
RENEWABLE ENERGY TECHNOLOGY
PHOTOVOLTAICS

Solar PV power is one of the fastest-growing energy resources globally and is now the second 
most deployed renewable energy technology across the world by installed capacity, a�er wind. 

DESIGN CONSIDERATIONS

APPLICATIONS

WORKING PRINCIPLE 
When photons strike a PV cell, they may be reflected 
or absorbed or pass right through. The absorption of 
a photon in material means that its energy is used to 
excite an electron from an initial energy level to a 
higher energy level, leading to creating an elec-
tron-hole pair. 
The energy will then be released, in order to use the 
energy stored in the electron-hole pair, the pairs 
must be separated, and the electrons must be 
collected in an external circuit. The electric power that a PV system can produce 

in a year depends on:
○  Availability of the solar radiation;
○ Orientation and inclination of the modules;
○ The efficiency of the PV installation.

The following aspect should be taken into con-
sideration to design the system correctly :
○  Demand Side
○  Available Sun Resources
○ Energy Yield
○ Performance Ratio

COMPONENTS OF PV SYSTEM:
� Solar panel/module, the basic building block of 
a photovoltaic module, is the photovoltaic cell. The 
photovoltaic module/panel is an array of photovoltaic 
cells, where the type of module is determined by 
the cells that compose it. 

a. Monocrystalline Cells
b. Polycrystalline (Multicrystalline) Cells
c. Thin-film Cells
d. PERC CellS
e. Bifacial  Cells
f. Heterojunction Cells

� The mounting structure is used to support the 
modules and direct them toward the sun. There are 
two types of racking, fixed-tilt and tracking 
systems. 
� DC-DC converters are used to convert the 
module's variable voltage output to a fixed volt-
age output. 
� Inverters are used in grid-connected systems 
to convert the DC electricity generated from the PV 
modules into AC electricity that can be exported to 
the grid.

� Cables are used to connect the various compo-
nents of the PV system to one another and the 
electrical load.
� Energy storage is an essential component of 
stand-alone systems since it ensures that the 
system can deliver electricity at all hours of the day 
and night and during periods of bad weather.

Photovoltaic systems are classified based on their functional and operational requirements, component 
configuration, and how they are coupled to other power sources and electrical loads.

○ Modular
○ Renewable Energy 
   Source.
○ Low Maintenance Costs
○ Environment-friendly 
   energy. 
○ Silent energy provider 
○ It helps in reducing the     
   electricity bill. 
○ Energy independence.

○ Intermi�ent source
○ The relatively high cost   
    (initial cost, land, 
     storage)
○ Land and space
  availability

ADVANTAGES POINTS TO CONSIDER
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� STAND-ALONE SYSTEMS

� GRID-CONNECTED SYSTEMS

� HYBRID SYSTEMS

PV SYSTEM

TYPES OF PV SYSTEMS

TECHNOLOGY DESCRIPTION

○ Power plants ○ Roo�op systems ○ Building
   Integrated PV

○ Solar-Powered
  Desalination

○ Solar carports ○ Solar Vehicles

○ Solar PV-Thermal Systems○ Floating PV

○ Solar Lights ○ Solar Chargers ○ Agrophotovoltaic


