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Leakage Detection by Use of Pressure Transients 

Total losses through leakage in the UK water industry are currently around 3400ML day �± 22% of total 
supply 
Loss of such a high quantity of treated water  has significant economic and environmental costs for the 
industry and the customer 
Leaks occur due to old pipe work, corrosion or mechanical damage 
Leakage Inspectors currently rely on acoustic detectors such as ground amps, correlators and listening 
sticks for leakage pinpointing which identify the noise of the escaping water to locate the leak location 
Acoustic techniques are unreliable for finding leaks that do not generate significant noise, or in pipelines 
where sound attenuates rapidly (such as non metallic pipes) 
Incorrect leakage detection can lead to inaccurate repair jobs, significant disruption and additional cost 

The use of pressure transients represents a significant step forward in leakage detection technology, not being subject 
to the limitations of acoustic based techniques (such as insensitivity to quiet leaks) means that the technology has the 
potential to make a significant impact on leakage levels.  
 

Leakage : The Problem 

Leakage : A Pressure Transient Approach 

1.Mild transients can be created my open-
ing or closing a pipe fitting. Such tran-
sients will partially reflect from features 
such as leaks.  

Pressure Transients: From Theory to Practice 
A prototype pressure transient based leak detection device has been constructed which utilises the method 
outlined above 
The device attaches to hydrants and produces a mild pressure transient by opening and closing a solenoid 
valve 
The device records and analyses the pressure transient for leak diagnosis, and displays the results to the user 
The speed of wave propagation is determined either by calibrating the cepstrum results against known fea-
tures or by correlation, testing from two discrete locations and superimposing the results  

In Conclusion 
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3. Research has shown that analysis of 
pressure signals by  Cepstrum analysis (as 
left) is successful in the identification of 
reflections provided that the wave is ini-
tially filtered by removing the lowest and 
highest frequency components using 
wavelet techniques  

Any sudden change in flow, such as sudden closure of a valve, produces a pressure transient that travels along the pipeline. Tran-
sients move through water pipelines at a speed dependant on pipe material, diameter and thickness. Recent research has focused on 
how to utilise pressure transients for leakage detection.  The method developed at Sheffield University is outlined below.  

2.  The time of travel of reflected pressure 
waves to and from the feature can be used 
to identify the distance of the feature rela-
tive to the measurement point. However 
these reflections must be identified in the 
pressure wave (pictured left), and to con-
vert from the time to the distance domain 
the speed of wave propagation must  be 
known  
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Abstract: Leakage from water distribution networks is a significant economic and environmental problem. Current methods for leak pinpointing are heavily dependent on acoustic techniques 
which are unreliable when leaks that do not generate much noise or in pipelines where leak noise attenuates quickly (such as in plastic pipes). It has been shown that the analysis of a pressure 
wave (introduced into a pipeline by the rapid opening and closing of a valve) has the potential to locate leaks within pipelines. A prototype leakage detection device has been constructed by a team 
at Sheffield University. The device creates a mild transient, records the resultant pressure wave, and analyses the wave using a combination of Wavelet and Cepstrum analysis. The device is cur-
rently undergoing field tests within the Yorkshire Water distribution network but has the potential to significantly improve the pinpointing of leaks in water distribution networks. 
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Cepstrum = Fourier transform of the logarithm of the Fourier 
transform 


