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WIND PROJECTS IN TEXAS (2011)

Substantial increases in measured electricity from wind ene—rgy.

Texas Wind Power Generation (Source: ERCOT & PUCT)
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WIND PROJECTS IN TEXAS (2011)

Substantial increases in measured electricity from wind ene—rgy.

Texas Wind Power Generation (Source: ERCOT & PUCT)
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WIND PROJECTS IN TEXAS (2011)

Substantial increases in measured electricity from wind energy.

Texas Wind Power Generation (Source: ERCOT & PUCT)
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WIND PROJECTS IN TEXAS (2011)

Substantial increases in measured electricity from wind energy.

Texas Wind Power Generation (Source: ERCOT & PUCT)
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Substantial increases in measured electricity from wind energy.

Texas Wind Power Generation (Source: ERCOT & PUCT)

3,200,000 12,000

3040000 4 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ]

2 880,000 4 Vi T 11.000
£ 2720000 - e cesal 10 non
= 2.560,000 - '
= 2,400,000 - IL 9,000
= 2,240,000 4 :

2 2,080,000 - BN OSP
® 970,000 - 7,000
@ 1
& 1,760,000 4
3 1,600,000 - ==  £.000
o 1440000 4 b
£ 1,280,000 - ([ 5.000
S 120,000 4 =0 Q 1,485,409 MWh/Q P4,DDD
950,000 4 oo Fjgf
2 500,000 - —_ 1,267,478 MWh/QOSP 3,000
= 640,000 - - fgg gﬁﬁﬁ*&f i
480,000 - _ R aects Kg 2,000
320,000 1 seggmep-esssoonpan Dﬁﬂﬁg}: =) =% = 1000
160,000 BERO I Lo 00 e ¢ 605,211 MWh/OSP -
D T T T T T T T T T T D
Sep-01 Sep-02 Sep-03 Sep-04 Sep-04 Sep-0B Sep-07 Sep-08 Sep-09 Sep-10 Sep-11
== FErcot Data - MWWH —o— Ercot Data - MWW s T0tal INstalled Capacity in Ercot Area by 2011 = Total Installed Capacity in Texas by 2011
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10,380 MW/month in Texas
New peak wind power generation in 2011: 2,975,145 MWh/month
Average Ozone Season Period (OSP) power generation increasing
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Completed, Announced, and Retired Wind Projects in Texas
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FROM WIND

Regression Analysis for Indian Mesa

2009 Wind Power Generation vs. NOAAFST Wind Speed
(INDNNWP_INDNNWP 82.5 MW) (Non-O5P Model)
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IMT Coefficients
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NOx EMISSIONS REDUCTIONS FROM WIND
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Regression Analysis for Indian Mesa e
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TRACKING WIND POWER GENERATION

Example: Indian Mesa el
: 82.5 MW -]

ERCOT Power Grid and
Wind Farms in Texas

MWh

120

100

80

60

Q000000000 0000000000000 H0000000000000

oy i s s - { D y
‘---t-q. .-4—-*‘6(5‘5(‘;0[ ) iOuGU:ymwwww._._.._._..43" &*+;L5E[H:wm_m —:—r—"’“""@ﬁw ngﬁ@a@ggg@gw )
:,DDUDC‘E" SEC CO000000MM0000N0on00

Indian Mesa (82.5MW) - Wind Power Generation of Sliding 12-Month Period (2002-2009)

40

20

Average 12-month NOAA Wind Speed (MPH)

———, o ————— — e —— —— i,

R o s O S W S 0 N N M o o, 7 0 0 o S 0 0 0 0 o~ 0 (PR Y

Dec-02 May-03 Oct-03 Mar-04 Aug-04 Jan-05 Jun-05 Nov-05 Apr-06 Sep-06 Feb-07 Jul-07 Dec-07 May-08 Oct-08 Mar-09 Aug-09

12-Month Period Ending Month

First 12-morth- 50h o Mad mum — == 10th Percentile = = = Zth Percentile
30th Fercentle T3th Percentile —— 30 Percentie = e $5th Percentile
a Minmum Taa Mean Wind Speed NOAA-FST

—— N . Capacity e
CATEE 2012: Clean Air Through Energy Efficiency Conference, Galveston, TX, October 9-11, 2012




ESL-KT-12-10-36

TRACKING WIND POWER GENERATION

Example: Indian Mesa el
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ERCOT Power Grid and
Wind Farms in Texas
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TRACKING WIND POWER GENERATION

Example: Indian Mesa el
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ERCOT Power Grid and
Wind Farms in Texas
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WIND FARMS CAPACITY/PRODUCTION
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WIND FARMS CAPACITY/PRODUCTION
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WIND FARMS CAPACITY/PRODUCTION
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WIND FARMS CAPACITY/PRODUCTION

Wind Power Generation in Ozone Season Period in Texas
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NOx REDUCTIONS USING eGRID
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NOx REDUCTIONS USING eGRID
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NOx REDUCTIONS USING eGRID

NOx Emissions Reductions Calculation
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NOx REDUCTIONS USING eGRID

NOx Emissions Reductions Calculation
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’: NOx REDUCTIONS FROM WIND POWER

»

—

New 2010 Annual eGrid for NOx Emissions
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NOx REDUCTIONS FROM WIND POWER
New 2010 OSD eGrid for NOx Emissions
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WIND POWER IN TEXAS

OSD Power Generation and NOx Emissions Reductions

OSD Power Generation from Wind
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WIND POWER IN TEXAS

OSD Power Generation and NOx Emissions Reductions

Tons/Ozone Season Day
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OTHER RENEWABLES
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Wind energy is the largest
portion

Enengy Systems Laboratony © 2012

Biomass, Hydro, Landfill Gas,

Solar, Wind

Electricity Generated in MWh
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OTHER RENEWABLES

Wind energy is the largest
portion

Biomass and solar are
smallest

Drought in Texas 2011

Biomass, Hydro, Landfill Gas,

Solar, Wind
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RENEWABLE PROJECTS IN TEXAS

|

Solar PV Renewables:
NOTE: The numbers inside SOIar PV

the circles represent the
county FIPS Number and the 1

number within brackets (3 ’ 033 prOJ eCtS)
represents the number of
projects in the county.
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RENEWABLE PROJECTS IN TEXAS

Solar Thermal

|

Renewables:

Enengy Sy

NOTE: The numbers inside
the circles represent the
county FIPS Number and the
number within brackets
represents the number of
projects in the county.
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RENEWABLE PROJECTS IN TEXAS

-Hydro

Renewables:

Enengy Sy

NOTE: The numbers inside
the circles represent the
county FIPS Number and the
number within brackets
represents the number of
projects in the county.
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RENEWABLE PROJECTS IN TEXAS

_andfill Gas

—

Renewables:

NOTE: The numbers inside
the circles represent the
county FIPS Number and the
number within brackets
represents the number of
projects in the county.
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#=% RENEWABLE PROJECTS IN TEXAS
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Geothermal Renewables:

NOTE: The numbers inside Solar PV

the circles represent the

county FIPS Number and the (3 . 033 prOj ectS)

number within brackets
represents the number of @
projects in the county. .

Solar Thermal
M

[ Hydro
Landfill Gas
B om Geothermal

EL ]

3
&
=

Enesgy Sy CATEE 2012: Clean Air Through Energy Efficiency Conference, Galveston, TX, October 9-




ESL-KT-12-10-36

INTEGRATED NOx SAVINGS

Integrated Emissions Savings Across Agencies To Report
Savings To TCEQ and EPA

Total savings across agencies
Annual emissions reductions: v 4

- By progl’am 2007 Armtat eGrid ‘ ‘ o csoec ‘
(25%) @5%

- By county

- By SIP area

OSD emissions reductions: v ‘

- By program = ' = L L
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- By SIP area

p. 36

Bl CATEE 2012: Clean Air Through Energy Efficiency Conference, Galveston, TX, October 9-11, 2012

E aavicouty) cout (wrPCA) w/PCA) arwmrca) ‘ “anvpc) ‘
State agencies included: | 1 ' ‘ v I
- TEES/ESL
- PUC X
- SECO | oo somr s |
- ERCOT/Wind



ESL-KT-12-10-36

INTEGRATED NOx SAVINGS

2011 Integrated Emissions Savings

IN THE TEXAS EMISSIONS REDUCTION PLAN (TERP)

ESLTRIS 1344

STATEWIDE AIR EMISSIONS CALCULATIONS FROM
WIND AND OTHER RENEWABLES

OSD NOx reduction levels (Preliminary Estimates) All ERCOT

° THE TEXAS EMISSIONS REDUCTION PLAN (TERP)
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ESL Contact Information

et HEeTiiR alq erl@te
Bahman Yazdani: bahmanyazd anl@tees
Charles Culp: charlesculp@tees.tamus.edu

http://leslsh5.tamu.edu
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