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Abstract: The effective utilization of digital simulation technology for the synergistic optimization of secondary water
supply systems and urban main water supply systems has emerged as a critical necessity in the water supply sector. This
optimization aims to achieve leakage control in pipelines and reduce energy consumption while aligning with carbon neu-
trality objectives. This study presents a comprehensive approach that incorporates the sum of water charges and electrici-
ty costs as the objective function, leveraging a combination of EPANET 2. 2, MATLAB, and the EPANET-MATLAB
Toolkit. We propose an optimization model that employs the Cuckoo Search Algorithm to facilitate the real-time schedu-
ling of pump operations and inflow rates within the secondary water supply system. The proposed optimization model was
validated through application to a small-scale water supply network. The results show that the total costs reduce 3. 5%
over a 24-hour period, with water charges decreasing by 0. 63% and electricity costs decreasing by 9. 9%. The developed
optimization model serves as a significant reference for the future advancement of green, safe, and intelligent water supply
management practices.
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@ Rule-Based Controls Editor i

RULE 1
IF SYSTEM CLOCKTIME >= 0 AM
AND SYSTEM CLOCKTIME < 1 AM
THEN LINK SWSSFCVL SETTING IS §
RULE 2

IF SYSTEM CLOCKTIME >= 1 AM
AND SYSTEM CLOCKTIME < 2 AM
THEN LINK SWSSFCVL SETTING IS §

AND SYSTEM CLOCKTIME < 3 AM
THEN LINK SWSSFCVL SETTING IS §

1 EPANET 2.2 iRt £ # § W= H15a

Fig.1 EPANET 2.2 flow control valve control statement
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Fig.2 Hydraulic model of virtual water supply system
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Tab.1 Related parameters of each pipe segment in

the virtual pipe network
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Fig.3 Basic information of virtual water supply system
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Fig. 4 Flowchart of Cuckoo algorithm
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Fig. 6 Comparison of results before and after optimization
with the relative speed of the pump and the electricity
charge of the pump in each period
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