AWEA WindPower 2009 Conference
Chicago4-7 May 2009

POSTERPRESENTATIGRB37

FARMING INARGENTINA
IT’WINDG TURN

Mauro G. Soares, Energy Division (Tecpetrol), Techint Grou
O. Humberto Fernandez, Energy Division (Tecgas), Techint G

TecBetroI 6
© Soares/Fernandez 2009 ARGENTINE RENEWABLE

arpiinc Chamhar
energles Chamber




PR CENXYAY3 Ay ! NBSYyGAYylI ® LGQE 2AYRQAa ¢dNYy @

Fal ET ¢ EIT ! OCAT Onl A8 ) O6

1. EXECULIVE SUIMIMAIY. ...ttt iiitieeeiiiiee e e e e et e e e e e et e e e e e e e ama s e e e e e e e e eeattsn e e e eeeeeanaaaaeeeees 3
2. The Wind Resource and Market Development Potential..............cc.oooviiiieniieiiiiieiiinnnnn. 5
2.1 WINA MAPS .. a e e e 5
2.2  Seasonal and Intraday CharacCteriStiCS.........ccccccurrririiiiiiiiiiiierrerreer e e eaeaaeea e 6
2.3 Generation Project DevelopmMEeNnLt...........ceviiiiiiiiiiiieeiee e 7
2.4 Local Wind Turbine Development............coouiiiiiiiieeieeeiiiiiieeee e 8
3. Potential Wind Power and Grid Integration..............ccceoeeieiiiiieiiiiie e 10
3.1 State of the POWEr INAUSILY.........cooiiii e e e e e e 10
3.2 Wind Integration and Complementation............ccuuurriierriiiiiiriee e 11
3.3 Methods and ASsumptions Of QU STUAY...........ccuvvvriieeeiiiiiiiiee e 12
4. Results and CONCIUSIONS..........ooiiiiiiiii s 13
ANNEX 1. Detailed Description of the Argentinean Power INdUSIry..........c.occevviiveierneeeen, 14
Authors Mauro G. Soares

Humberto Fernandez

Acknowledgments Eugenia Ares (Tecgas), Hugo Brendstrup (INVAP), Emilio Bressal
Patagonia), Nicolas Brown Bustos (Tecgas), Juan M. Chamorro
(Tecpetrol), Emilio Guifiazd (IMPSA Wind), Sebastian Kind (Arger
Renewable Energies Chamber), Héctor Mattio (CREE), Cadas®s
(Argentine Renewable Energies Chamb@gylos Stadler
(independent).

© Soares/Fernandez 2009

Teceetrol e R



Executive Summaniii

1. Executive Summary

Purpose

Potential for wind power development in Argentina is tremendous. Not only in Patagonia, but also in other
regions of the country, such as ComahQéydoba, La Rioja and the province of Buenos Aires.

The purpose of our presentation is to demonstrate why and how wind power should be considered as a
FdzZA te& GALotS az2ftdziaAzy G2 ! NBSyuAyl Qa Sy SNHE ofa dzLILX &
assessing the resource and suggesting sites andifeediffs to materialize projects. Moreover, we explore

the recent developments of the Argentinean energy industry, the experiences of other countries in
promoting renewables, the plain economics wind and other sources of power generation, and the

challenges in transmission and grid integration, in order to suggest a strategy to adapt and to adopt the
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local industry development.

Abstract
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farms in Argentina have used mechanical mbléde wind mills for water pumping for decades, medium
and larger size installations for power generation total a modest 30 MW comprising only 45 turbines.
During the last 6 years wind power in Argentina has lacked a proper set of incentives. The same holds true
for other sources of power generation due tosdietionary market intervention, price controls and
ddzo AARASAD | 2 ¢ 8p@B bd fully NiEEpped Windl réddurceipotential suggests a land of
opportunities for investment. At the same time, local labor is highly qualified and the country is ftome
three companies that are at different stages of development of their own -Bi¥8 wind turbine
technologies.

Undoubtedly, there is a host of benefits to be grasped from wind power projects in Argentina including
lower system costs, higher system relidp, hydrowind complement#ion, reduced carbon emissions,
local employment and supply chain development. Further potential could be found in hydrogen production
and storage, or in applications for water desalination.

Wind stands out as the technologf choice for power generation in the current global context of price
volatility, poor security of supply and global warming concerns. Our work suggests a frantveoikysis

that can help Argentina move forward and effectively address the energy sppgi§em for the long term.

If and when it happens, many opportunities will emerge for those that dare to farm the wind in Argentina.

ABSTRACT

= Argentina has the potential to create a strong wind
power industry.
= Plenty of opportunities exist based on the fact that:

= Capacity factors over 35% are achievable in over 50%
of the territory

= Wind and hydro resources present interesting
complementation and optimization opportunities.

= Electricity demand and costs of supply have grown
and are expected to continue to grow significantly.

= There exist relevant HR, engineering and
manufacturing capabilities (including three
companies engaged in wind turbine design and
preduction.

MeTHODS

= Analysis based on real data from the national grid ISO

(CAMMESA) for the year 2008,

= We assumed:

= 2 GW of new wind power to be installed in Patagonia,
Comahue and southern Buenos Aires.

= Mo transmission capacity constraints.
= Wind off-sets more expensive fossil fuels as it is available

= We estimated:

= Hourly wind generation based on measured wind resource.
= Potential system cash costs savings (from fuel substitution).

= CO;, emission reductions based on the amount of fossil fuels
saved and typical emission factors.

FINDINGS & CONCLUSIONS

= 2 GW of wind could:

= Satisfy 7% of total electricity with zero-emissions power.

= Save fossil fuels worth more than USS$ 70 per each MWh of
wind power generated.

- Reduce energy related CO, emissions by 4%

= IS0 or Government could make wind generation projects

viable by re-directing part of the potential system
benefits via incentive schemes that complement pool
prices.

= Wind-Hydro complementation exists and further work

should be pursued in this area to estimate additional
benefits.
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