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Campus Location:	Georgetown, Dover, Stanton	Effective Date: 2013-52

Course Number and Title:	NRG 207 - NABCEP Solar Entry Level Prep.

Prerequisite:	NRG 201 and NRG110

Course Credits and Hours:	1 Credit hours
1 Lecture hour/week
0 Lab hours/week

Course Description:	This course is a review for the North American Board of Certified
Energy Practitioners (NABCEP) Entry Level Exam.

Required Text(s):                    Obtain current text book information at  www.delawaretech.bkstr.com or www.dtcc.edu/allschedules or by visiting the bookstore. You will need to know the course number and section.
Additional Materials:

Method of Instruction:	Face to Face

Disclaimer:	This class is only a review. Students must review additional information from all NRGAASSOL classes to prepare properly.

Core Course Performance Objectives:
1.   Identify common types of PV system applications for both stand-alone and utility interactive
systems with and without energy storage (CCC 1, 5 PGC 3).
2.   Describe safe practices as delegated by OSHA and the National Electric Code Article 690 (CCC 1, 4, 5 PGC 5).
3.   Define basic terminology and calculations related to photovoltaics (CCC 1, 2, 6, 7 PGC 4).
4.   Perform and describe key photovoltaic design calculations (CCC 2, 5, 6, 7 PGC 1, 4)
5.   List and describe the basic types and associated parts of PV systems (CCC 5 PGC 4).
6.   Evaluate the basic principles of PV system grounding (CCC 1, 7 PGC 5).


7.   Plan basic types of PV systems, their major subsystems and components, and the electrical and mechanical components required (CCC 1, 2, 3, 6, 7 PGC 5).ee Core 

Curriculum Competencies (CCC) and Program Graduate Competencies (PGC) at the end of the syllabus. Course objectives are coded to the competency(cies) they develop.



Measurable Performance Objectives
Upon completion of this course, the student will:

1. Identify common types of PV system applications for both stand-alone and utility interactive systems with and without energy storage.
1.1 Discuss factors affecting markets and the overall PV industry.
1.2 Describe value propositions.
1.3 Explain both grid-tied and stand-alone PV system applications.

2. Describe safe practices as delegated by OSHA and the National Electric Code Article 690.
2.1 Identify safety hazards associated with operating and non-operating PV systems and components.
2.2 Explain hoisting and rigging safety and the use of the appropriate fall protection, including the requirements for personal fall arrest and safety-monitoring systems according to OSHA standards.
2.3 Explain the use of ladders, stairways and guardrails.
2.4 Identify head, feet, hearing and face protection and their proper use.
2.5 Explain the safe use of power tools.
2.6 Recognize the principal electrical safety hazards associated with PV systems, including electrical shock and arc flash.
2.7 Explain the safety requirements for operating and maintaining different types of PV
systems and related equipment.
2.8 Review and recognize the importance of PV equipment manufacturers’ instructions with regard to mounting and installation procedures, the skills and competencies required of installers, and the implications on product safety, performance, code- compliance, and warranties.

3.   Define basic terminology and calculations related to photovoltaics.
3.1 Define and calculate electrical charge, current, voltage, power and resistance and describe how they relate to  hydraulic volume, flow, pressure, power and friction.


3.2 Define power, energy, solar radiation, solar irradiance, solar irradiation, solar insolation, solar  constant, air mass, ecliptic plane, equatorial plane, pyranometer, solar declination, solstice, equinox, solar time, solar altitude angle, solar azimuth angle, solar window, array tilt angle, array azimuth angle, solar incidence angle, peak sun, peak sun hours, insolation, various PV testing conditions, normal operating cell temperature.
3.3 Identify and describe IV-curves and associated properties of specific panels, including open circuit voltage, short circuit current, max power voltage/current/power, using manufacturer’s specs.

4.   Perform and describe key photovoltaic design calculations4.1 Describe and calculate the impact of varying irradiance levels,  cell temperature, and other de-rating factors on PV output characteristics.
4.2 Quantify the impact of orientation and tilt on array output using computer software.
4.3 Determine the total number of source circuits that may be used with a specified inverter, depending upon the expected range of operating temperatures, the inverter voltage windows for array maximum power point tracking and operation, using both simple calculations and inverter manufacturers’ online string sizing software tools.
4.4 Describe the characteristics of a stand-alone PV system given site and load characteristics.
4.5 Describe how PV modules should be configured in series and parallel to satisfy and dictate various system characteristics and components using manufacturer’s specs.
4.6 Identify factors that reduce or enhance the amount of solar energy collected by an array, and how to optimize them in the field.

5.   List and describe the basic types and associated parts of PV systems.
5.1 Identify major subsystems and components.
5.2 List and describe the electrical and mechanical components required.
5.3 Determine the maximum and minimum number of modules that may be used in source circuits.

6.   Evaluate the basic principles of PV system grounding.
6.1 Describe the differences between grounded conductors, grounding conductors, grounding electrode conductors.
6.2 Justify equipment grounding.
6.3 Explain PV array ground-fault protection and the importance of single-point grounding.



7.   Plan basic types of PV systems, their major subsystems and components, and the electrical and mechanical components required.
7.1 Draw and describe electrical diagrams for standalone and grid-connected PV systems.
7.2 Identify the requirements for plan review, permitting, inspections, construction contracts and other matters associated with approvals and code-compliance for PV systems.
7.3 Identify and discuss common problems found in PV systems.
7.4 Recognize the symptoms of a PV system that is not functioning properly.
7.5 List the common causes of PV system malfunctions.
7.6 Identify and document and/or implement corrective measures.

Evaluation Criteria/Policies:
Students will demonstrate proficiency on all Core Course Performance Objectives at least to the 75
percent level to successfully complete the course.  The grade will be determined using the College
Grading System:

	92 – 100
	=
	A

	83 – 91
	=
	B

	75 – 82
	=
	C

	0 – 74
	=
	F




Students should refer to the Student Handbook for information on Academic Standing Policy, Academic Honesty Policy, Student Rights and Responsibilities, and other policies relevant to their academic progress.

Core Curriculum Competencies: (The competencies every graduate will develop)
1. Communicate clearly and effectively both orally and in writing.
2. Demonstrate effective problem solving and reasoning skills.
3. Work effectively in groups of people from diverse backgrounds.
4. Demonstrate ethical and professional understanding and conduct.
5. Apply appropriate information literacy skills to locate, evaluate and use information effectively.
6. Use computer technology appropriate to the field.
7. Use scientific and mathematical reasoning appropriate to the technology.





Program  Graduate  Competencies:  (The  competencies  every  graduate  will  develop  specific  to his/her major.)
1.   Utilize building systems and energy technology hardware and software to gather data on energy efficiency and building system operations.
2. Analyze the interaction between energy consuming building systems and make recommendations for improved energy management based on that analysis.
3. Evaluate the energy use patterns for residential and commercial buildings and recommend energy efficiency and alternative energy solutions for high-energy consuming buildings.
4.   Formulate a renewable energy solar system design adapted from a site assessment that is appropriately sized.
5.   Safely perform the installation protocol for Photovoltaic and Solar Thermal Hot water
Systems, including inspection, maintenance, and troubleshooting. 
This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites, and including, but not limited to accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability or ownership.
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