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Leak detection and location in the SWSS
Platform
SWSS platform can automatically detect leakage in water supply
systems. The platform compares the inlet and outlet flows of each
pipeline every 5 min and assesses the differences by calculating a simple

mass balance. If the difference between the flow rates is greater than 5%
of the inlet flow rate for a period of at least 3 minutes then the platform
will sound an alarm. The duration of the flow difference allows to minimize
false alarms.
Once a leak is detected, the SWSS platform allows its location. The
leakage localization methodology consists of running a hydraulic
modeling software that simulates the leakage in a set of candidate
nodes at each moment of the leakage. That is, the hydraulic model is

simulated giving each intermediate node an additional demand
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Figure 1 - Scheme of leak location methodology.
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equivalent to the leakage flow rate. The most probable
location of the leak is the node where the flow and pressure
estimated by the hydraulic simulator are closer to the values
measured by the flowmeters and pressure sensors (Figure 1),
i.e., the node with the smallest error will be the best candidate
for leak location.
EPANET is the hydraulic simulator implemented in SWSS
platform. Each time there is a leakage alarm and the user uses
the leakage module for its location, the platform's pre-built
hydraulic model is updated with system monitoring data (flow
rate, pressure) to simulate current conditions. The “mesh” of
nodes in the model that constitutes the set of possible leak
locations is defined by the user. Leak location will be
determined more precisely if a larger number of nodes exists in
that mesh. However, increasing the number of candidate
nodes for potential leakage sites will require longer simulation
times, therefore, it will take longer to locate the leak and start
repairing.
To validate the leakage module, a test was performed on the
Algarve water transmission system. The test consisted of
simulating leakages by opening discharge valves in two

locations of the Vale Formoso system (Figure 2). The main pipe
is approximately 3 km long and the diameters range from 200
to 400 mm. The flow rates in the pipe ranged from 44 to 53 L /s
at the beginning of the tests. Three tests were performed, two
at one location near the pumping station and one test at
another downstream location. In each test a leak with a
different flow rate was simulated. Simulated leaks were of 8.0,
2.9 and 6.3 L/s, which correspond to 15%, 5% and 12% of the
inflow, respectively. Leaks lasted for about 14 minutes each.
LIFE SWSS team followed the evolution of system flow and
pressure during the tests through both SCADA system and the
SWSS platform.
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(b)

Figure 2 - Valve opening for leak simulation (a) and discharge during the test (b).

The three simulated leaks were detected in SWSS platform in near real time, as
shown in Figure 3. The platform sounded alarms for all the leaks, even for the
smaller leak of only 5% of the inflow flow.

Figure 3 – Three simulated leaks detected in SWSS platform.

In Vale Formoso system there are no intermediate pressure or flow sensors, so for
this system only the input flow was used as a control variable. For each leak,
hydraulic simulations were performed by the SWSS platform to determine the
inlet flow rate that would be expected when the leak was located at each
node. This whole process is automated by the platform and the user only has to
indicate the start and end time of the leak. The most probable leak location is
presented to the SWSS platform user in a georeferenced interface and can be
exported to geographic information systems (Figure 4). The simulated leaks
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location determined by the SWSS platform differed from the
correct locations by 26, 56 and 107 m, respectively for leaks 1
to 3.
The field tests allowed to confirm that the SWSS platform leak
detection module is able to quickly and accurately detect

and locate leaks in real-time. Tests carried out in the Algarve
water transmission system show that it is possible to detect
small leaks (5% of flow) and to locate them with an uncertainty
of less than c.a. of 100 m.

Figure 4 – Leak location as determined by the SWSS platform for
the first simulated leak.

5th Stakeholder Exchange Forum (SEF)
The 5th SEF was held on 26 June 2019 in Lisbon at AdTA’s
headquarters. Several stakeholders from different water
related entities were invited and we had 37 participants. It was
held after the LIFE SWSS workshop so that participants in the
SEF could first have information about the project and its

platform. The theme for the SEF was “Energy efficiency in
water management”. The programme of the SEF included
presentations by three invited stakeholders, two water
managing companies and one research centre.
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Figure 5—5th Stakeholder Exchange Forum, AdTA, Lisbon

Pedro Bastos, Operation and Maintenance Manager of Águas do Norte, shared
the experience of the utility about energy management. Dália Loureiro, a
researcher at LNEC, presented the Avaler+ Project – Energy efficiency and
sustainability assessment of urban water services (http://avaler.lnec.pt/) and
SIMAS Oeiras e Amadora, represented by André Pina, chief of water leakage
control and infrastructure information division, presented their experience about
water efficiency in water distribution systems.
Following the presentations there was a discussion forum in which the following
topics were addressed:
1. Integration of offline data in support decision platforms, such as SWSS Platform
The Portuguese water utilities have a lot information about the operation and
management of the water supply systems that is kept offline and saved in
different locations. Platform such as one developed in SWSS project can
enhance the availability by centralising the information.
The SWSS Platform can storage this information and determine key performance
indicators for different types of users (i.e. operation management, asset
management, maintenance, etc.). With this information, the stakeholders can
automatically prepare technical reports for the national water regulator.
2. Data quality from sensors as a key factor for real-time platforms
The reliance on the data from the multiple sensors (e.g. flowmeters, water level,
pressure, energy consumption) is a critical point in the real-time platforms. An
improvement to these platforms would be an automatically data validation for
the different types of data included in SWSS Platform. For the success of the
platform, the users need to have confidence in the data provided.
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3. Energy management in water supply systems
The utilities shared their experience about different measures
to control energy besides the use of platforms, including the
management of pressure in system with the definition of
pressure zones (District Metered Areas - DMA) and the

sometimes with the redesign of the system.
Additionally, the forum discussed about energy self-sufficiency
of

water

utilities

and

the

need

to

have

an

energy

management person/team in collaboration with operation
teams to achieve this goal. The participants also concluded
that the energy management person/team should: ensure the
data quality; manage the types of information and indicators
throughout the all system; and share the information to the rest
of the organization.

4th LIFE SWSS workshop
The 4th Workshop LIFE SWSS was held on 26 June 2019 in Lisbon
at AdTA’s headquarters. The objective of this workshop was to
present the project and LIFE SWSS platform and its modules.
The consortium showed the implementation of SWSS Platform
in the Algarve demonstration case. The workshop was
attended by 37 participants from several entities interested in
the

water

sector,

e.g.

water

companies,

academia,

consultants, equipment providers, etc. The feedback we
received was very positive, participants showed great interest
in the project developments.

Figure 6 – 4th LIFE SWSS workshop at AdTA
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Figure 7 – 4th LIFE SWSS @ the XVI SEREA

LIFE SWSS had a presentation at the XVI SEREA - Ibero-American Seminar on
Supply and Drainage Systems, 15-17 July 2019, IST, Lisbon.

ICT4Water cluster annual event
ISQ and AdTA participated at the ICT4Water cluster annual event in
representation of LIFE SWSS. The event took place in Brussels on 11 June 2019.
LIFE SWSS was included in the group ‘Operations of water networks’ in the session
“Water Innovator’s café”, which had the objective of raising awareness of
activities, expected results, outcomes and impacts of all cluster projects in order

Figure 8 – ICT4Water cluster annual event
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2019 Water Events and Conferences
2019 Innovation Conference on Sustainable Wastewater Treatment and
Resource Recovery
www.nrr2019.com

Shanghai
China

November, 25-28

The Role of Technology to reach Sustainable Development Goal 6.1 – How
can technology play a role to achieve Delft
universal and equitable access to safe Netherlands
and affordable drinking water for all

November, 25-26

www.tudelft.nl

16th International Specialised Conferences on Small Water and Wastewater Murdoch
Australia
Systems

December, 1-5

www.swws2019.com

The North American Water Loss Conference & Exposition
www.awwa.org

IWA Water and Development Congress & Exhibition
www.waterdevelopmentcongress.org

Nashville
USA

December, 3-5

Colombo
Sri Lanka

December, 1-5

Beneficiaries
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