BRAE 470/471 
Solar Photovoltaic System Engineering (Lecture + Lab)

A Multidisciplinary Project-Based-Learning Course 

COURSE OUTLINE, Fall Quarter, 2015

Lecture: 8:10 - 9:00 AM MWF 8a-3E
Lab: 12:10 – 3:00 PM F 8a-3E

Instructors:
Art MacCarley, Professor, BRAE and EE
Justin Hitchcock, Regional Director, Grid Alternatives

(Updated Sept 18, 2015)  BRAE 470/71 Lab Schedule

Lecture and Lab Topics – Subject to Change.

Sept 21 Lec	Intro to solar energy.  The solar thermal balance of the earth, and global warming 

Sept 23 Lec 	How solar fits into the global energy picture.  History of solar energy. 

Sept 25 Lec	Solar energy collection methods.  History of solar energy.  

	Sept 25 	Lab Basic Solar PV demonstrations.  Intro Lab. 
				
Sept 28 Lec 	Photovoltaic energy conversion.  

Sept 30 Lec	Photovoltaic energy conversion theory 

Oct 2 Lec	Modern solar PV technology – panels, inverters, power management  

[bookmark: _GoBack]	Oct 2 	Lab Bldg 12 solar array tour 1:00 PM, Dexter Lawn.  Optimal solar orientation.

Oct 5 Lec	Suitability of solar based on location and climate.

Oct 7 Lec	Site selection considerations and practices.

Oct 9 Lec	Case studies Grid Alternatives and Rec Solar/SunRun.

Oct 9 	Lab: Demonstration of various PV panels.  PV power conversion – string inverter and microinverter wiring.  Grid mobile roof demo.  Bldg 8 example.

Oct 12 Lec	Helioscope (design tool) demo.  Misconceptions about solar design. 

Oct 14 Lec	Computer-aided design of solar PV systems.   

Oct 16 Lec 	Utility rate structures, incentives.

	Oct 16	Lab   Solar ‘balance of system’ hardware and electrical installation methods 

Oct 19 Lec	Jurisdictions, plans, permits, fees, timeline, plan check, inspections, enforcement. 

Oct 21 Lec	Structural issues for solar roof and ground mount systems  

Oct 23 Lec	Engineering and planning issues, electrical service considerations – Dennis Elliot


	Oct 23 	Lab  Solar site assessment.  Demonstration of SunEye software and design conclusions.  

Oct 26 Lec	Midterm exam

Oct 28 Lec	The complete solar PV project: planning, design, permitting, installation, inspection, interconnection, activation, claim incentives.   

Oct 30 Lec	The complete solar PV project, continued.

	Oct 30	Lab   Field Trip – Broken Earth Winery Solar 

Nov 2 Lec	Solar installation safety orientation and training, day 1   Grid Alt Staff.

Nov 4 Lec	Solar installation safety orientation and training, day 2   Grid Alt Staff.

Nov 6 Lec	Grid intertie application and process.  Guest lecture, PG&E.	

	Nov 6	Lab Sat/Sun: Grid-tie installation for Center for Reuniting Families, Templeton

Nov 9 Lec	Solar economics, financing, system cost recovery, legal issues, global and local   Rec Solar and Doug Hall from Grid

Nov 11 		No class, Veteran’s Day

Nov 13 Lec	Solar economics, continued

	Nov 13	Lab   Site assessment and Engineering of off-grid system for Rodeo arena

Nov 16 Lec	Engineering of off-grid PV systems.

Nov 18, 20	Student presentations - design studies.

	Nov 20	Lab    Installation of off-grid system for Rodeo arena

Nov 23	Lec 	Solar power and the utility grid

Nov 25 Lec	The future of solar as an electric power source

Nov 27	Lec	No class, Thanksgiving holiday.

	Nov 27 	No Lab	

Nov 30	Lec	Solar as an alternative fuel energy source and other topics TBA

Dec 2,4	 Lec	Summary topics TBA.   Review for lecture final exam.

	Dec 4	Lab   Written final exam


