Summary of Parameters for Determining Technically & Economically Realistic Renewable Resources in the San Diego Region

Renewable Resource:  Solar Photovoltaic (PV) 
Current State of Technology

	Comm.

Avail?
	Manufacturers
	MW Size(s)
	Physical Size/space requirements 
	Operating Parameters
	Current Capital Costs
	Focus of further cost reductions

	Y
	Sharp

Kyocera

BP Solar

Sanyo

Shell Solar
	1 kW-2 MW
	2.5 kW=220 sq. ft.

1 MW=5 acres
	Conversion Efficiency = ratio of Max Power Output to Solar Isolation X 100%

Optimum tilt of array from ground = latitude, San Diego is 30 degrees, to optimize +15 degrees in winter and  –15 degrees in summer

0.5%/yr. Degradation in output

Voltage drops by 0.5% per degree centigrade rise over 25 degrees centigrade

Virtually maintenance free except for inverters which have to be replaced every 5-8 years 
	$4,500-$9,000/kW total installed cost, low end of range applies only to very large installations (1 MW+)
	Manufacturing efficiency improvements and reductions in material costs for solar cells/modules

Installation labor and auxiliary equipment costs remain high and could increase

Minimal reduction expected in overall installed costs of systems over the next 5-10 years 

	
	
	
	
	
	
	


Renewable Resource:  Solar PV

Economic Parameters – Generation Costs

	Economic Parameters
	
	Source(s)



	Current Expected $/kWh
	18 c/kWh or more
	CEC “Buying A Photovoltaic Solar Electric System - A Consumer Guide”, 2003 Edition

	Capital Cost ($/kW)
	4,100-10,000
	CERA multi-client study “Renewables: Challenging the Energy Mix – Winds of Change, Rays of Hope”, Autumn, 2003

	Economic life (years)
	25-30
	Same as above

	Lead Time (years)
	1
	Same as above

	Load Factor (%)
	15-25%
	Same as above

	Fixed O&M Cost ($/kW-year)
	0
	Same as above

	Variable O&M Cost ($/kWh)
	0
	Same as above

	Expected Cost Structure Improvements (2005) & Rational
	PV capital costs fall to $2,600-8,400/kW, attributable to major R&D investments, economies of scale by large manufacturing facilities, and demand pull created by many government subsidies
	Same as above

	Expected Cost Structure Improvements (2010) & Rational
	PV capital costs fall to $1,500-7,200/kW 
	Same as above

	Efficiency 
	5-15%
	San Diego Regional Energy Infrastructure Study, December 31, 2002

	Emissions
	None
	Same as above

	Size Range
	<1 kW-1 MW+
	Same as above

	Commercial Status
	Widely available
	Same as above


 Renewable Resource:  Solar PV
Additional Drivers of Potential

	Additional Drivers of Potential
	
	Source(s)



	Climate Conditions
	Temperature, season, relative humidity, wind speed, solar radiation, air mass, length of day, cloud cover, angle of incidence
	Kyocera Photocoltaic Systems presentation at SDG&E in Feb. 2004

	Factors Affecting System Output
	Standard test conditions, temperature, dirt & dust, mismatch and wiring losses, DC to AC conversion losses, sun angle & house orientation
	CEC “A Guide to Photovoltaic System Design and Installation”, June 2001.

	Land-Use Considerations
	I MW solar power takes up 5 to 8 acres of area space to generate
	Based on discussion with Kyocera 

	Codes & Ordinances
	The San Diego County in Jan. 2004 established rules & procedures for certified solar PV installation. Typically need apply building permit and/or electrical permit, HOA agreement, utility interconnection standard and inspection sign-off.
	Based on discussion with Kyocera. 

CEC “Buying A Photovoltaic Solar Electric System - A Consumer Guide”, 2003 Edition. 

	Stakeholder Considerations
	The renewable industry is in fact a collection of industries, including investors, project developers, utilities, power retailers, oil companies, technology vendors, changing customers, etc. Within each sector the race is to identify and develop the attributes to sustain a profitable enterprise.
	CERA multi-client study “Renewables: Challenging the Energy Mix – Winds of Change, Rays of Hope”, Autumn, 2003

	Common Driving Forces / Benefits for Renewables 
	Climate change and pollution reduction, energy security and fuel diversity, end-user demand, improving technology and economics
	Same as above

	Barriers/Bumps
	(1) Technical Barriers: cost of manufacturing solar-electric power components, the need for an improved manufacturing infrastructure to increase throughput and yield, high cost of module materials and encapsulation, continued R&D on materials and devices to further improve the efficiency of PV systems.

(2) Market Barriers: consumer awareness and education; government, legislative, and regulatory roadblocks; and financing. Lack of consumer awareness and understanding, disincentives against net metering, lack of purchasing channels, lack of trained installers and inspectors inadequate codes and standards related to PV, minimal financing options for PV systems.

(3) Institutional Barriers: excessive standby and interconnection charges that prohibit integrating PV systems with grid electricity.
	http://www.nrel.gov/ncpv/barrier.html

	Federal-level Support
	(1) Renewable Energy Production Incentive (REPI): pays a 1.8 cents/kWh subsidy, indexed to inflation, for qualified new plants for the first 10 years of operation. (2) Investment Tax Credit (ITC):  10% tax credit for solar and geothermal investments. (3) Accelerated Depreciation:  5-year MACRS depreciation for alternative energy, and an additional 30% depreciation for the 1st year for projects in service by Jan. 2005. (4) Business Energy Credit: 10% credit for business investment in solar or geothermal properties, subject to a $25,000 maximum credit per entity.
	CERA multi-client study “Renewables: Challenging the Energy Mix – Winds of Change, Rays of Hope”, Autumn, 2003.  Platts Research & Consulting  “California Renewable Energy Forecast”, June 4, 2003.

	State-level Support
	(1) Renewable Portfolio Standards (RPS), which was signed into law SB 1078 in the fall of 2002, requires the state’s three IOUs to obtain 20 of their power from renewable sources by 2017. Each IOU must increase its renewable portfolio percentage by at least 1% per year until 20% standard is met. (2) CEC’s Renewable Energy Program: began in 1998 to help increase total renewable electricity production statewide. The program will merge with SB 1078 and funding will be used to meet renewable retail sales goals. (3) California’s Solar or Wind Energy System Credit: provides personal or corporate income tax credits for the purchase and installation of solar or wind systems with peak generating capacity up to 200kW. The credit is equal to or lesser of 15% of the installed cost, or $4.5/watt. (4) Solar Energy Property Tax Exemption: when accessing property for property tax purpose, active solar energy systems installed between Jan. 1 1999 and Jan. 1 2006 are not subject to property taxes. (5) AB 970 Self-Generation program administered by SDREO. (6) Net Metering: AB 29 requires all California IOUs to allow it for all customer classes for systems up to 1 MW.
	Same as above
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