
The Blueprint for The New and Next Bahamas 

 

Due to the ongoing damaging effects of Climate Change caused by our current 

resources for energy production, we have developed programs to address these 

issues through community involvement. To mitigate the destruction of our 

environment, we have prepared a series of programs that will accentuate the 

changing trends in housing manufacturing, construction, and energy production. It 

is our intent to provide education and training for manufacturing, smart homes and 

commercial development which will utilize renewable energy sources from solar, 

wind, biomass and/or geothermal. 

 

To begin the process, three key areas must be addressed for a successful solution: 

workforce development, business development and renewable energy selection. 

 

• Workforce: 

o The selection of a competent workforce can be very involved and 

complicated. An individual must be tested for competency in reading 

comprehension and math (TABE test); must be committed to the 

process and be able to address any underlining issues such as 
childcare, homelessness, etc. 

 

• Business Development: 

o Existing or new business owners must understand what’s involved in 

running a successful business. Control of back office administration is 

the key to a successful business. Some functions of back office consist 

of, finance (A/R, A/P, payroll), cash flow, invoicing, compliance, 

insurance, work ethics, employee benefits, IT (information 

technology) etc. The owner cannot participate in the physical work of 

the projects. 

 

• Energy Selection: 

o Selection of renewable energy sources is dependent upon the 

environment. Solar and wind are self-explanatory. Geothermal 

energy is heat within the earth. The word geothermal comes from the 

Greek words geo (earth) and thermal (heat). Geothermal energy is 

a renewable energy source because heat is continuously produced 

inside the earth. People use geothermal heat for bathing, to heat 

buildings, and to generate electricity. Biomass is a type of organic 

material that can be used as an energy source. Biomass can be used as 

a direct source of energy via combustion or in a converted form such 

as biofuel. It can also lessen our dependence on fossil fuels, and under 

certain conditions, can reduce greenhouse gas emissions. Biomass is 

considered a renewable energy source because its inherent energy 



comes from the sun and because it can regrow in a relatively short 

time. 

 

• Workforce Curriculum: 

o Phase 1: 

▪ TABE (Testing of Adult Basic Education) testing. TABE Test 

Scoring, each test calculates a numeric score. TABE scores and 

interpretations help learners understand at which grade levels 

they understand each subject. 

 

o Phase 2: 

▪ We have over 33 training programs. Duration of training is 

between 6 weeks to 6 months. Some will consist of the 

following: carpentry (interior and exterior), plumbing, 

electrical, flooring, concrete, fiber, roofing, insulation, 

maintenance, landscaping, welding, solar technician, wind 

technician, geothermal technician, biomass technician, 

command center technician, panel assembly, back office. 

 

o Phase 3: Sample Curriculum Content (305 hours: est.) 

▪ Building materials, fasteners, and adhesives 

▪ Hand and power tools 

▪ Floor systems 

▪ Wall systems 

▪ Ceiling Joist and roof framing 

▪ Introduction to building envelop systems 

▪ Tools of the plumbing trade 

▪ Plastic pipe and fixtures 

▪ Introduction to plumbing trade 

▪ Introduction to drain, waist and vent 

▪ Introduction to water distribution systems 

▪ Electrical safety 

▪ Device boxes 

▪ Conductors and cables 

▪ Residential electrical services 

▪ Electrical test equipment 

▪ Installing roof, floor and area drains 

▪ Installing water heaters 

▪ Introduction to HVAC 

▪ Introduction to heating and cooling 

▪ Solar 

• Introduction to solar photovoltaics systems 

• Site assessment 



• Systems design 

• System installation and inspection 

• System trouble shooting 

Internet connectivity and installation: 

• LiFi introduction 

• LED lights program 

• LiFi internet installation 

• Infrastructure Readiness 

• Internet sales and operations 

• Technical support 

 

Covid-19 

• 4 step covid-19 process 

• Corona virus clean-up and compliance 
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 INTRODUCTION INTO THE SOLAR INDUSTRY 

 
The solar industry is comprised of various specialized skill sets that are closely related to the construction industry 

such as welding, concrete, landscaping, carpentry, fencing, excavation, residential/commercial retrofits solar 

installer and solar technician, just to name a few. Achieving accreditation in the solar industry is equivalent to 

achieving a bachelors or master’s degree from college. In college, there are basic courses required before you can 

concentrate on your specific (major) subject matter. The same holds true in the solar industry. If you are trying to 

achieve accreditation for a certain solar skill set, you must first enter and pass a core curriculum.  

 

CORE CURRICULUM 

Lesson Plan 

 
Learning sessions are 4 hours per day, twice a week for 13 weeks.  

 
OBJECTIVE - BASIC SAFETY (CONSTRUCTION SITE SAFETY): explains the importance of safety in the 

construction and industrial crafts. Participants will learn how to identify and follow safe work practices and 

procedures and how to properly inspect and use safety equipment. Participants will be able to describe the safety 

practices associated with elevated work; energy release; and various hazards encountered on job sites.  

 

NOTE: The successful completion of this curriculum will award a Construction Site Safety Orientation credential. 

 

Learning WEEK 1 

• Describe the importance of safety, the causes of workplace incidents, and the process of hazard 

recognition and control. 

a. Define incidents and the significant costs associated with them. 

b. Identify the common causes of incidents and their related consequences. 

c. Describe the processes related to hazard recognition and control, including the Hazard 

Communication (HAZCOM) Standard and the provisions of a Safety Data Sheet (SDS). 

d. Explain the purpose of an SDS and demonstrate how to interpret the information 

 

Learning WEEK 1 

• Describe the safe work requirements for elevated work, including fall protection guidelines. 

a. Identify and describe various fall hazards. 

b. Identify and describe equipment and methods used in fall prevention and fall arrest. 

c. Identify and describe the safe use of ladders and stairs. 

d. Identify and describe the safe use of scaffolds. 

e. Properly set up and climb/descend an extension 

ladder, demonstrating proper three-point contact 

 

Learning WEEK 2 

• Identify and explain how to avoid struck-by and caught-in-between hazards. 

a. Identify and explain how to avoid struck-by and caught-in-between hazards. 

b. Identify and explain how to avoid caught-in and caught-between hazards. 

 

Learning WEEK 2 

 

• Identify common energy-related hazards and explain how to avoid them. 

a. Describe basic job-site electrical safety guidelines. 

b. Explain the importance of lockout/tagout and describe basic procedures. 

c. Inspect a typical power cord and GFCI to ensure their serviceability 



Learning WEEK 3 

• Identify and describe the proper use of personal protective equipment (PPE). 

a. Identify and describe the basic use of PPE used to protect workers from bodily injury. 

b. Identify potential respiratory hazards and the basic respirators used to protect workers against those hazards. 

c. Inspect the PPE items and determine if they are safe to use 

 

Learning WEEK 3 

• Identify and describe other specific job-site safety hazards. 

a. Identify various exposure hazards commonly found on job sites. 

b. Identify hazards associated with environmental extremes. 

c. Identify hazards associated with hot work. 

d. Identify fire hazards and describe basic firefighting procedures. 

e. Identify confined spaces and describe the related safety considerations. 

. 

. 

OBJECTIVE - INTRODUCTION TO CONSTRUCTION MATH: introduces trainees to basic math skills 

needed in the construction environment. The module reviews whole numbers and fractions; working with decimals; 

the four primary math operations; reading rulers and tape measures; the Imperial and metric units of measurement; 

basic geometric figures; and area and volume calculations for two-dimensional and three-dimensional objects. 

 

Learning WEEK 4 

• Identify whole numbers and demonstrate how to work with them mathematically. 

a. Identify different whole numbers and their place values. 

b. Demonstrate the ability to add and subtract whole numbers. 

c. Demonstrate the ability to multiply and divide whole numbers. 

 

Learning WEEK 4 

• Explain how to work with fractions. 

a. Define equivalent fractions and show how to find lowest common denominators. 

b. Describe improper fractions and demonstrate how to change an improper 

fraction to a mixed number. 

c. Demonstrate the ability to add and subtract fractions. 

d. Demonstrate the ability to multiply and divide fractions. 

 

Learning WEEK 5 

• Describe the decimal system and explain how 

to work with decimals. 

a. Describe decimals and their place values. 

b. Demonstrate the ability to add, subtract, multiply, and divide decimals. 

c. Demonstrate the ability to convert between decimals, fractions, and percentages. 

 

Learning WEEK 5 

• Identify various tools used to measure length and show how they are used. 

a. Identify and demonstrate how to use rulers. 

b. Identify and demonstrate how to use measuring tapes. 

 

Learning WEEK 6 

• Identify and convert units of length, weight, volume, and temperature between the imperial 

and metric systems of measurement. 

a. Identify and convert units of length measurement between the imperial and metric systems. 

b. Identify and convert units of weight measurement between the imperial and metric systems. 



c. Identify and convert units of volume measurement between the imperial and metric systems. 

d. Identify and convert units of temperature measurement between the imperial and 

metric systems. 

 

Learning WEEK 6 

• Identify basic angles and geometric shapes and explain how to calculate their area and volume. 

a. Identify various types of angles. 

b. Identify basic geometric shapes and their characteristics. 

c. Demonstrate the ability to calculate the area of two-dimensional shapes. 

d. Demonstrate the ability to calculate the volume of three-dimensional shapes. 

 

OBJECTIVE - INTRODUCTION TO HAND TOOLS: instructs trainees in the identification, use, and care of 

hand tools. Developing the knowledge to properly choose and safely use hand tools is an essential part of the 

construction industry 

 

Learning WEEK 7 

• Identify and explain how to use various types of hand tools. 

a. Identify and explain how to use various types of hammers and demolition tools. 

b. Identify and explain how to use various types of chisels and punches. 

c. Identify and explain how to use various types of screwdrivers. 

d. Identify and explain how to use various types of non-adjustable and adjustable 

wrenches. 

e. Identify and explain how to use various types of socket and torque wrenches. 

f. Identify and explain how to use various types of pliers and wire cutters. 

 

Learning WEEK 7 

• Identify and describe how to use various types of measurement and layout tools. 

a. Identify and explain how to use rules and other measuring tools. 

b. Identify and explain how to use various types of levels and layout tools. 

 

Learning WEEK 8 

• Identify and explain how to use various types of cutting and shaping tools. 

a. Identify and explain how to use handsaws. 

b. Identify and explain how to use various types of files and utility knives. 

 

Learning WEEK 8 

• Identify and explain how to use other common hand tools. 

a. Identify and explain how to use shovels and picks. 

b. Identify and explain how to use chain falls and come-alongs. 

c. Identify and explain how to use various types of clamps. 

 

OBJECTIVE - INTRODUCTION TO POWER TOOLS: identifies and describes some of the power tools used 

by construction workers. The construction of each tool is discussed, along with information regarding the safe usage 

and typical maintenance requirements of power tools 

 

Learning WEEK 9 

• Identify and explain how to use various types of power drills and impact wrenches. 

a. Identify and explain how to use common power drills and bits. 

b. Identify and explain how to use a hammer drill. 

c. Identify and explain how to use pneumatic drills and impact wrenches. 

 



Learning WEEK 9 

• Identify and explain how to use various types of power saws. 

a. Identify and explain how to use a circular saw. 

b. Identify and explain how to use saber and reciprocating saws. 

c. Identify and explain how to use a portable band saw. 

d. Identify and explain how to use miter and cutoff saws. 

Learning WEEK 10 

• Identify and explain how to use various grinders and grinder attachments. 

a. Identify and explain how to use various types of grinders. 

b. Identify and explain how to use various grinder accessories and attachments. 

 

Learning WEEK 10 

• Identify and explain how to use miscellaneous power tools. 

a. Identify and explain how to use pneumatic and powder-actuated fastening tools. 

b. Identify and explain how to use pavement breakers. 

c. Identify and explain the uses of hydraulic jacks. 

 

OBJECTIVE - INTRODUCTION TO CONSTRUCTION DRAWINGS: provides trainees with the information 

and skills needed to read and understand construction drawings. 

 

Learning WEEK 11 

• Identify and describe various types of construction drawings, including their fundamental 

components and features. 

a. Identify various types of construction drawings. 

b. Identify and describe the purpose of the five basic construction drawing components. 

c. Identify and explain the significance of various drawing elements, such as lines of 

construction, symbols, and grid lines. 

d. Identify and explain the use of dimensions and various drawing scales. 

e. Identify and describe how to use engineer’s and architect’s scales. 
 

OBJECTIVE - BASIC COMMUNICATION SKILLS: provides trainees with the information and skills needed 

to communicate effectively and clearly. Developing good communications skills enables the construction 

professional to become a confident, reliable asset to their craft. 

 

Learning WEEK 11 

• Describe the communication, listening, and speaking processes and their relationship to 

job performance. 

a. Describe the communication process and the importance of listening and speaking skills. 

b. Describe the listening process and identify good listening skills. 

c. Describe the speaking process and identify good speaking skills. 

d. Perform a given task after listening to oral instructions 

 

Learning WEEK 12 

• Describe good reading and writing skills and their relationship to job performance. 

a. Describe the importance of good reading and writing skills. 

b. Describe job-related reading requirements and identify good reading skills. 

c. Describe job-related writing requirements and identify good writing skills 

e. Fill out a work-related form provided by your Instructor 



OBJECTIVE - BASIC EMPLOYABLE SKILLS: provides trainees with guidance related to finding and securing 

a position in the construction trades. In addition, guidance in the areas of problem-solving and effective interaction 

with others is offered to help ensure their success in the construction trades. 

 

Learning WEEK 12 

• Describe the opportunities in the construction business and how to enter the construction 

workforce. 

a. Describe the construction business and the opportunities offered by the trades. 

b. Explain how workers can enter the construction workforce. 

 

Learning WEEK 13 

• Explain the importance of critical thinking and how to solve problems. 

a. Describe critical thinking and barriers to solving problems. 

b. Describe how to solve problems using critical thinking. 

c. Describe problems related to planning and scheduling. 

 

Learning WEEK 13 

• Explain the importance of social skills and identify ways good social skills are applied in 

the construction trades. 

a. Identify good personal and social skills. 

b. Explain how to resolve conflicts with co-workers and supervisors. 

c. Explain how to give and receive constructive criticism. 

d. Identify and describe various social issues of concern in the workplace. 

e. Describe how to work in a team environment and how to be an effective leader. 

. 

 

INTRODUCTION TO SOLAR PHOTOVOLTAICS 

LESSON PLAN 

 

Overview 

This session is designed for trainees who wish to pursue a career in solar energy. It covers the basic concepts of PV 

systems and their components. It also explains how PV systems are sized, designed, and installed. Successful 

completion of this session will help prepare trainees for the North American Board of Certified Energy Practitioners 

(NABCEP) PV Entry Level Exam. 

 

Prerequisites 

Prior to training with this session, it is recommended that the trainee shall have successfully completed Core 

Curriculum. It is also suggested that the trainee shall have completed the following sessions from the Electrical 

curriculum: Electrical Level One through Four. 

 

Objectives 

Upon completion of this sessions, the trainee will be able to do the following: 

1. Identify photovoltaic (PV) applications and advantages. 

2. Identify system components and their functions. 

3. Identify safety hazards associated with PV installations. 

4. Trace a basic electrical circuit and perform calculations using Ohm’s law. 

5. List PV system sizing considerations. 

6. Identify PV electrical and mechanical system design considerations. 

7. Describe the tasks required to complete a site analysis. 

8. Identify the effects of the environment on panel output. 

9. Describe how to install a simple grid-connected PV system. 



10. Explain how to assess system operation and efficiency. 

11. Recognize the tasks required when performing PV maintenance and troubleshooting. 

12. Identify appropriate codes and standards concerning installation, operation, and maintenance of PV systems and 

equipment. 

 

Performance Tasks 

This is a knowledge-based session; there are no performance tasks. 

 

Materials and Equipment 

Markers/chalk 

Pencils and scratch paper 

Whiteboard/chalkboard 

Solar Photovoltaic Systems Installer PowerPoint® 

Presentation Slides (ISBN 978-0-13-257135-7) 

Multimedia projector and screen 

Computer 

Appropriate personal protective equipment 

Access to various installed PV systems 

Digital AC/DC meter 

Clamp-on ammeter 

Pyranometer 

Infrared thermal device 

Torque wrench 

Sun path calculator 

Site survey checklist 

Angle finder 

Camera 

Compass 

Calculator 

Tape measure 

Ladder 

Various types of solar panels and mounting 

system components 

Inverter 

Batteries 

(continued) 

Charge controller 

AC and DC disconnects 

Panel with breaker for inverter connection 

Conduit and wire 

Copy of the latest edition of the 

National Electrical Code ® ( NEC ® ) 

Sessions Examination* 

 

Teaching Time for This Sessions 

Your lesson plan is presented below. Suggested time period of 2½ hours learning and 1 ½ hours review and quiz, 

twice per week. This includes 10 minutes at the beginning of each session for administrative tasks and one 10-

minute break during the session. Approximately 24 hours are suggested to cover Introduction to Solar Photovoltaics 

and 24 hours suggested for review, OJT and quiz for a total of 48 hours. You will need to adjust the time required 

for hands-on activity and testing based on class size and resources. 

 



Learning WEEKS, 1 and 2. Introduction; Applications 

A. Introduction 

B. Applications 

1. Standalone Systems 

2. Grid-Connected Systems 

3. Grid-Interactive Systems 

4. Utility-Scale Solar Generating Systems 

 

Learning WEEK 3. Ohm’s Law and Power 

A. Ohm’s Law and Power 

1. Definition and applying Ohm’s Law to Series and Parallel Circuits 

2. Ohm’s Law and Power 

3. Series and Parallel Circuits in Solar PV Systems 

4. Peak Sun and Power 

 

Learning WEEKS 4 and 5. PV System Components 

A. PV System Components 

1. PV Panels 

2. Inverters 

3. Batteries 

4. Charge Controllers 

5. BOS Components 

 

Learning WEEK 6. Safety Considerations in PV Systems 

A. Safety Considerations in PV Systems 

1. Fall Protection 

2. Battery Hazards 

3. Electrical Hazards 

4. Meter Safety 

 
Overview 

A thorough SITE ASSESSMENT is essential to the installation of an efficient system that meets the customer’s 

needs. This module introduces the trainee to the site assessment process for a photovoltaic system. 

 

Objectives 

Upon completion of this module, the trainee will be able to do the following: 

1. Determine customer needs: 

• Determine electrical load and energy use by review of utility bills, meter readings, measurements, and/or customer 

interviews. 

• Estimate and/or measure the peak load demand and average daily energy use for all connected loads. 

2. Assess any site-specific safety hazards and/or installation considerations. 

3. Identify and use the tools and equipment required for conducting site surveys for PV installations. 

4. Identify, select, and sketch a suitable location for PV array installation, including proper orientation, sufficient 

area, adequate solar access, and structural integrity. 

5. Select suitable locations for installing inverters, control(s), batteries, and other components. 

• Identify essential loads for battery systems. 

• Identify opportunities for the use of energy-efficient equipment/appliances, conservation, and 

energy management practices. 

6. Acquire and interpret site solar radiation and temperature data to establish performance expectations and use in 

electrical system calculations. 

 



Performance Task 

Under the supervision of the instructor, the trainee should be able to do the following: 

Given the results of a customer interview and the sample house drawing provided, complete a site survey and 

checklist. 

 

Materials and Equipment7102-11 

Markers/chalk 

Pencils and scratch paper 

Whiteboard/chalkboard 

Solar Photovoltaic Systems Installer PowerPoint ® 

Presentation Slides (ISBN 978-0-13-257135-7) 

Multimedia projector and screen 

Computers with Internet access 

Appropriate personal protective equipment 

Selection of assessment tools 

Sample electric bills 

Pictures of sagging or obviously bad roofs, marginal roofs, and good roofs 

Picture with roof and lot dimensions, roof angle, and number of panels 

Several addresses with good aerial views available on the Internet 

Compass 

Solar Pathfinder ™, if possible 

 

Teaching Time 

Your lesson plan is presented below. Each session has a suggested time period of 2½ hours learning and 1 ½ review 

and quiz. This includes 10 minutes at the beginning of each session for administrative tasks and one 10-minute break 

during the session. Approximately 16 hours are suggested to cover Site Assessment . You will need to adjust the time 

required for hands-on activity and testing based on your class size and resources. Because laboratories often 

correspond to Performance Tasks, the proficiency of the trainees may be noted during these exercises for 

Performance Testing purpose 

 

Learning Week 7: Site Assessment. Introduction; Determining Customer Needs 

A. Introduction 

1. Assessment Tools and Equipment 

B. Determining Customer Needs 

1. Energy Loads 

2. Available Sunlight 

3. Mounting Options 

 

Learning Week 7. Mounting Surface Information; Acquiring and Interpreting Site Solar Data 

A. Mounting Surface Information 

1. Inspecting Proposed Installation Areas 

2. Inspecting Attic Spaces 

3. Roofing Materials 

4. Spacing 

5. Anchoring 

B. Acquiring and Interpreting Site Solar Data 

1. Identifying Sun Paths and Intensity Levels 

2. Shading at the Customer’s Location 

 

Learning Week 8. Locations for BOS Components; Documenting Site Assessment; 

New Technology 



A. Locations for BOS Components 

1. Support and Security Structures 

2. Combiners 

3. Charge Controllers 

4. Batteries 

5. Inverters 

6. Disconnects 

7. Grounding 

B. Documenting Site Assessment 

C. New Technology 

D. Laboratory 

Given the results of a customer interview and the sample house drawing 

provided, have the trainees complete a site survey and checklist. This 

laboratory corresponds to Performance Task 1. 

 

Learning Week 8. Review and Testing 

A. Review 

B. Module Examination 

1. Trainees must score 70 percent or higher to receive recognition from NCCER. 

2. Record the testing results on Training Report Form 200, and submit the results to the Training Program Sponsor. 

C. Performance Testing 

1. Trainees must perform each task to the satisfaction of the instructor to receive recognition from NCCER. If 

applicable, proficiency noted during 

laboratory exercises can be used to satisfy the Performance Testing requirements. 

2. Record the testing results on Training Report Form 200, and submit the results to the Training Program Sponsor. 

 

Overview 

This module describes SYSTEM DESIGN considerations, including array configurations, component selection, and 

wire sizing. It also covers bonding, grounding, and the selection of overcurrent protection and disconnects. 

 

Objectives 

Upon completion of this module, the trainee will be able to do the following: 

1. Identify appropriate system designs and array configurations based on user loads, customer expectations, and site 

conditions. 

2. Determine the size and capacities for major system components based on user load, desired energy production, 

autonomy requirements, and costs. 

3. Determine the PV module layout, orientation, and mounting method for optimum system production and integrity. 

4. Determine the ampacity requirement for all components and wiring of the PV system. 

5. Select the appropriate conductor types and sizes for each portion of the electrical circuit. 

6. Identify the appropriate size, rating, and location of required overcurrent protection and power disconnect devices. 

7. Determine the appropriate size, rating, and location for bonding, grounding, and surge suppression 

 

Performance Task 

Under the supervision of the instructor, the trainee should be able to do the following: 

Given a completed site assessment, design a grid-connected PV system. 

 

Materials and Equipment 

Markers/chalk 

Pencils and scratch paper 

Whiteboard/chalkboard 

Solar Photovoltaic Systems Installer PowerPoint ® 



Presentation Slides (ISBN 978-0-13-257135-7) 

Multimedia projector and screen 

Computers with Internet access 

Appropriate personal protective equipment 

Several multimeters 

A list of battery requirements including: 

Current load 

Inverter efficiency 

DC system voltage 

Days of autonomy 

Battery design discharge limit 

Several battery catalogs 

Several solar panel specification sheets 

PV system, working 

Photos of several site locations, with their city, 

state, and insolation factors 

Two or three copies of the NEC ® 

A couple of wire specifications for the trainees to determine wire sizes 

An electrical diagram of a PV system with the grounding and disconnects removed 

Factor values for determining array size 

Completed site assessment 

Module Examinations* 

Performance Profile Sheets 

 

Teaching Time  

An outline for use in developing your lesson plan is presented below. Note that each Roman numeral in the outline 

equates to one session of instruction. Each session has a suggested time period of 2½ hours learning and 1 ½ review 

and quiz. This includes 10 minutes at the beginning of each session for administrative tasks and one 10-minute break 

during the session. Approximately 25 hours are suggested to cover System Design . You will need to adjust the time 

required for hands-on activity and testing based on your class size and resources. Because laboratories often 

correspond to Performance Tasks, the proficiency of the trainees may be noted during these exercises for 

Performance Testing purposes. 

 

Learning Week 9 System Design: Introduction; Stand-Alone System Design; System Wiring 

A. Introduction 

B. Stand-Alone System Design 

1. The Electrical Load 

2. Battery Selection 

3. Solar PV Panel Selection 

4. Charge Controller Selection 

5. Inverters 

6. System Design and Equipment Review 

 

C. System Wiring 

1. Wire, Cable, and Raceway 

2. Wiring Diagram 

3. Solar Array Wiring 

4. Battery and Controller Wiring 

5. Inverter Wiring 

6. Overcurrent Protection and Disconnects 

 



Learning Week 10. Grid-Tied Systems 

A. Grid-Tied Systems 

1. Grid-Tied System Component Selection 

2. PV System Grid Interface 

B. Laboratory 

Given a completed site assessment, have trainees design a grid-connected 

PV system. This laboratory corresponds to Performance Task 1. 

 

Learning Week 10. Review and Testing 

A. Review 

B. Module Examination 

1. Trainees must score 70 percent or higher to receive recognition from NCCER. 

2. Record the testing results on Training Report Form 200, and submit the results to the Training Program Sponsor. 

C. Performance Testing 

1. Trainees must perform each task to the satisfaction of the instructor to receive recognition from NCCER. If 

applicable, proficiency noted during laboratory exercises can be used to satisfy the Performance Testing 

requirements. 

2. Record the testing results on Training Report Form 200, and submit the results to the Training Program Sponsor. 

 

Overview 

This module explains the process of installing a solar photovoltaic (PV) system, inspecting the entire system, and 

then activating the system. 

 

Prerequisites 

Prior to training with this module, it is recommended that the trainee shall have successfully completed Core 

Curriculum and Solar Photovoltaic Systems Installer,  

 

Objectives 

Upon completion of this module, the trainee will be able to do the following: 

1. Review the site assessment report, system design documents, and permits, and inspect the installation site. 

2. Perform a job safety analysis (JSA) and deploy safety systems as needed. 

3. Use system drawings and manufacturer’s instructions to plan the installation and to inventory the project materials 

and tools needed for the job. 

4. Locate structural members and install mounting hardware and raceway. 

5. Inspect photovoltaic (PV) system components prior to installation. 

6. Install the mechanical parts of the PV modules (panels) and balance-of-system components. 

7. Install, label, and terminate electrical wiring and devices in accordance with local and national codes. 

8. Activate and test the system to verify overall system operation. 

 

Performance Task 

Under the supervision of the instructor, the trainee should be able to do the following: 

Install and commission a system. 

 

Materials and Equipment 

Markers/chalk 

Pencils and scratch paper 

Whiteboard/chalkboard 

Solar Photovoltaic Systems Installer 

PowerPoint ® Presentation Slides 

(ISBN 978-0-13-257135-7) 

Multimedia projector and screen 



Computers with Internet access 

Appropriate personal protective equipment 

Roof anchors 

Harnesses and lanyards 

Air-filtering respirator 

ESD protection 

Sufficient drills, torque wrenches, and tools for 

panel installation 

Stud finder 

Multimeter 

Hydrometer 

Set of panel output specifications 

Bill of Materials for a PV system installation 

Charge controller and user manual 

Inverter and user manual 

Combiner and user manual 

Disconnect switches 

Wiring diagram for solar PV system 

Wire and raceway catalogs 

Job safety analysis for each task in an installation 

Site design plans 

Section of a roof with shingles 

Roofing sealant 

FLA batteries, dry 

Electrolyte 

Flange connections, both good and slightly 

damaged 

Sufficient standoffs, mounting beams, grounding 

lugs, sliders, and associated hardware 

End clamps, 16 sets 

Mid clamps, 6 sets 

 

Teaching Time  

Your lesson plan is presented below. Each session has a suggested time period of 2½ hours learning and 1 ½ hours 

review and quiz twice a week. This includes 10 minutes at the beginning of each session for administrative tasks and 

one 10-minute break during the session. Approximately 60 hours are suggested to cover System Installation and 

Inspection. You will need to adjust the time required for hands-on activity and testing based on your class size and 

resources. Because laboratories often correspond to Performance Tasks, the proficiency of the trainees may be noted 

during these exercises for Performance Testing purposes. 

 

Learning Weeks 11 and 12 Installation and Inspection 

Introduction; Job Preparations 

A. Introduction 

B. Job Preparations 

1. Reviewing Site Assessment Reports 

2. Reviewing System Design Plans 

3. Inspecting Building Permits 

4. Inspecting Installation Sites 

A. Safety 

1. Housekeeping 

2. Fall Protection 



3. Containment 

4. PPE and Heat or Sun Protection 

5. Material Handling 

6. Batteries 

7. Electrical Safety 

 

Learning Week 13 Job Planning and Inventory of Materials and Tools; Installing 

Mounting Hardware and Raceways 

A. Job Planning and Inventory of Materials and Tools 

1. Mounting Hardware 

2. Panels, Combiners, and Wiring to BOS Components 

3. BOS Components 

B. Installing Mounting Hardware and Raceways 

1. Preparing Installation Site 

2. Installing Mounting Hardware 

 

Learning Weeks 14: Inspections of PV Components Prior to Installation 

A. Inspections of PV Components Prior to Installation 

1. Inspecting PV Panels 

2. Inspecting Combiner and DC Disconnect Switch 

3. Inspecting Charge Controller and Batteries 

4. Inspecting Inverters and AC Circuit Breakers 

5. Inspecting Raceway and Wiring 

 

Learning Weeks 15 and 16. Installing PV Modules and BOS Components; Installing, 

Labeling, and Terminating Wiring per Code; Activating 

and Testing PV System to Verify Operations 

A. Installing PV Modules and BOS Components 

1. Installing the Combiner 

2. Installing a DC Disconnect Switch 

3. Installing the Batteries 

4. Installing the Charge Controller 

5. Installing the Inverter 

6. Installing the PV Panels 

B. Installing, Labeling, and Terminating Wiring per Code 

1. Labeling 

2. Checking Terminations 

C. Activating and Testing PV System to Verify Operations 

1. Final System Walkdown 

2. System Activation and Testing 

D. Laboratory 

1. Have trainees install and commission a system. This laboratory corresponds 

to Performance Task 1. 

 

Learning Week 17 Review and Testing 

A. Review 

B. Module Examination 

1. Trainees must score 70 percent or higher to receive recognition from NCCER. 

2. Record the testing results on Training Report Form 200, and submit the results 

to the Training Program Sponsor. 

C. Performance Testing 



1. Trainees must perform each task to the satisfaction of the instructor to receive 

recognition from NCCER. If applicable, proficiency noted during laboratory 

exercises can be used to satisfy the Performance Testing requirements. 

2. Record the testing results on Training Report Form 200, and submit the results 

to the Training Program Sponsor. 

A. Installation 

1. Forces Exerted on the Panels/Support System 

2. Roof-Mounted Installations 

3. Ground-Mounted Installation 

4. Electrical System Installation 

5. Assessing System Output Power 

 

Overview 

This module introduces the trainee to the components and operation of PV systems and describes how to maintain 

and troubleshoot them. 

 

Objectives 

Upon completion of this module, the trainee will be able to do the following: 

1. Identify the tools and equipment required for maintaining and troubleshooting PV systems. 

2. Measure system performance and compare to expected performance. 

3. Perform system maintenance as recommended by the PV equipment manufacturer. 

4. Perform diagnostic procedures, interpret the results, and implement corrective measures on a malfunctioning 

system. 

5. Verify system functionality, including startup, shutdown, normal operation, and emergency/bypass operation. 

6. Compile and maintain records of system operation, performance, and maintenance. 

 

Performance Tasks 

Under the supervision of the instructor, the trainee should be able to do the following: 

1. Demonstrate typical maintenance procedures on an installed PV system and document the results. 

2. Troubleshoot a malfunctioning system and document the results. 

 

Materials and Equipment 

Markers/chalk 

Pencils and scratch paper 

Whiteboard/chalkboard 

Solar Photovoltaic Systems Installer PowerPoint ® 

Presentation Slides (ISBN 978-0-13-257135-7) 

Multimedia projector and screen 

Computer 

Appropriate personal protective equipment 

PV system, working 

Solar panel, clean and working 

Solar panel, working but dirty with dust and debris 

Manufacturer’s specifications and cleaning instructions 

Appropriate soap and cleaning equipment 

Solar panel, visibly worn or slightly damaged, and the manufacturer’s specifications 

Cat III/IV multimeter 

Pyranometer 

Archimedes and refractive index hydrometers 

Water cart, filler gun, and distilled water 

Current-limiting battery charger 



Noncontact IR thermometer 

Batteries, including both sealed and flooded lead acid (FLA) 

Sufficient electrolyte 

PV system performance evaluation form 

PV system maintenance record 

Data from an actual PV system check 

Selection of mounting hardware, some good and some damaged or corroded 

Sufficient batteries for cleaning 

Sufficient inverters for cleaning and any necessary tools, such as soft brushes or cloths 

Manufacturer’s troubleshooting chart 

Manufacturer’s maintenance and lubrication charts 

Two or three actual maintenance records and logs 

Module Examinations* 

Performance Profile Sheets 

 

Teaching Time 

Your lesson plan is presented below. Suggested time period of 2½ hours learning and 1 ½ hours review and quiz, 

twice per week. This includes 10 minutes at the beginning of each session for administrative tasks and one 10-

minute break during the session. Approximately 16 hours are suggested to cover Maintenance and Troubleshooting. 

You will need to adjust the time required for hands-on activity and testing based on your class size and resources. 

Because laboratories often correspond to Performance Tasks, the proficiency of the trainees may be noted during 

these exercises for Performance Testing purposes. 

 

Learning Week 18: Introduction; Preventive Maintenance 

A. Introduction 

B. Preventive Maintenance 

1. Tools and Test Equipment 

2. Cleaning and Inspecting PV Equipment 

3. Evaluating Performance of PV Systems 

 

A. Manufacturer-Recommended Maintenance Activities 

1. Recommended Panel and Mounting Hardware Maintenance 

2. Recommended Combiner, DC Disconnect Switch, and Conduit Maintenance 

3. Recommended Charge Controller Maintenance 

4. Recommended Battery Maintenance 

5. Recommended Inverter Maintenance 

B. Laboratory 

Have trainees demonstrate typical maintenance procedures on an installed 

PV system and document the results. This laboratory corresponds to Performance Task 1. 

 

Learning Week 19: Troubleshooting 

A. Troubleshooting 

1. Alarms and Indicators 

2. Baseline Data 

3. Breaking Down a PV System 

4. Inverters 

5. Charge Controllers 

6. Combiners and Panels 

7. Manufacturer’s Troubleshooting Data 

8. Record Keeping 

B. Laboratory 



Have trainees troubleshoot a malfunctioning system and document the 

results. This laboratory corresponds to Performance Task 2. 

 

Review and Testing 

A. Review 

B. Module Examination 

1. Trainees must score 70 percent or higher to receive recognition from 

NCCER. 

2. Record the testing results on Training Report Form 200, and submit the 

results to the Training Program Sponsor. 

C. Performance Testing 

1. Trainees must perform each task to the satisfaction of the instructor to 

receive recognition from NCCER. If applicable, proficiency noted during 

laboratory exercises can be used to satisfy the Performance Testing 

requirements. 

2. Record the testing results on Training Report Form 200, and submit the 

results to the Training Program Sponsor. 

 

 

 
 

 

 
 

 


