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Site layout of outlet pipe for adjacent units
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Fig.2 Computational domain
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Fig. 3 Geometric models of each scheme for adjacent
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outlet pipeline intersection part
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Fig. 4 Hydraulic loss curves of different schemes
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Fig. 5 Flow field characteristic of different schemes
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Fig. 6 Pressure and streamline distribution

(i) %2,

(k) 523,

(1) 553,
0=0.88m’s  0=0.83m'/s

() F5%2,
0=0.97m'/s

on middle flow surface

b AT, % T RS 1 BLAL A K B
BRI 75 2 L A LA S b B FE )
BB 5 B P R VT L B P 3 09 2 A T
& 3 ML A PR E L,

34 HKEBECANERGHH

HEI AL 4 1 5 e 30 R O
SRAG A B B 7, PR 7 b A I 1.2
S0 3T AT 1.7 2 BLAL B H A B 30 1 5
FETET 3 45040 B 2 D b A B 0 T



41 5 2 W

5 B A5 T K S 5 3O I K 1 RE Y 5 < 127 -

B7 #EMLE
Fig.7 Cross section position
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Fig. 8 Velocity and streamline distribution on cross sections of outlet pipeline before and after junction
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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





