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Summary 
Objective of Task 2.3 is to evaluate the modelling tools from the NextGen Toolbox tools 
(https://mp.uwmh.eu/l/Product/) in selected demo cases inside the scope of the project. The 
work performed in this deliverable is focusing on the individual solution levels from T2.2 and 
extend our assessment both in terms of scale and in terms of time.  
 
The HydrOptim and UWOT (Urban Water Optioneering Tool) have been used to model the 
selected system to evaluate, compare and optimise the configuration of the system to 
ƛƳǇǊƻǾŜ ǘƘŜ ƻǾŜǊŀƭƭ ŎȅŎƭŜΩǎ ǇŜǊŦƻǊƳŀƴŎŜΦ 
- The Hydroptim tool was selected in this project to evaluate different scenarios of 

hydraulic networks thanks to is capability of optimising cost of the system. Although 
initially cost came only from energy costs (that currently is probably the most 
important part in OPEX of networks), the adding of the environmental cost allows to 
evaluate also different alternatives of sources of water. HydrOptim has been used to 
demonstrated cases studies with regional water management, as Costa Brava and 
Delfland. 
 

-  The Urban Water Optioneering Tool (UWOT) was chosen as the suitable tool for use in 
this project because of its capability of modelling both the supply and demand 
characteristics of the system within the same model. UWOT has been used to 
demonstrated cases studies on the city/neighbourhood water management, as 
Athens, Delfland and Filton Airport  

 
The results section shows the long-ǘŜǊƳ wŜǎƛƭƛŜƴŎŜ ƻŦ ǘƘŜ ΨhǇǘƛƳŀƭκŜŎƻ-ŜŦŦƛŎƛŜƴǘΩ ǎƻƭǳǘƛƻƴǎ 
executed, with stress test of these systems against current operational scenarios as well as 
future climatic, environmental, and socio-economic scenarios, developed in collaboration 
with CoPs and trace their performance using a resilience framework. 

- In the results for Costa Brava, the Hydroptim software was used to evaluate the 
different scenarios defined for scarcity that affects the availability of the water 
resources. The cost increase of needs for any water source has been studied and 
compared, using a normalize price of energy.  

- In the Delfland demo cases, UWOT is able to provide a holistic view on both urban and 
horticulture domains of the regional system, treating it as a unified urban-regional 
water system (URWS), where different redesigns that target either (or both) 
subsystems can be quantitatively compared and stress-tested against uncertain 
possible futures. 

- In the Delfland demo cases, Hydroptim tool ǿŀǎ ǳǎŜŘ ǘƻ ƳŀƪŜ ŀƴŀƭȅǎƛǎ ƻŦ άǿƘŀǘ-ƛŦέ 
scenarios, determined by the demands and a single source of water for each of the 
branches. In all cases, the results are consistent with the estimated costs and 
correspond to the expected outcomes. 

 
The conclusions are that NextGen tools HydrOptim has shown its capabilities to modelized 
and optimize the cost of the water networks, and UWOT has shown its capability of modelling 
both the supply and demand characteristics of the system within the same model 
 
Keywords: Recommender Tool, web-based application, water CE stakeholders, Technologies  

https://mp.uwmh.eu/l/Product/
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Any dissemination of results must indicate that it reflects only the author's view and that the 
Agency and the European Commission are not responsible for any use that may be made of 
the information it contains. 
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1. Introduction 

 Purpose of this document 

The NextGen projects evaluates and champions innovative and transformational circular 
economy solutions and systems that challenge embedded thinking and practices around 
resource use in the water sector. NextGen has demonstrate innovative technological, business 
and governance solutions for water in the circular economy in ten high-profile, large-scale, 
demonstration cases across Europe, and the aim of WP 2 is to assess the economic and 
environmental performance of different water technologies, to optimise the systems. This has 
been done by developing, customizing, and demonstrating tools. 
 
The deliverable constitutes the re-design and stress test of NextGen selected case study 
systems using the two tools available in the NextGen toolbox, including the long-term 
performance of the solutions designed and modelled. 
 

 Intended readership  

This deliverable is open to the public, but it is primarily intended for Consortium partners. It 
also may be of interest for other stakeholders interested in ICT tools for Water Circular 
Economy.  
 

 Relationship with other NextGen tasks/WPs 

This deliverable builds on the results of the work performed ƛƴ ǘƘŜ ǘŀǎƪ ά¢ŀǎƪ нΦ3 Re-design 
and stress test the system as a wholeέ using the two tools (the HydrOptim and the UWOT) to 
evaluate and optimize the hydraulic networks of the different demo cases: 

- The Hydroptim is a key decision support system tool (DSS) for the optimization of the 
operation of hydraulic systems. It helps to increase efficiency while reducing 
operational expenditure and, at the same time, satisfy the water demand and 
respecting the physical constraints of the network. The tool helps then end user to 
ǊŜŘǳŎŜ Ŏƻǎǘ YtL όϵύ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪΣ Ƴŀƛƴƭȅ ŎƻƳƛƴƎ ŦǊƻƳ ŜƴŜǊƎȅ ǳƴƛǘ Ŏƻǎǘ όϵκa²ƘύΦ 
 

- The UWOT (Urban Water Optioneering Tool) is a simulation-based Decision Support 
System (DSS) of the metabolism modelling type. It is able to simulate the complete 
urban water cycle by modelling individual water uses and technologies/options for 
managing them and assessing their combined effects at multiple scales. It can star from 
the household level, and progressing up until the neighbourhood, regional and entire 
city level.  

 
The tools also have ǊŜƭŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ά¢ŀǎƪ нΦп bŜȄǘDŜƴ ¢ƻƻƭƪƛǘ ŘŜǾŜƭƻǇƳŜƴǘέΣ ŀǎ 
both are available at the Toolkit. The latest version is to be found under the site of Water 
Europe Marketplace (https://mp.watereurope.eu/). 
 

https://mp.watereurope.eu/
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!ƭǎƻΣ ǘƻƻƭǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ǎƻƳŜ ƻŦ ǘƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ŘŜƳƻ ŎŀǎŜǎ ƻŦ ά²tм 5ŜƳƻƴǎǘǊŀǘŜ 
¢ŜŎƘƴƻƭƻƎƛŜǎ ϧ {ȅǎǘŜƳǎ ŦƻǊ ²ŀǘŜǊ ƛƴ ǘƘŜ /9έΥ IȅŘǊƻǇǘƛƳ ƛƴ /ƻǎǘŀ .ǊŀǾŀ wŜƎƛƻƴ ό9{ύΣ ŀƴŘ 
Westland Region (NL); UWOT in Athens (EL), Westland Region (NL), and Filton Airfield (UK) 
 

 5ƻŎǳƳŜƴǘΩǎ ǎǘǊǳŎǘǳǊŜ  

Being a technical report, the document is organized in seven chapters.  
- Chapter 2 provides an overview of the tools used (HydrOptim and UWOT), the 

architecture and implementation aspects as well as the wireframe of the 1st version 
of the application.  

- Chapter 3 to Chapter 7 describes the demo case selected for the HydrOptim 
application and for UWOT application, with their characteristics, and configurations.  

- And, finally, the conclusions and the future works are provided in Chapter 8.  
 

 Differences with work in DoA 

In the Proposal submitted by the consortium, it was defined that Hydroptim was going to be 
demonstrated (to a level appropriate to data availability and problem context) in cases studies 
with regional water management (ES, RO), and UWOT on the city/neighbourhood water 
management (EL, UK-Fielton, SE), while both approaches were going to be demonstrated in 
combination in NL-Westland. 
 
In the case of Hydroptim, in the initial conversations for RO demo case, the network to 
modelized and optimize was composed of one source of water (the waste-water treatment 
plant) and one possible use of water (the power supply central), with no possible flexibility in 
the generation nor use of water, because the amount of water generated was less than the 
water needed in the power plant. In this case, it was considered that the use of the tool had 
no sense as there was no possible optimization of the uses of water, and the use was focused 
on demo case ES and NL.  
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2. The tools 
 

 HydrOptim 

HydrOptim is a key decision support system tool (DSS) for the optimization of the operation 
of hydraulic systems: increase efficiency and reduce operational expenditure related to 
energy, water sources, process treatment, etc. At the same time, the tool satisfies the water 
demand and respecting the physical constraints of the network. 
 
HydrOptim helps the end user to reduce Ŏƻǎǘ YtL όϵύ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪΣ Ƴŀƛƴƭȅ ŎƻƳƛƴƎ ŦǊƻƳ 
ŜƴŜǊƎȅ ǳƴƛǘ Ŏƻǎǘ όϵκa²Ƙύ, providing an optimization of the operational decision-making of 
the ǿŀǘŜǊ ƴŜǘǿƻǊƪ όŘƛǎǘǊƛōǳǘƛƻƴΣ ƛǊǊƛƎŀǘƛƻƴΣ Χύ, scheduling decision based on pre-defined 
water needs. !ƭǎƻΣ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ŏƻǎǘ όϵκƳ3) can be added to the different elements, and 
the tool will provide an optimization of the cost for the water network taking in account all 
the costs. 

Figure 1 HydrOptim structure 

 
Hydroptim tool is composed of in three different blocks, two of which have been implemented 
under the same user interface.  
- The configuration tool includes the user interface for modelling of the hydraulic 

network, its scenarios and all the necessary parameterizations. 
It allows the user to access, to create, to define, and to update a network, with its 
different elements, to define the characteristics of each of the elements, and to create 
the different scenarios, for a defined model.  
Is through this interface from where the user can run the optimization and, of course, 
save, update, and check the data. 
 

- The optimizer transforms the data of the selected model and scenario to the GAMS 
template, executes the optimization from the generated GAMS template, and 
transforms the GAMS output to models which we can persist in the database. 
 






































































































































































































































