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terval Protection Distance between Virtual
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Abstract [ Objective] The operation of virtual marshaling
trains ( abbreviated as V-train) in urban rail transit meets the
construction requirements for green energy conservation and
green intelligence integrated development projects. In order to
solve tracking interval control problems of V-train operation,
the main factors affecting the virtual marshaling interval dis-
tance control should be determined. [ Method] Aiming at the
V-train operation control technology, a tracking relative speed
protection model for V-train is established based on its interval
protection principle and signal system scheme. The influencing
factors of interval distance control are analyzed through calcula-
tion parameters. The technical characteristics and engineering
application advantages of virtual marshaling are also summa-
rized. [ Result & Conclusion] Main factors affecting the

tracking distance between the front and rear V-train are the ac-
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tion response time of the control equipment on the tracking
train and the train running speed. V-train application values
such as short tracking distance, high train running efficiency
and flexible transportation organization are exhibited.

Key words urban rail transit; virtual marshaling trains; in-

terval protection distance calculation
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Fig.1 Schematic diagram of relative speed protection model

1B RS 4 B aE T B LA 4 B A a2 A7 i
B B Aoy A % 2 R i R A G 05 3B R A AR AR
R AOIBATIRAS S A R 3, LA XoF 1ok 8 [5 JP  7 iy
LR IR Bl D) 28 07 0B BRIB AT o TR R JE T AR X
I ) 91 2 A st 43 JhE R [ s AL L SR 8 28 B
BABAT % A} 2 3 SIS I 4 A, A4 A T ) 4k
T AR (1 1o 230 B 208 B B B s S e A A AR

BG4 IR 8 B35 17 U I 635 1T, 1B BR )
TR 4 B A7 0 4 T il B il 2R AR Bl 2 B 4
EN ) b e e ST Y 1T =g ] b S NG B
BN HERENE DL S S 5 e T 4 % 4 )
& i, LA JhE G Tl 18, AT AR TIE 79 42 (38 1758 42
B A SR M AL R A A B A AT
IR S SRS B S AN B S
PIRZESF L A5 8., AR X R o7 R 760 iy 28 1t
B SR B B RA S 4 2 A is AT, T
Ji 5 A B AR AR R 5 A AT B AR as Ak
A EEHE: (A EEAN) A SR L2FER,
SN LA T R R 4L A BAIE 1T

A 5

HIBERIZAT (14 WA 2 18] b 19 12 4 4 i ORI
P2 R {5 AR G B P A — B 42BN, A
Ry E B ERGEER A AT AR R 5
B AT I P 51 4 RE A0 2 2 4 B 5 MR 40 R A
BB ERISATIY IS 4208 T LUINA A 14 12 42 4 20 4=
BN, T2 B =571 2 ol B 22 1) Ay i 114 K2 A8 40 2 42 BA
=N G 2 4 BA R AN AL 2 B

5 B
T ** g 7 o

ﬁ%xi ﬁﬂ;ﬁi
FZE3B4T 77 14
_

K2 =304 g4l 4 BOR R

Fig. 2 Schematic diagram of three-train virtual marshaling
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Fig.3 Composition diagram of virtual marshaling train operation control system
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Fig.4 Schematic diagram of virtual marshaling information flow
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™ Tab.2  Calculation results of distance between different
time delay intervals for virtual marshaling track-
ing train
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B B ?ﬁ«ﬂ T 2
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Fig.5 Tracking model diagram of virtual marshaling train

interval relative speed

i, 38 41 4 Ah T e R n e B BE, 78 38 15 81 42 i E
A2 5 20 o5 BUE TF iR 5 20k shisll , th 138 17
G A Bl A S IS i) 751 e 19 1) 4 A o AN ) 3 5
T H B KB AT B 25 (8 R A 22 4B 43 B AT B
AS =8, -8y

1B RE AN R 1 2 5 Ao 1 %L&ﬂiu%@ﬁ
SRR A 1 s e Rw I R 1 m/s” e K
LSRR R 1.2 m/s® MR AR 4180 423 T
REI XS0 3 AR 3 - s T i A R
R R,

*1 EHRETEIIFERERITELER%
Tab.1 Calculation results of tracking distance between the

front and rear virtual marshaling train

vy/ (km/h) S/ m Siz/m AS/m
100 321.50 368.63 47.13
80 205.76 243.63 37.87
70 157.54 190.78 33.24
60 115.74 144.35 28.61
50 80.38 104.36 23.98
40 51.44 70.79 19.35
30 28.94 43.66 14.72
20 12.86 22.95 10.09
10 3.22 8.68 5.46
5 0. 80 3.95 3.15
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