1l SN
i REAE - £32% B 18 201962 7 & REIBIE <

doi: 10.3969/j.issn.1672-6073.2019.01.006

ELENEZRARAETHIITEN
B R RO AT

FER, K 2% F R, £ %!
(L dbntid st kR ERR DA R AT, JE5T 100037;
2. dbnth i B A R A, b5t 100027)

15 E-E%%M“ﬁ%%&ﬁ%ﬂ%%aﬁﬁwggyLkﬁa&%mLﬁ%wmﬂMQQ\éa e,

Wded . HUEYEY . 75| BERE R TR G S DU AT IR 5 JE VR, R LIS B R G IR AR 3L )Y

muﬁaﬁ,km%W%ﬁE% A H PRGN . TEJR g H i i, (F¥MXIEE
Ky, RO HIREE P IER ST, HEELHIEERR S T REKEHE, WE LK. F—F

SULEE, BHERENEN. SFPEaE. MRk, RARKBEZ MLl HEBIER RGBT
&N o R4 ST B A IS I e BRI 5 G DRI OG5, JF I B4 BbLIZ B R S S %

Wil 5@t KA

FEER: PUEACH; HLHENIZEAS; N A NG EasHIsL

hESES: TM359.4 XERFRERD: A X EHRS: 1672-6073(2019)01-0030-08

Application Effect and Evaluation of a Linear Motor Carrier System
on the Capital Airport Line

GUO Zekuo', ZHANG Jin?, LI Meng', WANG Lu'
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2. Beijing Urban Rapid Transit Development Co., Ltd., Beijing 100027)

Abstract: A linear motor delivery system (LMDS) was successfully operated on the Capital Airport Line. This study
investigates and post-assesses the overall operation of the LMDS for fully automated driving, vehicle maintenance, track
maintenance, traction energy consumption, and vehicle localization. It was found that all the parameters of the LMDS met the
original design goals and that the operation and maintenance of the LMDS were in good condition. The advantages and
disadvantages of the LMDS have been summarized in this study. The follow-up linear motor circuit design incorporated
lessons learned from relevant operating experience, while fully considering the convenience and economy of operation and
maintenance, and also factored in the various subsystems of the LMDS such as vehicle-rail matching, vehicle-signal matching,
and to achieve system-wide optimization using the circuit design. For lines characterized by high traffic, small-radius curves,
and large vertical sections, the LMDS exhibits good adaptability. This article provides information relevant to low-traffic
route planning and vehicle selection for future urban rail transit, and also furnishes reference and optimization suggestions for
the design and construction of the line used for LMDSs.
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Tab.1 Linear motor rail lines in operation in foreign countries by 2015
5 K I& AR Tr 38 -4 KK FEAm  FERHAME BREF/(ER 6AM) EEETRER/(AN
1 KRTEREKT TA 1990 15 4 380 3.725
2 ARARTHE 125X 1991 40.7 6 580 3.766
3 AV P T ERAREAR 2001 7.9 4 380 3.585
4 AR T ENRK 3 FK 2005 12.7 6 584 3.725
5 KRTWEHLKSFTXK 2006 11.9 4 380 3.725
6  BIET B 4 TL 2008 HH 13(4 42) 6 388 3.725
7 mE KiBF4E SkyTrain 1985 61 R &R 130/4% 5.83
8 MmEX % % Scarborough £ 1986 6.4 RERA 130/4% 5.83
9  £HK4# DPM 1987 4.8 2 80/4% 5.567
10 X(EAHHREIIG L 2003 13 2~4 97~123/4% 5.125
A
11 Lk&HEFER PUTRA A% 1998 29.4 2/4 130/4% 5.83
2 ERFBIZERNELZLENNERIBLEE
Tab.2 Domestic linear motor rail lines
A5 34 AR T3l 4 &K JE /km 3 % 2 48 /4% BEF/I(ER 6 Am?) A5 T B EHNAN)
1 SOk 4 54 2005 35.5(2 41 66.5) 4 918 7.701
2 JM R 5 & 2007 41.4 6 1 402 7.796
3 B AL e S 2008 28.1 4 448 4.67
4 SOk 6 54 2013 4 4 918 7.913
INEXAETF R ALUNIZEARR Y], HIE  FOlfE 2 S Wik B 1 2tk &t T R, o R) A2 = 280 |
Ky “Hizht, AHZERL ARMEIEAT MRS MU 2R R AR E .
PuEssE RS, HARRMELBHAEL S 55T IR

2o = P oy DL 5 (A VAV o & 7 LR A
A, FNEL RIS E ARG R,

2 EFEHZWLis RSN R

HHHLIZ RN % 1 24K 28.1 km, LR R A5 TE
XA R S, M. REAPIBMT
2, P RIAELRER P, T DCIRR BT — = ol Be

NLIEE RS T UL R 2
FC5 — i R T A T F A AE RO 2,
RIAELLR JUAS T3 1 -
1) T DCE A LR BV R M SR IR K
NEAEAR N
2) /NI B AR E RN s ARG AN LR
Ko AT A RIRRIE L 5
3) FeF MR BRI, UAAEREIRAT

URBAN RAPID RAIL TRANSIT 31



EHIRBIZE - F£32% F 15 201962 H

R, H % RS LRSI R 32, DA iy e A &7 3 i

4) ZE N Btk SRR SR A A o (R, UL A AT
ThRFMT R GHAMERT. T8, REELR
4. EIREF WM.

WA E L 100 ZHERE, R LHE
A A ] REARH AL T & da 1) B AT AR X 3
ALUE 3 5 WM ARG (R B TRk
A HLER LRGP EIF R HSST)P

FR I LI 2 e A R AS Tl s Ak B S5, 7
LRIR AT LR AN RAT I [) B PR 5 M 46 5 THI %6 &
FRAE Al HI g i, Z5 G H I B k%
fF, AME SRR, WETZE. TBUFHRE I
(AZ 3 I R UE LS DO A, b TSR A8 T8 #8 E fe
WUsp sk 4 R E L LR S,

3 TEEHLSZ N BRI AT
31 HEHIFEZEERR

WUIAHGA AT A8, FIZEAL AR AL
ZICMFEE. T3 Mkl T2 Miabks. ok,
FRE VR8T . MRS EIB AT A B A
w1 R

T2kt
Y
e
<
{3.0 km ® 15.2 km > 3.1 km }
RHET Sooh T3fiubts

1 MU
Fig. 1 Airport line wiring diagram
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Fig. 2 Annual airport passenger traffic growth from 2009 to 2016
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Tab.3 Main dimensions and boundaries

of the vehicle FA7: mm
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Fig. 3 Linear motors for airport line vehicles
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Fig.4 Bogies used for airport line vehicles
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Fig. 5 Body structure adopted for airport line vehicles

3) wlghzE Ty . HL R4 AR S L o)
(T HLBCR B R G, Ik T I 2% B 2 U A 2 ) U7 2K
B G e BB —EMOL R S IR R R E
Pk 8 #1445 1 2% B (VCU) AR LT (% 1 3
Ay R N 1 B 3l 20 RS b )
2y R A= R 90 PR T 3 S it 5 S Bl el L A 2l
OA b N v e B e 2 i e P E A
FAGBHR, T Ik RS L, P
o S RCE AL, T R EAEsh T, B
I B R B 1.3 mys®s P 6 by E R HUHL AR B
PR

URBAN RAPID RAIL TRANSIT 33



EHIRBIZE - F£32% F 15 201962 H

e LS
)

K6 EZHEHLGATZ ke E
Fig. 6 Brake device of Linear motor vehicle
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Tab. 4 Periodic maintenance
(PM inspection) schedule for vehicles

JB At JE A FeA%
F/(PM) 242/km Bt ) /d i 7] /h
— 12 000 12 8
Al 10 000 10 8
— 12 000 12 8
A2 10 000 10 8
— 12 000 12 8
A3 10 000 10 8
— 12 000 12 8
A4 10 000 10 8
— 12 000 12 8
A5 10 000 10 8
— 12 000 12 8
A6 12 000 10 8

5) ZERJUMIRKNE . 4445008174 8 J7 km
IR AT HEY, KR B S AT 4 T bR e A,
DUIARE 7RSI IE 1847 . 1% 8 H iri R e s 1AL,
RTINS 3~4 K. HETHUIAZE 10 AR
160 4%, >KH] 660 mm FRAEKIFEX], ZEHE A 632.4 mm.
£ 8 J7 km BASHFELI A 1 mm, In AT ) 1E 5 BEFE,
e R R 2 L Hels iR = N 8, WL e 5t
ERET- A A AE 40 J7 km 5~7 mm. %R B
BAENE R AEHME 2 0T, FFM4Ioh 150 J7 km.
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x5 FWHTHAKIZEEI200 77 km)
Tab.5 Regular periodic maintenance schedule for vehicles
(2 million kilometers)

LT &S BERS
242/(10* km) A58 18] /d
OH6 200 45
OH2 195 5
OHI 180 10
OH3 160 22
OH1 135 10
OHS #= OH2 130 10
OH4 100 10
OH1 90 10
OH3 80 22
OH2 65 5
OHI 45 10
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Tab. 6 Comparison of the actual maintenance of the
Capital Airport Line with Model B
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Tab.7 Airport line track equipment maintenance schedule
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Fig. 7 Capital Airport Line operation crossing map (partial)

URBAN RAPID RAIL TRANSIT = 35



EHIRBIZE - F£32% F 15 201962 H

L850, EHHLIALE 2014 FEAEFAEIEIT BN
918.84 ST AN, HPRIBEisAT R R 2.51 JT%ER
B ARSSE G, EAHIALE 2014 FESLRR AT 0%
FHVAEE R 84308 H1), Hrh A ImIN NG 44 H1). LA
2014 40, EAEHLIAL 2014 SR P AEAE S e R
s 8 s,

*8 2014 FEIFIFERESRIT

Tab. 8 2014 Traction power consumption statistics

Aty 5] 3% 5 /kW-h
1A 1163 051
2 A 1042 403
3A 1053 179
4 A 1035 442
5 A 1130775
6A 1126 672
7A 1236370
8 A 1191 996
9 A 1157289
10 A 1162 808
11 A 1166 169
12 A 1199239
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