[bookmark: _Toc42099725]Solar Power Technologies Lab










 (
U T 
T
 A 
R  P
 R A D E S H
)	Annexure ‘CD – 01’
[image: ]			
FORMAT FOR COURSE CURRICULUM

	L
	T
	P/S
	SW/FW
	TOTAL CREDIT UNITS

	0
	0
	2
	0
	1



Course Title         : Solar Power Technologies Lab

Course Code        : To be generated 
Credit Units         :  1	
Course Level             :  Diploma

     Course Objectives    :   
The aim of this course is to help the student to attain the following industry identified competency through various teaching learning experiences
· Maintain the efficient operation of various types of solar power technologies

Basic Description of Course  : 
· The course covers solar energy insolation and global energy needs, current trends in solar plants, thin film solar cells, and solar cell material science. Design and installation of solar panels for residential and industrial applications and connections to the national grid and cost analysis will be discussed.

Pre-requisites            :  Basic Knowledge of Electric Power Generation

Course Contents/Syllabus:

	Solar Power Technologies Lab
	Weightage (%)

	Module I : Solar Energy
	20%

	Solar Map of India: Global solar power radiation, Different types of Solar water heaters: Construction, working,  specifications and installation, Solar Heating systems, Solar drying and different types of Solar cookers, Solar lighting.
Preventive maintenance of all of the above.

	

	Module II: Concentrated Solar Power (CSP)
	20%

	 Concentrated Solar Power (CSP) plants or solar thermal electric systems, Parabolic Trough: Construction, working and specifications, Parabolic Dish: Construction, working and specifications, Power Tower, Fresnel Reflectors: Construction, working and specifications, Solar Stirling engines, Preventive maintenance of all of the above

	

	Module III : Solar PV Systems
	20%

	Solar PV cell: Types construction, working, Typical specifications of solar cells, Solar PV working principle: Series and parallel connections of solar modules, Solar Photovoltaic (PV) system: components layout and working. Solar modules, arrays and their standard specifications, Roof top and streetlight solar PV systems and typical specifications, Maintenance of these systems
	

	Module IV : Solar PV Electronics
	20%

	Solar Charge controllers: working and specifications, switchgear and cables, Batteries: Different types for solar PV systems, maintenance and specifications, Solar Inverters: working and specifications, Signal conditioning systems: working and specifications, Solar Power tracking: construction, working, tilt angle, solar radiation, I-V, P-V characteristics,
maximum power point tracking (MPPT), Maintenance of these systems.

	

	Module V: Solar PV Off-grid and Grid Tied Systems
	20%

	Solar off grid systems: layout and specifications, Solar Grid tied (on grid) systems: Working principle of grid-tied dc-ac inverter, grid synchronization and active power export, Net metering: main features and working, Solar-wind Hybrid systems: Layout and specifications.

	




[bookmark: _GoBack]Course Learning Outcomes: After completing the course, student will be able to:

· Maintain the solar non-electric equipment.
· Maintain CSP plants
· Maintain solar PV systems.
· Maintain solar PV electronics and MPPT systems
· Maintain off-grid and on-grid solar power plants.

Pedagogy for Course Delivery:

· Practical Sessionson hardware and study set ups.	
· Lab report writing and quiz.
· Viva voce and practical tests.


List of Professional Skill Development Activities (PSDA):
i. Mini project 
ii. Market survey on the Solar projects of the Government 

Lab/Practicals details, if applicable:

	
List of Experiments:

1. Dismantle solar power heaters
2. Assemble solar power heaters
3. Assemble the parabolic dish CSP plant.
4. Dismantle the parabolic dish CSP plant.
5. Troubleshoot a CSP plant
6. Assemble the solar PV system.
7. Dismantle the solar PV system
8. Troubleshoot a solar PV system
9. Troubleshoot a solar PV panels and arrays
10. Troubleshoot solar inverters
11. Troubleshoot solar signal conditioners
12. Troubleshoot solar PV MPPT systems
13. Troubleshoot solar off-grid systems
14. Troubleshoot solar net metering systems
15. Troubleshoot solar-wind hybrid systems.

Assessment/ Examination Scheme:		
Theory Assessment (L&T):
                                                           NA



Lab/ Practical/ Studio Assessment:             
	Internal Assessment
	End Semester Examination
	
Grand Total

	Practical Assessment During Semester
	Sessional Practical Examination
	Attendance
	Total
	Practical
	Quiz
	Viva
	Total
	

	Practical Performance
	Lab Report/ Report Writing
	Practical Performance and Answer Sheet
	Viva
	Quiz
	
	
	
	
	
	
	

	10
	15
	15
	8
	7
	5
	60
	20
	10
	10
	40
	100





Text Reading/References/Additional Reading/Any Other Study Material, etc.:
1. Solanki, Chetan Singh, - Solar Photovoltaic Technology and Systems - A Manual For Technicians, Trainers and Engineers, PHI Learning, New Delhi, ISBN:   9788120347113
2. Kothari, D.P. et aL:Renewable Energy Sources and Emerging Technologies, PHI
3. David M. Buchla, Thomas E. Kissell, Thomas L. Floyd, - Renewable Energy Systems, Pearson Education New Delhi ,ISBN: 9789332586826
4. Rachel, Sthuthi, Earnest, Joshua; -Wind Power Technologies, PHI Learning
5. O.P. Gupta, Energy Technology, Khanna Publishing House, ISBN: 978-93-86173-683
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