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Abstract :  Grey wolf algorithm for grid tied solar power generation with improved dynamics and power quality is 

presented in the proposed work that aims to reduce the problems occurring in the long transmission line. The proposed system 

consists of the system that is placed between the source and load in the long transmission line. When the current is said to travel a 

long distance, there occurs some of the major problems like less real power, low maintenance of power factor, large amount of 

harmonics. In order to inject the real power here we are using the solar panel, DC to DC converter, inverter, filter and MPPT. The 

real power is injected to a filter which makes the entire system to act as a shunt active filter. By this the power factor of the system 

is increased. By the increased power factor we can achieve the large amount of efficiency. In the long transmission line the 

harmonics are integer multiples of the fundamental power frequency. The stress caused by the harmonics affect the electrical 

network and potentially damage equipment. By injecting the feedback to the inverter the switching angle can be corrected and the 

percentage level of the harmonics can be reduced to 3-4%. The another problem that occurs in the line is the instability of the power 

at the point of common coupling when there is sudden change in the load. This instability can be overcome by using the grey wolf 

optimization which reduces the instability of the power and tends to reach near the stability level even when there is a sudden 

change in the load. The proposed system the main problems are reduced that are occurring in long transmission line and the 

efficiency is increased. 

 

IndexTerms - Real power injection, Reduce harmonics, Grey wolf optimization, Power factor 

maintenance, Shunt active filter. 
 

 

INTRODUCTION 

     A grid-connected photovoltaic system, or grid connected PV system is an electricity generating solar PV power system that is 

connected to the utility grid. A grid connected PV system consists of solar panels, inverters, a power conditioning unit and grid 

connected equipment. Moreover, since there are no batteries, maintenance cost is kept at a minimum. Here the solar power generated 

will not be stable and it varies time to time. In order to make the power stable the solar panel is connected to the DC to DC converter 

which stables the power flow. The output power from the DC to DC converter will not be able to connect directly to the grid since 

we have AC grid. Hence the DC to DC converter is connected to the inverter which converts the DC power to AC. Though it is 

converted to AC power the output cannot be connected directly to the line. It is connected to the filter and power quality conditioner 

and then the entire output is connected to the line at the point of common coupling. Here there are certain technologies like MPPT, 

GWO and PWM are used. These control technologies are used to control the devices in the circuit, in order to make the work under 

a stable condition. In short the above proposed system is used to reduce the faults in the long transmission lines and improve the 

power factor, makes the line stable and the harmonics are also reduced. 

 

EXIASTING SYSTEM  

The existing system is based on the reference frame theory for the grid connected solar system. The grid connected PV system 

consisting of MPPT tracking, PV panels, resistance capacitance ripple filter, linear and non – linear loads. The performance of the 

PV system depends on the effective working of control algorithm and comprising of two integral controllers. The controllers 

calculate the solar PV current which generate the required pulses for those source converter. The star – delta transformer which is 

a compensation for the neutral current and solar grid system eliminates harmonics and zero voltage regulation. 
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There exists the large number of losses due to long transmission line. By using the Proportional – Integral (PI) controllers there 

occurs the drawbacks like low maintenance of the power factor and less reduction of the harmonics that are occurring in the long 

transmission line. By the less maintenance of the power factor the efficiency of the entire system is said to be reduced and it also 

reduces the life time of the system and also increases the operating cost of the system. By this system the harmonics cannot be 

reduced to a large amount which also leads to the large amount of line losses. 

 

GRID TIED – SOLAR POWER GENERATION 

When the power transfers from the power station to the consumer through the long transmission line there tend to arise a 

lot of problems. One of the problems that are arising in the long transmission line power transfer are very poor power factor 

maintenance. This poor power factor maintenance in the line leads to less efficiency. The other problems are the harmonics, more 

heat generation and more amount of loss of power that flows through the long transmission line. It can be reduced by the proposed 

system of optimized controller gains using grey wolf algorithm for grid tied solar power generation with improved dynamics and 

power quality.  

Major components 

 solar panel 

  DC to DC converter 

 inverter 

 filter 

Here the real power is generated by the solar panel, it is the source and the power generated by the solar panel will not be 

stable and it varies time to time. In order to make the power stable the output of solar panel is injected to DC to DC converter. A 

DC to DC converter is an electronic circuit or electromechanical device that converts a source of direct current from one voltage 

level to another. In this way the real power is injected to the circuit. 

The DC power cannot be injected directly to the line hence it is AC. To convert the DC into AC, the output of the DC to DC 

converter is injected to the inverter which converts DC to AC. Hence to maintain the frequency, the output of the inverter is given 

to filter. An inverter accomplishes the DC to AC conversion by switching the direction of a DC input back and forth very rapidly. 

As a result, a DC input becomes an AC output. 

 

Fig 1. Block diagram for grid tied - solar power generation 

 

In addition, filters and other electronics can be used to produce a voltage that varies as a clean, repeating sine wave that 

can be injected into the power grid. The sine wave is a shape or pattern the voltage makes over time and it’s the pattern of power 

that the grid can use without damaging electrical equipment. In the filter the output frequency is maintained and the power factor is 

maintained. By the maintenance of the power factor the efficiency will be increased. By this increase in the power factor the total 

efficiency is also tend to increase. Fig 1 shows the Block diagram for grid tied - solar power generation. 

In the long transmission line, during the power transmission there arises the harmonics which leads to the loss of power 

that is being transferred and increases the heat generation. It can overcome by taking the feedback from the load side and giving it 

to the inverter the level of the harmonics can be reduced to 3-4%. By the reduction of the harmonics the line losses can be reduced. 

In the proposed system we have made use of certain technologies which controls the working system they are as follows. 

Technologies used: 

 Grey Wolf Optimization(GWO) 

 Maximum Power Point Tracker (MPPT) 

 Pulse-Width Modulation(PWM) 
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Fig 2. Simulation Block Diagram. 

Grey wolf optimization algorithm (GWO) is a procedure which is executed iteratively by comparing various solutions till an 

optimum or a satisfactory solution is found. An MPPT is electronic tracking – usually digital. The charge controller looks at the 

output of the panels and compares it to the battery voltage. It then figures out what is the best power that the panel can put out to 

charge the battery. Pulse-Width Modulation (PWM) is a powerful technique for controlling analog circuits with a microcontroller’s 

digital outputs. PWM is used in many applications ranging from communications to power control and conversion. 

 

 

Fig 3. Simulation result 

 

 
 

Fig 4.Simulation before compensation. 
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Fig 5. Simulation after compensation. 

Benefits of grid tied – solar power generation 

 It requires a low cost of equipment and installation 

 Maintains power factor 

 Less line loss 

 Reduces harmonics 

 Reduces heat production 

 Maximum power can be transferred  

CONCLUSION 

The need of the integrating optimized controller gains using grey wolf algorithm for grid tied – solar power generation with 

improved dynamics and power quality in the power system is to reduce the problems that are occurring during the power 

transmission and make the system to deliver the maximum amount of power that is being transferred in the system.   
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