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Brazil and clean energy
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DATA N o=
Weather Energy

Derived from the ERA5 dataset, consisting of Sourced directly from the Brazilian National
global hourly estimates from 1950 to 2021 for Energy System Operator website containing
atmospheric variables. daily energy consumption measures dating

back to 1999.
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PROPOSED APPROACH \ -

Counterfactual Model

e Remove atypical events from the data:
o Qutages
O Extreme events
e Normalize demand by projected load growth:
o Consumption nearly doubled in 20 years.
o Remove load growth trend from series before fitting.
e Train a model on data from 2000 to 2019.
e Evaluate on relevant extreme events:
O Heatwaves

o COVID-19 pandemic
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Enable GBM to extrapolate
Model Overall
A — ggﬁﬂ-Linear Extrapolation R*  MAPE
e _ Linear Regression 188  2.76%
%1.3- : GAM 183 2.78%
g ——— MARS Simple Features MARS 787 2.78%
Z 12 Lincar model SVM 616 3.95%
S Linear model (2° order features) Sscomd ord Linear Regression | .790  2.74%
811 z B FO LS AN 784 2.79%
ER ' godJoganlii:  qyape 788 2.73%
= features ' ‘
S 1ol ~ = ‘ SVM 649  3.72%
z 1.0 ; =
S V - LightGBM 854 2.64%
_ LightGBM +
0.9
Linear Extrapolation 0. 263
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Explicability
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High
Weekend or Holiday Ozve ra I I Ilyzoorg ?9 + /_ O 063
cop - R®0.854 +/-0.022 MAPE 2.6% +/- 0.2%
Region (South) MAPE 27% +/' 03%
Day (Saturday) N 0 rt h e a St
Difference in HI-CDD from last month Rz 0773 +/ - 0048
Region (Southeast/Center-West) MAPE 2. 3% +/ -0. 3%
Day (Sunday) é S o u t h
et (o : R? 0.887 +/- 0.023
Day (Monday) - MAPE 3.1% +/- 0.6%
Mean Apparent temperature of this week
Mean Windspecd Southeast/Centerwest
Month (Mareh R20.850 +/- 0.019
Monih (Februay) MAPE 2.5% +/- 0.3%
Season (Spring)
Mean Apparent Temperature
Low
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Impact of Extreme Events
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30000 Due to a hydric crisis, in 2001 the
= 28000 Brazilian government enacted a series of
= policies targeted at reducing energy
%26000 consumption by 20%.
2‘24000-
2
§ 22000+ “\‘ ,,"/ 1\\:_,’1’:'__ Observed consumption
MY S Predicted consumption In the same period, we observed
00000 e - Load growth trend residuals of between 18% and 21%.
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Future Projections

IPCC CMIP6 ACCESS-ESM1.5 SSP5-8.5
scenario following Brazilians Electric
Energy Trading Chamber projections
for load growth.

We can expect considerable thermal
usage by 2035.

Brazil will be unable to sustain its
own consumption by 2070.
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Projected grid capacity at 70% Hydropower operating power
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Load unable to be satisfied by Hydroppwer
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