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Abstract

Studies of optimizing pump operation in water distribution networks (WDN) are receiving spotlight in recent
days. However, the water networks are quite complex including thousands of or even tens of thousands of
nodes and pipes, thus simulation time is an issue. In some cases, implementing a computer model for pump
operation decisions is restrictive due to intensive computation time. To that end, it is necessary to reduce
the simulation time of water networks by simplifying the network layout. In this study, WDN skeletoni—
zation approaches were suggested and applied to a real water transmission network in South Korea. In
skeletonizing the original network, it was constrained to match the water pressure and water age in the
same junction locations to maintain the hydraulic and water quality characteristics in the skeletonized
network. Using the skeletonization approaches suggested in this study, it is expected to reduce the
simulation time of WDN and apply for developing a computer module of WDN real-time optimal operation.

Keywords : Water Distribution Network, Skeletonization, EPANET
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Fig. 1. Schematic Diagram of Equivalent Pipe Method
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Table 1. Original Network Components

Component Number
Reservoir 1
Tank 1
Pump 1
Junction 173
Pipe 185
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prd

Original Network Skeletonization layout 1
Skeletonization layout 2 Skeletonization complete

Fig. 3. Transition of Network Layout

Table 2. Network Components Reduction by Skeletonization

Component Original network Skeletonized network Reduction ratio (%)
Reservoir 1 1 0
Tank 1 1 0
Pump 1 1 0
Junction 173 56 67.6
Pipe 185 68 63.2

Table 3. Case of Skeletonization Approaches

Case Skeletonization Approach

Case 1 Pressure Equivalent Approach

Case 2 Water Age Equivalent Approach

Case 3 Pressure & Water Age Equivalent Approach (D,, C calculation sequentially)

Case 4 Arithmetic Mean Diameter of Case 1 & 2
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Original network Skeletonized network
Fig. 4. Representative Junction Locations
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Fig. 5. Pressure Comparisons at the Representative Nodes
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