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Brazilian Energy Supply and Electricity Matrix (2017)

Energy Supply Electricity Matrix
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Wind Velocity at 100 m 
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South and Southeast Regions



Excluded AreasBathymetry



Data from PNBOIA Program

Atmospheric Reanalysis Database



Wind Velocity (m/s) and Direction at 10 m Height

Wind Power Density (W/m2)  at 10 m Height



NREL-6MW Turbine Output Power (MW) – 2011-2018

NREL-6MW Annual Power Production (GWh/yr) – 2011-2018 



Taylor Diagram

• Correlation with 5 buoys from the
Program PNBOIA.

• ERA5 presented the best
correlation with experimental data.



Wind Velocity and Direction at 100 m – ERA5 (2011-2018)

Two regions to be highligted in the EEZ:

• Offshore Rio de Janeiro State
Vmax = 9 m/s;  100 < WD < 1500 m.

• Santa Catarina and Rio Grande do Sul 
States – along the coast and and across
the South Atlantic Ocean.
Vmax = 9.5 m/s;  50 < WD < 3000 m.



Wind Power Density (W/m2) at 100 m – ERA5 (2011-2018)

• Southeast:     WPD max = 450 W/m2

• South:             WPD max = 525 W/m2



NREL-6MW Turbine Output (MW) at 100m – ERA5 (2011-2018)

• Southeast:     Tp max= 3 MW

• South:            Tp max = 3.5 MW



Annual Energy Production at 100m (GWh/yr) – ERA5 (2011-2018)

• Southeast:     AEPmax = 26 GWh/yr

• South:             AEPmax = 30 GWH/yr



NREL-6MW Capacity Factor at 100 m – ERA5 (2011-2018) 

• Southeast:        48 < CF < 52 %

• South:                48 < CF < 56 %



10,249

Usable Area on the Sea Surface – Approach I 
(2011-2018 – ERA5 Database)

:   EEZ



20- 50 m

Usable Area on the Sea Surface – Approach II 
(2011-2018 – ERA5 Database)

:  Areas excluded due to technical and environmental restrictions



Northeast and North Regions

• Basic wind data obtained from satellite - Blended Sea Winds (NOOA)
• Wind power production estimated by the turbine Repower-6 MW
• Resolution 0.25o (27.5 km) at 10 m height – Data period: 1987 to 2011
• Correlation with 5 offshore buoys (Tropical South Atlantic)



Turbine Power Seasonal Variation



Offshore Wind Velocity - North and Northeast (except Bahia) [100 m]

WINTER – Vmax = 10 m/s SPRING - Vmax = 12 m/s (CF = 65%)

SUMMER FALL
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Predictive System for Energy  Generation and
Structural Integrity of Wind Parks

WRF-LES CFD FEA – Structural Integrity

Structural Response to Extreme Loads
Failure Modes (tower/blades)         

Life Cycle Integrity
O & M

Techno-Economic Potential
Layout Optimization
Extreme Conditions
Energy Production



Conclusions

• Brazil presents an important technical potential for offshore wind power. 

• The best regions for the installation of offshore wind parks are located in the
Northeast Region [CF up to 65%] (Rio Grande do Norte, Ceará, Piauí and
Maranhão) and South Region [CF up to 56%] (Santa Catarina and Rio Grande 
do Sul). 

• An offshore area of North of Rio de Janeiro and South of Espirito Santo States
also present very good technical potential [CF up to 52%].     

• Offshore wind power associated with the technical potential is 22 times the
demand for Southeast and South Regions.

• AEP in Southeast and South Regions is 88% higher than the equivalent Brazilian
oil&gas prodution (2018).
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