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Application of Flexible Urban Rail Transit
Train Formation Technology
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Abstract In fully automatic operation ( FAO ) mode, the
flexible train formation can quickly adapt to the transport ca-
pacity demands of different periods and line sections, reduce
the transport capacity waste, and improve the operation econo-
my. By analyzing the process of automatic train coupling and
uncoupling, the design schemes of train formation identifica-
tion, coupling status detection, protection envelop management
and control of coupled train are studied, multi envelope protec-
tions for coupled train are proposed to realize the automatic
flexible train formation operation.

Key words urban rail transit; automatic flexible train forma-
tion; train unit; multi protection envelope management
Author’s address Technology Research Center of Shanghai
Rail Transit Unmanned Train Control System Engineering,
200070, Shanghai, China

1 NERERAWNDLEESH

SOl T P T 5 G B U I I S A A AN P A
(4, foe o 28 H AR RE A5 T T BIE R AT R B
BB, XA X 520 XA e B2 i 1t
WA o A R 1 987 0 U o L O Tl 2 1 25

PRGNS BE A 22 1z B 9 4, LA AT 4 I
s fo MER RAR R R B, O 1 2 Ris 5 5
BRI — i o 9 AT 4 1] B R 2 12 5 57
BB X —E R AR TR B, S — 1A
BB ZEFE SR ST O R G il is 8 X 2 KA
I Bl A [ X B ) 5 3 22 5, 16 R UE A% I B/ X B
HIRe S AU AR 55 B B R ER T, 3l o Bl 18 1 A
R AR ez R L3 ilis & s iy
P KR, AT LA BRI A A5 i B 9 51 4 3 R
figk R DR 2 5 P N B A1 AN 249 48 s G 4y T 7R 9 )
R, B T U S s A 2 TR

TEAE G % R G 4z 8, — o th A e
N G s RIHILAE 440 B A2 A K B/ i 2 X 30 N T
S A AR KA/ R Al o 3 e N TR T T 4
LB A 1) 2 2380 A A R T w A K 2 2 91 4
MU AR RE IE )5 TR 91 42, 1h0T 4 4151 4 Bk
AIEZA A o T A R 23 30 il <2 il
2R ()TN Rk 3 S RIIMER 9 T ) IR
W2 2H iz 8 EEER A B3R D7 3, HAR LR A sh ik g
JEAS R ARAL s P I R B A

HNH B 2T G 4 6 8 1E 4/ A B Y R iR
DX, (55 RGN 2 E R A shiE iz &5 4k
AR 2, LAIE VAN )3 8 i B/ IX B i iz 71 22
TR B FAO (4 A hiafT) BRIFFLL A e,
7T FAO 1y CBTC (Tl fERIF 44551 R4 e
JZ NI TS T A S T I L 7R FAO Bk
filt b SEBUA 4 B R g 4 (R 3z & 91Tl B 3)
A IR EE AN 2 ) SO 24 BT B 323l
AIFFE A (R RGN PR 45 A Sl I 4/ i
VEab A i REtREE | 22 4x, I X IR H/ figk 2 ) 1) 1) 4 3k
(EE/E NI EA AV LI E oy Y SR ve’ 41 k7 Bl i
LR R 8 R o IR TE [ A B A A
DB 256, A0 v A Bl A B R HE AT A b Bk
4585 S 6 S L FTREC R4 A

- 143 -



SREE/ R A ANS 4 A SRk

2 FEHAMENX

TESNV ARG (55 RGUK B 400 5 4
G 4 ANFN 42T, o LA

1) FUABT0: B 42 55 4 41 P 1 e /N B 4 2
J, B BTN RE FREA 7 7R i

2) SIHGRA: th 1 A4 4 T S
B s 1 AF) BT R 9 4R R /N 457
b5 th 290 4 BT R 1) 4 DA R 4 497 4 B
HRAED 4, AR SCRR 2 RS

3) BIES A EATG 5 WO I s Bl & 9 51 7
0, ATU IS S 42 5000 T oe 4 il RS 42 1Y
517,

4) AEFIE S4BT 18 R B o Bl % Y 5]
TR0, RS SN Aa AT, Hob g s i

/NG AN AN AR AN 1 B o

BIZEIE4T 75 1)
B

NAFI

W48 7T
=1 29
Lypmys

a) /NI %
B £ 1847 77 16
—

BREES %
JEBKIE S % T

WIES BT

Lrpmys
b) BeH:F1 %
1 /NG o) 4 RS 42 7n 2
Fig.1 Diagram of single train formation and coupled train

formation
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Fig.2 Decomposition of operation steps for train automatic

coupling
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Fig.3 Decomposition of operation steps for train automatic

uncoupling
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Fig.4 Multi AP (automatic protection) management of

coupled train formation
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Fig.5 Diagram of train coupling status acquisition
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Fig.6 Diagram of coupled train system architecture
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