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2025 Digital Twin Project

MISSION ACCOMPLISHED

From the atom to the bit:
Leading in operational efficiency
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Chronology of a
Transformation

Hardware procurement, Plant simulation system
configuration, on-site definition, development,
installation, and testing validation, and testing
Dec/24

CMMS integration

Mathematical model

Deviation detection system

Operator training system

development, training,

and testing
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Our System, So Far

ML SYSTEM
Machine Learning System @
Al-driven predictions & virtual AcCouASear
sensors
192.168.75.0/24
SIM SYSTEM ul svgzM
e Wondarware
@ SLS:&T‘" % Historian
Simulation System AVEVA Dymaric

(AVEVA)

Simulation W' ie
Dynamic process modeling ~?ﬁ';

172.16.77.0/24

192.168.75.0/24

DCS SYSTEM

Foxboro.

192.168.20.0/24

User Interface System
Central hub; integrates all

modules
AMIS SYSTEM
ABISMONET Abismo - CMMS
Maintenance planning &
scheduling
195.168.75.0/24 AMIS connects via a dedicated

web interface

Distributed Control
System

Read-only real-time plant data
feed
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Machine Learning System

The ML System integrates Al models and virtual sensors into the DT Ul. These models are trained using historical data and are
continuously updated with real-time information. Their purpose is to provide insight into variables and behaviors that are difficult or

impossible to measure directly.
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116 ppm
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ODP LAB DATA MANAGEMENT

process and upload data to DT
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Simulation System

AVEVA Dynamic Simulation is a high precision dynamic process simulator. It is a software tool that enables users to meet the dynamic

challenges of operating our modern plant safely and profitably. ADS allow to Operations and Maintenance Team use the main following
features:

* Run alternative operating scenarios to identify
more efficient operating points.

120 * Train new plant operators without taking risks at

SIM SYSTEM plant operations or plant assets.

SIM STATUS CALIBRATION STATUS
e D e T e : * Make changes to the virtual DCS programming
) ) () e to test all those changes before implementing
. them in the actual control system.
RAW WATER CONDITIONS COMMS STATUS

PACNCNE || 22020 500
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DCS System

The DCS automatically ensures the plant operates correctly.
The digital twin records the behavior of all DCS signals, as well as those from our simulated plant.

With this data, we can compare the performance of the two worlds—the real and the virtual—in the search for more efficient
operating points.

In addition, the system has an alert system that notifies us of deviations it detects statistically.
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AMIS System

The AMIS system (Abismo) is a Computerized Maintenance
Management System (CMMS) designed to optimize maintenance
operations.

It features a web interface that integrates directly with the central User
Interface System.

This integration enables cross-functional verification between
scheduled maintenance tasks, the real-time status of the physical
plant, and the state of the simulation model. By unifying these data
streams, AMIS streamlines user workflows and enhances decision-
making for maintenance planning.

ABISMONET
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And Now, What’s Next?

We don't just replicate reality.
We want to build the future of
efficiency.
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Model Evolution:

Toward Ultra-Precision

We update our models every week using process and laboratory The Cycle of Perfection: Reducing Errors
data from the plant.

Now we want to improve the model retraining system to make it
faster and more efficient, with a new user interface that makes it
easier to use.

Let’s explore new models together that will help us improve the
efficiency of our processes.
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Next Goal:
The Energy Twin

We are going to integrate all the plant energy data inside
the digital twin.

With all, we want to build new mathematical models that
help us to find the running the point of maximum efficiency
for large consumers.
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Deep Health Check:

To further strengthen this environment, we are adding AVEVA
System Monitor to enhance security and operational visibility.

It delivers centralized, real-time monitoring of servers, services, and
system resources, enabling early detection of anomalies or
unauthorized changes and allowing proactive response before
issues affect operations.

This addition increases the overall security, stability, and reliability
of the digital twin.

AVEVA” System Manitar ce

mery %

Alerts
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The Revolution:

Generative Al: Ask the system. Get the answer

A locally deployed Generative Al Will be directly connected
to historical databases to analyze “What-If” scenarios and
automatically generate insight-driven reports.

Question;
VS. Real.

Compare efficiency: Scenario B

Digital Twin Al: Generating comparison: No manual queries. No complex analysis.

Scenario B vs. Real...
[ASSOCIATED DATA CHART] - ‘ Users interact with the Digital Twin using natural language,

instantly extracting conclusions, comparisons, and results.

jve volumes of historical

sis of mass : . . _ .
Analy uage complete From simulation to decision, at the speed of a question.

data with natural lang
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THANKS FOR YOUR ATTENTION
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