
ENVS 119 - Energy & the Environment 
14 - Utility and Rooftop Solar Powerplant

Benoit Delaveau, MS, BEAP, CEM (aka Prof. Ben)

benoit.delaveau@sjsu.edu 
Office hours sign-up here: calendly.com/benoit-delaveau  

1

Today • Solarthermal Utility Plant 
• SolarPV Utility Plant 
• HCP Wright Solar workshop 
• Price v. Market 
• Intermittency (PV + Bat.) 
• Demo + Sizing Examples
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Solar Thermal Powerplant  
Sun + Mirrors + Steam + Turbine = Electricity

 



Solar Thermal Powerplant  
Ivanpah, CA 

$2.2B - 3,500 acres - 392MW - Hybrid Sun/Natural Gas - 2014



Solar PV (PhotoVoltaic panels)



Photovoltaic PV systems Solar farms 
Topaz Solar Farm, San Luis Obispo, CA (PPA with PG&E)

 $2.4 B - 6,177 acres -  550 MW - 2012 



Photovoltaic PV systems Solar farms 
Wright Solar Park, Merced county (PCE PPA)

1,200 acres -  200 MW - 2018 



What is the potential for US rooftop solar?

• Single family homes in U.S. = 25% (of electricity sales) 

• Medium an large commercial roofs = 13.6% 

• Total potential all buildings = 38.6%

Updates to Randolph and Masters p451 - NREL, 2016 - https://www.nrel.gov/docs/fy16osti/65298.pdf 



Solar PV panels - Price parity with other tech.

http://www.renewableenergyworld.com/articles/2012/11/the-solar-pv-ecosystem-a-brief-history-and-a-look-ahead.html

Lazard, 2020 - https://www.lazard.com/media/451086/lazards-levelized-cost-of-energy-version-130-vf.pdf



Battery storage needed! 

Solar PV electricity price is now at parity or lower the other 
competitive technologies, but day time excess MUST be stored  

for use at a later time of the day, driving cost up!



© Benoit Delaveau - GoalZero Yeti 1000 + GoalZero Nomad 100 panels

Demo - GoalZero Solar Van Project

• 100 Watt max. per folding 
panel (x5) 
(50W max. x5 real)  

• 1,000 Wh battery (x6) 

• Full charge  
6,000 Wh / 250W = 24 hours  
(2 to 4 very sunny days) 

• 6,000 Wh = 6kWh 
20 hours of mini fridge (50 W) - 1,000 Wh 
50 hours of lighting (20 W) - 1,000 Wh 
10 cups boiling water (300 W for 2 min.) - 100 Wh 
10 charges for iPad, cameras, iPhones…  
(15 Wh each) - 150 Wh 
10 hours space heater (350 W) - 3,500 Wh 
and more… 



Solar PV panels - Market size

https://www.iea.org/publications/freepublications/publication/technology-roadmap-solar-photovoltaic-energy---2014-edition.html


