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Fig. 1 Flow chart of realization of adaptive

FCM clustering algorithm
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Tab.1 Four categories contain tank numbers
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Tab.2 Comparison of calculation correlation of

various water tanks
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Fig.2 Curve classification of daily water quantity
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Tab.3 Characteristics of water consumption behavior of

low water tank in different categories
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Tab. 4 Classification of low water tank regulation
and storage potential
gl IKFEG S
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Tab.5 Typical tank off-peak analysis
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Tab.7 Determination of staggered peak schemes for

each low water tank
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Fig. 3 Curve classification of water consumption
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and effective volume of water tank
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Tab. 6 Staggered peak storage scheme
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Fig. 4 Water volume change after peak load shifting of
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Study on Peak Staggered Storage of Secondary Water Supply

Based on Cluster Analysis
WANG Qing-yi' s WANG Tong", KANG Bing-qing”, LI Zhong-yu",
XU De-lun",ZHAO Hong-bin", HONG Lei",LIU Jia-xiang”
(a. School of Civil Engineering; b. Key Laboratory of Water Supply and Drainage,
Ministry of Housing and Urban-Rural Development,Chang’an University, Xi’an 710061, China)

Abstract: With the development of urbanization in China, secondary water supply has become a key part of urban wa-
ter supply, but the utilization efficiency of water resources is low. This paper proposes the Demand Side Management
(DSM) model based on the users perspective. Starting from the user's Demand Side Management, the low water tank in
the secondary water supply system at the end of the pipe network is taken as the research object. Using adaptive FCM
clustering analysis and grey relational analysis, the paper analyzes the characteristics of user water use in different types
of small areas, excavates the potential of regulation and storage and studies the peak-shifting scheme, and determines the
appropriate peak-shifting scheme, so as to achieve good peak-shifting by demand-side management.

Key words: secondary water supply; low water tank; water use characteristics; adaptive FCM clustering analysis;
grey correlation analysis method
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Calculation of Water Supply Network Leakage Based on Kalman Filter Algorithm

WANG Yi-lin,DONG Shen,LV Mou,ZHAO Huan

(School of Environmental and Municipal Engineering.Qingdao University of Technology.Qingdao 266520 ,China)

Abstract: With the acceleration of urbanization in China, the demand for water resources is increasing, and the leak-
age of the water supply pipe network has caused waste of water resources. Therefore, leakage control is imminent. The
first is to accurately calculate the leakage of the pipe network, but the current methods have certain deficiencies. Based on
the Kalman filter, this paper establishes an analysis model of pipeline network leakage, and uses the empirical formula of
node leakage, standard Kalman filter (SKF) and innovation adaptive Kalman filter (IAKF) to calculate the leakage of the
pipeline network. respectively. Taking the actual pipe network project as an example, the EPANET simulation was car-
ried out, and the calculation results were compared. The results show that using both filtering algorithms is more accu-
rate than the nodal leakage formula, and the result of the IAKF algorithm is better than that of the SKF algorithm. This
provides a theoretical basis for accelerating the research on leakage control technology and implementing scientific and ef-
fective leakage control methods, which has certain significance for urban water saving and sustainable development.

Key words: water supply network leakage; Kalman filter; innovation adaptive Kalman filter; EPANET





