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1) Going into….

2) Case example

3) What’s next…
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1.
GOING INTO

Digital Twin
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DIGITAL TWIN

Digital Twins REPLICATE the real system BEHAVIOR CONTINUOUSLY in a 

virtual model that serves as the basis for experimentation
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The concept of DT has been used 
traditionally in the industry field, but it can 

also be developed and exploited in a city 
management context, and in particular in 
water supply and distribution networks 

(WSDN)
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Why developing a DT for a water 
distribution network? 

Complex 
Systems

Variable
Environment

Water 
Scarcity

Essential 
Service

SECURERESILIENT EFFICIENT
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Digital Twin 

Capabilities

8

Analyse

Simulate Improve

Monitor DIGITAL 
TWIN
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Digital Twin 
Components

MODELS ANALYTICAL 
INSIGHTSDATA

Physical 
System

Digital 
Twin

Continuous Improvement – Informed Decisions
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MODELS ANALYTICAL 
INSIGHTSDATA

Digital Twin 
Components

GIS

Infrastructures

Clients

SENSORS

Real-Time

Off-line Time

SCADA

Monitoring

Remote 
Operation

SMART 
METERING

Customer 
Services

Network 
Operation

CMMS

Maintenance
register

Mobile work 
management

DATA CENTRIC PLATFORM
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Digital Twin 
Components

Physics Based ModelsData Driven Models

MODELS ANALYTICAL 
INSIGHTSDATA
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Digital Twin 
Components MODELS ANALYTICAL 

INSIGHTSDATA
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Digital Twin 
Components MODELS ANALYTICAL 

INSIGHTSDATA

Adequately Calibrated

Continuously Updated

Accurately Developed
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Digital Twin 
Components

DIGITAL 
TWIN

Current Situation
Accuracy

New Assets

Assets out of service

New Setting Points

…

MODELS ANALYTICAL 
INSIGHTSDATA
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Digital Twin 
Components

DESCRIPTIVE

DIAGNOSIS

PREDICTIVE

PRESCRIPTIVE
Value for the decision 

making process

What is it happening?

Why is it happening?

What is likely to happen?

What actions do we have to take?

MODELS ANALYTICAL 
INSIGHTSDATA
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MAIN 

OBJECTIVES 

OF THE 

DIGITAL TWIN
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Optimal network design

Contingency planning

Master plans for infrastructures

Anomalies detection

Maintenance work schedule

Early response to emergencies

Energy optimization

Leak location and NRW reduction

Water quality monitoring & control

NETWORK 
PLANNING

SUPPORT TO 
DAILY 

OPERATIONS
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A Digital Twin 

is much more 

than…

Monitoring system: SCADA

Digital representation: GIS, BIM,…

Hydraulic model built with static data set
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2.
VALENCIA’S 

DIGITAL TWIN

20 years journey…
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Valencia’s

Metropolitan

Area Digital 

Twin

Supporting daily operation for over 15 years
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A long journey…



“
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The key of

success

RESEARCH

UTILITY 
KNOWLEDGE

DIGITALIZATION
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Why did we start?

Operating the network required to overcome several challenges…

Planning new infrastructures

Improving the decision-
making process

Easing the generational 
change

2007 2012 2018
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Valencia Metropolitan Area

Digital Twin

THE HYDRAULIC MODEL

900 km 

30 Tanks

50 Pumps

1,700,000 Inhabitants 1,200 km Distribution Network 3,0 m3/s200 km Main Network

250 Valves

CONNECTED IN REAL TIME WITH

430 Pressure sensors

200 Flowmeters

10,000 VIRTUAL SENSORS
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WHAT-IF SCENARIOS SIMULATION
live, past and future

FORECAST 
of the system behaviour the next 24h

DECISION SUPPORT SYSTEM
emergency response

ESTIMATE
values at non-metered points

Daily Operation

Valencia Digital Twin Use Cases
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Valencia Digital Twin Use Cases

Planning

ASSESS
network requirements

DESIGN 
new infrastructures

DEFINE
the behaviour of new infrastructures

DETERMINE 
the commissioning stages
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3.
TO BE 

CONTINUED

What’s next?
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Definition of a clear 
business case and 

its objectives

Data silos and 
quality

Development and 
calibration of a 

hydraulic model 
that runs in real 

time

People engagement 
and adoption of this 

new technology

Challenges
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Lessons Learned “Old ways do not open new doors”

— author unknown

DT is a tool that empowers and enriches people’s work

Keep it simple and focus on your main challenges

Data quality is key, so it is important to preserve it from the source

Implementing a DT requires a new innovative culture 
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Developing DT for every phase of the 
water cycle

Connecting Digital Twins

Integrating WDN DT with Smart cities:
Connecting DT for every infrastructure
Active role of the citizens
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Integrating Water DT with a  Smart City

Two way communication channel citizens - utility

Citizens can make a more responsible use of water

Adapting infrastructures to the needs of the city
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Digital Twin in Water Distribution Networks

Digital Twins have reached the water 
sector to stay 

Develop and maintain live a Digital Twin 
of a WDS is an objective for most of the 
utilities

Data and tools available nowadays make 
it possible
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The best is yet to come...

THANK YOU
Pilar Conejos, PhD
pilar.conejos@idrica.com
pconejos@dihma.upv.es
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