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Application of Flexible Train Marshalling
Technology in Urban Rail Transit FAO System
WANG Lijun, ZHANG Shuai, WEI Fanchao
Abstract To realize the organic combination of urban rail
transit transportation capacity and efficiency, and to minimize
the operation cost to the greatest extent under the condition of
meeting the operation demands. Based on the characteristics of
flexible train marshalling technology, the flexible marshalling
technical schemes are introduced in detail, including the re-
quirements of this technology for the signaling system, the se-
lection of train coupling/uncoupling area, the setting of train
coupling/uncoupling track section length, and the coupling/un-
coupling scenarios. The key technologies of flexible train mar-
shalling are introduced emphatically, such as the sending cou-
pling train position report, the coupling train interface technolo-
gy, the proximity parking technology, and the vehicle network
fusion technology. Taking the application of flexible marshal-
ling technology in Beijing Subway Line 3 as an example, its e-
conomy is analyzed, and the rationality and feasibility of this
technology are proven.
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Fig. 1  Diagram of train coupling/uncoupling track section
length of main line turn-back line
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Diagram of train coupling/uncoupling track section
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length of main line parking line
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Fig.3 Diagram of train coupling/uncoupling track section length of parking inspection garage
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Fig.4 Diagram of coupled train operation scenario
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Fig.5 Diagram of the coupled train parking in place
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Fig.6 Diagram of train coupling readiness
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Fig.7 Diagram of train coupling scenario
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Fig.8 Diagram of test pulling scenario of the coupled train
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Fig.9 Diagram of successful train coupling scenario
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Fig. 10  Operation scenario diagram of trains to be uncoupled
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Fig. 11 Diagram of uncoupling readiness of the coupled trains
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Fig. 12 Diagram of train uncoupling scenario

IR 4. ATS W Bk 4212 4 VOBC & ik 1Y
114 -

“fdm e 5 BUE AR 5 2250 Gras AR 4 ok
ittt e WIS B 2 43 L A2 UK 5, R EE N B3] fie 44 5 o
B GRS A TR NG, ) it 4 56 U ) 9 14
BRIz BT I A R 2 %

2k LTI AHEC [ e i 41 1) FAO &40, 3 TR
A E AN FAO ZRGEHN T “ N LT+ “ 5 4
fif g WA 128 s, R A R AR “ Ml ” “ 4217/
U T IR B B MO A S AR R 45 A
BREEIVHETTREER EGRIAE — &
%

FRIEI 2 51 4 §Higm 25 2 REAE S ERAE 2 min
30 s NSE U dRfEll

3 FERERARXERA

3.1 EEHNFEMERTLZEFER

RG] 5 1% 58 [ € i 4115 5 R 58 00 18 il 17
RAFAE—E 25 R E g4 )7 A, VOBC 1
I AR S ) IR A R BN 5 I A5 e S o, O
FRAE 5 42 [ 0 4 5 1) ZC e ak A B e s R H R %
a2 7 2N, 9 4K BER R A B AR e AR, 5 5 1S
A ENRE A XTI, BEG, X FEES EA0E
et Bk T AT WR WA,

3.1.1 FZ1.80%5%

PB [ dn 191 4% HE )5, 81151 42 VOBC ]
AT AN E L BT RS, VOBC [
ZC ik HE 5 A F ) B A4S, ZC K H )
ZEFE IR 1 HNB) AT BB B 4
FERBWAE 13 iR,

iﬂii_iﬁ)ﬁrrﬂ

o NN
BRBES AEHUR WoEm oo
13 HEHES A2 B 4 s N i A

Fig. 13 Diagram of single envelope scheme of coupled trains
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Fig. 14 Diagram of double envelopes scheme of coupled trains
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Fig. 15 Diagram of turn-back and end change interaction of

coupled trains
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