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Alstom, världsledande inom höghastighetståg (bakgrundsinfo) 
 
Höghastighetståg är det transportsätt som konsekvent har visat sig ge den största avkastningen på 

investeringar. Det är också det transportsätt för passagerare som är att föredra för att binda ihop städer 

som ligger 300 till 1000 km från varandra, har minst 2 miljoner invånare, har restider som är 3 timmar 

eller mindre samt erbjuder anslutningar mellan centrala stadskärnor. Höghastighetståg ger också många 

fördelar för hela ekosystemet. De utgör navet i ett multimodalt nätverk för passagerartransport, främjar en 

stads ekonomiska utveckling, ökar sysselsättning, sporrar fastighetsutveckling samt genererar turism. Det 

stödjer även smart tillväxt och utveckling av hållbara, sammankopplade städer. Dessutom är 

höghastighetståg miljövänligt eftersom de tar upp hälften så mycket yta som en motorväg och utsläppen 

per passagerare och km är endast 4 gram CO2. Motsvarande siffra för ett flygplan är 170 gram. 
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As of today, and according to the International Union of Railways (UIC), 25,000 km of high-speed rail 

lines are operational in the world today and around 16,000 km are under construction. By 2030, 

60,000 km of additional high-speed lines are expected to be built. 

 

According to Unife1, the high-speed rail market was estimated at 5.2 billion euros per year in 2014 and is 

expected to reach nearly 6 billion euros in 20172.  The high speed growth is mainly driven by countries 

looking to open new lines and to complete their trains’ fleet or replacing ageing ones.  
 

Among the countries looking to open new high speed lines are: France, the UK, Spain, Turkey, Russia, 

China, Australia and the US.  

 

France is opening 740 kilometres of high-speed rail lines by 2018. The second phase of East LGV 

(Strasbourg) has been inaugurated in July 2016 and projects include new lines linking various cities with 

high-speed rail: Tours to Bordeaux, Le Mans to Rennes, Nimes to Montpellier, and Bordeaux to Toulouse. 

Spain is working on completing its high-speed rail network with 1,262 new kilometres of high-speed lines 

by 2018. The United Kingdom is expected to have its second high-speed line to link London to 

Birmingham (200 km long) by 2026 and to expand it further to Manchester and Leeds at a later stage. 

 

Turkey plans on opening 1,200 kilometres of high-speed rail lines by 2025 to serve cities such as Ankara, 

Izmir and Sivas. Russia also aims at launching a new high-speed rail line to link Moscow to Kazan (770 

km).  

 

In Asia Pacific, China3 will launch 10,200 kilometres of new high-speed rail lines by 2021. Elsewhere in 

Asia, Malaysia and Singapore plan to have 380 kilometres of high-speed lines by 2027 and India will 

launch roughly 4,500 km of new high-speed lines by 2040. Australia also plans on building a total of 

1,700 kilometres of new high-speed rail lines to link cities such as Brisbane, Sydney, Canberra and 

Melbourne with a first section expected to be completed by 2035.  

 

In the United States, several states are proposing to open new high-speed rail lines across the country. A 

high-speed rail project in the state of California has been proposed to link the cities of San Francisco and 

Los Angeles (over 600 km). Construction of the new line began in 2015 and a first section is expected to 

open by 2022. Other projects in discussion in the country include a high-speed line to link Dallas to 

Houston (Texas), and Las Vegas (Nevada) to Palmdale (California). Today, the only high-speed line in 

operation in the U.S. is the Northeast Corridor (NEC), which links Washington to Boston via New-York.  

 

Among the countries that plan on purchasing new high speed trains to either complete an existing fleet 

or replacing aging ones, are Japan, France, Germany, Spain, Turkey and the United States for the 

Northeast Corridor (NEC) which links Washington to Boston. On this line, Amtrak will replace its Acela 

high-speed train fleet - in commercial service since 2000 - to shorten trip times, increase capacity and 

passenger comfort, and optimize operating costs. 

 

As detailed previously, there are numerous high-speed rail projects in various stages of development, 

offering good business opportunities for the rail industry.  Though there are some challenges that rail 

transport manufacturers need to tackle such as limited public funding availability, the upcoming 

liberalization of national rail markets and the emergence of new forms of transportation, such as car 

sharing and national buses. Consequently, operators and public authorities need more than ever to rely on 

rail transport manufacturers able to supply mobility solutions that are proven, time-tested, cost-efficient, 

                                                 
1
 European rail manufacturing industry association http://www.unife.org/about-us/who-we-are.html  

2
 The figures are from Unife 2014 report. New figures are to be released by Unife in 2016  

3
 Chinese rail transport needs are served by its national manufacturing and civil works companies 
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flexible, and that offer the highest level of comfort to encourage passengers to choose railway over other 

modes of transport. 

 

Alstom, a pioneer in the high-speed rail market 
 

From 1969 to 1978, Alstom and French rail operator SNCF collaborated together to develop the TGV high-

speed train to provide a rapid link between the main cities of France.  In 1976, SNCF signed a contract 

with Alstom to produce the first TGV4 to link Paris to Lyon (500 km) in two hours; its commercial service 

started in 1981. Since then, 2,000 kilometres of high-speed lines have reshaped the map of France and 

have connected its main cities: Paris, Lyon, Marseille, and Lille, efficiently and rapidly.  

 

After SNCF in France, 20 other rail operators in 20 countries5 have adopted Alstom high-speed trains 

technology,  among which : the UK (Virgin Trains, Eurostar), Belgium (SNCB), Italy (Trenitalia and NTV), 

Spain (Renfe), Switzerland (CFF), Poland (PKP), Russia (RZD), Morocco (ONCF), China (CRH), Korea 

(KTX) and the United States (Amtrak).  

 

A pioneer in the high-speed rail market, Alstom sold more than 1,100 high-speed trains all over the 

world in the past four decades, and provided technologies to equip more than 300 additional high-speed 

trains. Every day, Alstom’s high-speed trains transport comfortably, safely and rapidly half a million 

passengers and travel 1 million km around the world - similar to 25 times the distance between the earth 

and the sun.  

 

An important landmark was reached in 2007 when the Alstom’s high-speed train6 ran at 574,8 km per 

hour (357.2 miles per hour) establishing the current world high-speed record for trains on rails.  Just as 

car manufacturers test their products through Formula 1 and NASCAR racing, similarly, Alstom pushes to 

extreme limits the key components and sub-systems to ensure a broad margin of safety and reliability that 

far exceeds the tolerances required by its customers at high-speed in revenue service. 

 

Alstom has not only one of the richest experiences in 

high-speed trains, but has also the largest portfolio of 

the sector, addressing customers’ needs ranging from 200 

km/h to 360 km/h, from medium to big transport 

capacity, or for conventional and dedicated high-speed 

lines. Through its Avelia high-speed train range, Alstom is 

able to offer a solution for each operator needs around the 

world.   

 

  

                                                 
4
 Train Grande Vitesse (High-Speed Train). Trade mark registered by SNCF  

5
 Austria, Belgium, China, Czech Republic, Finland, Germany, Italy, Luxemburg, Morocco, Netherlands, Poland, 

Portugal, Russia, Slovakia, Slovenia, South Korea, Spain, Switzerland, UK and the United States. 
6
 V150 trainset 
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Avelia: the largest high-speed trains range to address each customer’s needs 

 
From single to double deck, articulated or 

conventional architecture, concentrated or 

distributed traction, from 200 km/h to 

360 km/h, with tilting technology or not, 

Alstom is the only rail manufacturer in the 

world to offer the largest high speed trains 

range that can be adapted to each customer’s 

needs.  Avelia, the name given to Alstom’s 

high-speed train range, includes Pendolino, 

AGV, Euroduplex and Avelia Liberty. Each 

train is flexible and can be adapted to meet the 

specific needs of each customer. 

Avelia Liberty, the train chosen by Amtrak, is the latest development of Alstom’s high-speed train portfolio. 

  

 

Pendolino 

 

 

- Up to 250 km/h  

- Non articulated architecture 

- Distributed traction 

- From 400 to 500  passengers (in 200m version) 

- From 110 to 240 metres (4-9 cars) 

- Tilting option (Tiltronix) 

- Winterized option (up to -45°C) 

- Homologated to circulate in 14 countries 
 
 

 

 

In service in: 14 countries, including Poland, Switzerland, 
the UK, Finland and Russia.  

 

 

 

 

 

- Up to 360 km/h 

- Articulated architecture 

- Distributed traction 

- From 400 to 500  passengers (in 200m version) 

- From 130 to 250 metres (7-14 cars) 

- 25% fewer bogies than other trains in the market  

- up to 38% fewer motors 
 
 
 
 

 
 

 

In service in: Italy, operated by NTV. The trains have 

reached around 48 million km in commercial service (as of 

June 2016) and transported about 27 million passengers.  

 

 

 

 

- Up to 320 km/h 

- Articulated architecture 

- Concentrated traction 

- From 500 to 600  passengers (in 200m version) 

- From 160 to 200 metres (8-10 cars) 

- 19% fewer bogies  

- Interoperable, TSI certified 

- Homologated to circulate in 5 countries 

 
In service since 1996 in France, Germany, Switzerland, 
Spain, Luxembourg, and soon Morocco.  

 

 

 

 

 

- Up to 350 km/h 

- Articulated architecture 

- Concentrated traction 

- From 350 to 450  passengers (in 200m version) 

- From 160 to 260 metres (8-14 cars) 

- 19% fewer bogies  

- Tilting option (Tiltronix) 

- Compact power car located at each end of the 

train 

Latest developed Avelia train, first sold to Amtrak. Uses the 
well-proven architecture of 450 single-deck TGVs, and 
benefits from the experience of all Avelia trains 

More details on each train in the datasheets attached 

 

Euroduplex (Double deck) 

  

Avelia Liberty (Single deck) 

AGV 
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Designed for a long lifetime, Avelia high-speed trains can operate up to 40 years. The lifecycle cost of the 

trains is optimized, as costs related to the maintenance of the trains and energy consumption are 

reduced. Avelia trains are also environmentally friendly, flexible and provide passengers with a high level 

of comfort.  

 

1) Life cycle cost optimized 

The maintenance costs of Avelia high-speed trains are 

reduced for several reasons. Firstly, based on a strategic 

‘design-for-serviceability’ approach and backed by 20 years of 

train maintenance expertise, Alstom involves maintenance 

engineers and experts in the design phase of the train. 

Secondly, the train’s architecture has certain 

advantages.  Bogies7, for example, account for 30% of all 

maintenance costs of a train. Alstom’s 200-metre long 

articulated trainset long requires 12 to 14 bogies, while a 

conventional non-articulated train requires 16 bogies, 

resulting in up to 10% lower maintenance costs. Additionally, Avelia high-speed trains are equipped with 

fewer motors. Thanks to concentrated traction (available on Avelia Liberty and Euroduplex) and 

permanent magnet motors (available on AGV), Avelia trains can boast equivalent or superior power 

compared with other high-speed trains on the market, while using fewer motors: 8 or 10 as opposed to 

16. With fewer elements to service and fewer potential points of failure, Avelia trains combine higher 

reliability with lower maintenance costs. 

 

To further optimize the train’s lifecycle cost, Alstom has launched a new  predictive maintenance tool 

called HealthHub, a solution which makes it possible to determine the status of trains8 and to identify any 

components that need to be repaired or changed, as well as 

the replacement date. The right quantities of materials are 

delivered at the right time and maintenance staff can operate 

quickly, increasing fleet availability and punctuality, while 

decreasing maintenance costs by 30 to 40%. Alstom uses the 

HealthHub TrainScanner technology to maintain Virgin 

Trains’ Pendolino fleet in the UK 

 

Energy consumption of the Avelia high-speed train is also reduced thanks to the reduction of trainset 

masses and the distribution of these masses throughout the trainset. Moreover, the use of the energy can 

be further optimized thanks to the new eco-driving system developed by Alstom.  

 

2) Environmentally friendly 

With concern over environmental impact growing, Avelia trains feature technologies that make the train 

less impactful to the environment. For example, articulated trainsets are lighter than conventional ones 

requiring less energy. Thus, energy consumption is reduced from 15 to 30 % for AGV, Euroduplex and 

Liberty trains compared with previous generations. Avelia Liberty, Alstom’s latest development in the 

Avelia range, features the new generation of compact power cars9 located at each end of the train. The 

compact power cars are more efficient and shorter than previous generations, using less energy and 

offering more space for passengers in the train.  

                                                 
7
 a frame used essentially to faciliate train movement on curved tracks and onto which the wheels of a train are fixed 

http://www.3minutesstop.alstom.com/dictionnaire/bogie/  
8
 also infrastructure and signalling 

9
 Reduced to 18 meters from 22 meters  



 

6 

 

 

 

Furthermore, Avelia trains are resource efficient as they require less material resources for their 

manufacturing and for their maintenance. They are also highly recyclable (92 to 97%), thanks to recyclable 

materials such as aluminium, steel, copper, thermoplastics, and they are easy to dismantle. Contributing 

to circular economy, Avelia trains are made of recycled materials (15 to 30 %). Their emissions per 

passenger and per km range from 4 to 40 grams of CO2, depending on the countries in which they 

operate, whereas a plane’s emission is 170 grams of CO2 per passenger per km 

 
3) Flexible 

As operators and passengers’ needs evolve throughout a train’s life, Alstom has conducted research and 

development in order to address their needs. Avelia high-speed train is the most flexible train in the 

market and this flexibility translates into the possibility to modify the performance and characteristics of 

the train such as speed, bogies, number of cars, layout, entertainment system, lighting, seats, etc. 

 
4) Enhanced comfort 

With regards to the passenger experience and comfort, 

Alstom is working on using new technologies to make 

journeys interactive, fun and customisable in an environment 

that link smartphones to on-board equipment. For example, 

when on board, passengers will be able to use their 

smartphones to find their seats, order meals, etc. A sound 

system built into the train’s seats, and a touch-screen tablet 

offer a choice of several activities: games, drawing, music, 

films, web browsing, journey monitoring and destination 

information such as a weather forecasts, bus stops and satellite maps.  

 

 

Avelia Liberty, the new train for Amtrak’s Northeast Corridor (NEC) 
 

 

 

 

The Northeast Corridor (NEC) line operated by 

Amtrak is the only high-speed line in the United 

States and covers roughly 730 km (457 miles) from 

Boston, Massachusetts, to Washington, D.C. 

through New York and Philadelphia. The number of 

passengers that travel on NEC has increased from 

2.5 million passengers in 2004, to 3.5 million 10 

years later. Ever since this NEC service opened, air 

travel from Washington to Network has lost 75% 

market share to high-speed rail. In a country where 

traveling by road or air are more common than 

passenger rail, the NEC proves that high-speed rail 

is a pertinent transportation mode, and that it is 

attractive, reliable, and profitable.  
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For this network, particularly busy during the week, Amtrak decided in 2012 to purchase new trainsets for 

the NEC to replace the existing Acela Express high-speed trains10. The goal is to minimize journey times, 

increase passenger capacity, improve operating costs & energy efficiency, and offer passengers 

greater comfort on the NEC. Amtrak was also looking to entrust its project to a rail manufacturer that has 

a long track record in the high-speed rail sector and is well established in the United States. In July 2016, 

Amtrak chose Alstom for the supply of 28 Avelia Liberty trainsets and support for the maintenance. 

 

Avelia Liberty trains for Amtrak will initially operate at a maximum speed of 257 km/h (160 mph) 

although the trains are designed to travel at speeds up to 300 km/h (186 mph). To minimize journey time, 

Avelia Liberty for Amtrak is equipped with Tiltronix, an anticipative tilting technology that enables high-

speed travel on conventional railroad infrastructure at 30% speeds in curves. Tiltronix will enable the Avelia 

Liberty trainsets to tilt up to 7º whereas the current Acela Express train could tilt only up to 4º.  

 

The Avelia Liberty for Amtrak can carry more passengers thanks to 

compact power cars located at each end of the train, electrical cabinets 

placed under the cars, as well as an optimized interior layout. Composed 

of 9 passenger cars, including one café car, the trainset will be able to 

welcome up one third more passengers than current Acela express 

trains. With growing ridership demand anticipated, Avelia Liberty can be 

expanded with three additional cars with no modification to the traction 

system.  

 

 

Avelia Liberty allows Amtrak to offer premium passenger comfort to its business travellers. For example, 

it features first and business class cars. The first class area is equipped with a galley for service crew to 

prepare meals and beverages for passengers. In the middle of the train, the café car provides passengers 

with a convivial area to purchase food and beverages and also to socialize. 

 

The train features comfortable leather seats equipped with 

AC electric and USB outlets and reading lamps. The seats 

can recline with a special system to minimize intrusion into 

space of passenger immediately behind, and the leg room is 

particularly generous throughout the passenger cars. 

Equipped with Wi-Fi, USB outlets and large tables, 

passengers will be able to work comfortably while 

commuting. The on-board passenger information system and the entertainment systems, via the train’s 

Wi-Fi, will provide passengers with information and content accessible from their mobile devices.  

 

Avelia Liberty is designed to maximize return on investment. Its aerodynamic design and low weight allow 

the trainset to consume more than 20% less energy than other trainsets. With fewer bogies and compact 

engines, costs related to maintenance are also reduced.  The trainsets will be maintained in three Amtrak 

depots in Boston, New York and Ivy City near Washington DC. Amtrak and Alstom agreed on a Technical 

Support and Spares Supply Agreement (TSSSA) for a 15 year period with another optional 15 years. As 

part of this agreement, Alstom will provide technical engineering services and will also supply all the 

spares necessary for the maintenance of this new Avelia Liberty fleet. 

 

 

 

 

                                                 
10 The trains were manufactured between 1999 and 2003 by Alstom-Bombardier consortium 
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Made in the United States, to be closer to Amtrak and the American market  
 

With the Federal Railroad Administration (FRA) requirement to localize the manufacturing of the trainsets 

purchased with federal funding coupled with Alstom’s ambition to grow its global footprint in order to be 

closer to its customers, most of the Avelia Liberty for NEC will be produced in the United States.  

 

The manufacturing of the trainsets will be performed at Alstom’s 150 year-old historic site in Hornell, 

in upstate New York.  Alstom will invest in and expand its production and testing facilities from 

57,500 m² (622,000 sq. ft.) to 62,000 m² (670,000 sq. ft.,) in order to incorporate the required 

production and testing tools to deliver the new high-speed trainsets. The extended facility will include a 

new 250 meter (800 feet) long testing building capable of berthing two fully assembled trainsets for static 

testing purposes. It will also include a 1,150 meter long dynamic test track permitting tests at speeds of up 

to 60 km⁄h (40 mph). The expansion of the manufacturing site will take approximately 18 months to 

complete. Once the manufacturing facility is completed and the production ramp-up finalized, it will take 

three months to build a trainset. 

 

These contracts will result in the creation of more than 1,000 jobs nationwide, including 750 in New York 

with 400 of those at Alstom facilities. 

### 
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Linda Huguet (Alstom HQ)   Peter Barkey (Alstom NAM) 

Tel.: + 33 1 57 06 10 42     Tel.: + 1 (248) 202-2805 

linda.huguet@alstom.com   peter.barkey@alstom.com 

 

 

 

 


