NEW BURST DETECTION
MODEL PUTS A FINGER ON
WATER LEAKS

Research that sheds new light on the
relationship between pressure changes and
leakage in dense networks of pipes has raised
hopes for reducing water losses and energy
consumption in the water industry. The results
pave the way for an effective process that not
only determines the extent of leakage in a
network but also locates areas where bursts
have taken place.

— rr_AIthough water companies have been two positive impacts for a sustainable
investing heavily in cutting leaks, by environment — it minimises losses of
2006 losses still added up to 3.6 billion clean water and energy used for pumping
litres a day, adding to pressure on and treatment.

increasingly precious resources. Locating
leaks is difficult and time consuming as ‘The principal aim of our project was to
the scale of the UK water network is huge develop a method that can be used to

—more than 700,000 km of mains and locate leaks through a simple network
sewers are buried beneath the ground, experiment,’ he explains. ‘We’ve made a
supplying services to more than 20 significant step in understanding the
million properties. Locating and nature and mechanisms of leakage in
rectifying leaks as soon as possible is a water networks and how these leakages
number one priority for the water relate to pressure.’
companies, which now have to meet
targets set by the industry regulator, The new method offers an alternative
Ofwat. approach to traditional ways of tracing
leaks, which include closing sections of
‘ ’ Now research carried out as part of the the network and acoustic monitoring —
V_Ve Ve made a . Sustainable Technologies Initiative has listening for the hiss of water escaping
Sign ificant Step In pointed the way to an effective process from the pipe. Acoustic monitoring is

understanding the for burst detection that_promlses_to speed time consuming ar_1d will become Iesst
. up the process of locating leaks in dense effective as metal pipes are replaced with
nature and mechanisms networks of pipes. The project brought polyethylene ones. Closing sections of

of Ieakage in water together specialists in water software the network to monitor inlet flow change
systems from De Montfort University can affect water quality.
networks and how these § with industrial backing from Thames
Ieakages re|ate to Water Utilities Ltd, South Staffordshire ‘Our method will help water utilities to
y Water plc and Midas Technologies (UK) find bursts more quickly and distinguish
pressure. Ltd. There are now plans for further between major and minor bursts,” says
research and development of commercial Dr Prescott. ‘It gives a picture of all the
products. outflows and shows where water is
leaving the network so that major leaks
Consumers stand to benefit through a and unknown demand can be identified
better quality water supply with fewer as fast as possible. That’s a significant

interruptions. Lower rates of leakage and advance on an existing methodology for
fewer bursts will bring financial savings estimating bursts and background leaks,
to the industry, and the reduced need to which doesn’t show where the bursts
abstract and treat water will benefit the have taken place.’
environment.

The new method relies on the fact that

‘Despite operation improvements over the flow rate through a leak increases
the last 10-15 years, water utilities still with pressure (based on an idea that was
lose a significant amount of potable water originally the brainchild of John May,
from their networks,’ says Dr Simon who worked as a Midas consultant on the
Prescott, research fellow with the De project). The experiment is carried out at

Montfort team. ‘Reduction of leakage has night when demand is almost constant.
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‘Reduction of leakage
has two positive
Impacts for a
sustainable
environment — it
minimises losses of
clean water and energy
used for pumping and
treatment.’
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Pressure loggers are deployed and these
record the changing pressures across the
network as the inlet pressure is varied. By
comparing the results with a hydraulic
model of the network, areas where leakage
is taking place can be identified. This
analysis is carried out automatically by
special burst identification software
developed as part of the project. The
software is also being developed as a
commercial product for water utilities and
could be on the market by 2009.

A further product could help to reduce the
incidence of bursts. It was already known
that excessive pressure variations cause

leaks and a new type of control mechanism

has been developed to tackle this problem.

Further development of the controller is
taking place using a test facility at Midas
Technologies, which was constructed as
part of the project, with the aim of
marketing a product to fit any modulating
valve in the field.

‘Water companies are interested in the
potential of our results, which will become
increasingly useful as better hydraulic
models and data become available,’ says
Dr Prescott. ‘Ultimately it will be possible
to put in place continuous monitoring that
provides an immediate alert when a major
burst takes place so that it could be dealt
with straight away. That could make a
significant difference to sustainability of
the water industry in the future.’

Additional project information
and background

What were the main objectives of the project?

There were three key objectives — validating the
proposed experimental method for different
types of DMAs (district metering areas);
formulating an advanced model that would
account for background leakage, bursts and
random demands; and formulating a process to
show where bursts had occurred.

What is the basic principle of the experimental
method?

The method is to adjust the pressure at the inlet
to a DMA and monitor the corresponding
change in inlet flow. Analysing the recordings
of pressure and flow allows flow measurements
to be separated into three components -
demand, which is assumed to be constant
during the night-time recording period, leakage
traceable to reasonably large bursts and
background leakage.

How will the method be applied in practice?

Data from pressure loggers is analysed by burst
identification software, which will be made
available commercially. The software will
provide a useful industrial tool for locating leaks
and this will be incorporated as a module into
a standard modelling package.

How could the project help to reduce the
incidence of leaks?

Oscillations or excess pressure changes in a
network are a significant cause of leakages and
bursts. These are generated by interactions
between modulating valves and transients in
the network. A PID (proportional-integral-
derivative) controller has been developed and
theoretically demonstrated to reduce this
behaviour significantly. Acommercial product
that should fit all modulating valves is now
being developed to control these network
transients.

How do the results compare with other recently
proposed methods?

Other methods based on transient analysis have
been proposed. Surge transients, also known as
water hammer, can cause leakage or bursts in
pipe networks. The proposed methods work on
long sections of trunk mains but they are not
practical in dense networks of pipes such as a
DMA. The new method is also a significant
advance on the methodology known as BABE
(bursts and background estimates), which
characterises overall leakage in a DMA but does
not identify areas where busts have taken place.
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