The first modern French
tramway opened in Nantes 20
years ago. Since then, about 20
more cities have either opened
new light rail systems, or are

building or planning them.
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S one of the European countries

that gradually abandoned many of

its traditional tramways after the
Second World War, France was able to
start afresh when the new wave of light rail
transit (LRT) began to be created in Eu-
rope through the introduction of segre-
gated alignments and new rolling stock, At
the same time, many other countries were
embarking on reconstructing and mod-
ernising their existing networks,

The “fresh start” approach, coupled with
some specifically French initiatives and
conditions, such as a local transport tax on
business (the versement transport), and the
demographic fact that France has rela-
tively few large cities for a country of its
size, has arguably made the Gallic nation
the most successiul in Europe in terms of
medium-capacity, raflbased public trans-
port,

Fart of the reason is that the French ap-
proach has endowed light rail with a role
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The Rouen LRT network indudes an underground section. Above right: Citadis LRV in operation on one of Paris’ light rail lines.
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that goes well beyond that of simple public
transport o encompass an integrated ap-
proach to transport, urban regeneration
and generally returning the streets to the
people instead of the motor car.

A report on French light rail produced
by consultants Semaly and FaberMaunsell
for a British public transport authority con-
densed the reasons for the undoubted suc-
cess of French tight rail as “money, com-
mitment, and planning”.

The report added: “French cities also
combine the introduction of a tramline
with the opportunity to pedestrianise their
city centres, to reorganise the local road
network and hierarchy and—some might
say, most importantly—to restructure the
underlying bus network to support, not
compete with, the tramway.”

er LRV glides past a series of water jets.

The local public transport tax, which can
be up to 1.75% of the payroli of a public or
private company employing more than
nine people, has been levied since the early
1980s. It provides a constant and guaran-
teed flow of money that in a city like Lyon
with a population of 1.4 million can reach
€145 miilion each year.

French demography favours light rail as
does the concomitant reduction in comn-
struction costs compared with heavy met-
ros. This is reflected in the fact that France
has but three heavy metros in Paris, Lyon,
and Marseille, plus three light metros in
Lille, Toulouse, and Rennes. Light rail op-
erates in 11 cities, is under construction in
three others, and planned or being consid-
ered in at least four more.

Light rail operates in Bordeaux, Greno-
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. routes of ‘new light :
rail linés do not want to-suf -
fer-from mcreased -noise
“and vibrations.  Getzner,
Austria, in cooperation with
its' French partners Angst
& Plister, Semaly, Sateba,
and Systra, has been in-
volved in providing solu-
fions to reduce the damag-
ing effects of vibrations on .
'_buﬁdmgs m French cities

ble, Montpellier, Nantes, Orléans, Paris,
Rouen, St Etienne, Strasbourg, and Valen-
ciennes, Light rail lines are under con-
struction in Le Mans, Lyon, Mulhouse,
and Nice; and planned in Reims and
Toulon. Other cities such as Brest and
Fours are looking at light rail as a possible
solution to their congestion problems and
regeneration needs.

Capital investment costs for LRT
schemes in France are generally in the
range of €18 million to €20 million/km
(2003 values). Outside the range at both
ends, however, came Nantes Line 1 and
Paris Line T2 at about €9 million/km each,
and Rouen and Strashourg Line A which
cost about €30 million/km each due to
some tunnelled sections.

While metres can handle up to 20,000
passengers per hour per direction
(pphpd), the intermediate capacity of light
rail between bus and metro finds strong ap-
peal, including very small cities such as
Orléans, which has a population of only
263,000. Even passenger demand below
3000pphpd can justify a Lght rail scheme,
according to the Semaly/FaberMaunsell
study. At the other end of the scale ERT is
also applicable to cities of 2 million people.

Dedicated rights of way provide some
separation from normal road traffic to im-
prove operational reliability and increase
average speeds. Modern LRVs are a far
cry from old-fashioned trams, with their
upto-date technology, exciting styling,
high levels of comfort, and facilities includ-
ing passenger information. The introduc-
tion of low-floor vehicles extended the ap-
peal of LRVs to-almost all sectors of the
community.
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The French LRV market is dominated
by Alstom and its Citadis range of vehicles,
though Bombardier has supplied LRVs to
Strasbourg and Nantes, and has an order
for Marseille. Worldwide, Alstom has or-
ders for a total of just over 700 Citadis vehi-
cles with options for 113 vehicles and 30
vehicle extensions for Monipellier LRVs to
cope with increased passenger demand.
Sales and orders within France total more

than 400 vehicles.
In addiiion to Montpellier, Alstom has
also supplied or has orders from Orléans,

Lyon, Valenciennes, Bordeaux, Paris,
Grenoble, Mulhouse, Strasbourg, Nice,
and Le Mans. Citadis was developed from
the generic train design methodology
called Optionic Design. This modular ap-
proach allows proven technological solu-
tions to be matched with local aspirations
and requirements so far as, for example,
frontend styling, interiors, seating
arrangements, onboard faciliies, and dri-
ver’s cab and control panel. In addition,
Citadis vehicles may be between 2.3m and
2.65m wide and between 20m and 50m
long.

One unusual application was in Montpel-
lier where the operator needed to increase
the capacity of the vehicles ordered be-
cause of the popularity of the system. The
city ordered 30, 10m-long extensions to the
30m-long vehicles. The transition started
in the summer of 2002 without interrup-
tion to commercial service and was com-
pleted in Aprit 2003. All of Alstom’s new-
generation LRVs are equipped with Onix
IGBT asynchronous ftraction systems.
Onix has a standard, modular design
aimed at ensuring cost-effectiveness while
maintaining safety, reliability, high avail-
ability, and fexibility.

New French LRT systems due to open in
the next few years include Le Mans, Mul-
house, Nice, and a peri-urban line in Lyon.
Unlike the famous race in Le Mans, the
tramway will take a little longer than 24
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Lyon is expanding its Iight rall network to complement the metro.
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hours to complete but the benefits to the
town will be much longer lasting.

The plan for a 15.4km north-south line,
on which work started last year, is due for
completion in 2006-07. The €290 million
project is being delivered by a joint venture
of Semaly, Thales EC, OuestInfra, Dubus-
Richez, and Attica, while Alstom has a €55
million order from Le Mans Metropole for
23 bi-directional, 100% low-floor Citadis
LEVs, each 2.4m wide and 32m long.

Each vehicle can accommodate 209
passengers, 64 of them seated. The air-

Nice plans to incorporate the under-used CP
line to Lingostiére into the light rail network.

conditioned LEVs are equipped with rear-
view cameras, CCTV, and a disabled per-
BOTIS’ area.

The line will run via the city centre and
the mainline railway station with a branch
10 a residential and leisure area. The align-
ment follows several bus routes. Displaced
buses will be re-deployed to improve the
service on other routes and to act as feeder
services for LRT—a commeon practice in
France which sets it apart from other coun-
tries in the bus/LRT context.

Road traffic routes will also be recrgan-
ised to improve traffic flows in the central

area, making more use of the Le Mans by-
pass, and improving inter-district connec-
tions avoiding the central area. Park-and-
ride facilities will be provided at the ends of
the line and branch—at University, An-
tarés, and Espal, Car parks will be free for
LRV users.

In Lyon, the local engineering consul-
tancy, Semaly, is involved in creation of the
peri-urban LEA line, which will run 15km
from the mainline Part-Dieu station and
metro interchange, east to the Meyzieu in-
dustrial estate. The line will have 10 sta-
tions and is due to open next year. Alstom
has contracts worth a total of €54 million
for 17km of track, 10 Citadis LRVs, and sig-
nalling.

The Paris-based consultancy, Systra, has
a project management contract for the first
two sections (9.5km) of Line T4 in Lyon,
which will cost nearly €180 million to build.
Construction is due to start in mid-2006 for
completion at the heginning of 2009. The
first phase will run from an interchange
with Line T2 at Jet d’Ean to Vénissieux sta-
tion on metro Line D, where a new inter-
change is planned. The second phase will
extend the line via the Vénissieux terminal
station of metro Line D to Minguettes by
2009. The line will have a fotal of 18 sta-
tions and two park-and-ride facilities. It will
later be extended northwards from Jet
d’Eau to Part-Dieu

In December 2004, Alstom won an order
for 10 hidirectional, low-floor Citadis
LRVs, each 2.4m wide and 32.4m long with
accommeodation for 201 passengers, 56 of
them seated.

A consortium led by Alstom has a €198
million contract to build the first part of a
light raif network for Valenciennes and
supply 21 Citadis vehicles with options for
up fo seven more, The scheme is sup-

Bordeaux has pioneered a ground power
supply system to avoid catenary in the
historic city centre.

‘ported by Japanese car builder, Toyota,
which is hoping to take on 3000 employees
at a new assembly plant. Part of the objec-
tive of the scheme is to revitalise an area
that has suffered badly from the effects of
the decline of traditional heavy industries
sttch as coal mining and steel making.

The 21km Transvilles network will link a
string of towns and villages that are cur-
rently suffering from severe road conges-
tion. The 9.5km first line connects the
northwestern suburb of Dutemple with the
University of Mount Houy.

There will be 19 stations in all, eight of
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them connecting with at least one bus line
and one providing interchange at the main-
line railway station. It will open in 2005-06.
A number of peripheral park-and-ride facil-
ities will also be created. A later stage will
involve an 8.5km line between Denain and
Valenciennes that is due to open in 2007.
The Mediterranean resort of Nice
gained the declaration of public utility in
2003 for a 12-year plan to reorganise public
transport, including the creation of a 40km
LRT network. First part of the plan is actu-

innovations in
Bordeaux - - . . .
ORDEAUX's three-line light rail
B network, which was completed
last year, had several innova-
tions. Ineo Systrans, France, was re-
sponsible for some of them.

The innovations designed and sup-
plied by Ineo Systrans included an auto-
matic vehicle location (AVL) and a real-
time passenger information system.
This makes use of the digital Tetra
radio network installed in Bordeaux to
provide. voice and secure data commu--
nication. Ineo Systrans also designed
and supplied the signaliing system
using computer-based interlockings.

ally related to the creation of a 9.9%km re-
served-lane busway between Cadam and
Place lle-de-Beauté, Cadam is about 1km
from the city alrport’s two terminals. In
2010 it is planned to convert the busway to
light rail but, as it is not possible to extend
the line to serve the airport, feeder buses
or another solution will be adopted to get
passengers to the airport.
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The first Alstom Citadis arrived in Mulhouse last year with much fanfare.

LRT Line 1is due to be inaugurated next
year. It runs 8.6km between Comte de Fal-
icon and Pont Michel, The line is due to be
extended by 4.5km from Pont Michel to
L'Ariane and La Trinité in the northeast in
2010. In this same busy light rail year for
Nice, the converted busway will be ex-
tended by 6km to the coastal resorts of
Saint-Laurent-du-Var and Cagnes-sur-Mer-
Centre, both of which are west of Nice.

The next milestones occur in 2015 with a
4.5km extension of Line 2 from Cagnes-sur-
Mer-Centre to Villeneuve-Loubet, and the
inauguration of the 6km Line 3 between St
Augustin and Plaine du Var via Lingostiére.
This will be a north-south route following
the Var river from Cadam. It will connect
with the Provence Railways (CP) metre-
gauge railway at its northern end.

Further developments beyond 2015
could include a line from Lingostiére to the
city centre over under-utilised CP tracks;
an extension of Line 1 beyond LAriane to
the northeast; and extensions westwards
of Cagnes-sur-Mer-Centre with as many
park-andride facilities as possible to
countter the nearsaturation of the entire
coastal road network.

A tram-rain system in Mulhouse will
consist of two urban light rail lines, the first
part of which is due to open this year, and

a suburban section that will alsc use:
French Rafl Network (RFF) tracks. The

urban sections, operated by Citadis LRVs,
will serve five areas—Mulhouse, Illzach,
Riedisheim, Kingersheim, and Witten-

heim. The two lines, totalling 19.7km, will |

cross at Porte Jeune, and the first 12km of
these will open this year. The 8.75km east-
west line will have 21 stops and will run
from the Modenheim area of Iflzach via

Porte Jeune to the Céteaux area of Mul-
house. The 10.97km north-south line will
run from the Bosguets du Roy area of Wit-
tenheim, via Porte Jeune, to Mulhouse
Central railway station with 17 stops.

Alstom has a €48 million contract for 20
Citadis LRVs for the urban section. The
37km subwrban line, which will link Mul-
house with the Thur valley using RFF
tracks, is expected to open in 2007,

Other ongoing light rail projects in
France include:
e Toulon: a 17.7km doubletrack system
with 37 stations connecting La Seyne sta-
tion in the west with La Garde station in

. the east via the city centre

».Reims: Systra is offering technical and fi-
nancial assistance for a plan for a 10km line
between Croix-Rouge and Orgeval via the
city centre, due to open in 2010 with daily
ridership averaging 35,000

o Marseille: a 16.4km LRT network is
being created through the modernisation
of the old Line 68 and construction of two
new lines. Bombardier has an order for 26
low-floor Flexity Outlook LRVs due in serv-
ice at the beginning of 2007, and

o Montpellier: the initial 12km route
opened (two months early) in 2000 and the
19km Line 2 is due to open next year. 1R
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Good penetration of the city centre, logether
with convenient park-and-ride focilities ond
eosy interchange with focal bus rautes, has
hefped Montpeliier's first fight rail line beat
alf its patronage projections

2001, and endorsed by the Ministry of
Transport in April 2002, Following a
lengthy public consultation process, Line
2 finally received its Declaration of
Public Utility or: May 11 2004, enabling
construction work to get underway.

Earlier this year the main road between
Montpellier and Castenau-le-Lez was
closed for 17 months to permit the
reconstruction of the bridge over the
River Lez. The old bridge, known locally
as the ‘Pont Submersible’ for its
propensity to flood, will be replaced by a
new structure, 6 m higher above the
water, carrying two road lanes, two tram
tracks and a segregated cycleway,

Total cost of the project is put at
€424m (at 2000 prices). OF this the

the balance of €278m. In practice the

floor, but they will share many common
parts and will also be designed for sub-
government agreed to contribute €100m, sequent extension from 30 to 40 m if
and the région and déportement would  required, Both fleets will be able to
each provide €23m, leaving CAM to raise  operate on either line if necessary, but
they will normally keep to their own

government cancefled part of its support, tracks.

so that CAM and the region had to make
up the difference.

Connecting five outlying towns and
suburbs with the city centre, Line 2 is
forecast to carry around 52 000
passengers/day. Services will operate
from 05.00 to 01.00 each day, with

and 10 to 15 min on the extremities.

facilities: four in the south and five in
the northeast. Initially there will be

To operate the new line, TaM has
‘ordered a further 24 Citadis cars from
Alstomn at a cost of €54m. Unlike the
original vehicles, they will be all-low-

Alstom engineers have been working
with the city's intetior and external
design consultants Garouste and Bonetti
and with local passenger representatives
to develop the new vehicles, The design-
ers have given the Line 2 cars their own
identity, with more rounded car ends,
headways of 5 to 7 min on the central ergomemic improvements to the cabs,
section between Sabines and Sablassou  and modified headlight clusters. The cars
wilk carry a green livery featuring flowers
The route will serve nine park-and-ride instead of the blue livery and seaguils
used on the Line 1 vehicles,

Capacity of the Line 2 cars will be 64
1930 parking spaces, with provision to  seated and 146 standing passengers,
increase this to 3 980 in the long term. compared to the 76 seated and 213
standing on the lengthened Line 1
vehicles. Maximum speed in service will
remain 70 km/h, and the target is to
offer an end-~to-end commercial speed of
20 km/h including
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The Line 2 Citadis

differentiate them
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Line 3 to follow

Planning for a third route has been
underway for almost five years, and in
April 2002 CAM voted to adopt a
preferred route with one or two
alternatives for further study. In May
2005 a consortium led by Semaly was
appeinted to manage the €450m project,
with the target of putting the line into
operation in 2010,

Line 3 is intended ta serve four park-
and-ride sites. It will start from Juvigna,
to where Line 1 will also be extended
from Mosson. Lire 3 will run to the
south of the existing route to reach the
city centre, and then continue southeast
to Pérols. The preferred route is 21 km
long, and it is forecast to carry around
55 000 passengers/h when it opens.

When all three lines are operational,
they will form the main axes of a
complete public transport 'grid’ across
the entire TaM service area, offering
high-quality interchange between train,
tram, bus and interurban bus services.
There will also be improved facilities for
pedestrians and cyclists, offering every
resident of Montpellier and the
surrounding communitics an effective
alternative to using their cars.

Reflecting this ambition and
anchoring the network will be a
transport hub in the city centre. A new
interchange to be served by all three
tram voutes is taking shape in front of
the railway station, at the heart of a
truly integrated, high-quality public
transport network. @&
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