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Abstract [ Objective] After years of operation, Shanghai
Rail Transit Line 6 signaling system faces equipment aging and
frequent failures. To enhance this system reliability , adaptabili-
ty, and operational efficiency, it is imperative to develop an
overhaul plan for the signaling system of Shanghai Rail Transit
Line 6. [ Method] Based on an analysis of current signaling
system status and operational performance, three solutions are
proposed ; functional restoration of the CBTC ( communication-
based train control) system through equipment renewal ( option
1); implementation of a new TACS ( train autonomous cir-
cumnavigation system) plan (option 2); comprehensive up-

grade of the CBTC system based on DTO (driverless train op-
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eration with attendant) mode (option 3). The signaling system
architecture and primary challenges for each option are exam-
ined. After comprehensive comparison, option 3 is identified
as optimal. Using simulation analysis verification method,
based on the actual line upgrading conditions, the travel speed,
journey time, mainline tracking interval, and dwell time before
and after upgrade are analyzed and compared. [ Result & Con-
clusion] Option 3 effectively shortens train tracking intervals,
extends dwell time, and significantly enhances operational safe-
ty and service quality on Shanghai Rail Transit Line 6, impro-
ving both the reliability and operational efficiency of signaling
system.

Key words urban rail transit; signaling system; overhaul

and renovation; equipment aging

HAi, EimpiEsgE 6 54L& (LLFffk“6 5
£87), H 2007 4F 12 AJTE LR, Bis B 24, B
P 7R, 2019 4F 6 52 RS S A 129 &,
i AR A5 B Al R R R 5% 52020 4F 1—9
H,6 SERALAME T 26 &, i HTHE 6% .
PO, 6 5 i AT AR SR AN BT AL, iR R B A B
Th AR AR N IR A v BB AT I I B
WO REUR SR THE S R G0 Al ekl JH A Bl
SEHARIIL U 55, 0 HE AT R ks +arab 2

KEXTESRERBUET RCAHEZH
Feo SCHRL LRI T RFHLIE S 2 54 CBTC (%
T 5 A A ) AR G e i ME SR 5 SR 2 ]
$Eih T CBTC £ 48 BB s $AR 757 585 SCHR[3 1 A
LA SSE 3 4 S AN B, IR T - AE A Y
FIHH BRI RGN N OE T %

M6 SEBRE LR , 55 R GLR R Y ]
it B 2ok e H I 8 A3 25 4% D7 TH B R OR
X, AL ELE G 6 Sk E IR, N R FIERT &
bz ERORIMIETT R . ASCREE 6 SAETR
g8, 42t 3 DM RIBEGE 7 FIF AT T ELAE, LAY



%9
KT RS
1 ESREXBEUETE

BEXT 6 SR BL A AR, AR SCHR Y T i
#HUHTY CBTC R SE U R S vt i 7 S84 7 &
—o HHEHETHIBWIHEG R, (0K 2k &5
BOwEre s, K5 5 R G IRE, i A 24T 55
B, —J7 i, 7 R — Al IR R G IR TR RE, OF 4
RS BB BE R 4R THE 5 R G hE; 5 —Jr i, 7
F—A R 5 27 SR AR X LR, 7 R TR
AT TACS (94 A R 7 R 50) I %, I 5%

AEES

&4 CBTC &G R, 7% = AHET DTO(H A
HSFIFN 4 A ghizfT) B CBTC R 44 i T2k
e % BI7E A CBTC R g 5Lah b kA7 4 it
G, BRRESRTH I v S22 ] F PR AT 44, W RB S
B GoA3 ( H k559 3 9¢) K, R4 A 3hisfT
B, i LR AR AR A S ik Ko

1.1 H=E—

FE—H,6 SRETREVMEH LEHRIE
25l AL R G A B/ F) SelTrac %I CBTC &
G RS S ARG A R AR . TR
Fo R ME 1 R,

[ cBrcEFM | | CBTCETM |
[ | |
| [
|IPS/UPS|| MAU | [isiups|| mcu |

IPS/UPS|| MAU

ACE
2002 PMI
External

- nmé &Eﬁnmé;
External
Interface - -

Point Point
Machine Machine

External
Interface

External
Interface|| 122
Point
Machine

é External |[| Tag
Interface

Point
Machine

[ 2.4 GHz FHSSHT M |

U ATS-TT—31 %2 E 3 545 2GR THIAMER ) IPS/ UPS—42 i I R 40/ A Wit IR A S5 10T s MAU—R A ot ) 5 PMI—IE i 51 %2
4341 External Interface—#Mii4: 1 ; Tag— L T-AR2%E ; PP—HEHIMLIR- 9128 ; TC—41 4245 %1 2% ; Point Machine—/% #{#H1"®) ; ACE 2002— [ sh#5 %]
W 2022 ; CTF—iA 5 551 F oA s MCU— F: 5 86 L) S IXL—I4; FHSS— sy 410

B FE-WNESREREREE

Fig.1 Diagram of signaling system architecture in option 1
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Fig.2 Diagram of signaling system architecture in option 2
g ZC (XSl ) IR B O SR o B Bk
Bl ZC TIRESR AL T R, Los(UR B OC
( EI bR il o ) 1 B b 2 () S Rl M 1T 8 A I
XHE S RGENBEHAT M IE, T 43T RGBS
S ALTT 5 2 BT IR A BRI B . i T
TACS fE5:brith 8k T 8% i B8 /b, HL it R AT (]
- 221 -



URBAN MASS TRANSIT

TACS 4B 2B T8 , BB 1 R
1.3 AxR=
TR =MES RGN 3 FR .

i
(___ DCSURHFHATPETR) )

C DCSTLAEH FMI(ATSBFM) )

ZC(MCU) ZC(MCU)

2003 E / 2003

P

ﬁ%%%ﬁ) (ﬁ%.’r%ﬁ'
T
fi

62003 HLI62002
I 1

LI

YT
i
Hl
—H-
C ¢ ¢ 1.8 GHz LTEF W I'x D)
i) el
R e =
=20 @8 0000 @8 O™
{E:ZC (MCU ) 2003—I[xX 5k % il #% (% 3l #% i %75 ) 2003 ; ATS
(CUU) —Hh e % [ sh i 7 R 48, Horh CCUM ) (e fisil 2
JG) A ATS RGEHY LA s WLAN—IGLR 7 30 ) ; LTE— K1 ik o
K3 IR =MES R R EE

Fig.3 Diagram of signaling system architecture in option 3
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Tab.1 Train travel speeds before and after upgrade of
Line 6
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Fig.4 Travel time before and after upgrade
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Fig.5 Tracking interval before and after upgrade
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Fig.6 Station dwell time before and after upgrade
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