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Why Solar Power?

• Electricity prices increased ~20% in 2008
• Expected to rise 5-10% per year
• Pasadena Water and Power Rebates are 

high
• Part of a larger Sustainability Initiative at 

Caltech
• More predictable utility costs
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Solar Power at Caltech

• Phase 1 and 2 1.25 MW
• Offset 5% of connected peak load (MW)
• Replaces 7% of purchased power (KWH)
• Power Purchase Agreement (PPA) 
• No Caltech investment needed
• Expect Phase 3



6 June 4

Caltech

Designs,
Builds & 
Maintains 
System

PPA
Financier

Purchases
Energy

Buys System
Takes Inv. Tax Credit

Arranges
Financing

Sells
Energy

Selects  
Preferred
Installer 

Power Purchase Agreement  - PPA

Installer

Lease



6 June 5

SOLAR POWER FACILITES
Photo Voltaic Arrays – Phase 1 and 2
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Holliston Solar Energy Facility

• Construction Started in April 2008
• Operational in August 2008
• 200 KW  - 320,000 KWH per year at 13 cents / KWH
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Power Production 320,000 kWh / Year

Term 15 years

Renewable 2 five years terms

Energy Purchase 100% of output

Start Rate Year 1 $0.13/kWh

Annual Escalation Rate 3.9%

Schedule Start-up August 2008

Renewable Energy 
Credits (REC)

Retained by Provider

Solar Power - Phase 1 

Presenter
Presentation Notes
Avoided cost for electricity in FY09 is:
Marginal:  	12.7 cents per KWH
Demand:	5.7 cents per KWH
Average		18.4 cents per KWH
Keep in mind this is 12 month average.  For peak times (when solar is working), especially in the summer the avoided cost is greater.
Jim 
Modules—852 Panels (72 cells per panel) 
Dimensions—8’ x 4’ x 2’ thick; weight: 25 Kg 
Output—280 Watts 
Panel Manufacturer—SunTech STP260-24/Vb 
Guaranteed Annual Power Production—321,372 KWH 
Avoided Emissions
CO2—519,734 lbs per year 
NOx—136 lbs per year 
Equivalent in autos removed from service—45 cars 
Financials
Cost of Installation—$1.9 M 
System Owner—Solar Power Partners (SPP) 
Engineer/Installer/Operator—EI Solutions 
Gas Company Rebate—$2.50 per KW installed 
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Power Production 1,700,000 kWh / Year

Term 15 years

Renewable 2 five years terms

Energy Purchase 100% of output

Start Rate Year 1 $0.10 - .11/kWh

Annual Escalation Rate 3.5%

Schedule Start-up 2009

Renewable Energy 
Credits (REC)

Retained by Caltech

Solar Power  - Phase 2 

Presenter
Presentation Notes
Avoided cost for electricity in FY09 is:
Marginal:  	12.7 cents per KWH
Demand:	5.7 cents per KWH
Average		18.4 cents per KWH

Location—Multiple sites (North & South Wilson Parking Structures, IPAC, Braun Gym, Baxter, Cahill Lab) 
Total Capacity—1,050 KW AC 480 Volts 
Modules—5,964 Poly-crystalline silicon photovoltaic modules 
Dimensions—5’ x 3’ x 2 inch thick; weight: 46 lbs 
Output—216 Watts 
Panel Manufacturer—Sharp ND-21642 
Guaranteed Annual Power Production—1,771,000 KWH 
Avoided Emissions
CO2—4,113,240 lbs per year 
NOx—931 lbs per year 
Equivalent in autos removed from service—404 cars 
Financials
Cost of Installation—$11 M 
System Owner—TBD 
Engineer/Installer/Operator—TBD 
City of Pasadena Rebate—$4.00 per Watt installed 
Federal Tax Credit—30% of total cost less rebates 
Contract—15 years 
Costs
Caltech costs—$0.105 per KWH from Recurrent Energy 
Rate escalates at—3.5% per year for 15 years 
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Shade and Solar

• Designed around 
mature protected trees

• Removed trees will be 
replaced with drought 
tolerance species

• Replacement trees 
provide equal canopy
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Benefit to Caltech
• Lower, more stable 

electrical costs
• Cleaner and Greener 

Campus
• Renewable energy 

credits
• Greenhouse Gas 

Reduction 

Presenter
Presentation Notes
Will provide 50K cost avoided in first year.
Grows to $500k plus in out years.
Value of RECs



6 June 11

Questions?
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