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LAYOUT AND OPERATION OF WIND POWER PLANT 
 
 
 

 

 
There is an air turbine of large blades attached on the top of a supporting tower of 

sufficient height. When wind strikes on the turbine blades, the turbine rotates due to 

the design and alignment of rotor blades. The shaft of the turbine is coupled with an 

electrical generator. The output of the generator is collected through electric power 

cables. 

Working of Wind Turbine 

When the wind strikes the rotor blades, blades start rotating. The turbine rotor is 

connected to a high-speed gearbox. Gearbox transforms the rotor rotation from low speed to 

high speed. The high-speed shaft from the gearbox is coupled with the rotor of the generator 

and hence the electrical generator runs at a higher speed. An exciter is needed to give the 

required excitation to the magnetic coil of the generator field system so that it can generate 

the required electricity. The generated voltage at output terminals of the alternator is 

proportional to both the speed and field flux of the alternator. 

The speed is governed by wind power which is out of control. Hence to maintain 

uniformity of the output power from the alternator, excitation must be controlled according 

to the availability of natural wind power. The exciter current is controlled by a turbine 

controller which senses the wind speed. Then output voltage of electrical 

generator(alternator) is given to a rectifier where the alternator output gets rectified to DC. 

Then this rectified DC output is given to line converter unit to convert it into stabilized AC 

output which is ultimately fed to either electrical transmission network or transmission grid 

with the help of step up transformer. An extra units is used to give the power to internal 

https://www.electrical4u.com/alternator-or-synchronous-generator/
https://www.electrical4u.com/alternator-or-synchronous-generator/
https://www.electrical4u.com/alternator-or-synchronous-generator/
https://www.electrical4u.com/step-up-transformer/
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https://www.electrical4u.com/battery-working-principle-of-batteries/


BEEE (Part-A) 

 

DEPARTMENT OF EEE, AITS::TIRUPATI  Page 11 
 

LAYOUT AND OPERATION OF SOLAR POWER PLANT 

 

Solar Energy System 

Solar energy is the light and radiant heat from the Sun that control Earth’s climate 

and weather and protract life. It is a renewable source of energy and originates with 

the thermonuclear process that transfers about 650,000,000 tons of hydrogen to helium 

per second. This action produces lots of heat and electromagnetic radiation. The 

produced heat remains in the sun and is helpful in upholding the thermonuclear 

reaction and electromagnetic radiation together with visible, infrared and ultra-violet 

radiation flow out into space in all directions. 

Solar energy system is the pollution free source of energy and always available 

because, sun is the single source of solar energy (also known as renewable energy or 

non-conventional energy) which sits at the central point of solar system and radiate 

energy at an tremendously huge and fairly constant rate, per day per year as the form 

of electromagnetic radiation. Sun contained huge amount of energy. 

Working Principle of Solar Power Plant: 
 
The solar power plant is also known as the Photovoltaic (PV) power plant. It is a large-scale 

PV plant designed to produce bulk electrical power from solar radiation. The solar power plant 

uses solar energy to produce electrical power. Therefore, it is a conventional power plant. 

Solar energy can be used directly to produce electrical energy using solar PV panels. Or there 

is another way to produce electrical energy that is concentrated solar energy. In this type of 

plant, the radiation energy of solar first converted into heat (thermal energy) and this heat is 

used to drive a conventional generator. This method is difficult and not efficient to produce 

electrical power on a large scale. Hence, to produce electrical power on a large scale, solar 

PV panels are used. 

https://www.electricaltechnology.org/2020/12/electrical-energy.html


BEEE (Part-A) 

 

DEPARTMENT OF EEE, AITS::TIRUPATI  Page 12 
 

Photo Voltaic (PV) Principle 

Silicon is the most commonly used material in solar cells. Silicon is a semiconductor 

material. Several materials show photoelectric properties like; cadmium, gallium 

arsenide, etc. 

Electron-holes pairs are created in solar cells. The PV materials have the property to 

absorb photons of sunlight. The valance band electrons of semiconductor material are 

at lower energy and the electrons of conduction band are at a higher energy level. The 

difference between this energy level is known as band gap energy Eg. 

When sunlight falls on solar cells, the difference between photon energy E and 

bandgap energy Eg is absorbed by the cell. And it excites some electrons to jump 

across the bandgap. These electrons move from the valance band to the conduction 

band and create holes in the valance band. 

 
Components of Solar Power Plant 

The major components of the solar photovoltaic system are listed below. 
 Photovoltaic (PV) panel 

 Inverter 

 Energy storage devices 

 Charge controller 

 Photovoltaic (PV) Panel 

PV panels or Photovoltaic panel is a most important component of a solar 

power plant. It is made up of small solar cells. This is a device that is used to 

convert solar photon energy into electrical energy. 

Generally, silicon is used as a semiconductor material in solar cells. The typical 

rating of silicon solar cells is 0.5 V and 6 Amp. And it is equivalent to 3 W power. 

The number of cells is connected in series or parallel and makes a module. The 

number of modules forms a solar panel. 

According to the capacity of power plants, a number of plates are mounted and 

a group of panels is also known as Photovoltaic (PV) array. 

 Inverter 

 The output of the solar panel is in the form of DC. The most of load connected 

to the power system network is in the form of AC. Therefore, we need to convert 

DC output power into AC power. For that, an inverter is used in solar power 

plants. 

 For a large-scaled grid-tied power plant, the inverter is connected with special 

protective devices. And a transformer is also connected with the inverter to 

assures the output voltage and frequency as per the standard supply. 

https://www.electricaltechnology.org/2020/09/series-parallel-and-series-parallel-connection-of-solar-panels.html
https://www.electricaltechnology.org/2020/10/calculation-design-solar-photovoltaic-modules-array.html
https://www.electricaltechnology.org/2013/05/typical-ac-power-supply-system-scheme.html
https://www.electricaltechnology.org/2020/06/types-of-inverters.html
https://www.electricaltechnology.org/2012/02/working-principle-of-transformer.html
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Energy storage devices 
 

The batteries are used to store electrical energy generated by the solar power 
plants. The storage components are the most important component in a power 
plant to meet the demand and variation of the load. This component is used 
especially when the sunshine is not available for few days. 

 
The capacity of a battery is that how much amount of electrical power it can 

store. The capacity of batteries is measured in Ampere-hours (AH) rating. 

 

For example, a battery having 100 AH battery can supply 1 Amp current for 100 
hours or 100 Amp current for 1 hour. 

 

For a long life of a battery, never fully discharge a battery. And in case, if a 
battery is fully discharged, never keep fully discharged battery for a long time. 

 
The capacity of a battery is affected by the temperature. There is a reduction of 

0.6% of capacity for every degree Celsius rise in temperature more than 25˚ C. 

 

There are two types of batteries used in the solar power plant; 

Lead-Acid battery 

Nickel-Cadmium battery 

 

Charge Controller 

 
A charge controller is used to control the charging and discharging of the 

battery. The charge controller is used to avoid the overcharging of the battery. 

The overcharging of a battery may lead to corrosion and reduce plate growth. 

And in the worst condition, it may damage the electrolyte of the battery. 

Sometimes, the charge controller is termed a solar battery charger. There are 

many technologies used to make a charge controller. For example, the most 

popular technique is the MPPT charge controller that is known as “Maximum 

Power Point Tracking”. This algorithm is used to optimize the production of PV 

cells. 

https://www.electricaltechnology.org/2021/02/solar-charge-controller-sizing-mppt-pwm.html
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Protective Devices: 
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TYPES OF DISTRIBUTION SYSTEMS: PRIMARY AND SECONDARY 

DISTRIBUTION SYSTEMS 
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Fig. Secondary Distribution Systems 
 
 
 
 

***** THE END***** 
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