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Private, non-profit legal entity under the 
regulation and supervision of ANEEL 
(Brazilian Electricity Regulatory Agency). 
ONS does not own any energy 
generation, transmission or distribution 
assets.

ABOUT

LEGAL STRUCTURE

Article 13 of Law No. 9,648/98
(as amended by Law No. 
10,848/04), regulated by 
Decree No. 5,081/04.

To guarantee the supply of electricity 
in the country, with quality and a 
balance between security and the 
overall operation cost.

MISSION

Brazil



Brazilian 
Interconnected
Power System

2024: 174,750.000 km 

2029: 183,560.000 km 

Extension of 
transmission lines

Peak: 106 GW 

2/26/25 2:45 PM

Energy load

92%Load supplied by

of renewable energy

Renewables record 
March 15, 2024

Equipment

130,000+ electrical units 

monitored by ONS’s SSC

Supervised Assets (2025)



Brazilian Electricity Matrix
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March/2025 | Dec/2029

Hydro Thermal

Wind Solar*
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14.1% - 33.2 GW
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Installed 
23.1% - 17.1 GW

Expected Capacity 
30.8% - 23.7 GW

*MMGD included
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In 2025, 84% of 
Brazil's electricity 
generation from 
renewable sources

Hydro generation 
is losing its 
dominance

In 2029, 45% of 
the matrix of 
Wind and Solar



PI System at ONS

Data Archive​

AVEVA PI Vision

Asset​ Framework

PI Interface

100+ Active Screens

56 Bases

12 Processes

15 Million Tags

PI REC

PI FLN

PI RIOPI BSB

SSC - 
BSB

SSC - 
RIO

SSC - 
FLN

SSC - 
REC

Grid Participants

Grid Participants

Grid Participants

Grid Participants



Curtailment 

What is
Curtailment?

Curtailment occurs when renewable 
energy generation is restricted due to 
grid limits, oversupply, or coordination 
issues, leading to wasted clean energy.

Generation increasing while 
consumption not

HydroThermal Wind and Solar

1st reduction 2nd reduction 3rd reduction



Excess Supply

Grid Limits Generation

Lost Clean Energy

Cycle of Curtailment 

Demand Increases

Grid Increase Generation

Renewables back online

Our project focuses on optimizing the 
curtailment process, ensuring faster and 
smarter renewable energy recovery.

How the case
addresses this
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The Problem

Manual Coordination Inefficiencies

Increased Reliance on Renewables
Wind and solar variability required faster and 
simultaneos dispatch.

Asynchronous Energy Coordination
Phone-based methods limited speed and energy 
distribution.

Delayed Renewable Recovery

Slow coordination after curtailment delays wind 
and solar restoration, limiting renewable use.

220+ 
WIND and SOLAR

farms



Simulation of operation
Reduction of Wind Generation

COSR-NE
(Kaio)

Engie
(John)



The Start Real-Time & Forecast: 
Wind and Solar Across Brazil



The Start Power Flow Limits:
Regional Constraints and Calculated Conditions
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The Start PI Vision provides real-time data and insights, 
forming the foundation for the solution



PI System
Provides data-driven
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The Solution
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PI System
Provides data-driven

decisions

GERDIN
Calculates optimal 
dispatch strategies

SINapse

Cloud solution that 
enables real-time digital 

communication

The Solution

220+ 
WIND and 

SOLAR
power plants

PI System continuously monitors the performance of GERDIN, 
SINapse, and over 220 wind and solar power plants



Technologies Used



Manual Process 

40 Wind/Solar Plants 

18 Phone Calls

18 Companies

Automated Process
Phone Calls & Calculations PI System + Cloud Solution

40 Minutes to Command

220 Wind/Solar Plants

220 Digital Commands

41 Companies

<1 Minute to Command

VS



Results & Impact

Communication Efficiency

98% 211 GWH $11.4M

Improvement in operational 
communication efficiency

Energy Maximized

Wind and solar energy 
faster recovered in 2024

Cost Savings

Savings by maximizing 
renewable energy



Jan/23 Jul/23 Jan/24 Jul/24 Jan/25 Mar/25

0

100k

200k

300k

500k

900k

Total Request Sent via SINapse 
(Cumulative 2023 - 2025)

400k

600k

700k

800k

1M

80K+ messages sent



Jan/23 Jul/23 Jan/24 Jul/24 Jan/25 Mar/25

0

100k

200k

300k

500k

900k

Total Request Sent via SINapse 
(Cumulative 2023 - 2025)

400k

600k

700k

800k

1M

400K+ messages sent



Jan/23 Jul/23 Jan/24 Jul/24 Jan/25 Mar/25

0

100k

200k

300k

500k

900k

Total Request Sent via SINapse 
(Cumulative 2023 - 2025)

1M+ messages sent

400k

600k

700k

800k

1M



Scaling Renewable 
Energy Coordination

1 million accumulated messages sent 
via SINapse by March 2025.

83% of requests were for wind and 
solar generation, automated through 
PI System + Solution. Jan/23 Jul/23 Jan/24 Jul/24 Jan/25 Mar/25

0

200K

400K

600K

800K

1M

1.2M

Total Request Sent via SINapse 
(Cumulative 2023 - 2025)

1M+ messages sent



Next Steps 

From ONS to the Entire Sector – A scalable model transforming how renewable energy is managed.

SINapse API 
Current Expansion

CONNECT
Integrator for Business Analytics
Under Evaluation

SINapse API is Scaling Now
Companies are already integrating it into 
their own solutions

CONNECT and Integrator Under Evaluation
Potential future tool for real-time critical data 
exchange



POWER AND UTILITIES | BRAZIL

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

ONS Brazil maximizes renewable energy utilization 
and grid efficiency with AVEVA

• Deployed AVEVATM PI SystemTM, and proprietary tools GERDIN and SINapse, to 

automate energy dispatch and optimize real-time grid management.

• To manage real-time dispatch of renewable energy while maintaining grid stability

• Reduce reliance on manual phone-based coordination of remote assets, which is 

time consuming and delaying dispatch decisions 

• Avoid curtailments and ensure fair distribution of wind and solar energy across 

regions

• 98% improvement in operational communication efficiency, allowing real-time 

digital dispatch

• 211,000 MWh of renewable energy saved by minimizing curtailments and 

prioritizing clean energy

• $11.4 million USD in cost savings in 2024 due to improved energy efficiency and 

reduced reliance on fossil fuels

Results

Solution

Challenge



Q&A
Join the Q&A and get your 
questions answered now!

Kaio Kopko
Engineering Product

Manager

Speaker

kaio.kopko@ons.org.br

Leonardo Bezerra
Senior Business & 
Systems Analyst

Speaker

lbezerra@ons.org.br



Thank You!

www.ons.org.br

Connect with us on LinkedIn, 
visit our website, and stay 

updated!
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