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Context and caveats  

• RETI 2.0 is examining large-scale renewable resource potential 
for transmission implications 
– At least roughly 500 MW in an area 

• Not examining: 
– Distributed energy resources (DER); community-scale renewables; 

rooftop PV 
– Most biomass, new hydro, solar thermal, and grid storage 
– Offshore wind and other emerging technologies 
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Process 
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RETI 2.0 Plenary Group Meeting on 
Renewable Resource Areas 
March 16, 2016 
1. What renewable energy zones in California and 

across the West may be of most interest to 
California utilities and developers by the 2030 
timeframe? 

2. Costs: What is the latest data regarding the costs 
of various renewable technologies in different 
resources zones?  

3. Values: What is the latest data or analysis 
regarding the value(s) that various renewable 
technologies in different resources zones can 
provide to the utility or markets? 

4. Utility interest: How do utility resource planners 
plan to supply electricity in 2030 that is at least 
50% renewable, at least 40% lower in GHG? What 
types of renewable resources do they expect will 
be needed by their company to meet their 
mandates? 

5. Commercial interest: Where do commercial 
renewable interests see the greatest opportunity 
for responsible development? Where are they 
most interested in offering projects? 

RETI 2.0 Plenary Group Meeting on Long-Term 
Renewable Scenarios 
April 18, 2016  
1. What conclusions can be drawn from long-term 

renewable resource portfolios about the kinds of 
resources that may be important for California 
utilities to procure by 2030? 

2. What lessons about the role of transmission can 
we learn from the studies?  

3. Based on these studies and prior information, 
where should RETI 2.0 focus in examining 
transmission options and implications? 

4. Is the proposed Transmission Assessment Focus 
Area approach appropriate for guiding the next 
phase of the RETI 2.0 project? 

 



Contributors 
• State and local government agencies 

– California Energy Commission 
– Public Utilities Commission 
– Department of Water Resources – State Water Project 
– County of Imperial 

• Regional agencies 
– National Renewable Energy Laboratory 
– Western Electricity Coordinating Council 
– Western Interstate Energy Board 

• Utilities 
– Pacific Gas and Electric 
– Southern California Edison 
– San Diego Gas and Electric 
– Sacramento Municipal Utility District 
– Los Angeles Department of Water and Power 
– Imperial Irrigation District 
– Modesto Irrigation District 
– Bay Area Municipal Transmission Group 

 
 
 
 

• Project developers and associations 
– Large-Scale Solar Association 
– California Wind Energy Association 
– Geothermal Energy Association 
– Center for Energy Efficiency and Renewable Technologies 
– Sunpower 
– First Solar 
– 8minutenergy 
– EnergySource 
– Ormat Technologies 
– Westlands Solar Park 
– Power Company of Wyoming 
– Transwest Express 
– Pathfinder Wind 
– Southwest Power Group 

• Other stakeholders 
– The Nature Conservancy 
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2030 studies 
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California Low Carbon Grid Study 
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CPUC RPS Calculator v6.2 
2016 Portfolio Sensitivity Analyses 
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Portfolio Balance: 
Declining capacity value of solar PV + increasing curtailment of 
solar PV drives selection of complementary resources, 
especially wind, starting in mid 2020s 

Land Use: 
More restrictive land use assumptions may increase curtailment 
by eliminating high quality in-state wind 

In-State Wind: 
In-state wind connecting as energy-only resources may reduce 
overall portfolio costs if prioritized for available transmission 
capacity 

Geothermal: 
Assuming a significantly lower geothermal costs, including in the 
Salton Sea area, reduces the amount of PV on the system by 
2026 

Electric Vehicles: 
Battery electric vehicle adoption tends to increase solar PV 
selection and reduce curtailment 

Exports: 
Exports can greatly reduce solar PV curtailment 

Storage: 
Storage can greatly reduce solar PV curtailment, but at a higher 
cost than exports 

• March 2016 CPUC Staff Paper studied LTPP scenarios and additional “sensitivities” to 2030 
• Not “optimized” portfolios, but do yield insights into potential trade-offs 



2016 Portfolio Sensitivity Conclusions 
WECC-wide, energy-only portfolio 
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Technical Resource Potential 
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In-state 
Solar Resources 
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Solar Photovoltaic 
• Widespread and generally good quality throughout 

California 
• Cost reduction of 82% in last six years ; LCOE range from 

$35/MWh to $57/MWh (*Lazard’s 2015) 
• The worst current RPS Calculator PV resource now less 

expensive than the best RETI 1.0 
• Substantial improvement in PV capabilities, barriers 

appear more institutional than technological 
– Voltage / VAR control and/or Power Factor regulation 
– Fault ride-through 
– Real power control, ramping, and curtailment 
– Primary frequency regulation 
– Frequency droop response 
– With storage, potential for black start capability 

Solar Thermal technologies 
• Stakeholders advised not competitive 



In-state 
Wind Resources 
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• High technical potential wind 
resources concentrated in a few 
areas 

• Most highest potential sites 
already developed 
– Repowering existing sites 

• Skepticism about many remaining 
undeveloped areas 
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In-State 
Geothermal 
and Biomass 
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• Geothermal concentrated in very few 
areas 

• Costs are very site-specific, and subject 
to considerable dispute 

• High capacity factor and potential 
flexibility 

 
 
• Biomass very dispersed across state 
• Current tree mortality planning does 

not suggest new large  facilities 

Modoc 

Owens Valley 

Imperial Valley 
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Western renewable energy potential 
• Solar 

– Active development in AZ 
and NV 

– Advance solar land use 
planning, including BLM 

• Wind 
– Best resources for CA in 

Wyoming, New Mexico 
– Colorado and Montana 

also good resource, but 
more remote 

• Geothermal 
– Northern Nevada 
– SE Oregon 

 



Commercial Interest 
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Current CA portfolio 
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•Current projects with 
contracts, and under 
development will surpass the 
33 % RPS mandate for 2020 
 
•Installed Renewable 
Generation Capacity: 

21,700 MW (as of 
10/2015) 
Includes 3,700 MW of self-
generation capacity 
 

•Retail Sales Served by 
Renewable Energy, 2014: 25 % 



Utility resource valuation 
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Utility portfolios 
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Utility Resource Interest 
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Renewable Energy Action Team 
(REAT) Project Database and ISO 

Interconnection Queue 
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• Projects in Development 
– 321 projects @ 21,945 MW  

• Projects in Review 
– 110 projects @ 10,145 MW 

• Projects with Permits to Build 
– 211 projects @ 11,800 MW  

• Projects with Contracts 
– 2,000 MW 

• Projects Under Construction 
– 32 projects @ 2,454 MW 

• Expected to come on-line 2016 
– 1,080 MW 

• CAISO Interconnection Queue 
– 257 requests @ 19,538 MW  

 



Solar interest 
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• Multiple parties 
commented that the ISO 
Queue Cluster 9 would 
be very instructive of 
commercial interest 

• Likely show substantial 
activity statewide 

• Cluster 9 request 
window closes 5/2/16; 
data should be available 
in a few weeks 
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In-state wind interest 
• Wind industry activity has decreased 

substantially 
• Reality and perception of land use 

and environmental restrictions 
• Further work necessary on 

remaining areas 
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In-state geothermal interest 
• Interest in several 

significant resource areas 
– Each site requires in-depth 

technical analysis 

• Transmission seen as one 
challenge among several 

• Most challenges are 
economic and 
institutional: refining cost 
and benefits 



Out-of-state interest 
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Out-of-state interest 
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• CA utilities signing contracts 
with AZ and NV solar, NM 
wind 

• Multiple projects in advanced 
permitting in WY and NM 

• Proposals evolving to phase 
development, access multiple 
markets, utilize existing 
transmission 

• Less current data regarding 
development interest in other 
states 

• Further outreach necessary  



Conclusions 
• Low cost solar is ubiquitous, but does raise long-term integration 

challenges 
– Many integration options, but resource and technology diversity and exports 

are among the cheapest 
• Determining environmental feasibility and transmission access for 

remaining in-state wind may be a priority 
• Geothermal may offer important benefits by 2030 but costs and benefits 

need further work 
– Transmission access one important component 

• Environmental and land use constraints tend to favor in-state solar and 
out-of-state wind 

• Broad support for further assessment of Out-of-state resources 
– High-quality, low-cost resources with complementary profiles 
– Quality and timeliness of data does not match in-state 
– Options for access by existing transmission largely un-assessed 
– Export options very important 
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