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Abstract [ Objective] Each technical subsystem in the EM
(electromechanical ) system of existing metro stations is based
on mature systems in related industries, and applied to metro
stations after adaptive modification. Despite meeting some
functional requirements of the stations, these subsystems can

hardly be integrated for lack of considering the operation char-
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acteristics and management needs of metro system, thus seri-
ously hindering the development and improvement of manage-
ment capabilities of related technical subsystems. Therefore, it
is necessary to explore the integrated control architecture of sta-
tion EM equipment and its evolution route from the bottom lay-
er to improve the efficiency of management and control.
[Method ] The characteristics of metro networked operation
and management, and the trends and requirements of net-
worked management are introduced. An in-depth analysis of
the problems existing in the control architecture of traditional
station EM equipment, such as complex architecture, poor
control functions, single function, poor linkage of subsystems,
as well as difficulties in upgrading and transformation, corre-
sponding breakthrough methods are proposed. Aiming at the
centralized management and control of station EM equipment,
an integrated design scheme for the above EM equipment inten-
sive control is proposed with cloud, edge, and end as the core
architecture, and some application design cases of this scheme
in different innovative application scenarios are introduced.
[Result & Conclusion] By introducing more powerful edge
controllers, the control architecture of the EM equipment in ex-
isting metro stations is reshaped, forming an integrated control
architecture of station EM equipment suitable for networked
management, with cloud, edge, and end as its core architec-
ture. This architecture can effectively improve the efficiency of
centralized management and control of station EM equipment,
enhance their functions, make up for the management blind
areas, and at the same time achieve efficient linkage of termi-
nal devices.
Key words metro station; EM equipment; integrated con-

trol; edge controller
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Fig.1 New control architecture diagram of station electrome-

chanical equipment Based on Edge Controllers

7o e BT A B A, ARl AR B SR IR AR S
HEfr R, SEBIC I AF G AN AT T8 5 0 4 ) AR
a0 o A L B, T PR S BRI 2 5 A v AN ]
PORIEH TRy RS LA B A8 171 B0 LU #,
BRI G Hh B8 e 4 (I DR SRS , AT S35
DAL Bl 1 i 37 SR e 4 ) 9 A P ST, R AR 4
PR A A 30 A o A KO BT A i K A
R 22 vl 2 LA SRR T, T
Ui P B IR [ | BRER  PO  )7

2) ALHL LA 2 i # R RO A 1 B B2 K
i 206 , 5 KA BT 750 PR o BRI v M A R 4
il a5 A AL B R AR B A 4 O ELIRE ELHK, o
vt , K ZJREH. BLA L B 0 AL R L,
ol A R A7 SR B IR 9 , DR I 38 AR il e
Ak PR X JEE LB ] S 40

3) BV o AL AL T A 1 7 il A i A
AT WU A T [ 0 R L2 () O i By Ml 4
NAGAE R AR AT SR MER o FF G- ML i o
ANFEA MY I i 2 4 8 25 ) 0 JE U 5 el 4% A
NG f b, LR LA 22 TR 1 9 2% AT 3 25 ]
PTG — MR LA R 8, HL S5 i o8 L om AT
LRI, P 2 Ll AR G ST R B R AR
B [ A RRAR S L AP AR A AR

4) LU B AR R Z LB L s
JEmE TS R B B B g, AT
P A FIH AL T R G A R, 3R TH™
PR NIRRT DT T

5) G ARM A% + FF R AR S
D FEREHEA TR, BAT S + iz D + 3
GATR = REZIGE. T &S5BS %IR, %
P AR RERE AR IR E R AL + R Z0H & M LAY R4

- 10 -

2025 &

BRPFRRET , AT LT O ST ML e i A
5 B A Ao R P ok 6 i A 0 R AT T S LA
PERY SR, LU 2305 2 RGN BEECEh
AL BB AT AL 55 BT o

6) N FHALHL B X R B Aol ML 5 5%
] A% G 1) 2o A 22 A e A2 Dl X R A i . A
LGV R | B A B SR R Al
GG X ARIEFE AR B A B35 M 55 B AT 4
NG TARAERE I TS

7) Hig sty AU RIF DR Z 4R
SRAE AT RN 7, T LKL R 3 A P G S
it AR 5 T S5 R XU S A 1 T, 4 A% e A
AP E L S B A0 TR TR0 Ar B o

8) T Zo (1 U AR 14 SR 1 R R A
A 92 12 1 B AR, a4 T AR AU\ T AR
W BT AR 2, M i S i 22 R 45 530 A
FLE NSRS, S A B B RE L IBERY i
F PR, S LG B B A Al R A U i H
ST, SRS L B AR 1) o (BT A RE K
K7 5642

5 glFEm=N AT R

5.1 $txZuh BRI &40 Rk3h R E A
BERIXEEE

CCTV W fa EUR W HUH T % i RS, 1 %
S ol e O G P 45k TR ) kBl ol
R AT AR A5 S WOIRAS s 2R T IR Sl 2 s
SEEL AL 5K B 4 il R P A I 9 U U K
B A EEL S (N A5 A 5 T XU 5 28 T A Ak o
RO , T U3 Bk T 1 o 3 B0 2o T e e
LT E WUR AR M SORUN Sk AT SEBL A
PRSP S W S5 0 S A A A S5 SR ) S BB D i
e TRl TR AC AT H OO 3 H B A S PR YT
1A o
5.2 SFREFGRILIT

Gy e A 455 7 1 AL o R 2400 R R o3 A
S stk sl 42 ] B 2K I RE 28 A A 4 L T 48
RGN TN R A RS . AR AD G EIR
ZLAMAIR R R AR DN (Y 25 B R B B, BE A PLH
RS GRS B PR O B i A R R 1Y
JAFPIN, LR St B B R B AR DI B 0
RAGUR D YR T HIRK 55 — Z8 51 B3l Wi 5 >R



£5H

FHAR b 22 2 A 3R 3L B W T B, C 5 K TR 25 A
S, o I R b7 7K A A i T XL A8 ) )
Wi, S 00T B R B A AR L A R, S i D
FRAR ABILEA
5.3 MEEEEHEAERAENREZEHRXE
Lg

BT e TA] KU 25 552 RE AN o ) R 4 B4, S5
BLA SR + TCAAEST + B ARG 1Y 28 iz G
it o R AL L s H AR T B, Xt v fa] XU S
KPR T 3 PR AR AR AT F0R 7R B | R 7K A
PRI AT, LR o 2 IR 2 S B0 5 R
FHAR S A L RS SR B 2 A R T B, Xl XL
S B RREARAS TR M 0 5 2R e U0 /A A7 Bl >R £
I EAR T B, %K 5218 47 52 BUAR 2 i R BE 458
il LA AL T B SR K R PREE 42 5 A
RS, AT S B AN T AR
5.4 SMEEEEZUTIEFA R ENERIE

EH RE KBS

o T 2T 14 2 i L P T 8 R ) A L
AR G A5 5 0002 4 1 LR R ) HLHL A X 42
PRETUEBE N L3, TR A (5 B =k 2
T PRIR DRIME 0 32 5 XU S5 1 249, 7 n] 45 A
HAN 24 A 58 AT M 455 T RE Y A e AR
REALTH AR TESE PR AR, — bRl T
AL R G KB Bk , SR BT B 7 SE B, m]
TE 2R 24 h(ARCTARRS 1)) N 52 BB MR i T2
[Fi) A ] S B A o 393 A v Rz B TS e, iR B
I ZOR

6 Z5iE

ARK Al B A B 2 P H AR e T |
A R T PR A, B A Sy T 1) ELIGR IO N TR RE ) 4
e B REAL B S A P, EL RS R BOR B o I
MPEESSEE ) T T IR R, 32 T %l ) BE
L RFR , R GERL A B IRAFAEVE 2t =S W), 42
S HLHL 2R G0 S 25 A i 3 A Y 258 6 4 A Y
—WIE TR Z L0 2 A PR 8, 7 A R Ll R ¢
o AR A VE 22 Rl B BOR(EAS Bt — PRI o

S 3Lk

(1] EMA. ATECF i At i B B e (1], s

HRuBbRELZL

PUBSSE TG, 2023, 26(11) % 12.
BI Xiangli. Relying on digital transformation to promote high quali-
ty development of Shanghai metro[ J]. Urban Mass Transit, 2023,
26(11) .C12.

(2] B BETgdad a4 ui bl i i R g — ML
B[] IRTATBLESSE AT, 2024, 27(7) : 72.
GE Shiping. Integrated design of station electromechanical equip-
ment monitoring system based on edge control logic [ J]. Urban
Mass Transit, 2024, 27(7) : 72.

[3] skok. ST BIM Bk 4wt UL S & Y is E T REE B[ D .
g BEAZE A, 2016.
ZHANG Bing. Energy-saving management of electromechanical e-
quipment in subway station based on BIM[ D]. Shanghai: Shang-
hai Jiao Tong University, 2016.

(4]  HREIL, TR0, XUTRAE, S5, ST 0B A0 o pL B A
REsdE RAENE B R GE ()], WRTITPLIE ST BT, 2022, 25
(T 2) . 131.
SHEN Zhanghong, QIAO Zhizhong, LIU Xiaoyang, et al. Intelli-
gent operation and maintenance and energy management system of
electromechanical equipment in urban rail transit station[ J]. Ur-
ban Mass Transit, 2022, 25(S2) . 131.

(5] Khi—, XIS BB kG A RERG mBE R I]. Wil
PUBEZGENIST, 2024, 27 (3T 2) : 134
LU Yi, LIU Hongyi. Cloud transformation scheme of Wuxi subway
integrated monitoring system[ J]. Urban Mass Transit, 2024, 27
(S2) . 134.

(6] HIBAR. Tl 5258 £ & His B oo R sk
[J]. BB ACE T, 2024, 27(9) : 264.
TIAN Maowei. Optimization of OCC and BOCC architecture design
for urban rail transit [ J]. Urban Mass Transit, 2024, 27
(9): 264.

(7] i & B — AR Bl B 18 17 25 & W D 2R 5 48 v
FELI]. WTHUESSGENIST, 2024, 27(7) : 312.
MENG Hongfei. Integration research on next generation compre-
hensive monitoring system for urban underground infrastructure op-
eration[ J ]. Urban Mass Transit, 2024, 27(7) : 312.

(81 AR, A AR—F, 45, T B8 b o 2 B Y i Rt o 15 i
REDYIEAETTEL ], #RHPRPLALI ,2024,37(2) : 116.
YE Dong, ZHENG Jie, DAI Yiping, et al. Health status grading
evaluation method of subway power supply equipment considering
index importance [ J ]. Urban rapid rail transit, 2024, 37

(2): 116.

- ¥AS B H0:2025-02-10 141 B #1:2025-03-14  3H ik B HA7:2025-05-10
Received :2025-02-10  Revised :2025-03-14  Published :2025-05-10
CIBAEEE B, &% IAIF,59435501 @ qq. com
- ©C ¥R T 4 B AR ) A F Ak, FFAEIR CC BY-NC-ND #
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

- 11 -





