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Why use network models to predict leakage locations?
leakage has been modelled as a demand;
closely related to Minimum Night Flow;
related to domestic connections or mains length 
generally been modelled as independent of pressure 

Questions
Does a model represent leakage reliably?
Does leakage change with respect to pressure variations?
What about background & burst components of leakage?
Info from closer examination of field data?
How does pressure reduction impact on leak finding?
How do plastic pipes impact on leak finding? 

Introduction
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Development Work at UUNW

Large localised unknown leakage & model calibration
Evidence of such leaks from the field test
Leak prediction and model calibration
Early investigations making use of transient analysis
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Application in the Field
Resume of the theory
Resume of studies carried out with Operational Areas
Developing the methodology within Operations
Lessons learned
Night time analysis compared with 24 hour analysis 
Interpretation of predictions
Large metered customers
Unknown outflows
Inflow meter inaccuracies
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The Way Forward
Integration of leakage hotspot prediction and model calibration
Field data analysis and pipe trees
Implication for supported modelling software, now and in future
Accommodation of pressure dependent leakage
Trunk mains leakage and transients

Questions and Discussion

6

Simple example No 1 – leak near source node
Nobody knows this !!!
Head losses in field test provides the clue 
Simple scatters show less head loss
Departure below q/qave2 trend
Positect run
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SynerGEE Network Model with
Unknown leak near source
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Field test data – head loss from source
Leak near source
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Inspect Night Flows
leak near 
source
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XX1 FURTHEST AWAY

XX7 CLOSEST

TREND LINE

Water is lost from mains nearer to source
than expected. Head losses are less. This 
is more so further away from source   

leak near 
source
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Predicted flows
in SynerGEE

Because leak near source
is ‘spread’ across model

predicted heads are more
than recorded ones.

Ks values likely to be too
smooth u/s of leak &

too rough d/s
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leak near 
source
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Simple example No 2 – leak remote from source 
As before, nobody knows this !!!
Head losses in field test provides the clue 
Simple scatter shows more head loss
Departure above from q/qave2 trend
Positect run
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SynerGEE Network Model with
Unknown leak far from source
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Field test data – head loss from source
leak far from source
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Field test data – comparisons

leak far
from 
source

leak near 
source
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Inspect Night Flows leak far
from 
source
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XX1 FURTHEST AWAY

XX7 CLOSEST

TREND LINE

Water is lost from mains further from source
than expected. Head losses are more. This 
is even more so further away from source   

leak far
from 
source
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leak far
from 
source
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Power Law Relationship for ICF
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Power Law Relationship for ICF = (1-age/110)^1.8.

Infrastructure Condition Factor (ICF)
for each pipe, based on an assumption
that older mains are generally made
of Iron and are in worse condition 

ICF = 0 is
100% background leak

ICF = 1 is
100% burst

Burst component
can be ‘forced’
by increasing ‘110’
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Population
for each

generation

Best solution
from each
generation


