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Energy—Saving Operation Strategy for Wen
Shitang Pumping Station Based on Life Cycle Cost
YANG Huimin, SONG Shiliang
(Yanwei Branch, Water Grid Operation and Dispatching Center of Shandong Province, Yantai, Shandong 265600, China)

Abstract: Taking Wen Shitang Pumping Station, a key node of the Water Diversion Project to Jiaodong Area, as the
research object, this paper applies the Life Cycle Cost (LCC) theory to formulate energy—saving operation strategies for
the pumping station. A techno—economic integrated analytical framework is established to address prominent problems
including electricity charges accounting for over 63.8% of total costs and worsening equipment aging. The paper
systematically analyzes energy consumption structure and LCC distribution, and identifies that operational energy cost
dominates with a proportion of 65%. On this basis, integrated energy—saving strategies are proposed from equipment,
operation and management dimensions: promoting digital transformation with high—efficiency permanent magnet motors
and speed regulation systems, as demonstrated by applications in slurry circulating pumps and condensate pumps;
developing an intelligent dispatching system based on time—of-use electricity price and unit combination optimization to
achieve higher energy efficiency; establishing a preventive mainienance and LCC information management system to
improve equipment operational efficiency and reduce maintenance costs. Practices show that the proposed strategies
achieve an annual electricity saving of 1.26 million kW *h and reduce the present value of life cycle cost by approximately
CNY 5.3 million, offering a replicable technical route and management paradigm for safe, low—carbon and economical
operation of large—scale pumping stations.

Key words: Wen Shitang Pumping Station; Life cycle cost; Pumping station energy saving

AT AR K TR AR R ArAf a6 000 ho 78 XK g 155 T, 5k
GRS I —— S YR RIE RS . ST R — R AR A RS B, H
K GEIR N A B B Ay AN By OO HIs T B B 60%; IR
12.6 m¥s, 2 29 m, BENLE R 7 100 kW, iR Wi HE 20251111
10 GHLA( GREERHLMN 2 FFEAL), iz IE&E M4 B 81987—), %, T4




2026.7

B, R A T A A9 BB RANIBG A RIET BT R -5

AR, AEG BANEET Y S XU o PRI TR
IRAE T AR RE R G842 Ry 4 i Rl B LA T
RERICHE IS AR Y, o SCT | A4 2E A Rl T
S VN BURERVARE % N2ty i N A 2 S
AT IRA 2R S 1 eI T R, B TESE B
EEN Y ETAN 3 ey €S E L Nery €l DI (5 g
F R R T AR s () BLAC AL A AL B 7 R e A =
A o

1 &SRR ASRIEEITER

21 i R A (LCC) 45 32— Fh e E Y
TAVEHIHLE, I H o 45 19 A JR AL AT
Wk, G & B B v Ak st g
Yo ST E R A B B AR I AR
A ISR A BRI AL PSR, S P4 A A TR
SEAS T/ MU H R
11 LCCAABALE MR EE

Sk ) a A R AR S S FE IR B AL
A GBATREFERAR HEP AR BRI R A
NABTEAL B RASE . HIABC AR I R R .

LCC=C;+Cp+Cy+Cp+Cy

XA C o NRIIATEE , C,) Riaf THEFERIAS, Cy
YA RAS , Cp MR LA, €, MRIR AN B
AR

FERA X ISR RERET B, 21768
A Co 1 H R I 63.8%, & LCC FEhl %
G AT 305 AT R B BIORE XoT 4 A i JE 2] 4
P YCE RS
12 LCC o5 FaafT AR A

LCC 7 Hr- 5 1 REia 1T Z IR E B TR ZI N
TERRZR AR BUAEH AR PR & i . E3R
VBT B, Y BE O AR B AR 2 T )
L, R T- TRUAS AZ DHRIR R, FE B TR
BB, sk AL S AL G L LAH B, BRSR SR I A%
i 209%~30%, {AHE Sl TRl et
iy ) 0 DA 3 4 R BRI [l 3 AR T e A v
MRS o A 775 M R IO FE B PR S 58 e A A I8
BB IFRIET LCC HLG TR R, B
SRIZ % B BB ITRR G A& =2 15%, {03
LR (K IR S RE AT BRI 45 F B HA 45
F 234, HAE 10 FAA AN TT T4 LCC 4
25%. BEAN,LCC /3t Mis i ki fb et 7=

At o JE A A RSt T TOL T R BEFEI AL
AL, AT LURTHTH 3T i SR LML A & iz
B AR, SR AT AT S 220 & 3
PRIGE—

2 BAIAREIEITIRS LCC Zf

21 BATHEX G RALLEH

BAGHEIRA S ALY 2 FIHHE
RGBT RIR G, BAEMUET TRS
T RGNV L brisfr R R R EE R LM, B
HI, FE MR R 1R B H O B R R R T A B, K
FER T N SRR LA B R SE B e
FEHHHNWHEALL T BE B TR, R RS
PARBEFE M =5 , EL DR 8 H ALAT B Ak T i X as
T REYR B . RIS, PRI AL A JE Y e F
TRAZRFEE M S S U 7, I T OGS Ry
AL BTN T A SO XU, RE A T A I Y A
BT SR Z T, 2 B RS N R
TR AT R R e R R LA R B T B
FTREOL A A 6 AN H I ERER I, 3RS T
T AR T Mg at s, ik 1.
BN, REPLLAE 50%~100%% 3H 1
FEl N FESL R T, T AR N B2 2 h A L
M 100% %2 S0%HT, A IR M 570 kW fFEZE
160 kW, 45 LR E 1A 71.9%, % —45% B985k
THRET TER T ReTh B R, iER T
Ptk t iz Uy F e 2k,

F 1 VEAYLIE R R T A0 86 #5595 L R A U B3R

i 2= R/ AT PR bR T e/

/%  (remin™) Z/KW X % B%  FW %
100 748 570 0.89 952 — —
90 700 450 0.87 94.5 120 21.1
80 660 330 0.85 93.8 240 42.1
70 610 270 0.83 93.0 300 52.6
60 580 198 0.81 92.1 372 65.3
50 530 160 0.78 90.5 410 71.9

22 AT LCC#RALH RS

T R ARIRA 1 2R AN S R AIE
T 5 A9 55 50t G110 S 4ET R R T
T RGRIMIT, FHRA LCC B kR &
WAL T T IHAEF AL, AT R, A
ViR 1) LCC 4 Ji HA BB 11 R 7 2 i R 11E
BATREFERLA PR XT = A, IR B DA Y




-6 - MEH, R R T A4 4 B A IBG 7 R ET BT Rk

2026.7

65%; WITATET A 5 20%; e 4E08 M 5
10% ; T AL R BOAS & 4% 5 IR R AL B A o5
1%, HE—XEITREFERIAS A TR BB, T2
HLHLEFE B LRIk 82% , 2% R af M Ak R e fhi e
07 9%, B R 48 (L EAH) B XL BRI 48 ) L #E
i 6%, HABF & 3%, X — el TA5RE T
VEROEE 1507 1) 122 U ALRER AR TT , 3 S A
BITIA I OCHE . BUEgrBrilE—2 e, 2y
35% 1) S RT 289% IR AT ik et -5 41 25 4
HIEAME, T LCC A TR BIAE 7~
T I BT TR R B, 8 A S ST RE SR I 1) il
JEBEHE T Ay ) A S
3 ETLCC T REIEITRIKIZIT
31 FREE: SRR &RR H5HE Kk

VLS 2 TEWS A2 O 8 i R e 3T e B
ARFI= i, DARAS T EETH 20k i e YR A AR
B XHRA 7 58wl ) BLARE LB H 3 A5 T B B2
RS 75— AR A BT RB AT Se e
RO AR, SIA Y 2554 AR
b, K RE [ B AILAE 75%~1009% 111 28310 Bl N B 3
R 3%~5%, HAEMRGE T T MECRTE
PHONIA i BARRIAINAS LLIR 2 a S D L
20%~25% ,{BETF LCC 57, 78 10 44 iy J5 10
P, RCRPET R R B R 2R T 24 2 DU S AR Y
FEP=rE ) 15% IR RS « — X B B PN S fs e
PR R GRS . HARRS AL ok
FHm A0 PWM #6888 1 25508 i 5 kHZ $27+
2 20 kHZ, T2 05 L T I , TR FRARIR Ik
PUFE; 5L FIE DB PID 3l 8k, 245
W HRIa T T.00 A shiia it 2480, vhmde I+ sh
A o R MRS S B s B R T WL IR AR
R, ST W R LG 2R AR A, DASE BT Th
i, RSN S W RS 1
SR R SRR R AR R R G
JERAR I AR s, 27 78 25 4 TAT B SR 45 )
4% CAMAG AL AT BRI ST TR O BCE S L R
FIRERIE I BRI 6 , SERH TR I R R 1AL
RCR RGRERL L BANDK B RS O RR,
BRI L E S
32 BATE FHIREL R TR

B AT TR W Y T S A R B T SR

BITSE P IBA R T REE 1. IRA A%
WiTF &R T HTZ BintUL R REIRE R85, £
T 3O IaeE L — B i ML 4
A2 Ml HE D) 49 B HL IR (Ut B < 8:00~11:00,
18:00-23:00, FEL A 1.2 TT/AW <h; L - 7:00-8:00,
11:00-18:00, LA 0.8 JT/KW *h; 25 A BE : 23:00-7K
H 7:00, B4 0.4 JC/AW +h), LA #5d/ME B
b, B shA s L miat Tl . HARSR w2 AE
HL A3 B Y 42 R as TR g, I T AT 9 o G
Jiftgs K& FERAN BN B0k s
17 AR AT R o BRI, U —IH
Jite RTS8 0l A B H 9% S AR 12%0~15% 0 —
EHHH A, SR Ok (R AL 35 1, 45
7% R BRI RCR R BT AR AR
FLZNHER, LR AR E4LE Fith
MBI 4E o ARG S Bl i far sl i T I 45
A, PUAE TR T fi R G B AARCR IS
29%~3%", SR LAY RE IR, £H0 AT
B RGATRES | & TR, A RE T Th ik e
AR IR TSR IR X ST B )
TR R, IR R L R 817 [FET,
B e T TOLPET AR R 5 B R BE D S Y 52
BRRCR AT I PR, AT AE R BE R IS4,
T AL B S PR
33 FHE.FMHGRLEYE LCCIEEL
EHZ R B 7E 8T O & B R B
WTFB, FLEAY KA S 247 285758
o Tl TIERFREH T LA R | iHad %
BTE R A RGBS . TR
AL AR E W &, SERT R B R ia TR EL
P, R B R A3 A A b L 2 ) B0, WEAR I KT
A (RS, TIPS 7E S e, Bl e 443t
K6, SRS WIAEEAR L, X Rh e 5 =Cng
JEH-RISEHLE A IR D 409% LA |, 4E A AR
15%~20%, [R1HF 0t G ol B 457 138 s A R TR 3% o
FEE PP T, E A R A B I AEPE SR
REFE S RUASE ZTREME, BB4E A /L APk
%, IE RN AR B S AR R T BT
1T BEAL A5 T A MR A 45T 15 BEFE M A
LA , MUK AT AR Ak B 54
A A R W B A SR EE R B 5 A R LT R B
bz 1528 ] i S e sl A S e AR g AT




2026.7

B, R A T A A9 BB RANIBG A RIET BT R -7 -

TSN NGO, A B TR 22 5T
EBE, HESHTE AT 2L AR B

4 45 15

By RS A RS RGN TiRA %
I TTREB T TSRS U I R AGHIRT A
GER G TR, R TSR AR UGE 2
TR S E PR R AR BT R T 2.
SERRR B RS AN B T T Al B
FHRCR—SC B R BERE IR AR 19.2% . 435 &
126 71 kW+h, SfESA M EINYERE AR H %
A2 BUASIREL KA 20 530 T o0, #& %E [l
A 3.8 4o 3X—BARERIE | L.CC FSHE R
FEVHRERE PR ARl 2 ST F M A A kAR
1k R SR BEI IR AL 1 rT B A AR
FHK, A A S B 2 TR R

DA AER, AR E“AR” s T BKFITT

v AT R R TR AR A ST o

S % ik

[1] ARG Al 426 B I A SRR R A2 1] R
7.2025(9):92-94.

[2] ZEBHER LT A A LS ISR AN A P SR W ).
bk B 0,2025,23(17) :61-63.

[3] Z=4t, 2405, TN TR FIT BIM FARM &AM
JE R AP R0 JE, 2025(8) : 153-155.

[4] RO AT TR A T H A 2E R AR Y P R
) H%,2025(8):215-217.

[5] BAiEse b an A A AR 1 S R BB A AR AL AR 1T
fh I e e SR AR5, 2025(8) :30-32.

[6]  ZEIE A7 VRl PN R A R AT I 1 R R 0 ) B s i S
R kAR, 2017(9) :279.

(RfEHE KE&)

R N N

(L% 3 R)KITAKAKBEL S il T KRS
LR ROF
25 “—REA”, EERBARE

DA oo 370 A PR TR ML ol A A L, L AR
ANPGRS E S & MRS ITLE SRR
e oM 2B S T LR A R SR I Z DI RELE B 1K
Mo TR AR RE S VL B 84T 55, Ge 55 FH g R 7t
PEUR AR H MUK G LRI . 8 B IR AE S
Uit T DR L e R AL 29 2548 R T S
18 5T G F SR SE B 1K IR g — R
e 2025 A DIR BT i ] AT H St AR A kK
9.82 A2, m?, Bl 7 30T B A 20 ol B4 o D T i
4 HESEIUANIBTR , T KI8T ESE 4 A2 T,
SRR TSR R . S RA LR K
W+ 4750, W VR AR T A D REFE T RNk 55
S RS, R AR Tl w0 A R s e g B
1 117 km, 169 km /NE LI ELE T, Bt
A KL EAKFIREEIX 239 A, FTHE 8085 Tl ke
M 25 >, AR T XK R R BN T,
3 HiERE

LI AR A8 DU S 60385 420 BI07 BsE A 0 Fn
TIAHT A RBYE , R T0Z 1+ R G etk + 4]
IR GuiE KRR KIS KA AR L, M
T TR+ 6 T+ B P+ SRS +3

ARBRAEAL” BB, A GOK MR iRt |

CRIHRAE AT b RTHE)T A 8 90 0 R B AR AR

Bl A R E R Y AW T B GOKMAE R

i K MR GRLRE. &5 WA Filk—2

Sea—Hh I LT 2 R AR K Y

SR R A TR T K BRIR UL L B e T KR

P E BRI BE I R A SR IE PREE T, fR iR

B IRER S AL R, HESh A GOK N S E R

TR T EK = 38R ), SR B TR IR

FE SR AR, R X oK 2 4 RS = i

TR ERLRE, HEFOK MR T E 2

“UIARBEF AR TR,

S % 3k

(1] HHaR. E 5K PR A 2R L S ] R [T VT
ARLEF,2023,7(5):24-30.

[2] ZRSCH NP K M sk R o o i & ). Hr
JKF,2024(24):7-9.

[3] #HFFER, 2P, T4, FSREERFEZKM TRYE
Z S EWT. TR, 2024,26(6) : 108-119.

[4] FELCHGHE A Yok W e S X AT 1155 =03
RACI AR SR 2] A E KR, 2023(24) 2 70.

[51 ZKFRB ARG F I A oK R 25 i3 3 2 WD)
Hie N RALFE AR A, 2022(2) : 18-21.

[6] 7R ARBUN.INARE NRBUN G T RS 0K MG —
PR PSR L] LR AR B A R, 2025(15):
2-6.

(FREHmEE k2#k)




