WIND AND SOLAR HYBRID FARMS

A WIND FLOW ANALYSIS USING WINDSIM
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BASED IN AUSTIN, TX

SUBSIDIARY OF A BRAZILIAN COMPANY AEROESPACIAL
LTD.

MAIN SERVICES:

* WIND AND SOLAR SITES PROSPECTIVE MAPS DEVELOPMENT
* WIND AND SOLAR FARMS EVALUATION AND OPTIMIZATION

* MANAGING MEASUREMENT CAMPAIGN

* SPECIAL SOFTWARE DEVELOPMENT

* BANK REPORTS

*WINDSIM RESELLER
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ENERGY MATRIX (GW)

. 62,1% HYDROPOWER

. O 4% NATURAL GAS

= O1% BIOMASS

= 70% OIL

. 4.8% WIND

= 35% SMALL HYDROPOWER
= 2 6% COAL

85,2 = 1,5% NUCLEAR
62,1%

®
SOLAR ONLY 15 MW OF CAPACITY INSTALLED

Source: ABEEGlica Jun/2015 : ‘__:;“Ié.
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e ARGE AMOUNT OF SOLAR FARMS
WILL BE BUILT AS HYBRID FARMS

e STABILIZATION OF THE ENERGY
PRODUCTION

e COST REDUCTION — SAME GRID
CONNECTIONS, ELECTRICAL
PATHS, ROADS, EQUIPMENT'S,
OPERATION

* WE CERTIFIED 1GW OF SOLAR
POWER FOR NEXT AUCTION
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GOAL

* ANALYSE SOLAR PANELS INFLUENCE IN FRONT OF WIND
TURBINE

METODOLOGY

* 4 SCENARIOS

e TOTAL AREA OF 4X4KM?=

* FLAT TERRAIN

e ROUGHNESS OF 0.3 (SAVANNA)

e OBSTACLE (H: 2M AND AREA: 600X400 M2~ 24HA)
e OBSTACLE CONFIGURED ON “USE REFINEMENT FILE"
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WITHOUT

OBSTACLE I ROUGHNESS OF 0.3

* SIMPLE OBSTACLE

OBSTACLE 1 e SOLID

* SIMPLE OBSTACLE
* POROSITY 50%

OBSTACLE 2

WITHOUT e ROUGHNESS OF 0.2
OBSCTACLE FOR 24HA

24 Ha
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VARIABLE

WIND SPEED

WIND DIRECTION
AIR DENSITY
TURBULENCE MODEL
TURBINE

HuB

DIAMETER

DISTANCE BETWEEN SOLAR PANEL AND

TURBINE
SOLAR PANEL AREA

HEIGHT OF MODEL
ROUGHNESS

STABILITY

PARAMETERS
8M/S

90¢°

1.225

STANDARD K-EPSILON
Eco122 2.7MW

89; 119;139

122M

500M

24HA (600x400M?2)
387.0M
0.3 (SAVANNA)

NEUTRAL
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"RESULTS
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POWER DENSITY

WIND SPEED GROSS AEP
W/M**2
EEELLRISS M/s) ( ) (MWH/Y)
WITHOUT OBSTACLE 89 8,17 333,5 15.493,0 -
WITHOUT OBSTACLE WITH 89 818 334.6 15.536.7 0.28
R=0.2 FOR 24HA
OBSTACLE 1 89 8,32 352,9 16.205,8 4,60
OBSTACLE 2 89 8,14 330,9 15.395,4 3,55
WITHOUT OBSTACLE 119 8,68 400,0 17.832,1 -
WITHOUT OBSTACLE WITH R=0.2 119 8.68 400.4 17.843.6 0.06
FOR 24HA
OBSTACLE 1 119 8,606 397.,5 17.747.,8 0,86
OBSTACLE 2 119 8,71 4047 17.986,0 0,66
WITHOUT OBSTACLE 139 8,96 440,1 19.118,3 -
WITHOUT OBSTACLE WITH R=0.2 139 8.96 440.1 19.118.9 0.00
FOR 24HA
OBSTACLE 1 139 8,93 436,0 18.988,7 -0,31
OBSTACLE 2 139 8,94 438,2 192.058,2 -0,27
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ROUGHNESS MAP - 30 METROS — GL30+AEROESPACIAL
PVSYST TO SIMULATE THE SOLAR ENERGY PRODUCTION <_
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HYBRID FARMS IS A NEW TREND IN BRAZIL

SOLAR CAPACITY WILL INCREASE SIGNIFICANTLY NEXT
YEARS

CHALLENGES TO SIMULATE HYBRID FARMS

WINDSIM MIGHT PLAY AN IMPORTANT ROLE, SIMULATING
THE PANELS AS OBSTACLES, AND PROVIDING SPECIAL
REPORTS ON THE IMPACTS ON AEP
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THANK YOU!
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Transforming Science Into Solutions

- RepowERTECH LLC.
Flavia M. Gongalves 1(602) 431-'5352
Country Manager Great Hills Trail, 9600
flavia@repowertech.net Suite 150 W
Skype: flavia-mg Austin — TX




