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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 projEice

work performed in this deliverablis focusing on the individual solution legdtom T2.2 and
extend our assessment both in terms of scale and in terms of time.

The HydrOptimand UWOTUrban Water Optioneering Todtiave been used to model the

selected system to evaluate, compare and optimise the configuration of the system to

AYLINR @GS (GKS 20SNItf Oe0fsSQa LISNF2NXYIyOSo

- The Hydroptim tool was selected in this project to evaluate different scenarios of
hydraulic networks thanks to apability ofoptimising cost of the system. Although
initially cost came only from energy costs (that currently is probably the most
important part in OPEX of netwks), the adding of the environmental cost allows to
evaluate also different alternatives of sources of wateydrOptim has been used to
demonstrated cases studies with regional water management, as Costa Brava and
Delfland.

- The Urban Water OptioneemnTool (UWOT) was chosen as the suitable tool for use in
this project because of & capability of modelling both the supply and demand
characteristics of the system within the same modéWOT has been used to
demonstrated cases studies on the city/neighibhood water managementas
Athens, Delfland and Filton Airport

The results sectiorshowsthe longi SNIY wSAAf ASYOS-SFFAOKSY &0 LJ 2t
executed, with stress test of these systems against current operational scenarios as well as
future climatic, environmental, and soeeronomic scenarios, developed in collaboration

with CoPs and trace their performance using a resilience framework.

- In the results for Costa Brayahe Hydroptimsoftware was used toevaluate the
different scenariosdefined 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.

- Inthe Delfland demoaseslJWOT is able to provide a holistiewi on both urban and
horticulture domains of the regional system, treating it as a unified unteional
water system (URWS), where different redesigns that target either (or both)
subsystems can be quantitatively compared and sttested against uncesain
possible futures.

- In the Delfland democases, Hydroptimtoab & dza SR (2 YI {-8$8F&yl @&
scenariosdetermined by the demands and a single source of water for each of the
branches.In all cases, the results are consistent with tlestimated costs and
correspond to the expected outcomes.

The conclusions are th&dextGen tools HydrOptim has shown its capabilities to modelized
and optimize the cost of the water networks, and UWOT has showeajigbility of modelling
both the supply ad demand characteristics of the system within the same model

Keywords: Recommender Tool, wbbsed application, water CE stakeholders, Technologies
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Disclaimer

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

1.1. Purpose of thisdocument

The NextGen projects evaluates and champions innovati 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 cisueconomy in ten higiprofile, largescale,
demonstration cases across Europe, and #mm of WP 2 is to assess the economic and
environmental performance of different water technologies, to optimise the systemshakis
beendone by developing;ustomizng,and demonstrating tools.

The deliverable constitutes the 4@esign and stress test of NextGen selected case study
systems using the two tools available in the NextGen toolbox, including thetdomg
performance of the solutions designed and modelled

1.2. Intended readership

This deliverable ispen to thepublic, but it is primarily intended for Consortium partnels
also may be ofniterest for other stakeholders interested in ICT to&ds Water Circular
Economy.

1.3. Relationship with otherNextGen tasks¥WPs

Thisdeliverablebuilds onthe results of the worlperformedA y G KS (3R&desigh ¢ | 41 H

and stress test the system as a wholssing the two tools (the HydrOptim and the UWOT) to

evaluate and optimize the hydraulic networks of th&efient 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
respecting the physical constraints of the network. The tool helps then end user to
NBERdzOS O2ai YtL o6e0 2F (GUKS ySUg2N] X YI Ayt

- The UWOT (Urban Water Optioneering Tool) is a simukitamed Decision Support
Systen (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 houshold level, and progressing up until the neighbourhood, regional and entire
city level.

The toolsalso haveNB f  GA2Yy @gAGK GKS NBadzZ G 2F ac¢lk ai Hw
both are available at the Toolkit. The latest version is to be found utidesite of Water
Europe Marketplacehftps://mp.watereurope.eu).
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Westland Region (NL); UWOT in Athens (EL), Westland Region (NL), and fdtdr{l )

1.4, 520dzYSy dQa &ai NXzOG dzNB

Being a technical report, the document is organizesemenchapters.

- Chapter 2 provides an overview of the tools used (HydrOptim and UWOT), the
architecture and implementation aspects as well as the wireframe of thedrsion
of the application.

- Chapter 3to Chapter 7describesthe demo case selected for the HydrOptim
applicationand for UWOT application, witheir characteristics, and configurations.

- And, finallythe conclusions and the future works are providahapters.

1.5. Differences with work inDoA

In the Proposal submitted by the consortiunhwas defined that Hydroptinwas going tdoe
demonstrated (to a level appropriate to data availability and problem context) in cases studies
with regional watermanagement (ES, RGnd UWOT on the citpeighbourhoodwater
management (EL, UKelton, SE), while both approach&sre going to bedemonstrated in
combination in NWestland

In the case of Hydroptim, in the initial conversaticios RO demo case, theetwork to
modelized and optimize was compakef one source of water (the wastgater treatment
plant) and one possible use of water (the power supply central), withassible flexibility in
the generation nor use of watebecause the amount of wateegerated was less than the
water needed in the power plantn this case, it was considered that the usehef tool had
no senseas there was no possible optimizatiohtbe uses of waterand the use was focused
on demo case ES and.NL
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2. Thetools

2.1. 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, éitthe sametime, the toolsatisfiesthe water
demand and respecting the physical constraimitshe network

HydrOptim helps the end userto redué2 a4 Yt L o6e0 2F (KS ySiGg2N
SYySNHB& dzy A i, prodiagian optinsizatforkad theperationd decisionmaking of

theg G SNJ ySG 62N 6 RA 3 Schindziddcizion Shased NN Jaiefihetl A 2 v =
waterneeds! £ a2 Iy Sy @A Npcgnbsabdet tb theddférént etermenty; and

the tool will provide an optimization of the cost ftne water network taking in account all

the costs.

Figurel HydrOptim structure

Hydroptim tool icomposed oin three different blocks two of whichhave been implemented
under the same user interface
- The configuration toolincludesthe user interfacefor modelling of the hydraulic
network, its scenarios and all thmecessary parameterizations
It allows the user toaccessto create, to define, and to update a network, with its
different elements, to defia the characteristics of each of the elemerandto create
the different scenariodor 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 optimizertransforns the dataof the selected model and scenatio the GAMS
template, execues the optimization from the generated GAMS templatand
transformsthe GAMS output to modelshichwe can persist in the database
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