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Overall Design and Key Functions of Urban
Rail Transit Energy Management System

LI Ye, ZHANG Lingyun, LIU Guotong, WANG
Xin, JI Xiangyu

Abstract Obijective; To enhance the refined management of
energy in URT (urban rail transit) and achieve the goal of en-
ergy conservation and consumption reduction through informa-
tion technology, the overall design and primary functions of the
URT energy management system are investigated. Method. A
survey of the current status of URT energy management is con-
ducted, summarizing the pain points of existing energy man-
agement methods from aspects such as hardware conditions,

operational methods, information conditions and management

methods. The application requirements for URT energy man-
agement are identified. Based on these requirements and the
current software and hardware conditions in URT industry, the
overall objectives of URT energy management are established,
including expanding the scope of energy data asset manage-
ment, enhancing intelligent energy-saving algorithms, and con-
structing a digital energy management system. Guided by the
overall design concept of Source-network-load-storage’, a uni-
fied energy management system overall architecture for the
URT industry is developed, and the primary functions of URT
energy management system are elucidated, including intelligent
allocation, intelligent inspection, intelligent operation-mainte-
nance, and intelligent control. Result and Conclusion: A tai-
lored energy management system suitable for the URT industry
is formulated. The overall architecture of the system is divided
into layers from bottom to top; data perception layer, network
transmission layer, data storage layer, data processing layer,
data analysis layer, application layer, and display layer.

Key words urban rail transit; energy management system;
overall design; main function

Author’s address Academy of Railway Sciences ( Beijing)

Engineering Consult Co. , Ltd. , 100081, Beijing, China

ST A S (LA g AR k™) 1 R A T
PEBEE X REIAE FLEOR A H aRd o (U B
IRER G 3T B R R A AL $2 4, = 2025 4%,
A3 12 AT Ml B A i SR e AR A R R R
2020 AETRES% o (P E S T B A (0 R
R RATENIT 58 ) $ R TR A (0 L, 2030 4 iy 5
Bl kI, 2060 AF i 2 B T AR H bR b 1 ik
T S B e A FR A 28 ) 2 1 A R LAY &
JRE 25 KA Pk ) B [X B AT SR ML IR

= PRHBE () TR A PR BRI R 4100 H (20222X3003 ) 5 A [ BRadi B2 Be 7 4 M BRZA FIRMIEIT A4 100 H (2023 Y1244 )

s W FARH

- 129 -



FERR , HE ST B REREIR R 40, & 2025 4B EREAE T
AR FRARIL ] 15% 19 HAR™ .

ST B9 K R R S BOE E BERE Y S R
P20, TR RE IR ik AE 2 BT 1 R 1 s 2l K e
(A e B i 2 A I I R B
BLES2: ST S LB AR TE & A7l 14 % J8 2,
& S AL B AL X 3 B RE VR R B A I W O vk, T
TG TR T 190 TR A 194 i R 0B Rl
JE (R ST A , A5 58 B RETRAS By =X g e s

1 HHaEEEIRRERS T

1.1 BRSH

FR, FE PN 36k 280 E VR4 B0 M B AL R B R
B A R R Y BE TR LA R A IR K220, 77
T (R EAR T

1) HEga B SR IR
M S BURSV-7  J A R A ST PR SR o B S 4k
1% B £ S o F RE 1R 25 R BB AL K - AIG, A sk 1y
RERE A A2

2) NTARN T xE AR UE . B TR A 7E A
4 E A B 2l S R AR T3 N TR e N
Tidske NTARML B £, fE3b 3 45 5 8
FEYD TP SO 5 2 BB 1 A n) A BN R B
AU B TR &S W N B NS &8 9 (D
PRAE RS AN A5 BAZ B RCR AL, HAE
PRAE RS TCvR A RO

3) {5 EBERMELIFTRE . H AT, IR A R
YV RREEH RS LS MG SRR NA
BN 5 BN IR AT SRATAE -

4) BRI RISy . ST AL A 1
REVEA B 28 G2 AN RE A S0 B 12e i W 92 R B VR B30 46
T Hr MO SL A ) T RE , B RE AL A I 19 FBOA
KPR P AR TE 43

5) BRURAE P AR G IR . IR B BB R AR
FEORIE T K R HAERS 2 B A H A RE VR A
RGP AR RER K AN A PRI G, 5 BUE FEXT
GNETH

6) BEIRAS BT IK G . W T RETR 0048 B 7 X
BOMARSE, RIE AR FEAT S 1k i 8 5 457 22 1 B, ol
ZXRPHRETRL 55 A B G
1.2 RS

B XTI BE VRS BRAYBUIR , AAAE a0 72K

1) TS/ ek, R Ty

- 130 -

IR IR TR G BT KR 1 ik AL
K-, SEBAE REAUZS 18] ) 207 (oL e df

2) HEdEREIR 4 77 i R U R BaE . AR -
o i - ™ ) BE 5 4 A7 i A S0 ) B, SR P B AR RE
S IR SN

3) SEERIE OB AL . BEE AR AE1L
FEHEFE G, SR 1015 A 45 F A0 i S o SR 4 O I
FAH T M B A A S e 74 AL

4) PORBA BERAE BEVE I o R BR L RE LASP Y
FARREIRAN A BV, & R REIRAE BV

5) WEE A ST RERERAR o PR RESE 1,
MEABIE I ZRE R, SEBL BRI B T R IFXS
KHEREFEBL A 1Y A Sh ] o

6) BT REIRAT BA R . R BUA Y RE TR
7 2 S LU B AL T BO B A A RO RETRE
MR

2 WHEEFEEE RSN SMEIEIT

W RE IR PR R G B 58 Y5-I - - i 7 HE JA
T URE R A B0 o 4k, ot i P fg
T84 7 JRV I 1) v 1) 45 A S B s 85, B A
BCABIR B9 43 FL 5 48, LA IK BI0RS o fb 32 1 RS 41k
B SRR B A
2.1 BEBFR

W RE VR A R AR 41 AL T Ok AR VR A B IR 1
TREE A BARTR SR B DATR 3 A B H A5

1) P KA IR 06 8 BV . AE IR by
R Ee3G oy A R AR 2% OB HL 3R L T
HL RS B B BT RE IR 1B 28 I R — 4R se L ik
AN A RE TR FH TS B LA P 5 XA 22 TH L ik
VAT EE T, A P 006 Do A W 4 s A 7 858 o

2) SEERA R R L . RPN e TR Rk s
PRGBS, ) T 0 B0 AN B 2R ik 45 25
SIATT TR R 2 A A | S B LA e G LB R
X B 4 K T R T, A R PR BE b 3k 1)1 R [ FE 1Y
H.

3) MR RERAE IR R . H e IR
PN FH B A8 BRATI A T R0 R o B, 3 R T AT SR 4
PR, T HIRZ K AR TE TARIER B &, 45
A EATI 5 TR MIEETR K, L /%™ 6
T, A8 45 A T R R A% B A A AR R 5 RIS
RETRAE B 55 (L35 A ] BE V5 A 2R 55 L W 55l 55
RWRAS T\ 5555 ) T o35 I RE RS FRA 2 .



2.2 BKZEN
BT A AR G SR SRR S T I AR
PRI RR AR ATk 0 Hr R SERE T, A R L

Sl 73 AR (AL R B AT AR R e
AEERE BRI R RN E T LR
TS PR G SRS AN T TR

| GIS | | BIM | CIM | it
HhR mmme || mrewm || meemm || wsws || soes
2l | ARG e
| (| (e (% wa | %] || (e o 2] | (] () el (o) Vi (o | ] (2] (2
R el o] (2| |55 | |m (2] ] (0] ||| e (]| () V2 (e | {1 |2 (2
| 2] | |2 | (=] || )2 ]2 ) 2 ) Vel | ] 2
b || B | e[ (|| | ] Vo] |5 | || (e () ||| |2 | | [br
1] wr| || || &
| whesm | [PmsBEE] | e | [@eeRswenn| [(Easemnmn |
[ st | | maatw | gEnm | | mwmmw | [ mEme |
[ mewmor | | wwes | | mmye | [ Az | | mwseE |
[ mowm | [ 4cmz | saM% | [ LEm% | [ osMm% ]
e . : =
e =5 Bn =
[ owmews || eeme || mee || e || mew || wmkR |

 : GIS Jy MR B AR 505 BIM D9 J 37 BB ; CIM Sl (5 EUBE 8 54 G O 35 4 QRS sl {R A5G e 5 4R
B fE A s LTE Sy 13k ; GSM Dy & 3RES Slid (= b
BT SRBREIRE AR SE R ALY

Fig.1 Overall structure of URT energy management system
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