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How the City of Valencia has

improved the operational efficiency
of their water supply network through
the implementation of a Digital Twin
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Agenda

1. Xylem Introduction

2. Digitalisation

3. Digital Twin Description

4. Digital Twin Case Study - Valencia, Spain
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Network Design
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Presenter Notes
Presentation Notes
how it used to be – manual calculations
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2D Design to 3D Design
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Presenter Notes
Presentation Notes
as technology developed used CAD and now have 3D visualisations. Water transport and distribution systems in many cities have become complex to manage. 


Digital Twins
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Presentation Notes
A digital twin is a virtual model which replicates the elements of a system and the way it behaves, enabling us to predict how it will respond under any given set of circumstances. Digital twins can be used for many things – I will explain how they work using process optimization at a WWTP as an example



Digital Twin for Process Optimisation
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Process Optimisation Simplified
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Presentation Notes
Recommends route changes during the journey
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Treatment Plant Optimisation
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difficult to conceptualise unless see in action – this is a dashboard for a treatment plant digital twin.  Can see continuous monitoring, inputs changing and as they change the recommendations change.  Operators can either make changes manually – or plant can make changes automatically



Operational Situational Awareness
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Presentation Notes
been speaking about DTs for treatment plants but they are equally important for drinking water distribution and transmission networks as well as waste water systems
Deliver 2 outcomes firstly operational situational awareness providing visibility 
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Operational Optimisation
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secondly operational optimisation which allows simulations to be run demonstrating how the network will react to different scenarios. Real time, past and future
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Presentation Notes
take the opportunity to look at how a DT has been used in Valencia


Digital Twin Main Drivers

01 02 03 04
Water security Operational Customer Differentiation
efficiency satisfaction
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Valencia and its metropolitan area, which serves a population of 1.7 million residents 
Back in 2009 there were a number of drivers for the Valencia water company to develop a DT of their network
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Network Digital Twin Valencia
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Presentation Notes
The construction of the hydraulic model is vital as it must be properly built and calibrated. The model for Valencia and its metropolitan area is extremely reliable with error rates below 2% for pressure and 4% for flow.
The base hydraulic model currently includes all pipes in the network down to a diameter of 200 mm
Integrates data from one million smart meters, pressure/ flow sensors, SCADAs, GIS, CMMS and other systems. The Digital Twin provides precise information on pressure and flow at the network’s 10,000 nodes. 
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Valencia Control Room (24/7): Control, Network Operation and
Incident Detection
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 the network is monitored 24/7 in the control room with data refreshed every 10 seconds
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a short while ago the control room identified an incident where flow increased, pressure decreased and tank level dropped rapidly



1,000mm Main Burst Response
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used DT to identify location. Then which valves to shut off.  Then effect of shutting valves.  Realised that they needed to augment the pressure so they increased output from a second source.  Then shut down valves remotely.  Whole process took 30 mins.  Efficient response which would not have been possible without a DT



Valencia Digital Twin Benefits
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Very powerful tool allowing them to improve their efficiency
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reduce NRW by 30% because they can identify leaks and bursts much faster
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reduce maintenance OPEX identify problems before they exist and resolve before escalates into major issue. Proactive response, reactive response
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improve sustaibability by reducing greenhouse gases – by treating and pumping less water
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The result is that in the last few years, complaints associated to the water bill have been reduced by more than 60%.
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