The Urban Transport Solution for the 21st Century




Environmental-conscious
Urban Transportation System
in Step with Times




Contemporary urban transport network consists
intricately a diverse means of transportation
modes. In fast developing cities, the rapid growth
in the number of road vehicles has created severe
traffic and environmental issues. The call for the
development of high speed and punctual guided
transport system is getting louder by the days. In
these circumstances, the use of guided transport
is not simply for providing a solution to traffic
congestion and accidents, but its effect to
environmental issues like noise and engine
exhaust, and the pressing problem of the ageing of
society, would also need to be considered.

The normal conducting magnetically-levitated
linear motor car, HSST, is an advanced urban
transportation system featuring many merits such
as high safety, speed, comfort and environmental
friendliness. The HSST was first introduced for
the Tobu Kyuryo Line in Aichi Prefecture of Japan
as a fully developed commercial line. Since the
start of commercial operation in March 2005, the
HSST has proven to be a highly reliable and
environmental friendly transportation technology.
The HSST is the solution for realizing a
truly human- and environmentally-friendly
transportation system In an urban environment.
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Satisfies Diverse Needs in Transportation Networks

The HSST drives not by the rotation of wheels; instead, it is levitated by electromagnets and propelled
l by linear motors. The HSST vehicles have no contact with the rail. Therefore, its noise and vibration
laevels are dramatically lower than those of conventional guided transportation systems, making |t
perfect for urban transportation. It is particularly ideal for: running through inner-city streets and
buildings substituting noisy and polluting buses and expensive subways; as a feeder line to the trunk
rail line; and as an airport access line connecting the airport right into the center of the city.
Having excellent gradability and curving ability that enables comfortable running on steep slopes and
tight curves, the HSST provides a high degree of flexibility in alignment design in congested urban
areas where the presence of buildings and road viaducts posed severe constraints, as well as in rural
areas having complicated topography. It is operable in all weather conditions and is not affected by
rain, snow, sand or dust, realizing a transportation network that satisfies diverse needs.
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Principles of Magnetic Levitation and Propulsion

Normal Conducting Magnetic Levitation

An inverted U-shaped rall is mounted on the guideway and a
matching U-shaped electromagnet is mounted undermeath the rail
bul on the vehicle side. Whan current flows in Lhe electromagnet,
the wehicle is attracted towards tha rall by magnelic force,
lnvitating the car body. The gap betwean the car body and
the rail is kapt constant by controlling the currant Hlowing
threugh the electromagnet.
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Linear Motor Propulsion

The lingar motar is an ordinary electric metor that has baan
split open and spraad out flat. The cn-board primary-side
coil and the secondary-side reaction plate mounted an the
guidaway form a linear induction mofor (LIM] that generates
a propulsion force for the vehicle,
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Low Vibration; Low Noise; Environment-friendly
Outstanding Running Performance and Economical Efficiency

[Hunning Perfﬂrmancejl

The linear motor drive systam
offers high acceleration rate
and braking performance,
and a maximum spaed of 120
kméh. The high gradakility
enables comfartable running
avan on conlinuous TOM
slopas. Togethar wilh its
ability In going through tight
curves, it allows mazimum
{lexibility in alignment design
avan in complicated terrains,

[ Safety _J

Since the module mounted
on the car body wraps
around the guideway, there is
no poessibiity of derailment
and overturn. Even it power
failure coours during runrning,
the tramn  remaings  safe
hecause of the power back-
up lhat maintaing the frain
levitated until it stops In a
aate manner. Extremely low
alectromagnatic wawve has no
effect on the human body
both inside and outzide of the
train.

Comfort and Envir-
onment-friendliness

Sinca the HSST involves no
contact betwean the car body
and the track, noise and
wibration lavels are dramafically
low enabling smooth unning. |1
provides excellent  riding
comfarl and infermal guietness,
espacially in unnel operaticns,
Since it emils little noise and
vibration-induced  load 1o
waysides, bridge piers and
girders can be made slim,
minirmizing aesthetic impacts 1o
[he landscapes.

[Ecunnmical Eﬁiciency}

Since the H35T has no
contact with guideway, there
is wary lille wear and tear, and
the maintenance cosis for
vehicles and lracks can be
reduced substantially. The
lightweight vehicle and the
unifarmly distrivuted load to
the track allow bridga. plers
and girders and  other
struciures to ba made siim,
reducing construction costs.



HEST-100L

Specifications
Paimum gradisnt

Minimum turming radius

Maximum spaed

Vehtel dimansions
@Laongth
(leading carimermediala car)
@ Wiclth
- @Height

Wehicle welght [ampoty)

Wehicle waight [full load)

Hiding capacity

I;i( Al dcars seatzawihout seatsAotal)
I

_ fears (seatsfithout seataiotal)
Mimirmrm curee radids: S0 Minirrum ourve rar 5 fcars (seatsAithout seatsAotal
HSST-100L) {HSST-1008) : '
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Introducing Japan's Most Advanced Transportation System
Tobu Kyuryo Line

This Tobu-kyuryo area located to the east of Nagoya City is referred to as "Aichi Scientific Research
and Development Zone" in which residential, cultural, and recreation facilities are expanding fast as
part of the total regional development. The “Tobu Kyuryo Line", a medium capacity guided
transportation system, was constructed to reduce road traffic congestion, and to meet the expanded
public transportation need of the area. The HSST technology was employed because it was
recognized as the most environmentally friendly yet most cost effective solution.

The 8.9-km Tobu Kyuryo Line operates by the Aichi Rapid Transit Co., Ltd. is the world's first fully-
developed commercial line employing the HSST system. Apart from being a reliable and efficient
public transport system serving the residents and workers in the region, the line played an important
role in transporting passengers to the site of "EXPO 2005 AICHI JAPAN" in 2005. It carried over 20
million passengers during the 7 menths Expo period.
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A Separ Woinsel based an HEST-1000, with @ tolal length of about 43 m. The leviation magret, lingar maler, el aro modularized, Fach car
has 10 modules (5 on each sida).
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Specifications

Trainset

d-zar trainget with a tolal lengih of 433 m

V¥ehicle dimensions

A Do Pangly (12,5 lor intermectata car) o 2:49m (widthy « 345 {haight
Riding capacit

2dditralnsal (aeating capacitg: 104)

Vehicle structure

aluminum sfloy, 2 passenger doors on each side

Levitation system

Lisstaed norenal conducting eloclomagunel dovitation beighl: Snm)
Propulsion system

Linesr industion motar, WWVE indarter contral

Driving 7
Automalic driver ess oparation; maximum spasd 100kmh




Vision for HSST

The HSST magnetically-levitated transportation system offers many advantages over conventional guided
transport system, making it ideal for urban application. Long time ago we recognized the potential of HSST and
engaged in the development of this technology. Over the years, we performed numerous development and
verification tests, finally leading to its successful commercialization. We will continue to enhance the HSST
to make it becomes the standard of urban transportation systems for the 21st century.

4 kS

ot > — 1 J b
1975 HSST-01 1978 HS5T-02 1985 HSST-03 1988 HSST-04
(two-saater) (B saats) (50 seAls) (Y0 zeats)

Succeeded in levitation

kest,

Tesl run al Higasi-owgijima

purmll 1984

1986

1987

Exhibrition rur al Tsukulba
Science Cxpo

Exhibitian rin a
Vanoouver Transpor Edpo
Exhibition run al Aai Expo

Exhibition run al Sailama
Ezxpo in Kuimagaya

Flrst emplayed on-board
Inwertess (an-baard oonirol
sysiem;

in Okazaki

:

T T T T T T YT r—

Y

T T T TN VR T T T T —

R
T T T T TR

Tt o fy

]Ill Ty 'I'l'\-r'-'v'r1'r'\-'—.]
-' FETE T T T T T T Tl

LA E RS s

L g R o —
g

P

T

i
11
T




1989

HEST-05

(2-cartrainset/ 150 saats)
Commercial aperation &
Yokohama Expa

@ Develepmaont shifted frem
high-speed intercily (o
urbran-transparation
arlented systems '

1993

1294

HSST-1005
(E-t;ar trainset )
134 paseengers

Conslrucled the Or igst
line and startod st run
@tast focused in zately
gvalualion; develaped 3
syslom dedicaled for
lormg-term dala acgulsitiorn.
@ aver 60,000 km of tesl
running, scquired encugh
data lor the evaluation for
“revonue application!
Binistry of Tranzpod (curranly
mlinistry of Land Infrasiructire
and Transport) announced
"Ma lechnical problems dor
revenus application”
Started long-term test run
using Automalic oparalicn,

1995 HSST-100L

2-udr trainset
220 passergens

Complated "Linima™ profo-

type and siarted 1221 run
1995 Startad long-term test run,

i —— |
2005 Opened "Linima" Tobu

Kyuryo Line.
Urivariess ATO  control;
magimum speed 100 kmeh




HSST Systems International Inc.

2-5-1 Kita-aayama, Minalo-ku, Tokyo 107-8077
TEL.03-3497-3718 FAX.03-3497-3804
E-mall ; tokx|-hsst@itochu.co.jp




