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AGENDA m

the international
= Introduction & Poll water association

Oliver Grievson, AtkinsRealis/Chair IWA DWP

= Digital Twins for water distribution systems
Pilar Conejos, Idrica/ Member IWA DWP

= Clean and wastewater moving into your 3E example
Wim Audenaert, AM-Team/ Member IWA DWP

= Al optimised Digital Twins and their adoption and scaling/delivery
James Torres Ballard, Severn Trent Water

= Q&A Panel Discussion
All speakers and moderator

= Close
Oliver Grievson, AtkinsRealis/Chair IWA DWP
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WEBINAR INFORMATION m

= This webinar will be recorded and made available “on-
demand” on the IWA Connect Plus platform and IWA Network
website, with presentation slides, and other information.

= The speakers are responsible for securing copyright
permissions for any work that they will present of which they are
not the legal copyright holder.

= The opinions, hypothesis, conclusions or recommendations
contained in the presentations and other materials are the sole
responsibility of the speaker(s) and do not necessarily reflect
IWA opinion.


https://www.iwaconnectplus.org/

WEBINAR INFORMATION m

= ‘Chat’ box: please = ‘Q&A’ box: please use
use this for general this to send questions
requests and for to the panelists.
Interactive activities. (We will answer these

during the discussions)

Please Note: Attendees’ microphones are muted. We cannot respond to ‘Raise Hand’.
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MODERATORS & SPEAKERS

Oliver Grievson Pilar Conejos Wim Audenaert James Ballard
Associate Director, Digital Twin Manager, Co-founder & CEO Control &
AtkinsRealis, UK Idrica, Spain AM-Team, Belgium Automation

Architect, Severn
Trent Water, UK




Digital twin applications at the

treatment side

WIM AUDENAERT, PHD, ENG | CEO AND CO-FOUNDER AT AM-TEAM

.n‘i AdvancedModelllngfo process optimisation
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DIGITAL TWIN: HYPE OR REALITY?

A%
(x10°6)

The use of the
phrase ‘Digital Twin’
as function of time...

1 I I ! 1 | I | | | | 1 *
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Question:

How will this
translate to
adoption in the
water industry?




THE ‘WHY’ OF DIGITAL TWINS m

More stringent Rapidly emerging
challenges

The value oirements (micropoliutants,

GHG emissions, ...)

will drive the
adoption!

changing IMPOBTANT Dvnamic future
imll:lent uuagtv WATER INDUSTRY l(:ilii!llngl:gruvi
S CHALLENGES

New treatment Ageing
concepts workforce




THE ‘HOW’ OF DIGITAL TWINS m

the international
water association

Based on known Based on (lots of) data

physics, chemistry Statistical models,
and biology ML, ...

\./\
Focus of this
presentation
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THE ‘HOW’ OF DIGITAL TWINS m

The knowledge-based approach

Step 1: Step 3:
What are the Set up knowledge- Complement with
‘why’s” of the digital based DT data-driven
twin exercise? approaches
vV vV NV
Creates the Provides value Enhances reliability

business case in short-term in long-term




CASE EXAMPLE 1: DRINKING WATER
A DIGITAL TWIN TO ASSESS CLIMATE CHANGE
IMPACT AND DRIVE PLANNING DECISIONS
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FROM DATA TO INFORMATION WITH A DIGITAL TWIN m

"What if' scenario 1 "What if' scenario 2

Measured Predicted A
Tons (CI, SQ,%, ...) Tons (CI, SQ,.%, ...)

water quality Tons (CI', SO, ...) water quality
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. world goes to the
Drinking water p ] .
LEIRYE I digital twin, which

brings back
CLEANING WATER information to the
CONCENTRATES real world

Real
system
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DYNAMIC PREDICTION OF CHLORIDE CONCENTRATION
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SCENARIO ANALYSIS FOR DECISION SUPPORT m

water association
: 175 Impact of backflush water recycle
= > 20 scenarios tested! e
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CASE EXAMPLE 2: DRINKING WATER
A DIGITAL TWIN TO MAXIMISE WATER QUALITY
WHILE SAVING ENERGY AND CHEMICALS




CASE DESCRIPTION
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Micropollutants
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DT FOR ENERGY AND CHEMICALS SAVING m
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O, dose

/ Dose applied in reality
L MWMWMWN w

Virtual controller

0 200 400 600 800 1000 1200
Time (d)
UV dose o .
/ Dose applied in reality
&
B / Virtual controller
0 200 400

600 800 1000 1200
Time (d)

Energy saving potential




REAL-TIME PREDICTION OF TRACE ORGANICS m

The DT as soft-sensor:
Predict what cannot be measured,
based on what can be measured Diclofenac
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CASE EXAMPLE 3: WASTEWATER
A DIGITAL TWIN TO FOR SMART MONITORINIG
AND CONTROL OF ADVANCED TREATMENT




THE VIRTUAL TWIN BABY WAS BORN FIRST
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THE BIRTH OF THE SECOND TWIN BABY m

water association
= QOperator and technologist training Datain (NI = Information out
(before plant is in operation) | il 1min
o BrO,, O.,
= Phase 1: monitoring (2024) e

= Phase 2: process control (2025)

Kinetics: BrO3, O;, HO*, MP’s in real-time
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OUTLOOK
CASE EXAMPLE 4: WASTEWATER

A DIGITAL TWIN TO MONITOR AND MITIGATE
NITROUS OXIDE (N20) EMISSIONS




GENERAL OUTLINE OF METHODOLOGY m

water association
CFD Kinetic modelling
Combining physics Digital twin model

with chemistry

Improved

3D CFD-NZO model hydro-kinetic-model

[gN20/d]



DIGITAL TWINS FOR N20O MITIGATION m

Normal C-dosing
Improved C-dosing
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Drastic reduction of
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CONCLUSIONS




Saving energy and chemicals,
less onsite testing, lower CapEx the international
water association
Meeting new lemanl@ ' w
while making optimal use

CONCLUSION PROCESS

Effective gquantification

i i i and mitigation of GHG
of treatment assets emissions

The value of
for water utilities:
the 5 Es

i

A DIGITAL
TWIN SERVES

MULTIPLE

GOALS w ’
gz o AN
lllﬂlll!lh simulation PEO PI.E and models

Understanding and
using new digital tools




THANKYOU ! &=

Wim.Audenaert@AM-Team.com

.L“ Advanced Modell gf AM-Team.com
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ST Classification: OFFICIAL COMMERCIAL

REALISING DIGITAL TWINS

JAMES BALLARD, SEVERN TRENT

TRHRENT

SEVERN
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ST Classification: OFFICIAL COMMERCIAL

AGENDA m

Data Quality

Mechanistic vs Data Driven

Insights — how far can we go?

Technology Stack

SEVERN

TRHRENT
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ST Classification: OFFICIAL COMMERCIAL

WHERE DO DIGITAL TWINS FIT IN?

water association
. : . 5.
2. Data 3. Analytics 4. Simulation .
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ST Classification: OFFICIAL COMMERCIAL

REQUIREMENTS OF A DIGITAL TWIN

the international
How do we build digital twins, water association
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ST Classification: OFFICIAL COMMERCIAL

EXAMPLEL: AIOT —= WASTE NETWORK DIGITAL TWIN

the international
water association

I Artificial Intelligence of Things - optimising the use of existing latent storage l

NETWORK

STORAGE WASTE WATER

RECYCLING

COMBINED SEWER
OVERFLOW

SEWAGE PUMPING
STATIONS

CUSTOMER SEWER

S

CONDITIONS ¢ + **




ST Classification: OFFICIAL COMMERCIAL

EXAMPLEL: AIOT —= WASTE NETWORK DIGITAL TWIN

the international
water association

Created by ahmad

Severe weather
prediction

Q
2

Nétwgrk health

assessment )
: During storm

Weather returned

R

'I‘ 1‘ Impact assessment Lo
. . optimisation
simulation Set sewer to normal
Rainfall intensity Warn gates
prediction customers p
s Customer Retrain
storm tanks Adjust pump - model
schedules P ODI Remedial

impact works
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ST Classification: OFFICIAL COMMERCIAL

EXAMPLE 2: WWTW - NET ZERO DIGITAL TWIN m
the international
water association

l Ensuring waste is safely taken away I | Moving from 3D models to Digital Twins I

Renewable
energy

A
Liquor Sludge
treatment - dewater ing
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ST Classification: OFFICIAL COMMERCIAL

EXAMPLE 2: WWTW - NET ZERO DIGITAL TWIN

the international
water association

Risk : Assets
out of service

uuuuuuuuuuuuuuuuuuuuuu

Flow and load into
works

Resource
Recovery

Fromtne Rounropet
Optimised response
plan

iR R SrRoT
Digital twin process
optimisation

Additional load coming
into the works

Risk: Post storm
recovery

Works consents met

SEVERN

TRHRENT
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ST Classification: OFFICIAL COMMERCIAL

SUMMARY m

Data Quality

Mechanistic vs Data Driven

Insights — how far can we go?

Technology Stack

SEVERN
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Q&A Discussion

MODERATOR: OLIVER GRIEVSON

inspiring change

the international
water association



UPCOMING IWA WEBINARS & EVENTS m

Wi

WEBINAR

Empowering Women in
Water: Perspectives from

the Asia-Pacific Region

8 MARCH 2024 ‘

9:00-10:30 GMT J
REGISTER NOW International
www.iwa-network.org/webinars Women’s D(]y

Learn more about future online events at
http://www.iwa-network.org/iwa-learn/



http://www.iwa-network.org/iwa-learn/

UPCOMING IWA WEBINARS & EVENTS m

WA

the international
water association

Shaping ourwater future

World Water

Congress
hibition

TORONTO CANADA
g5 o\ TORONTO,  11-15 AUGUST 2024

S e o e o s b o

Learn more at
https://worldwatercongress.orqg/



http://www.iwa-network.org/iwa-learn/

JOIN OUR NETWORK OF WATER PROFESSIONALS! m

IWA brings professionals from many disciplines together to accelerate the science,
innovation and practice that can make a difference in addressing water challenges.

Use code IWAWEBINARS24

for a 20% discount off
new membership.

Join before 31 December 2024 at:
WWW.IWa-connect.org

inspiring change


https://iwa-connect.org/subscribe/explore-subscriptions
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