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Abstract [ Objective] In response to the continuously in-

creasing passenger demands, Chongqing Rail Transit Line 2 re-
quires signaling system upgrading and renovation for the previ-
ously launched Jiaochangkou-Xinshancun Interval. Based on
recommendations from industry experts, it is proposed to im-

plement a coexisting through-operation of CBTC ( communica-
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tion-based train control system ) with ATP ( automatic train
[ Meth-

od] A technical parameter comparison is conducted between

protection) / TD (train position detection) systems.

the two schemes with independent and integrated on-board sys-
tems. A design scheme for an integrated on-board system com-
patible with both CBTC and ATP/TD systems is presented.
Consideration is given to the installation space of existing vehi-
cle on-board equipment, and efforts are made to control the
scale of on-board equipment modification. This includes retai-
ning the position detection cabinet and ATP unit receiving cabi-
net, introducing a new VOBC ( vehicle on-board controller )
cabinet to replace the original ATP unit control cabinet, and re-
distributing on-board equipment system functionalities. The
driving modes of ATP/TD systems are redesigned, eliminating
the original ground ATP signal availability mode and restricted
manual operation mode. The design of the integrated on-board
system and vehicle interface is emphasized considering system
functionality. Additionally, a station is renovated as a driving
mode switching station in the transition area between CBTC
and ATP/TD system segments. The ATP/TD system is adopt-
ed for the later launched Xinshancun-Yudong Interval, while
the CBTC system is employed for Jiaochangkou-Xinshancun
Interval. [ Result & Conclusion] Research results show that,
the integrated on-board system scheme facilitates smooth signa-
ling system transition between CBTC and ATP/TD for trains,
enabling through-operation with relatively low technical risks
and investment costs for implementation.
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Tab.1 Comparison and selection of technical parameters between two on-board system schemes
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Fig.1 Schematic diagram of CBTC and ATP/TD fusion

on-board system operation
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Fig.2 Diagram of integrated on-board system structure
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ATO_BRAKE_B2 0 0 0 0 0 0 0 1 1 1 1 1 1 1
ATO_BRAKE_B3 1 0 1 0 1 0 1 0 1 0 1 0 1 0

V0 HAKR A 1 R A 5 5 % 3 K
#£3 ATO FE3| BB EHESHER

Tab.3 Relationship between ATO traction levels and traction control signals

ATO #5475

ATO %25 9 fif
ATO_TRAC ATO_TRAC_BO ATO_TRAC_BI ATO_TRAC_B2
1 0 0 0 04
1 1 0 0 14
1 0 1 0 2%
1 1 1 0 34
1 0 0 1 4%
1 1 0 1 54
1 0 1 1 6 %
1 1 1 1 74
(T#%E 303 ;)

- 298 -



$£8H

TINARELR 5 BTN 38 2R G B4 Wed 107 Ak ) R0 28805 2 ik
& EN 12082 : 2017 Rk I FH A 1 RE I 120) A o 2
Ko ABIEGE AT A iy 1 BE G A R T SRR B /Y
BT AAR IS, vk 20 42 2 b 4 Al R 1) 1
FIPERE S TR AL ] S8 AIER FOAR S0

2% STk

(1] sREka. LA JKA30 GEATRR I B RAR R E (1] P
B, 2021(3) ; 118.
ZHANG Tiezhi. In-depth data analysis of JK430 running gear mo-
nitoring device of locomotives [ J ]. China Railway, 2021
(3):118.

(2] XURKRI. Bk AR R A B w8 A I A B SR IR i B AR AL 3
fEBF5EID]. B & HEASGE R, 2023.
LIU Zhigang. Research on weak fault feature extraction and per-
formance degradation evaluation of railway axle box bearing[ D].
Nanchang: East China Jiaotong University, 2023.

[3] MATHIAS S, Z=f#45. H 7 NSK 2] 5 Hi 81 4= 4 AR i & 7 A
[J]. ESMEEZER, 2020, 57(2): 17.
MATHIAS S, LI Deling. Development process of bearing of high-
speed train of NSK [ J]. Foreign Rolling Stock, 2020, 57
(2):17.

[4] BRzfE, EVRHL, frded:, 5. HXDIB BUHL A AR R i B
KT T]. LA S 4, 2023, 46(6) - 93.
CHEN Zhiheng, WANG Shihang, ZHONG Jisheng, et al. Test a-

2 REA

nalysis of axle box bearing fault of HXD1B locomotive[ J]. Elec-
tric Locomotives & Mass Transit Vehicles, 2023, 46(6) : 93.

[S] Z=g, /3Css, M. Wah RIS & 3 800 20K &
[J]. BHLEFT SR, 2020(12) : 24.
LI Zheng, LU Wenxiu, CHU Fulei. Device for loading dynamic
load of rolling bearing test bench[J]. Technology Innovation and
Application, 2020(12) . 24.

[6] EEFH, 25, skBH. R D AR & BRI 3 0 2 1 &
GEmtsE[J]. MU T RS Ak, 2021(5) . 88.
WANG Yemu, LI Qi, ZHANG Yang. Research on hydraulic load-
ing force control system of large thrust bearing test-bed [ J]. Me-
chanical Engineering & Automation, 2021(5) . 88.

(7] B, TEM, £7, 5. SETEM-PID il B 5
PFERGBT[T]. RIERHORESAR, 2019, 40(5) : 348.
HOU Dingbang, WANG Jianmei, WANG Ning, et al. Simulation
model on fuzzy-PID speed control system of journal bearing test rig
[J]. Journal of Taiyuan University of Science and Technology,

2019, 40(5) : 348.

RS B H#7.2024-03-12 5= B #1:2024-04-20 iR ik B #7:2024-08-10
Received :2024-03-12 Revised :2024-04-20 Published :2024-08-10
B AR AR E HR AT, duhongjun123@ 163. com
@A X R F , TA2)F,446765333@ qq. com
- ©QR T BE ZGBAT ) 4 B4k, FFARI CC BY-NC-ND #L
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

(EEExE 298 I)

Joli, 3ok R A R e, 75 5 R S A S
A VOBC 4, ) 38046 82 46 W 452 11, 1 S B
CBTC 15 ATP/TD Fi%s R4 st %, W55 A%
THRE RS

S 3Tk

(1] i, ZeE, s, & Sk e ReEE Ty
EWEL)]. BBiEi AT, 2021, 43(12) : 109.
ZANG Yipei, LIANG Zhiguo, FENG Haonan, et al. Optimization
scheme of train control for the signal system of conventional railway
[J]. Railway Transport and Economy, 2021, 43(12) . 109.

[2] X0z, Wiz E. B3 SLME S R G EH s r &
WFFE[J]. BB UERSE , 2021 (3 1) : 96.
LIU Xin, LUO Yunzhen. Research on renovation program for ex-
isting signal system of Shenzhen Metro Line 3[ J]. Modern Urban
Transit, 2021(S1) : 96.

(3] 0k EIPUESCHE 2 S4AE S REPuE R =], Wl
BUBASHEATSE, 2021, 24(11) ; 138.
SUN Lei. Signaling system transformation scheme of Shanghai Rail
Transit Line 2[ J]. Urban Mass Transit, 2021, 24(11) . 138.

[4] AT, BEAF. MTHIECE 2 SRES REVHEERT

0 0 0 0

Z[J]. ZaEEfEfES, 2021, 57(11) : 86.
SHI Weishi, LAI Zhiping. Research on interconnection scheme of
signal system in Nanning Rail Transit’s Line 2[ J]. Railway Sig-
nalling & Communication, 2021, 57(11) . 86.

[S] . mUskEkH CTCS3 + ATO {55 Rg TR RHER
[J]. PGB TR, 2021, 38(10) : 79.
ZHAO Bo. Research on the engineering scheme design of CTCS-3 +
ATO signal system for Beijing-Zhangjiakou railway[ J]. Journal of
Railway Engineering Society, 2021, 38(10): 79.

[6] BRiE4E HigPUESOE 3 4 SRIES Rtk i #or5ElT].
BB S MEST, 2021, 24(7) : 148.
CHEN Siwei. Research on signaling system transformation scheme
of Shanghai Urban Rail Transit Line 3/4[J]. Urban Mass Transit,
2021, 24(7) . 148.

- WS B H0.2022-04-16 141 B #71:2022-05-26  sH ik B HA:2024-08-10
Received :2022-04-16  Revised :2022-05-26  Published :2024-08-10
- BAEAEH AR E BT, 1069642147 @ qq. com
- @O #il ZBHF) J Bk, FFAKIR CC BY-NC-ND $i
(© Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

- 303 -



