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Design of pumping station lifecycle management system based on digital twin

Ting Wang
Hangzhou Seck Intelligent Technology Co., Ltd., Hangzhou, Zhejiang

[ Abstract] The traditional pumping station management model has significant limitations, such as information
silos, low operation and maintenance efficiency, and insufficient lifecycle visualization. The rise of digital twin
technology has brought a transformation opportunity for pumping station management systems. With digital twin as
the core, this paper constructs a pumping station lifecycle management system covering the stages of design,
construction, operation and maintenance, and renovation. The system integrates functions including 3D modeling,
real-time monitoring, predictive maintenance, and virtual-real synchronization, realizing the transformation of a data-
driven management model. This system can effectively improve the intelligence level of equipment management and
operational safety, and promote the scientificization of pumping station operation and maintenance decisions.
Through testing in actual scenarios, the practicality and scalability of the system in the entire engineering cycle are
verified, providing a theoretical basis and technical support for the construction of smart water conservancy.

[ Keywords] Digital twin; Pumping station management; Lifecycle; Smart water conservancy; System design

518 PR S S IR, B SR BRE . AIHE
FE R T HEET . R HEBE & Tk RGBT,
(2 B R, HISATRCR 58 BUK T BRI | RIGEGERFANZL B S P
BUWOKM ARG 2 5fE. S, SHCRBER FUEVE T HEK . Bty AR A Tl it

TS EE AP REUE G T, AFE I IEI IK ARG B REREA it , s e BUKCT Eak ok
EEILEMAE SR SR . B E TRBANKR RGN AR SRR R, RS
AR UL SR & a8 @Rl B R AR RuEHEEAT, BT ERAGEE, B
SO B SR S R R A ) SN 2 L, AR 4 EERAEAE MR BT R, Btk W 384T 4EPAE
A dn AWE BGRAL U Attt . ASCRESARE AR ARSRZ S - NEETY 6, SEEUER
FERET N S, MRS, RBEBORBISE iR, [FREILERIR. 184 N R i 4T
PRALREEATRYT, BAEJWKAIB A E ST e e SR, sh R SCRr, ORI

-59.-


https://sdr.oajrc.org/

FHE

SRR R b U B R ST

TigAT 2 e 5w ROEE . WA BATIRA T B
VEJE, B SR TTNGE 78 55, H R AT pish
B FPRE, Tk Eshis gt SRR .

FERIEBATH, BTRZ &AM RS, &
FIS IR IR T BOA IR, W%, Bfd e 2
JEAEVL S R IR IS ATIRES . BRI B INL
AT ARRGT G, R EEIME", sh=5—
I EtE L BEAT B A A e SRR AL AR K
AN 7 AR, WAF TR TR SR A A
R o R TR AEF i RO S W RS L T
PG B 75 2R TR P2 55 N i 2 i i 4™ L
Wi SR uh R RE T o B AT AL T Bl — Tk B
[ R, o A5 T O R B P 22 (B4 JR) s AR
o WRIRESSEB Z BRI

PR GL AR G BEOEAF AR B = 4 7 iy Jo ) L P
RN LIPS o WK VAN M AN e 4 Y el L[S B
MR, RGEREA R, R
AMECURSS TR it WS, RS 4E A
JASEAE BATAT TR AE R L, S8 BRI R,
A T o XA R AR T R ) T ARk AR
PR AH B e R AU asta), 2 7 RS REL
THRIRTRENE . BEE KA BEC T . R Re it e
IR, Al g 2 vl B 5 oM LAE RS IA R KA T2
FEXT R 224 AP 4E B BT oK, B A 5IN
St (5 BRI %,

2 HFFEAEREEE S RRTRN RN ES T

By 2R R BORAE SR & 2 VR B . S 7
FOREN . B RE TP ] B Se B, AR KR it
B E AT R B L 2 N L. B AR
SR SCAR B R, SR A IB AT RS
WL ZH JE AT A B AT BN 5 R P
IR PSR LA B . R B R . 2
AR BENE R Rl N BETH SRS A B BAR AT 48—
A, SEULCRESLED . WA ET, NEEE
PROBLSCI RS S WUE D HTRE S, AR T ARk
IBAT VR REAL KT

FEGE kA A LV B b, B AR AR HOR AT B
FIh L 84T 4B TREGR I B SEELEURE
SERREEACR G . AERTHRT B, 4RSS GK
JIREA, AT 5 TS0 UE A2 ol 45 4 ) 5 BRI S R Y
Mk WL BL BIM RS ERARGL S, A
e TR SRR, I24ERT B (R BhSE Bl S

-60 -

D3 SEEHE A AT, SPGB A TR
W5 T BNAEAE TR I s SO B, xR 245
(0 A, GBI E AT &, PRARR SR AR . 1X
PR zE A0, PRI 2R RS, M T 2Rk
EHEHE, ST TR BRI R R E S .
B AR IR N 2 QLR A TP PR A TR K
. AEZAWRNITH, Berasd s kS
ARG, SEPUN GBI A& WK IR BAL, T[] 45iE
TR RS HED T, I RIS B I HE IR T s 7
TREBEAE T T, Gl REAREUE 5 W R MRS HUIR
FEEEXT, R FEIZ TR, Se T Re A B 1 fE
T EEH, RS TER R, SREXE
FEORES FTIHBEE . DR ERFE S, Nik&
BB 5 T G SR AL T SR AR . B AR AR A
7RSI R, BEHES) 1 KOR A 1 e
M REL . SELAML. ATEREE TR R .
3 RIS FREEIRRGHIINEIM S KA
P i — B 8 2 1 B T B 28 A I 3 A A i
WEH RS, TMNRADGEMEGHERLZIHAE
AT R fEYIRRSE T TH, 1% R G0E
THAEREZ . AR E . B Ee TR TR
HZ PRS2 A F B . B RE)Z
BTSN SRR 2 T KA KR . 3
RASTEE B BALIKEN 2 DAY B A AN A e AR
fith, MIERIZIEBIER, LR SLhE; e T E
BT KRB TR RESE, & EERE. &
ITHEREIATERE VIS TS B2 PRt =40
FHIi, TP B IR A A s R E SR
EHH AT A B EE . TR SR SIS AL .
TERBEHOR SO T, 8 e 2 IRER R A+
K, RAFHRRLZFEELS . BHRASEETE
(PIER RS X, ST SR . SCiE . SRR
NG NSRRI
PR, WA T RS M EIAR. T 20, 81T
SRR FRG FE RIS, MR E ARG A&
A BT HAE ). F# 2 N TR Re S T sk
IR, g KA HHCIZ M (LSTM) Wikt & %4
TR TSR AL (SVMD 1538 A AR Y,
AU THEm RGP N5 B IE NS B E A
MBS ATAG E I ER , SR =4 GIS. WebGL
A, SLUERETIRE 4 5 25 J7 58 =,
P F P ARG AN BRACR



FHE

SRR R R AU B R Gl

RGN EE Y IR RO EEE &
FERSENETT I, 5 DR PR 2R G000 R B i BB A B Ak
BEETT, R A 55T FER AT B
TALE, Jgb G ARG RS RYET T, RS
TR B A AR B 20, T 0 Th RE A
BReRE . RIS, REH R RPN %4
B, o i A AT I AL B, PREER bR
BIZATE AP . WIS EAREEOR,
A H B AR AR R A P R G AR A% R IR B
AL 5 IR SCRERE ST, WON R B ORI R G4
JEBEE T SR .

4 RGKh ROl SR REE N

FESCBR R R, S B R AR R B R G
JEBL B IR RENL S . FEISATE BT, RE0E
1oL 22 4 R 50 UK 50y ST IRT 5 3 50 48 PR A A SN
Fo3HT, EIagE N S RERSAE E B IR B IS AT RO
SIS R TE tE AT B T e fs R S e A
ARG e EE, @I T NS REYE
e BB SE, IRk s Ja HIR0E 5 12 4E S A
IRAE T Bl SR AN SRR T, R Gl
H I 5 SRR RESRTT T R FAT b B e
T T R BRBAT 7 e S S REE, theR XS
i AR T B T R e

FERGUEATH, MEFHRE - HHE- D IIm
. B2 IH R N2 2 R G A5
EAREAGE — . O AREN R, RS
B FARER . m s R GRS 4 5 2R
iR B ER, F B P R A B A
MR RGWA I RE ) SRREE. HPRE, iz
YEN BB R GHRAT L RIE B IR R, A7 AE
BEIANTE 73 B R A AR A ), B XX L )i, 7
FENBOR . B HLGRE 2 4E R U R HEE R G0k,
B IR R G REIBAT I B R AT RARE -

NHRTE RGP RLRE, S WAEBORZ T E S
IR AR AR R, RV B BRI AR S AR
kg NGO, RIPRGHANE; £7 6280
£, SINGGHES = GRE RN, SEIEHE
R AEE SR AEN G, HE DR
RIFENAR R, InasExsge N G R TR R R
SRS, 45 G PR Is AT s AR AR
MBHE R DR, @RS RGBT 5%
L], TR A R R e R B R S

-61 -

P U b S BUAROKR TRE R Refb R 8, MBS
TR IR T SRt )54

5 iR

BT R AR A IR B0 A A o R A B R G
TRESEA . mE FE SRR, ATITeE T
FE GRS B ANEy B B 2R IS 4 S 75 T
153 PR« 12 32 Gt DABHR R Bl A i 0 Rl — 4 AR
S AN TS 285 N o N R
e 5uE At iR, A RGETE T R AT BeAL
RIS R KT Rk, BEE AN WHEIE S
TR SE R R ANHETE, 0728 AR AR TRV Y B
JIKFI AR B AL LAY, e s B A KR Al
Wt HAAR RIT AL IR S I 5 R SR BN RE

S 3CHK

SR AR PG IR, TR 25 AR AR R S R
SR RGBT B[] # VK RI K B 22 B 24 3] 2025,
37(03):45-50

Fe v DR, R, 5. B 2R A R RSB AT HE P
I FH 43 BT[] L 757K #1,2025,(06):21-26.
KA, B T4, WP . IR IR B 1 o0 T st B RS
B YR B G 0TS B (9] K AR LR (R 5 30),
2025, 56(S1):484-490

H L sk E SO k. B AR R RTE S g AT B
BRI F[I].FE B TR 5B 5#,2025,44(01):21-26.
Mot 2R AR AR KR 3 3l 88 e A B e S BB B FH (0],
K b2 42,2024,(19):74-76.

B R AE R, B AR A R IE R R s AT
IR [J]. 7K R A 5 BF,2024,(06):45-48.

FE IE, XIBR 0, MBS, B an /b " i gl S
[J]. i K R B EL AL, 2024,(01):49-53.

G RO, X1 e 52, R T L 5 e A A 1 i R T AR AL
W58 S S I [C/ R R KR 32452023 KR AR K 22
WA B — ) BRIL/KFIZR G BRIV KR BL 2 5
Bit,2023:326-334.

(1]

(2]

(3]

(4]

[5]

(7]

(8]

FRALE B ©2025 £ 5 TFIERBUH TR 58 70 (OAJRC) T
H. ACEHEBARILEZE A ERKR

https://creativecommons.org/licenses/by/4.0/

(@ JoPEN ACCESS



https://creativecommons.org/licenses/by/4.0/

	引言
	1 泵站传统管理存在的核心问题与挑战
	2 数字孪生在泵站全生命周期中的应用价值分析
	3 泵站数字孪生管理系统的功能架构与关键技术
	4 系统实施成效评估与优化策略建议
	5 结语

