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WHAT IS A SMART WATER NETWORK?

Digital Water

Digital Twin is a very specific
sub area of Digital Water
Involving behavioral models
at the core of the system
we are twinning

Provides insights that results in actionable control
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ANALYTICS VS. DIGITAL TWIN(STATISTICAL ANALYSIS VS BEHAVIORAL MODEL)

»D O-»

Big or Small Computer Predictions
Data model or
system

Big Data Algorithms Predictions

* Deductive reasoning
* Scientific knowledge
* Expert experience
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Definition of Digital twin for Water Utilities

“A dynamic digital representation of real-world
entity(s) and their behaviors using models with
static and dynamic data that enable insights
and inferactions to drive actionable and
Improved outcomes.”
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BREAKING DOWN A DIGITAL TWIN
Components of a Digital Twin

1. Physical system 2. Context data
"  Product,

=  Process or,
= System

Sensor data

Documentation info
Historical data

Operational data

4. Insights : User interface

Insights via dashboards

| |
= |nsights/ collaboration via 3D VR/AR/MR
= Predictive and prescriptive analytics

®=  Holistic System Oversight

3. Behavioral Model

®=  Model simulation
=  Model calibration based on physical context data

The actual system that the Digital Twin represents could be a product, process, or system.
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Architecture

Building blocks and interfaces
needed for a high-performance
DT

Must fulfill needs and outcomes
What are the data flows across
interfaces

BIM and Asset Management

What is BIM and how can the water
sector leverage it?

What meta data should we collect for
water assets?

Develop Water sector BIM process
blocks

Outcome & ROI

= Identify benefits of using DT in
real applications

= Tabulate actual ROIls from case
studies for reference

= Develop business case templates
for DT development for Utilities

DT lifecycle

= Define DT components for the
different phases, including Design,
Construction, Operation,
Customer

= How to support DT lifecycle

= Define best practices for asset
lifecycle




Workgroup Leadership Structure

Chairs:
Gigi Karmous-Edwards (Karmous-Edwards Consulfing)
Andreu Fargas (Consorci Aigues de Tarragonal)

Holistic Architecture: Michael Karl, National Smart Utility Technology Manager (Brown and
Caldwell) & Chengzi Chew, Business Development Manager — Emerging Technology (DHI)

Digital Twin Lifecycle (Design — Construction — Operation - Customer Experience): Agnethe
Pedersen, Industrial PhD Student (VandCenter Syd) & Youri Amerlinck, Researcher (Aguafin
NV)

BIM and Asset Management: Chris Steele, Head of Digital Products and Services (Binnies) &
Jamie Mills, Global BIM Manager (Xylem)

Outcomes and Applications: Andy Smith, Smar’,r Water Strategy Manager (Anglian Water) &
Pedro Vieira Moreira, IT & Innovation Director (Aguas do Porto)
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SWAN DIGITAL TWIN WATER UTILITY OPERATIONAL

ARCHITECTURE

PHYSICAL SYSTEM h1 DIGITAL TWIN

Sensing/Control § Data Collection and Sources
i DATA DRIVEN SIMULATION AND DECISION

SENSORS BUSINESS & z3 2 MODELS SUPPORT TOOLS
Pressure, Temperature, m 3 = . ’
How elc: OPERATIONAL SYSTEMS s Z Machine Leaming, Al,

LIMS, CIS, GIS, CMMS, >0 > etc.
—— || CAD/BIMetc. ATTRIBUTES o g 2 el
ACTUATORS Spatial = o m
Hydraulic, Electrical, B Trensactional z z PHYSICS BASED
Mechanical, etc. Temporal - Z  MODELS
_— AUTOMATION SYSTEMS S Hydraulic, Biological,
ADVANCED SCADA, Telemetry, etc. s
MONITORING (Static and Dynamic)
loT, AMI, Edge Devices
etc.

Actionable Results € Optimized Performance Informed Decisions
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WHAT/IF SCENARIOS

REAL-TIME
PERFORMANCE
DASHBOARDS

AUGMENTED/VIRTUAL
REALITY

MOBILE ALERTS

ADVANCED AUTOMATION
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Thank you

Questions?

« Gigi Karmous-Edwards
« Karmous-Edwards Consulting
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WHY DIGITAL TWINS NOW?
AN ARRAY OF DISRUPTIVE TECHNOLOGIES ...CONNECTING

New business Customer
Sensors Models Engagement
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DIGITAL TRANSFORMATION

Digital Transformation via Digital Strategy

Roadmap for building
utility Digital
Enablement

Communications
Technology
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Develop an
innovation

culture
Engage all

Revisiting all
processes
Front/Back office

Stakeholders

Cross

APl and Data Sensors and
Access GIS strategy

Strategy

Collection
of KPIs

Use KPI data
to optimize

all processes

Departmental
Collaborations

Increased
transparency
and Data Flow

All Staff
Participate
in Innovation

Track KPI data
back to ROl for
technologies




FUTURE DIGITAL TWIN WATER CYCLE
DRINKING WATER + SEWER + STORM + SOURCE WATER




