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We are facing
two seismic
shifts
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Physical
constraints

* Climate change

* Resource limitation

* Population concentration
* Investment constraint




Never have we
had to achieve so
much with so little




Digital
‘abundance

“By 2020 there will be 7 times
moxe de\;/i_ces than people”

Cisco



Data is




This requires a
new way of thinking

Static reporting > Live analytics

Isolated data > Interconnected data

Outputs > Outcomes
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Unlocking

the potential
requires two
core capabilities



Domain expertise
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Smart Infrastructure
iIs where these two
worlds collide
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Definition

“A realistic digital
representation of assets,
processes or systems in the
built or natural environment”.

- Digital Built Britain

Mott MacDonald | Smart Infrastructure

Data

Outcomes +++++++++

Interventions

Make better interventions on physical assets



Understanding scale and complexity

...this pyramid a digital twin of
the UK Water Sector

...this pyramid a digital twin of
water company Enterprise

And this pyramid a digital twin of
a Water Company Asset Base

Let’s call this pyramid a digital twin
of a Wastewater Treatment Plant
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The Gemini Principles

Purpose:
Must have
clear purpose Public good
The Gemini
Principles Trust:
Must be < "
: trustworth ecurity
to guide the y
national digital
twin
Function:
Must function .
effectively Federation
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Value creation

Openness

Curation

Quality

Evolution
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Anammox Process

Complex biological process to treat high
ammonia centrate

750m3/day

Average Flowrate

14 weeks

Commissioning period quoted by Veolia

Ammonia

indicates commissioning success
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Proven methodology

What if we knew...?

I
How the plant was

going to perform in the

future? Decision
making

How could we
What data would understand this...?
power this

Sense making * Biological wastewater
. SCADA modelling
. Lab Data
. Design information
0 Commissioning

plans




Digital Twin Tools
Moata

(the platform)

Mott MacDonald's cloud based
analytics and visualisation
platform

Biowin
(the analytics)

Wastewater modelling
simulation software
developed by EnviroSim




‘Actionable

. S Insight
Visualisation

& Sense
Making
.Analytics

Powered by
Biowin

.Plant Data

Powered by Moata
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C & https;//app.moata.com/#/

il PowerBl @ EnviroSim Partnering
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Ammonia Flows Process
MACDONALD Home
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Anammox

Description
Inlet NH4-N Load - Actual

Inlet NH4-N Load - Biowin
® Reactor NH4-N Load - Actual
@ Reactor NH4-N Load - Biowin

26 May

Inlet Flow - Actual SAS Flow - Actual

0.2 m3 0.1 m3
IF daily volume SAS daily volume
291/s 0.61/s

IF daily average

SAS daily average
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What did we achieve? + o+
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* An operational predictive digital twin + + +
+ + + +
- The ability to simulate operating scenarios + 4+ 4+ +
in near real time 4+ <4+ <4 4
+ + +
A plant operating below the Ammonia limit == = AR
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Lessons Learnt

1.

Challenging complex
dynamic modelling
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2.

New ways of working

3.

Ensuring quality and
security of data

25



The Gemini Principles

Purpose:
Must have
clear purpose Public good

The Gemini Trust:

i 2 Must be
Princi ples trustworthy Security
Function:
Must function .
effectively Federation
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Value creation

Openness

Curation

Insight

Must provide
determinable
insight into the
built
environment

Quality

Evolution
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Lessons Learnt

Purpose:
Must have
Clear purpose

The Gemini Trust:
Must be

trustworthy

Principles

Function:
Must function
effectively
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Value creation

Public good

Security

Must enable
security and be
secure itself

Openness Quality
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Federation Curation Evolution
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Lessons Learnt

Purpose:
Must have
Clear purpose

The Gemini Trust:
Must be

trustworthy

Principles

Function:
Must function
effectively
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Public good

Security

Federation

Value creation

Openness

Curation
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Quality o)
Must be built on
data of an 9
appropriate Q
quality 5"
3
5.

Evolution
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TRENDS AND INSIGHTS
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Future Applications
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Operational Asset
Models

A live model of an asset or
site providing real-time
information for BAU
operation
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Integrated Asset
Systems

Complete digital twin
of all water or
wastewater assets

Strategic Planning
Model

Connecting long-term
condition data via
corporate systems;
informing the capital
investment process.
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