AV=VAWORLD




% stefanini

GROUP

SABESP: Enhancements in
Water Resource Management
with AVEVA Pl System

Wagner Preda | Diogo Castro | Euder Mendes

sabesp



%z stefanini

GROUP

~
v

"
L4
: N

WAGNER PREDA DIOGO CASTRO EUDER MENDES
Analyst Sales and Partnership Manager IT Consultant
Sabesp Stefanini IHM Stefanini IHM
wpreda@sabesp.com.br diogo.castro@ihm.com.br euder.mendes@ihm.com.br

-r;..}‘ﬁ
E E-fr LA







Where we are

Municipalities
served by

Sabesp

Sabesp is the second-
largest sanitation

company in the world in
terms of revenue.

376

municipalities
More than 63% of S&o
Paulo's urban population*

28,1 million
customers directly
supplied with high-quality
water

*In 2023, we won the bidding
process for Olimpia




Basic Sanitation Company of the
State of S&o Paulo

Sabesp

[\70\4 Water Supply

Providing clean drinking water to households
and businesses.

Sewerage

Collecting and treating wastewater to protect
public health.

seas Watershed management

Monitor and protect watersheds through the
collection and disposal of treated sewage.
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Enduring
relationships &

client satisfaction

92%

Willingness to
RECOMMEND
Gartner® Voice of the Customer

65

NPS score

14 vears

Average client
relationship

Comprehensive
capabilities & strong
track record

14+ years Applied Al & Gen Al
leadership

250+ Applied Al Cases

A9 Average client relationship

124 Analyst Recognitions 2024

*
Gartner. CELENT 1SG
[]]
/Rerest Group® Quadrant

Key Alliances & Strategic Partnerships
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GO gle servicenow Microsoft

salesforce .:‘ aWS W

BlueYonder

AVEVA  System
e rcomwen | INtegrator

Driving business

Impact

|/

INCREASE

sales

e

REDUCE

cost

—
Yokl

IMPROVE
quality

N
ENHANCE

speed

By 600%
Improved number of
customers servedt!

By 62% through
decreasing equipment
idleness?

By 95% enhancing
user experiences and
satisfaction?3

By 50% faster
application
development time*

Global presence

with a local touch

Serving 104

countries

35,000

employees

1.5B USD
Revenue 2024

44

languages spoken

23

global delivery centers



Working together for good results

Successful Partnership

Sabesp’s Purpose

Sabesp's mission is to provide quality water and sewage services efficiently and
sabesp sustainably, ensuring access to clean water and improving the quality of life for millions in
Sé&o Paulo.
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AVEVA Pl System Stefanini IHM
The PI System standardizes data, enhances decision- To be a strategic partner providing innovative solutions
making, and optimizes processes, supporting Sabesp’s in search of a more efficient and sustainable

commitment to efficiency, sustainability, and innovation. industry.



AVEVA™ Pl System in Sab

Pl System in Numbers



AVEVA™ Pl System in Sabesp

Around 120,000 tags

0

ag

More than 250 trained

50 in administration

4,200 displays

(1085 customized + 12
templates)

| Tol

440 users registered
in the AD

—
—

More than 27,000
assets

g

60 Reports
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Business Challenge

Ensuring Continuous Water Supply



Ensuring Continuous Water Supply

Challenge

Cost Reduction, Performance & Scalability

» High Maintenance Costs
« Hardware Lifecycle Issues
« Scalability Limitations

Power Outages

* Interruptions at pump stations

» Delay in fault detection and decision-making

« Many screen to monitor

« High time for maintenance identification and action
« Temporary shortage in a region

Demand Prediction

» Unpredictable water consumption costumers.

» Difficulty planning and ensuring water supply in advance
« Seasonal and weather-related demand fluctuations

* Reactive operation




Solution

Virtualization
Real-Time Pumping Statio
Predictive Water C



Before

Virtualization

Field Equipments ( DMZ / IT Network )
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After

Virtualization

Field Equipments
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Faster response to power outages, reducing
operational delays and public impact

Real-Time Pumping Station
Monitoring

Automated Data Collection & Integration

* Over 3,000 pumps integrated into the Pl System

* Real-time data acquisition, eliminating manual data
entry

« Centralized monitoring of pump status and
performance
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Faster response to power outages, reducing
operational delays and public impact

Real-Time Pumping Station
Monitoring

Intelligent Alarm & Notification System

« Automated failure detection when a pump stops
unexpectedly

« Escalation mechanism ensures rapid response:
— 1st level: Initial group notified immediately

— 2nd level: If no action within 5 minutes,
alert escalates

— 3rd level: After 10 minutes, notification
reaches higher-level users

PROD_Estacdo(BombaEstagdo)
| General | Attribute Templates | Ports | Analysis Templates | Notification Rule Templates

o

« MName Criteria

/7 Notificagio Nivel 1 - Bombas Paradas Analysis Template = Trigg...

% Notificagdo Nivel 2 - Bombas 5 Minutos Paradas Analysis Template = Trigg...

% Notificagdo Nivel 3 - Bombas 10 Minutos Paradas Analysis Template = Trigg...

{7 Notificagdo Nivel 4 - Bombas Retorno Estado Normal Analysis Template = Trigg...

o ti-scoa@sabesp.com.br @ ¢ # S K~

Para: O Shayne Lima Souza Qua, 26/04/2023 19:42

[EXTERNAL EMAIL]

Estacao: E021 Ermelino Matarazzo
Alerta: Todas as bombas das estacao desligada a mais de 05 minutos.

4/26/2023 7:42:30 PM E. South America Standard Time (GMT-03:00:00)

= Responder 7~ Encaminhar
. S TR SR
o ti-scoa@sabesp.com.br @ ! v
Para: O Shayne Lima Souza Qua, 26/04/2023 19:47

[EXTERNAL EMAIL]

Estacdo: E021 Ermelino Matarazzo
Alerta: Todas as bombas das estacao desligada a mais de 10 minutos.

4/26/2023 7:37:35 PM E. South America Standard Time (GMT-03:00:00)




Real-Time Demand Forecasting

Predictive Consumption Modeling

A4 A3 A2 Al R1

A 4

¥
A 4

7 days 7 days 7 days 7 days

» Implementation of Zahed Filho's model (1990) for water consumption prediction
» Uses historical consumption data from the last 4 weeks

« Calculates a correction factor (Alfa) based on recent consumption trends

» Adjusts forecasts dynamically using real-time and historical data

* ZAHED FILHO, A., Previsdo de Consumo em Tempo Real no Desenvolvimento Operacional de Sistemas de
Distribuigéio de Agua, Tese de Doutorado, Escola Politécnica da Universidade de S&o Paulo, EPUSP, S&o Paulo, 1990.




Real-Time Demand Forecasting

Predictive Consumption Modeling
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7 days

» Filters data using a Fourier transform to remove irregularities
» Uses historical consumption data from the last 7 days




Real-Time Demand Forecasting

Predictive Consumption Modeling

Previous 7 days 6 hours
< >

— Forecast
6 hours |
>

(Fourier Series * Alpha)

. . / / " Fourier Series from the week
Fourier Series

Current time

« Adjusts forecasts dynamically using real-time and historical data




Real-Time Demand Forecasting

Predictive Consumption
Modeling

« Structured Hierarchy for Pumping Stations

* Forecasting parameters are stored as AF
attributes, allowing for easy configuration and

adjustment.

« Changes in operational parameters (e.g.,

coefficients, thresholds) can be updated

dynamically without modifying the core system.
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Results



Enhanced Operational Efficiency

Results

1% in water shortages

* Benefiting 201,500 people in the S&o Paulo
« Decrease in customer complaints

Cost Reduction with Virtualization

« Eliminated hardware replacement cycles

« Easy scaling of infrastructure to support
future growth

More Accurate Water Consumption
Forecasts

* Improved demand prediction
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sabesp

SABESP: Enhancements in Water Resource
Management with AVEVA™ P| System

Challenge

* Servers running on physical machines with an outdated 2016 Pl System.

* Delayed power outage detection in pump stations, causing slow response times.
* Unpredictable water consumption costumers.

Solution

* Virtualized servers and upgraded the AVEVA™ Pl System for better resource
management and reliability.

* Implemented automated monitoring and alerts for water pump stations.

* Development of a mathematical model based on Fourier Series, using Pl AF SDK, for
water consumption forecast.

Results

* Improved system robustness, faster recovery, and no hardware dependency.

* Increased efficiency and accuracy in tag updates per business unit.

* Faster response to power outages, reducing operational delays and public impact.
* Enhanced consumption forecasting, ensuring reliable water supply management.

* 1% reduction in water shortages, benefiting 201,500 people in the Sao Paulo
metropolitan area.

© 2025 AVEVA Group Limited or its subsidiaries. All rights reserved.
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