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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 Lambhiriz.

Other tenders outside of Morocco were treated like that of Burkina faco. In addition this work,

a catalog of the company was realized.

Keywords: Invitations to tender, Encryption, sizing, Photovoltaic, PV syst, ONP



Private International Institute of Management and Technology

ACKNOWLEDGEMENT

This research could not have been done without the support and assistance of many people:
First of all, | would like to thank God for giving me the strength, courage and patience to carry

out this modest work.

I would like to express our sincere gratitude to Alain Degiovanni, Director of the ECINE division.

But also,

To Mr eddal Hilali, Director of the ECINE pole studies for all his efforts, for having assured me
this practical step, but also for his patience and perseverance despite the difficulties

encountered.

My thanks also go to all the staff of Jet Energy, especially to Ismail Tadlaoui who, through his
availability, his support, his patience and his supervision, has made my internship enriching

and motivating

| dedicate this work:

To my dearest parents, to my sister and grandparents who are here for me every day of the
year and who without them | will be nothing

To all my dear family for their support

To my friends and comrades

To all my loved ones, for their presence in my life.



Private International Institute of Management and Technology

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.



ABSTRACT
ACKNOWLEDGEMENT
GENERAL INTRODUCTION
PART I :

1) Bibliography
a) Jet energy
2) Project site
a) National Fisheries Office
b) Fishing sites Lahmiriz
3) Call for tenders and answers
a) social statement book
4) The dimensioning
a) Project start
b) Dimensioning and conception of the system
c) Dimensioning of the system: visual tools
d) Simulation of the rapport
5) Project costing and organization
6) Equipement
a) Solar panels
b) Description of a photovoltaics panel
c) Different semiconductors
d) Main characteristics reflecting quality
7) Inverters
a) Definition
b) Quality

PART Il : Project

1) Call Offers

2) Social statement book
3) Dimensoning

4) Costs

5) Equipement

CONCLUSION
REFERENCES

Private International Institute of Management and Technology

SUMMARY



Private International Institute of Management and Technology

LIST OF FIGURES

Figure 1 Geographic situation of Jet Energy
Figure 2 Jet energy Office and Subsidiaries
Figure 3 Launch of the study

Figure 4 Dimensioning of the system
Figure 5 Dimensioning in power

Figure 6 Loss chart over 1 year

Figure 7 Inverter performance curve

Figure 8 Notice of call for tenders in French
Figure 9 Notice of call for tenders in Arabic

Figure 10 First page of the SSP

Figure 11 Dimensioning Part 1

Figure 12 Dimensioning Part 2

Figure 13 Dimensioning Part 3

Figure 14 Battery calculation note

Figure 15 Module photovoltaic data sheet
Figure 16 Module photovoltaic data sheet
Figure 17 Inverters data sheet

Figure 18 Inverters Data Sheet

Figure 19 charger inverters data sheet
Figure 20 charger inverters data sheet
Figure 21 Charger data sheet

Figure 22 Charger data sheet

Figure 23 Charger data sheet

Figure 24 Charger data sheet

LIST OF TABLES

Table 1: work schedule
Table 2: Costs of the Projects



Private International Institute of Management and Technology

*

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 Atig 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.

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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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)

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 :

First of all before starting anything you have to name your project, define the site and the

weather in order to launch the study.

Projet: Farm at Marseille = | B | e
Désignation du projet
Le projet inclut principalement la définition du SITE géographique et le fichier METEQ horaire associé >
Nom du projet  |[Farm at Marseille Date |25.03.2013 -
™ Mouveau praojet | (= Charger un projet Bl

N . =L 5k b bl S Albédo -
ﬁ_ Supprimer un projet Py SUID B EIEE ‘ ﬁ 2do - params ‘

YWariante du Systéme (version de calcul)

M* de Wariante |\-"C2 2 with shadings [module lapout] ﬂ [3 Mouvelle variant
+5 Créer & partir de

Simulation et résultats

Faramétres d'entrée

Obligataire Optionnel
@ Orientation | @@ Horizon ‘ Simulation ‘
@ Systeme | @@ Ombrages proches ¥ Résultats ‘
@ Pertes détaillées | @ Calepinage ‘
. X Sauver wariante
[ Met metering
> @ Eal. économique
1_: Supprimer variante
I= S ortir ‘
Figure 3
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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)

Définition d'un systéme réseaw, Variante "First simulation” =

El |-

Configuration globale du systéme

|1_i Mombre de types de sousz-champs

ﬂ o Schéma simplifi

Résumé systéme global

Morbre de modules 135 Puizzance P nominale 14.8 kKwp
Surface modules 121 mf Fuizzance PY maximale  13.5 Kwidc
Mbre d'onduleurs 3 Fuizzance AC nominale 12E kwac

Syztéme homogéne

Aide au dimensionnement
" Mo Sizing

Sélection du module PV

|Tu:|us lez modulas

ﬂ Tri modules par

Entrez Pnom désige € [15.3 kw'p, . ou suface disponible @ 125 e

(¢ Puizzance

2]

(" Technalogie

Dimensionnement du champ
Hombre de modules et chaines

Tenzioh entrée masimals:

]

| Generic | | 1M0wo2®  Sipow  Po110Wo 72cels  Since2010  Tupical =l Duwii
Hbre modules masimum 139 Dimenz. des tengions ;pp (B0C] 29.3
Yoo [[10C) 487V
Sélection de l'onduleur % S0Hz
|T°US lez onduleurs j Tri ondulewrs par. © Puiszance Tension (max) W BOHz
| Generic | [42kw 125800V TL SO/ROHz 42 KWac inverter Since 2012 x| Duviir
Mbre d'onduleurs 3 j‘ r Tension de fonctionhemeant: 125-500 % Puizzance globale ond. 12.6 kwac

700" Onduleur “string” avec 2 entrées

La puizzance maximale du champ est plus

Conditions de fonctionnement ) :
grande que la puizzance chanmp maximale

dait &tre Wmpp [BOC] 263 W specifiée pour cqt_nn;luleur.

Mod. en sére |9 jl [~ entie G et 14 Wmpp [20°C] 313 sl =nieaing]
o Woo [-10°C] 438 4
i 15 = v
RAELIES i | b 1210012 Iradiance plan 1000 WAm? " Max dornées ¢ STC
Perte sur-puissanci.2 % Impp (STC) A7.4 4 Puizz. max. en fonclionnement 1301 ki
Bl Fieri 118 lsc [STC) Bl A & 1000 '/ et 50°C)
Hbre modules 135 Surface 121 nf lsofauw STC) 5104 Puizz. nom. champ [STC] 14.8kWwWp
X Annuler o 0K

Figure 4
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A specific tool gathers all the constraints for the design of 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).

' |
Conditions de dimensionnement Champ / Onduleur S | E |
Dimens. Tension du champ
60 T T T T
! ! "\l‘dnd: Priax CC !
5 pe b, .
1
_ 40} B . Dimensionnement en puissance
= B s - E [
2 L 2 e - = ] Champ PY. Prom [STC) 14.8 Kwhp
H 1 I e |2 Chanmp P, P 135 Kwide
=y B = it g
- 201 :,§ " ] Onduleurs, Prom [&C) 126 kwac
:
10k - T =20l - Perte sur-puissance 36.2 kw'h
| i ¢ Jvge-10tg) A [power limitation) 0.2 %
0 L -
0 100 200 300 400 500 600 OO 800 AR B A L
Tension [W]
Dimensionnement puissance: Distribution de sortie onduleur
1000 — T
Distribution d'énergies champ au MPP
ao | Energie AC avec limitation de puissance i
Z  B00| B
i Onduleur
B Pnom CC
g a0l .
Cham|
Phom|zTC
200 —
0 | 1 1
0 2 4 a 0 12 14 16
Qff'uiss»ann::e du champ [k‘a'u]]
Histogramme
(™ lrrad. en heures (™ Irrad. en kwh/ne 8 Energie AC en Kwh j-'|_ Fermer :

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)

11
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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.

Diagramme des pertes sur I'année entiére

-——._______Ei&ic‘;’-.l’h!m‘ Irradiation globale horizontale
///—,114—1 4.0% Global incident plan capteurs
-4.0% Ombrages lointains / horizen
-1.1% Ombrages proches: perte diirradiance
-2.8% Facteur &'LAM sur global
-1.0% Perte d'encrassement
1647 KWhi/m= * 121 m* capt. Irradiance effective sur capteurs
efficacité aux STC = 12.20% Conwversion PW
24.38 MWh I\\‘ Energie champ nominale (selon effic. 5TC)
&—1.4% Perte due au niveau dirradiance
-9.2% Perte due 4 la température champ
-1.3% Ombrages: perte électrigue =elon chaines mod.
-1.5% Perte pour gualité medules
-1.0% Perte du champ pour "mismatch™
-1.0% Pertes chmigues de cdblage
2079 MWh Energie champ, virtuelle au MPP
-3.6% Perte onduleur en opération (efficacité)
0% Perte ondulsur, sur-puissance
0.0% Perte onduleur, seuil de puissance
0.0% Perte onduleur, sur-tension
+0.0% Perte onduleur, seuil de tension
20,05 MWh Energie a la sortie onduleur
-2 6% Indisponibilité du systéme
n—_______'l_i._E-_Z‘ MVh Energie injectée dans le réseau

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)

12
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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 :

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.

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)

13
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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)

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 :

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.

14
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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:

_PAC Ueff,AC x leff,AC x cos ¢
T=PDc” UDC+1DC

P AC: output power

P DC: input power

Ueff,AC/leff, 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.

[
98 | @ String A = String B
[
97
. I
94
2 92
= ®
%0, —— Upy =400V DC g
——— Upy =300V DC =
il | e - UI’V =200V DC 95,51
88| | ‘ ' '
j 200V 300V 400V
i Uppr V]
86{ i [ Sunny Boy 4000TL:20 / 50001120 |
i
T T
1000 2000 3000 4000 5000
Figure 7

15



Private International Institute of Management and Technology

This figure shows 3 yield curves:

e Black for 400V DC voltage
e Inblue for a DC voltage of 300V
e Inred for a DC voltage of 200V

The maximum vyield 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 15HQ0.

Call for tenders :

ME DU MAROC
IONAL DES PECHES

Figure 8 french

16
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Social statement book :

The National Fisheries Office also provides all service providers with a special specification

ROYAUME DU MAROC
OFFICE NATIONAL DES PECHES

DOSSIER U'APPEL D'OFFRES
N° 312016

FOURNITURE, INSTALLATION ET MISE EN SERVICE DUNE CENTRALE
PHOTOVOLTAIQUE AU VILLAGE OF PECHEURS DE LANMIRE
EN LOT UNIQUE

Seperhre 2016

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.

18
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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.
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Table 1 This table is just a model
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In a third step we carried out the sizing of the project with the software Pvsyst Here are the
results obtained

JE."[""-# PVEYST VE6.51 | Jet Energy Page 13
Ener
|'I|‘I'I'ILI'IQI¥| Centrale Lamhiriz
Systéme couplé au réseau: Paramétres de simulation
Prajat : Projet PV couplé au résaau at Lamhiriz
5ie geographilqus Lamihiriz FAYE  MOMEeo
Sltuation Lattude 2220"H Longiude 1677 W
Tamrps definl comme Temps legal  Fus. horaire TU Alftuge 7m
Albado 020
Données métso: Lamhirz Meteonom 7.1 [1996-2005), Sat= 100 - Syniheésque
varlanfs de simulation :  Nouwslle varlants ds simulation
Dale de la simuiation 2007117 a 16h37
Paramiéires de simulation
Cirientation plan capbesurs Inciinalsan 30" Azmut 0"
Miseiees itilizas Transposltion  Perez Oiffus  Penaz, Metacnom
Hoalzon Pas dhortzon
Ornbrages proches Sans omvages
Caractéristiques du champ de capisurs
Moduls PY Sopoly  Moode CEP4-T2-31004B8
Origiral Pysyst dataase Fabricant PV Inclusiry
Hombre de moduies P Ensefie 19 moduies En pardigie 17 chalnes
Nombre ol de modukss PY More modulss 323 Puissance unitaire 310 Wic
Pulssance giobae du chamg Mominale (STC) 100kWe A cond defonct  BOLG KWe (SOMC)
Caracieristinues de fonct du champ (50°C) Umpp 629V Impn 143 A
Surtace totae Suface modulss 625 mF Surface cellule 566 F
Ondulsur Koddle ECOD 2T.0-3-3
Criginal P/sysl database Fabricant  Fronlus Intermatonal
Caracianstigues Tension de fonctomnement  580-350 W Pulssance uniiaine  27.0 KWac
Eatierie dondulsurs More donduieurs 3 uniés Pulssanca iotale 81 KWac
Facisurs de parte du champ PV
Encrassamant du chamo Frac. pates 3.0%
Fact. de peries themigques Ug jconst) 29,0 WimRK Uv [vert) 0.0 WIrK § mis
Perte ohminue te cabiage Feés. globale champ 75 mdhm Frac. partes 1.5 % aux STC
Perte diode sére Chiedeienslon O.TWV Frac. partes 0.1 % aux 5TC
LI - Tight Induced degradation” Frac. partes 2.0 %
Perte de quale modue Frac. partes 1.0 %
Perie de “mismaich™ modules: Frac. partes 1.0 % au MPP
ETiet dincidence, paramélnsation ASHRAE A6 = 1 -Do(licos]-1) Pamm. bo Q.05
Faciaurs da parte du syatéms
Perte ahmique de cabiage Conducieurs: x50 mme 131 m Frac. partes 3.0 % au 5TC
Indisponioilie du systeme 7.3 Jours, 3 périodes Frac. dulemps 2.0%
Beaoing da rutillzateur - Charge [Nmités |réseau)
Figure 11
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Jetwgr |PysrsTvest | Jet Enargy Page 213
Energy Centrala Lamhiriz

inEarn@iidnhil

Systéme couplé au réseau: Résultats principaux

Projat : Projet PV couplé au réseau at Lamhiriz
warlanfs de simulation :  MNouvells varlants de simulaticn

Principaux paraméras systams Type de 5ystéme  Couplé au réeaau

CrisTiation pian capbeurs Inciinaison 307 aamt 0"

Modules PV Mod&le CEP4-T2-31004B8 Pnom  310Weo
Champ PV NOomDre oe modules 323 Pnom ota 100 KWc
Ordulsur Modtle ECOZTO0-35 Pnom  27.00 KW ac
Eatierie dondulsurs Hambre dunités 3.0 Promtota 81.0 kW ac
Besnines de Mutlisateur Charge lllmites |réseal )

Principaw: réeultats da la simulstion
Produciion du systéme Ensrgle produite 178273 KvVihian Producibie 1760 EWhAEWSEn
Indice die parfomarce (PR} 7758 %

Frodedion par KR Pul maros e kv

U ek
e 1T
T mgmeie cechon mrlmcaomas § 8 D-Fadvay

T T T T T
La Pgbyin bl ey T

=

o e B

Houvels varianbs g clmuation
Bllanc & mMeuttabe prirglpaus

Skodilor T A [r == SHob I Cirrmy C_Girid ERSnt =
WA 5] BN A 2T EAT b b
v LR | 178 tena il 16383 13600 1351 .23
Favmar A E BT T8 a2 19043 13 1340 1248
L] W N3N DT (s E | 18e3s 173 1321 1286
Agril o 8] A i | s 1670 113 1= 127
L) TH.Z nar ik ] farl 16830 fEnnn 135 i2m
uin T ol -] 12 G4 14889 (ER R 1] 1328 1280
Juilsi R oty ima 1508 féiza 13884 135 1282
Aot i g TR0 i A 16340 1557 13i@ 1286
SepieTitre o i 1Irs T2 14833 408 134T 1288
Cizabre TALE o xia 1EH32 1EERE TEOCE 1350 1285
Ficwaarmibra L% ol 0 049 1613 13880 1337 T
Cucaratrs. 143 1 1B 1TH8 19887 14080 1388 -
IAnrll 430 Az 2331 by =11 R kb =2 1323 1247
Ligardex Clobdsior Imedinion jooas etk Earmwy Emargis wlscive moris CoaTE
T Arnk- Tarosatrs sTbias E_Qeid Creargis rysosis dere b ey
e Giokal ircident plan capisos CRErR O, Bout chamg | murf. b
r Giokal “w¥ecii™, o poar M oo |41 C8c. oot wysilirss . sl bruds
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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.

Jetwg |FysrsTves | Jet Energy Page 33
Ener ay Centrals Lamhiriz

LTI

Systéme couplé au réseau: Disgramme des pertes

Projst Projet PV coupld au réssau at Lamhiriz
warlante de simulation :  Nouvelle variants da simulation

Principau: paramsines systeme Type de syEteme  Coupls au résagy

Orianiation pian capteurs Inciinalson 307 azmut 0"

Nodules P Modéle CEP4-T2-310,488 Prom 310Wc
Chamg PV Womiore o2 modues 323 Pnom fotal 100 ke
Cndulsur Modtie ECD ITI0-3-5 Pnom  27.00 KW ac
Eamene dondueurs Nambre dunités 3.0 Promtotal  §1.0 KW ac

Besnins oe Futlisateur Ccharge IMmitée {réseal)

DHagramme das pertes aur Iannss snthes

—— 143 bW ____—]-
T .-| +f 5% dichal incadent plas capbeurns
M-:"tﬂi Fnctinsr FLAM s ghob
\"}-El:"h Factaur de parti Fencimsaser
Z1E2 KW = 228 ' capl Il effectien bor Capleura
T1SEED KA Ermig e champ sominale (sekos offic STC)

Fafn due sl vy Simedencs

Plaite dus i b bimpadsluig chiing:
Pafie pour quislitd modules
LD - “Light ireciuonsl degrissstion”
Paiedu chamg pou “mameish”
Poftes ofi b oo ciiege
10053 Wiwh Ermrgin champ, virteeis au MPP
Faila L] i
Paile ool Sii-pli s
Paiti oncliledi, sl S Do
Paite orickileii, Sii-ehion

Fafe oncileur, saul 5o ieron
Ermrg e b ia sorte cndukear

el i

| i n Ll S Syl
Frofio oo &2

N T

Erriy b S pictin danc b resa
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Jetvs
Energy

Intermationral

Note de calcule assurant I'autonomie de 2

En prenant une profondear de decharge de 65%. On obtient wme capacite du parc
4 accunmilateur |

E (comsomation jourraliére] = N (Nombre de jours d autonomis)

—_— - . . . 5 -
Dal | Prof ordewr de décharge) ¥V (Tension d' entrée du chargeas)

460 000 Wh x2 j

— 29 487 Ah C48h
————=129487 Ah (48

i -
Lpare —

# Selom le cafalogue d'Exide on constate que 1"element OFzS Solar 2500 est conforme
% exigences techmigues, aver une capacite nominale de 2500 Ak (C120 a 25°C)
entre 2000 Ab et 3000 Ab (C120 5 15°C).

Danc le nombre de battaries de 42V constitues de 14 elements de IV OPzS Selar 2500
extegalea;

'EF'mr

Ngar = = 14 batteries
Bat = 5915 Ah C48h

¥ Ce bloc de hattemes suffit largement pour safisfaire 2 besoin en elaciricite en cas
d'absence d'ensoleillement pendant dewns jours enfers.

Figure 14
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After sizing the project it is necessary to deal with the financial part through the costing

FOURNITURE
Designation Unité | Quantité
: Pﬁ;?;;;;let P AUnitaire | Accessoire | Remise Parité( DD | TRS+TST| Pourcentage|  CA Unitaire (ATotal
352 3467  waw 100% 35335462
Site Lamhiriz 100% 3536354,62
Prix 1-1: Installation du chantier 9% 33100000
Prix du Personnel U 1 meNm|  2000m 1[0 % % 20000,0 2000000
transport U 1 5000,00 50000,00 1 (0| 0% 1% 50000,00 50 000,00
nggnieurie || 1mzo00 05 0% 10| 0% 1% 030 5100000
Base de vie "Aménagernent” U 1 30000,00 3000000 1 (0| 0% 1% 30000,00 30000,0
Prix 1-2 : Fourniture et pose de la structure % 24420000
Strcture We| 1200 1m 10 10(M0| 1 (| m | 110 1220000
W de cloture ML| 20 .M W 100 1 || 0% ;| 30,0 825000
Terrassement, décapage, nivilement et compartage | M2 | 1500 So,m- 10| M| 1 (0% 0% 1% Bo H50,M
Prix 1-3 ; Fourniture et pose des panneaux PV 4% 504 900,00
Cubenersy [we| mom 49 49| wowol 1 o] o | wx [ 48] swmw
Prix 1-4 ; Fourniture et pose des onduleurs injection 6% 196306,83
Fronius Symo 20 U] s 1450 1850 L0 €| 10| M| H5%,6 1529833
Climatiseurs gl o 600,00 60000 100 1 || 0% 7 60,00
Cible D6 mm’ Py-B ML| a0 L] ] 1| § |1 |B% | 99 B
¢ (Chemin de cible ML 4 am 10| Mo| 1 (0% % 0% 4m 10800
Connecteur MCA male Ul % Wil 0D  om| LI § |10 |B% % | 0% % 50
Connecteur MC4 femelle U| » 01 oo  om| L0 § |10 |ZE| 0% o 9% M50
Prix 1-5 ; Fourniture et pose des onduleurs-chargeurs 5% 160 065,42
Vieron 30 ke v F 6E0]  GED W e [nla]x] % [ swn mwme
Climatiseurs yj o 600,00 600,00 100 1 |0%| 0% 0% 680,00
Prik 1-6 : Fourniture et pose des accumulateur et régulateur de
. 4% 146169097
controle de charge
Acoumulateurs | n 12682,6 126826 - €| 11 (0% M% 3% 13950910 13909097
Structure Accumulateurs U| » H660,00 HER0,00 - MO 1| % 0% X 660,00 6660000
Table 2
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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

CUDENERGY |
CEP4-72-488 PV Industry

a2

Top-selling module size designed for
= numerous  applications  (residential,

‘/ commercial &  utilityscale power
generation)

Excellent  performance in low-light
irradiance environments

Bankable brand : high energy yield and

O~45W fast RO
POSITIVE POWER TOLERAMCE

PV Industry Is a Meroccan
CERTIFIED

IEC 61215, IEC 61730, CE manufacturer of high performance

solar PV modules

Tal : +21 25377455401

10YEAR Fax : +213537749230
PRODUCTWARRANTY W pIndustry. com

Figure 15
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J Frfiect Welding | Solar Energy | Perfoct Charging @

FRONIUS ECO SHIRTING THE LIMITS

| The compaet project inverter for mazimam yields.

{ The thresphase Fromiss Ecoin power categeries 250 and 27.0 kW perfectly meets ol the requiremsents of large-scale
installaticns. Thanks toits light weight and SnapINverier mounting system, this iransformerless device con be installed
Mwmmm.mummwwummm-ﬂmwum
elass. Furibermors, tharks 1o its integrated double fuse holders and opiional o liage protection, srisg

hazes are no langer necessane.
TECHNICAL DATA FRONIUS ECO

i Bt i il |y ad 1Ak ARLFA

S e
sy

|t veage L

v
e T ———————————— GGG
- 130V

0 1ia { 63 Ha (4% - 45 Haj
L G———————S_
Fosvmi el s o) -l .

T x ih w135

i and eandan ikl
r*
mm
m RO BS540 L, TEH ¥ VER S136-5-R0AL, VO AR N4 05 1R 3500 -0, IC k114, 10E #1535,

AR AL, A4 PPTD, A8 TR, CER S6-ind, 55 A7, WE Jaaiaio-q, 81 439, CF 614, CE1 831
g B 88 T._..Er“,._.“ - —

Figure 17
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FRONIUS ECO 27.0.3-5 EFFICIENCY CURVE FRONIUS ECO 27.0.3-5 TEMPERATURE DERATING
3 100 5 30,000
= 0§ = !
£l g
g -
§ur S
|
L
5 10000 -
B
=
T SO O SO SO SO SN S RO SO [ v smemrien s e e e e e e
0 o1 02 03 04 05 06 07 0B 00 A 0 35 o 5 L11]
STANDARDISED OUTPUT POWER P, /P, ., WOV, BNV, AMBIENT TEMPERATURE [*C] 0V w5 Vi
TECHNICAL DATA FRONIUS ECO
Max. efficiency B2 % 953 %
PampeanefficlencyE)  wa%
nat 5% Pacr ¥ 951 /95 % 959 /931 %
nai0%Be? o eI
nat 20 % Pacr ¥ 9TE /969 % 477 /971 %
omatl%Beer  sRM/We% saemas
nat 30 % Pacr ¥ QR /972 % Y81 974 %
nat 75 % Pace ¥ 4R2 ) 975 % YR2 974 %
MPP adaptation efficlency » 090 %

WLAN [ Ethemet LAN Fronis Solarweh, Mdmmmniﬁ.ﬁamuﬁdnmuﬁml

1I5H {A sockes) Diatal , inwerter update via USH flash drive

MRMZRESsedm)t

sﬁmiiﬁn- Energy ma (Ainating relay
Figure 18
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| Industrial Batteries / Network Power

Classic Solar

»Powerful energy storage for
renewable energy systems« ;

Clasec

Zlassic’

Figure 21
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Energy storage solutions for critical systems that require uninterrupted power supply, GNB® Industrial Power offers
powerful batteries for your individual needs. The below table is only indicative and depends on customers’ specific
applications. For more information please ask a GNB sales representative.

Applica- Battery ranges

tions Sannenschein Marathon Sprinter ﬂuum:- Classlc
MOD/ MO0 ASO0 A700 SOLAR RAIL Power M-FT WL/ § PP XP-FT GRAX GRoE OCSM OPzS Energy Solar fail
MO0 FT Cycle i Bloc/0Gi

Toecom

mE o 0 @ 0 [ I N N ) [ I | [ I B )

133

E e & 0 | & 0|0 & 0 [ ] [ ]

Emrgency

E . . ’ K o o

Securty

E [ ] L I L I ) L I )

utlty

e 0 [ ] [ N R N [ ] ¢ | 8|8 | @

Railways

) e & @& 9 [ I BN B B ) [ ] [ ] [ ] [ ]

i

Photevoltaic

¥ [ ] [ ] [ ] [ ]

Universal

. o 0 & @ |0 & & |0 & 0@ [ I B )

The GNB Network Power brand overview
Figure 22
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Your benefits:

> Optimised design for renewable energy applications -
highest cycling ability and long life

> Special alloy and large electrolyte reserve - very long
topping up intervals

> Low maintenance - saving costs

> Completely recyclable - low CO, footprint

Specifications:

> Nominal capacity (C,,, @t 25 °C): 827 - 4600 An

> Vlery thick tubular positive plates for the most demanding applications

> Up to 2800 cycles at 60 % depth of discharge (C,,) with U charging profile at 20 °C,
For enhanced performance and for systems > 48 V we recommend IUI charging to reach
3000 cycles and more.

> Designed in accordance with IEC 61427 and IEC 60896-11

> Screw connectors for a better contact and reliability

> Also available in dry=charged version with separate electrolyte

> High quality transparent or translucent containers for easy maintenance

Figure 23
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Drawings with terminal position
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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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