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summary

Preliminary plan for core technologies and prototype model development of

high-speed tube train system

This report describes the preliminary plan for developing the core
technologies and the model prior to starting the development of high-speed
tube train system which is designed as eco-friendly long-distance passenger

train in the coming days.

High-speed tube train system has yet be commercialized both in domestic
and abroad and thus, the success of the technology development will be
accompanied by high risk, requiring the development plan by stage to make
it commercialized. It's estimated to take 13 years of development period and
w960 billion of R&D cost until the technologies are available for practical
use. This preliminary plan is just for stage I (about 5 years and W11.5
billion)

This development project corresponds to the national R&D strategy which
includes "National plan for transportation technologies development, 577

Initiative" and "National vision for the Green growth".

Among the core technologies to be developed are system engineering,
vehicles, fundamental technologies and tube infrastructure, which are further

categorized into 16 sub-technologies.

We can hardly foresee the success of the project at this time without
experience in putting the technologies to practical use. But given the experts

and experience accumulated through the development of Korean high-speed

_iX_



railway, ripple effect to other industries and market potential, the project

would possibly accomplish the project goal.

High-speed tube train is expected to make committment to converting the
medium & long-distance air transport which depend on crude oil into
eco-friendly high-speed land transportation, and as next-generation new
growth engine which will promote the FTA among the nations as well as
help forming the integrated economic circle in Northeast Asia, nationwide

strategic development research will surely be necessary.
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50 [ Past Discovery
[ Future Discovery
KT -=— Production
§ L | Past discovery based
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1930 1950 1970 1990 2010 2030 2050
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Rembrandt Koppelaar 2013, Jean Laherrere 20154
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[ uE & dyA 89 A&F S7F

O &, 947 59 uF Fov FF 2093 2u) o] FIF A4EH, A
o AfF AN E T FAE E o uFREY dUA Fae AHY BT
st AAe wEAAZ FAEHHE FF 10~200d o titE wE i
o] o4

20 Actual Projected

14 Domaestic
/ Production
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Millions of Barrels per Day
N

Light Trucks

I
'
i Cars
1

8
6
4 -
2
0 ' ' , T ' ' '
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
Year

[Z9 3-1-5] Pl= % FE dUA L8 FA

<IE 3-1-4> ®I7t7F &30l olx= Ge(ol=AH)

sob | @Rl | gee | Tl | #S9¢ o ] 38
ez | ($Ee) (44 2ES) (81k) $) (%) == %)
100 3.1 51,375 17,481 24 13 44,300 11
110 3.3 55,327 21,433 29 16 54,315 13
120 36 59,279 25,385 34 18 64,329 15
130 38 63,231 29,337 40 21 74,344 18
140 40 67,183 33,289 45 24 84,359 20
150 43 71,135 37,241 50 27 94,374 23
170 48 79,039 45,145 61 33 114,403 28
200 55 90,894 57,000 77 41 144,448 35

AtZ: QOil Prices and the Looming U.S. Aviation Industry Catastrophe (F& 7141} chte= o|= &
& el xY) : A Hole in The Transport Grid(2008), Business Travel Coalition and
AirlineForecasts, LLC, 5%
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n 0.001 + { L2
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Yong, J., What Price Speed - Revisited, Ingenia Issue 22, pages 46
- 51, 2005, Specific Tractive Force: €=P/NVW, P(Power),
V(Velocity), W(Weight), Lower value means more efficient.
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<I 3-1-5> T7| YLk2 2[eh ol X At v|W@

20054 2030 L
7| 217t =Xt | stAHTIA 5L dots
I HE 7= . . e - 712t

ol x| X b & (%) vear)
IEA X}=ol| ZH y
OCGT 45-70 55-85 440 40
Moi7A 64
CCGT 35-45 40-55 400 50
M7 C| =™l &l 70-80 80-95 550 30 42
PF 30-40 45-60 800 40-45
ME} CFBC 35-45 50-65 800 40-45 155
IGCC 40-50 55-70 750 48
e AdF=2 40-45 40-45 15 33 85
Biomass AEf BFM A 25-85 25-75 30 30-60
35-175 28-170
On shore 30 95-98
35-110 28-80
HiZHZ=)
50-170 50-150
Off shore 10 95-98 WL
60-150 40-120
o & 25-95 25-90 20 95-98
=)
28 (<10MW) 45-90 40-80 5 95-98
Elf 2KSolar) Photovoltaic 140-430 55-260 100

At=: European Strategic Energy Technology Plan, Annex1

ZF: 2005 I7HFEZ/MWh), 2030 FEATNTZ/MWh with 20-30F24CO,), EHd7tAbZ(kg CO,
eg/MWh), MAI7+S7(ZHproven reserves/annual production), OCGT(open cycle gas turbine),
CCGT(combined cycle gas turbine), PF(pulverised Fuel with flue gas desulphurisation),
CFBC(Circulating fluidized bed combustion), IGCC(Integrated gasification combined cycle), AHEH=2HH
Z~(biomass generation plant)



3. TS0l A2 uT® Tt
[ =8 5o =71 &&+2 4%
O 2008 AA €&, = T F&EO e AFATATIS T F 670
o] FFol Jom REe FFE AXIA AX I JFH U
O FAAS &7 2FIF, 94 H 3= FEdHe v 25
<E 3-1-6> AMIH S el SHot=It eI3FTSAN
712k () 012} ==(g) gd5et=(E) HARSE
TE el &= d= = EE = el El
2001 23789 | 20251 |4671,781|3,156619| 221,823 | 180,602 | 74.10% | 69.30%
2002 30,588 | 30924 |6,389,810(4,734,307 | 293,122 | 280,827 | 73.10% | 68.60%
20034 20,394 | 20986 |5668,330 (4,187,938 | 297,65 | 339,517 | 68.90% | 61.60%
20044 20,806 | 38303 |6,279,232|5,712,056| 317,177 | 410856 | 76.10% | 66.10%
2005 32352 | 45125 |6,297,752|6,862,354 | 327470 | 464,823 | 7390% | 69.20%
2006 33927 | 57,036 |6,266,190|7,618,030 | 327,007 | 524,112 | 71.20% | 64.30%
20074 34,161 | 75993 |6482433|9372,252| 319,634 | 624,008 | 7390% | 63.90%
AEFEZINE | 62% | 247% | 56% | 199% | 63% | 280% | -0.05% | -130%
<E 3-1-7> SHot=I} TSN
712t ZEH(CH) 012 () ga5st=(E)
T 2= = 2= £ 2= £
2001 36,317 26961 | 723380 | 4609192 | 346392 | 238352
2002 38,446 37,304 | 7716930 | 5366835 | 33742 | 292253
2003 37,162 35603 | 6905092 | 4731820 | 341315 | 347578
2004 40,135 46970 | 8243300 | 6504236 | 367,064 | 418917
2005 44,638 55916 | 9,189,106 | 8114198 | 373775 | 482310
20061 48452 69998 | 9174579 | 8970614 | 382,120 | 544,524
2007 49,158 93409 | 9621440 | 11074847 | 376436 | 648532
AETEIE 52% 23.0% 4.9% 15.7% 1.4% 18.2%
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SR B ECT

O A HAZE ARG EE 558 55 (1932»3, DRP 643316)»3}951 ,

d dd7de AT g AAE A 5 ad dNEs A, o

B Z3&E AFAA(TVE)S 1A (1987%3)3}04 AL AFS AY F
3]

- AlFA AR 315km, AR F FH IAFZE FHog AZA3 FHE

- Munich Z2ZAHEZSZ JL3tHAH Transrapid 09 Eak AlF
(2008.08)
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Metro Routes
Line1

Line2

Line3 (Pearl Line)

Dashed Lines are under

construction
Train Route

10 Nanjing

LuJiaZi
0
Zhong Shan Park

ASSSH

Pudong Intemational
Airport

| Train Route
1o Hangzhou /7
A

[18 3-2-1] FYo] TFo & A7 %4 E 2} (Transrapid)

3

3-2-1> S A7| L ALH

Zl=7HE AL

Hn

o

T e F UL

1922 Hermann KemperZt A | Mo 2 Falsts GAte| 7wy

(971 Ottobrunnoll %A= MBB(MesserschmittBolkow-Blohm) =| AFol| A
elz|Mol golg X2k MA|. EMS FAtnp ohff AJAHE AL

1972 Transrapid 03. ZM T E 0|&%t EDS &l ALE

1977 EMS Al el EDS oA ZE

1979 Hamburg MH w& Er2ts|oflA MA z[Zo| SHESE
A7 | EAARE MAl (Transrapid 05)

1083 Transrapid 06 Zt&. SZ 0| 54m, 102t, 192ZtA EMS LSM 2al
AHE & 2lHo UNMT|ALS

1988 MAMT|E 412.6km/h =AM

1992 Berlin-Hamburg?Zt X7 | FAAARS Zolete ddtuE=s 28
=21} o|= 2t Transrapid A7 |24 7|8 g2 &

2000 (& . F 42t Aol 7= R, SSAIAE ME ofd stdAel

7|=0tA &)

2001 MAzZS MHE APT|EMER = AstolAet £F538 S
HAAS= Transrapid A2k =&

2003 = ASlo[AI2L FE5EES HAASH= Transrapid 1S

2005 28 = 250ntyel SWHFE & A2 12827 km
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O Y& Tokaido Shinkansen =% (Tokyo~Osaka)®] E3}Z thAld=Ze] JQ
‘do] 5718k A Chuo Sinkansen Al8S < H(Shinkansen HX=7gH|™ A4
Z)3tal, 1970 =5 500km/h ©]/e] & A7|FAEA T g A7)

= [e]
e ek =

- RTR(ZE F=ZFFAT4L) FEZ JR-Tokaido(B =293 AHe &5 71+

- Alg A AF 18.4km, Chuo Shinkansen =419] dHE-E AlgAHor F=

- THIARA AA HEE 715 (581km/h, 2003d), FAH HE A

Lake Orwa




<E 322> d& AU|RAEE Jl=I0E AAL
T &2 FUE
1962 MEMST| 2 & H|ZdE T A7 &
1970 EUTHE ALS ASRMAIAH AT SAE 2
1972 ZHEA RP7|RAL A LSM200MLI00 Fat5a M3
1977 Miyazaki A7 |FAEE A" 4M
1979 ML-500R 517km/h =M
1087 405.3km/h(F212%F), 400.8km/h(F¢2l 22H M3,
RTRI A&t Heoleoz xHH 2 UNR R&D & F ol
1989 37|t MSAIA” A" 3%4kmh A (MLU002)
1990 Mets 27|7|(Traverser) Alg =
1991 ZH EMAARES 0|88 FHAIY =, MLUOD2 St 2 M
1994 MLUOO2N 431km/h 24
1996 Yamanashi Al &M 7HS(M&T2F 18.4km), MLXO1 Z421AIH
1997 MLX01 531 km/h (F21), MLX 01 550 km/h (2l) 7|15
1999 270 ERF wal FHAIE AA (&HEE 1,003 km/h)
2000 %'_% WEXHE “ZNE X7 R HHTSAIAY MeiM SE"HE,
Alg2d =272l 100,000km 24
2002 Al 28 +87H2| 200,000km, A&l 30,000 A
2003 F&7{2| 300,000 km, 3% MLX01 581 km/h (7¢l) MAZLZ7|=
VR I AMHEST 1026 kmh2 LA, SX7{2] 400,000km,
2 5 252 0000y LA
2006 D2EME ot B FEAYE &3
AEM AR 428km HAAE UE (MM FH|CH20142tR)
2007 SL-2AF12F AMAE wE (2025 1CHAH(SZ Lol ets)
. v 2
O 1960 ¥ MIT, Westing House 5l €3t Electropult A12~%l, Garret A}
9] LIMRV, Grumman A9 TLRV & B2 A7 e, 1978 79
Ahdzado=z A7t FTEHAS
O 1984373 7B Ford A&zl Boeing &34t SollA ©hA] AF7F 18 & o) gk
o, %Zﬂ 191 WA e 1992 7B LA FAAY wofgh 2 do]
b e
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Speed(mph)
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Speed(mph)
Ar Gap N/A 04 20 30 16 59
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[2¥ 3-2-6] Tubeflight A H %

STATION A WALXE A TURE STATION B

1. T«E VEWMICLE [S I0 STATION A, WHICH IS AT ATMOSPHERIC FRESSURE.
TUEE IS EVACKATED TO APPROXIMATELY 1/40 ATMOSPHERE.

2. VALVE A IS OPENED BY COMPUTER CONTROL; THE FRESSURE DIVFERESTIAL
CREATED ACROSS THE VEHLCLE ACCELERATES THE VEHICLE INTO THE TUBE.

3. VALVE A IS CLOGED BY COMPUTER CONTROL AFTER A SPECIFIC INCREMERT
OF TIME; AIR BEHIND VENICLE IS EXPAMDED AND ATR AKEAD OF VENICLE
IS COMPRESSED BY THE VEHICLE'S FORNARD HOTIOMN.

4. WALVE B OPENED WHES PRESSURE SEMSING DEVICE DETERNINED THAT THE
ALR IW TUSE REACHED ATHOSPHERIC PRESSURE; VEWICLE CONTINUES OH
TO STATION B CONMPLETIRG THE CONVERSION OF THE VEHICLE'S KMINETIC
ERERSY TO POTERTIAL ENERGY.

5. VEMICLE STOPS IN STATLON B AFTEN PASSING THRODGH YALVE 1.
ATHOSFHERTC CONDITIONS AGAIN SUBRDUND TRAIN, AMKD TUBE MURT BE
RESTORED TO IMITIAL OFERATING COKDITICS.
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2 Highest test run speed)
l l Decompressing system l l
RO.12 Inside D 6.5m R0.30 First step Inside D 8.4m R0.25 R0.12
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l Solution of subjects l l
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1 US6418857B1 (o) Superconductive magnetic levitation transportation system
PARK SQUARE
2 US6044770A | TECHNOLOGY Integrated high speed MAGLEV system
(0]=)
Electromagnetically propelled high-speed high—capacity
MARK A. STULL
3 US5473233A e transportation system for short-distance travel in urban
and suburban areas
FISKE ORLO
4 | US6374746B1 JAMES Magnetic levitation transportation system and method
(o]=)
SUMITOM
5 USA906509A EULE CSRIé) Fabrication of superoonducting oxide wires by
(=) powder-in—tube method
US ARMY Double row loop—coil configuration for high—-speed
6 US5517924A (o] 2) electrodynamic maglev suspension, guidance, propulsion
and guideway directional
SEIKO SEIKI . . . .
7 US5288199A (=) Transporting device of magnetically floating type
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HITACHI Superconducting magnetic levitated train, train system
8 US5094173A (=) method of controlling the same, and superconducting coil
=T for magnetic levitated train
TOKYO
SHIBAURA Carrying apparatus having carrier levitated by magnetic
251741A
2 US525 ELECTRIC force
(L&)
US20060152309
10 Al UNKNOWN Magnetic levitation of intraluminal microelectronic capsule
THYSSENKRUPP
200802
11 Wo 0(/)0\810 8450 TRANSRAPID MAGLEV VEHICLE HAVING GUIDANCE MAGNETS
(=2)
MITSUBISHI
12 |JP2008005652A ELECTRIC MAGNETIC LEVITATION VEHICLE
(=)
KYUSHU INST.
OF Non—contact conveying device using superconducting
13 | US7472786B2
TECHNOLOGY magnetic levitation
(=)
" WQ02008110478| SIEMENS AG SYSTEM FOR A VEHICLE, COMPRISING A LINEAR
A2 (=¢) MOTOR WITH A LONG STATOR ALONG THE TRACK
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MAGNETICALLY LEVITATED TYPE XY PLANAR

1 |JP003052164A) - UNIV NIHON LINEAR SYNCHRONOUS MOTOR
MAGLEV . . . .
2 US5208496A TECHNOLOGY Linear synchronous motor having variable pole pitches
SHOWA
3 |JP2003116262A ELECTRIC LINEAR SYNCHRONOUS MOTOR
4 |JP2007089260A HITACHI LINEAR SYNCHRONOUS MOTOR
TOKAI RYOKAKU| FEEDER CONTROL SYSTEM AND METHOD FOR
5 |JP2005224074A TETSUDO LINEAR SYNCHRONOUS MOTOR VEHICLE
UNITED STATES
OF AMERICA Magnetic levitation configuration incorporating levitation,
6 US5253592A DEPARTMENT guidance and linear synchronous motor
OF ENERGY
WAVRE; .
7 US5910691A NICOLAS Permanent-magnet linear synchronous motor
8 | US6917136B2 | MAGNEMOTION Synchronous machine design and manufacturing
WOP007108586 KOREA SYSTEM OF RAILWAY VEHICLE USING LINEAR
9 Al RAILROAD RES MOTOR AND NON-CONTACT ELECTRIC POWER
INST SUPPLY SYSTEM
W02008005428 LINEAR SYNCHRONOUS MOTOR POWER CONTROL
10 A2 MAGNEMOTION SYSTEM AND METHODS
TOSHIBA
11 | JP2005237079 MACHINE LINEAR SYNCHRONOUS MOTOR
» KR20000072874 st ol UzA MY S| ZE{LINEAR SYNCHRONIZING
A Zsta sty MOTOR}
3 KR20030066321| 7+HFA|Z| 710 A YA S7| 2|4 0o ZE{Permanent magnet
A OFAFI2tHEI 7| synchronous linear motor}
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Revenue (in Billions)

2000 2001 2002 2003 il

2005
h M Ground Bgutprnent L Launch Industry B Satsiiie Manufacturing i Satelite Services |

HE 2000 | 2001 | 2002 | 2003 | 2004 | 2005

j&ed | 4.2 | 64.4| 71.83 | 74.3| 82.7| 88.8

AtZ : Futron Corp.. 2006
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Cargo only, non reusable vehicle ]
High acceleration (30 G)

Short acceleration tunnel .
(~100 km @ 8 km/sec) ¥
Launch from surface into

atmosphere @ high elevation =
(= 4000 meters)

Coast upwards thru atmosphere to s
orbit

Substantial aerodynamic
deceleration (~10 G) and heating
rates (~25 KW/cm?2 at Stagnation
Point)

Near term (next 10 to 20 years)

]

]

Passenger & cargo reusable
spacecraft

Low acceleration (~2 to 3 g)
Long acceleration tunnel
(~1000 km @ 8 km/sec)
Launch into atmosphere @
= 20 km altitude

Coast upwards thru magnetically
levitated, evacuated launch tube to
=20 Atm before entering
atmosphere

Modest aerodynamic deceleration
g~1G and heating rates )
~3 KWicm2 at Stagnation Point)

Longer term (20 to 30 years)

[Z¥8 7-2-11] ®|= NASA9| StarTram PJT
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[] International Maglev Conference #d X5

No Conference W E~PN ESIS|
B The International Conferehce on Maglev and Linear London 1084
Drives
B0 The International Confereﬁce on Maglev and Linear Tokyo 1985
Drives
ional f Magl Li
53 The International Con erehce on Maglev and Linear Vancouver 1986
Drives
' f Magl Li
B4 The International Con erehce on Maglev and Linear Las Vegas 1987
Drives
85 The International Conferehce on Maglev and Linear Hamberg 1988
Drives
85 The 10th Internatlorjal Com‘grence on Maglev Berlin 1988
and Linear Drives
57 The 11th Internatlor]al Confgrence on Maglev Vokohama 1989
and Linear Drives
i Magl
B8 The 13th Intematlorjal Confgrence on Maglev Argonne 1993
and Linear Drives
Proceedings of the International Conference on Speedup
B9 . ) Yokohama 1993
Technology for Railway and Maglev Vehicles Vol. |, Vol. I
B10 Electric Transportation Systems Compatibility California 1995
B11 The 14th Internatlohal Corn‘grence on Maglev Bremen 1995
and Linear Drives
51 The 15th Internatlorjal Confgrence on Maglev Vamanashi 1998
and Linear Drives
B13 Linear Drives for Industry Applications Tokyo 1998
B14 The 16th Internatlor]al Corn‘grence on Maglev RlOQe 2000
and Linear Drives Janeiro
ional I Magl
515 The 17th Internatlorja Con grence on Maglev Lausanne 2002
and Linear Drives
ional I Magl .
516 The 18th Internatlor]a Con grence on Maglev Shanghel 004
and Linear Drives
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Ci Electromagnetic Suspension Dynamics PK. Sinha ~ 1087
& Control
o Feasibility of Feight Plpellngs to Relieve Zane A Goff Texas Trahsponatlon 1988
Highway Congestion Institute
3 FeaS|b||.|ty of Tube Transportghon to Zane A Goff Texas Trahsponatlon 1988
Relieve Highway Congestion Institute
_ Dr. Ing. Klaus
T Magl - 1
C4 ransrapid Maglev System Heinrich @] 939
Final Report on the National Maglev US DOT(Department
C5 L - . 1993
Initiative of Transportation)
C6 Florida Revives Plans For HS Line - ABB 1993
k F.
C7 Linear Induction Drives Jage - 1994
Gieras
Contactless Transportation Vehicle with 4
C8 Hybrid-Excited Magnets and an Henneberger LDIA'95 1995
Energysaving Levitation Control
Analysis of the Reduction of Detent
C9 | Force in a Permanent Magnet Linear | T. Yoshimura | IEEE Trans. on Mag. 1995
Synchronous Motor
The Ti id Propulsi -
c10 e Transrapid Propulsion System U. Henning MAGLEV 1995
Development and Test Results
Fail-Safe Computer-Aided Operations
C11 Control systems for the Transrapid S. Burkert MAGLEV 1995
Maglev High-speed Railway
Levitation and Propulsion Motion Control .
12 K, Yosh ICEM' 1
C of Controlled-PM LSM Maglev Carrie , Yoshida CEM96 9%
ci3 Long Stator P.ropulspn System of the U. Henning MAGLEV 1998
Transrapid Berlin-Hamburg
cia Operations Con}rol System Transrapid S Burkert MAGLEV 1098
Berlin-Hamburg
C15 Final report on the Main Study - Swissmetro 1999
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Design and Evaluation of a High )
Witwatersrand
C16| Temperature Superconducting Maglev | R.J. Cruise K. . 2000
University
System
Preliminary Study of Superconducting Bulk Hiroyuki Railway Technical
C17 ) . 2000
Magnets for maglev Fujimoto Research Institute
cis Superoondyctingl bglk magnets for H. Fuiimoto Railway Techhical 2000
magnetic levitation systems Research Institute
C19 Nachfrageabschatuzung Swissmetro Georg Aba National Reseatch 2000
g 9 g y Programm NPR 41
Jacek F.
o0 Linegr Synchronous Motors ('Bie'ras ~ 2000
(Transportation and Automation Systems)| Zbigniew J.
Piech
The T id Propulsion System -
Coy| 'he Transrapid Propulsion Sy U. Henning MAGLEV 2000
Results of Operation
Energy-and Environmental Assessment of Swiss Transport
lter E 2001
c22 EUROMETRO Walter Emst Research Conference 00
Dynamic of Passive Guidance Forces of Ecole Polytechnique
C23| Polarized Linear Motors Application to | Alain CASSAT Foderale de Laus(;nne 2001
Swissmetro MAGLEV
cou Swissetro: a revolution in the high-speed Michele Mossi Swiss Transport 2001
passenger transport system Research Conference
005 The acceptance of moldal innovation: The M Bierlaire Swiss Transport 2001
case of Swissmetro Research Conference
National Transportation
C26| Maglev Deployment Program Volume | John A P 2001
System Center
National Transportation
C27| Maglev Deployment Program Volumell John A 2001
System Center
lon Bol
C28| Linear Motion Electromagnetic Devices on Boldea - 2001
S. A. Nasar
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The first man-loading high temperature Southwest Jiaoton
C29| superconducting Maglev test vehicle in Jiasu Wang o g 2002
University
the world
Electromagnetic field Characteristics of the
3 - S DOT 2002
30 Transrapid TR08 Maglev system Us DO o0
cay | Fropuision System and Power Supply for | o e MAGLEV 2002
Transrapid Commercial Lines
o3 Maglev on the Development Track for ~ Lawrence Livermore 003
Urban Transportation National Laboratory
The Incremental Maglev and Railroad Rail Industry
C33 |Maglevication as on Option for Ultra High| Lexcie Lu Technology Scanning 2003
Speed Ralil Group
o The Status of the running tests of S. Miyamoto R Central 003
JR-Maglev
o35 The Novel Powgr Supply System in the £ Jun R Central 2003
Yamanashi Maglev Test Line
Th lysis of th
c% e measurement and' analysis of the Y Mine JR central 2003
New-Type guideway
C37 W25 E Maglev Train Xiang Ming Wu SMTC 2003
038 A superconducting levitation vehicle R, Stephan ~ 004
prototype
cgg|  MAGLEV HIGH SPEED RAL IN i SO:LZ?;;;'}'@;B -
SOUTHERN CALIFORNIA
Governments
The Research on Power Test of Shanhai
C40 , . S. Limi MAGLEV 2004
High-Speed Maglev Transportation ming
A The Maglev Radio Systgm. - Features _ MAGLEV 2004
for Future Applications
. . . . Shandong University
C42 High Preo|3|or.1 Allgnmen.t Design for Fengxiang JIN of Science and 2004
Swissmetro Rig
Technology
C43 Special Issue Transrapid - ZEV Rall 2004
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A Study of the Effect of Using _ Wisconsin—-Madison
C44 , . . J. Bird o 2005
Electrodynamic Wheels in Series " University
hanghai’ I ' - levitati i
a5 Shanghai’'s maglev propot gvitating Kevin C NGINEERING WORLD! 2005
beyond transportation theory Coates
Assessment activities of joint task group
C46| TUV Transrapid during commissioning of - TOV 2005
the Shanghai Maglev line
Levitation—guidance stabilization of ,
Ti Kyushu | f
C47| superconducting maglev through LSM stsuzo yushu Institue o 2006
Sakamoto Technology
currents
Transporting Freight Containers by . o
Freight Pipel
C48| Pneumatic Capsule Pipeline(PCP): Port Henry Lie relgnt Fipeine 2006
. Company
Security and Other Issues
C49 FEREERAZNBRRE RE” K. Takahashi RTRI 2006
50 A novel propulsi(?n method for high—TC Guangtong Ma Southwgst Jiaotong 2007
superconducting maglev vehicle University
A two—pole Halbach permanent magnet .
h
C51 guideway for high temperature H. Jing Sout W?St J!aotong 2007
. . University
superconduction Maglev vehicle
High-speed maglev noise impacts on . - .
2 2
Ch residents: A case siudy in Shanghai Xiaohong Chen| Ministry of Education 007
Studies on the levitation height decay of Southwest Jiaoton
Ch3| the high temperature superconducting Z.G. Deng o 9 2007
. University
Maglev vehicle
Cx| ZFERXBEORMAZORAL BL K. Takahashi RTRI 2007
BEEMRAEIREENE L UEITRE ,
Co5| ERFHER *iii; AR |\ Katsutosh JREA 2007
The Running Tests of the .
|[EEE Tran. Appl
C56| Superconducting Maglev Using the HTS K. Kuwano ran. on Applied 2007
Supercon.
Magnet
C57 The Project overview Of. the HTS Magnet S Kusada IEEE Tran. on Applied 007
for Superconducting Maglev Supercon.
58 Durability Evaluation Tests of Mold Resin H Suzuki TR 2008

for Ground Coil
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D1 Tube Vehicle Sygtem Technology ~ FRA 1970
Review

William ,

D2 U.S. Patent No. 4,458,602 U.S. Patent Office 1980
Vandersteel

US Dept of
D3 Tube Transportation Vance ep _O 1994

Transportation
D4 The Great Freight Stream Vandersteel Natural Science 1995
D5 Dynamlos. ahd Stability of Qapsules in Zhao Umyersﬂy of 1996

Pipeline Transportation Minnesota
Feasibility of Tube Transportation to Texas Transportation
D6 _ _ . - _ 1998
Relieve Highway Congestion Institute

D7 Tube Freight Transportation Ingersoll University of Texas 1998

Gifford-Hill Ameri
D8 Tube Transportation for Freight - Hor Ilnc merican 1998
D9 Truck Size and Weight Study - DOT 2000
D10 Fea3|b||.|ty of Tube Transportghon to ~ FHWA 2001

Relieve Highway Congestion
Feasibility of Underground Pneumatic Frank
NYSERDA 2
bt Freight Transport in New York City Ralbovsky 004
D12 SUPERMETRO—Super—H|gh—Speed—Tra|n V. Sato WCRR2006 2006
in Low Pressure Tunnel
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Airport (landside) to Airport (commuter) 1.5 min.
Airport (commuter) to Downtown 8 min.
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