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Abstract: Our paper presents general aspects regarding renewable energy and its technologies.  We 
are summarizing the characteristics of the photovoltaic energy. Also the paper describes the main 
components of a 24 MW photovoltaic project around Sibiu city. The goal of the paper is to 
underline the multi-benefits of photovoltaic energy systems, of increased energy security, climate 
change mitigation and sustainable development, but also the social benefits of reduced air pollution, 
such as improved health and employment. Photovoltaic (often abbreviated as PV) is a simple and 
elegant method of harnessing the sun's energy. PV cells convert sunlight directly into electricity 
without creating any air or water pollution. PV cells are made of at least two layers of semiconductor 
material. One layer has a positive charge, the other negative. When light enters the cell, some of 
the photons from the light are absorbed by the semiconductor atoms, freeing electrons from the 
cell’s negative layer to flow through an external circuit and back into the positive layer. This flow 
of electrons produces electric current. Modern cities are the product of fossil fuels technologies. 
They could not exist and develop without the routine use of coal, gas and oil. However nowadays 
we have an alternative – the renewable which besides assuring urban energy security also stimulates 
the growth of a new green economy sector. Every city is different due to local climate and resources, 
state of development and prosperity, degree of control over energy generation. Therefore each city 
should make use of its strengths and resources in order to create and implement renewable energy 
systems which can support a leaner, healthier and more prosperous urban life. 
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1. INTRODUCTION 
 

The burning of fossil fuels for generating electricity leads to the release of greenhouse gases 
into the atmosphere. This accelerates the insulating effect in upper atmosphere, prevents heat 
dissipation at the normal rate and results in global warming. Global warming has great impact on our 
ecosystems, affect agricultural production, cause rise in sea level and affect human health. More than 
that fossil fuel reserves are limited and humankind has depleted this natural resources rapidly. In the 
not too distant future this could have a negative impact on our activities and economic development. 

In contrast to fossil fuels renewable energy is an everlasting and abundant resource of the 
nature. It involves natural phenomena such as sunlight, wind, geothermal heat, tides and plant growth. 
In order to have an overview over what renewable energy means and implies we have synthesised 
below some of its characteristics in a SWOT analysis: 

 
Strengths:  
- Free, inexhaustible and infinitely renewable - it reduces the risk associated with volatile fossil 

fuel prices;  
- Clean energy which helps reducing green house gases;  
- Modularity - systems can be constructed to any size, based on energy requirements and can be 

enlarged or moved;  
- Remote areas that are not connected to the electricity power grid can use renewable energy 

technologies to produce their own supply; 
 
Weaknesses:  
- Toxic chemicals are sometimes used in the production process of renewable energy 

technologies - proper recycling and disposal are required;  
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- Variability of available resource - variations in climate and site conditions;   
- Energy storage – some systems use batteries for storing energy, increasing the size, cost and 

complexity of a system;  
- Education – new & unfamiliar technology, lack of information slows market and 

technological growth; 
 
Opportunities: 
- Reduction in cost of construction due to improvements in technology;   
- Durability – most systems show very less degradation in time, their life cycle is continuously 

increased; 
- Decrease in fossil fuels creates a need for alternative energy ; 
- Climate change scenarios creates a need for clean energy;  
- New jobs to the economy; 
 
Threats: 
- High capital cost, decrease in costs is envisaged not guaranteed; 
- Resource development risk; 
- Unsightly structures and not pleasant or interesting to look at; 
- Lack of financing sources. 
 

2. PHOTOVOLTAIC ENERGY 
 

Photovoltaic (often abbreviated as PV) is a simple and elegant method of harnessing the sun's 
energy. PV cells convert sunlight directly into electricity without creating any air or water pollution. 
PV cells are made of at least two layers of semiconductor material. One layer has a positive charge, 
the other negative. When light enters the cell, some of the photons from the light are absorbed by the 
semiconductor atoms, freeing electrons from the cell’s negative layer to flow through an external 
circuit and back into the positive layer. This flow of electrons produces electric current.  

 

 
 

Fig. 1. Working principle of a photovoltaic panel. 
 
To increase their utility, dozens of individual PV cells are interconnected together in a sealed, 

weatherproof package called a module. When two modules are wired together in series, their voltage 
is doubled while the current stays constant. To achieve the desired voltage and current, modules are 
wired in series and parallel into what is called a PV array.  

The flexibility of the modular PV system allows designers to create solar power systems that 
can meet a wide variety of electrical needs, no matter how large or smal [1]. 
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Fig. 2. PV array. 
 
There are two major market sectors, grid-connected and so-called stand-alone systems. The 

former delivers power directly to the grid and for this purpose the DC current from the solar modules 
is converted into AC by an inverter. The latter supplies power to decentralized systems and small 
scale consumer products. At present both markets need subsidies but have very high potential and 
grow each year [2, 3]. 

Unlike the conventional fuel sources which have created environmental problems such as, acid 
rain, smog, water pollution and the destruction of habitat from fuel spills, photovoltaic systems do not 
pose these environmental consequences. The majority of PV modules use silicon as their major 
component. The silicon cells manufactured from one ton of sand can produce as much electricity as 
burning 500,000 tons of coal. 

Economists have predicted that photovoltaic will be the most rapidly growing form of 
commercial energy after 2030, with sales exceeding $100 billion. It is therefore no surprise that this 
clean, reliable source of electric power is regarded as the future of energy production. 

Next our paper presents general aspects regarding renewable energy and also the paper describes the 
main components of a 24 MW photovoltaic project around Sibiu city. Below the 24 MW PV park is 
described. 

 
3. THE TECHNICAL DESCRIPTION OF A 24 MW PV SYSTEM - XPV 

 
The photovoltaic park has about 59 hectares of installed photovoltaic panels, with a capacity of 

24 MW. The main components are described below: 
 
The lower structure 
The system is designed for Sigma foundation, which are also used in the road construction. The 

depth and stability of the foundation have conducted for a survey for the ground type and for a 
geotechnical study. On these pillars aluminiu profiles will be installed. The structure of the profiles 
will be mounted at an angle of about 27 ° south. The distance between the rows is slightly different 
depending on slope and to avoid the modules shading. The modules will be mounted vertically in 
series of four one above the other. 

 
Connecting to 110 kV 
The PV system is connected to the electric utility network using the existing power line that 

runs along the eastern border of the land. The connection is made directly to the existing 110 kV line. 
To this end, it led to a separate project. 

 
Inverters 
The project uses 833 Sungrow SG30 KTL inverters. String inverters are mounted under the 

lower structure. Cables between inverters and modules are attached to the lower structure. 
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Fig. 3. The Sigma structure. 

 

 
Fig. 4. Sungrow SG30 KTL. 

 
Transformers 
On the site is installed a power station with all the necessary switches. The station uses 

2500 kVA transformers with inverters. The solar park connection is realised using a distributor of low 
voltage connections (three-phase 380 V / 50 Hz). Connecting transformer station at 110 kV network is 
achieved by medium voltage cables. 

 
Modules 
The PV park contains different polycrystalline modules of the type SF 156x156 - 60P 240WS, 

SF 156x156 - 60P 235W, etc. manufactured by Sunflower. 
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Fig. 5. The power station. 
 

 
 

Fig. 6. Sunowe SF156 X 156-60-P PV module. 
 
In a string there are 40 interconnected modules. To avoid the air induction by conductor loops, 

plus and minus cable are always mounted in parallel. The wiring is always performed with a 6mm2 
DC cable. Strings will be led to the inverter string, which has an integrated overvoltage protection and 
safety. Two by two inverters are connected in a connection box. From the terminal block the inverters 
are connected with the transformer station wires NAYY-O-O 4x16 mm2 to NAYY 4x95mm2. 

 
Wiring 
Wiring from the inverters and transformer stations will be led to the ground. Ditches for the 

wires will be made at a depth of about 60cm. 
 
Communication 
Inverters communication is done through RS - 485 Bus. These bus systems will be installed 

using  fiber optic cables UC900 cat.7. The beginning of each bus forms the Datalogger Solarlog 
1000PM. With this data logger the performance of queries can be monitored. The communication of 
the data logger of the individual stations is achieved by optical fiber. 
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Data Connection 
A 2 Mbit line is planned for transmitting the data and video signals. This line will be used for a 

telephone system and a data communication grid operator. 
In figure 6 the schematic of the PV park is presented: 
 

 
Fig. 6. The schematic of the PV park. 

 
Below the air view of the 24 MW PV park is presented. 
 

 
 

 
 

Fig. 7. The 24 MW PV park. 
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4. CONCLUSIONS 
 

The measured electrical energy produced in one month by the 24 Mw PV park is presented in 
figure 8. 

Based on information provided by the site Solargis and measurements carried out on to the site 
we established that the land located in the Miercurea Sibiu has optimal conditions for the development 
of a photovoltaic park. 

The PV park has been designed according to the size of the field for 24 MW. 
The 24 MW installed power production averaged 29,000 MWh / year. 
 

 
Fig. 8. Total measured energy . 

 
Based on information provided by the site Solargis and measurements carried out on to the site 

we established that the land located in the Miercurea Sibiu has optimal conditions for the development 
of a photovoltaic park. 

The PV park has been designed according to the size of the field for 24 MW. 
The 24 MW installed power production averaged 29,000 MWh / year. 
The producers receive for each unit of electricity delivered to the network (1MWh), a Green 

Certificate, which can be sold separately from the electricity, the Green Certificates Market. 
Depending on the demand and the offer on Green Certificates Market can get a price between 27 and 
55 Euro per Green Certificate. 

The value of green certificates is only one additional gain received by producers for "clean 
energy" that is delivered. Besides that producers receive 40 euro / MW electric power. 

For those 29.000MWh / year one would get about 2,300,000 euros / year the investment costs 
around 25,000,000 euros. 

The lifetime of a photovoltaic park is about 25 to 30 years, and return on investment is around 
15 years, so the developer gets 10 - 15 years as profit. 
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Rezumat. Lucrarea noastră prezintă aspecte generale privind energia provenită din surse 
regenerabile. De asemenea sunt prezentate pe scurt și succint caracteristicile energiei fotovoltaice. 
Totodată sunt descrise componentele principale din cadrul unui proiect fotofoltaic de 24 MW din 
jurul orașului Sibiu. Scopul lucrării este de a sublinia beneficiile multiple ale sistemelor de energie 
fotovoltaice, de creștere a securității energetice, de atenuareare a schimbărilor climatice și de 
dezvoltare durabilă, dar, de asemenea, prezintă beneficiile sociale ale reducerii poluării aerului, 
cum ar fi îmbunătățirea sănătății și ocuparea forței de muncă. Panourile fotovoltaice (de multe ori 
abreviate ca PVP – Photovoltaic Pannels) sunt o metodă simplă și elegantă de exploatare a energiei 
solare. Celulele fotovoltaice convertesc lumina soarelui direct în energie electrică, fără a crea vreo 
poluare a aerului sau a apei. Celulele fotovoltaice sunt realizate din cel puțin două straturi de 
material semiconductor. Un strat are o sarcină pozitivă, iar altul negativă. Când lumina intră în 
celulă, o parte din fotonii din lumină sunt absorbiți de atomii semiconductori, eliberând electroni 
din stratul negativ, celulele permițând electronilor să curgă printr-un circuit exterior înapoi în 
stratul pozitiv. Acest flux de electroni produce curent electric.  Orașele moderne sunt produsul 
unor tehnologii de combustibili fosili. Acestea nu ar putea exista și dezvolta fără utilizarea energiei 
obținute prin arderea combustibililor fosili, precum cărbune, gaz și petrol. Cu toate acestea în 
zilele noastre avem o alternativă, surse regenerabile de energie, care pe lângă asigurarea securității 
energetice urbane stimulează, de asemenea, creșterea unui nou sector economic, verde. Fiecare 
oraș este diferit din cauza climei locale și a resurselor, stării de dezvoltare și prosperității, gradului 
de control asupra generării de energie. Prin urmare, fiecare oraș ar trebui să profite de punctele 
forte și resursele sale, în scopul de a crea și implementa sisteme de energie regenerabilă, care să 
poată sprijini o viață urbană mai flexibilă, mai sănătoasă și mai prosperă. 

 
 

 


