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PHOTOVOLTAIC PANELS
THE UTILITY AND THE COMPONENT OF A PHOTOVOLTAIC
PANELS AND IT’S BUSINESS ASPECT
SALIM SAYAH

ABSTRACT
The objective of this Thesis is to take care of the sourcing of new photovoltaic projects by
responding to the calls for tenders present on the market.

On the other hand, to monitor the projects already in progress, to see their progress, the
problems encountered and to seek solutions to these problems.

To do this, an old project was re-examined from the beginning (sizing, encryption). New tenders
appeared during the training period we were treated.

The study of the different projects allowed to show the expectations of the different customers.
Indeed each project has its own analysis, its problems and its way of responding according to
the desired power, the available space of the sunshine of the region. Plant maintenance is
important and important as it is part of the continuity of plant installation. The south of the
country much more sunny than the north is in full development, many projects of installation
of photovoltaic plants are in court. The main project of this report is in the south of Morocco in
the village of fishermen of Lamhiriz.

Other tenders outside of Morocco were treated like that of Burkina faco. In addition this work,
a catalog of the company was realized.
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GENERAL INTRODUCTION

The use of renewable energy technologies has increased considerably in previous decades.
Technologies once considered strange or exotic have now become commercial realities that
represent cost-effective alternatives to conventional fossil fuel systems that are associated with
greenhouse gas emissions problems, high operating costs and local pollution. The difficulties
facing the oil and gas sector continue to encourage those in charge in many countries, such as
Morocco, to turn to renewable energy. Solar energy is one of these alternatives and has been
adopted since 2000. Every day, the earth receives in the form of solar energy the equivalent of
the power consumption of the whole earth for more than 20 years. Photovoltaic technology
makes it possible to transform this energy into electricity through solar panels. This
transformation is carried out without noise, without emission of gas: it is therefore by nature
totally clean. In addition, the lack of mechanical movement gives it an unparalleled level of
reliability (the average lifetime of a solar panel is estimated at more than 30 years).
The installation of a photovoltaic plant is a long way, which it is important to analyze and
address all aspects of the issue in order to obtain a satisfactory result. The study will allow
customers and the company to agree on the terms of the contracts so that everyone wins out of
this partnership.
In a first axis there will be a general description of the company, the different stages of the
response to a call for tenders and a description of the technical part of the response to this call
for tenders.
In a second axis there will be the analysis of the ONP call for tender with the complete study
of the response package in order to put into practice what was seen in the first axis.
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1) Bibliography :
a) Jet energy :
Jet Energy is an integrated company operating in solar energy. The Energy Business Unit was
born in 2012 and is a pioneer in renewable energy. Indeed, it has a subsidiary PV industry that
remains the largest photovoltaic panel manufacturing line in Morocco. In 2015, Jet Energy was
awarded the Agriculture and Sustainable Development Award for its solar solutions linked to
agriculture. Today Jet Energy has already installed more than 180 MW of power and has many
power plants in the middle of installation
Jet Energy is located in the industrial area of Ain Atiq between Temara and Skhirat.

Figure 1

Figure 2
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2) Project site :
In this part we will talk about the organization that launched the tender as well as the site
where the photovoltaic plant will be installed.

a) National Fisheries Office :
Created in 1969, the National Fisheries Office (ONP) has undergone significant changes in its
missions and a remarkable evolution of its actions to be among the major players in the
development of the fisheries sector in Morocco.
During these 46 years of service to this sector, the Bureau was able to adapt its organization
and intervention methods to provide its clients and partners with the support and support
necessary for sustained and controlled development.

Today, in addition to fishing ports and developed sites, they also manage wholesale fish markets
that are developing throughout the Kingdom. These marketing infrastructures, carried out with
the support of local and institutional partners. They are intended to provide modern regional
platforms for seafood distribution. In the same way, as part of its citizen action, the ONP
contributes to the promotion of local trade in terms of hygiene and health standards and aims
to raise awareness among citizens of the nutritional benefits of seafood.

Finally, they reaffirm their main ambition to always mobilize men and women to promote the
development of the fisheries sector in particular and the national economy in general. To
achieve this noble goal, they work in synergy with the different actors, above all our ministry
of guardianship, which provides us with the necessary support and support to accomplish their
mission. In this perspective, human capital is dedicated daily to contributing, not without pride
and with great humility, to the economic and social progress of clients and partners. As this call
for tenders shows, ONP is embarking on sustainable development and technology by equipping
remote fishing stations with photovoltaic power plants in order to improve both the conditions
of the region and the living conditions of the inhabitants of the regions. (Figuigui, 2016)
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b) Fishing sites Lahmiriz :
The fishing station of Lahmiriz is located in the province of Aouserd at the level of the city of
Dakhla it is a fishing village in full development in the south of Morocco. The goal of the
project is to provide a decent living environment for sailors and sinners.

3) Call for tenders and answers :
A tender is the initial stage of a competitive process in which qualified suppliers or contractors
are invited to submit sealed bids for construction or to provide specific and clearly defined
goods or services within a time frame determined. Also known as Bid Offers. (Business
Dictionary)
The tender shall be accompanied by a SPC (special conditions)

a) Social statement book :
The special conditions, also known as the draft contract, is a document which forms part of a
procurement procedure. It is also known as CPS and is presented as the basis for contracting
between a contracting authority and a contractor.

Since the specifications only make sense in the context of procurement, it is obvious that they
are also linked to the area of tendering. In fact, the SPC is established once the RFP is issued
and is the official document that links the bidding contractors to the project owners.

As a result, the SPC is developed by the SPC. The special conditions define precisely the
contract concerned by the invitation to tender and serve as a tender document.

Thus the SPC contains all the information that concerns the market to which it is attached,
whether from a legal, service or financial point of view. As regards the latter point, it should
be noted that the special conditions contain a heading called "price list", which is to be
completed by the tenderers and which contains all the financial information enabling the
contracting authority to select the tenderer contractor to be awarded the contract.
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As a general rule, the SPC contains the following information: financial and administrative
clauses such as the subject of the tender, the description of the work, the award procedure,
the registration rights, the pledge, the insurance, the documents to be provided, the rules of
execution, the terms of payment and the articles on the settlement of disputes as well as the
technical descriptions and of course, the price list. (web-libre)

4) The dimensioning :
a)
Project start :
First of all before starting anything you have to name your project, define the site and the
weather in order to launch the study.

Figure 3
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b)

Dimensoning and conception of the system :

The system design is based on a fast and simple procedure, it is first necessary to indicate the
desired power or surface at our disposal, then the PV modules must be selected from the
software database and the UPS must be selected from another internal database. Thus, Pvsyst
will analyze the input information and propose a first study (Pvsyst, 2011)

Figure 4
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c)
A

specific

Dimensioning of the system : visual tools
tool

gathers

all
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constraints

for
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design
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the

system.

For the number of modules in series, the upper diagram shows the PV field I/V curve
(summer/winter) as well as the voltage constraints of the inverter (power and current constraints
are also included).

Figure 5

To properly size the inverter there is the second graph that shows the annual distribution of the
MPP power of the field plus it also shows us its effective power.
To achieve an optimal design of the wave, it is necessary to rely on the acceptable loss of
overload over a year. In this way, the nominal cham/UPS odor ratio of 1.25 is usually oversized.
After the system has been properly dimensioned, the loss diffuses can be defined. (Pvsyst, 2011)
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d)

Simulation of the rapport :

Before transmitting the complete report directly to the customer it is possible to study the loss
diagram which shows all the energies at the whole level of the system with the losses at different
stage of the system.

Figure 6

The

simulation

calculates

the

energy

distribution

throughout

the

year.

A comprehensive report with all the parameters involved and the main results, is designed to
be transmitted directly to the customer.
Main results:
1. Total energy generation (MW/year) is essential to assess the cost-effectiveness of the PV
system.
2. The Performance Index (PR [%]) describes the quality of the system itself.
3. Specific energy [kWh/kWp] is an indicator of system productivity, based on available
irradiation (location and orientation). (Pvsyst, 2011)
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5) Project costing and organization :
After having finished the design of the project on Pvsyst, we begin the second part which
consists in the creation of an Excel table gathering all the material that will be used during the
work but also all the services of the company. Indeed, this Excel table makes it possible to make
a logically classified summary of the project by highlighting the quantity of material needed,
the cost of the project and the benefit of the company, the cost of the labor and the work of each
person who works in this project.

In parallel with this document, the service provider proposes another MS Project type document
or other equivalent software to show the organization of the project and the duration of each
stage of the project. Thanks to this file, the client can have it at any time if the work will be
done on time or if on the contrary the work will be delayed. This document is called the work
schedule. (The work schedule of this project will be shown in the II).

6) Equipment :
a) Solar panels :
It is a device that converts the energy of light into electricity. It uses the photoelectric effect, by
which an incident photon (light, therefore) can rip an electron from an atom.

b) Description of a photovoltaics panel :
A series of photovoltaic cells constitute the panel, it is formed of a semiconductor material in
two layers, one negatively doped (N) and the other positively (P). This is a PN junction. When
an electron is torn off, it instead forms a “hole”, acting as a positive charge. The electron and
the hole escape on either side of this PN junction (electrons to N and holes to P), creating a
potential difference (what is measured in volts). A photovoltaic cell thus produces direct electric
current. (futura-science, 2001)
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c) Different semiconductors :
On the market there are several types of cells but also manufacturing processes. Silicon remains
the most widely used semiconductor There are different types of cells and manufacturing
processes. The most widely used semiconductor is silicon. Efficiency is used to measure
performance: percentage of light energy actually transformed into electricity. In the trade
among the panel sold, one finds, from the cheapest to the most expensive: There is first the
amorphous silicon (yield 6 to 8%) then the poly crystalline silicon (12%) and finally the poly
crystalline silicon (15%). (futura-science, 2001)

d) Main characteristics reflecting quality :
The product’s guarantee: the quality of a panel depends on its ability to maintain good
performance, since the panels are guaranteed 25 years in performance. This means that they
must keep at least 80% of their initial yield for 25 years.
Power tolerance: The higher the performance of the panel, the lower the tolerance. Indeed, in
an installation the panels are mounted in series. It follows that all the panels are based on the
weakest. Thus, a maximum power tolerance avoids penalising the entire PV field. (Mokhtari,
Ameur, & Mokrani, 2010)

7) Inverters :
a. Definition :
An inverter allows to transform current of the direct type into alternating current, there are
several uses for this device in electronics. Either it provides alternating current neck voltages
of variable amplitude and frequency, or to provide one or more alternative voltages of fixed
amplitudes and frequency
There are two types of inverters in the market: voltage inverters or currents depending on the
sources of between continuous. The most mastered technology is that of voltage inverters.
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b. Quality :
The quality of an UPS can be defined by several elements. First of all there is the maximum
efficiency, in fact the efficiency of an inverter allows to translate the power losses induced by
its components.
The power delivered in AC output is different from the power induced by the PV group in
between DC. The performance of the UPS is expressed by the following formula:
𝜂=

𝑃 𝐴𝐶 𝑈𝑒𝑓𝑓, 𝐴𝐶 ∗ 𝐼𝑒𝑓𝑓, 𝐴𝐶 ∗ cos 𝜑
=
𝑃 𝐷𝐶
𝑈 𝐷𝐶 ∗ 𝐼 𝐷𝐶

P AC: output power
P DC: input power
Ueff,AC/Ieff,AC: Voltage/Effective Alternating Current
Cos: power factor
U DC/I DC: voltage/current delivered by the PV group
The efficiency of the inverter varies with the output power of the AC rating and with the
voltage between the DC rating. The following figure illustrates these variations as a function
of the input voltage delivered by the panels.

Figure 7
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This figure shows 3 yield curves:


Black for 400V DC voltage



In blue for a DC voltage of 300V



In red for a DC voltage of 200V

The maximum yield is 97% in the previous cases it is the highest value reached by the curve.
From these curves it is deduced that the higher the DC rating input voltage the higher the
efficiency of the inverter.
The guarantee is also a sign of quality, indeed the inverters are usually guaranteed 10 years
up to 20 years for the manufacturer best developed.

8) Project Part :
This second part will deal with the 2016 ONP project. The object is the supply, installation
and commissioning of a photovoltaic power plant in the fishing village of Lamhiriz in a single
batch. The date of submission of the files is Monday 24 October 2016 at 15H00.

a) Call for tenders :

Figure 8 french
version
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Figure 9 arab version
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b) Social statement book :
The National Fisheries Office also provides all service providers with a special specification

Figure 10

In the following pages we find a set of text that we must inform in fact for the case of our
company Ismail Tadlaoui Director of Jet Energy informs this text with all of his personal
information and those of the company which he claims is the responsible.
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Like all work it is necessary to organize the different tasks. For this work the organization
was done in the following way.

Table 1 This table is just a model
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c) Dimensioning :
In a third step we carried out the sizing of the project with the software Pvsyst Here are the
results obtained

Figure 11
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Figure 12
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In addition to the design basis we are interested in batteries, we carry out calculations to
prove that the two-day autonomy imposed will be assured.

Figure 13
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Figure 14
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d) Costs :
After sizing the project it is necessary to deal with the financial part through the costing

Table 2
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e) Equipement :
In this part as we have seen in the bibliography we will look at the different technical data
sheets of the elements seen in the first part (solar panels and inverters) and in addition we
will be interested in batteries because the project has a storage part

Figure 15
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Figure 16
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Figure 17
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Figure 18

28

Figure 19
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Figure 20

30

Figure 21
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Figure 22
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Figure 23

33

Figure 24
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CONCLUSION

To conclude, during this thesis presentation we’ve seen different aspect of the photovoltaic
panels, from it’s own representation to Project one’s. We saw the use of solar panels on the
scale of a business, how they are used, their benefit as well as their abilities to convert solar
energy into electricity but also their service to the Environment where electricity is created
naturally. Moreover , we were able to observe the different site as well as the interior of a
company but also their response to the calls for tenders , their organization and progress, how
they operate.

In addition, the different components of the solar panels have been observed, but above all, we
have seen the electrical conductors that helped the transport of solar energy in order to convert
it into electricity. All this has enabled us to develop a strategy that has helped us respond to
certain challenges such as:

How the solar panel works, how to use them, what they were made of and how to facilitate
conduction.
In addition, we were able to see their appearance in a company such as Jet Energy, how they
can benefit of it and respond to the call for tenders.

Finally as we all know, renewable energies are the future of our society. In a few decades their
use will be indispensable as we can see on the car scale where electric cars are more and more
on the Market. All this is to say that we must preserve our environment and reduce the
important mole of pollution that invades our planet, all these new renewable energies As well
as the solar panel is a step towards a new more enriched and cleaner world but also a natural
world.
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