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Summary of Brazilian Power System

Reference Scenario Configuration
Total installed capacity (Centralized Generation+DG)

= Hydro = Small Hydro

Biomass Wind

Solar Distributed Generation
® Thermal ® Demand Response
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Continental size
country with an
interconnected

power system

Growing demand

Cost-based
dispatch

Majority hydro
power system

More than 80% of
installed capacity
from renewable
sources



In 2020/2021 Brazil faced the most severe drought

Hydro Inflows
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average in last 8 years

Brazilian ministry coordinated several short-term actions
to guarantee electricity supply, such as:

Demand Response Program
Emergency power generation procurement
Operational strategy to preserve reservoir levels

2021
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Hydropower Reservoirs Level
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Source: Braziian ISO (ONS)

And what did we learn in this period to improve
expansion planning studies?



The challenge to deal with the minimum (necessary) generation

Lowest Verified Hourly Hydro Generation (2020 to 2021)
34,961

(Mw)

25,045

Jul-2020

29,613

25,816

23,112 23,064

Lowest verified hydro
generationvalue
(~30% of load)

Aug-2020
Sep-2020
Oct-2020
Nov-2020
Dec-2020
Jan-2021
Feb-2021
Mar-2021
Apr-2021
May-2021
Jun-2021

Energy associated with minimum flow restrictions

Official data considered Lowest verified hydro
(MWh/h) generation value (MWh/h)

Total 14.135 23.064
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Dispatchable generation of
hydro and thermoelectric
(and demand)

Variable and not dispatchable
wind and solar generation

Mandatory thermoelectric generation
(not dispatchable)

Variable hydroelectric generation and
non-dispatchable (run-of-river)

Minimum hydroelectric generation
for multiple uses

« Irrigation

« Agriculture

*  Human Supply
* Animal drinking

Transport
Mining
Thermopower
Generation



Impacts on results were clear and relevant
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The increase in firm energy
requirement occurs mainly at
the end of the dry period,
due to the probability of low

storage levels.
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Peak capacity requirement (MW)
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Effects on capacity requirement
Requirement increases for all years of study.
This increase occurs mainly
between the months of
September to February.
12,000
10,000
8,000
6,000
4,000
2,000
0
I IIRNRRN S S8R ANNANTZRR22%333 328 ammn
RSSSSSSS8RS88S8588888888888858¢8¢8¢%
C 53 BC 558 C5E38S558C53855538S535885538
S < TO0OS<C<TO0O ST O0O S <CTO0O ST O0O S CTO0O S TO S ™ O



Key messages (epe

1. Real-life changes are faster
than our capacity to keep Energy
them update in
mathematical models

3. Rethink the role of
strategic sources for the
system

Transport Agriculture Is the market design
fitted to remunerate
critical services?

It is necessary to pay
attention in what kind
of data we need to,
eventually, simplify to Environment
get more accurate

results
2. Integrated view and

assessment Lower needs /

_ | o ] ] Lower prices
Expansion Expansion Decisions in different

Planning scenarios sectors impact power
system (and will impact

more and more). And ati’rcighct';’; /
S System different stakeholders . .
performance Operation Higher prices

have different
preferences
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