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TRANSMANCHE SUPER TRAIN

THE FIRST INTERNATIONAL HIGH SPEED TRAIN
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Belgian National Railways

Manufacturer
"TransManche Super Train Group"

Belgian consortium BN
ACEC Transport

French consortium :GEC Alsthom
ANF Industrie
De Dietrich

British consortium  :GEC Alsthom Transportation
Projects Ltd.
Brush Electrical Machines Ltd.

Scope of Contract
30 trains of 2 locomotives and 18 coaches

Passenger Capacity (/train)
Istclass : 210

2nd class : 584

Folding seats : 52

P E .

Train Length
393,5m

Power Supply [ JBoggage stack - [JlJuncoupling control location []Transfer wheelchair location [_JPolice & customs
25 kV 50 Hz on the French network

3 kV DC on the Belgian network

750 V DC on the British network

Max. Power
12 x 1 MW

Max. Speed
300 km/h.
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Coaches R9 and R10

Intermediate coach allowing splitting up of the train

First class, no smoking
Special facilities for the disabled
Special accomodation for customs staff & police

Number : 60

Passenger capacity : 27 passengers
Length : 21,905 m

Width : 2,814 m

2814 Height: 3,715 m
Weight (empty without bogies): 27 fons

Bodyshell R7, R8, R11, R12

Number : 120
Length : 18,700 m
Width : 2,814 m
Height : 3,715 m
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omparment [[Disabled persons [ |Disabled persons' WC [JEtectrical cubicle and intercom post
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TRANSMANCHE SUPER TRAIN

THE FIRST HIGH SPEED LINK IN EUROPE

Brussels-London: 2h 36 min Brussels-Paris: Th 28 min Paris-london: 3h Tunnel crossing : 35 min

The TMST (high speed train) will link Brussels, Paris and London using the Channel tunnel. BN is a member of the
TMST group and the leader of the Belgian consortium. Our company was awarded the contract to develop and
build the central R and R10 coaches and to manufacture all firstclass bodyshells. In addition to this, BN will supply
the external door panels, window frames and communication system for all coaches.

Particular attention is paid to aerodynamics in order to decrease air resistance.
As TMST will run on the Belgian, French and English networks, it is necessary to take into account the various
voltages - Belgium's 3000 V DC, France's 25 kV AC and Great Britain's 750 VDC- and to accomodate the different

railway clearances.

TMST's developers put the siress on passenger safety. Fire protection is provided by using fireproof materials and
installing uncoupling devices to split up the train in case of emergency.

Passenger comfort is also a constant concern : airconditioning, noise reduction, easy access for the less mobile.

The Transmanche Super Train, which will be operational in 1993, on the opening of the Channel tunnel, is the first
step towards a European high speed network.
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Tram 2000 Brussels’ 100% Low-Floor LRV




General data

Track gauge 1.435m

Length 22.8m

Width 23m

Height 34m

Floor height 350 mm (constant)
Wheel diameter

Motor wheel 640 mm

Driving wheel 375 mm

Weight (empty) 31.9t.

Passenger capacity
Seats 32
Standees (6p/m2) 140

Voltage
Overhead catenary 650 Vdc
Intermediate 3x380V 50 Hz

Control 24 Vdc
Doors

Single 4 doors
Double 4 doors
Type sliding plug

Performances

Maximum speed 70km /h
Acceleration 1.25 m/ s?
Service brake 1.25m/s?

Emergency brake 3m/s?
Minimum track radius 17.5m
Maximum gradient 7.5 %

AC drive

Supplied by ACEC Transport.
GTO controlled inverter.
Watercooled wheel motor.
Fully regenerative or rheostatic
electrical service brake.

Bogies

End bogies: BA 2000 developed by BN.

* Articulated frame allowing each
wheel to be tangent to the rail.

* Low noise-emission level.

« Excellent dynamic stability.

* 2 independent wheels driven by
AC-motor placed inside the wheel.

» 2 driving wheels.

* Rubber primary and air spring
secondary suspension.

Intermediate bogie:

* BR 4x4 developed
by GEC-Alsthom and BN

« 4 independent wheels driven by
AC-motor placed inside the wheel

« Rubber primary and air spring
secondary suspension

A real low floor (350 mm high)

over the full vehicle length

* Constant 350 mm floor height
even at the bogie location

* No internal steps

* No internal ramps

Low operating costs

* Reduced energy consumption
« Corrosion-free materials

* Fully sealed traction motor

« Easy repairable body

51 vehicles have been ordered by the City of Brussels (STIB) to begin operation at the end of 1993

BN division of

Bombardier Eurorail

Avenue Louise 65 / B 1050 Brussels Belgium / Tel 32-2-53555 11 / Fax 32-2-539 10 17 / Telex 61.736 brunag b



LIGHT RAIL TRANSIT SYSTEM
— LRV (LIGHT RAIL VEHICLES)

In response to the major economic problems of energy use and the population explosion and city migration
experienced by many countries, BN's Research Department is engaged in an audacious R & D programme.
The results so far can be seen in the form of highly advanced equipment.

A major attraction of the light rail transit system is its greater flexibility and versatility, making it adaptable to any
infrastructure and to the geographical and architectural features of any city.

It can be placed in high-speed subways, on elevated structures, in the streets, on private right-of-ways with or
without level crossings, on abandoned railroads, etc. Often a mixed solution of these possibilities is adapted.

The light rail transit system can be gradually extended to a developing transport demand and, when necessary,
the infrastructure can also be adapted.
With a staged construction of the system, investment, too, can be gradual.

The system is characterized by various types of cars with a wide range of transport capacities.
The light rail vehicles designed by BN are high-capacity, articulated 6 or 8 axle units which can also operate in
trains of 2, 3 and 4 units.

Articulation of BN vehicles is highly reliable and allows curves down to 25 m radius. The inner lining has been
carefully chosen to obtain maximum sound and thermal insulation.

In 1980/81, Charleroi and the Belgian coast saw this system put into operation. Furthermore, the cities of

The Hague, Rio de Janeiro and Manila have opted for the "BN Articulated Light Vehicle". With a view to

promoting even further BN exports to South America, BN has signed a collaboration agreement with the
Brazilian compagny COBRASMA.

A similar agreement was signed with BOMBARDIER of Canada in 1979. This had the aim of promoting and
marketing passenger transport equipment in the USA and Canada. In 1982 BN/Bombardier obtained a contract
for 26 LRVs for the city of Portland, Oregon, USA, which were supplied, in 1984-85.

The years 1988-90 were equally important for several reasons:
1988 saw the orders for 45 Stadstrams for Amsterdam (delivery 1990-91) and for 13 Sneltrams (delivery 1990).
1989 represented a break-through into the UK market with the order for 44 automated LRV for the Docklands
Light Rail system. In 1990 the city of The Hague ordered another batch of 34 bi-articulated 8-axle LRV's which
will be built as from 1992. Meanwhile the LRV 2000 with full length low floor design on basis of the bogie BAS
2000 is being developed and built for extensive testing as from 1990,

Avenue Louise 65 - B-1050 BRUSSELS - BELGIUM - Tel. 32-2-5355511 - Fax 32-2-5391017 - Telex 61.736
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“Sneltram” Light Rail Vehicle
Amsterdam (Netherlands)

BN division of
Bombardier Eurorail




General characteristics

Track gauge
Body length
Body width
Floor height
Height rail to roof
Wheel diameter, new
Doors : number
type
free opening
Weight, empty
Seats
Standing passengers (4 pass. / m?)
Total operational capacity

Performance characteristics

Max. service speed
Acceleration rate

Average service deceleration
Emergency deceleration rate
(depending on pass. load)
Minimum curve radius

Articulation

1.435m
30.080 m
2.650 m
1.100 m
3.424m
0.690 m
12 double
sliding-plug
1.300m
46.31
64
169
233

70 km/h
1.3 m/sec?
1.5 m/sec?

3to 4 m/sec?

40m

One BN patented wide passage articulation, full
passenger protection and anti-vandalism design.

Bogies

Three BN bi-motor bogies providing 100 % adhesion.
Resilient wheels.

Propulsion system and electrical auxiliaries

(designed and realized by Holec, Netherlands)

Power supply : 600 V d.c. overhead / 750 V d.c. 3-rail.
Motor power : 6 x 77 kW (cont. rating).

DC / AC invertor control with electrodynamic and
regenerative brake system. Two separate traction
groups.

Auxiliaries 24 and 110V d.c. & 220/ 380V a.c.

Brake equipment

Service brake : electrodynamic and regenerative.
Substitution and stopping brake : friction brake system
with discs : hydraulically operated.

Emergency : supplemented with 6 electro-magnetic
track brakes.

I Thirteen vehicles have been delivered to the GVBA (Urban transportation
company of Amsterdam) in 1990 for the rapid rail link Amsterdam-Amstelveen. An additional order
for twelve vehicles has been obtained in 1992.

——t

BN division of
Bombardier Eurorail

15040

Avenue Louise 65 / B-1050 Brussels Belgium / Tel. 32-2-535 55 11 / Fax 32-2-539 10 17 / Telex 61.736 brunag b




“Stadstram” Light Rail Vehicle
Amsterdam (The Netherlands)
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General characteristics

Track gauge

Body length

Body width

Floor height
normal
midsection

Height, rail to roof

Wheel diameter new

Doors:

number type 11 G

number type 12 G

type

free opening

Weight empty

Number of seats
Standing passengers (4 pass/m’)
Total passengers

Performances

Max. service speed
Acceleration rate

Average service deceleration
Emergency deceleration rate
(depending on pass. load)
Minimum track radius

1.435m
25630 m
2.350m

0.867 m
0.277 m
3.191m
0.662 m

6 double + 2 single
3 double + 1 single
sliding-plug
1.200m

37t

111G 12G

52 64

93 89

145 163

70 km/h
1.25 m/g?
1.50 m/s*
3to 4 m/s?

16.5m

Articulation

Two BN patented wide passage articulations, full
passenger protection and anti-vandalism design.

Bogies

Four BN bi-motor bogies B3 type providing 100 %
adhesion.

Resilient wheels.

Propulsion system and electrical auxiliaries

(designed and realized by Holec, The Netherlands)
Power supply : 600 V d.c. overhead wire.

Motor power : 8 x 38.5 KW (cont. rating).

d.c./a.c. invertor control with electrodynamic and
regenerative brake system. Two separate traction
groups.

Auxiliaries 24 V d.c. & 220/380 V a.c.

Brake equipment

Service brake : electrodynamic and regenerative.
Substitution and stopping brake : friction brake
system with 8 drums: hydraulically operated.
Emergency : supplemented with 8 electro-magnetic
track brakes.

I Twenty of type 11 G and 25 of type 12 G have been delivered in 1989-90 to GVBA
(Urban transportation company of Amsterdam) and are operated in extensive service.
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8-axle articulated light rail vehicles for the city of Amsterdam, The Netherlands.
Type 11 G: two-direction version. Type 12 G: one-direction version.

BN division of
Bombardier Eurorail

Avenue Louise 65 / B-1050 Brussels Belgium / Tel. 32-2-535 565 11 / Fax 32-2-539 10 17 / Telex 61.736 brunag b




Light Rail Vehicle
The Hague (The Netherlands)

m"'“"‘m " BN division of
i*‘ ) Bombardier Eurorail




General characteristics Bogies
Track gauge 1.435m Four B3 bi-motor bogies providing 100 % adhesion.
Body length 28.900 m Elastomeric secondary suspension.
Body width 2.350 m Resilient wheels.
Floor height 0.860 m
Height, rail to roof 3.185m Propulsion system and electrical auxiliaries
Whesl dismtex, riow 0665 11 (designed and realized by HOLEC,
Doors : number 5 double The Netherlands)
type swing-plug Power supply: 600 V d.c. overhead wire.
__ free opening 1.300m Motor power : 8 x 37 kW (cont. rating).
Weight, empty 38t d.c. chopper control with electrodynamic and
Number of seats . regenerative braking. Two separate traction units.
Standing passengers (4.5 pass/m®) 109 Auxiliaries 24 V d.c.
Total passengers 186
Brake equipment
Performances ; o p © ; ;

) ; - h Service braking : electrodynamic and regenerative.
Maximum service speed 0 km/h Parking brake : friction brake system with 8 drums;
Acceleration rate 1.2 m/s* hydraulically operated.

Average service deceleration 1.3m/s” Emergency : supplemented with 8 electro-magnetic
Emergency deceleration rate 3to4 m/s track brakes.

(depending on pass. load)

Minimum track radius 16m

Articulation

Two BN patented wide passage articulations, full passenger
protection and anti-vandalism design.

I 100 Light Rail Vehicles have been operated by HTM (Urban Transportation
Company of The Hague) since 1981. 47 additional vehicles are being delivered.
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8-axle double articulated light rail vehicle for the city of The Hague, The Netherlands.

BN division of
Bombardier Eurorail

Avenue Louise 65 / B-1050 Brussels Belgium / Tel. 32-2-535 55 11 / Fax 32-2-539 10 17 / Telex 61.736 brunag b
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Light Rail Vehicle
Docklands Light Railway Ltd
London




Main features

Track gauge
Length
Length over coupler
Width over doors
Floor height
Overall height
Wheel diameter, new/waom
Doors : number per side
type
free opening
Weight empty
Number of seats
(not including 4 tip-up seats)
Standees (6 p/m?)
Total capacity

Performance

Maximum service speed
Acceleration rate
Service deceleration rate
Minimum curve radius

Carbody

1435m
28.000 m
28.800 m
2650m
1.025m
3.468m
740/660 mm
4 double
outside sliding
1.500 m
36t
66

218
284

80 km/h (50 mph)
11 m/sec?® average
1.3 m/sect

38m

The body is steel-welded. The steel has anti-corrosion
properties. A door is provided at the front and end.
The two cars are connected by a BN patented wide
passage articulation with full passenger protection and
anti-vandalism design. The vehicle design complies with
the fire protection regulations applying for tunnel

operations.

Bogies

2 BN monomotor bogies.

1 BN trailer bogie under articulation.

Rubber primary and air spring secondary suspension.
Disc brake.

Axle bearing inside wheels.

Traction

Supplied by BEM (Brush Electrical Machines Ltd)
Power supply : 750 V d.c. third ralil.

Motor power (continous rating) : 2 x 140 kKW.

2 DC chopper control units.

Electrodynamic brakes with resistor or regenerative.

Mechanical brakes

Disc brakes; air applied for service brake, spring applied
air released for parking brake.

ATO/ATP

ATO supplied by WBS (Westinghouse Brake and Signal
Ltd) and ATP supplied by GEC for the 23 first vehicles,
ATO/ ATP equipment supplied by Alcatel (Canada) for
the remaining 47.

The ATO equipment operates the vehicle automatically
by means of an on-board computer without any human
intervention.

The ATP equipment and the signalling system ensure the
safety operations.

Auxiliary equipment

750V d.c. /28 V d.c static convertor.
Heating system : supplied by WBS
Doors and door mechanisms: supplied by WBS

The 70 Light Rail Vehicles ordered by DLR are manufactured by BN Belgium in collaboration with HSRP (UK).
The cars are operated and monitored fully automatically without driver by an on-board computer and a
sophisticated track signalling system.
These cars will cover the growing demand in the field of transport in the Docklands due to the development
of the Dockland area and to the opening of the Bank and the Beckton extension.

BN division of

Bombardier Eurorail
Avenue Louise 65 — B-1050 BRUSSELS-BELGIUM — Tel. 32-2-535 55 11 — Fax: 32-2-539 10 17 — Telex 61.736 brunag b
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Light Rail Vehicle

Charleroi and the Belgian Coast




Charleroi type

Coast type

105 6-axle light rail vehicles have been delivered to the SNCV (Société Nationale des Chemins de Fer Vicinaux).

General characteristics

Track gauge : 1.000m

Qverall length : 22.880m

Body length :21.780m

Total width : 2.500m

Floor height ¢ 0.860m

Height, rail to roof : 3.260m

Wheel diameter, new : 0.660m

Doors - number : *4double/8 double
- type : folding
- width, open : 1.200m

Weight, empty : *34.2507/35.000T

Number of seats 1 *59/44

Standing passengers

(6 pass/m?) 1 *132/148

Total passengers 1 *191/192

Performance characteristics

: *75/65 k.p.h.

: 0.98to 1.35 m/s®
according to loading
conditions

Average decelaration : 1.35m/s?

Emergency deceleration :2.8m/s?

Max. service speed
Acceleration

Articulation
1 BN articulation with access passage of 1.66 m

Bogies
2 BN single-motor bogies at car ends
1 BN trailer bogie under the articulation

Electrical system

Nominal line voltage : 600 ¥ DC

Motor power : 2% 228 kW

Traction equipment with thyristor chopper control
(ACEC Belgium)

Brake equipment

3 types of brakes :

- electrodynamic on the motor bogies
- electropneumatic on the 3 bogies

- track brakes on the 3 bogies.

50 BN light rail vehicles, with one driving cab and doors on one side only, are presently operating on a
60 km coastal route linking the different cities on the coast.

55 double-ended vehicles are being provided for the Charleroi urban transport network. They are to travel
in mixed traffic, on segregated ways, on viaducts or underground, according to local requirements.

BN NV./SA. Avenue Louise 65 — B-1050 BRUSSELS-BELGIUM — Tel. 32-2-535 55 11 — Fax: 32-9-539 10 17 — Telex 61.736 brunag b




Light Rail Vehicle
Manila
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General characteristics

Articulation

Track gauge 1.435m 2 BN patented articulations with access

Body length 29.280m passage of 1.66 m, full passenger protection,

Total width 2.500 m and anti-vandalism design.

Floor height 0.900 m

Height, rail to roof 3.272m Bogies

Wheel diameter,new  0.660 m _ 2 BN monomotor bogies at car ends

Doors : number 5 double (on both sides) 2 BN trailer bogies under the articulations
type "BN" swing plug

- C’geﬂ't”g _{111 3?0 m Electrical system

Nun‘?fge‘:’ofgseats 81 Nominal line voltage : 750 V

Standing passengers 293 (7 pass/m?) Motor power: 2 x 217.7 kW

Total passengers 374 Traction equipment with chopper control for

Performances

regeneration of energy (ACEC Belgium)

Brake equipment
Electro-dynamic (rheostatic) brakes acting as

Max. service speed 60 km/h service brake.

Acceleration (7 pass/m?) 1 m/s? 2 disc brakes per motor bogies acting as

Average service deceleration (7 pass/m?) 1.3 m/s’ emergency and substitution brake

Average emergency deceleration 2.08 m/s 2 disc brakes per trailer bogie acting as service
(7 pass/m?) brake

Minimum horizontal radius 25m 2 electromagnetic track brakes per bogie for use

in case of emergency.

I BN Light Rail vehicles help the Manila Authorities to solve their city congestion
problems. The vehicles operate in trains of 2 units (748 passengers) providing the line with a transport
capacity of 20,000 passengers per hour in each direction. Later, by introducing trains of 3 vehicles
(1,122 passengers) the capacity could be increased to 30,000 passengers per hour in each direction.
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8-axle articulated light rail vehicles operated in Manila in trains of 2 units

BN division of
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Light Rail Vehicle

Rio de Janeiro



























































































