S -
“« » M?:I_ National Renewable Energy Laboratory

Sut —
v Innovation for Qur Energy Future

Western Governors’ Association

Western Renewable Energy Zones Project — Kickoff Meeting

May 28, 2008

Western Governor's
Association Area

High Resolution
50 m Wind Resource Data

Patential carbon sink data was obtained from the
West Coast, Southwest, and Plains Carbon CO2
R ion F hips. This data rep ail,
gas, and coal fields. The il and gas field data
were gathered from state agencies; the coal bed
data was obtained from the U.S.G.S. National
Coal Assessment wabsite, excluding areas
whare the coal was identified as being <10 ft
thick. This data is still under development.

Power plant and transmission line data
was obtained from Platts POWERmap
and POWERdat products, B2005.

The wind resource assessmants were
conducted on a state of reghonal basis
from 1999 to 2004. Over that time, the
methodology and resolution of the data

pm;;planh waried due to changes in the modaling
: Natural Gas process. The fine resolution of the
L o data may prevent many good wind
A Nudlear resource areas from appearing
A Hydro when viewed at this scale.
A Other
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‘Wind Power Classification
Wind  Resourcs  Wind Power  Wind Spaod”
Fower Fotentid  Densfy st 50m  atS0m at
Wim? mis mph
1 Pocr 9-200 00- 86 00-125 Voltage U.S. Department of Energy
2 Magnal  200- 30 86-8 128-143 /0, 1000 (DC) National Renewable Energy Laboratory
3 Faw 300 - 400 B4-70 143- 187 Ny 500 - TBS
4 Good 400 - 500 T0- TS5 167- 168 N - 385
& Ewcolert 500 - 600 T6- BO 16.8-179
& Outstanding 600 - 800 BO- B8 175187 /\/1010-161
Wit speods sy baeed on & Wit k viluo of 2.0 00 o 541

Western Governor's
Association Area

Concentrating Solar (Direct
Normal) Resource Data

3 = = Patential carbon sink data was obtained from the

e A o " West Coast, Southwest, and Plains Carbon CO2
; g This data all,
gas, and coal fields. The oil and gas field data

were gathered from state agencies; the coal bed

data was obtained from the U.5.G.S. National

Coal Assessment website, excluding areas

where the coal was identified as being <10 ft

A =7 thick. This data is still under development.

5

Power plant and transmission line data
o~ was obtained from Platts POWERmap
S . and POWERdat products, ©2005.

The annual solar resource estimates are

for direct normal solar radiation. The data

was produced by Richard Perez (SUNY-Albany)

: with some modifications by NREL. This data

v represents a 8-year average, from 1998-2005.
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Western Renewable Resource Landscape

Dr. Dan E. Arvizu

NREL's GIS team
analyzes renewable
energy resources to
determine which energy
technologies are viable
solutions in the United
States and inputs the
data into a Geographic
Information System
(GIS).

These maps show
resource assessments
for wind, concentrating
solar, solar PV, and
geothermal in the WGA
area.

Director, National Renewable Energy Laboratory
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Western Governor's
Association Area

Solar Photovoltaic
Resource Data

Potential carbon sink data was obtained from the
West Coast, Southwest, and Plains Carbon CO2
Reduction Partnerships. This data represents oil,

gas, and coal fields. The oil and gas field data

Coal Assessment website, excluding areas
where the coal was identified as being <10 ft
thick. This data is still under development.

Power plant and transmission line data
was obtained from Platts POWERmap
and POWERdat products, ©2005.

The annual solar resource estimates are
for a flat plate collector with tilt = latitude.
The data was produced by Richard Perez
(SUNY-Albany) with some modifications by
NREL. This data represents a 8-year
average, from 1998-2005.
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Geothermal
Resource Data

% g Potential carbon sink data was obtained from the
o : : ‘West Coast, Southwest, and Plains Carbon CO2
Reduction Partnerships. This data represents oil,
gas, and coal fields. The oil and gas field data
were gathered from state agencies; the coal bed
data was obtained from the U.S.G.S. National
Coal Assessment website, excluding areas
where the coal was identified as being <10 ft
thick. This data is still under development.

1y F ! ad

£ " v Power plant and transmission line data
4 H . . - was obtained from Platts POWERmap
Y Ta and POWERdat products, ©2005.

The gecthermal resource potential data
was produced by the b R
5 - L y Geoth I L y in 2002,
" It is a composite of heat flow, thermal gradient,

15, " \ and sedi hick and areas
- = # E where more intensive geothermal uses will

5 g most likely be found. Areas labeled

S B as "Good" are more likely to
/ E represent direct use applications.
il Areas labeled "Excellent”

e represant areas where electricity

3 applications may be possible.

Geothermal Resource

Good
I Excellent
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T on Lines
:'amr Plants Voltage U.S. Department of Energy
a meru cas %gg) E‘E‘g) National Renewable Energy Laboratory
A 230 - 385
& Nuclear % 100 - 181
A Hydro <100
& Other 4-JUN-2005 5.4.9
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2000 2007

Western Governor's Western Governor's
Association - WECC Area

Association - WECC Area

Installed Wind Installed Wind
Capacity (2000) Capacity (2007)
Total: 1,785 MW Total: 6,558 MW

Installed capacity data are from the

Installed capacity data are from the
AWEA preject database.

AWEA project database.

‘Wind Power Capacity ‘Wind Power Capacity
Megawatts (MW) Megawatts (MW)
I 1.000- 1,700 I 1,000 - 2500
[ 100- 1,000 [ 100- 1,000
3 20-100 3 20-100
120 3 120
U Dapartwant of Enengy US Dapartwant of Enengy
Natonal Renewaibie Enengy Labormiony HNasonal Renewable Enengy Labormiony
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Comparison of installed wind capacity in WECC area — 2000 and 2007

2030 Scenario

20% Wind Energy by 2030

Installed Wind
Nameplate Capacity
by State (2030)

The black apen square in the center of a state
represents the land area needed for a single
wind farm to produce the projected installed
capacity in that state. The brown square
represents the actual land area that would be
dedicated to the wind turbines (2% of the black

open square).
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From the U.S. Department of Energy, Office of Energy
Efficiency and Renewable Energy report,

“20% Wind Energy by 2030: Increasing Wind Energy’s
Contribution to U.S. Electricity Supply”
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Connecting Renewable Resources to the Markets:

NREL’s Role

. Colorado Renewable Resource Generation Areas
— Mapping task force created by the Colorado Legislature

— NREL contributions:
* Helped frame the distinction between utility-scale renewables and

small-scale renewables
* GIS analysis and data to identify wind and CSP zones

* Economic analysis to develop supply curves

. Western Wind and Solar Integration Study
— Partnership between WestConnect and NREL'’s National Wind Technology

Center (NWTC)

— Incorporating up-to-date wind, solar data

—  Will model the system impacts of large-scale wind penetration in
WestConnect, and of large-scale CSP penetration in southern half of

WestConnect area

. Eastern Wind Integration and Transmission Study
— Partnership between NWTC and a collaboration of eastern RTOs and TVA
— RTOs will conduct long-range transmission planning study, with 20% wind
penetration scenarios developed by NWTC
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