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1. PHOTOVOLTAIC SOLAR CELL
The basic component of photovoltaic power 
conversion is the solar cell. The history of 
photovoltaic materials goes back to 1839 when 
discovered the photo galvanic effect: where electric 
currents were produced from light induced chemical 
reactions. However it was not until 1954 that the first 
solar cell was developed with an efficiency of 6%: 
efficiency = power output/available solar power.

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. To increase their utility, dozens of 
individual PV cells are interconnected together in a sealed, weatherproof package 
called a module. 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 small.



2. ENERGY EFFICIENCY

1.Tª of 'air; VALUES OF AVERAGE MONTHLY AVERAGE Tª OF  EXTERNAL 
AIR, in 0C (Source: UNI 10349)

2. Tª of 'tap water,table; AVERAGE DAILY SOLAR RADIATION MONTHLY 

ON GLOBAL SURFACE INCLINED AT 450, in MJ/m2 (Source: UNI 10349)

3. DHW Tª equal to 450C, and 40 ° C.



PV panels are affected by partial shade whose can greatly limit power output, such 
as: partial shade from towers, poles, deciduous trees and other objects would be 
considered nearly the same as total shade for older panels. To find the expected 
power output from fixed solar panels:

1: Use a South facing monthly sun path diagram for your site tracing. Add the 
numbers in each half-hour period for which there is no shading on the planned 
panel array. For large arrays, two readings should be taken, at the east and west 
bottom edges of the planned array. Then add the numbers in the half-hour periods 
when there was no shading on either tracing to find the percent of solar radiation 
available for each month.

2: Multiply this % by the radiation amount obtained. The radiation data gives you 
the number of kilowatt-hours per day, or the number of peak-sun hours.

3: Using these hours, multiply by the optimum amps or ampere output under full 
sun to find the expected average ampere-hours per day for each month. Multiply 
by the panel voltage to get watts per day.

2. SPECIFIC ASPECTS OF PV SIZING:



The simulation model was developed following the methods for evaluating long term 
solar system performance using the monthly average absorbed radiation. The 
meteorological data required are monthly average solar radiation on a horizontal 
surface, monthly average air temperature and wind velocity for a typical day of each 
month. The simulation code consists of the following:

• The mathematical model to calculate the solar radiation received by sloped collector;

• The optimization model to determine optimum slope based on annual maximum 
solar energy;

• The model to calculate the pressure drops due to friction, form drag and 
contractions;

• The thermodynamic model to calculate the total pressure and velocity generated in 
the cell, and generated power

• The suggested tilt angle that is optimum for the entire year is the one tilt angle 
where a PV panel will produce the most electricity in a year's time.

• The optimum tilt angle could be roughly estimated as being the latitude of the 
location. Actually, the optimum tilt may be as much as 10 degrees or more off a tilt 
equal to latitude. For instance, if the summers are much sunnier than the winters, 
then you will want to tilt the collector more toward the summer sun for maximum 
gain, which means your tilt will be more horizontal (less than your latitude).

3. SIMULATION MODEL



4. TYPES AND BALANCE OF SYSTEMS

.

2. HYBRID SYSTEMS: Use PV and 
some other form of energy, such as 
diesel generation or wind

Structure for mounting the PV 
arrays or modules

1. STAND-ALONE SYSTEMS: Use 
PV only and not connected to 
an utility grid

3. GRID-TIED SYSTeMS:Are 
connected to a utily grid



5. TYPES OF SEMICONDUCTORES

INTRINSIC:  There are no extra electrons in conduction band and the valence 
band is full at absolute zero. 

n-TYPE: has extra electrons, in the conduction band. The extra electrons pull 
the Fermi level up towards the conduction band. For clarity the Fermi energy 
was not shown for the intrinsic semiconductor – although in this case it would 
be in the middle of the gap. In order to current is carried by negatively charged 
electrons. There are 5 group impurity atoms added to silicon melt from which 
is crystal is grown: 4/5 of outer electrons used to fill valence band and 1/5 left 
is then put into conduction band. These impurity atoms are called donors.

p-TYPE:have extra holes in valence band and the Fermi level is closer to the 
valence band. In order to current carried by missing electron holes which act 
as positively charged particles. There are 3 group added to silicon melt and is 
needed 4 out of 5 outer electrons but doping creates lack of electrons in 
valence band. 

–prevailing charge carrier 
in n-type: electrons

–prevailing charge carrier 
in p-type: holes



•When a photon comes in n-type, it takes the place of a hole, the hole acts like an 
air bubble and “floats” up to the p-type

•When the photon comes to the p-type, it takes place of an electron, the electron 
acts like a steel ball and “rolls” down to the n-type

n-TYPE AND p-TYPE



•In nature it can be easily found in large quantities. 
Silicon oxide forms 1/3 of the Earth's crust.
•It is not poisonous, and it is environment friendly, 
its waste does not represent any problems. 
•It can be easily melted, handled, and it is fairly easy 
formed into mono-crystalline form. Silicon has the  
diamond structure. Its electrical properties with 
endurance of 125°C allow the use of silicon 
semiconductor devices even in the most harsh 
environment and applications. 

5.1 SILICON. THE MOST IMPORTANT MATERIAL 
FOR SOLAR CELLS PRODUCTION

At the time being it is almost the only material used for solar cell 
mass production. As the most often used semiconductor 
material it has some important advantages:

•The percentage of pure silicon in material is at least 100 %. According to density 
of silicon, which is 5x1022 atoms/cm3, it means 5x1013 impure atoms/cm3. Impure 
atoms values are investigated due to numerous specific physical methods like 
mass spectrometry and similar sophisticated measurements. 
In production, silicon is produced from silicon by reduction in specially designed 
furnaces at 1800°C. The produced material contains 98-99% of pure silicon. As a 
reducer carbon electrodes are used. 

The complete reaction is as follows: 



Are most commonly fabricated from silicon 
(semiconductor material tetravalent), however 
cadmium and gallium may also be used. 

If it´is doped with ions from a group:

III material becomes (p-type),

Doping for common semiconductor,Si involves adding 
atoms with different number of electrons to create 
unbalanced number of electrons in the base 
material.The base material, after doping, with 
excessive electrons will carry –ve charge.

The base material, after doping, with deficit in 
electron will carry +ve charge. Doping of silicon can 
be achieved by “ion implantation” or “diffusion” of 
Boron (B) atom for +ve charge or of Arsenide (As) or 
Phosphorous (P) for –ve charge.

•The most common solar cell is a p-n 
junction, where the p-type (+,acceptor) and 
n-type (-,donator) materials are doped 
semiconductor(s). The p-n junction is a 
boundary in a semiconductor material where 
a region of e- depletion neighbours a region of 
e- surplus.



5.2 TYPES OF SILICON SEMICONDUCTOR:

1. MONOCRYSTALLINE SILICON(c-Si): often made 
using the Czochralski process. Single-crystal wafer 
cells tend to be expensive, and because they are cut 
from cylindrical ingots, do not completely cover a 
square solar cell module without a substantial waste 
of refined silicon. Hence most c-Si panels have 
uncovered gaps at the four corners of the cells. 

– Ribbon silicon is a type of they: it´s formed by 
drawing flat thin films from molten silicon and 
having a multicrystalline structure. These cells 
have lower efficiencies than poly-Si, but save 
on production costs due to a great reduction in 
silicon waste, as this approach does not require 
sawing from ingots. 

SOURCE:Department of Mechanical and Aerospace Engineering, California



PV PANEL SILICON

Source:



PV PANEL SILICON

Source:



5.3 PV PANEL SILICON TECHNOLOGY SUMMARY

Source:



5.4. OTHER TYPE OF CELL

Source:
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5.4.1. COMPARING DIFFERENT CELLS

SOURCE: Brohan P. el al. 2006: uncertainty estimates in regional and global observed 
temperature changes.



5.4.2. BEST RESEARCH-CELL EFFICIENCIES

SOURCE:



They have long been a promising yet elusive innovation in the manufacturingof 
solar cells. The potential of a plastic, or polymer, solar cell was first recognized in 
the early 1990s. Since that time researchers have worked incessantly to develop a 
practical, efficient solar cell. The potential benefits are:

However, there are some drawbacks that are keeping polymer cell technology 
mainly in the research phase rather than in mass market production. While 
promising innovations are ever being developed and discovered, plastic solar cells 
are still very inefficient. They convert up to 6-7% of sunlight into energy compared 
to an average conversion rate of 15-20% for silicon-based solar cells. Also, polymer 
solar cells are highly susceptible to degradation because of the organic carbon used 
in production. They do not yet have a lifespan that makes them a viable, long term 
energy solution for homeowners and industries.
Nonetheless, such inhibitions are merely temporary. Solar cell technology in 
general is progressing rapidly and every year those potential benefits move closer to 
reality. The future benefits of plastic solar cell technology are seemingly endless. 
They hold the promise of energy independence,  for individual homeowners 
worldwide.

•They are produced as a thin, flexible film. 
•Their manufacturing cost is roughly 
one-third that of silicon solar cell technology. 
•Plastic cells are lightweight. 
•They can potentially be sprayed onto any surface. 
•There would be small, negligible installation costs.

5.5 PLASTIC SOLAR CELL



They are made from organic compounds, dyes, 
gels or liquids rather than the conventional 
silicon. Light absorption leads to electronically 
excited molecular states called dye-sensitized 
excitons. Excitons transfer energy between 
molecules for a few tens of nanometres until they 
reach an interface between two materials where 
the energy is used to create an electron in one 
material (phase) and a hole in the other, creating 
current. The dye has a color associated with it 
and absorbs the photons. The absorption of the 
photon creates and electron-hole pair. If you pick 
the right hole and electron conductors, with 
appropriate energy levels the electron will jump 
into the electron conductor and the  hole will 
jump into the hole conductor. Now we have a 
solar cell. By moving this excitation from dye to 
the conductors, it creates electrical current. 

5.6. EXCITONIC SOLAR CELL

Dye molecule
•Electron hole pair splits because it hits the dye.
•The electron shifts over to the electric conductor and the hole shifts to the 
hole conductor.



. 

An excitonic solar cell based on 
conjugated polymers, showing the simple 
sandwich structure. The active layer is a 
mixture of two polymers which separate 
to give a nanostructured interface

They are researching non-conventional, dye-sensitised and organic solar cells. 
Many problems need to be revolved so the consortium is concentrating on 
understanding what factors limit how efficient the solar cells are in converting 
light to electric current as well as devising new types of cell.

Dye molecule type is relatively new and can be 
done with cheap materials. The first 
commercial production has already begun in 
Europe over the last few years. 

The processes of light absorption, exciton 
movement and current generation can be 
studied on a time scale extending down to 
femtoseconds. Experimental work is 
underpinned by theoretical modelling of the 
interplay between processes in the cells. 
Common themes include light-harvesting 
systems, current transporting media and 
control of interfaces.



5.7. PHOTOVOLTAIC MATERIALS FOR THE 
21ST CENTURY

Large area thin film 
PV array at St 
Asaph, North Wales

The consortium’s researchers are working on 
semiconductor-based cells that use materials like silicon, 
CdTe and CIS. They aim to reduce the cost of at least one 
class of solar cells by 50%, and research is focusing on the 
physics and chemistry that is most likely to improve 
efficiency. Efficiency improvements will come from light 
trapping and extending the amount of sunlight converted to 
electricity, and grain boundary engineering. Costs will be 
reduced by using ultra-thin structures, and in Si processing 
by laser processing and high materials utilisation 
sputtering. The consortium’s main research themes are:

•Light trapping - developing nano-patterned surfaces to couple light into thin 
absorbers more efficiently. 

•Extending the absorbing power of silicon - coupling silicon with dyes that 
broaden amount of the solar spectrum that gets converted to useful power. 

•Reducing the losses in solar cells - lessening the harmful effects of grains in thin 
films. This is being done by engineering the growth of larger grains and by electrically 
passivating the grain boundaries by chemical means. 

•Making materials efficient device structures - developing novel patterned 
structures that collect and convert the light efficiently while using minimal materials. 

•Improving process technology - improving upon industry standards for sputtering 
with a new high materials usage kit, and on laser processing by using copper vapour 
lasers to reduce the number of steps needed in manufacture.



Solarmer Energy Inc. is developing plastic solar cells for portable electronic 
devices that will incorporate technology invented at the University of Chicago.The 
company is developing flexible, translucent plastic solar cells that generate low-
cost, clean energy from the sun.
The prototype, a cell measuring 50 cm2, is expected to achieve 8 % efficiency and 
to have a lifetime of at least three years.
The invention, a new semiconducting material called PTB1, converts sunlight into 
electricity. The active layer of PTB1 is a mere 100 nm thick, the width of 
approximately 1,000 atoms.

5.8. PTB1

Now it´s included the 
development of new polymers, 
long chains of identical atoms 
that chemists hook together to 
form plastics and other materials.
Silicon-based solar cells dominate 
the market today. Industry 
observers see a promising future 
for low-cost, flexible solar cells.



5.9. DYE SENSITIZED SOLAR CELLS (DSSC) AND 
POLYMER SOLAR CELL (3rd generation)

• Reduction of triiodide at the Pt-electrode, 
when the generated electron is 
transferted through an outer circuit.

• The cell is also called a Gratzel cell after 
its inventor.

• 12% efficiency demostrated. Dye-sensitized solar cells separate the functions provided
by a semiconductor solar cell.

• Absorption of light ocurre in a dye absorbed on a nonporous TiO2 layer

• Charge separation occcurs at the interface between the dye and the electron conducti
TiO2

• Electron trasport: to the transpartent conducting oxide electrode through the TiO2

• Hole transport: diffusion of iodide to the dye, which extract electrons from the iodios 
and axidizes it to triiodide.



Basic diagram of a photovoltaic system and the relationship of individual components.

Simply put, PV systems are like any other electrical power generating systems, just 
the equipment used is different than that used for conventional electromechanical 
generating systems. 

Although a PV array produces power when exposed to sunlight, a number of other 
components are required to properly conduct, control, convert, distribute, and store 
the energy produced by the array.

Depending on the functional and operational requirements of the system, the 
specific components required, and may include major components such as a DC-
AC power inverter, battery bank, system and battery controller, auxiliary energy 
sources and sometimes the specified electrical load (appliances). 

In addition, an 
assortment of balance of 
system (BOS) hardware, 
including wiring, 
overcurrent, surge 
protection and disconnect 
devices, and other power 
processing equipment.

6. HOW A PV SYSTEM WORKS 



6.1 BASIC PRINCIPLES TO FOLLOW WHEN 
DESIGNING A QUALITY PV SYSTEM 
1. Select a packaged system that meets the owner's needs. Customer criteria for a 
system may include  reduction in monthly electricity bill, environmental benefits, 
desire for backup power, initial budget constraints, etc. Size and orient the PV array 
to provide the expected electrical power and energy.

2. Ensure the roof area or other installation site is capable of handling the desired 
system size.

3. Specify sunlight and weather resistant materials for all outdoor equipment.

4. Locate the array to minimize shading from foliage, vent pipes, and adjacent 
structures.

5. Design the system in compliance with all applicable building and electrical codes.

6. Design the system with a minimum of electrical losses due to wiring, fuses, 
switches, and inverters.

7. Properly house and manage the battery system, should batteries be required.

8. Ensure the design meets local utility interconnection requirements.



6.2. BASIC STEPS TO FOLLOW WHEN INSTALLING 
A PV SYSTEM 
1. Ensure the roof area or other installation site is capable of handling the desired 
system size.

2. If roof mounted, verify that the roof is capable of handling additional weight of 
PV system. Augment roof structure as necessary.

3. Properly seal any roof penetrations with roofing industry approved sealing 
methods.

4. Install equipment according to manufacturers specifications, using installation 
requirements and procedures from the manufacturers' specifications.

5. Properly ground the system parts to reduce the threat of shock hazards and 
induced surges.

6. Check for proper PV system operation by following the checkout procedures on 
the PV System Installation Checklist.

7. Ensure the design meets local utility interconnection requirements

8. Have final inspections completed by the Authority Having Jurisdiction (AHJ) and 
the utility (if required).



7. TYPICAL SYSTEM COMPONENTS
A battery backup system may include some or all of the following:

1. Batteries and battery enclosures

2. Battery charge controller

3. separate subpanel(s) for critical load circuits



7.1 PHOTOVOLTAIC ARRAY
Photovoltaic modules consist of PV cell circuits sealed in an environmentally 
protective laminate, and are the fundamental building blocks of PV systems. PV 
panels include one or more PV modules assembled as a pre-wired, field-installable 
unit. A photovoltaic array is the complete power-generating unit, consisting of any 
number of PV modules and panels.

The performance of PV modules and 
arrays are generally rated according to 
their max.DC power output (watts) under 
Standard Test Conditions (STC):operating 
Tº= 25oC, and incident solar irradiance 
level of 1000 W/m2 and under Air Mass 
1.5 spectral distribution. Since these 
conditions are not always typical of how 
PV modules and arrays operate in the 
field, actual performance is usually 85-
90% of the STC rating.

Photovoltaic power systems are generally classified according to their functional and 
operational requirements, their component configurations, and how the equipment is 
connected to other power sources and electrical loads. The two principle 
classifications are grid-connected or utility-interactive systems and stand-alone 
systems.



Grid-connected or utility-interactive PV systems are designed to operate in parallel 
with and interconnected with the electric utility grid. The primary component in 
grid-connected PV systems is the inverter, or power conditioning unit
(PCU). The PCU converts the DC power produced by the PV array into AC power 
consistent with the voltage and power quality requirements of the utility grid, and 
automatically stops supplying power to the grid when the utility grid is not 
energized. A bi-directional interface is made between the PV system AC output 
circuits and the electric utility network, typically at an on-site distribution panel or 
service entrance. This allows the AC power produced by the PV system to either 
supply on-site electrical loads, or to back feed the grid when the PV system output 
is greater than the on-site load demand. At night and during other 
periods when the electrical loads are greater than the PV system
output, the balance of power required by the loads is received
from the electric utility. This safety feature is required in all 
grid-connected PV systems, 
and ensures that the PV 
system will not continue
to operate and feed back 
onto the utility grid when
the grid is down for service
or repair.

7.2 ARRAY  AND CONNECTED



•A PV system in the 3-4 kW range would meet most homeowner’s electricity needs.

•A 30 module array would operate at over 4,000 W When selecting PV modules, look 
for the product listing (UL), qualification testing and warranty information in the 
module manufacturer’s specifications.
Today’s photovoltaic modules are extremely safe and reliable products, with minimal 
failure rates and projected service lifetimes of 20 to 30 years. Most major 
manufacturers offer warranties of 20 or more years for maintaining a high percentage 
of initial rated power output. 
•Isolation diodes are used to prevent the power from the rest of an array from 
flowing through a damaged series string of modules. They operate like a blocking 
diode. They are normally required when the array produces 48 volts or more. If 
isolation diodes are used on every series string, a blocking diode is normally not 
required.

PV cells are connected like batteries to 
increase voltage and power output and 
are assembled in to modules

The modules wired together in series to 
accumulate voltage, and the strings are 
wired together in parallel to Increase 
amperage, collectively they form the 
array.

7.3. CONNECTED



7.4. CONNECTIONS FIELD OF COLLECTORS
The fundamental objective of the dimensioning of the hydraulic network that unites 
the collectors is to ensure an even distribution and uniform flow. If not, jumps 
collectors would be different from each other, reducing the overall performance of the 
facility. The length of the circuit should be minimized to mitigate potential losses and 
heat water in it and all the accessories added to the circuit. The flow of the collectors 
should not fall below 0.8 l/m2·min, thus ensuring a heat transfer coefficient between 
the absorber and adequate fluid, an optimal value would flow by about 1 l/m2. 

Serial and parallel 
connections

Serial Connections: Going from 
one fluid to another collector Tª at 
each entrance and in turn 
increases the resistance and 
therefore decreasing the overall 
efficiency and system 
performance. The nº collectors in 
series shall in no case exceed 5.

Parallel connection: with 
multiple investment 
return: the schema is used 
to ensure more balance to 
maintain uniform 
hydraulic diameter pipes



8. TYPICAL SYSTEM COMPONENTS



8.1. BALANCE OF SYSTEM COMPONENTS
•The “Balance of System” (BoS) components is responsible for controlling
and managing the power output of the PV arrays.
•It is a significant part of the cost of a PV system.

SOURCE:Department of Mechanical and Aerospace Engineering, California



Major tasks in reliability:

• Due to environmental effects

• Deterioration of performance

•Thermal stresses and strain

• Dust contamination

8. 2. SCHEMATIC OF FLAT PLATE PV MODULE
COMPONENTS

Packaging of Silicon Solar PV

Major tasks in packaging:

• Wiring

• Bonding

• Sealing

• Encapsulation

•Solder joints failure

• Moisture effect

•Tª induced

SOURCE:Department of Mechanical and Aerospace Engineering, California



• CURRENT IN A SOLAR CELL
I=I1-I0 (exp(qV/kT)-1) (A)

Where:  I1=light generated current

q=electric charge(Coulomb); V=voltage(V)

k=Boltzman´s constant=1.3807x10-22 (J/K)

No power is generated under short and open circuit, the maximum power 
point:

Pm at which the product of V and I is at a maximum. This is the optimal 
operating  point of the solar cell:  Pmax= VmIm=FFVocIsc (W) where: Isc(the 
short circuit current)

Voc should be close to 1. For very good crystalline silicon solar cells, the 
FF=80%

OUTPUT CURRENT

•In OPEN CIRCUIT I=0, all light generated current 
through diode

•In SHORT CIRCUIT V=0, all current passes 
through external load

During open circuit the voltage of open circuit    

Voc=(kT/q)ln(I1/ I0 (1+ (V) http://www.wikipedia.com



The output of a solar cell depends of: 

• Properties of the semi-conductor 
material

• Intensita of insolation

• Cell Tª and the nature of the external 
loads the cell supplies. 

The combination of they gives rise to the 
characteristic operating curves:

MANUFACTURER´S DATA

The conversion efficiency is the most important 
property of a solar cell. It´s defined as the ratio of 
the photovoltaically generated electric output of 
the cell to the radiative power falling on it:

Ideal solar cell has a characteristic that

approaches a rectangle.   

The fill factor:      

(%)



8.2. INVERTERS

• Inverters are used for DC voltage to AC voltage conversion.

• Range in size from 1 Kw to 225 Kw.

• They can easily be connected together, even different models.  

According to output voltage form they could be rectangle, trapezoid or sine shaped. 
Inverter input voltage depends on inverter power, for small power of some 100 W 
the voltage is 12 or 24 V, and 48 V or even more for higher powers. Large inverters 
could be connected in parallel when higher powers are required. According to 
working principle we have many different types of inverters, such as central 
inverters for wide power range from 1 kW to up to 100 kW or even more, string 
inverters and module inverters. Inverters connected to module strings are used in 
wide power range applications allowing for more reliable operation. Module 
inverters are used in small photovoltaic systems. Such solutions are applicable to 
larger systems, however, in practice cheaper, and less reliable solution of central 
inverter or string inverters are used. Special design inverters are available for the 
purposes of hybrid systems.

• Best to locate in cooler area

Inverter efficiency is a ratio of AC power and DC power:  η = PAC / PDC



8.3. BATTERIES
The energy produced during the day, which wasn’t consumed by loads, is 
saved in batteries. Saved energy can be used at night or during the days with 
bad weather conditions. There are many solar battery types available in the 
market. Most often used classic Pb acid batteries are produced especially for 
PV systems, where deep discharge is required. Other, such as NiCd or NiMH 
are rarely used, unless in portable devices. Hermetical batteries often consist 
of electrolyte in gel form. Such batteries do not require maintenance. Typical 
solar system batteries lifetime spans from 3 to 5 years, depending heavily on 
charging/discharging cycles, temperature and other parameters. 

FEATURES: Lifetime depends on charge/discharge cycle rates numbers. The 
deeper the battery is discharged the shorter the lifetime. The most important  
parameter is battery capacity, which is measured in Ah. That depends on: 
discharging current; the higher the discharging current the lower the 
capacity, and vice versa. 

Batteries can be charged in many different ways, for example with constant 
current, with constant voltage etc., which depends on the battery type used. 
The charging characteristics are recommended and prescribed by different 
standards. The solar batteries prices are higher than the prices of classic car 
batteries, yet their advantages are longer lifetime and lower discharging rates. 
Consequently, the maintenance costs of the photovoltaic system are lower. 



ADDITIONAL CHANGES FOR ELECTRICITY SALE GRID 
INTRODUCED BY RESOLUTION Nº280/07 OF AEEG

For PV plants up to 1 MW 
there is a minimum 
guaranteed price for the first 
2 million kWh/year:

▪ 98.00 euro/MWh for the first 
500 MWh/year

▪ 82.60 euro/MWh from 500 to 
1000 MWh/year

▪ 72.20 euro/MWh from 1000 to 
2000 MWh/year

From the 1st of January 2008 GSE purchases the electricity produced by PV 
plants (paying the zonal hourly price) if the system operator doesn’t operate
through IPEX.
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