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Objective of Workshop r 
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•	 Support the development of the 2008 and 2009 Integrated Energy 
Policy Report (IEPR) 

•	 Discuss the emerging technologies that can impact the integration 
renewables in California 

•	 Discuss the emerging technologies that can accelerate the 
penetration of renewables in California by 2020 

•	 Obtain feedback on the state of emerging technologies and 
commercialization prospects of key technologies 

•	 Discuss method to accelerate the development and commercial 
fielding of key emerging technologies that are expected to impact the 
integration of renewables in California 

•	 Develop recommended inputs for the 2008 IEPR 
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Workshop Agenda 

•	 Opening Comments 

•	 Energy Commission Infrastructure R&D to Support the Integration of
 
Renewables (Mike Gravely)
 

•	 Energy Commission Renewables R&D (Gerry Braun) 

•	 Emerging RQnewables Initiatives Under Review by the CPUC 
(Jaclyn Marks, CPUC) 

•	 Wind Forecasting Efforts to Improve Renewable Penetration 
(John Zack, AWS Truwind) 

•	 High Temperature Solar-Coupled Thermal Storage 
(Ray Dracker, Solar Millennium) 

•	 Lunch 
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• Panel Discussion on Emerging Technologies to Increase the Penetration 
and Availability of Renewables 

- Energy Storage: (Robert Schainker, EPRI) 

- Emerging Technologies to increase capacity, enhance stability and mitigate congestion 
(Merwin Brown, CIEE) 

- Intermittent renewables cost and value with and without storage (Dariush 
Shirmohammadi, Oak Creek Energy) 

- Distributed Energy Resources to Increase System Renewables (Bill Steeley, EPRI) 

• Panel Discussion on Renewable Energy Deployment at Community and 
Distribution levels 

- The case for Community Scale Photovoltaics (Joe, Henri, SunEdison) 

- European models of wind energy deployment: Wind at Community and 
Building/Industrial Scale (Case Van Dam, CWEC) 

• Public Comments 

• Closing Comments 
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Strategic View ­ Utility Grid of Today 
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California's Highest Peak Loads 
Occur Less Than 60 Hours Per Year 

I 

Califomia IndependentCalifornia ISO System Operator Corporation
Your Link to Power 

CAISO Load Duration Curve 
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Achieve 100% of 
economic potential 

California Energy Policy Targets 
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11 %reduc~lon from 30% reduction from 
current levels projected levels 
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-Automating Demand 
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• I.mproved Grid Operations 

• Higher reliability 

• Less outage time / shorter outages / smarter decisions 

• More options to meet future needs 

• Cleaner, Lower Costs Operations, More Efficient 

• New costs lowering technologies 

• Increased efficiency in operating existing systems 

• Meet needs with more environmentally preferred options 

• Higher utilization rates of installed systems 

• More Options for Consumers 

• Lower overall energy costs 

• More choices on how to meet individual consumer needs 

• Dynamic rates to better integrated needs of grid and consumer 

• New technologies provide new demand side options 
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Strategies to Minimize All Hazards Impact on the 
California Electrical Power Grid 

High voltage 
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1. EPRI Solid State Fault Current 
Limiter (SSFCL) 

Based on a new generation of advanced 
thyristor technology. Testing scheduled 
for mid-2009. 

2. SC Power Systems High-
Temperature Superconducting (HTS) 
Fault Current Limiter 

HTS elements in combination with a 
saturable iron core. Testing scheduled for 
late 2008. 

3. Siemens/American Superconductor 
FCC (Phase 2) 

Also an HTS design. Siemens/AS are in 
negotiations with DOE on project scope, 
schedule, and funding. Testing scheduled 
for 2010. 
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California ISO Califomialndependent 
YOlJr Unk to Po_r System Operator Corporation 
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Energy Storage Applications 
~ leer 

~1lltIfIT_, 

MRffStIMf:h ~ thII Fum­

:Frequency rgwufation: 

Target System Output (Qd,s Blue) . 
[J amul'!JI). tt..:a: :- Actual Tot. System Output (Red) 

Load.LeveEing .\ ~,~
UJatf{!M~ 8'··­

5/r. ('I-,r.rn,r:. 0 lllll£' - ~l (rs 

• C5l'ES 
" • Pumpea:Hyaroo Tune{!Hfj • fJ3attergJ:Jfow type
 

5fr. Cli(q'Till/e: - 0.5 'DI1/1 • 9{pte: In Ca{ifomia ramping
.. ­
is a 6ig issue 

• C5l'ES 
• Pumpea:Hyaro 

• D~ 

• fJ3attergJ 1(egufar or :Jfow 'IJJpe 
• SupeTCap 
• :Jfywhee{ 
• S:M'ES 
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• Pumped Hydro 

• Compressed Air Energy Storage (CAES)
 

• Flywheels 

• Batteries 

• Super-Capacitors (SuperCaps) 

• Superconducting Magnetics 

• Thermal Storage 

• Fuel Cells (reversible) 

• Hydrogen Storage 
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Energy Storage Technologies 
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CAES Geologic Siting Opportunities 
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Results - Slam Test 

1-Regulation Signal --Regulation Effect I 
D~ 

120 

100 

• 
s.­:> 60 
~ 

-0 
ID' 

:t= .40 
m 
E:: -0 
+- 20 

II 
i 

F=l 

\N 
~ 

DI .. 
5
ID' 

II::: 0
 

-
•r:::: 
CI -20 
m 

r:::: 
0.. .... 
::J 
CI 
ID' -60II::: -. 

-100 

-120 
12:21:.40 PM 12:23:.40 PM 1225:.40 PM 1221:.40 PM 1229:.40 PM 12:31:.40 PM 



•• 
Results - Monthly Performance 
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