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Exploration of the Application of Smart Operation and Maintenance System
for Urban Rail Power Substations

GUO Zhiqi
(Beijing Urban Construction Design & Development Group Co., Ltd., Beijing 100037)

Abstract: An investigation into the current status of the smart operation and maintenance system for urban rail power
substations has been conducted. The paper summarizes the challenges faced by the current comprehensive automation system
scheduling and operation and maintenance methods of urban rail power substations, which are considered from aspects such
as system architecture, hardware configuration, information conditions, dispatching mode, and operation and maintenance
management. Requirements for the smart operation and maintenance system of urban rail power substations have been proposed.
The overall framework of the smart operation and maintenance system for urban rail power substations has been designed;
various independently constructed power supply subsystems have been integrated to form a unified dispatching and operation
and maintenance platform, and the full life cycle data of equipment on both the power supply and distribution sides of the urban
rail power supply system have been integrated. The smart operation and maintenance system for substations in the urban rail power
supply field, which has been constructed, is applicable to the technical specifications of the urban rail cloud, addressing issues such
as decentralized construction, inconsistent standards, and redundant investment in multiple subsystems and key equipment of
the urban rail power supply system. It meets the current and future development needs of intelligent power supply systems.
Keywords: urban rail transit; substation; smart operation and maintenance system; overall framework; function design
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Figure 1 Components of substation intelligent operation

and maintenance system
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Table 1 Comparison between intelligent operation
and maintenance system and traditional system
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Table 2 Technical characteristics of substation intelligent
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Table 3 Comparison of integrated automation and
subsystem configuration in urban rail power supply system

A

. ‘ AT
B A miti g’f % EEEH A A A&
o b A%)
A%
‘ﬁ: E Ab}a—
it LT F(E A
win o, =hEaA 3k 7 Py 7 7 %
Ba T dm ik oo
‘%2}3 3@1@’ /nl.)
THL RN Y F(=ikE AHA
i | FRMA Em - SCADA, #L #1% = | 2
i S GzR % FMiERiE =4
% ik eRw) i
B
T .
mg ° 22 R amer Am T %
4% WA AEA Y
. o %€ é?~ﬁ%>§ﬁ L
g g RRT Re o 6R%) E &b AF
U7 S T Bl AL &%
A% . GF . o
Ve 3k F

ESTLEWIE S | PIR Y E LN A0 4 RN e 95
THOLR aEIZgE RS, LR AEIEE RGN A
Bls BGH PR R, SR e =T A b
W SRR 2 & BBk B, B BIX . B DRest
FEIE B O R B, B T ORI i 21 M
AN R REISYEBE N AR TN I B gl
Yeik Bk, BRSL LILA M IR Lo, AM)E
BEFWAG s, R REYERAL TN 1R
AR L T Reis 4 fid5 Sk o ISk = A b Lid i o i
ALV RIS Gl B N AL ARt L i A s 4 AT
B RuilG s b, MRIRGS A I =520t TR
Pt eia e SR, SR REIa Y R AT i
B, RAEEE AT LA T AR R T AR, 3ligh
B feia g T BT UMl S ACHE AR T2 A Bl
RGHEN IR RIAZ O R EE, PRUERA TR
P& St Syl PNE S N LR = SN e SV Y
Frére BEl REUHI 27 6 5B AL 4 L S =
SSRGS, g ) R S e ia YR gy
BAERLTG . PRI SRS 2 Pr.

|

URBAN RAPID RAIL TRANSIT 109



EHIRBIZE - F38% F 28 2025F 4 A

Webfli % 7%

B o BRI S Ay IR

i

pey E s E

AL

i 'l
&
S A =gt}
———~\\:Tfj
-

A E AL
E So% N
L, U B »
E-xe S FHCCTVRSE
S —_
el g i SRany Eaaayy ol el
: v DC1500V g AR
AR e 400 VI AR 35 kVIFKHE  DELY WL ASHT
oo A rge g A mge ek

K2 shgAr i s e R GUH K

Figure 2 Components of station-level substation intelligent operation and maintenance system
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