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TEXAS RENEWABLE ENERGY
INDUSTRIES ASSOCIATION

ATREIA IS A TRADE ASSOCIATION

AMEMBERS INCLUDE:

I MANUFACTURERS

I DEVELOPERS
I OPERATORS
I UTILITIES

I INDIVIDUALS



TEXAS RENEWABLE ENERGY
INDUSTRIES ASSOCIATION

A TREIA PROMOTES RENEWABLES BY:
I ADVOCACY AT TEXAS LEGISLATURE
I PARTICIPATION IN REGULATION
I WORK WITH STATE AGENCIES
I EDUCATION OF THE PUBLIC
I UNITING DIFFERENT RENEWABLES
I

I ACTIVITIES WITH FOREIGN
GOVERNMENTS



TEXAS IS A BIG MARKET

ATEXAS IS IN FOUR RELIABILITY
COUNCILS:
I ERCOT
I SPP
I SERC
I WSCC

RECEPTIVENESS TO RENEWABLES VARIES



Within Texas, the ERCOT grid serves 85% of the electric
load, and covers 75% of the land. ERCOT is connected
to the Eastern Interconnect and Mexico by DC ties.
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Population

Texas Population 2010-2040
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Capac ity Other 0.3% VWater 0.7%

ERCOT Generation Capacity



ERCOT Energy Used 2007
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MW POSSIBLE ERCOT GENERATION CAPACITY NEEDED
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December 2007 CDR Changes

2008 2009 2010 2011 2012 2013

+ Reserve Margin 13.1% 121% 14.0% 11.2% 10.5% 8.2%
(Dec 2007)

+ Reserve Margin 12.6% 10.1% 83% 6.7% 5.9% n/a
(May 2007

* Increases in Reserve Margins for 2009 can be attributed to 2 units, (Sandow
and the Bosque Expansion) for 836 MWV,

*  For 2010 and beyond, the following units have completed interconnection
agreements and air permits (2 460 MW):

UNIT Capacity In-Service
« JK Spruce 2 * 750 MW 2010
* Oak Grove 1 & 2 1710 MW 2010

k Preyiously reported wilh a 2011 in-service dale

A\
ERCOT | pocember1a 2007 ERCOT PUC Quarterly Undats
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WHY THE
PUSH FOR RENEWABLES?

-FOSSIL FUEL DEPENDENCE
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WHY THE
PUSH FOR RENEWABLES?

-FOSSIL FUEL DEPENDENCE
-GREENHOUSE GAS IMPACT
-ENERGY INDEPENDENCE
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Legislative Policy Favors Markets in Generation development,

but There are Always Exceptions...

« SB 7 (1999) and SB 20 (2005) - Renewable Portfolio Standards

— CREZ chosen, but transmission development not finalized

— Good intentions do not trump physics. Ancillary services and absorption
of aggressive amounts of certain renewables requires careful
consideration.

« SB 5 (2005) - Advanced metering and Smart-Grid

« HB 3693 (2007) - Energy Efficiency

— Mandate, currently reducing demand growth by 10%. Must achieve
growth in demand decrease to 20% in two years

— Study to review feasibility of reducing growth in demand by 50%
« HB 1386 — Nuclear Decommissioning
« HB 1090 — Biomass incentive

* FutureGen incentives



Current Wind Development

+ SB 20 (2005) Increased renewable energy goal
— 5,880 MW by 2015
— 10,000 WMWY by 2025

+ Set up process for the PUC to designate Competitive Renewable
Energy Zones [CREZs)
« ~3,300MVW installed capacity of wind generation in-service

« ~2,000MW additional wind developm ent with signed interconnection
agreements

« Steady build out has allowed for transmission, modeling and operation
integration

Additionaf bulk fransmission fines wiff be
required for = ~5000MW from West Texas

+ ~29,000 MW additional wind development in interconnection study process



HISTORICAL STEPS TO
DEVELOP TECHNOLOGY

-INVENTION
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HISTORICAL STEPS TO
DEVELOP TECHNOLOGY

-INVENTION
-INCENTIVE
-INNOVATION
-INVESTMENT



Growth of Wind Generation In
Texas

+ |n 2006, Texas moved ahead
of California to lead the nation
in wind generation.

« In ERCOT, there is currently
4,551 MW of wind generation
capacity.

« Future projects, as described
in the CREZ proceeding, have
the potential to add more than
17,000 MW of additional wind
capacity in ERCOT.

Wind farm outside of McCamey, Texas



Potential Wind Resource
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Texas In the “KNEE” of Growth Curve
>$100 billionfyr U.S. market by 2020
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Growth ahead of schedule
— 5,309 M installed & under construction

Global supply lines, scales of operation
no longer sufficient

Onset of major local infrastructure
— Manufacturers, all components
— Suppliers
— Ports of Houston, Corpus, Freeport

Onset of major players & mega projects
~ Shell

- BP

— Boone Pickens



Relentless Scale-Up of Wind Energy Technology

Commercial Wind Turbine Systems
Blade Size Turbine Output
Year meters v
1981* 10 0.025
2000* 31 1.65
2003** 42 2
20095+ 62 5
>2011 70 5
Longterm 100 >10
" AWEA
** GE, Gamesa, Vesta, ETC
* Repower demonstration
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Annual ERCOT Hourly Avg Load vs West TX Avg Hourly

Capacity Factor {CF)
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