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Study on Overall Design of the World’s First Permanent Maglev Rail

Transit Test Line
GENG Xiaoting LI Xiaofei
( China Railway Liuyuan Group Co. , Ltd., Tianjin 300308, China )

Abstract: Permanent maglev rail transit system is a new type of rail transit with medium-low speed and medium-low traffic
volume, and China has completely independent intellectual property rights. The system operates through non-contact
suspension, has a small turning radius and strong climbing ability, is energy-saving and environmentally friendly, and
produces low noise. It is suitable for regular environments such as cities and scenic areas, as well as challenging terrains
like high-cold, riverside, and desert regions. Moreover, it can mutually complement subways and light rail transit systems.
This paper reviewed the overall design of Xingguo Project Test Line, the world’s first permanent maglev rail transit test
line, from multiple perspectives such as the route, vehicle and clearance, turnout, bridge, static commissioning
workshop, process design and traction power supply. The findings can provide reference for modern intelligent
transportation systems.

Key words: permanent maglev; new rail transit; test line; overall design

Sa T TR S IR I 2 —— 24 TR I R A VLT 45
1 %—jﬁ*ﬂ%/ﬂ, L\l N —"fﬁ e I N o = Y=Y

T4 EER T, 128 B E 2 R G — Fh e

TR RERE PR IEAS I R GE LU PR3 TR Sl AR Y A e oK (V8 o= T D | AR N 4 Y AR e - N

T 2014 AEE YA, 2022 4 8 A E AOKRERE smasiiy =, & T /NS B AR I, v 1R N HiAk

Yos B #8:2023-11-30

PEE RN IKIGEL (1990~ ), %, TR,

EETE PRSI AN IEBO B AT FRA AR A IR (K'Y 202209 )

SI 3z kIR AR T L SR SOK R PRI SO R AR RIS [ ). kR 202415 (1) :63-67.
GENG Xiaoting, LI Xiaofei. Study on Overall Design of the World” s First Permanent Maglev Rail Transit Test Line [ J | . High Speed Railway
Technology, 2024, 15(1) :63-67.



51 TR IEhes , 45 o {H S 2K B R IF U S8 I 2 B A BT 202442 1
B A Ria il T AR AR SR A AT D 3k X (3) B REEFL G L A BL R IEA

SIS R . IZ ARG KRG |
HAR LT RSB B R £ i 5 R SRR
AT G 2 A PR R R B SR S AR S| fiEH &R
Ge GRS R 6 KA

KRR 2SSl R SR T B AR S
FRM ARG, 2 — B PPl RS, 4
AFETHAERE B J5 4750, A RERARHF PR R
R AR R R RA D

GBS R HA LS e KA AT IR
f[%njj[s]
1.1 &EF

RAETRRMMRATCTG Y. RS0 bbb D PriE, %t
Hi TS 2 /)N 8 A K GRS S B R TR B
%, W1 RGR I H LIRS, TCE S HE, ARG
TRIEAT, He RS/ NE S e, R — A e R IR ALY
I R 5
1.2 =g

R is TR et AT BRI AN WA,
M s T4 o T R RE AL iz A L SR L 5 #5Fiz
7B 2 TG 2k PR 2 AT ST, i v g i BT
HEATEAR AL R 5 A AT, I A AH G A TR A T AH
AE ST N B B SR e iz 212
1.3 &#&

RGBT H VA, RGN E A PSR A
BB S T RGN & 81T 5 AR RERG 17 PGE AC
i R G0 R H W ARG AR B ARG, TORETS Y 5 KRG
T ILTE 22 T8 A B 5 67 FDIRZS W X 2R G 17 4 4
AT S e i S R 2 R kA
IS S o
1.4 2%

ARGV VRS o B RS S R R
HR B LI AE L B A BRI R A Facia b,
XTIA ) ACH R G T4/, il T A, e 4k R 5 >R
FHAR RGBT BRI T BH TN, BEAERA ; RG]
AIEE  RIRREAR T 328  dedm 2 A2 A R R AS

2 EERITRMNEARE

2.1 EERITEREM

(1) A TR IR LR, 2k i A e i )i
TR SN , i 1 B om B 2

(2) AT RER IR BT, TR R S, i 2k
AR, R PERER | T 2 i SO A iR 2
VER IS A4 IR P L i) — B o

FRAESEAT BT 5 AR A0 T BB 20K, 4 R4 1Y
et Gl XS E A HEK S B s T BRI R 4
HARRGHATI .

(4) WA R FF L2 2P 5E TR G 3 20 FH ) 2
AT

(5) Z G0 A& e U7 7 e [ 7= Ak, TR B3I
A ESR ATl St )7 A G FE SR
2.2 EFEiGitHiRE

HRAER IS KN, 2565 L B A5 F S AT s B, A
B2k R Ge i Aok R HE AR R BERETE ) X, 22
HoARFRfE T

(1) IFZEMH « Hk, TR AR Ao

(2) Zism = ia A T3 : 70 km/h,

I HIHEKE 21 m,

(4) ZeBE-F- i /N P42 50 me

(5) B2 e/ VAR A 1500 mo

(6) ZEAfigm A IE X - 56 /42 B I a1k 2 fi g2
R GRRERETE ) 4250 .

(7) e 7= D750V $Efb .
3 ITRBEEET
3.1 £kBE

AT AR T N i 24 B30 26 5 Y b
POV 2%, it A ), B A S P W BUR G R
KIAARMIGETT, 768 G PEMHE e AR . B
0.8 km, ¥ 284, L 24 E VGG 1 HE, i - —
M= 5 4k

DLIE VYl TR B S AL, R R K Y
80 m, 2R i/ INHTZR 242 50 m' 7, I TE 7 3T 4 LAAG:
Y1l 78 Ko/ Ze AR iy P RE

ARGV T 1 A, 0 F 8 A PRI, P 2R I
MHEEA
3.2 FHERRA

AL AR AR & 8, BRI 151 4
K 2 igmdl. ARUGRE LI e T X a) AL gt
SRR T | Al A PR A | A 2 i SRR SRR 2 b B
RGN FEAE o AR 7 R 7 ek 4 QL L A 3 4 o, 3l
B 12T B T AR A BRI

o DX B AR HLBO K 7 AR A 1800 mm.,
TG A SRR AR B AR TR BRI T 3 950 mm, 42
il B ML B 5 A FRYE Y, 3 5 3 2R R B PO B
PR 1186 mm, A 72 55 IS 10 I 225 3t 5 TE 1 5 25 Ky
3270 mm, ZEEK PO R IEE U A T TR AN 1280 mm,



13

kI, 25 < 5 B SRk RERE T S I A B AR BT IS

20244F 2 H

it £ B st HURR F 0 7 B 2 Bl SRR AR b 1 55 47
Vo 2 AR SR SN AT T IR A TR U R
PR F A i 7 BR Jt =2 18] 9 22 2= (8] B A /N T 200 mm.
A B AL BB A2 5 B A BRI
FEA/NT 50 mm (22 4 a] B, X [A] L2k BOWEL A
AR AL, sl 1 R

\
\
\
|
\
I
—
\
\

Bl XEE&MERETRERRAE

3.3 EE

BRI GRRERET? ) 1B 75 AN A S 4=, 00 ]
PR R R E S SR, B E A B,
VA, T Hu WA S Ak, ARG E 7 H 8
3o 3 B 70 km/h, M 5] 20 km/ho M3 3 26 A B &
45 /NI YA PR A3 e ) R i A T
LR, 18 70 0 JBCR FH B B h e e L, 4 5 3E 7 L
LRI, ik 2 iR .

000 0S¥

14°2' 10"
| 17 000 |

E2 Ee/L%lrEE(mm)

T 25 T TR AL AR L R 4 A B i
S N ERS AT B, BN IR R T 25 50 B
SRR Bl 5 i R T GE 7, OE B U i
AP TR R, S5 A SRR I T IR IR, e
LGy

I A BT 32 R AU T A 2 R
LG, FEPAUBCES 73 J2 2l 1B 2 0 T IR A
SEATHLM BRE 5 B A0 2 5 42 1 0 2 e 4 A L A
UL SRS AL RO IF AR 4l 2 B
il B P P s P 07 3 O B RGN |

WA IR DR . T8 7 4 R A
N T T gl oo il R OR A .
3.4 R

AT H AT 2% [ P 3l ey K BRI, AT N2 A
X 2, 25 FE ST o0l AR A T 20K, a4 R
HIE AR 28 M R S BR M EAY) & 0 T 450
TR RIE R T 7, AR TREIE R R 5B 1
P AIAR S5 A o BIUTE TR (A T ] B g 6 A2 37 4 i A
B DEATEOR S 55 MM A R G T
WA ER

SR TR R R S R R R AR
25 m, [l £ Bt G ERAR 95 i 28 2 42, B 42 R FH 25 m,
20 m F1 16 m, 752588 57 47 52 F1 i 11 b R R 1
(19 30 m fii 32 G% ., MRIECR IR A X 25 A r il
LA + TREE LIRS AP, LA E T B WL Bk
Y TEBL, B2k BER TR LI BL, B 9 10 568 25 2 W
MR AT LB Y BN ZE A anIE] 3 R .

//:w R T

B3 REEREE

PRfEBEfR] SR IR ZE R 1. 8 m BRAEFI 4 4R
0.8 m L, 7K & TR A /N T 0.2 m, HEEER H
JEESERE R A . BORE IR AR A Tl 2 , iR
Y955 FE A 22 ] R AT AR AR i 4
3.5 BAERIZELT

B R 2 O AR U B 2R B B it , T AR B s
RN AR s 1 W D 2 7 4 W i
MG E N 2 S b TR % R A A e 1
T A I B RS i S . AR I AR R AT 55
Fol LA A4 + U 2240 L 2R A AT 55 5 000 42 47
R SR ABATE 55 s s ) & b B P AEBEATE 55

AR T LT EEASE RS TR R RE  E
Rk Fas R AR . BT AR R R BB R L
SN2 BRI T K8 N X 24
BIERG  HERMLAE T RS AP s T 2hE
il 2 B (RRAS R AT ARG A, S e 45 RE 4, B A5 A 2
& NBA T A R IR T 22 4




551 4] BRI 182 | 25 tH SR 1 S K R PR 330 AR e 28 SR B TR 2024%4F 2 A
3.5.1 LA £k H DC750V B A e il fit el

(1) B G H05E — s (5 0 e v ) 3B 47 030 B2 1 7 ) AR b B E , M E TR A G S L TR 1
. DC750V | P52k 1) 42k e il ik e

2) B —T R (DB R TR ) MAE R
PR L AR

(3) NS 1 fEAT, 25— A%
JEEH

(4) FMT A 2P 2 20 th B B RS A&
s SRS AL, 22 P B A 3 A AR PR R [ Y

(5) 308 b AT 27 B P 2, o 2 288 I ) BT )
R R —E R, (A A e e TOE AT . MSE
RBEVOOLE, M4 T BEZRELT IS L iR i Jf
R A E R, R a] 1R R, B R G 2L
R

(6)F 55— A HE = PUE R I, SR )5 H7 R AR TR
PSR SE R R TR IR R G

3.5.2  FEHIH AR R
(1) B8 A

AR CEFRIZE ] AT B, 42 v Js DR e

Q4 5 4L 2T 1 B 2 4 A A 7 A R A ¢
/oy O S = B 77020 ] O L R T i o o O PO T VA
PLfE (AT IR SRR RR AL ), PrbRAN 2288 a4t

(2) 25 e A

s e A1 B 4 24 208 5 78 20 100 i o 1) 3 42
Pl

QJa s G L, B 4t 2 PR AN E 2 |
[Fi) Fisf T 3 1ot 2 8 4 2R G M b A= 5k 1 3, PRk 22
UREEAL BN 2L B TETR T L B b B R A

(3) ¥ 438 R i R

G 38 YR AR an &l 4 FToR

(SR P
Ak it o)

LIKEYNE

S B

4 FEERIELREE

3.6 HEBERZ%

AT AR R GE BT PR 46 - e 2% AR e
JT Rl OR S AN IR ), A TR AT I R il g6 28,
TR ARG LR, I LR B Bt v 22 40 AT e
RISIA T[] 10 kV fEHE YR, HRAS T R Gk
25| 5 1 IR A i 2%, R 10 kV e 2k,

5| i R G R E R MLl TR &
B LS IE A il | Rl 4 | R A )
W E A A, AR T AR L T I R LA, R

NBEA B Bl sk LR S S A L
B il B L S R O | AR R R SR AR A 1, AR IR
BT [ PG w22 5 | I 808 9] 4 P A 1 3l e I i
e

AR TREAR G| 22 THE R, SRR U T 26
G T TOIRTE R AL , 38 2R I AL 2= W
PRI SRR, R RE ) 4R (b2 el SR e

4 FEMHFS

(D) 7E8 H gt Bl R vh, SE8L 7 BUE 22 i B
B KRG ETE N TR AR R B A R IR
Rl o

(2) B A K ERETF BOR SRS AN S 5, &
R MUK BEBOR L BLBIF , R HE LA 5], REE
i L PR A FRE

(3) B WA Y UIE TR A 15 T 2K, AR &R
GeJa S0 H BT AR G A AR A 4

(4) T YA B AN o R FH B 5 s

5 ZERIE

SHRPOKBRT?) KRN R EE TR
[ BE Sl I 3, i R G BA T REFR L 5 =S ]
SR, Gt 1 T S P )R, A B R — FR I
A PR HE SRR R BRI Y 520 i i R AL, F
AR BN RT R . A2 B O T R A
IHAZ I R G B BB S RIS S

SR

(1] 855 E0F, G, 5 . FREE REH PRI d i ik
(], #frirbdssis, 2019, 32(1) : 38 - 42.
HU Bumao, PAN Yan, LU Zhao, et al. Construction Practice of the
First Suspension Monorail Test Line in China [ J ]. Urban Rapid Rail
Transit, 2019, 32(1) : 38 - 42.

(2] sk, g . S R g iR g e B AR B [T ). Pl
Frifiiit, 2019, 63(6): 93 - 97.
ZHANG Wenbin, WEN Gongqi. General Bridge Design of Medium
and Low Speed Magnetic Levitation Test Line [ J ]. Railway Standard
Design, 2019, 63(6) : 93 - 97.

[3] ZRmet, 2Bk . UK RER IR SRS R G0 AR R
Bt (1], kaEithgg, 2023, 49(5) : 114 - 118.
LI Xiaofei, LI Jisheng. Overall Design of Xingguo Test Line of

Suspended Permanent Maglev Monorail Transportation System [ J ].



13

L R Y R S B A AR R B

NN

A

I B S5

20244F 2 H

Railway Investigation and Surveying, 2023, 49(5): 114 -118.
. RBERETEUIE S R A TR R G ST D ).
M ITVGELT R, 2019,

GAO Tao. Research and Design of Suspension System for Permanent

(4]

Magnetic Maglev Rail Transit System [ D ]. Ganzhou: Jiangxi
University of Science and Technology, 2019.

[5] #Em . EWNMEHRRIIEMARSREL) ], EIMGES
,2017,54(3): 1 -4, 45.
LI Dingnan. Development and Prospects of the Suspended Monorail

Train in China and Abroad [ J |. Foreign Rolling Stock, 2017, 54(3):

(6]

1-4,45.

A, AR, M . R HER Sl A KT [ ] #R RS
i, 2018, 31(6) : 66 -71.

LI Tao, YU Haowei, JIANG Mei. Route Selection Design of
Suspended Monorail Transit [J]. Urban Rapid Rail Transit, 2018,
31(6): 66 -171.

FAA . AT E L I MIEC AR [ ] IR
HASEHFSE , 2018, 21(9) & 56 - 59.

WANG Jiancai. Selection of the Minimum Curve Radius for
Suspended Monorail Transit [ J ]. Urban Mass Transit,2018,21(9):

56 - 59.

(E#% 62 W)
2015, 43(11) : 54 - 57.
(1] 20 B2 55 . “NERBRY B BUT JR IR BREK ST m 18 1 ) 0T RIS
()] BRI 543, 2020, 15(5) : 58 - 61.
LI Longjiang, ZHANG Junyong. Analysis and Research on the
Increment of Railway Freight Transportation in China under
the Background of “Highway to Railway” Policy [ J ]. Railway
Purchasing and Logistics, 2020, 15(5) : 58 — 61.
[12] Tk 2, 50k, AT, 55 . 1981—2000 4 i [ il A B k31
MAGSELT ] P ERE(D 8. HERFRE), 2007, 37(6) : 804 -
812.
FANG Jingyun, GUO Zhaodi, PIAO Shilong, et al. Estimation of
Carbon Sinks of Terrestrial Vegetation in China from 1981 to 2000[ J 1.
Science in China ( Series D: Earth Sciences ), 2007, 37(6) : 804 -
812.
[ G Bk B 2 i R VRV R e T0UUR A2, iR, E BT . 2011 48
[ i R R B REVRIN AE L R & 5 D0 A [0 1. BB TR0
5%, 2012(5): 8- 13.

[13]

[15

[

[

Investigation Team of Energy Consumption at Large-scale National
Railway Passenger Stations, HAN Yan, WANG Kangping. Analysis
on 2011 Investigation of Energy Consumption at Large-scale National
Railway Passenger Stations [ J ].
2012(5): 8- 13.

FRHL B R S AR B R R R AL ).
TREAT - SR SRS, 2015, 25(4) ;21 - 27.

Railway Economics Research,

WANG Changkai, XIE Hongzuo. Analysis on Dynamic Characteristics
and Influencing Factors of Carbon Emissions from Electricity in China
[J]. China Population, Resources and Environment, 2015, 25(4) :
21 -27.

WDUE, SR, Bk BV R PR R RN B R AT AT Y
(], SRt 5442 A, 2011, 1(1): 19-22.

XIE Hansheng, HUANG Yin, MA Long. Study on the Effects of
Energy Conservation and Environmental Protection of High-speed
Railway [ J]. Railway Energy Saving & Environmental Protection &
Occupational Safety and Health, 2011, 1(1): 19 - 22.




