BALE R 2H)
202342/

Ko H

ol
He

Water Resources and Power

Vol. 41 No. 2
Feb. 2023

S S

DOI:10. 20040/j. cnki. 1000-7709. 2023. 20220581

ETHHEBREEEZSHENAX A EKRE B UL IEE

=+

AWE BER R

AL RER A

;\,J:LES ’£%ﬂ2,3,4

(1. TG R 2K SOK IR 3B, 1L75 M AT 2100985 2. At /K FIRMEAFGEBE . 1L M 210029;
3. KVT 550 K JRAFFT R T3 BE 50 210098 ; 4. /K KBS KR TR 2 EF E 5Lk E,
YL F oL 2100985 5. £ MG IRBLK AR A, =/ £ 661000)

HE. ANRBRAARSEAENFHEFRAERZYOPA LA THES T B RAANBMARRI, £ BES

BN Hw, ABBEARRARDABR.HET R3EH

ZFRAER  FAEFATEERD IR - REEN

BlLETHEGE NSRS L FEARZ FZRTRAT EHAT HARAY 5 XNEF R 5 H AR

.
KM ERPT ERFBALG,

SRR, KB EER T R AR L P ; BN RIS UL 5RO E AR B X DU S BGEE

KR mBt B A S ERR K RS RAAE AEEFAET

hESEKS: TV675 XEktRERL: A

1 8l5F

Bl TR O i DX AR K 22 4 | i 28 0
SMRESkRAAEERZR L, REHEMREE
JIE 2 3t LA 0l P B2 Al R K aE AT XL S O
(438 1T 850 1 R K B REREIR 2. UL, P 5%
T i e AL VR 3 1) R SO . AR A T T
FRIF B, SR FH K R G840 M B IR 32 2 sl 28 10400 125 1)
M IR A T RR SR v B AL S5 2% is
FTRER UAS TR B ROR s I g T R
ISR 258 3t A A 3 8 [l 830, R FH 3k A 5 12 oR A 1A
JEE A IR 5 X S A SR e s % Bk OR R T K
R I B2 4T 7 % s BRENTAN B M 4 L F
B g — Dok 2% B BB R 5 T S K ki Y B AR
PSR i) 55T, [ R P AR B B3k AR O R A 7 Y
FA L SR A% Ge R AR T 12 78 SR A s i 4 AR 2kt
AR B B R B L 25 50 [ A B50H  In) B, 7 B e K
(T3 o 5 A% G i AL BRI AR AR ACRAR SRR 25 R
Je B e A A g ) R, () R, R 2R P A AL 2
WAL R 2% A — 1 — WL B, 1 X 5
—E 2 m BRI R D, it AR SO
SET A RGIEAF IR U B 2 A AR A A

s HE: 2022-03-25, 18 Bl H#: 2022-05-12

XEHS: 1000-7709(2023)02-0128-05

SR P S 38 B0 3k A0 80 2 L Rk R AT SR B )i
S5 S PR TR 6 Uk O i A SR AR R vl L Ak
(038 P I O AE T T JA 3 1 A A T 1 e
T R B 2R iz 715 Bl » 45 2R AT o [ 288 28 2R il 1

CaF BT 2
2 IR BEFFMHEREE T R OKE

BT RAG R Be A d = 2 R b H
LU O 1 2. HAFr s ey,
K AL ul H A K i3 TE 45 4 I 1) B, 23 BT A [ it
oM BC T 2Rk H oz AT 9L DA B AT 2% d b
H: Q% 2 )2, RuliR e maisl, o e R
i I Be N POk B Q BYRT SR T L 20 M A )45 I AR B2
i C T 2R B AR RE L L E I BE PN 2R o Y B
IFERE F(Q); O 3 )2, B RGN ALKT,
WEAEGEEHRALRE Q M R/IMERE F Q)

FIZAT I %6 . X = )2 P& R AH B3k 2 R0 52 W L 4
AR, WL 1,
21 BEERSHEIMITE

AR SCHE A ST T AR G0 H 08 R RS i L2
oL, X T R 25 A AL O ks A7, oig e

E€TH: HZEAR¥ESE EOH (51779154) s e e A s PERL DR Be BT B & B OF b 55 S L Bt & 0l H

(Y721007) ;) ZR B K R BH2 B B 5 B (Y718007)

EE B THS (1997-), 3 B W 58 A L B 55 5 1) Ry 3ok T B 33k 5 HE 97 T2 % 4, E-mail : 949849467 @ qq. com
BIESE . BB 979 &, BIZAZ S 0F 58 5 0] R 36 17 B 3t 5 HEB7 5 E-mail : zimingfier@163. com



541 55 2

AT 0 45 < T W i T A B 0 5 0 25 RS A B A R i TR « 129 -

BEE G

0 | lro
| msrBitsmen |
0 ol o
F(0) F(Q) F(Q)
EIEE eI

Bl HESEERENOREEEFETRLENE
Fig. 1 Daily economic operation optimization model
diagram of pump station with multiple piping systems
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Fig.2 Algorithm flow chart

3 kBN HA

TR

52 AT 2 3 58 T AR 6 T g b X, O TR
HLO IR T RO XK R IR AR AL & g — IR A
MR, Hoh R Rl R P A [a) T GOk
IKEER K AT 55 AR TR R A LR,
T — R 24 6 581558 RDLO 400-880A2
B T AEMLAL R — 45 =L, LA A9 A B 5 5
(Bl 3) , Rl s 2 i B 4 7K 1) 28 4 Pk, 952 3l 5 I BB
HEAKRT 6 m*/s, KESHILE 1, HpEN
M — PR U — ROR M AR M RE
R ERE R e/ 3 1 SR A5 21 L o B AR
it 2 80 DK 5 ST A o B AS /N T AL A e e AR
f9°90 U6 (4 it 90 Bl . 12 ol >R T3 R i K A5 =X
DL d 2 — % 7K 0, R0 08 45 1 1 B BB Rl
o1 d 4y 5 AN B, A B AR Al s R
KIMET 2020 11 A 30 HERAICET =M H
W 2020 ~2022 4F Fi Bic HA F1AS B LA A OC 50
P18 38 21 ) o = 7K ) DA A R T R E

3.1

iy
BERSI BERS
B3 RLHEE

Fig.3 Layout of pumping station
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Tab. 4 Pipeline flow distribution and total cost results under two regulation modes
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Daily Optimal Scheduling of Pump Station Based on

Improved Genetic Algorithm and Dynamic Programming
HE Bin-hao' ,FU Zhi-min' , WU Wei**"' ,ZHAO Ze-jin’ ,ZHOU Bin’ , WANG Gao-xu”*"

(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 2. Nanjing Hydraulic Research
Institute, Nanjing 210029, China; 3. Yangtze Institute for Conservation and Development. Nanjing 210098, China;
4. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210098, China;

5. Honghe Nanyuan Water Supply Co. ,Ltd. , Honghe 661000, China)

Abstract: Aiming at the problem of low economic benefits of pump stations caused by unreasonable dispatching, this
paper took the pump stations with multiple piping systems as the research object. Considering the impact of peak-valley
electricity price, a pump station daily economic optimization model was established by taking the minimum daily operating
cost as the goal. The secondary pump station of the connected river reservoir project was taken as a study case to compare
constant speed throttling regulation and frequency conversion regulation, which bases on the improved genetic algorithm
and dynamic programming method of combined variation. The results show that the improved genetic algorithm is suit-
able for optimal dispatching of pumping station. At the same time. it is found that when the actual operating points of the
pump unit far from the design operating point, adopting frequency conversion regulation has higher economic benefit.

Key words: improved genetic algorithm; dynamic programming method; pumping station; optimal scheduling; com-
binatorial mutation operator
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Influence of Intersection Forms of Pumping Station Outlet

Pipes on Hydraulic Performance of Pipe
ZHANG Zi-chao' ,ZHANG YOl’lg2 ,GAO Chang*jingz ,GAO Zhi-kai'
(1. College of Energy and Power Engineering, North China University of Water Resources and Electric Power,
Zhengzhou 450045, China; 2. Jinan Hydraulic Engineering Service Centre, Jinan 250400, China)

Abstract: For the intersection problem of the outlet pipe shared by adjacent units of pumping station, three schemes
for the intersection of the outlet pipe of the adjacent units was proposed based on the original scheme of the pump station.
The influence of different intersection forms of the outlet pipe on the hydraulic performance of the pump station pipe was
investigated with numerical simulation. The results show that the hydraulic losses of plan 2 and 3 were reduced by about
50% compared to the original plan. The flow field distribution before the junction point of the outlet pipes was improved
obviously by the three optimization schemes. In the middle flow surface. the pressure and streamline distribution charac-
teristics of plan 3 were better. Compared with the original scheme, plan 1 and plan 2 can improve the flow field of unit 2
and the vortex and secondary flow were reduced before the intersection point. After the intersection point, the flow field
distribution of plan 2 was smoother and the hydraulic performance was better. Both the hydraulic performance of each
scheme and construction were considered, plan 3 was finally determined as the optimal scheme.

Key words: pump station; outlet pipe; intersection form; hydraulic performance





