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A trapped field of 17.6 T in melt-processed,
bulk Gd-Ba-Cu-O reinforced with shrink-fit
steel

J H Durrell', A R Dennis', J Jaroszynski’, M D Ainslie’, K G B Palmer’,
Y-H Shi', A M Campbell', J Hull®, M Strasik’, E E Hellstrom” and
D A Cardwell’

! Department of Engineering, University of Cambridge, Trumpington Street, Cambridge CB2 1PZ, UK
* Applied Superconductivity Center, National High Magnetic Field Laboratory, Florida State University.
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“SupraTrans |

n

Vehicle: Design

The vehicle consists of a self-carmrying frame construction. Significant components are the carry and
guiding system with four Cryostates, the vehicle part of the drive (travellen), the board energy supply
system and the vehicle control.

from above from below
1. Boost/ Buck converter 6. Cryostates with High Temperature
2. Inverter with brake circuit Superconductors
3. Energy store 7. Traveller segment of the linear drive
4. Handle with control console 8. Emergency sliding face
5. On-board computer 9. Adapter for centring pin of the lifting and
6. Cryostates with High Temperature fixing mechanism
Superconductors 10. Locating device

11. Insulation guard

12. vehicle-sided contacts for extemal energy
supply

13. Transport caster
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“SupraTrans II”

Specifications of the Test Drive Facility

Drive way
Track Gauge 1,000 mm
Track length 80.m
Middle curve radius 6.5 m
Distance superconductor track 13 mm

mechanical air gap below cryostat 10 mm

Vehicle
Length 2,500 mm
Width 1,200 mm
Total mass (incl. 2 persons) 600 kg
Superconductor material YBCO
Max. power of the drive 3.4 kKW
Max. thrust force 600 N
Max. acceleration 1m/s?
Max. velocity 20 km/h
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Drive B8N

Actuation of the vehicle is implemented by means of a Ihree-phase cument-asvnchronous linear motor

in short stator arrangement whose primary part is fastened at the bottom of the vehicle. The
I
accompanying secondary part is arranged as a reaction rail along the driveway.

The drive control occurs from the vehicle. The drive concept allows simultaneous and independent
operation of multiple vehicles on the driveway.

Energy supply FIERREBERE

The energy supply of the vehicle is realised by an inductive transference system which is integrated in
the driveway and transfers the energy required for operation continuously towards the vehicle. For this
purpose easy mountable line conductors are fixed to the driveway, feeding the energy via the air gap
10 a collector located in the vehicle.

Control system

The supervision and if necessary influencing of driving data relevant for security belongs to the duties

of the control sytem, e.g.

e

\ % E =]
. Detection of position and_direction of travel (see Sketch) {'L h rJ
. Observance of allowed wof the vehicle or the track segment
e  Reaction to the driving behaviour of other vehicles = . [Py

=
mARE., BIT1TH

For the vehicle control of SupraTrans Il between two operation modes can be chosen:

. Automatic operation: In this mode enables an operating of the vehicle without driver.
N
. Manual driving mode: Control of the vehicle by a vehicle driver within the scope of the track
parameters and track segments released by the control system
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E Brazil “Maglev-Cobra”

A Full Scale Superconducting Magnetic Levitation
(MaglLev) Vehicle Operational Line

G.G. Sotelo, R.A_H. de Oliveira, F.S. Costa, D.H.N. Dias, R. de Andrade, Jr., R M. Stephan

The daily operation of this system in a 200 m test line will start in
September 2014, by the time of the 22nd International Conference | ¢
on Magnetically Levitated Systems and Linear Drives (Maglev'2014). | =
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Cement slab

Cryostat

Magnetic guideway Linear'motor Security bearing

The prototype, comprising four 1.5 m long wagons, will travel a short
test line of 200 meters, connecting two buildings inside the campus of
the Federal University of Rio de Janeiro. Designed to transport up to
24 passengers.
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Linear induction motor

Parameters Amplitude Unit
Longitudinal Foree Fx 900 N
Frequency 25 Hz
Voltage 420 V-Y connection
Current 53 A
Number of poles 6 Poles
Material Copper
Polar Pitch, 7 1560 mm
Air gap 10 mm
Speed 7.8 m's
Magnetic Flux Longitudinal
Primary 1270 mm
Secondary 1510 (Each section) mm
'Protection Level 1P 00
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<+—Vehicle

<+— Magnetic Rail

2005, the goods transportation system in National I nstitute of
Advanced Industrial Science and Technology (AIST) of Japan
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“Super-Maglev”
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High-Temperature Superconducting Maglev Monitoring System

Tube Air Pressure 1

S[E1(Pressl)
9557 kPa
BEEE BFEE )
Levitation Height 1 7-99 MM | elitation Load 264.5%g Tut;_f: ég(l;:t;s::zr;: 2
e BEOD 9543 kPa
Lateral Displacement Sl Centrifual Force -0.01 N
e DIETIEE ey
iZfT START / STOP
BLEE R SN Total Running Distunoeai e -

: ¢ EmZEAS- R HERE
i Uil % (3 Applied Superconductivity Labora
- g Traction Power, Southwes!
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10 ~ 20 mm
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25 km/h (E1A); 50 km/h (%K)
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