H 3h b £ R 5 R H

138 Techniques of Automation and Applications

2026 4F 45 45 3% 453 0

DOI;10. 20033/]. 1003-7241. (2026)03-0138-05

ETYBRMBOEmHS REFEREEREF LMV

TRRAL, RS, o B, t BB, BRILOm', BRGNS, Rk
(1. B7KACTRTT s R ARA FR A7), V95 350 22500052, 50 K2 S SRETR D /) TR 5%, V195 0 225127)

 ECRAEH R HEE SR s 1T 4R KR R R T 2 A 1 8 VIR R e OO N, RINET ALY
BRI 5 I SR BE S BEAE IR R G454, A VPDN 4 g B 4000 %% 1) & S8 8, 52 B0 58 0 I3 i /K SR e s ol i 5 AR 45 b i 8
PR AL AR Z R W 28 22 ATl A . WAl K AL BEHE 45 BB R AL TR u iS4 T80 (A IR BRI B 45 | iR AT A RS S
TEM AL $iz P S R A U Be s i, T LA At e SRATLZH ) VA i e, Y it 4 65 DL AL BCRIF AL . BT supOS JF & (i 72
SRR SE I 2 A AR g T L 2R G , ISATA R B R R T U B HED R R e R IR R LR R
Pl dEd

SRR YT AL B RS 48 ; I RR AR AT s W R & 5 RS TN DL AR B ok

FESZES . TP391;TV6] XERARAERD . A XEHS: 1003-7241(2026)03-0138-05

Development and application of intelligent centralized control system
for pump station group based on 10T
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Abstract; Adopting advanced technology to improve the operation and maintenance level of urban drainage pumping stations is an urgent
requirement for ensuring urban safety and a core component of building an intelligent city. An intelligent centralized control system structure
for pump stations based on a public IoT platform is proposed. A virtual encrypted dedicated channel is constructed using VPDN to achieve
network security communication between the on-site intelligent controller of pump units in the pump station and the data collector in the
centralized control center. The developed intelligent controller for water pump units can collect operational data, equipment status data,
environmental data, etc. for real-time evaluation of equipment status, decision-making for unit operation, and multi-mode intelligent
control. It can timely detect potential faults in the unit, balance the number and duration of start-up for each unit. The remote centralized
control software developed based on the supOS can achieve centralized operation monitoring of multiple pumping stations and remote control
of multiple modes. The operation results show that the system achieves the expected intelligent centralized control requirements for the
drainage pump station group, with safety, stability, good scalability, and easy maintenance.

Keywords: urban pump station group; intelligent controller; centralized control software; IoT platform; status evaluation; decision-making
for unit operation
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Fig. 1 Structuralblock diagram of the intelligent centralized

control system for pump station group
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Fig.2  Composition block diagram of pump unit
intelligent controller
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Fig. 3 Decision-making flowchart for unit operation

Wk 3 PR HLAHBLE AR AT 1) iR A2t

Y

K KAL BLAETT HURESFEAE 5 2) 43T A LA
MR v, R T, 5 A, FLE A R L PO
B BARA K IR PR A AT 2K T MLAL A ft HEIR 2
SEEFITA 53 ) MR R AR B E 1T 59 5 HLALS 15 Ik SR 2
BTG s 4) HRIFAK LA B RDIR S B 1T
JEASE R E Kt KA B AR Ak A 8 22 {5 B A 2 T4
B B FEHLECRE WL G5 R HLIN S5 LT 2 5
S)RKHATHLAL 2 A shil,

2.2.1  JUATKALAIN 5 2%

TER SRR T A Bk KA KA AR R A, AR
NIV 2% T W R AR K A shifs il
PLC SZHF R AW H K A7 (9K G248 H, FH,, 249 H K
PR K 2% AH,, = H, - H, < o, (i1 a, =3 cm)
B, SR B UK SEME R H = (H, + H,) 2 fE RS
PBIRFE MWL . YKAI 2% AH, > o, &R SRR
EYE N A TA B SRR 22 0 IR, s 4 A B ]
VL3 358 5 By A R 7K b K A R B AR Sk I PR 2 Y
RISEBRAK S , 808 RIS T8 F A AAL IE
2.2.2 KEHLUREIEN ik

KK IENALRE R R IEH R B 3 AR,
AHE P RS AR FIR B R i G 2 1 s

Fz1 KENARKSRIS

Tab. 1  Status classification of pump unit
R ik i
IEH RESEAEER EEEN, ETHRE
TEE RESHAERL A BIRATRE, % 2K
g RS HOBS FRUERRE , B HEH LR &

L7 KRB AT B R Bl L R ALTRLEE Bk
Je B EARAS KRR RS Fi B 4 TR 1 AR A
W 2B BER 3 )2 B 1 5 AR UG AT AR ZS B PPAN AL 2
KRBV

1) RESEIY . LKL HIL AT A 25 Ab 2 2 4k 5
R Ia M i /K S AR IR S, DR/ NRIBLAL B E 1 R
SRR DR R B HLAL PT AR A BT 20 1 T LR
AR

B, W ARSI A V, 1 B A B{E S0 v,
Vo AV JRTE—EERS BN (Flan 1 A~ H W) JRahfl
V, AR AV, > 002 BTG AY, < 002 TR
SESCAV, SV B B, SRSV R EE
TEWR,

MV, < VOB FHE VORCOEET RS

MV, < Vo<V, H AV, AN AE V, e

MY, <V, < V,,HAV, > AV, B HIE V, N R
R, KU

MV, > Vi, B FGE VR R RS L, R R

[l RE , Ak 45 FEDLAE T80 1 0 2 AN 88 I e o AR5
LR T, R SRS = PPN S 7 ik ik



A Zh b 8 R 5 H

2026 4F 55 45 % 55 3 1) Techniques of Automation and Applications 141
AT HE P #AH > 0, FARYE AH BUER) R/ NE S MIFHL 558,

UL 20 (0 el WL R (T 00 7 5 1 0 (T LA 2
FSCHIK AL B AT AR e 4%, TR b iB 47 R K
S, T DA e X 28 0 % O R B R R % A
B T KRB AT M e it i 2 PIRTHLADIR S S804 1
HOTE = A

MK IEHLA K A 50 sh2 BB, 5 KA R P T
KHG TG, e LA T ek PR A . 2 R i DA HE BR
J& NETE B G PER E E R,

&3V,

£l
THER )
i 1|
BB A, L
ﬂi?f(ﬂ&{%ff'éﬁ?ﬁ;
B4 KRENARSEN SR
Fig.4 Condition assessment procedure for pump unit
2) PLALRZETFY
1E_FRRES R A W i LAl B JEAT HLA AR 1)
P, AL AR O T A o ) B — SRR Y e 22
B4 NRE AL — DA T B i HLALR S/
PR AE R e, 2 4 A IREHER S I H T I, ALK
BRPFREER NIRRT . SR RE PR E AT
CTERT I HLALRERIIT A8 RN R,
2.2.3 MBSz RET %
Tt ZEAHRST A | AR 5 K S HLZH A4 BRI 2 B
FEIHR R A5 UK R Kt K L S A Al i R 2 AT 2
ZE I % . K5 RILA RS R EE

AN

YA ey

HEAKHAKAL H

E— TEHLE
&%

ey i
ALER AH e A
IS s —
L BAE SHE

oA
Bs5 #ARERRTEE

Fig. 5 Schematic diagram of decision-making for unit operation
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Fig. 6 Remote monitor operation HMI for pump station
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