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Module 2: Customer request for a photovoltaic system 
General description: Target groups for this learning module are electricians, roofers and basically every trade that deals with photovoltaic systems. The aim of the 

module is to get a better understanding of the potential for reducing carbon emissions with the help of photovoltaic systems. Hereby, it is also mandatory to 

understand the principles of photovoltaic systems and to know about components, their functions and their assembly in such systems. To successfully complete 

the learning module, skills from different professions are required. For this reason, the traditional skills of one trade are supplemented by skills from other trades. 

These are specific to this module: 

Roofers: 

• Working with hazardous voltages. 

• Components of a pv-system and their functions. 

• Assembly of electrical components. 

 

Electricians: 

• Working at heights with regards to safety and protection gear. 

• Roof construction and where to move safely. 

• Assembly of pv-panels on roof tiles. 
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Teaching Sequence Description and Material How to use? 
 

Introductory scenario 
 
 

A customer would like to receive information on photovoltaic systems. 

She has read a newspaper article about green energy and wants to get 

information on how she can reduce her carbon emission footprint and 

if it is possible at the same time to reduce her energy cost at home. 

She owns a house in the city of Basel, Switzerland which has a gable 

roof. One side of the roof is directed towards the north, the other side 

faces the south. Each side is eight meters long and six meters high. 

Your boss wants you to talk to the customer and convince her about 

the possibilities of energy savings and carbon emission. You should also 

outline which components are needed for the photovoltaic system and 

what the installation process looks like to have the customer informed 

about all the work that needs to be done. 

 

You can decide if you prepare a presentation, a podcast, a video or 

provide any other informative material for the customer. 

 

 

The scenario is designed to create a real-life situation in 

which the student must act to succeed. 

Therefore, he/she needs to inform himself, make a 

workplan, decide on different possible solutions, come up 

with an idea for a pitch and create the needed materials 

and finally act and conduct the pitch with the customer. 

The scenario is flexible in the way that it can easily be 

adapted to national standards and requirements or 

depending on the institution it is taught at.  

For example, you can choose the location of the customer 

building or its size and orientation. You can also alter 

details of the building and the surroundings to create a 

scenario that fits your specific requirements. 

You can also omit single lessons if the content does not fit 

to your training program or if you cannot provide materials 

and rooms for practical approaches. Take the lesson 

structure as a basic idea and adapt it to your individual 

needs. 

https://creativecommons.org/licenses/by-sa/4.0/


  
 

 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not 
necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA). 
Neither the European Union nor EACEA can be held responsible for them. 

 
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.   
 

Lesson 1: 

 
 

Introduction to the Scenario 
Objective: 
Students will gain insight into the assignment and the client’s 

expectations. They will learn why solar energy, sustainability, and safety 

are essential. 

 

Preparation by the Instructor: 

• Study the scenario and ensure you understand the basic 

principles of solar energy. 

• Prepare a brief presentation on solar energy and sustainability. 
 

Assignment for the Student: 

1.1 Clearly describe the assignment and the client's expectations. 
 

1.2 Identify three reasons why solar energy and safety are important. 
 

1.3 Explain how a photovoltaic system affects costs and environmental 

impact. 

 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Clear analysis of the 
client’s request. 

   

Well-founded 
identification of three 
reasons why solar enery 
and safety are 
important  

   

The teacher should introduce learners to this topic making 

a small informative power point or by showing pictures 

concerning energy consumption, problems of fossil fuels 

and introduce the idea of green power. 

 

Students then should get into the scenario and define their 

expected outcome. Also, they should think of all the 

aspects they would need to do and to learn to successfully 

create the expected outcome. 

 

After this, students can work on the assignments. We 

recommend social methods like a group work, placemat 

method or the like.  

 

For example material see ‘Material 1’ 
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Clear explanation of 

how a photovoltaic 

system affects costs 

and environmental 

impact. 

 

  
 

   

Total score  

 

 
 

Lesson 2: 

 

Roof Orientation and Yield Calculation 

Objective: 
Students will learn how roof orientation affects energy yield and how 

to estimate energy production. 

Preparation by the Instructor: 

• Gather visual aids (e.g., diagrams of roof orientations and 

solar panel yields). 

• Prepare a sample calculation. 

 
Assignment for the Student: 

2.1 Analyse the roof orientation and determine the optimal 

placement for solar panels. 

 

2.2 Calculate the potential power output based on the available roof 

surface and tilt angle. 

Introduce the class to a building with a PV-system maybe 

based on pictures or a short film if possible. Start a 

discussion of which factors contribute to the overall output 

power of a PV-system and collect those arguments for later 

falsification/verification. 

Show an example for an output power calculation of the 

introduced system and let students work on the 

assignments.  

We recommend tandems or groups of not bigger than 

three students. Each student must create their own 

documents. 

At the end of the lesson, you can look back at the collected 

contribution factors of power outcome and verify/falsify 

them together with the students. 
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2.3 Describe how weather conditions and shading affect solar panel 

performance. 

 

 

 

 

 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Correct analysis of roof 
orientation and 
placement. 

   

Accurate and well-
supported energy yield 
calculation. 

   

Understanding of 
external factors and 
their impact. 

   

Total score  

 

 

For example material see ‘Material 2’ 

 

Lesson 3: 

 

Components of a Photovoltaic System 

Objective: 
Students will learn about the key components of a PV system and 

understand their functions. 

Preparation by the Instructor: 

Introduce the class to this lesson maybe by showing a 

picture of a building with a PV-system and its components 

(inverter, fuses etc.) Ask what these components do within 

the system. 

Let the students work on the assignments with the aid of 

information materials. Provide posters and pens or the like 
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• Gather images and physical examples (if available) of solar 

panels, inverters, and mounting systems. 

• Prepare a brief explanation of how the components work 

together. 

 
Assignment for the Student: 

3.1 Create a poster or visual overview of the components (panels, 

inverter, mounting system, cabling, and connection to the electrical 

panel). 

 

3.2 Describe the function of each component and how they work 

together in the system. 

 

3.3 Explain which components are required for the scenario and why. 

 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Clear and informative 
visual representation. 

   

Correct and complete 
description of 
components. 

   

Application to the 
scenario with 
justification. 

   

Total score  

 

 

for the students to create a visualization of the whole PV-

system and its components. 

We recommend groups of 3-4 students per group during 

the working phase and a gallery walk at the end of the 

lesson. Students can use the gallery walk to compare own 

findings with the findings of other groups and ask 

questions with the aid of sticky notes which can be put on 

the posters of each group. 

For example material see ‘Material 3’. 
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Lesson 4: 

 

Working Safely on Roofs 

Objective: 
Students will learn to identify and manage risks when working at 

heights, with a specific focus on a gable roof, as in the scenario. 

Preparation by the Instructor: 

• Gather safety guidelines and videos on safe roof work. 

• Create a list of common risks and corresponding preventive 

measures. 

 
Assignment for the Student: 

4.1 Identify and describe at least three risks associated with working at 

heights. 

 

4.2 Develop a plan with appropriate safety measures and required 

protective equipment. 

 

4.3 Explain how the use of sustainable materials can enhance safety. 

 

Assessment criteria 0 points 1 point 2 points 

Firstly, it is important to check local regulations and 
professional associations’ regulations to know about the 
regulations in your own country. 
 
The lesson could start with a report or a photo of an 
accident at work which lets students focus on the possible 
risks and dangers while at work. Then we suggest having a 
think-pair-share phase in which students work on the 
assignments based on the given accident. 
During the share-phase an open discussion should evolve 
among students. 
 
For example material see ‘Material 4’. 
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(insufficient) (sufficient) (good) 

Accurate and Complete 
identification and 
description of at least 3 
risks. 

   

Accurate plan with 
appropriate safety 
measures and required 
protective equipment 

   

Clear and accurate 
explanation of how the 
use of sustainable 
materials can enhance 
safety 

   

Total score  

 

 

Lesson 5: 

 

Solar Panel Installation Process 

Objective: 
Students will learn how to correctly install solar panels. 

Preparation by the Instructor: 

Gather information and visual materials on the solar panel installation 

procedure. 

 

Prepare a practical example. 

 

 

This lesson is optional or at least very flexible in the way it 

is held. If you have the possibilities to have students install 

and assemble real PV-panels that is an optimal way of 

training. If you do not have the materials, facilities etc. You 

could at least do a theoretical training on how to correctly 

assemble PV-panels. We recommend looking out for 

manufacturer materials and handbooks as they usually 

provide good visual materials and are usually free to use 

for educational purposes. 

If you have the capabilities of a real material training, we 

suggest showing students once the correct way of 
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Assignment for the student: 

5.1 Describe step by step how to install a PV system. 

5.2 Use terminology correctly 

5.3 Specify which materials and tools are required. 

 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Clear and logical step by 
step description of PV 
system installation 

   

Correct use of 
terminology. 

   

Appropriate material 
selection and 
justification. 

   

Total score  

 

 

assembling and then let them try with the aid of 

manufacturer’s handbooks. 

If that is not the case, we suggest for students to develop 

an assembly explanation on their ow with the aid of 

manufacturer’s handbooks. 

 

For example material see ‘Material 5’. 

Lesson 6: 

 

Electrical Connection and Grid Integration 

Objective: 
Students will learn how to connect a solar panel system to the electrical 

grid. 

Preparation by the Instructor: 

• Gather an example of an electrical diagram and safety 

regulations. 

• Prepare an explanation of grid integration. 

This lesson has a practical approach. If that is not possible 

in your institution you can omit this lesson or turn it into a 

theoretical lesson. 

It is also possible to combine the contents of lessons five 

and six if you work on the theoretical aspects. 

It is important to check local regulations and professional 

associations’ regulations to know about the regulations in 

your own country. 
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Assignment for Students: 

6.1 Design a correct and complete electrical diagram for grid  

integration. 

6.2 Describe the safety regulations and procedures. 

6.3 Give a clear explanation of the grid connection 

 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Correct and complete 
diagram. 

   

Description of correct 
safety procedures. 

   

Clear explanation of the 
grid integration. 

   

Total score  

 

 

 

With the knowledge of all the components of the PV-

system and the assembly of the PV-panels it is necessary to 

get an understanding of how to connect the system to the 

grid. The extend of the importance or even the allowance 

for students to work on the grid needs to be vetted before 

conducting this lesson. 

We suggest starting the lesson with a brainstorming 

session on what is needed and what needs to be 

considered when we want to connect the PV-system to the 

grid. 

Information materials regarding breakers, fuses, switches 

can come in handy here for students to inform themselves. 

We would recommend collaborative group work of 2-4 

people with split areas of responsibility. 

For example material see ‘Material 6’. 

Lesson 7: 

 

Financial Aspects and Payback Period 

Objective: 
Students will learn how to calculate the costs and payback period of 

solar panels. 

Preparation by the Instructor: 

• Gather up-to-date data on solar energy and energy prices. 

• Prepare a sample calculation. 

 

An introductory presentation with a representation of 

rising energy consumption and cost could be used to 

introduce students to financial aspects. 

After that they can work individually on the assignment, if 

possible, with the aid of mobile devices or computers and 

the internet to gather facts and figures on PV-systems and 

the cost of these systems to calculate the time it takes for 

a PV-system to amortise. 
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Assignment for Students: 

7.1 Calculate the total costs and payback period of the customer's PV 

system. 

7.2 Describe a logical financial justification of the total costs 

7.3 Present a clear presentation of the calculation 

 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Accurate and correct 
calculation. 

   

Logical financial 
justification. 

   

Clear presentation of 
the calculation. 

   

Total score  

 

 

 

 

Student findings should be presented individually and 

discussed with the class. 

 

For example material see ‘Material 7’. 

Lesson 8: 

 

Sustainability Impact and Environmental Effects 

Objective: 
Students will analyse the ecological benefits of solar panels. 

Preparation by the Instructor: 

• Find comparative studies on solar energy, CO₂ reduction, fossil 

fuels, and environmental effects. 

Introduce the lesson with pictures and/or videos of recent 

natural disasters like floods, draughts, earthquakes and the 

like to raise students’ awareness. 

Start with an open discussion on why these catastrophes 

have come up and why they are so severe and why their 

occurrence is on the rise. 

Students should come up with the concept of global 

warming and its effects on nature. With that established, 
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• Check the UN sustainable development goals for a deeper 

understanding of sustainability. 

 
Assignment for Students: 

8. Compare the CO₂ savings of solar panels with fossil fuels and explain 

why it might be useful to use regenerative energies like PV. 

Be sure you: 
8.1 Use correct and relevant data 

8.2 Make a clear comparison and justification 

8.3 Use convincing argumentation 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Correct and relevant 
data. 

   

Clear comparison and 
justification. 

   

Convincing 
argumentation. 

   

Total score  

 

 

 

 

introduce the concept of sustainability and gather aspects 

and definitions in a short brainstorming. 

Then give the student the assignment together with 

informative texts or if possible, give students the chance to 

do web research on this topic. 

Students can then exchange their findings individually and 

discuss them in small groups. 

 

For example material see ‘Material 8’. 

 

Lesson 9/10: 

 

Presentation and Customer Advice 

Objective: 
Students will learn how to deliver a professional and persuasive 

customer consultation. 

To start the lesson, gather students’ ideas on what makes 

a good pitch/presentation. 
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Preparation by the Instructor: 

• Guide students in creating a customer-oriented presentation. 

• Gather examples of effective customer advice and 

presentation techniques. 

 
Assignment for Students: 

9.1 Prepare a professional presentation, in an appropriate format (e.g., 

video, brochure, conversation) that convinces the customer of the 

benefits of solar energy. 

 

9.2 Justify the proposed solution with calculations and scenario-

specific data. 

 

9.3 Respond to potential customer questions or objections. 

 

Assessment criteria 0 points 
(insufficient) 

1 point 
(sufficient) 

2 points 
(good) 

Professional and 
appropriate 
presentation. 

   

Strong argumentation 
and persuasiveness. 

   

Appropriate respond to 
potential customer 
questions or objections.  

   

Total score  

 

 

Usually, students can already go into detail. Sometimes it is 

advisable to talk to colleagues if students have already 

dealt with this topic. 

After establishing what a good pitch or end-product should 

look like, students can go into preparation phase and 

create their final pitch/product. (Cf. ‘Presentation’ for more 

details) 

You could create evaluation forms together with the 

students to let students assess other students pitches and 

products.  

Or you evaluate the pitch and products based on given 

criteria yourself. 
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*Lesson 11: 

 

* Final Exam *This is optional. 
If your training program and/or legal regulations require a 
formal final exam you can do that at the end of the unit. It 
might be advisable to include a couple of practice lessons 
with smaller tasks to prepare for an exam. However, you 
are not obliged to do an exam. 
The modules idea is to have the students create a portfolio 
which is the document for the final assessment (cf. 
´Assessment’ down below) 
 

Presentation 
 
 

The students must conduct a customer pitch and provide accurate and 
appropriate information on the request. 
 
The way in which the customer receives the information is completely 
up to the student’s creativity. It can be a leaflet/brochure with all 
aspects together with a formal presentation. It can also be a videocast 
or podcast which contains all the information. 

The style of the presentation is very flexible with this 
module. It can be adjusted to the learners’ needs and aims. 
If for example you find a class that struggles with the 
openness and creative approach of the pitch you can also 
alter the scenario and specify the outcome product. You 
could for example specify that the customer requests 
informational material via E-Mail (brochure) for everyone 
to create a uniform product. 
 
It is very important to have the criteria very clear before 
starting the learning situation with students. It is also 
advisable to share these criteria to create transparency. 
 

https://creativecommons.org/licenses/by-sa/4.0/


  
 

 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not 
necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA). 
Neither the European Union nor EACEA can be held responsible for them. 

 
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.   
 

Assessment 
 
 

Assessment is based on a portfolio which contains tasks from every 

single lesson. This means that after each lesson, students have to hand 

in an assignment which is rated.  

At the end, all ratings are added to calculate the overall result.  

See the table below: 

 

Lesson Title Criteria Max. points 

1 Introduction to the 

Scenario 

3 criteria × 2 

points 

6 

2 Roof Orientation and 

Yield Calculation 

3 criteria × 2 

points 

6 

3 PV System 

Components 

3 criteria × 2 

points 

6 

4 Working Safely on 

Roofs 

3 criteria × 2 

points 

6 

5 Installation Process 3 criteria × 2 

points 

6 

6 Electrical Connection 3 criteria × 2 

points 

6 

7 Financial Aspects 3 criteria × 2 

points 

6 

8 Sustainability Impact 3 criteria × 2 

points 

6 

Learning is a process. Thus, the assessment should not only 
take one point of time into account but should be a process 
as well, which is reflected in a portfolio. A portfolio which 
is continuously monitored and rated guarantees 
continuous control of the learning process and gives the 
chance to interfere and readjust in time. 
 
The assessment based on the criteria for every lesson can 
be done by the teacher after every lesson but can also be 
done using peer review, which means that you can discuss 
the criteria at the start of every lesson and then have work 
tandems exchange their products and assess them for the 
other person. This does contribute to the learning effect 
and deeper understanding when going through other 
products. 
 
Additionally, a final assessment, like a test or exam, can of 
course be added to adhere to national curriculums and 
legal frameworks. (cf. ‘Lesson 11’) 
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9 Presentation and 

Customer 

Consultation 

3 criteria × 4 

points 

12 

Total 60 

Reflection & 
Evaluation 
 
 

At the end of every lesson, there should be a little room for reflection 
on the student’s learning process. 
 
The effectiveness of the learning module is evaluated at the end with a 
“Can-do-checklist". 

During wrap up of every session, students should be 
encouraged to reflect on their learning process. This can be 
achieved by talking about the assessment criteria and 
reflecting if these are clearly shown in the individual 
learning products. 
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The Can-do-checklist (cf. ‘Material 11’) summarizes all 
competences and contents which are part of the learning 
module. The student self-evaluates his/her learning 
process by assessing own learning outcomes. It might be 
helpful to include a think-pair-share phase in which 
students can check their own skills, then talk to a neighbor 
about what they have learned and what they want to learn 
more and finally to share these thoughts in class. The 
reflection/evaluation process can be conducted during a 
whole lesson of its own but can also be conducted in a 
small slot of maybe 20 minutes, depending on your training 
programs needs and aims. 
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Lesson 1: 

A global description in which all the customer's wishes are included and all 

safety aspects and sustainability considerations to be taken are discussed. This 

can be done by means of a presentation or an oral explanation supported by 

photos and videos if necessary. 

 
Thank you for your request to look into the possibilities for PV panels on your 

home. Below you can find information to arrive at a suitable solution. 

The quality of PV panels is very good in 2025, this means that the payback 

period is around 5/8 years. In addition, your energy consumption and 

therefore CO2 emissions are significantly reduced. With the possible 

extension with a heat pump you can reduce gas consumption to 0. This 

means that your monthly costs are significantly reduced. 
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Lesson 2: 

2.1 Analyze the roof orientation and determine 
the optimal placement for solar panels. 

After a thorough roof inspection, we came to the conclusion. 
 

Step 1 

Provide the entire roof construction because the quality of wood 
is very poor and it cannot carry the weight of the construction of 
the PV panels. This is very important to ensure quality and 
safety. 

 

Step 2 

Attach the PV panel rails to the renewed roof construction. 
 

Step 3 

Install 18x PV panels portrait position. 

 
2.2 Calculate the potential power based on the available 
roof surface and the angle of inclination. 

After measuring the roof surface, we came to the conclusion 
that 18 PV panels can be installed. A solar panel contains 450 
Wp. In total, 18 solar panels have a maximum peak power of 

8,100 Wp. 
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2.1 Describe how weather conditions and shade affect the 
performance of solar panels. 

We will install the entire installation including optimizer, this 
means that this has no negative effects on the yield of PV panels. 
Shade and clouds therefore have minimal negative effects on the 
yield. 

Below you will find photos of the entire process. 
 

 

 

Build scaffolding to work safely. 

 
Figuur 1 from Harm 

 

 

Pictures: RijnIJssel Nagels 

Pictures: RijnIJssel Nagels 
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Inspection, roof construction is very bad and the tiles are no longer of the right 
quality. This must be replaced. 

 

 

 

  

Pictures: RijnIJssel Nagels 
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Remove roof tiles. 

  

Remove roof tiles. Entire roof provided with new woodwork. 
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Laying new roof tiles ready. 

 

Installing New Roof Tiles. 
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Entire roof fitted with rails to install the PV panels 

Installing 18 PV panels. 

 

Pictures: RijnIJssel Nagels 
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1. Solar Panel 
2. Connector Male 
3. Connector Female 
4. Distribution equipment 
5. Roof duct 
6. Inverter 
7. Provision for grounding 
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1. Solar Panel 
These are the panels that generate energy from the sun. This is done with direct current 

2.  Male connector 
This allows you to connect PV panels to each other and bring them to the inverter. 

3. 3. Female connector 
This allows you to connect PV panels to each other, this can be done by means of series or parallel 
connection. 

4. Distributor 
Distribution device, this is where the power cable must go to the inverter, to supply the inverter with voltage 
and to be able to supply the returned energy. 
 

 

5. Roof duct 
This is necessary to create a waterproof duct to install cables and the like from the roof to the inside. 
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6. Inverter 
A converter is necessary to convert direct current generated on the roof through the PV panels to 
alternating current supplied by our grid operator. 

7.  Provision for earthing. 
The entire installation on this roof must be provided with earth to ensure safety. 
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Picture: AI generator 
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Introduction 
 

 

 

 

 

 

A rolling scaffold is a wheeled scaffold 

with one or more work floors. The mobile 

scaffold is commonly used in assembly 

and maintenance work. 
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Basically, they are used for the same work as 

regular scaffolding, but they are easier to move 

and mostly lighter. But remember....... 
 

 

 

Basically, they are used for the same work as regular 

scaffolding, but they are easier to move and mostly 

lighter. But remember 

good....... 
 

 

 

"If the rolling scaffold is incorrectlyused , there is a risk 
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of tipping over or overloading, which can result in 
serious accidents." 

This is because a rolling scaffold is much less stable than an ordinary 
scaffold. Hence, supports present to stability. 
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Building 
 

 

 

 

3 Rolling scaffolds should only be erected and dismantled 

by an expert. If materials are damaged they must not be 

used. Only original parts may be used. 

 

4 Installation of a mobile scaffold should be on a level 

and load-bearing surface to happen. 
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Example 
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Move 

 

 

 

 

 

4.1 Rolling scaffolds should only be erected and 
dismantled by an expert. If materials are damaged 
must they not be used. Only original parts may be used. 

 

4.2 Installing a rolling scaffold should be done surface.on a 

level and load-bearing  
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Some Rules 
 

 

• If the work floor is higher than 2 meters 

above the ground 

, the minimum width of the 

work floor are ;0.6 meters 

 

• Work floors shall be providedwith an 
all around fencing at least 1 meter 
above the work floor. 

An intermediate rail must be installed 0.5 meters  

above the work floor; 
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• Always on the brake entering;put the 
wheels of the rolling scaffold before 

 

  

 

 

 

 

 

• The rolling scaffold may be used only from the inside 

e ; 

 

• Close shutters of work floors when 
you have reached the top; 

 

• Temporary repairs to a mobile 
scaffold may be expertperformed 
;only by an 
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• No hoisting equipment shall be 
attached or used rolling 
scaffold;on a 
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No work should be performed on a rolling scaffold above wind force 
6!!! 
 

• Clean the rolling scaffold in the event of 
freezing or snow before work can begin; 

 

• No work may be performed from a ladder or 
auxiliary scaffolding in the workplace; 

 

• If thereis a risk of collisions, must the rolling scaffold be all 

around 

marked, such as by fencing or cones. 
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1.  Adjustable inner leg with wheel  

2. Diagonal brace 

3. Construction frame without locking 

4. pins Construction frame (7 rungs)  

5. Horizontal strut 

6. Handrail frame Work  

7. floor with hatch  

8. Shovel edge  

9. Stabilizer (adjustable)  

10. Intermediate floor 
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Installing a photovoltaic (PV) system (solar panel system) requires careful planning 

and execution. Here is a step-by-step guide to installing a PV system, including the 

materials and tools needed. 

 

Materials Needed: 

5 1. Solar panels (PV modules) 

6 2. Inverter 

7 3. Mounting system (rails, brackets, screws, nuts) 

8 4. DC cables (for connection between solar panels and inverter) 

9 5. AC cables (for connection between inverter and electricity grid) 

10 6. Earth cable (for grounding the system) 

11 7. Cable clips and cable ties 

12 8. Fuse box (for protection) 

13 9. Earthing material (e.g. earth rods) 

14 10. Fuses and earth leakage circuit breakers 

 

Tools Required: 

14.1 Screwdriver (crosshead and flathead) 

14.2 Drill with drill bits (depending on the type of roof) 

14.3 Allen keys or torx keys 

14.4 Saw (if necessary to cut the mounting rails to size) 

14.5 Voltage and current testers 

14.6 Multimeter 

14.7 Spirit level 

14.8 Tape measure 

14.9 Stepladder or scaffolding 

14.10 Screwdriver (for connecting the cables) 

14.11 Pliers (for securing the cables) 
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Installation Step-by-Step Plan: 

Step 1: Preparation and Planning 

 

8. Location determination: Choose the location for the solar panels (for 
example, the roof). Make sure that the roof has sufficient load-bearing capacity and is 
optimally oriented for sunlight (usually facing south in the Netherlands). 

9. Choose inverter location: The inverter should be placed in a well-
ventilated area, for example, a garage or basement. Make sure that the location is 
dry and easily accessible for maintenance. 

10. Check restrictions: Check local regulations for installing solar panels (for 
example, permits or building codes). 

 
 

Step 2: Install mounting system 

1. Attach mounting rails: The mounting rails are attached to the roof, either on 
the roof boarding (for wooden roofs) or on the roof tiles (for tiled roofs). Use drill 
holes to firmly secure the rails. 

2. Install solar panel brackets: Attach the brackets to the rails so that the 
solar panels can be mounted at the correct height. Make sure that they are 
firmly attached and watertight. 

 

Step 3: Installing solar panels 

1. Install solar panels: Place the solar panels on the attached brackets. Start with 
the first row and work from left to right (or top to bottom). Use a level to ensure that 
the panels are straight and horizontal. 

2. Secure panels: Attach the panels to the mounting system brackets using the 
included screws and nuts. Ensure that the panels are firmly secured, but avoid 
excessive force as this may damage the panels. 

 

Step 4: Electrical wiring 

1. DC wiring: Connect the solar panels to each other using the DC cables. Each row of 
solar panels is connected in series to increase the voltage, after which the cables are 
routed to the inverter. Use cable clips to neatly secure the cables along the rails. 

2. Connecting the inverter: Connect the DC cables from the solar panels to the 
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inverter according to the inverter manufacturer's manual. The positive and negative 
cables must be connected correctly. 

3. AC wiring: Connect the inverter to the mains using the AC cables. This must be 
done by a qualified electrician, as this poses a safety risk. 

4. Earthing systems: Make sure that the inverter and the solar panels are properly 
earthed to prevent the installation from being dangerous in the event of a short circuit 
or lightning strike. Connect the earth cable from the solar panels and inverter to the 
building's earthing system. 

Step 5: Safety and Test Checks 

1. Install fuses: Install the necessary fuses and earth leakage circuit breakers in 
the fuse box to protect the system from overload or short circuit. 

2. Test the system: Turn on the system and check with a multimeter that 
everything is working properly. Measure the voltage and current at the inverter and 
solar panels to see if the system is working properly. 

3. Check the operation of the inverter: The inverter must have a display that 
shows the production of the solar panels. Make sure that the inverter shows the 
generated power and that no errors are displayed. 

 
Step 6: Aftercare and monitoring 

1. Monitor: After installation, you can monitor the performance of the system with a 
monitoring app or via the inverter (depending on the model). This will help you to 
track the operation of your system. 

2. Maintenance: Regular maintenance is important to ensure that the system 
continues to work properly. Clean the panels periodically and check the wiring and 
inverter for wear. 

 
Look out! 

• Make sure to follow all safety precautions, such as turning off the power 
before working with electricity. 

• Always consult a professional for connecting the inverter to the grid and for 

grounding the system. 

 

This step-by-step guide provides an overview, but specific installation may vary 

depending on the size and type of system, as well as the roof type and environmental 

conditions. It may be helpful to use a certified installer to ensure a safe and efficient 

installation.  
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Here is a helpful method to make a design. 

General diagram: 

15 PV panels: 

15.1 18 solar panels, usually divided into a matrix of 6 rows of 3 panels 

(depending on the available space). The panels must be electrically 

connected in parallel or in series, depending on the specifications of 

your inverter. 

15.2 Each panel has positive and negative connections, and these 

must lead to the inverter via cables. 

16 Inverter: 

16.1 The inverter is the device that converts the direct current (DC) 

from the solar panels to alternating current (AC). The inverter must 

have the right capacity to process the generated current from 18 

panels. 

16.2 Connections from the panels go to the inverter, and the AC output 

of the inverter goes to the distribution board. 

 
17 Distribution board: 

17.1 The distribution board receives the AC current from the inverter. 

This can be a fuse box in which the current is further distributed to 

the rest of the house or building. 

17.2 It is important to ensure proper grounding and protection 

measures (such as an automatic circuit breaker) to ensure the safety 

of the installation. 

Steps to make a drawing: 

11. Draw the panels: 

• Place 18 panels on a grid layout (e.g. 3 rows of 6 panels) and 

connect them with lines to indicate the electrical connection. 

12. Draw the inverter: 

• Place the inverter after the solar panels. Connect the positive and 
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negative wires from the solar panels to the input of the inverter. 

13. Connection to distribution board: 

• Draw a line from the output of the inverter to the distribution board. 

This is the cable that carries the converted alternating current 

(AC) to the distribution point. 

14. Protection and grounding: 

• Do not forget to indicate safety devices such as fuses, ground wires 

and surge protection on the drawing. 
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Lesson 8 
 

 
CO2 saving 

Electricity from solar panels not only saves you a nice amount of money, but solar panels 

also save quite a lot of CO2 emissions. Gray electricity that comesfrom the grid has about 

556 grams of CO2 emissions per kWh. with an average set So 10 solar panels, you save 

about 1,500 kg of CO2 per year. That is about 50% what an average car per year emits 

when it has driven 15,000 km in a year. 

You also save a lot of CO2 by heating your home with a heat pump. By an average home 

(120m2) with natural gas, you emit +- 1,900 kg of CO2 per year. Heating the exact same 

home with an average heat pump requires 2,280 kWh of electricity per year. 

The amount of CO2 emitted in making that power depends on its origin, and in the worst 

case, fossil fuels (gray power) are used for that purpose. But even in that , situationthe heat 

pump can an excellent reduction the inof CO2. 

2 Assuming use of gray electricity, the emissions are equal to 2,280 

kWh x 0.556 kg= 1,268 kg C02 per year. This is 637 kg CO2 less 

than the central heating boiler, and thus a 33% reduction. 

3 With the assumption of green power, emissions are equal to 2,280 
kWh x 

0.400 kg= G12 kg C02 per year. So the decrease in emissions is about 52%. 

So when youa heat pump and solar panels, your power comes from your own solar panels 

(provided they generate enough). As a result, therefore you will emit almost no CO2 

heating your home!for 
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Can-do-checklist – Customer request for a photovoltaic system 

I can now … - - - + + + 

Analyse roof orientation and determine optimal 

placement foor solar panels. 

    

Calculate the potential power output of a PV-system 

based on the available roof surface and tilt angle. 

    

Describe how weather conditions and shading affect 

solar panel performance 

    

Name and explain the components needed for a 

Photovoltaic system. 

    

Identify risks associated with working at heights and take 

protective measures. 

    

Identify risks associated with working on hazardous 

voltages and take protective measures. 

    

Explain how the use of sustainable materials can 

enhance safety. 

    

Assemble PV-panels and connect components 

aproppriately. 

    

Connect a PV-system to the public grid.     

Calculate cost of a PV-system and amortisation time.     

Compare CO2 savings of solar panels and explain the 

environmental impact 

    

Conduct a professional pitch.     

 

Because I don‘t feel confident in this aspect, I need to work on this: 

 

Because I like this aspect, I would like to work on this in depth:  
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