or shared ownership is being studied by leading organisations such

projects known as MUEAVI and IMEC are an engineering centre and a

as SMMT, TRL, TCS, and the University of Leeds. Another interesting

Credit: GATEway

Cranfield was among the first universities that invested in ECAV

event, the exhibition ‘Driverless Futures: Utopia and Dystopia’
organised by the Royal College of Art, was held in London recently. The
aim of this exhibition was to examine the major social changes London
will experience when self-drive vehicles first become publicly available,
in 2020, and then on mass market, around 2050.
It seems that the UK is preparing itself to take leadership in
adopting various kinds of ECAVs in its public and private transport
systems and we will be witness to various kinds of ECAVs driving on
streets and highways within the next few years. To achieve this goal, the
whole beneficiaries from UK government and public organisations to
automotive companies, innovative start-up SMEs, research centres,
universities and the society are actively involved and participating.

References
1.
2.

GATEway (Greenwich Automated Transport Environment) is an
£8 million research project to understand and overcome the technical,
legal and societal challenges of implementing automated vehicles in an
urban environment
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INFRASTRUCTURE

Maintaining Prague
Metro’s tracks
In this article for Eurotransport, Ondřej Krulikovský, Head of Service of Buildings and Tracks at Prague Public
Transit Company (DPP), describes the standard maintenance work that takes place on Prague Metro’s rail
superstructure, which encompasses ongoing renewal and improvement to the track system. He explains the
key activities that take place during the downtime period – between 1:10 and 3:50 a.m. – which include
the replacement of wooden sleepers with those of concrete, restoration of freestanding fastenings and
systemic rail grinding.
It is the DPP’s Service of Buildings and Tracks department that ensures

of 40 switches in gravel beds and 64 switches with freestanding

the management of the rail superstructure, the tunnels and other

fastenings. There are a further 161 of such switches in three depots.

constructions within the metro in Prague. In total we maintain

We also maintain three test tracks with a total length of 5.2km and

61 stations, 31.27km of tracks in tunnels with sleeper fastenings, and

one siding, which connects the Kačerov depot to the railway network.

99.44km of tracks with freestanding fastenings. In tunnels, we take care

We spend approximately CZK 210,000,000 annually on the main-
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tenance of the rail superstructure, the tunnels
and other structures.

Exchanging wooden
sleepers for concrete
With regard to fastenings, in the Dejvická–
Jiřího z Poděbrad section of the A line and the
Florenc–Kačerov section of the C line, wooden
oak or beech sleepers with classic base
fastenings were used. The S4 wedge base is
attached to the sleepers by means of S1 (R1)
screws, then a polyethylene pad is placed
between the base and the sleeper; the 49 E1
rail is laid on the 8mm-thick rubber base
and it is fixed by means of ŽS 3 (ŽS 4 or
Skl 12/24) solid clamps. A rail grid was then
assembled in the tunnel; a formwork of the
central drainage gutter was prepared and
the sleepers were concreted.
However, after about 20 years of operation,
the sleepers had completely dried out and
become rotten in places, owing to permanent
water presence. It therefore became necessary

There are 61 stations in the Prague Metro network

to anchor them at the location of the head.
Another major disadvantage of this fastening is the possibility of

of the screws, the sleepers had to be mounted on enlarged eight-hole

adjusting the gauge or the bracing that is restricted only to drilling,

bases. Another important factor in their replacement was the increasing

i.e. by moving the base on the sleeper. Due to the low holding capacity

noise and vibration that was transmitted directly to the tunnels and
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Approximately CZK 210,000,000 is spent annually on the maintenance of Prague Metro’s tracks, tunnels and other structures
non-prestressed reinforced concrete sleeper mounted on a base plate,

replaced with those made of reinforced concrete. In cooperation with

which is cast with ICOSIT in place of the original wooden sleeper.

the manufacturers of the sleepers, Building Chemistry and the CTU in

This gives increased flexibility to the structure and separates the

Prague, a new method of construction was developed that comprises a

sleeper from the concrete, thereby causing the aforementioned
© Nataliya Hora / Shutterstock.com

surrounding buildings. For these reasons, wooden sleepers were

reduction of vibration transmission. Out of a
total of 36,000 sleepers, we have yet to replace
approximately 27,000.

Exchanging rails
Another type of maintenance work is the
replacement of rails. This is carried out on
the basis of several criteria: travelled load,
large side wear and because of defects.
An overview of the track load is processed
in individual sections once a year, with roughly
22,500,000 GTKM being travelled. The current
upper limit for exchange is 550,000,000 GTKM,
with the proviso that – owing to the introduction of systemic rail grinding – it has been
increased to 650,000,000 GTKM.
Side wear occurs particularly in curves with
a radius of 350m. In accordance with the
T1/1 operating instructions, we observe
levelled wear, while the maximum value of the
side wear is 18mm. In these curves it is
necessary to replace the outer rails every

Prague Metro trains in the Hostivař Depot
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INFRASTRUCTURE
isolated contacts, the swapping of the rails is
not implemented.
Another reason for the replacement is the
defects caused not only by the wheel-rail
contact, but also due to water dropping on
the railhead.
In the Hostivař Depot in November 2016,
the 350 HT hardened rails were installed as part
of testing in a curve with a radius of 240m
and a test thermite weld was implemented.
In addition 400T hardened rails will be
inserted in one curve of the 150m radius.
At present, measurements of the rail profiles
and the flatness of the thermite weld are
implemented at regular intervals.
Currently we are replacing rails at a rate of
approximately 14,000m of track per year.

The restoration
of freestanding fastening
fastening of rails was implemented in 1978 was
the first track at Mu°stek station on the A line.
This was the developed Metro mounting – the

Credit: DPP

The first section on which the freestanding

Prague’s metro system operates on three lines (A, B and C)

ribbed base that is eccentrically attached to the rail concrete by means

clamps with a layer of insulating insert. The rail is then fastened using

of two 24mm anchor bolts, with a 15mm rubber washer between the

the Skl 12/24 clamps. The diameter of anchor bolts is 30mm. This

base and the concrete, the separation polyethylene pad and a plastic

unified system is used for the reconstruction of the fastenings and for

concrete support. Its requisite thickness is 15-42mm. Since the anchor

concrete sleepers. Most of the curves have already been reconstructed

bolts were cut off due to the small depth of their insertion and by

and at present the extent of this work amounts to approximately 200m

extending the 42mm support height, the method of fastening onto the

of rail per year.

base plate was developed. Using this system the shortened ribbed base

Credit: DPP Petr Ludvicek

is deposited on the 15mm rubber base and attached by means of Aekp

Systemic rail grinding
In 2015 the decision was made to introduce systemic rail grinding to the
metro in two phases. During the repair phase, as part of the grinding of
the entire network, the rails are brought into the required standard
condition. The newly installed rails and the burnt insulated connections
are also ground down to ensure the necessary noise reduction. In the
operational phase a corrective rail grinding is implemented where less
material is removed and the grinding of new rails is carried out. To this
end, the DPP’s subsidiary, Pražská strojírna a.s., will obtain a new AT
2200 – TE grinding machine from the AUTECH Company. Currently we
are grinding 40,000m of rails per year.
We participate in the implementation of the systemic grinding of
switches to extend the life of their individual parts. Together with their
producer we are also engaged in bringing Switch Logs into practice.
The aim is to map the lifecycle of the switch when carrying out the
prescribed maintenance work.

Wooden sleepers are currently being replaced by concrete sleepers on
Prague’s Metro network
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WEBINAR PREVIEW

Date:
Wednesday 21 June 2017
Time:
15:00 BST
Duration: 60 minutes

One card, many features: How
Monorail integrated fares with
CES 2017 registration badges
Ahead of Eurotransport’s webinar in association with NXP Semiconductors on Wednesday 21 June 2017, we put
some questions to Christoph Zwahlen, Global Marketing Manager Access Management, NXP Semiconductors – one
of the webinar speakers – to learn more about the topics to be covered.
What are the three main advantages of a public
transport network using secure contactless technology
and how will this technology evolve in the future?

involved parties contributed their expertise to the project, managing to

Public Transport Operators using secure contactless technology profit

definition and implementation of the fare system itself, they not only

from higher efficiency, leading to a better passenger flow, lower

fulfilled the current but also future needs of a fare system.

get a system for 170,000 people up and running within less than half a
year. As technology provider NXP supported Las Vegas Monorail in the

operating costs compared with other technologies and higher flexibility

Most importantly, NXP brought together the different parties

in the management of their fare systems. Advanced platforms, such as

– in our view the service providers in an urban ecosystem – to use the

MIFARE DESFire or MIFARE Plus, further offer long-term protection of

same secure platform to issue and manage their own data next to each

the deployed credentials and simplify the long-term management of a

other. With MIFARE DESFire EV2, NXP has an appropriate platform to

growing transportation system.

enable dynamic management of different services on one single card.

Given the global mega trend of urbanisation, municipalities around

Complementing the solution of the contactless smartcard, a NXP cloud

the globe will be looking for solutions that enable smarter forms of

platform was used to connect the back-end of both Las Vegas Monorail

transportation to a growing number of people. Furthermore, the services

and ITN International with the smartcard. This enables the user to

offered will expand to include micro-payment, loyalty or event access

purchase a ticket while in motion without sharing any confidential

– providing more convenience and value to both citizens and visitors.

information between the involved parties, thus simplifying cooperation

Additionally, a second mega trend will become a valuable part of public

between different service providers.

transport networks – mobile devices and wearables will complement the
existing contactless smartcards. When it comes to the integration of

What else will we learn during the webinar?

mobile devices it will be imperative that they shall not replace cards

We will have the honour of the company of Ingrid Reisman from

– a mobile offering has to create value to the end-user for adoption.

LV Monorail at the webinar and she will share her company’s experience
of the collaboration.

How did NXP help Monorail and CES 2017
with their integrated ticket challenge?

discussed in your existing or future solution enabling passengers to

There was a very close collaboration between Las Vegas Monorail,

personalise their daily trip with their services of choice.

NXP will provide further insights on how to use the components

ITN International – the event solution provider for CES 2017 – and NXP

Like Apple, Facebook or Google, transport operators around the

where all of the involved parties had a shared vision to provide a smart

world will become a valued, localised provider of services from locals

experience for visitors to one of the biggest industry events. All of the

for locals and the world.

In association with:

Organised by:

More information:

Sign up to attend this webinar by visiting:

www.eurotransportmagazine.com/webinars
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TICKETING & PAYMENT TECHNOLOGY
IN-DEPTH FOCUS – INTRODUCTION

The challenge
and the prize
Dr Steve Cassidy, Managing Director of Viaqqio (part of the ESP Group) discusses how
efficient and effective ticketing and payment technology can contribute to easing
congestion in busy cities by giving travellers more options to use public transportation
over private car use.

Last night I walked past some awful congestion on my way home from

reduce the costs of public transport, improve its convenience and

work. Sheer weight of traffic at peak time, roadworks near a key junction

ensure that the car is not perceived to be the only economic option?

and the usual bits of loading, drop-off and general bad driving habits

I think there are three things.

were to blame. Buses were stuck as were lots of private cars.

Firstly, think of a ‘Mobility Service Platform’ (or AirBnB for transport)

I live in a dense city – ideal for public transport. Plus we have a

and integrate payment into this platform. Imagine this ‘Service Platform’

fantastic, cheap and well-used bus service, tram, the full range of

playing back to you all your mobility costs over a monthly period for

app-based on-demand services, a widely available car club and a

instance. By aggregating the full costs of your monthly mobility in one

council which has prioritised spend on cycling.

place, the total spend on mobility is visible and the elasticity of demand

So how can ticketing and payment technology really help all these

for that mobility increases (elasticity increasing with the proportion of

travellers get to where they want with a smile on their faces? How can

income spent on the good). It is thus more responsive to price changes.

our sector help public transport make this happen?

And if that playback is made via a ‘Service Platform’ which attracts

In June 2016 for the first ESP Easy Travel Index, we asked a

thousands of users then it will create a marketplace to receive the very

representative sample of people across the UK what made local travel

offers and deals to generate new demand. But there is a need to fulfil the

difficult. They said that payment method was not an issue – only 5% of

trip that is then demanded. That’s where the sector steps in.

people said that lack of choice made local travel difficult. Availability of

Secondly, think ‘service’. Any ‘Mobility Service Platform’ must

public transport was the big issue: a lack of convenient timetables to

address users’ key concerns – which vary by segment, community and

make a trip feasible and routes not connecting (38% and 32%

age. We know this from delivering personalised customer service every

respectively). Cost was up there too: 30% of people said high costs

day for millions of travellers via our award winning contact centre,

made local travel difficult. Congestion per se was down the list at 18%.

Journeycall. Our Index told us that people worry about getting lost,

Convenience and cost are prime.

missing connections, personal safety and not knowing the location of

Our survey told us 53% of people in the UK felt public transport

toilets when they travel. Surprisingly, we found younger people worry

does not meet their needs, but to alleviate that traffic snarl up we need

the most when travelling (not having the right travel documents was a

people to get on public transport and eschew the car. A third of

concern for a large number of young people). The development of our

respondents felt that there is no economic alternative to the car with

young persons’ Mobility Service (www.pickandmixproject.com) is

nearly 40% viewing the car as an expensive but necessary evil.

co-designing what is important to young people and hard wiring them

Can ticketing and payment developments improve convenience
and cost and make the car unnecessary? What has been happening?

into the ‘Service Platform’ – payment plays a big part.
And thirdly, think ‘interoperability’. This is key to the customer

The ticketing sector has ensured that ITSO-based ticketing is now a

proposition – travellers just want to travel; not have separate relation-

stable system. At the same time contactless EMV is being developed by

ships with different providers along the route. A unified/ centralised

the UK Cards Association jointly with the largest rail and bus companies.

payment channel that can be used selectively by consumers any

Mobile based payments have dovetailed into the mass acceptance of

payments would simplify the proposition, ideally married to basic

contactless. Apple Pay and Google Wallet are embraced by increasing

choice – cash, card, wearables, and account-based.

amounts of tech-savvy users. Looking to the future, blockchain

The acid test of everything we do is whether we can get people out

technology, its security and distributed ledgers, has lots of potential to

of their cars. Thinking platform, integrated service and interoperability

offer the payment sector. It can streamline transactions and eradicate

will pose a challenge to governance and ownership models in public

lengthy and costly audits (though crypto currencies are tainted by their

transport. The prize – a huge shift to public transport, increased

association to the dark web and fraud).

revenues (and smiling faces on that commute) – is so big that this can

How can we exploit these ticketing and payment developments to
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TICKETING & PAYMENT TECHNOLOGY
IN-DEPTH FOCUS

‘Transparent NFC’ connects
the Leap Card to solve
comms and top-up challenges
Six years ago the National Transport Authority (NTA) of Ireland made a technological leap by introducing an
integrated ticketing smartcard marketed, appropriately, as the Leap Card. The Leap Card tied together a
nationwide network of public and private bus services, light-rail and a national rail system for the 4.7 million
people scattered across the Republic of Ireland. Here Barry Dorgan, Head of Ticketing at the NTA, explores the
‘Transparent NFC’ solution that connects the Leap Card to solve communication and top-up challenges.
Today the Leap Card is now accepted by 15 major public and private

transportation is rapidly increasing with the continuing rise of

transport providers across Ireland. It was an immediate success, largely

smartphone use in the world. This combination of accessibility and the

replacing magnetic stripe tickets and other schemes and making public

standardisation of NFC technology on smartphones means that NFC

transport interoperability a reality. The NTA has

offers the simplest solution with the ‘path of

since rolled out a succession of ticketing

least resistance’ to adoption and use in public

products, and recently celebrated the sale of

transportation applications. According to Paula

the two millionth Leap Card. Riders have taken

Hunter, Executive Director of the NFC Forum,

more than 350 million journeys using the smart

over two billion NFC-enabled devices, like

card, and in 2016, Leap accounted for 47% of

smartphones, are already in use worldwide.

all public transport journeys in Ireland.

This figure is expected to rise to three billion in

I had the opportunity to present the

a few short years – equal to approximately half

technology behind the Leap Card system at an

the number of people living on Earth.

NFC Forum technology summit in Vienna,

“NFC is a standard feature on most

Austria at the end of last year. The NFC Forum

smartphones and enables communication

is a non-profit industry association that

between a reader and a card up to 10cm in

develops the technology standards and

proximity, making it ideal for public transporta-

specifications to advance the use of Near

tion and payment applications,” says Paula.

Field Communication (NFC). NFC is a set of

“NFC technology enables simple and safe two-

communication protocols1 that enable two

way interactions between electronic devices,

electronic devices – one of which is usually a
portable device such as a smartphone – to
establish communication by bringing them

allowing consumers to perform contactless
Publicity for the top-up app is helping to
grow awareness of the payment solution
now offered

within 4cm (1.6in) of each other.

transactions, access digital content, and
connect electronic devices with a single
touch of their mobile device to a reader.

NFC devices are used in contactless payment systems, similar to

We’ve experienced a rapid adoption for payment applications and

those used in credit cards and electronic ticket smartcards, and allow

expect that the public transportation sector will be the next area to see

mobile payment to replace or supplement these systems. The use of

an explosion of deployments and consumer acceptance.”

NFC technology to provide mobile ticketing and gate access in public
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NFC global specifications and standards that
made implementing public transport mobile
ticketing solutions possible. At NTA, we place
huge importance on the role of the NFC Forum
bringing together expertise and promoting
interoperability across the globe. That’s
essential to us because, in the longer term, it
means it will be much easier to integrate and
deliver new and different services to customers,
to offer a better choice of suppliers, and to
enable a more efficient market. The NFC
Forum’s free public transport white paper titled

NFC-enabled e-Ticketing in Public Transport:
Credit: National Transport Authority

Clearing the Route to Interoperability2 is a good
read that summarises NFC technology and the
benefits it brings to public transportation
mobile ticketing.

The Leap Card need: More current
information and easier top-ups

The ‘Transparent NFC’ solution

One distinguishing aspect of the Leap Card system is that the smartcard

becoming a standard feature on smartphones, and by 2014

itself contains the master record of balance and recent journey history

smartphone adoption in Ireland had grown to 2.7 million users,

for each passenger. While this ensures that card readers can check for

approximately half of whom were using Android-based devices.

sufficient credit to enable a passenger to travel, transactions could only

That meant a sizeable number of Leap Card users would be able to

be transmitted to back-office systems when transport system devices

make use of it, and that number would grow as NFC adoption grew.

were able to communicate. In the case of

NFC technology was the secure, easy

buses, which are offline most of the day, that

to use solution that would work with existing

can mean processing delays of up to 24 hours.

cards and card readers across multiple transport

As a result, Leap Card users could not easily

systems. However, the way in which we had

access up-to-the-minute balances.

designed our card system and its security was

Top-ups and ticket purchases were another

not conducive to just putting the card on the

inconvenience. While passengers could add

phone. Through one of our suppliers, we

funds to their accounts via a website, the only

became aware of an interesting solution that

way for that information to be loaded onto their

was operating in New Zealand. When we

Leap Cards was to visit one of the 740 Payzone

learned what was behind that approach,

point-of-sale shops or at Irish Rail or Luas light-

we realised it was a viable option for us, given

rail ticket vending machines. Consumers were

the constraints we had in our technology.

concerned that when they topped up their

The solution was called Snapper and had

Leap Card online the money was not

been developed for public transport in

immediately making it onto their Leap Card.

New Zealand, although it used a different

Our mobile-optimised website wasn’t sufficient

smartcard and encryption key approach to that

because, in the age of mobile comms, apps and

of the Leap Card. In the Snapper scheme,

downloads, the idea that a passenger would

NFC on the smartphone is used as a conduit to

order something and have to wait 12 to 24

the card, reading and writing to the card to

hours to collect it was no longer acceptable. In

update the master balance and user journey

2013, the NTA began looking at more user-

history. Users could top-up their accounts
via a mobile app, then tap their smartcards to

friendly and convenient ways to enable
passengers to securely access their Leap Card
accounts for updated information and get a

By December 2016, top-ups using the NFC
app had exceeded €1.4 million per month

faster response on top-ups and ticket purchases. Various technology
solutions were tested and piloted before a solution was found.

their phones and have them immediately
updated via NFC.

We didn’t simply put the Leap Card into the mobile phone because
of the technical limitations of getting the card into the phone, which
would have required a much larger investment from us. The other factor

The solution: ‘Transparent NFC’ connects the card

was ergonomics; our ticket machines are not designed for holding a

By early 2014, NTA’s ticketing team had determined that the most

phone to.

promising way to address the issues was to use NFC. NFC was rapidly
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solution we called ‘Transparent NFC’. NFC
enables the smartcard to be read and
updated. Users interact with the solution via a
mobile app. The Transparent NFC server
provides the functionality to support the
read/write use cases, including the capability to
authenticate to all types of Leap Cards. The
command is constructed on the server and
executed on the mobile application. The
encryption

keys

required

to

perform

the read/write operation are retrieved
from the secure Hardware Security Module
(HSM). Nothing is constructed on the mobile
app and no encryption keys are required to be
stored on the mobile app, thereby ensuring a
very secure solution for the user and the
scheme. Key components of the solution are
hosted in the cloud by Amazon Web Services,
which scales automatically to guarantee
performance during peak times.
The solution is based on Snapper’s
Smartware ticketing solution that abstracts the
complexity of the Leap Card back-office and
provides modern APIs and a branded Android
app. To ensure that the solution is conveniently
interoperable, all interfaces use standard
technologies, such as SOAP web services. The

The Leap Card can be used on the Luas light-rail network

solution is designed to protect the integrity of
Leap Card security, with all keys protected in a dedicated Hardware

Results and looking ahead down the road

Security Module (HSM) linked with a low latency connection to the NFC

NTA’s ‘Transparent NFC’ solution has been a success by any measure.

Server in order to optimise performance.

However, because it was Android-only initially, there was a lot of pushback from iPhone users. Still, we saw the number of installations grow

The major components of the solution are:

steadily from zero to 150,000 installs within 12 months. More

■

An Integration Server designed to securely manage communication

importantly, passengers have become ongoing users of the solution,

with the existing Leap back-office system

which has received reviews averaging more than 3.5 stars at the Google

A Transparent NFC Server designed to coordinate and effect each

Play store. By December 2016, top-ups using the NFC app had

action requested by a customer

exceeded €1.4 million per month.

■

■

Recent usage figures for May 2017 are in and it’s over €2 million.

A Web Server to host the management and customer care web
interfaces and to provide for management reporting

Looking ahead, we’ll continue to increase our use of mobile and NFC.

■

A Database Server to host the data stores

This will include supporting greater customer choice by offering

■

A Hardware Security Module (HSM) designed to preserve the

customers the ability to identify themselves and pay for public transport

security and integrity of cryptographic keys

directly using their phone as an identifier. We also want to provide the

A Transparent NFC Library designed to integrate the NFC system

option to use Apple Pay and Samsung Pay to pay directly.

■

capabilities into the Android Mobile Application.

References
The solution provides full implementation of Leap’s ePurse business

1.
2.

https://en.wikipedia.org/wiki/Communications_protocol
http://nfc-forum.org/transport-stakeholders/

rules, configuration data and action lists and also integrates with a
Payment Gateway for customer payments. The payment gateway
supports tokenisation of debit/credit card details and the app redirects
users into the Payment Gateway’s hosted environment in order to
minimise the NTA’s operational responsibility for managing debit/credit
card details and associated PCI-DSS compliance requirements.
The design of the solution also provides possibilities for NTA to extend
into support for other customer offerings including retail kiosks and
self-service terminals.
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Barry Dorgan is the NTA’s Head of Ticketing Systems.
He joined the Leap Card project in 2003 and was
responsible for managing the day-to-day operations for
Leap Card. In 2015 he was promoted to Head of Ticketing
Systems, responsible for a team of 15 people managing all
aspects of the operations and development of the Leap
Card scheme. This involves overseeing large and complex
outsourced contracts for the supply and maintenance of the
systems as well as planning the next generation of ticketing across all public
transport in Ireland. Barry has a first class honours MBA from UCD Smurfit
Business School.
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The growth
of contactless
ticketing in Pilsen
For the past two years public transportation passengers in the Czech Republic city of Pilsen have been able to
purchase tickets on-board vehicles with a contactless payment card (bank card). Martin Chval, Director of the
Pilsen Card Department at the Pilsen Municipal Transportation Company (PMDP) tells Eurotransport just how
the system works, and the telling results they are already seeing.
Pilsen was the first city in the Czech Republic to implement a contactless

operated the same way as for buying tickets with e-money loaded on a

ticketing system on its fleet, and similar systems have since been

Pilsen Card, which is a local transportation card.

launched in other major Czech cities.

Although paper tickets are paid for with a card as aforementioned,

The system in Pilsen drew inspiration from London’s experiences,

a robust back-office system has been built that performs risk manage-

but unlike the London system, bank cards are not used as proof of

ment for the entire system and settles final payments. The individual

payment too; instead, ticket terminals print out paper transfer tickets.

terminals inside the vehicles are offline, making it necessary to ensure

This system was chosen for two reasons: It allows the cardholder to use

that tickets are not bought with blocked cards or cards that lack

one bank card to purchase tickets for several passengers (such as a

coverage (not enough funds on the cardholder’s account). The system

parent with children), and it uses an existing system already popular

does not work with the actual card number, but rather with a token

with passengers and one that works sufficiently. The ticket machine is

(an encrypted version of the card number, which only banks can use
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to decode data about the card) that is unique
for each card.
How does the entire system behave? When
a passenger uses their bank card at one of the
transportation company’s in-vehicle terminals,
the expiration date on the card is checked (the
ticket machine can distinguish if the card is
valid). Subsequently the terminal creates a card
token, which is compared against a list of
blocked cards (the ‘deny’ list). If the card is not
on the list, the terminal issues a ticket to the
passenger. Then it stores the card token and
the data the bank needs for the final monetary
settlement (acquiring) in its memory. At defined
intervals, the terminal attempts to establish

Figure 1: Changing payment methods in vehicles

contact with the centre (this system must be
chosen due to elevation differences along the public transportation

the entire process for the card returns to the beginning. If the

route, as a good mobile connection cannot be ensured all the time).

settlement bank reports any sort of problem with the card that was

If contact is successful, the terminal sends the banking data and

used, the card is added to the ‘deny’ list, which is then distributed to all

token directly to the settlement bank and the transportation data

ticketing machines.

(route number, ticket price, etc.) and token to the back-office. The back-

The Pilsen Municipal Transportation Company (PMDP)

office verifies whether it already has some information about the card

has long been viewed as a leader in electronic ticketing. The Pilsen

(whether the card has already been used in the system). If the

Card has been issued by the authority since 2004, and in 2012

system does not know the card, it enquires about the card at

MasterCard ranked it the best public transportation card in the Czech

the settlement bank by requesting pre-authorisation (to block CZK 1,

Republic since it offered the greatest number of additional services

i.e., approximately €0.04). If the response from the bank is positive, the

compared to similar cards in other cities. It serves as a library card for

cardholder can make additional purchases up to the amount of CZK 150

municipal and regional libraries; can be used to pay the entrance fee

(approximately €5.64) or for a period of three days from the first

to municipal swimming pools and the local zoo; and is an ID card for

purchase. After reaching one of these limits, the back-office performs a

students at the University of West Bohemia and secondary schools in

final settlement (sends the bank a request to settle payment of the

Pilsen. Use of the Pilsen Card also appeals to passengers because

amount corresponding to the sum of all tickets purchased) and

they can purchase long-term ticket fares or top-up their e-wallets
at approximately 90 automatic machines
throughout the Pilsen region.
In addition to purchasing ticket fares with a
Pilsen Card, residents of Pilsen can also travel in
public transportation vehicles using classic
paper tickets purchased either at a retail
distribution network (primarily newsstands) or
directly from drivers. Another way to pay for
fare is by ordering an SMS ticket, purchased via
a mobile phone text messaging service. After
introducing bank card payments in vehicles, a
broad spectrum of distribution channels for
ticket sales makes it possible to compare
passengers’ purchasing behaviour, such as
evaluate which ticket purchasing method has
declined due to the use of bank cards.
After two years of bank card usage,
the popularity of this form of ticketing is
continuing to rise. Long-term growth in the
number of bank card transactions onboard
public transportation vehicles hovers around
7% month-on-month. Currently, 17% of total
single-ride ticket revenues come from bank

The simplicity of Pilsen’s contactless payment technology is a primary advantage for passengers
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cVEND

SECURE CONTACTLESS
PAYMENT & TICKETING
For vehicle applications
and stationary ticketing
Contactless cards have grown in popularity as a method of public
transport payment in Pilsen
shifting away from paper tickets towards other forms of tickets. In 2010
paper tickets accounted for 69% of total revenues, while in 2013 this
was 44% and last year just 36%. On-board ticketing has remained at
36% over the long-term, but after bank card payments were
introduced, this figure rose to 46% last year. After the initial build-up,
SMS ticket sales were a stable 18%, but after bank card payments were
introduced their popularity has fallen to a current 16%.

cVEND plug

cVEND box / cVEND box+

The ratio of Pilsen Card to bank card purchases is constantly
changing in favour of the bank card. Whereas 25% of on-board
purchases were made with a bank card in February 2016, by February
2017 this was 42% (see Figure 1 on page 24).
The method for purchasing tickets via a contactless bank card
on-board Pilsen’s public transportation vehicles were very well received

› Payment platform for use in kiosk, vending and
validation terminals
› Designed for credit cards and public transport tickets
› EMVCo Level 1 and PCI PTS 4.0 SRED certified

by passengers and it is evident that simplicity and availability are its
primary advantages. It seems that after many years of searching for a
way to standardise passenger ticketing systems in public transportation
so that passengers would be able to access various transporters’

› EMVCo Level 2 certified for American Express, Discover,
MasterCard and VISA
›

New Multi-Application Architecture with Key Store allows
secure execution of up to eight independent applications
from different providers

›

New

services with just a single card, the standard has appeared in the form of
a contactless payment card.
Martin Chval graduated with a master’s degree in
education from the University of West Bohemia in Pilsen.
He is currently the Director of the Pilsen Card Department
within Pilsen’s Municipal Transportation Company,
PMDP, a. s.where he is responsible for the departrment‘s
strategy and projects for the development of the multifunctional municipal chip card system, Pilsen Card.
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Innovative Crypto Plug-in provides fast and easy
implementation of End to End Encryption (E2EE)

› Secure embedded Linux operating system with SDK for application development on internal cryptographic processor
› Available in three variants

FEIG ELECTRONIC GmbH
D-35781 Weilburg, info@feig.de, www.feig.de
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Seamless travel…
dream or reality?
Public transport operators face numerous challenges to incorporating smart payment technologies to their
systems. Laurent Cremer, Executive Director of the OSPT Alliance, explores the options available to both
vendors and operators in pursuit of offering the ultimate in passenger convenience: seamless travel.
‘In 2012, the smart transport market in Europe was sized at US $320

At the same time, public transport operators are expected to

million. The market is projected to grow at a compound annual growth

operate in an increasingly savvy world where expectations about digital

rate of around 21.6%’1.

convergence are at odds with the growing rise in fraud, both online and
in the physical world. Due to these evolving market requirements, it is

While this statistic paints a rosy picture of the European transport

becoming evident that existing proprietary legacy systems are

market, the harsh reality is that the market is lagging behind other

limiting public transport operators’ ability to respond in an agile and

sectors such as payments and ID when it comes to offering innovative

flexible manner.

products and services to consumers.

Many of today’s automated fare collection infrastructures are based

Today, public transit operators are beset by a wide range of

on proprietary, closed loop technology. This results in public transport

competing pressures. Costs are rising, passenger numbers are

‘islands’ that offer no interoperability with other transport systems or

growing, and the desired levels of service and customer convenience

adjacent ecosystems.

are changing.
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mobile technology, this is facilitating convergence with adjacent

■

Increased technological innovation

applications such as micropayments, urban mobility and identity.

■

Enabling public transit operators to capitalise on compatibility

These new applications demand much higher security than is provided

between different suppliers. This includes compatibility between

by existing transport schemes.

mobile devices and plastic smartcards, allowing a phased

Unfortunately for public transport operators, the existing
proprietary, single-vendor technologies are limiting their flexibility while

introduction of new technologies, while protecting existing
infrastructure investments.

increasing their risk and costs. In addition, many of today’s consumers
want to use their transport tickets seamlessly across different transport

As public transport operators look to offer ‘seamless’ travel that

modalities and geographies. A rider travelling from London to

enhances consumer experience, two modes of payments that are

Edinburgh, for example, may need to

causing a huge buzz in the industry are mobile payments and account-

purchase different tickets for each

based ticketing. Here, we will look at how these payment method-

leg of their journey, which could
include a bus, underground and train
ride. At each location, the user may be
required to queue to purchase a new
ticket and each public transport
operator will need to issue a specific
ticket. Perhaps not the most time or
cost-effective way to travel.

Introducing the OSPT Alliance
The OSPT Alliance2 is a vendor neutral,
global association chartered to help

ologies have the potential to revolutionise the public transport market.

The OSPT Alliance
is a vendor neutral,
global association
chartered to help the
transit, mobile and
loyalty markets move
towards an open
infrastructure that
enables secure, costeffective and flexible
fare collection

Mobile payments: A game changer for public transport?
Mobile payments are second nature for today’s tech-savvy shoppers
who now use their mobile device to pay for goods in a shop, pay a taxi
fare, or transfer money to a peer. Mobile ticketing, however, is not quite
the same success story. Mobile ticketing has the potential to enhance
transport operations and provide a real-time communication channel
with the passenger. So why is it not widely available today?
For public transport operators, the complexities and associated
costs of updating infrastructures to accept mobile ticketing meant
that the solution was just a pipe dream. The recent advancement of

the transit, mobile and loyalty markets

Host Card Emulation (HCE) technology, however, can make this

move towards an open infrastructure

dream a reality.

that enables secure, cost-effective and

HCE is a software technology that allows direct contactless

flexible fare collection. The associa-

communication to a mobile application that implements smartcard

tion develops and maintains the CIPURSE™ Specification, which

ISO7816-4 protocol and is declared as ‘HCE’. It allows for an NFC

addresses the need for future-proof fare collection systems with more

transaction to take place on software within a smartphone rather than

advanced security.

on a physical chip (when using a tokenised credential). HCE can

Through adopting open standards, the public transport market has

leverage existing smartcard infrastructures with just limited system

a real opportunity to standardise crucial parts of the automated fare

changes, resulting in reduced implementation costs for public transport

collection system and leverage new technologies. Open standards

operators and a faster time to market.

bring a number of benefits, including the following:
■

While HCE has so far been primarily used in the retail sector, it

Providing public transport operators with a larger choice of

also has the potential to bring real benefits to public transport, if utilised

suppliers and business models

with open standards such as those that CIPURSE is based on.

FUJITSU
Printing
Solutions

Fujitsu has a long history in ticketing solutions for on-board printing
and ticket vending points. Compact, reliable, vibration and
resistant printing solutions.
high temperature resista
www.fujitsu.com/components
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By offering mobile ticketing solutions that are
based on HCE and CIPURSE, public transport
operators can achieve the following:
■

Reduce costs. As a traveller’s smartphone is
used to emulate a ticket, there is no cost to
physically produce or issue the ticket. This
benefit extends to reducing queues at the
kiosk or ticket offices

■

Offer riders a single solution to travel from
A to B across different transport operators,
for example taxi, metro, bike-sharing, and
with different business models such as
public and private

■

Increase interaction with consumers
through providing additional value added
services such as live travel information,
recommendations for ongoing travel
options or parking services

■

Develop and offer more innovative and
reactive services to consumers. As tickets
are downloaded from the internet, new
fare options can be developed constantly,

Mobile ticketing has the potential to enhance transport operations

without having to re-issue paper or plastic tickets.

Without doubt, there is a clear business model for implementing
account-based ticketing in certain scenarios. The ROI will depend on

As with any new technology, there are of course challenges to

the existing infrastructure and how the public transport operator

overcome. However, as many of these barriers have already been

chooses to implement it.

addressed by the payments industry, the path to HCE adoption is
gradually clearing for the public transport operators.
Of course, HCE is not the only option.

Conclusion
The demographic of today’s transport system’s riders is extremely
diverse and therefore requires a diverse range of payment options to

Account-based ticketing
…easy as 1, 2, 3?
Account-based ticketing is described by
US-based industry body, the Secure
Technology Alliance, as ‘the transit fare

collection system architecture that uses the
back-office system to apply relevant
business rules, determine the fare and
settle the transaction’3.

support the differing requirements. This means that if public transport

...accountbased ticketing
negates the need to
constantly top-up
tickets at ticket
vending machines as
the value is stored in
the ‘account’

The key benefit of account-based
ticketing is that you move the right to

operators want to capitalise on these new payment technologies they
need to be flexible and not tied into a single source supplier (at all levels
of sourcing). The integration of an open platform such as CIPURSE with
standards that are already in place is a safe and future-proof way to
leverage the benefits of digital innovations, such as HCE and accountbased ticketing.
A key focus for the OSPT Alliance is to not only adapt its CIPURSE
Specification, but also work with the industry to support new forms of
ticketing technology to ensure it can move away from proprietary
systems and adopt a global approach that welcomes innovation.

travel from the ticket that resides with the
rider – either in the form of a paper ticket,

References

or stored value held on a smartcard/virtual smartcard hosted

1.
2.
3.

on a smartphone – to the back-office. Instead, the passenger carries

www.statista.com/statistics/279589/size-of-the-european-smart-transport-market
www.osptalliance.org
www.smartcardalliance.org/resources/pdf/Open_Payments_WP_110811.pdf

a secure identifier, which authenticates them with the back-office
and links to their payment account. This allows for the system
to be constantly updated and synchronised ensuring that travellers
can only undertake a ride for the amount that they have the stored
value of.
For consumers, account-based ticketing negates the need to
constantly top-up tickets at ticket vending machines as the value is
stored in the ‘account’. Account-based ticketing is a highly desirable
option for public transport operators as it supports a wide array of
payment methodologies securely and cost-effectively.
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mTickets and
contactless technology
make big impact on
First Bus customers
James Timperley, Retail Development Director at First Bus, explains how the company’s innovative approach to
ticketing is not only benefitting customers and making the bus a more attractive proposition, but is also
supporting First Bus in the battle against congestion.
At First Bus our transformation into a truly customer centric organisation

we’re making to our travel app, which promises to be an industry

continues. We’re putting the customer at the heart of our decision-

leading, customer-friendly application by the end of 2017!

making as we continue to invest and improve our services and
encourage more people to travel with First Bus.
Our customer focussed strategy is reflected in our digital
proposition. The introduction of new technology is revolutionising bus

All these customer-friendly elements are making our services more
convenient and more attractive for our passengers. However, what I’m
most passionate about, and what I believe will deliver the biggest
impact, is our ticketing strategy.

services. I’m proud that First Bus has led the industry by installing

The strategy is designed around our customers and focusses on a

customer-friendly digital solutions such as real-time information and

two-pronged approach: mTickets and contactless. The strategy

free on-board Wi-Fi. I’m also particularly proud of the improvements

responds to a seismic change in the way people are paying for goods

S U B S C R I B E O N L I N E A T:

www.eurotransportmagazine.com

Eurotransport
VOLUME 15, ISSUE 3, 2017

29

et317 Timperley_Layout 1 07/06/2017 08:45 Page 2

TICKETING & PAYMENT TECHNOLOGY
IN-DEPTH FOCUS
and services. The introduction of a new pound coin and bank notes may

Our mTicket solution also allows us to engage and interact with our

suggest otherwise, but tangible currency is on its way out and the pace

customers. We can better understand who they are in terms of

with which we are transforming to a cashless society is accelerating.

demographics, their product needs and their travel patterns. We are

There are more than 100 million contactless bank cards in
circulation today and smartphones are already providing a full

now beginning to engage with them on-line in a way that hasn’t been
possible until now.

alternative to cash, plastic payment and

First Bus goes contactless

even loyalty cards. In my opinion, purses
and wallets will become redundant, in the
near future. In Sweden, for example, cash
is already a rarity – used in only 2% of all
transactions – and some experts reckon
that within five years they will be
completely cashless. The UK is nowhere
close to Sweden in this respect, but the

Our contactless strategy is also well advanced. We launched a trial in

Our ticketing
strategy places the
customer at its
heart, and has so far
been extremely
successful

January 2017 on Bristol Park and Ride services to test the technology,
new ticket machines and to gauge customer appetite. To say the trial
has been successful is an understatement: a mere four months after it
was launched around one in four customers who previously paid by cash
have switched to contactless. There have been occasions where the
figure has exceeded 30%, which at this early stage is well beyond our

fact is technology is changing our

expectations. Customers, as you would expect, have welcomed the

customers’ relationship with cash, and the

ease and convenience of this payment mechanism.

advancements in contactless technology

We’ve proved the demand is there and are delighted with

mean that people are carrying less

the performance of our new ticket machines. The new machines are

change around in their pockets. Given this reality, there was a real need

changing the way we operate as real-time data comes to us over the

for First Bus to embrace the change in customer behaviour and make it

mobile network in near real-time, giving us the opportunity to better

easier for people to pay on the bus with less fuss.

service both our customers and our drivers.

The rise of mTickets

our Aberdeen business. By the end of 2018, contactless will have been

We launched mTickets in 2014 across our business following hugely

rolled-out across our operations.

At the time of writing this article, contactless is about to go live in

successful trials in Worcester and Aberdeen. We are now selling
300,000 mTickets per day and its growth continues to accelerate.
Customers have welcomed the benefits of using mTickets for

Why push mTickets and contactless?
The rationale and strategy is really quite simple – regular customers are

the following reasons:

far more likely to download the mTicket app and purchase longer-term

■

Users don’t need to worry about losing their bus ticket as it’s on

products, such as weekly tickets, monthly tickets or even day tickets.

their phone

Infrequent users are far less likely to download the app, but will

■

Users can buy tickets 24/7 and simply ‘activate’ it when ready

recognise the convenience of jumping on a bus and using contactless,

■

No need to worry about having change for the bus

without worrying about the hassle of carrying cash, or having the

■

Faster boarding

correct change.

■

In many instances across First Bus, mTicket fares are cheaper than
paying the driver.

It is also important to note that we have not ignored the existing
ITSO-based smartcard schemes. At present these schemes have proven
successful in some markets and we are
actively working with other industry partners
to integrate them into the mobile platform to
complement our digital push. The opportunities
exist here to work with our rail partners to
provide a true multi-modal ticketing experience.

How can cashless ticketing
help in the battle against congestion?
All operators are reporting tough trading
conditions. In many respects running sustainable services has never been more
challenging as less people visit the UK’s high
streets and the chronic congestion that is
causing increasing gridlock in many of our
towns and cities slows our buses down and
weakens our competitive advantage over
private cars. The introduction of innovative
ticketing solutions such as mTickets and
First Bus customers have welcomed the many benefits of using mTickets
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Marvin Rees, the Mayor of Bristol, using contactless payment
option and is helping bus operators maintain passenger numbers,
attract new customers and win back those passengers who may have
sought an alternative means of transport.
However, whilst the links between cashless ticketing and
the attractiveness of our customer proposition are self-evident, at First
Bus we are leading the industry on maximising one of the other,
perhaps less obvious, benefits of our ticketing strategy: the impact on
boarding times.
In the battle against congestion, we’ve rigorously examined every
aspect of using the bus in order to identify any potential means of
speeding up our services. We recognise that journey times are a huge
influencer and can determine whether a customer opts to take the
bus or not. Therefore, anything we can do to speed up bus travel –
irrespective of congestion – is hugely important if we are to continue
running our many services in a sustainable way.
Cash payments significantly increase the length of time it takes to
board a bus compared to using mTickets or contactless. But how much
quicker are cashless tickets? What kind of impact could be made to
boarding times if everyone used mTickets or contactless?

The Bristol Bus Boarding Experiment
In order to better understand this opportunity we conducted a
controlled real-world experiment in Bristol, using volunteers.
We compared the time it takes to board 50 people with customers
paying by cash versus mTickets. The results were astounding: boarding
50 cash customers took 10.5 minutes, while 50 customers using
smartphones took only 2.5 minutes – a massive eight-minute reduction,
representing 75%1. Simply put: mTicket boarding is nine seconds faster
per passenger compared to using cash.
We proved that if enough passengers make the switch, boarding
times will become so much quicker that average journey times will
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reduce, even with the ever-increasing number of cars on the roads

We’ve also established that a switch to mTickets would make a

causing congestion. From a customer’s perspective it also means there

massive saving on paper. Last year, 135 million paper bus tickets were

is much less time queuing to get on the bus – which is an improvement

issued across the UK on First Bus services; put in a line this would create

in the all-important customer experience. Considering that we process

some 1,600 miles of paper tickets – the same distance from Bristol to

around 135 million transactions on our buses each year, at bus stops

Moscow. Using mTickets would save 585 tonnes of paper, equal in

across the UK we could be shaving an estimated 337,000 hours from

weight to almost 32 double-decker buses.

boarding times per year if everyone started using mTickets.
Furthermore, considering that in urban environments a bus spends a

Cashless is the future

quarter of its entire journey time at bus stops – sometimes even as much

We’re incredibly excited about the opportunities and benefits that

as 30% – speeding up the boarding process allows us to lessen the

cashless ticketing affords our business, as well as our customers and the

impact of congestion and speed up journey times, getting bus

environment. Our ticketing strategy places the customer at its heart,

passengers to their destination faster.

and has so far been extremely successful. The roll-out of contactless

As a result of the experiment and our research we’ve stepped

across our business has just begun and we eagerly anticipate its impact

up the marketing of our mTicketing products. In many OPCOs

on our customers. We’re confident that through digital-based

we’ve encouraged passengers to make the switch to mTickets by

innovations such as our app, real-time information and cashless

introducing a price differential, making mTicket cheaper than

ticketing, we will grow our business and place First Bus alongside other

paying by cash on the bus. Our contactless launches across the UK

established and respected customer-focussed retailers.

will also be supported by a comprehensive marketing campaign.
We’re convinced that reducing boarding times is an opportunity

Reference

that we simply must grab if we are to maintain a competitive advantage

1.

Demonstration on video available at: www.bit.ly/speedy-boarding

over the car.

Cashless is just the ticket for the environment
We’ve also measured the impact of using cashless ticketing on the
environment. During boarding, all but the newest generation bus
engines are idling, which uses approximately 631,000 litres of fuel and
equates to 1,646 tonnes of CO2 emissions every year. It would take an

James Timperley joined First Bus in 2013 having
previously spent seven years at Transport for London
(TfL) working on projects improving the Oyster and
Contactless proposition. As Retail Development Director,
James and his team are focussed on developing the
customer facing products that will modernise the way in
which customers engage with First Bus.

estimated 823,435 trees to absorb all of this CO2.

Your Global Partner for
top quality cash handling components

TM

suzohapp.com
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Eurotransport asks: How must ticketing and payment technology evolve over the coming years to contribute
to the next generation of multi-modal mobility solutions?
Michael Rödig: It is now normal to change from a bus to a train using

existing transport ticketing systems are built on proprietary, legacy

the same ticket. Rental bicycles are also becoming increasingly popular,

infrastructures, payment schemes are standardised and security

but what about using a taxi or borrowing an electric vehicle and

certified. Merging payment with transport ticketing, for example, means

charging it using that same ticket?

combining the security associated with payment with the speed and

The answer would be to use an interoperable payment system such as

performance demanded by contactless ticketing. Therefore, growing

a contactless debit or credit card which is widely available and easy-to-use.

application convergence is fuelling demand for security, flexibility and

Account-based ticketing is becoming increasingly important, as the

interoperability. Users must be able to pay for public transport by any

complicated process of purchasing a ticket is no longer necessary;

means, at any time. But it’s not just the user who requires flexibility.

travellers can simply use a contactless card on-board vehicles or at stations.

The infrastructure must also be adaptable and extensible to

For the acceptance of such an extensive use of contactless payment

support new media types or incorporate payment or ID media. It would

systems, it must be ensured that the data obtained is processed

be complex and costly to adapt proprietary systems – if even possible.

confidentially and securely so that neither the operators, the mode of
transportation, or third parties could manipulate the data.

In future, tickets and payment functions will be embedded in media
such as transit tickets, payment cards, mobile phones and wearables.

Data security must begin at the contactless terminal and meet the

Travellers of all ages will be able to get around on the bus, tram,

highest safety requirements. As a result, the operator gains maximum

underground train or bike – or any combination of these – using a single

investment security through the longest possible service life and the

ticket in the format of their choice.

user obtains the greatest possible security for their personal data.

Moving forward, the only way to meet evolving needs for flexibility

All future contactless payment terminals must comply with the

and interoperability is through open standards. Infineon is fully

current standards of the payment industry (PCI) as this is the only way to

committed to open standards and that is why we have taken the lead in

guarantee the maximum security for open loop applications. But also

developing smart mobility solutions based on open standards such as

for closed loop applications, operators have to resort to the best

CIPURSE™. The other key success factor is security – to ensure both

cryptographic methods.

service availability and protect personal data. Again, this is an area

Such secure terminals are integrated into buses and trains in

where Infineon has a leading position and proven track record.

validators or gates and secure data processing by recognised
cryptographic methods. They can be installed in vending machines for

Steve Cassidy: We can develop the perfect journey planning software,

renting bicycles and attached to electricity charging columns.

provide ubiquitous RTPI systems and an in-vehicle environment that is

Contactless payment terminals from FEIG are certified according to

as user-friendly as it is fragrant (with passengers fit for a corporate

the current PCI 4.0 security standard and thus protect the sensitive

brochure). However, if the ticketing system makes payment and

credit card data (PAN) as soon as the card comes into contact with

validation appear confusing, expensive or poor value, it has all been a

the terminal. End-to-end encryption (E2EE) and tokenisation are the

waste of time.

highest security mechanisms that can be used.

Ticketing must evolve to attract those who don’t use public

Only in this way can contactless payment terminals help to start the

transport and other shared modes. The whole journey should therefore

next generation of multi-modal mobility solutions and thus move

feel as barrier-free as a car (even if there are physical barriers) and do

forward economically and ecologically to the concept of ‘smart mobility’.

away with bits of paper.

Katja Kienzl: We expect the next generation of multi-modal mobility

third-party payment, emergency payments and targeted concessions.

Payment must offer choice of platform for top-up, receiving refunds,
solutions to be shaped by two major trends. One is the user-driven

Evolution must not forget that people matter. Indeed, our

demand for flexibility and upgradability to meet convenience and ease-

experience in providing multichannel customer support for ticketing

of-use expectations, and the other is a shift towards greater security and

systems clearly demonstrates the value of quick, knowledgeable and

open standards. This is being driven by ecosystem members keen to

trusted human support – both to the customer and therefore the

safeguard privacy without compromising cost-efficiency. While most

transport provider.
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INTERMODALITY

The evolution of
intermodality in Madrid
Javier Aldecoa, Transport Interchanges Project Manager at the Transport Authority of Madrid (CRTM) gives an
overview of Madrid’s intermodal transport evolution, illustrating the journey from the city’s original main ‘gate’
hubs to its current network interchanges.
Being initially a privilege of the aristocratic and bourgeois classes, public

within the following different fields of action: infrastructure, ticketing

transport experienced a boost in development once communication

and the cities overall image. The integration efforts between different

between Madrid and other distant urban centres became a necessity

transport modes are most effectively realised within the interchanges.

that demanded a more economical and accessible transport system.

Essentially, interchanges play the same role in today’s cities as that

The increase of these services, along with the diversification of the

of the gates in the walls of centuries-old medieval city. At this moment,

means of transportation, quickly caused congestion problems at

interchanges are the gates to the cities of the 21st century.

the points of transfer. Throughout the last century, these same problems

Visionary architect and urban planner, Arturo Soria, who designed

have been offered with a variety of diverse strategies and solutions –

Ciudad Lineal at the end of the 19th century, once said that in a time of

some more successful than others.

war, Madrid would be a very vulnerable city due to the ease with which

All in all, the history of intermodality in Madrid tells the story of an

it could be invaded. In such a situation, the city’s only option would be to

evolution that has allowed the urban web to unite all of its branches,

protect its limited and narrow entryways by trapping citizens inside a

extending from the main gates which have since been transformed into

dangerous mouse hole. It is true that until the end of the 19th century,

important public transport interchanges.

when Madrid began to grow beyond its boundaries and initiate an era of

Since the time of its creation in 1985, the CRTM (the Transport

urban expansion, the city remained contained behind a giant wall built in

Authority of Madrid) has considered intermodality to be a main priority

1625. Surprisingly, despite its rapid expansion and urban transformation
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INTERMODALITY
over the years, the city has maintained the same
entryways, modifying only what was deemed
necessary for the modernisation of highways
and public transportation.
In this sense, it is the concepts of transportation and intermodality that have experienced
the most radical changes over the years.
In 1792 the first public transport service
inside the city of Madrid started being used by
the upper class, with stops in the centre of the
city: plaza de la Cebada, Santo Domingo and
Puerta del Sol. In the mid-19th century there
were dozens of companies dedicated to
providing journeys to areas near Madrid. It is
estimated that a total of 250,000 passengers
annually and 685 daily used the services offered
by such companies in 1848.
The accumulation of vehicles parked in
Puerta del Sol and its surrounding area, as well
as the increasing traffic of carriages in the city
that caused frequent accidents, was already a
concern at the end of the 18th century at which
time public transport was arguably underdeveloped. In 1787 the King ordered that “cars

The Madrid Transport Interchanges Plan

on the road with six mules must have their hoods 325 sticks away from

to the city. Metro and bus lines would gradually also converge nearby.

the gates of Madrid, not being allowed to enter the village under any

These stations have survived until today, and remain important

pretext”. He achieved this by implementing car parking areas at the

interchange points.

gates of the city. These had a resounding impact that continues to be
felt, and is seen in today’s parks, roads and bus stations.

Commuter trains were added to the long-distance bus lines with a
stop in the vicinity of the city, to provide service to municipalities in the

The arrival of the railways overtook other means of travel along

Madrid metropolitan area. With the expansion of the railway network

main routes. The diligences took refuge at this time in secondary routes,

came the development of the tram system in Madrid, which quickly

where there was no railway, and also carried passengers to stations from

gave service to the municipalities closest to the capital. However, the

these areas.

majority of the lines did not begin in the ‘downtown’ area, but in

Atocha and Príncipe Pío train stations, ancient gates in the wall of
1625, were marked for thousands of passengers as new gateways

the vicinity of the radial roads that went on to become interchange
areas, where passengers could change from one line to another.
Between the period of the last quarter of
the 19th century and the early years of the
20th century Madrid’s city expansion planned
by Castro was completed. The historical wall
gave way to an inner round ride, and contained
additional points of access away from the city
centre. In spite of this, the structure of the axes
of access to Madrid suffers little variation,
because new shortcuts have been placed as
extensions to the old roads out of the city.
In the early 20th century, the intercity bus
was the only one running, since the urban

© Andrii Zhezhera / Shutterstock.com

bus, after a test failed in 1924 started in 1933

Príncipe Pío is one of Madrid’s most important interchange hubs
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with just a few lines. Unfortunately, the Civil
War interrupted this process and it was not
completed until 1948.
In 1929, with the rise of the bus transport
network, discussions were held regarding
the serious traffic problem in the city, citing the
‘lack of stations, which in addition to
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the discomfort for the public frequently
produced conflicts with the traffic’. This caused
large crowds of passengers and vehicles, as
well as irregularity in the service. This concern
was one of the reasons that led to the Madrid
City Council calling in 1932 a contest of projects
for the management of Madrid. Despite the
contest being abandoned, the proposals were
numerous and some of them very interesting.
For example, Paz Maroto’s proposal
included the creation of a large bus network
linked with the tram as well as a great station
under the Plaza Mayor for intercity buses, with
a good transfer to urban buses and trams. This
proposal, which was never developed, was
however of great importance, since it involved
the principle of reflection on two key elements
of

Madrid’s

current

public

transport

management: the necessary infrastructure in

Inside Madrid’s Atocha railway station

the head of the bus lines for the correct operation of the service, and a

stations at the main points of departure for Madrid: Chamartín on the

transfer from the interurban bus lines to the urban transport network. In

North; Legazpi on the South; Príncipe Pío on the West; and O’Donnell

short, Paz Maroto had the original idea of what would later become the

in the East.

interchanges that we know today.

The construction of the new highway accesses to Madrid radically

Paz Maroto, in his study on the ‘Future Madrid’ in 1939, also

changed the structure of these entrances. The new accesses helped

proposed a railway bypass close to the road access stations, in order to

ease traffic congestion at the historical entrance doors by creating new

provide modal interchange areas. This idea was later implemented as

points of access. In the North, the Plaza de Castilla was chosen as the

the 6th metro line. Likewise, Paz Maroto wanted to lay the foundations

new entranceway; in the Northeast, Avenida de America and

for the motion of intercity buses, proposing the construction of four bus

O’Donnell; in the Southeast, the national III highway diverted traffic to

Compak Ramps, Unit 18, Schooner Court, Crossways Business Park, Dartford, Kent DA2 6NW Tel: (+44) 1322 223638 Email: tony.rodwell@compakramps.com
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Conde de Casal; and in the South more
accesses, plurals and variants were present –
this is where the majority of changes were
made. In the Southwest, the national IV
highway was built, which lead up to Atocha and
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INTERMODALITY

thus competed with Príncipe Pío, which
remained as a secondary access point; and
finally in the West, the national VI highway led
the way through Ciudad Universitaria to
Moncloa. This new city layout led to a
reorganisation of the intercity road public
transport, which quickly grew in importance
during the second half of the 20th century.
It was operated via many small private
companies that only managed to have proper
control of it much later. In 1929 there were 63
lines of intercity buses operating without

Madrid’s large bus network plays a key role in how people connect to other modes of public transport

stations in the city. After the Civil War, intercity bus service was

Despite this, connection problems between Metro and intercity bus

significantly damaged. By 1964 there were only 25 lines that travelled to

were still present in the analyses carried out in 1982 and in the revision

the metropolitan area, discounting those that went to more distant

of the Master Plan of Madrid of 1985. This again is a reflection of the

destinations. At this time they carried 18 million passengers.

absence of these interchange transport stations. A network of

Significantly, between 1964 and 1968 the use of this transport mode

interchange areas was thus designed. This initiated the concept

saw a spectacular increase, reaching up to 70 million annual users and

of transport interchanges as ‘areas on a permanent basis to facilitate the

75 million passengers sometime after.

transfer of passengers between various transport modes’.

Despite the creation of these new access points to Madrid, bus lines

The concentration of intercity bus terminals around the city are in

continued to use the old road access points in the majority of cases.

positions defined by the Master Plan which was achieved with the

They did so in order to provide service to the population that resided in

establishment of the Transport Authority of Madrid in 1985. This also

the neighbourhoods near the old roads, which later led to the decision

led to a halt in the construction of the circular Metro line. The Madrid

to position subway stations at the old access points, thus enabling the

interchange transport plan held by the Transport Authority represents

populous to transfer to the metropolitan network.

the culmination of this interurban bus stop unification process as the

However, a study carried out by the Committee on Planning and

head of the lines in points with connection to the circular Metro line.

Coordination of the Metropolitan Area of Madrid in 1977 pinpointed a

In addition to the expansion of the interchange of Plaza de Castilla,

lack of spatial coordination in the intercity urban transport modes.

built in 1992, the Avenida de América interchange was constructed in

Furthermore, an absence of adequate infrastructure to expedite

2000 with exclusive tunnel access for buses from the national II highway.

transfers from one network to another was also highlighted, the

In the South, in order to prevent too large a number of lines in the areas

existence of which would help to avoid crowds and loss of time.

of Atocha, Embajadores and Palos de la Frontera, the interchange in

This dire situation continued in subsequent years, despite the rapid

Plaza Elíptica was built in 2007. Finally, the interchanges of Príncipe Pío

increase in the number of bus lines. Some relief was obtained by the

and Moncloa focussed transport services to the West and Northwest

commissioning of the bypass, line 6, which improved the connection

areas, and improved their connection to the Metro network.

between intercity buses in 1979, both for the commuter rail network

Madrid’s Atocha station is an important interchange hub for the city
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Arturo Soria would be amazed to see how the small doors and
closed wall of Madrid has given way to a modern system of transport

© Lukasz Janyst / Shutterstock.com

and the Metro.

interchanges, where new city gates are connected by a subway network
designed for maximum mobility.
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WEBINAR HIGHLIGHTS

Designing a perfect
intermodal travel
experience
On 12 April 2017, Eurotransport hosted a very successful webinar in association with Simpleway, which explored the
key challenges in providing a seamless intermodal travel scenario and looked at how best to address these challenges
in the future. In an exclusive interview for Eurotransport, the webinar’s keynote speaker Petr Otoupal, CEO of
Simpleway, discusses the key themes highlighted during the webinar.
How much information do travellers actually want?
Is there a risk of providing travellers with too much
real-time and journey data?

the cycle of single car ownership. Unfortunately, we are stubborn

As a frequent traveller myself I certainly think there is an increasing

MaaS has developed to a stage where it can guarantee equal or better

demand for real-time information. The technology is there so why not

reliability, savings and comfort than single car ownership, there will

ensure they have access to the data in real-time? It really makes things

always be people fighting against it.

creatures and it is difficult to change our habits. If everyone around you
all own cars, it is very easy to just go with the flow. I believe that until

better for all parties! The passenger is better informed and can time
their route to the train/metro/bus better and the operator will enjoy
better on-time performance as a result. Today, everybody has a mobile
phone and internet connectivity, so let’s make use of that.

How will data need to be gathered in the future
to ensure the successful distribution of intermodal
travel information?

However, I will accept there is certainly a saturation point regarding

Data is key to the success of any intermodal system and potentially

real-time information. I don’t need to receive a message on my phone

MaaS. It will need to be collected from everywhere possible – be that

informing me about events I am not interested in, such as the stage of

the transit operator’s infrastructure or the passenger’s personal devices.

refuelling the bus is in!

Furthermore, all the collected data needs to be converted into

The key is to find a happy medium between these points, ensuring

standardised formats and shared. Only through public sharing and

that the passenger is not inundated with data but the desired data is

open data will we be able to achieve a truly intermodal experience for

accessible at the right time, right place and quickly and easily via

the passenger. There will always be many operators – private or state

multiple channels.

run – and the easiest way to enable collaboration is by removing the
barriers to information access, such as ticketing.

What is the largest barrier to establishing full
deployment of Mobility as a Service (MaaS) for an
intermodal experience?

What do you think the future of intermodal
passenger information technology will look like?

That’s a great question, and one which many people may answer

We hope that the future of intermodal travel will provide passengers

differently given that there are certainly a large number of barriers

with 100% seamless travel. Complete connectivity, not just between

preventing MaaS from taking off overnight. One of them is the sheer

different modes of transport, transport hubs, and cities, but also

volume of companies providing similar transport solutions. Looking at

countries and continents. Also, the customer will have control over the

London alone, there are over 500 different transport apps, so how do

type of journey they would like to have. This may mean they favour price

consumers pick the right one?! To be successful it may be necessary for

over environmental impact or speed as their selection of means of

a company to come in and take a monopolistic approach, conquer the

transportation or any of these combinations and countless others.

market, and be synonymous with MaaS.

Hopefully, if this comes to pass it will mean less congestion, fewer

For me, the biggest challenge is convincing people to break
In association with:

Organised by:

carbon emissions and better savings for passengers.
More information:

This webinar is available on demand
via the Eurotransport website:

www.eurotransportmagazine.com/webinars
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THE PASSENGER

Don’t forget
the passenger
The bus industry throughout the UK is facing challenging times. Never ending political upheaval; uncertainty at
local, national and international levels; increasing costs due to a weak pound; and inflationary pressure from staff
regarding wages. At the same time, air quality and congestion issues are greater than ever. The impact of these
factors is seeing a reduction in bus use across the country. In an article for Eurotransport, Brian Masson, Director
of Multi Modal Transport Solutions Ltd, gives his insight into what needs to be done to halt, and hopefully
reverse, this reduction.
How is the UK bus industry responding?

levels of poverty in the area are having an impact on public transport

The bus industry is investing in the future. Bus fleets in most areas are

use. Bus operators in the city should not be criticised for their lack of

better than they have ever been. Accessibility issues are vastly improved

investment. New rebranded networks, smart ticketing, journey

compared with 20 years ago. The number of marketing tools available

planning apps, social media and new vehicles have all been introduced,

to companies and authorities is endless with most companies using

yet there has been little or no impact on growing the market; in fact

social media and websites. Journey Planning systems like Traveline

quite the reverse!

make the task of understanding availability of services easier than ever.

MaaS (Mobility-as-a-Service) is the latest tool to become available

Integrated, smart ticketing is the future with most operators and

to the transport sector; one payment for all of the passenger’s mobility

authorities implementing or starting to introduce schemes across the

needs covering all modes of transport, where the public can pay for

UK. Technology will rescue the industry. Or will it?

mobility in the same way they purchase cable/satellite TV, energy and

A recent report indicated that over 19 million workers in the UK are

water. No one can doubt the advantages of such an approach.

living in poverty and increasing inflation will make this matter worse in

However, before we can hope to stem and reverse the decline in bus

the short – term at least. Uncertainty due to the aforementioned issues

use in the UK we have got to fully understand the needs of all our

has raised impact on individuals as much as the bus industry.

communities and passengers and involve them in the design of

Technology is a useful tool but only if passengers can afford the
cost of having access to smart devices, mobile phones, broadband
and the internet.

products and services.
Also, the needs of disabled people are varied and complex. Each
area of the UK has its own unique set of issues depending on the design

When examining areas of the UK where passenger decline has

of its towns, cities, geography, topography, location of hospitals and

been at its highest, like in Glasgow, it must be recognised that the high

pedestrianised areas etc. Mobility is key to an inclusive society in which

40

Eurotransport
VOLUME 15, ISSUE 3, 2017

S U B S C R I B E O N L I N E A T:

www.eurotransportmagazine.com

et317 Masson_Layout 1 06/06/2017 15:13 Page 2

THE PASSENGER
the bus plays an important part. The UK needs an appropriate

The bus industry in the UK is also beginning to learn from other

framework to be introduced to support the development of multi –

sectors and using techniques such as LEAN and Six Sigma to design

modal integrated services linking with schemes such as Shopmobility at

customer – focused services, involving all stakeholders in the design of

transport interchanges. Accessible vehicles are only accessible if buses

services and products.

can reach the kerb. Parking regulations and enforcement are key to a
fully accessible multi – modal transport network.

Image is another issue. How can an industry that openly complains
about congestion ever expect people to switch to public transport? Bus

My involvement in the EU Horizon 2020 – funded CiPTEC
1

companies should accept that the design of their own services is a

project has demonstrated that involving passengers and communities

major contributing factor to the congestion and pollution in our cities.

in the design of products and services can produce beneficial

A single door bus can protect revenue but at what cost? Boarding and

results. Using tools like crowdsourcing, vast amounts of data can

alighting times in the UK are the slowest in Europe. Smart ticketing

be gathered to aid understanding of passenger needs. The UK

systems should help slightly, but only if authorities in certain areas do

bus industry is beginning to wake up to the fact that the data it collects

not insist on operators having to give concessionary smart ticket holders

must be better understood and analysed in the same way as, for

a paper ticket as well for every trip!

instance, the supermarket Tesco uses the data it collects from its

The UK is in a fortunate position of having excellent operators,

loyalty card holders. Using analysed data and involving passengers

world class bus manufacturers and cutting – edge ticketing

and communities can help the industry to demonstrate that it can be

and IT companies. We have all the ingredients to produce world class

customer – focused and meet the ever – challenging factors faced by all

services. Policy at local and national level must support the

societies in the UK.

development of efficient, safe, affordable and clean multi – modal

How many of our bus companies and transport authorities in the UK

transport services. Planners need to design our towns and cities to allow

have user group forums? Passenger Focus does an excellent job of

the development of multi – modal services where the health of our

representing the needs of passengers working with operators and

citizens is recognised. Car ownership is not a disease that cannot be

authorities, however there needs to be greater understanding by

cured by bus alone. Cycling investment in our cities and sufficient

operators at a local level. Bus companies also need to get more

interchange opportunities to link with bus, tram, train and the tube

involved in the community at local level, not just using social media.

should be encouraged.

a eurotransport event

In times of crisis the UK has a proud tradition of rising to the
occasion. The UK bus industry is no different. As Henry Ford said: “Look
after the customers and the profits will look after themselves.”

7
29 June 2017, University of Manchester

Brian Masson, Director of Multi Modal Transport Solutions Ltd, will
be the Chairman of Eurotransport’s forthcoming European Bus
Forum event, taking place on 29 June 2017 in Manchester, UK.
Returning for a fifth year, European Bus Forum brings together key
stakeholders from bus operating companies, local authorities,
Passenger Transport Executives and vehicle manufacturers, to
present bus investment and development plans and case-studies,
and share best-practice in delivering efficient and cost effective
bus services.
Please visit www.europeanbusforum.com for more information
on the event programme and how to sign-up to attend.

Reference
1.

www.ciptec.eu

Brian Masson is a Transport Consultant and Business
Improvement Specialist at Multi Modal Transport
Solutions Ltd. He has gained considerable experience
working over 40 years in the transport sector and provides
advice on many aspects of multi – modal transport systems
and mobility management assisting operators and
authorities throughout the world. Over the past 15 years
Brian has been involved in over 12 high profile EC and UK
government – funded projects to develop and implement flexible transport
systems, journey planning systems and Bus Rapid Transit networks in
22 countries. He was a member of the EU COST Project Buses with High
Level of Service Working Group (2008 – 2012), Transport Research Board
(TRB, Washington DC) BRT, ITS, Paratransit Committees and Scientific
Committee Member for TransED 2012 (Delhi). In 2008 to 2009 Brian
worked with the University of Aberdeen on a bid to bring the Volvo Research
Foundation, World Centre of Excellence for Bus Rapid Transit to Aberdeen.

Your success is our focus!
ATRON offers high-end mobility solutions for tomorrow.
To make operations efficient and passengers happy.
From convenient ticketing to innovative operational control systems, ATRON covers
the whole range of tailor-made solutions for the public transportation sector.
Interested? Contact us at vertrieb@atron.de and let us introduce you to our world
of diverse and modular system solutions.

www.atron.com

Fare management · eTicketing · Passenger information · AVL systems
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Fuel cell bus fleet in
operation in Aberdeen, UK

Fuel cell buses:
A flexible, zero-emission
transport solution
Fuel cell buses are being trialled across Europe as clean alternatives to diesel buses. In this article Sabrine Skiker,
EU Policy Manager at Hydrogen Europe, and Michael Dolman, Principal Consultant at Element Energy, summarise
the status of this innovative technology, introduce the latest deployment plans, and consider the outlook over the
coming years.
Why fuel cell buses?

exist – including electrolysis – that can support increased uptake of

While significant steps have been taken towards reducing emissions

renewable electricity generation.

from public transport, e.g. shifts towards cleaner diesel engines and
adoption of low emission technologies, internal combustion engine

Progress to date

vehicles remain the main choice in most locations across Europe.

The ability of fuel cell buses to meet the needs of operators in

Electrification of transport – battery electric buses and fuel cell electric

demanding daily service duties has been demonstrated through a

buses – is the only option for continuing to satisfy demand while also

variety of previous and ongoing projects. The Clean Hydrogen in

decarbonising the sector. Hydrogen fuel cell buses have emerged in

European Cities project (CHIC), for example, deployed 56 fuel cell

recent years as one of the only zero-emission alternatives to diesel

electric buses along with associated refuelling infrastructure in eight

buses, with the advantage that they do not compromise operations,

cities between 2010 and 2016. Many of these vehicles continue to

productivity or quality of service. Furthermore, hydrogen-based

operate in daily service. The project successfully demonstrated

transport solutions are fully consistent with the wider transition from

that fuel cell buses can offer a solution for cities to decarbonise their

fossil fuels to renewable energies, as various production pathways

public transport fleets, improve air quality and reduce noise levels.
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Specifically, the CHIC project has demonstrated that fuel cell buses can
offer the following:
■

An operating range similar to that of a diesel bus
(greater than 350km)

■

Short refuelling times (less than 10 minutes)

■

High fuel efficiency with a consumption of 9kg of
hydrogen/100km for 12m-long buses (equivalent to 30 litres
of diesel) – 26% more efficient than an equivalent diesel bus
(40.9 l of diesel/100km on average1)

■

CO2 emissions reduction of 85% compared to diesel buses over
the bus life-cycle when the hydrogen fuel is produced from
renewable energy sources

■

An attractive zero-emission solution: survey results show that CHIC
regional stakeholders, bus drivers and passengers support the
technology and a move to zero-emission public transport.

Further details are available from the project’s final report2.

Looking to the future: A shared vision for the 2020s
Initiatives to date have led to tens of fuel cell buses being introduced to
Europe as part of small-scale demonstration fleets. While these provide
valuable validation of the technology, larger scale uptake is required in
order for the full benefits to be realised, which in turn requires further

Cities/regions planning to introduce new fuel cell buses in the JIVE project

reductions in ownership costs of these zero-emission vehicles. In this
context, a group of industry representatives and public transport

play a major role in delivering zero-emission public transport. It also sets

stakeholders set out a vision for the commercialisation of fuel cell buses3

out a vision for approximately 400 fuel cell buses to be operating in

over the coming decade. This study identified that increasing scale

Europe by the early-2020s and many thousands by the middle of the

could unlock the cost reductions needed to enable fuel cell buses to

next decade.

FUEL CELL POWERED

ZERO EMISSION
www.ballard.com

heavy duty motive
modules for transit applications lead
the industry in performance, durability,
cost and overall road experience.
Visit us at
European Bus Forum 2017
Stand #13
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JIVE kick-off meeting in Cologne, Germany in January 2017

JIVE: Preparing for larger-scale deployment
What is JIVE?

said: “The JIVE project will make a major contribution to expanding the

The JIVE (Joint Initiative for hydrogen Vehicles across Europe) project

market for zero emission buses in Europe. This initiative will pave

is the next step towards commercialising fuel cell buses in Europe, with

the way for fuel cell technology to enter the mainstream bus market

139 new zero-emission buses and associated refuelling infrastructure to

and allow hydrogen-based solutions to make a meaningful impact

be deployed across five countries. This will more than double the

in addressing many of the environmental challenges faced by cities

number of fuel cell buses in Europe and provide the foundations

across Europe.”

Ben Madden, Director of the Project Coordinator Element Energy,

for further uptake of this technology. JIVE will run for six years from

Jorgo Chatzimarkakis, Secretary General of Hydrogen Europe, in

January 2017 and is co-funded by a €32 million grant from the FCH JU

charge of the dissemination said: “Fuel cell buses are at the forefront

(Fuel Cells and Hydrogen Joint Undertaking) under the European Union

in hydrogen and fuel cell technology developments and we are very

Horizon 2020 framework programme for research and innovation.

proud to support the JIVE project and to promote hydrogen
technologies towards the wider public and stakeholders”.

Overall objective
The overall objective of JIVE is to advance the commercialisation of fuel

Next steps

cell buses through large-scale deployment of vehicles and

The JIVE project provides the foundations for the continued growth of

infrastructure. By the end of the project the aim is for fuel cell buses to

Europe’s fuel cell bus sector. Follow-on initiatives to introduce

be commercially viable for bus operators to include in their fleets

additional vehicles in other parts of Europe are now being planned.

without subsidy, and for local and national governments to feel

By working together over the coming months and years, bus suppliers,

empowered to regulate for zero-emission propulsion for their public

public transport authorities and operators can realise the vision of fuel

transport systems.

cell buses becoming a mainstream choice delivering zero-emission

JIVE will introduce new fleets of fuel cell buses into urban and

public transport across Europe.

regional bus operations on an unprecedented scale. This will be made
possible by multiple cities and regions collaborating in joint

References

procurement processes, leading to relatively large orders for buses with

1.

common technical specifications being presented to the market. Joint

2.

4

5

procurement exercises are now underway in the UK and in Germany ,
with similar processes in other European regions to follow. The first bus
orders are due to be placed before the end of 2017, with vehicles

3.
4.
5.

40.9 l diesel/100km is the average fuel consumption of 12m European diesel reference
buses as reported by the CHIC cities.
http://www.fuelcellbuses.eu/public-transport-hydrogen/fuel-cell-electric-busesproven-zero-emission-solution
http://www.fch.europa.eu/publications/fuel-cell-electric-buses-%E2%80%93potential-sustainable-public-transport-europe
http://ted.europa.eu/udl?uri=TED:NOTICE:157506-2017:TEXT:EN:HTML&src=0
http://ted.europa.eu/udl?uri=TED:NOTICE:194439-2017:TEXT:DE:HTML&src=0

expected to be delivered from 2018.

The JIVE project
The project has received funding from the Fuel Cells
and Hydrogen 2 Joint Undertaking under grant
agreement No 735582. This Joint Undertaking receives
support from the European Union’s Horizon 2020
research and innovation programme, Hydrogen Europe
and N.ERGHY.
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Sabrine Skiker (left) is Communication
and EU Policy Manager at Hydrogen
Europe. She is leading the JIVE
dissemination and has been involved in
the fuel cell bus sector since 2013.
Michael Dolman (right) has led Element
Energy’s activities to plan and deliver
coordinated deployment of fuel cell buses
since 2015.

S U B S C R I B E O N L I N E A T:

www.eurotransportmagazine.com

et317 Gastn_Layout 1 06/06/2017 15:19 Page 1

BUS & TRAM
© massimofusaro / Shutterstock.com

IN-DEPTH FOCUS

‘BusConnects’:
Improving bus services
in Dublin – sooner
rather than later
With the Irish economy now very much in recovery mode, not only are more and more people travelling to work
and for education, but they are also travelling for socialising purposes and enjoying leisure time with their
families. This increase in activity is very much welcomed but it means that there is more pressure on our public
transport services than ever before. Tim Gaston, Director of Public Transport Services at the National Transport
Authority (NTA), looks at the challenges facing Ireland’s public transport system, particularly in Dublin, and
outlines the NTA’s ambitious plans for investment in Dublin’s bus services.
These are interesting times for public transport in the Republic of Ireland,

numbers in 2015 increased to 23 million – an increase of almost

and as the economy continues to pick up, we see an increasing number

10% over the previous year – and while we don’t yet have final figures

of people making the bus, train or tram their transport mode of choice.

for 2016, there is every indication that this upward trend will continue.

In 2016 there was an overall increase in passenger numbers, with

We believe there is clear demand for a safe, efficient and reliable

234 million passengers using subsidised, Public Service Obligation

public transport service, particularly when the public transport option is

services provided by Dublin Bus, Bus Éireann, Iarnród Éireann and Luas.

environmentally-friendly and offers value for money.

That’s an increase of almost 10 million, or 4.4% on the previous year.
Passenger numbers on bus services provided by licenced
commercial operators have also seen a healthy increase. Passenger
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A central aspect of the ‘BusConnects’ plan is the development of continuous bus lanes along the busiest bus corridors
Later in 2017 Luas Cross City – the latest extension to Dublin’s light-

■

Next generation bus corridors

rail system – will be completed. Not only will this substantially increase

■

Bus Rapid Transit

the capacity of Luas, but it will also be a significant step towards more

■

Redesigning the network of bus routes

closely integrated public transport services across the capital.

■

State-of-the-art ticketing system

This will also be the year that we see an increase in Dart frequency,

■

Cashless fare payment system

and an increase in commuter services through the newly-opened

■

Simpler fare structure

Phoenix Park Tunnel.

■

Segregated cycling infrastructure

Preparatory work on both Metro North, which will link Dublin

■

Refreshing the bus livery

City Centre to the Airport, and Dart Expansion, which will extend

■

Rolling out new bus stops with better signage and information

the electrification of suburban rail services around Dublin, are

■

Cleaner technology.

continuing apace.
However, while such measures are welcome, and while they will
certainly help relieve pressure in those specific areas, NTA formed a
view that a more radical approach is needed if we are to truly surmount
It was decided that solutions for lower

would represent the optimum public
transport solution.
Therefore, in May 2017 we launched
‘BusConnects’ – our ambitious plans for
investment in bus infrastructure. It outlines
plans that I believe can radically change the
way people get into and around the city,
and also change the way the city and region
actually functions.

The total cost of BusConnects is estimated to be over €1 billion
Recovery’, the government’s 2015 capital plan.

density population patterns such as we have
for most corridors in Dublin bus transport

solution when it comes to addressing congestion in the capital.
– some €300 million of which is already committed under ‘Building on

the burgeoning congestion problem.

in the region, were needed. This means that

These ambitious proposals will put bus services at the heart of the

A central aspect of BusConnects is the development of continuous

We want to
fundamentally
transform Dublin’s
bus system, so that
when it comes to
speed, reliability,
punctuality and
convenience,
journeys by bus will
be far superior

bus lanes, as far as practicable, along the busiest bus corridors.
The Transport Strategy for the Greater Dublin Area, which was
adopted by government in 2016, sets out a network of 11 radial
bus corridors; three orbital bus corridors; and three Bus Rapid Transit
corridors for the Dublin region. BusConnects now brings those
proposals a significant step closer to becoming a reality.
At present, these busy bus routes only have dedicated bus lanes
along less than one third of their lengths. This means that buses must
use the general traffic lanes and are therefore slowed down by the
increasing levels of congestion that affect general traffic.
We calculate that on just about every major route into the city,

BusConnects will create a bus system

congestion increases peak journey times by as much as 60-70%.

for Dublin fit for a modern vibrant city that

This means that bus passengers don’t get any time advantage from

enables more people to travel to more

using the bus system and can’t rely on consistent and predictable

places, conveniently and efficiently.

journey times.

We want to fundamentally transform Dublin’s bus system, so that

To address these deficiencies, we propose to deliver continuous

when it comes to speed, reliability, punctuality and convenience,

bus priority – a continuous bus lane in each direction – along each

journeys by bus will be far superior.

corridor, as far as practicable.

Our plans will enable more people to travel by bus than ever

These ‘next generation’ bus corridors will deliver a trans-

before, and allow bus commuting to become a viable and attractive

formation in the performance of these routes. Delivery of

choice for employees, students, shoppers, families and visitors.

these corridors will remove the current delays and schedule

BusConnects proposals include the following:

uncertainties, making bus journeys on these corridors faster, more
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Diagram of a typical road layout as part of the ‘BusConnects’ plans

punctual and more reliable, thus providing a vastly improved service

quality cycling facilities, segregated from the bus lanes and general

to users.

traffic lanes, as far as practicable.

Achieving this will require the widening of existing roads, which will

This benefits the bus system as well. It avoids cyclists sharing bus

encounter such challenges as parking changes and encroachment into

lanes with buses, where the bus speed can be limited to the speed of

private property through compulsory acquisition. However, in all cases

the slowest cyclist in the lane.

the schemes will address not just the bus needs, but will also provide
segregated cycle facilities along each of these routes.
The major bus corridors also represent the major cycling arteries of
the city. The reconstruction of these roads to provide the essential bus

In addition, a fully renewed road corridor will be delivered
along these routes, with new road surfacing, lane markings footpaths, pedestrian crossings and signage, benefiting all road users
including car traffic.

lanes that are needed for our bus plans provides the opportunity to
simultaneously transform the cycling infrastructure.
On each of the Core Bus Network corridors, we will provide high

Without changing the ticketing systems and the bus fares structure,
the overall project would not deliver the full benefits that are possible
under this transformation.

EUROPE
KORTRIJK
www.busworldeurope.org

The other
Busworld exhibitions:

LATIN AMERICA MEDELLÍN 05-07.12.2017
TURKEY 19-21.04.2018
INDIA BENGALURU 28-30.08.2018

20-25 OCT 2017

RUSSIA MOSCOW 23-25.10.2018
EUROPE BRUSSELS 18-23.10.2019
www.busworld.org
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The different elements making up the ‘BusConnects’ plan

The second biggest source of bus delays, after

We believe that there is potential to increase bus

traffic congestion, is passenger boarding time.

passenger numbers by at least 50% over the lifetime of the

Payment of fares by cash is still commonplace,

project, which would represent a significant step-change in

which significantly slows down the boarding
process. Even when using the cashless Leap Card,
the complex number of payment stages mean
a high percentage of passengers have to interact
with the driver.
We want to simplify and streamline the process
of paying for bus journeys. The fare system will be
restructured to make it simpler, and to make

Thanks to
BusConnects, just
about everybody will
be able to beat the
congestion by using
the bus rather
than a car for
their journeys

how people get from A to B.
This can only happen if measures are put in place to make
bus travel more convenient, more reliable and more appealing
and we believe that BusConnects will do precisely that.
In 2015, the government’s Capital Plan earmarked
€3.6 billion to progress public transport projects such as Metro
North and Dart Expansion.
However, Dublin is a low density city which means that

movement between different bus services seamless

very few areas have the size and concentration of population

and easy, without financial penalty. It will either

to support rail-based public transport. For most areas, bus

incorporate a ‘tag-on’ and ‘tag-off’ facility – as is

transport represents the best public transport solution.

currently used in both light- and heavy-rail – or will

In any case, rail projects typically have lead-in times of

move to a single ‘flat fare’ approach, to avoid the need to interact with

8-10 years, and with congestion continuing to worsen every month,

the driver for fare payments.

more immediate solutions are required.

As part of this system, cashless operation will be introduced

The solutions we are bringing forward under the BusConnects

on all buses to remove the delay issue caused by cash payments.

umbrella will generally have a much shorter turn-around time, which

Currently over 70% of fare payments are made by Leap card. As this

means that we can make travel by bus an increasingly attractive option

increases over the next couple of years, the transition to a cashless

for commuters all across the network, sooner rather than later.

regime will become easier.
BusConnects will incorporate the latest developments in ‘accountbased’ ticketing technology, potentially allowing use of credit/
debit cards as a convenient means of payment. This will also allow
integration with other transport payments such as parking facilities,
bicycle hire and similar.
Thanks to BusConnects, just about everybody will be able to beat
the congestion by using the bus rather than a car for their journeys.
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Tim Gaston has been Director of Public Transport
Services at the National Transport Authority (NTA) since
April 2015, having previously served as Director of
Integrated Ticketing. Prior to working at NTA, Tim headed
up the integrated ticketing project at the Railway
Procurement Agency, before which he was Ticketing
Project Manager in Translink, Northern Ireland's public
transport provider. Tim was educated at the University of
Edinburgh and Leicester Polytechnic.
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IN-DEPTH FOCUS

Investing in
change and laying
foundations for future
Blackpool Transport operate a network of high frequency buses and trams with 140 buses, 16 modern light-rail
trams and a fleet of Heritage trams. In this article, Jane Cole, Managing Director of Blackpool Transport, provides
details of the operator’s fleet regeneration programme plus improvements in other areas such as driver training,
real-time information, ticketing and customer engagement.
I arrived as Managing Director at Blackpool Transport just over two

engineering agreement. Our team of engineers have visited ADL at

years ago faced with a time expired fleet, high engineering costs and a

their factory in order to gain the necessary training and understanding

lack of customer friendly information, yet you wouldn’t believe it if you

to carry out maintenance and repairs in-house, all whilst maintaining the

were to look at where we are today.

vehicle warranty.

Established over 125 years ago, Blackpool Transport carry over

Rather than holding multiple variations of stock parts to cater for

17 million customers each year. It is done safely, quickly and efficiently

various vehicle types, our unique partnership has allowed us to

by dedicated staff who care about the people that they serve. We are

dramatically reduce our stock hold, free-up important assets and

municipally-owned and we proudly serve the residents and visitors of

reengineer our processes. How does this benefit the customer?

Blackpool and the Fylde Coast with a high frequency network of buses,

Coupled with a striking livery and branding named ‘Palladium’, our fleet

16 FLEXITY trams and roughly 20 operational Heritage trams.

regeneration programme allows us to take a cost leadership approach

This combination of transport services makes us a complex business

by keeping internal costs to a minimum. Our customers can now enjoy

that offers not only two modes of public transport but also a world-class

free Wi-Fi, USB charging ports, e-leather seats, wood effect flooring

visitor attraction. The tramway has been the number one attraction in

and next stop audio/visual announcements as standard on these

Blackpool for three years on Trip Advisor.

vehicles, all at no extra cost. Revenue is growing on these services at

We have undertaken a fleet regeneration programme never
before seen in Blackpool with the aim that no vehicle in our fleet will

2% higher than unbranded services and we are maintaining a policy of
adding additional features with each batch of new buses.

be older than five years by 2020. We have forged a unique partnership

With improvements in our engineering and product offering we

with our sole bus manufacturer Alexander Dennis Limited (ADL) and in

quickly realised the need to improve the information offering to our

doing so we are able to commit to an extensive warranty and

customers, to break down barriers to using public transport and provide
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a transparent, modern service. Our recently
introduced mobile app is allowing us to do just that.
Packed with journey planning, real-time bus arrivals
and m-Ticketing amongst other features, the app is
revolutionising the way in which residents are
able to access bus and tram information. Real-time
information is derived from the vehicle itself,
interpreted and displayed to the customer in a manner
comparative to the rail industry. Data derived from the
vehicle is also allowing us to assess driver’s driving
styles and behaviour and will be reported through an
app to a driver’s mobile phone. Long-term, this will
allow us to improve not only our training offering to
drivers but also improve the on-board experience for
our customers.
Perhaps the largest benefit of our app is the ability
to exploit intermodal transport between our bus and
tram network. We’re all creatures of habit and all too

More trams will soon be delivered to Blackpool to help increase capacity on the network

often alternative and likely more efficient routes aren’t considered by

By displaying travel options via both bus and tram the customer

our customers – through no fault of their own – and it is our duty to

is able to make an informed decision around which route they would

ensure they are presented with the most accurate information.

prefer to take and removes the need to study a timetable before
planning a journey.
Timing couldn’t have been better with the
introduction of our app as Blackpool will be
served by high-speed rail links by 2019 and our
tramway will be extended to run directly from
Blackpool North train station. This will provide
an integrated transport network to Blackpool’s
+17 million annual visitors and a phenomenal
opportunity for us to provide a truly intermodal
public transport offering. To cater for the
planned improvements to the tramway we are
taking delivery of two new FLEXITY trams in
2017 which will allow us to increase capacity
and look ahead to the future. The work carried

Customers travelling on Blackpool Transport’s ‘Palladium’ buses can enjoy free on-board Wi-Fi
and USB charging points

out by our teams was recognised at the 2016
Global Light Rail Awards, as were Highly

A sustainable solution for buses and coaches
Alcoa Wheels:
Up to 47% lighter than steel wheels
5 x stronger than steel
22°C cooler running - longer tire life
Over 1% fuel saving and up to 6 Tons
less CO₂ during service life
100% recyclable Cradle to Cradle certiﬁed

www.alcoawheelseurope.com

Alcoa Wheels is a product of Arconic
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Commended in the Vision of the
Year category.
Alongside our modern light-rail
network of trams we have been able
to preserve our Heritage Tram fleet
which runs a tour-based operation
alongside our timetabled service;
the only tramway worldwide which
does so. Impressively our entire
Heritage operation is driven almost
exclusively by volunteers, with only
three salaried team members and
59 volunteer staff. It is the aim that
by 2019 the Heritage team will
operate independently and gain
charitable status in order to secure
vital funding for ongoing mai tenance and improvement works to
the Heritage fleet.
Advancements at Blackpool

Staff training and development is important for Blackpool Transport

Transport are being supported and underpinned by our stakeholder
Jane Cole is the Managing Director of Blackpool
Transport, a bus and tram operator in one of the UK’s
busiest seaside resorts. An inspirational and collaborative
leader, Jane is someone who is good at making things
happen. Since coming in to the post in November 2014 she
has delivered the organisation’s key modernisation and
improvement projects, such as the introduction of the
luxurious Palladium buses to key routes across the town.

engagement strategy. Our customers know what they want and it is our
duty to engage with them to improve customer satisfaction. In order to
do so we have completely remodelled our customer experience
offering to embed ourselves within the local community. By forming
alliances with local stakeholder groups of varying demographics, we
have been able to implement informed decisions relating to our service
offering which benefits those who need it most.
Perhaps some of the best work which we have been lucky enough
to carry out has been in our ongoing training programmes to our staff.
With the backing and involvement of local groups and communities our
teams are experiencing first hand just how difficult it can be for some
customers to travel by public transport. We recently scooped the
Collaboration Award at the Guide Dogs UK annual awards ceremony
for the work we carried out since early-2016 to engage and educate our
staff about the difficulties faced by both guide dogs and their owners
guide dog Tim injured his nose on a local bus. We took it upon ourselves

ENERGY ABSORBING CRASH
SOLUTIONS FOR LRV AND MAINLINE

not only to make sure it would never happen again, but also to improve

●

sight loss awareness on transport all around Blackpool.

●

when travelling on public transport. This partnership started when

Every member of staff has also received bespoke disability training
to better cater for our customers. Our staff are all ‘Dementia Friends’,

●
●

ensuring they are empowered with the ability to confidently cater for

●

those with not only visible, but also hidden disabilities such as dementia

●

Fulfills the DIN EN15227 for crashworthiness
Hydraulic buffers – deformation tubes –
honeycomb structures
Override protections with anti-climber plate
Force: 200-3000kN – stroke: 50-1000mm
Sized for your application by in-house simulation
Dellner Dampers – High quality brand from Sweden

and many others. It is work such as this which yields the greatest results
in my experience. Alongside staff training, we also offer a Safer Journey
Card which allows customers to provide details of their disability
discretely to our front-line staff and allow them to take a more
understanding approach to their needs.
People of Blackpool now have confidence and trust that we will
listen and provide the best possible service, as demonstrated by our
increasing passenger numbers despite the national trend of declining

CUSTOMISED DAMPER SOLUTIONS

bus users. Looking ahead to 2017 and beyond I can only express my
excitement and dedication to driving this business forward and

www.dellnerdampers.se

ensuring a profitable, safe and secure future for this business.
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Battery-fuel
cell hybrid
electric buses
offer the best
of both worlds

ATRON lands major contract
for eTicketing in Hamburg
Hamburger Verkehrsverbund (HVV) plans to
implement a comprehensive eTicketing system.
All buses operating within the Hamburger
Hochbahn AG fare zone and its subsidiary
companies – as well as the buses operated by
the Verkehrsbetriebe Hamburg-Holstein GmbH
and its affiliates – will be equipped with an
entry control and sales system by ATRON. This
solution benefits both passengers and public
transport authorities by enabling efficient
boarding control and fast ticketing procedures
by means of the HVV card.
In a joint procurement process, Hamburger
Hochbahn AG and the Verkehrsbetriebe
Hamburg-Holstein GmbH (VHH) have
commissioned ATRON electronic GmbH
to equip their vehicles with eTicketing
solutions. The contract encompasses the
delivery of 3,600 ATRON ACT 420 Smart Card
Terminals (pictured) and 1,800 AVT-series
Driver Terminals.
Hamburger Hochbahn AG buses and its

subsidiaries1, as well as the vehicles of the
VHH and the affiliated companies2, will be
equipped with a combined control and sales
system in the first and second stages. The
Driver Terminal shows the driver the results of
transactions made via the Smart Card Terminal,
so that they can provide active sales support, if
needed. Thanks to an intuitive touch-screen, a
quick card reader, and efficient software,
determining the validity of tickets is a speedy,
simple, and convenient process. The HVVCard also enables passengers to directly
purchase tickets themselves. All components
are reliably connected to the central eTicketing
system via ATRIES – the ATRON background system.
References
1.

2.

The subsidiaries of HOCHBAHN are the Süderelbe
Bus GmbH and the Friedrich Jasper Rund- und
Gesellschaftsfahrten GmbH.
The affiliated companies of the VHH are the KViP –
Kreisverkehrsgesellschaft in Pinneberg mbH, and the
RMVB – Ratzeburg-Möllner Verkehrsbetriebe GmbH.

Ballard Power Systems has recently
published a whitepaper1 that shows
how hybridisation with batteries and
fuel cells improve bus performance in
several transit operational scenarios.
Transit operators are leaders in
deploying clean energy fleets to
improve air quality and enhance
customer service. Battery-powered
electric buses are being deployed in
many cities and have proven to perform
well, but they are facing limitations on
longer and more challenging routes.
Increasing battery size (and weight) or
road side opportunity charging may
not be the best options to address
current limitations.
A new approach for zeroemission powertrain is emerging,
with major bus OEMs integrating
both hydrogen and battery power in
a hybrid solution. Battery-fuel cell
hybrid electric buses are becoming
increasingly popular because they
combine the range of a conventional
diesel engine with the zero-emission
of electric drive.
Transit operators deploying zeroemission fuel cell electric buses are
reaping the benefits. Electric buses
with a fuel cell ‘engine’ on-board, as
battery charger, provide significantly
longer range at a lower weight while
maximising passenger load. In addition, heat from the fuel cell can be
captured for cabin heating to further
improve efficiency.
Reference
1.

Whitepaper available at
http://bit.ly/2qjWRBe

Nine New Zealand regional authorities
opt for INIT’s smart ticketing system
Smart ticketing, the customer-oriented integration of traditional and
digital payment solutions, is a key technology for public transport around
the world. INIT is the leading provider in this area in both Germany
and the United States – and soon will be on the other side of the world in
New Zealand, where INIT has received a contract for the installation,
technical operation and maintenance of a smart ticketing system for nine
regional councils. The related service networks cover almost the whole
of New Zealand and extend north to south over 1,500km.
The nine regions have set themselves a goal of constructing and
launching New Zealand’s most modern ticketing system. To achieve
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this, 444 buses, 23 depots as well as 54 stationary and many mobile
sales points will be equipped with hardware and software. This will
enable passengers to purchase paper tickets using cash on the bus or
using the convenience of online top-ups for their smartcards. INIT will
assume responsibility not only for the entire data management but also
for financial processing, right up to the allocation of sales proceeds
among the individual transport operators and authorities. As a
full-service provider, INIT increasingly offers additional services for
transport operators such as the hosting of central systems, technical
operation and maintenance of the systems.

Get daily news updates on www.eurotransportmagazine.com
@EuroTransMag
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Energy absorbing solutions from Dellner Dampers
EN 15227 is a European standard for railway applications for the
crashworthiness requirements for railway vehicle bodies. It was first resolved
in 2008 and it is binding since 2012 for all new vehicles in the European
Union. The required energy absorption modules had major impacts on the
head-shape design of locomotives and passenger rolling stock.
To meet the requirements of the DIN EN15227 for crashworthiness,
Dellner Dampers has developed various products to absorb the energy.
Solutions with force levels from 100kN to 3000kN with strokes up to
1,000mm are included in Dellner Dampers’ portfolio.
To fulfill requirements for a crash scenario, reversible buffers should be
used. In the event that a tram travelling at 5km/h collides with an unbraked
identical tram, there will be no damage to either tram.
Solutions from Dellner Dampers are proven concepts used in many
worldwide railway vehicles. References include trams in Geneva,
Innsbruck, Brussels, Nottingham, Melbourne and Toronto.
Dellner Dampers’ product range includes hydraulic buffers,
deformation tubes, honeycomb structures, override protections, and anticlimber plates.

2-stage side buffer

Better public
transport in
a nutshell

SUZOHAPP: Advanced components
for limitless opportunities
SUZOHAPP provides software and hardware
for cash handling automation and self-service
solutions to more than 25,000 customers
worldwide. Solutions include cash deposit,
recycling, processing and payment systems, as
well as a broad range of self-service component
technologies. For bill validation technology,
SUZOHAPP offers the Bill-to-Bill range – the
most efficient and reliable currency management system designed to validate and recycle
banknotes. By using the note recyclers, the
operator can achieve higher customer
throughput and higher cash replenishment rates.
For coin validation technology,
SUZOHAPP is known for its Comestero RM5
HD coin validator that ensures a high level of
recognition and discrimination of valid and

counterfeit coins for maximum security in
every application.
Additional solutions from SUZOHAPP
include a wide range of coin hoppers, such as
the Evolution Hopper which guarantees
high dispensing speeds and reliability with
trouble-free operation due to being constructed
from high quality material. Furthermore,
SUZOHAPP’s WGR solution is a coin
handling carrousel with two main functions:
storing coins, acting as an escrow to return
rejected coins, and it serving as a payout
system that assures optimal security. The
modular design allows several carrousels to be
placed on top of each other by using a simple
rack construction, resulting in a complete coin
storage and payout system.

Get daily news updates on www.eurotransportmagazine.com
@EuroTransMag

New and greener propulsion technologies are expensive and a main
focus is always on cost-efficiency.
Unlike the coach sector, where
aluminium Alcoa Wheels already
dominate the industry, city bus
specifications are only now moving
rapidly towards aluminium wheels.
In recent tenders, PTAs require
higher passenger capacity, ample
luggage areas, cooling and heating
systems, and better TCO etc. Euro 6
engines are up to 125kg heavier than
Euro 5. Batteries and fuel cells easily
add weight up to more than 1.5 tonnes
for hydrogen fuel cells.
Mounting Alcoa Wheels directly
counteract this extra weight, avoiding
risks of tender penalties and without
compromising safety, as they are five
times stronger than steel wheels.
Being also 47% lighter, they
contribute up to 90kg of savings for a
typical six-wheel bus and 150kg for
an articulated bus.
Alcoa Wheels run up to 22°C
cooler, extending the lifetime of tyres
and brakes. Less de-scaling, wheel
removals and replacements are
needed, resulting in reduced operating costs.
Alcoa Wheels reduced CO 2
emissions by up to 3.5 tonnes more
than steel wheels over the lifetime of a
rigid bus (12y) and contribute to
fuel saving. Ongoing trials show
encouraging results of over 1%,
generating significant cost reductions.
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EVENTS DIARY
Keeping you up-to-date with upcoming events in the urban public transport industry

JUNE 2017
ITS European Congress 2017

© Palis Michalis / Shutterstock.com

Date:
19–22 June
Location: Strasbourg, France
Website: www.itsineurope.com

Harnessing Big Data in Rail
A EUROPEAN RAILWAY REVIEW EVENT
4 OCTOBER 2017 | MUNICH | GERMANY

a eurotransport event

© zhu difeng / Shutterstock.com

TRANSPORTBIGDATA.COM

7
29 June 2017, University of Manchester

A EUROTRANSPORT EVENT

OCTOBER 2017

31 OCTOBER 2017 | QEII | LONDON
INTELLIGENTTRANSPORT.COM

Coach & Bus UK 2017
Date:
4–5 October
Location: Birmingham, UK
Website: www.coachandbusuk.co.uk

Busworld Kortrijk 2017
Date:
20–25 October
Location: Kortrijk, Belgium
Website: www.busworldkortrijk.org

NOVEMBER 2017
PMR Expo 2017
Date:
28–30 November
Location: Cologne, Germany
Website: www.pmrexpo.de

For more information about other industry events, go to: www.eurotransportmagazine.com/events
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A EUROTRANSPORT EVENT
31 OCTOBER 2017 | QEII | LONDON
INTELLIGENTTRANSPORT.COM
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MOBILITY AS A SERVICE
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Smart Ticketing Solutions.
INIT’s integrated ticketing solutions allow a more efﬁcient fare management and provide
passengers the most convenient service. They support various standards including VDV-KA,
ITSO, Calypso and EMV and allow
ID- / Account-based Ticketing
Smart Card Ticketing
Mobile and Barcode Ticketing
Open Payment Applications
Best Price Schemes
Back Ofﬁce System
Revenue Clearing
Would you also like to ensure your passengers a positive customer
experience while managing your fare processes more efﬁciently?
Take the easy way and talk to us!

www.initse.com | sales@initse.com

