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Trolleybus: FAQs
1. Why is the Trolleybus an “ebus”?
Trolleybuses go under a number of different names. They are called trolley coaches, O-buses, filobuses and even trackless trams. Regardless of how they are called, all of them use “trolley booms” in order to collect electrical power from overhead wiring. Their electro-mobility makes them the smartest urban means of public road transport.
With its new “ebus” campaign, the TROLLEY consortium - a group of nine electric public transport stakeholders from six different central European countries - promotes this electricity-based public transport as the cleanest and most socio economical urban mobility solution today.
2. Is the overhead wire intrusive?

Since weight and efficiency of the wiring system have been constantly improved the overhead is much less bulky and more flexible than previous systems. Due to the visibility of their overhead wires Trolleybuses are apparently safer as they are less often involved in road accidents than other means of public transport.
3. What is a Trolleybus and what is the difference to trams?

A Trolleybus can be described as any passenger carrying vehicle drawing its electricity from overhead wires using spring-loaded trolley poles. Two wires and poles are required to complete the electrical circuit. Trolleybuses may have more than one electric motor and can be equipped with additional power sources, such as batteries or super caps, or small diesel engines or even flywheel. Thus they can carry on when they are not connected, which makes them much more flexible than rail-dependent traffic. 

Trolleybuses share a number of advantages and virtues with trams, such as electric traction, energy efficiency and no pollution. They can reach similar passenger capacity at much lower construction costs (up to 80 %
). Realization requires less time and causes less inconvenience during construction. On the other hand, it is possible to combine tram networks with Trolleybuses, allowing synergies (using  already existing power supply facilities) and the flexible, short-notice reaction to local needs.
4. What are the main advantages of the Trolleybus compared to diesel vehicles apart from zero local emissions?
As modern Trolleybuses are equipped with high-torque drive compared to similar diesel vehicles, they can reach comfortable acceleration rates to be maintained up to around  speed up half the time  diesels can.
Comparing the hill climbing performance, it is also the Trolleybus that performs much better than diesels. A route can be operated faster and with fewer vehicles by Trolleybuses than by diesels. Moreover, Trolleybuses are very reliable and long living.
Furthermore, due to the regenerative braking technology in modern Trolleybuses – putting the energy that would otherwise be dissipated as heat back into the contact line – energy savings of about 25 % can be achieved. 

Yet in order to improve their availability and reliability, Trolleybuses can be equipped with additional power sources, such as batteries, or small diesel engines or even flywheel. This better availability and reliability, combined with lower energy requirements as well as higher performance of modern Trolleybuses, result in smaller operational fleets than diesel designs and significantly energy usage costs.
5. What is a super cap?

Trolleybuses are sometimes equipped with high-performance capacitors, so called super caps, used as on-board energy storage. The super caps effectively store the kinetic energy generated during braking. Afterwards, this stored energy can be re-released for accelerating, for heating, air conditioning or for catenary-free rides. Super caps in fact can be loaded and unloaded an almost unlimited number of times and are of low weight, which is a great advantage compared to batteries.
This technology helps to save energy no matter whether the buses operate as overhead catenary or in the super cap mode. But even outside of the overhead line network, the buses approach zero emissions. The opportunity to drive some distance without overhead catenary using the on-board stored electric energy increases the acceptance of the vehicles in passengers, residents and - maybe most important - politicians. 

6. What is the Trolley consortium and what are its objectives?

The Trolley consortium is an EU funded project consisting of nine partners located in Central Europe: Salzburg AG, Public transport operator of Salzburg, City of Brno, Barnim Bus GmbH, Bus operator of Eberswalde, TEP S.p.A.: Public transport operator of Parma, Leipziger Verkehrsbetriebe (LVB) GmbH, Public transport operator of Leipzig, City of Gdynia, University of Gdansk, SZKT, Public transport operator of Szeged, TrolleyMotion an international action group to promote Trolleybuses.
In Central Europe the TROLLEY consortium covers almost one third of all Trolleybuses that are currently running, almost one third of all existing Trolleybus routes and every 5th Trolleybus city. The main goal of the project is to optimize the use of energy, to increase the efficiency of public transport in general and to spread the idea of the “ebus” transport solution as well as to raise awareness for the popularity of local TROLLEY services. The TROLLEY consortium delivers transferable strategies and innovative ways of promoting Trolleybus systems in Central Europe as environmentally friendly mode of transport and appropriate alternative to regular diesel bus or costly tram systems. 

7. What is TrolleyMotion?
TrolleyMotion is the leading European Trolleybus interest group, fully committed to the maintenance and expansion of existing as well as the design of new electric city bus systems. Its main aim is to improve the competitiveness of public transport in urban areas by electric bus systems. TrolleyMotion objectively informs decision makers and actively supports them in the complex technical and economic issues of Trolleybus systems. It focuses on the interests of system users and the people in the vicinity of the systems, tries to overcome prejudices and provides latest facts as well as profound know-how and support. Its members aim at locating new markets for their products and strengthening the competitive position of the existing market by better targeting the needs of its customers. 
Find more information on TrolleyMotion on www.trolley-motion.com.
8. What are the services of TrolleyMotion?
TrolleyMotion is able to provide international experts for all technical, operational and economical issues around the Trolleybus. It offers strategic and technical advice in the decision making processes and supports the evaluation of system selections. Its service comprises the provision of relevant analytical methods and instruments and the procurement of used systems (vehicles and infrastructure). 
9. What are the main activities of TrolleyMotion?
In the TROLLEY consortium, TrolleyMotion is the main dissemination and communication partner. Its wide international networks and contacts to public and private Trolleybus institutions offer the best possible access to disseminate the results and outcomes of the project to a wide European and global audience. 
The project partner will strongly contribute to the successful dissemination of all relevant TROLLEY consortium outputs (e.g. through the TROLLEY consortium newsletter, the website) and will finally become a patron of the “European Trolleybus Knowledge Centre” to be established by the end of the project. This center will become the main Trolleybus knowledge hub for Central Europe and bring together relevant stakeholders such as industry, municipalities and public transport operators. 

Its biannual conference provides a fantastic platform for the promotion of TROLLEY consortium and for the establishment of contacts and the exchange of new ideas towards cleaner European cities. 

10. What is the CENTRAL EUROPE (CE) programme?

CENTRAL EUROPE (CE) is a European Union programme that encourages cooperation among the countries of Central Europe to improve innovation, accessibility and the environment and to enhance the competitiveness and attractiveness of their cities and regions. 
From 2007 to 2013, CE invests € 231 million to provide funding to transnational cooperation projects involving public and private organisations from Austria, the Czech Republic, Hungary, Poland, the Slovak Republic, Slovenia and parts of Germany and Italy (CE cooperation area). 

The programme is financed by the European Regional Development Fund (ERDF) and currently supports 66 projects. The TROLLEY consortium is one of these projects being implemented through the CE programme (2nd programme call for proposals). 
11. What does the EU climate and energy package include and what are the implications for the transport sector?

The EU climate and energy targets to be met by 2020 identify the transport sector as one of the key factors to achieve sustainable reduction of energy consumption and CO2-emissions. In order to reach the goals of the EU climate and energy package aiming at decreasing greenhouse gas emissions by 60 %
 by 2050 it will also be vital to change the operating system in the transport sector. 
Three key levers can be identified to achieve these goals: avoiding individual traffic, changeover to environmentally friendly means of transport and enhancing efficiency. Trolleybuses are the ready-to-use transport technology to work these levers.

12. Where do Trolleybuses operate?
Trolleybus systems are well-recognized all over the world. More than 40,000 vehicles are being operated in about 320 cities, in 47 countries, from Russia, Canada, China, Czech Republic, Italy to Austria.
Find detailed information on Trolleybus cities on www.ebus.com/library
13. What are the advantages of Trolleybuses compared to other means of public transport?
Innovative e-mobility in urban transport

· Trolleybuses are zero local emission vehicles that operate with very little noise and vibration.
· Trolleybuses do not lose energy while idling at bus stops and are even able to recharge braking energy and thus save up to 25 % of their energy consumption.
· Community budgets benefit from the system advantages of Trolleybuses, from long lifecycles to highly efficient power-technology.
· Trolleybuses have the lowest possible consumption of non-renewable resources (50 %
 less compared to diesel buses) and are 100 % environmentally friendly when using energy from renewable sources. Still, electricity needed to power Trolleybuses can basically be generated from any available source.
Comfort and safety for passengers

· Trolleybuses operate at the lowest possible noise and vibration levels in public transport and are odorless.
· Passengers highly appreciate their strong but smooth acceleration and grade-climbing ability.
· Due to the visibility of their overhead wires they are also safer as they are less often involved in road accidents than other means of public transport.
Competitive yet combinable with other modes

· Trolleybus vehicles safe weight and are more flexible and reliable than rail-dependent traffic as most of them have more than one electric motor and can be equipped with additional power sources. Thus they can carry on when the ‘booms’ are not connected.

· When compared to trams, Trolleybuses can reach similar passenger capacity at much lower construction costs (up to 80 %
).
· Realization requires less time and causes less inconvenience during construction.
· It is possible to combine tram networks with Trolleybuses, allowing synergies (using  already existing power supply facilities) and the flexible, short-notice reaction to local needs. 
14. How can Trolleybuses recharge braking energy into the system?
The Trolleybus drives with an electric motor. During the braking the electric motor works as a generator and produces electricity. This current returns back to the overhead contact lines, so that a nearby Trolleybus can use this power.

15. Is the Trolleybus technology entirely new?
No, it is not. Its success story dates back to 1882, when the first Trolleybus was built by the German engineer Werner von Siemens. Around 1930 the age of the modern Trolleybus system began when reliable overhead contact systems were introduced. Since then this principle has constantly been improved and developed further, e.g. catenary-free ride to cover short distances.
16. Do passengers care about the mode of the operating system when choosing a public means of transport?
Yes, they do. Ridership censuses show that Trolleybuses attract more passengers than diesel buses do. Their strong but smooth acceleration and grade-climbing ability are highly appreciated by passengers. For instance, in Salzburg, several diesel routes were converted to Trolleybus lines, when surveys showed a plus in ridership of 16 % on everage 
.
17. What are the most significant emission sources in cities and how could they be reduced?
In fact, the most significant emission sources in major urban areas are internal combustion engine vehicles. Both, nitrogen oxides and fine particles are today’s greatest cause of concern. As most of nitrogen oxides and of fine particles come from diesel engines, environmentally superior alternatives to diesel-powered vehicles that are able to compete with the practicability and the cost effectiveness have to be found. The Trolleybus has the capability to do so.
18. How many passengers can a Trolleybus carry?
Trolleybuses can carry up to 200 passengers in the double-articulated version. This is the same capacity a tram has. 
19. Which technology is cheaper during operation – the diesel bus or the Trolleybus?

As you can see from the chart below the total costs per vehicle kilometer of an articulated Trolleybus (excl. infrastructure) can be significantly lower (€ 1.41 compared to € 1.57) than those of comparable diesel buses.
Euro per vehicle kilometer
	
	Articulated Trolleybus
	Auxiliary Engine Articulated Trolleybus
	Articulated diesel bus

	Age of vehicle (years)
	20
	20
	13

	Capital costs (annuity)
	0.74
	0.80
	0.66


	Insurance
	0.08
	0.08
	0.08

	Variable costs
	0.59
	0.59
	0.83

	Energy
	0.16
	0.16
	0.43

	Maintenance incl. ILV
	0.43
	0.43
	0.40

	Infrastructure
	0.23
	0.23
	0.01

	Total incl. infrastructure
	1.64
	1.70
	1.58

	Total excluding rectifiers and overhead conductor lines
	1.41
	1.47
	1.57


20. Which mode of transport (car, Trolleybus, tram or diesel bus) operates at the lowest emission level?
As you can see from the four graphs below, the Trolleybus ranks best in terms of the emission of greenhouse gases, nitric oxide, hydrocarbon as well as fine particles compared to cars, trams and other public services vehicles.
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� � HYPERLINK "http://www.trolleymotion.com/de/" �http://www.trolleymotion.com/de/�, 2011
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