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demonstrate how the SWSS platform 

can support the management of water 
supply systems in order to increase 
their energy efficiency, reduce GHG 
emissions, and reduce water losses. 
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Introduction 
 

 
LIFE, the EU’s fund for the environment, nature and climate action, has funded more than 2,600 
environmental projects since 1992. LIFE has invested over €2.1 billion in these projects, which have 
mobilised more than €5.2 billion euros in total. It has helped nearly 500 local, regional and national 
authorities to develop, update and implement environmental legislation. And it has involved more than 
650 enterprises and industry organisations in the quest for green solutions, best practices and close-
to-market technologies. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Coordinating Beneficiary 
 
 
 
 
 
 

Associated Beneficiaries 
 
 
 
 
 
 
 
 
 
 

http://life-swss.eu/ 

http://life-swss.eu/
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Context and Background 
 

Water is commonly seen as an unlimited resource. To meet water demand, we are already abstracting 
water unsustainably in certain regions, which contributes to water stress. This can have serious 
environmental impacts.  

Considering water as one of the most important resources, this means that long term prosperity 
cannot be achieved with excessive water use and its subsequent burdens to the natural systems. 
Managing water sustainably in a 'green' economy implies using water more efficiently, ensuring that 
ecosystems have sufficient water to function effectively, both in quantitative and qualitative terms. 
The improvement of efficiency in water use is imperative to European Union, and enables society to 
maximize its earnings from scarce water resources.  

There are clear opportunities to enhance the adoption of efficiency technologies when water 
efficiency is concerned. It is generally accepted that existing measures can be better applied and 

better results can be achieved. In this respect, water utilities face a double challenge to simultaneously 
save water and energy. This is not only due to technical and economic reasons, but also to 
environmental concerns associated with climate change, GHG emissions and resources availability. A 
substantial amount of energy is used to abstract, transport, treat and distribute water. This means that, 
there is an inevitable nexus between water and energy. Saving water will necessarily save energy. 

This is particularly relevant in water supply system sector, where energy is still mostly generated from 
non-renewable sources. Concerns about such emissions and their effect on climate change have led 
governments to set strict and ambitious energy reduction targets and to promote water and energy 
conservation incentives.  

There is a very large potential for energy savings and for the implementation of renewable and 

energy recovery technologies in Portuguese water supply systems. The current approach of water 
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services towards water-energy efficiency focuses only on individual components (e.g., the 

pumps’ efficiency, the production of bio-gas or the installation of micro-turbines). However, the major 
potential for water-energy saving is in the analysis of the system as a whole. Minor changes in the 
system layout or in operating schemes will evidently lead to major energy savings. 

On other hand, leakage in water supply systems is also a common problem, undermining water-

resource efficiency. Although eliminating leakage entirely is an unrealistic goal, optimizing leakage 
reduction is a crucial part of water demand management. Leakage is usually the largest component of 
‘distribution loss’, which also includes water used for flushing pipes, unbilled consumption and illegal 
consumption. Overall, distribution losses represent about 5 m3/day.km of mains in the supply network.  

Leakage not only wastes water, it also wastes the energy used in treating and distributing it. The 
emissions associated with the water lost through leakage are equivalent to around 10% of the water 
industry’s total greenhouse gas emissions. New technology and improved management techniques 
should improve the finding and fixing of leaks in the long term. 

Pressures on water resources are set to increase. Climate change is expected to severely worsen the 
situation with drier, hotter summers and more intense and sporadic winter rain, and some lower river 
flows even in winter. In addition, rising temperatures and changing precipitation patterns are likely to 
change the public demand for water. Protecting and in some cases enhancing our water resources is 
therefore essential. 

LIFE SWSS 
project targeted the 

above described problems, 
by developing and 
implementing an 

innovative platform 
for management and 
decision support and 
improve water-
energy efficiency in 
water supply systems 

(WSS). As one of the major 
innovative contributions of 
this project, this platform intends to provide a system integrated vision (i.e., looking at the supply 
system as a whole, and not as a sum of individual assets).  

 

In summary, LIFE SWSS targeted the following environmental problems: 

 Efficiency of water supply 
 Energy savings and reduction in associated GHG emissions 
 Reduction of leakages 
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Objectives 
 

LIFE SWSS had the following main objectives: 

1. Create an innovative management and decision support platform 
(SWSS), based on five, integrated, modules:  

(1) Predictive module,  

(2) Hydraulic simulation module,  

(3) Assessment module,  

(4) Leakage module and  

(5) Optimization module  

 

 

 

 

2. Demonstrate the SWSS platform on three water supply systems, 

 
 

3. Decrease the energy 
consumption, GHG emissions and 
water leakage by implementing the SWSS 

platform in the demonstration systems and by 

implementing reverse-pump for energy 
recovery (renewable energy) in gravity 

systems. 
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Methodology 
 

Three pilot water supply systems belonging to Águas do Algarve (AdA) and EPAL (Centre and West 
systems), were selected to demonstrated the SWSS platform due to their distinctive characteristics 
and instrumentation level. The overall methodology applied in LIFE SWSS comprised the following 
steps: 

 

 Survey of the demonstration systems to characterize actual operational 

conditions and to collect relevant parameters to be used in the SWSS modules.  

 Customize the SWSS modules to the demonstration systems. 

 Implementation of SWSS platform, which involved the integration of the SWSS 

modules. 

 Evaluation of energy and water savings produced on the demonstration systems. 

 

The possibility of Implementing reverse pumping systems in gravity systems was also tested. 

 

 

 

Three 
demonstration 

sites 
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Project outcomes 
 

The main direct environmental benefit associated to the implementation of the SWSS 
platform in water supply systems are the energy savings, reduction of the carbon 
footprint, and reduction of water losses. 

It was not possible to assess the real impacts in energy savings as the SWSS platform did not operate 
during enough time in AdA’s system although the resulst from the optimization module showed 

potential energy savings of up to 25%.  

The implementation of the platform in the EPAL case studies could only partially be performed due to 
the difficulties found in accessing real time data. The mitigating solution was to implement the SWSS 
platform using historical data, which allowed demonstrating the functionalities of the platform to 
EPAL’s operators. 

Water losses in the utilities have started to decrease in the last years, demonstrating that the 

utilities are really making the effort to reduce water losses, by effective water loss control programs.  

In AdA, for example, real losses decreased from 688,655 m3/year in 2015 to 665,554 
m3/year in 2018, which corresponds to a 3% reduction in real water losses. 

 

The initial surveys have shown the need to improve the efficiency of the pumping stations. Table 

below show two examples of EPAL’s pumping stations that were repaired and the resulting energy and 
cost savings. 

 

EPAL Pumps 
efficiency 

(new) 

Actual 
pumps 

efficiency 

Refurbishing 
cost 

Reduction in 
energy 

consumption 

Cost savings 

Pump station 1 77% 69.7% 14,000€/pump 400,000 kWh/year 40,000€/year 

Pump station 2 
(3 pumps) 

82% 55-65% 6,500€/pump 315,623 kWh/year 31,500€/year 

 

Table below shown the decrease of AdA’s energy costs resulting from a set of energy efficiency 
measures in addition to SWSS platform implementation.  

Energy Costs at AdA (% of overall operational costs) 

 2014 2015 2016 2017 

Energy 33% 33% 33% 26% 
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Project outcomes 
 

What We Learnt 
The project provided good demonstration value. The three case studies, with different operating 
conditions and challenges, allowed the consortium team to learn a lot about the difficulties and issues 
that can arise when implementing the SWSS platform in a WSS. The lessons learned will be very useful 
in future implementations. 

The main identified barriers to implementation and use of the SWSS platform are: 

Qualified people 
 

 

Data loss 

 

Security 
 

The effective use of the platform on a daily basis requires adequate training of the 

staff as well as time for the people to gain on-the-job experience. The customization of 

the platform and the achievement of its full potential requires qualified people. 

Too often, the data acquisition and transmission systems fail in providing real 

time information of the system. This happens in every system, due to power failures, 

communication failures or measurement equipment failures. Efforts must be made to 

guarantee that there is no missing data and that the platform will receive all 

measurements from monitoring systems.  

Common issues that frequently arise are data protection and cybersecurity. The 

water utilities want to be sure that linking their monitoring and control systems to 

servers outside the utility will not provide a way into their systems operation and control 

for people outside the company. In addition, managers need to be sure that sensitive 

information will not be made available to public, for security reasons. 
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Dissemination activities 
The LIFE SWSS project during its whole duration has developed several dissemination activities. The 
objective of those activities was to transmit to its results to the stakeholders: water utilities, public 
authorities, scientific community, equipment providers, etc. 
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Looking Forward 
 

Due to the recurrent droughts in Portugal, and in most of southern Europe, the general public is 
becoming more aware of the need to use water in a more sustainable way. Improving the efficiency of 
the WSS, which includes the water losses reduction and the consequent minimization of abstraction of 
water natural reservoirs and from groundwater sources, is crucial for preserving local ecosystems, as 
most of the rivers and dams are at very low levels, thus contributing to reduce the impact of droughts.  

The improvement in efficiency of the upstream WSS can act as an example and a catalyser for the 
downstream WSS to also become more efficient thus contributing to an overall improvement in the 
sustainable use of water. 

Project activities and outcomes will continue to be disseminated into the foreseeable future, via online 
presence and presentations at national and international conferences. More detail on the LIFE SWSS 
project and its activities can be found at the following links: 

LIFE SWSS website: http://www.life-swss.eu 

Project outputs: http://www.life-swss.eu/en/arquivo/ 

Beneficiaries 

ISQ: https://www.isq.pt/ 

IST: https://tecnico.ulisboa.pt/pt/ 

Hidromod: https://hidromod.com/ 

Águas do Tejo Atlântico: https://www.aguasdotejoatlantico.adp.pt/ 

Águas do Algarve: https://www.aguasdoalgarve.pt/ 

EPAL: https://www.epal.pt/ 

Águas de Portugal: https://www.adp.pt/pt/ 

 

 

 

The LIFE SWSS platform represents an innovative solution that can be implemented in existing WSS 
to promote energy efficiency through pumping scheduling optimization, to provide accurate water 
consumption predictions through machine learning techniques and to identify leakages in the 
network. 
The key features of LIFE SWSS have shown it to be beyond the current state-of-art of the 
competition. Software companies that are providing management platforms for WSS companies are 
mainly focusing on operations and assets managements, leaving a market opening for a platform 
focusing on modelling, optimization, prediction and leakage detection. 

Contact Information 
Co-ordinating Beneficiary: ISQ 

Oeiras, Portugal 
www.isq.pt 

Contact person: Marco Estrela 
e-mail: maestrela@isq.pt 

tel: +351-214 229 005 
 

https://www.adp.pt/pt/
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