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Abstract

Monitoring Water Distribution Networks (WDNSs)
often involves pressure metering, but determining
the optimal placement of pressure sensors and
accurately calculating the average pressure
remains a challenge. To address this, it is crucial
to measure pressure at the Average Zone Point
(AZP) in the field. However, conventional
methods for AZP determination can introduce
significant errors. This paper introduces a novel
method for AZP determination in WDNs. The
approach transforms the existing WDN into a
graph and assigns edge weights based on pipe
energy loss. By employing Dijkstra's algorithm
and a new cost function, the optimal AZP location
is identified. This method was applied to two
reference networks, Hanoi and modified Poulakis,
yielding promising results. Pressure
measurements obtained through this method more
accurately represent the network's average
pressure, with an absolute error of less than 0.5%
for the studied networks. Moreover, this approach
significantly reduces errors compared to
conventional methods, achieving an error
reduction of over 93%. This innovative method
holds great potential for adoption by water and
wastewater companies.

Keywords: Water Distribution  Networks,

Average Pressure, Average Zone Point, Dijkstra
Algorithm, Graph Theory.
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all weights positive)

{G has verticesa= Vo, vy, . .., vV, = z and lengths w(vi,
V)

where w(v;, v;)=o0if {vi, v;} isnotan edge in G}
fori:= 1lton

L(Vi) ‘=0
L@ =0
S =2

{the labels are now initialized so that the label of a is 0
and all
other labels are oo, and S is the empty set}

whilez € S
u := avertex not in S with L(u) minimal
S:=SU {u}

for all vertices v not in S

if L(u) + w(u, v) < L(v) then L(v) := L(u) + w(u, v)
{this adds a vertex to S with minimal label and updates
the

labels of vertices not in S}

return L(z) {L(z) = length of a shortest path from a to z}
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1 Genetic Algorithm

2- Non-dominated Sorting Genetic Algorithm 11
3- Pressure Managed Zone

4- District Metered Areas

5- Average Zone Point

6- Average Zone Night Pressure

7- Weighted Average Ground Level

8- Geographic Information's Systems

9- Global Positioning Systems

10- Dijkstra

11- Single source shortest path problem

12- Single pair shortest path problem

13- Single destination shortest path problem
14- All-pairs shortest path problem
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