
1

Transrapid Maglev TechnologyTransrapid Maglev Technology
Presentation to the

ATLANTA-CHATTANOOGA 
HSGT/MAGLEV STEERING COMMITTEE

June 16, 2010

se
nK

ru
pp

Walter E. Buss
Transrapid International - USA, Inc.

Th
ys

s

ThyssenKrupp Transrapid
The copyright of this document and its enclosures shall remain our property. It shall neither be distributed nor given to third parties nor 
presented for viewing without our written permission. All information contained in this document or in relation to this document is confidential 
and may only be used for the purpose, for which it was disclosed by us.



2

Atlanta – Chattanooga – Nashville 
Hi h S d C idHigh Speed Corridor 

150 miles

120 miles
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2. Testing of new Maglev Vehicle TR09 

1. Transrapid System Characteristics

3. Production of Maglev Vehicle
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Transrapid Maglev

• A truly transformational technology in high speed passenger transport.
• A proven technology in commercial application in Shanghai.
• A unique opportunity to create a new local industry and highly qualified 

jobs.

Long stator linear motor in the track
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Levitation and guidance system 
in the vehicle
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Transrapid Maglev  
P j t P f Hi h S d R ilProject Performance versus High Speed Rail

• Shorter travelling time, or more intermediate stops

• Smaller size of vehicle fleet and 
smaller space demand for stations and yards

• Lower energy demand and lower noise emission

• Flexible Alignment due to smaller curve radii and
economic option for an elevated guidewayeconomic option for an elevated guideway

• Integration of solar panels to the guideway feasible

• Lower operation and maintenance expense
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• Lower operation and maintenance expense

• Potential for significant reduction of investment cost
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Transrapid Maglev
S t D l t b Th K

• The Transrapid Technology has been developed under the 
l d hi f Th K i 1978

System Development by ThyssenKrupp

leadership of ThyssenKrupp since 1978.

• ThyssenKrupp owns all relevant Patents and Specifications.

Ninth vehicle generation now in operation• Ninth vehicle generation now in operation.

• Experience from 30 years of testing and 
5 years of commercial / revenue operation in Shanghai. y p g
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Transrapid Maglev                     
Sh h i P j t

Project Data
Route 19 miles (30 km)

Shanghai Project

Route 19 miles (30 km)
2 Stations 

Vehicles 3 vehicles, 
5 sections each5 sections each 

Top speed 268 mph (430 
km/h)

Trip time 8 minutesp
Headway 10 minutes 

Operations Data through May 2010
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(7.5 million km)
Passengers carried 25 million
P t lit 99 9 %
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Transrapid Maglev                     
Sh h i P j tShanghai Project
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Transrapid Maglev                     
Sh h i P j tShanghai Project
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Railway Development and Limitations

Technical 
limits

of Railroad:

Steam locomotive 
ICE

• Wear and 
tear

• Noise
EnergyDiesel locomotive • Energy 
consumption

• Risk of 
derailment
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Maglev Application in Asia 

Korea
• Super-Speed Tube Train DevelopmentSuper Speed Tube Train Development 
v_max 435 mph at reduced air pressure of 0.1 atm.

• Vision: Cross Country and Tunnel to Japan/China

JJapan
• Maglev Test Track 11.5 miles, v_max 340 mph
• Project Plan: Tokyo – Osaka, Length 310 miles until 
2025

China 
• Extension to Hang Zhou under planning

Outlook: Network in Jangtse Delta Metropolis
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• Outlook: Network in Jangtse Delta Metropolis
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Transrapid Characteristics
A l i f N i E i iAnalysis of Noise Emission

125 mph

185 mph

250 mph250 mph

se
nK

ru
pp16 feet distance from

train surface

Th
ys

s

ThyssenKrupp Transrapid
The copyright of this document and its enclosures shall remain our property. It shall neither be distributed nor given to third parties nor 
presented for viewing without our written permission. All information contained in this document or in relation to this document is confidential 
and may only be used for the purpose, for which it was disclosed by us.



13

Munich October Festival: > 92 dB(A)
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Transrapid Characteristics
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Transrapid Characteristics
Specific Energy Demand 
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Transrapid Characteristics
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1. Transrapid System Characteristics
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1. Transrapid System Characteristics 

3. Production of Maglev Vehicle
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Transrapid 09 Latest Vehicle Generation
The most advanced maglev vehicle in the world

• Speed Airport Connector 125 - 250 mph
Long Distance      250 - 310 mph

• Acceleration from 0 to 185 mph within 120 sec and 3 miles
• Capacity 449 Passengers in a 3 section vehicle (76 m)

• Environment Superior characteristics with regard to

800 Passengers in a 8 section vehicle (200 
m)

all relevant criteria (e.g. noise, vibration, EMF, 
energy consumption)

• Spacious Interior Cabin width 11 feet entrance area 65 sqft
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• Spacious Interior Cabin width 11 feet, entrance area 65 sqft 

• Safety Latest standards, active fire protecting system
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Transrapid 09 Latest Vehicle Generation
Pl f C

Regional Application or Airport Connector

Platform Concept

Long DistanceLong Distance
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Transrapid 09 Latest Vehicle Generation
V hi l B d C ll SVehicle Body Cell Structure

se
nK

ru
pp

Th
ys

s

ThyssenKrupp Transrapid
The copyright of this document and its enclosures shall remain our property. It shall neither be distributed nor given to third parties nor 
presented for viewing without our written permission. All information contained in this document or in relation to this document is confidential 
and may only be used for the purpose, for which it was disclosed by us.



21

Transrapid 09 Latest Vehicle Generation
A i Fi P iActive Fire Protection

Water spray Sensors for 
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p y
outlet for fire 
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smoke detection
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Transrapid 09 Latest Vehicle Generation

Width of Cabin: 
11 feet
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Width of Aisle: 
3 feet
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Transrapid 09 Latest Vehicle Generation
I i S Ai CInterior Space Airport Connector
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TR09 provides space for trolleys in the cabin
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Transrapid 09 Latest Vehicle Generation
O i i d F E d

Design Aspects:
N i i i

Optimized Front End

• Noise emission
• Protection against collision
• Operation at wintry 

diticonditions
Crashbox
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Transrapid 09 Latest Vehicle Generation
F E dFront End

Front without 
window

Camera for front 
sight monitor

Front Signal / Rear 
Signal made of  
Li ht E itti
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Transrapid 09 Latest Vehicle Generation
T O i h E l d T F ili (TVE)

Objectives:

Test Operation at the Emsland Test Facility (TVE)

• Verification of new systems and components
• Validation of vehicle functions
• Safety Assessment (Eisenbahn Bundesamt)• Safety Assessment (Eisenbahn-Bundesamt)

Data of Test Operation:
• Testing schedule starting July 2008 until May 2009
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• Safety certification completed in Summer 2009
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Transrapid Vehicle Components 

Front Desk / Vehicle Control
Diagnosis Computer Power Networks, g p

buffered
by Batteries,  Safe-

Life

Electronic Units
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Magnet Poles and Sensors, Epoxy Casted in 
Vacuum
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Transrapid Assembly Sub-floor Structure
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Transrapid Preassembly Traverse-Module
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Transrapid Vehicle Assembly 

se
nK

ru
pp

Th
ys

s

ThyssenKrupp Transrapid
The copyright of this document and its enclosures shall remain our property. It shall neither be distributed nor given to third parties nor 
presented for viewing without our written permission. All information contained in this document or in relation to this document is confidential 
and may only be used for the purpose, for which it was disclosed by us.



32

Transrapid Assembly Carriage Body
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Transrapid Assembly Magnet Modules
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Transrapid Assembly Vehicle
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Transrapid Assembly Carriage Body
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Transrapid Vehicle Assembly 
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Transrapid Guideway
Gi d T h lGirder Technology

At-grade type – 30 ft long
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Source: MAX BÖGL 
Bauunternehmung
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Transrapid Guideway
Gi d T h lGirder Technology

Elevated type – 80 ft longElevated type 80 ft long
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Source: MAX BÖGL 
Bauunternehmung
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Guideway Girder MAX BOEGL
I i f P S l C bl i h Gi dIntegration of Power Supply Cables in the Girder
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Guideway Girder Technology of MAX BOEGL
F P d i f Gi dFactory Production of Girders 
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Guideway Technology
P i f h L S Wi diPreparation of the Long Stator Winding
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Transrapid Guideway
E i ll F i dl d C Effi iEnvironmentally Friendly and Cost Efficient
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Transrapid Guideway
C i f Q titi

0 5 10 15 20 25 30 35 40
Tons per Meter Double Track

Comparison of Quantities

17,0 toSlab Track at grade
1)

2)

10,3 to

33,6 toSlab Track elevated 

Transrapid elevated 
25 m span

)

2)

8,5 toTransrapid at-grade
12 m span

3)

4)
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pp6,6 toTransrapid tunnel

9 m span

1) without cut and fill   2) without foundations and pillars   3) without foundations   4) without tunnel
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Guideway Girder BOEGL 
O ti ith S l P lOption with Solar Panels
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Transrapid Guideway 
with integrated Solar Power Supplywith integrated Solar Power Supply

Solar Panels mounted on 
t f th id btop of the guideway beams
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Transrapid Technology
P t ti l f F t I t
Electronics, increased density of elements and functions:
• Reduced production cost of units

Potential for Future Improvements

  Reduced production cost of units
•  Reduced volume and weight of units
Further potential of cost reduction results from 
use of automotive components: cars with hybrid or fully electric drive atuse of automotive components: cars with hybrid or fully electric drive at 
similar onboard network voltage.
New materials and techniques of low-weight design

Red ced eight•  Reduced weight
•  Reduced cost of production
•  Improved behavior with regard to noise and vibration
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Transrapid Technology
L li ti / A i i ti

A Transrapid Maglev Project in the US will provide great job 
i i f l li d f i i

Localization / Americanization 

opportunities for localized manufacturing, creating a new 
industry: 

– close cooperation with FRA with regards to Rule Making p g g
Process and Safety Assessment, expanding on already 
completed EIS work for other US Maglev projects,

– cooperation with local partner companies during planningcooperation with local partner companies during planning 
and construction, as well as later operation and 
maintenance,

t f f k h t US f t

se
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pp

– transfer of know-how to US-manufacturers,

– support in further development.
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Transrapid System Structure

Transrapid
Overall System

Maglev 
Vehicles

Propulsion / 
Energy 

Maglev
Guideway

Other 
Buildings and st

em

Control 
Systemgy

Supply
y g

Facilities

S
ub

sy
s

s Vehicle Body

y
Operations

Communicatio
nSubstations Operation 

Control 
System

StattionsGuideway 
Girders

Levitation and 
Guidance 
System 

Inverters / 
Control

Syste
Infrastructure 
Control and 

Communicatio
nSwitch 

Stations

Maintenance 
Facilities

Operation 
Control Centre

Foundations / 
Pillars

Equipment

se
nK

ru
pp

Bridges /
TunnelsLicense Delivery Construction Works
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Thank you 
for your kind attentionfor your kind attention
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