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e Focus Areas

e Wind Turbine Technologies &
Performance Measures

e Result Highlights
e Data & Report Pending



STATE OF CALIFORNIA

2010 Renewables and Selected Buss

Biomass Resources Potential (MW): Urban
(MSW + Biosolids) and Agriculture

CA Renewable
Resources

© Distributed Biomass, 2010
Buffer 25 mile from 2010 WTLR > 2
Net MW (Buffer)

02-50

Recki;
Pl

51-10.0

10.1-20.0

20.1-50.0

50.1-1573

STATE OF CALIFORNIA

2010 Renewables an STATE OF CALIFORNIA

L] Geothermal
KGRA Technical Pc ¥,
wendel - 6-20 ) 2010 Renewables and Selected Buss

Amedee

L
Surprise me:

30-60 ) [
) B 0.0 High Wind, 20 1(
I 200 - 500 ] 1 0-mite Buffer of 2 s
I so0 - 1000 r g

ALIFORNIA

R DENSITY AT 70M HEIGHT *
Dansity

B 200500 wims

KGRA not sel

18w 116w Haw

2010 Renewables and Selected Buss

[ ] Residential Solar, 2010
Maho- )

Long Valley : New Housing Counts 2005-2017 *
! 0-500
Saiine Valley { N 501-1,000
. van 1,001 - 2,000

I 2.001-5.000
I 5.001-14212

* Base data: Depariment of Finance countywide
population projections converted by FRAP to
housing projections using the county ratio of
houses to people in 2000, allocated to appro-
ximately 9.6 square mile zones in proportion to
spatial distribution of 1990-2000 growth and
calibrated to Housing and Community
Development (HCD) projection county totals.

Randsburg

o Sespe ) PIER Program (Public Inferest Energy Research)
. Hat Springs S\ . Calfornia Energy Commission

February 21, 2008

"The Stae of nd he Galkom coergy Gor resentabons.
@ warantes regrting e sceacy of doa o maps »E" .Msum.,m.
Commiion s e e ey a2 et

wmmmm,w»wa-uw.nymmmwmu.
oo of o e o B s ot o

Oan CEG maps, dais. tdataand pubicaons o7 e e g ey 2 900
070 208 St ©16) 2272651

@  Concentrated Solar, 2010
CSP Technical Potential
94% of Annual Average kwh/sqm/day
. co-71 ST
B 2-se

CSP Technical Filters U
Water (Streams, Lakes, WWetlands)

- Forest (Conifer, Hardwood), Agriculture

- Reserves, Coastal Zone, Coastal Sage Scrub

- Slopes greater than 1%

- Contiguous areas with less than 50 MW potential

b rvgect & sy chaem by sy uner o Bard pary o

PR Prag e (ks wereds § gy Rt |
= comagmeta tamagey Cathrns
cinat o or araieng Ve B i of s b

[ nmgy Commenicn. “The State of Galdomia and the California energy C:

PUBLIC INTEREST ENERGY RESEARCH Fotruary 31, 3008

‘Ressarch Powers the Future

Oitan CLC mape. £ata. metacets e pubbcasons. on e beimmet o MO Swwme sy 2a Jon

wect,
S s et
account of or arising rom the use of data or maps:

Deparment of Fresiyand Fre Frotacion

‘Obtain CEC maps, data, metadata and publications on the Intemet at hlp/wsww.energy.ca.gov
6) 227.2651 February 16,2006



'Techachapi

Expansion |/
u = e Wnd Resource Analyszs‘”StteéBM

J Y=

18°36'"

35°46'0N
1

3 k- ; Tehachapi Wind Farm

35°400N
1 1 1 1 1

35°34'0'N
1

4 Existing
16,840

“ | acres

' » Approx

| 845 MW

1 1
e e

35°28'0'N
1

35°22'0N

35160N
1

500,000
' |acres
© | proposed
* Approx
] 4,500
MW

ON 350N 35°10'0'N

35°21

34°56'0"N

24°50'0'N

Footprint

T

Key to features

B Alports
0 5 10 20 30 ; HWY
A Substations LSTATE 1992 e
Foolprint of Tehachapi /

e Limited Access

UBLIC INTEREST ENERGY RESEARCH === Highways y e el
arch Po |

". Secondary Roads L7 | A I !9‘: i

al 3| JEai S
bimdae [CA | |




WIND POWER DENSITY AT TOM HEIGHT *

Fower Density elocity
B 300500 wim2 4TS mis
Bl - 500 wmz = 7.5 mis

- Coastal zone
- Jenstive habita - Cossts Soun
- 3IEAM MANAGEIT ST Zones:
200 & buffer
- Forzst, waner, wet an, militzry, urban
- SEEerves

- = 20% gracs

Exploring New
Renewable
Development
Locations

b S fo reca Stl N g Total MW Need

* performance profiles oo
* future turbine technologies
a  0.00-1.00
I:l 15-mile buffer of WTLR =0, 2017
|:| 2.5-rmie of mitary polygon
Iilitary zahygen

#** Show WKW njection, all buszes that their WT_=R = 0
regard ess whether their MW need value is z=ro.
(Confrast to other map that displays busses only if
their MW =20
The ota value of MW need bazed on mania@ining current
=3kl oty level by incrementally injecting gereration. Mowamber 30, 2005




Sites & Rated Capacity:

Wind output & forecast for 3 years with over 22GW of new capacity

New New
Total Existing 2010 2020 Total
Region Number Capacity Scenario Scenario Capacity
Number Region Name of Sites (MW) (MW) (MW) (MW)
1 Warner 10 0 0 1049 1049
2 Shasta 1 0 0 0 0
3 Montezuma 23 210 165 2517 2892
4 Solano 3 0 0 305 305
5 Altamont 26 656 80 0 736
6 Pacheco 1 13 0 0 13
7 Sequoia 4 0 0 433 433
8 Tehachapi 73 760 3555 3720 8035
9 Western Mojave 34 0 0 3810 3810
10 Eastern Mojave 19 0 0 1994 1994
11 San Gorgonio 28 463 2002 0 2464
12 Vallecita 1 0 0 0 0
13 Jacumba 4 0 90 327 417
14 Yuma 6 0 0 634 634
Total 233 2102 5892 14788 22782




Projection of Wind Turblne

iTechnoIogles L

e 2010 derived composite

plant power curve

= Based on state-of-the-art

technology (GE1.5, V80-
100, G80-90)

e 2020 technology

= 350 W/m?— 250 W/m?

specific power

= Captures low-speed wind

.
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Existing & Future
Turbine
Technologies

e Comparison of
Existing, 2010 and
2020 wind turbine
technologies used in
IAP analysis

= Variation of
resources among
sites

= 2020 expansion into
low-wind regimes
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Forecasts & Validation

Observed and Simulated Output
May 2002 - Altamont Pass

Normalized Output

e Forecasts valided using
CalSO generation data
from each wind region

e Addition of resources
results in larger
geographic diversity
resulting in reductions of
forecast errors
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Four-Hour Forecasts

Next-Day Forecasts
Existing 2010 2020

14.6% 12.2% 11.5%
14.9% 14.6% NA
11.3% 12.0% NA
8.7% 10.3% 6.5%

Region Existing 2010 2020
Tehachapi 9.4% 7.8% 7.5%
San Gorgonio 8.9% 8.6% NA
Altamont 7.3% 8.1% NA
All 5.5% 6.3% 4.3%
1-Minute Data Sample
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