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Abstract 
 
The main objective of this research paper is to make a survey on the 

feasibility of different intelligent optimization techniques implemented in 

power system. These optimization techniques are implemented in power 

system to supply a stable, reliable and quality power to the electricity 

utilizers in order to attain efficient usage of utilities at the consumer’s end. In 

this work different types of optimization techniques are examined to find an 

optimal solution for specific power system problems like achieving the 

optimal positioning of hybrid filters for reducing the harmonics injected into 

the power system, satisfying energy demand, attaining voltage stability, 

minimizing the cost of generation, economic dispatch problems, tuning 

different control parameters in controllers, enhancement of power quality and 

so on.  As a known fact the nonlinear loads and semiconductor devices are 

the sources of harmonics in power system. Still researches are carried out in 

the optimal placement of filters, Custom Power Devices, Capacitors, 

Transformers and so on in power system. The optimally placed filters should 

not exceed the precise THDV and THDI limits as per IEEE 519-1992 

standard. 

 

Key words: Optimization Techniques, Custom Power Devices (CPDs), 
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1 Introduction 
 

Electricity plays a key role in the each and every activities of the 

personnel. Thus, the increasing demand for electricity challenges the 

producers to supply quality power. So, electricity is produced with specified 

aspects which needs to be monitored and maintained repeatedly to assure the 

customers with robust, quality and uninterruptable power supply. In late 80s 

the concept of custom power devices was introduced to rectify the power 

quality issues. The CPDs are built using converter circuits which includes 

power semiconductor switches [1]. There are two types of power electronic 

switching circuits. They are Forced commutated switching circuits and self-

commutated switching circuits. The current and voltage harmonics can be 

controlled by using self-Commutated circuits. But these switching circuits 

are mainly implemented in the real and reactive power flow control. Since 

these circuits have semiconductor switches, they may also produce 

harmonics in the power system. Voltage sag and harmonics are considered as 

the major crisis in power system. The harmonics in power system is very 

dangerous because it may cause damage to power cables, distribution 

transformers, various power system components and also leads to poor 

performance of electrical and electronic devices located at consumer’s end. 

Rapidly developing industries implementing non-linear loads and distributed 

generation in their premises which plays a major role in the deterioration of 

power quality [2].Power quality is enhanced by improving voltage stability 

and suppressing the effect of harmonics in power system, by using adaptive 

measures like compensating devices, hybrid filtering techniques etc., The 

capability of compensating and mitigating devices can be improved by using 

controllers along with optimization techniques. Optimization techniques are 

used in power system as a remedy for harmonic reduction, capacitor 

placements, cost minimization, loss minimization, for positioning CPDs, for 

optimal Placement of filters and so on. In general optimization techniques are 

implemented for obtaining a maximal and minimal solution for a specified 

problem. The optimization techniques are classified as deterministic and 

stochastic techniques. The former method find solution for a problem based 

on analytical programming [3]. They can also be called as mathematical 

optimization techniques. In earlier days techniques like linear, quadratic, 

non-linear, dynamic programming etc. are used for various power quality 

issues. For complex optimization problems, the deterministic methods cannot 

be able to find feasible solution within the prescribed time.    The problem 

faced by the former method is amended by stochastic techniques. Stochastic 

optimization can able to solve decision making problems [4],[5]. After the 

establishment of artificial intelligence, intelligent controlled optimization 

techniques are widely used [6].This research paper has been written to 

examine various optimization techniques methodology and also, to have a 

knowledge about the role of these techniques in power quality improvement.  
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Hence, in this research paper various AI based optimization techniques 

are discussed which includes Particle Swarm Optimization (PSO), Ant 

Colony Optimization, Flower Pollination Algorithm etc., In section 2, the 

intelligent control techniques are discussed. Section 3 explains about 

different optimization techniques, their applications in power system network 

and also their merits and demerits are discussed in detail. The feasible 

algorithm for a specific problem is concluded in section 4. 

 

2 Intelligent Control Techniques 
 

With the increased demand for electricity, the complexity of power 

system also increases. But each and every customer should be supplied with 

reliable, strong and pollution less power. Due to the rapid growth of power 

electronic devices and distributed generation concept the generated power 

gets polluted by harmonics and results in poor stability of voltage. To 

eliminate the harmonics and to maintain stable voltage in power system 

active, passive, hybrid filters and also custom power devices are installed in 

the network. The efficiency of the filters and custom power devices can be 

improved by using numerous control techniques [7]. The control techniques 

may include conventional as well as intelligent controllers. Most of the 

survey papers concluded that the intelligent control techniques are 

functioning better when compared with conventional control methods like PI, 

PID controllers [8]. Artificial Intelligence developed by analysing human 

behaviour [9]. Here, the evaluation of any problem is carried out by a 

machine then it would be elucidated by human. Some of the Intelligent 

control methods includes Artificial Neural Network Controllers (ANN), 

Fuzzy Logic Controllers, Neuro Fuzzy Controllers etc. 

Fuzzy logic controllers convert the numeric data into linguistic variables 

using fuzzification process and vice versa by defuzzification process. The 

efficiency of power system components is improved by fuzzy controllers 

[10],[11],[12]. 

In ANN method individual neurons are trained by suitable method to 

generate output from the given set of input functions. ANN can be applicable 

for the system where a fast response is required. Mostly it is applicable for 

protection of power system [13],[14]. 

Neuro fuzzy controller is hybridization of fuzzy and neural networks. 

 

3 Optimization Techniques 
 

Though intelligent controllers are introduced in the power network for 

eradicating various power quality issues, for example, the harmonic pollution 

in power system can be reduced by controlling a filter to attain a stable 

voltage, the optimal positioning of filters further increases the performance 

of filters [15],[16],[17],[18],[19],[20].  
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So, optimization algorithms are formulated to find a suitable solution for 

sizing and placing the filters in the network 

[21],[22],[23],[24],[25],[26],[27],[28],[29]. In this section a glimpse of 

various optimization algorithms and their role in power system are explained. 

 

3.1 Particle Swarm Optimization (PSO) Algorithm 
 

In 1986 Reynolds introduced a boids (bird – oid objects) model. Due to 

complexity that model was not successful. Later in 1995 James Kennedy and 

Eberhart developed the work of Reynolds and proposed the formal Particle 

Swarm Optimization technique [30],[31],[32],[33],[34],[35]. It is one of the 

basic methods of stochastic algorithm framed on the basis of social behaviour 

of a set of population especially from flocking of food searching birds and 

schools of fish. Here, the birds are considered as particles. Individual particle 

carries the solution of optimization problem. Solution depends on the 

position and velocity of each particle [36],[37],[38],[39],[40],[41]. From the 

optimization function a specific value is initialized for each particle. Once 

the particle gains experience in its speed and position, it could be able to 

attain its best velocity and position. This attained velocity and position is 

applicable for entire population. Thus, in PSO individual particle is 

responsible for convergence of optimal solution. 

 

3.1.1 Role of PSO in Power System 
  

Ahmed A.A. Esmin et al (2012) implemented the PSO algorithm in 

power system network to minimize the power loss in distribution as well as 

in transmission network [42]. S.K. Rautray et al (2012) used this PSO 

algorithm to find the optimal control parameters for TCSC which helps to 

regulate the line impedance, also the stability of network is improved and the 

power system oscillations are damped [43]. Adeyemo I. A et al (2015) 

proposed the PSO algorithm for reducing the low order harmonics and THD 

in a voltage source multilevel inverter by using SHE-PWM technique. Here, 

PSO is used to select the switching angles of PWM to reduce the level of 

harmonics in the system [44]. Further PSO can be implemented in power 

system networks to find the optimal solution for relay protection 

coordination in distribution networks, economic dispatch of generators in the 

grid, to minimize the transmission losses and so on. 

 

3.1.2 Steps for PSO Algorithm 
 

Step 1: Initialize the velocity and distance of each particle 

Step 2: Validate the initial Values and obtain the fitted values. 

Step 3: Update the velocity and distance of the particles. 

Step 4: Validate the updated values. 
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Step 5: Compare the updated values with fitted values. 

Step 6: If updated and fitted values matches, then finalize the optimal 

solution. 

Step 7: Check for iteration 

Step 8: Stop the Process. 

 

3.1.3 Advantages 
 

1. Simple and Robust 

2. Requires Minimum Parameters 

3. Parallel Computation can be achieved 

4. Takes less computation time and fast convergence. 

 

3.1.4 Disadvantages 
 

1. Facing difficulties in deciding initial parameters. 

2. Not suitable for scattering problems 

3. For Complex problems, it may lead to premature convergence. 

 

 
Fig.1: Flowchart for PSO 
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Fig.1 shows the flow chart for PSO algorithm. Here, the flowchart 

explains the methodology for Particle Swarm Optimization. Initially, the 

position and velocity of the particles are decided and their best fit is selected. 

Then the velocity and position are updated and compared with the fitted 

value. If these two values are same, then we can say that the optimal solution 

is reached for the specific problem. If they are not equal, then check whether 

maximum iteration is attained or not. If the above said condition is satisfied, 

then stop the procedure. If the condition is not satisfied, then repeat the 

process after updating the velocity and position of the particles. 

 

3.2 ANT Colony Optimization (ACO) 
 

Deneubourg and co-workers proposed the basic model for ACO through 

Double Bridge Experiment. Getting inspired from the model Marco Dorigo, 

in 1992 extended the basic model to ACO algorithm 

[45],[46],[47],[48],[49],[50].The basic principle behind this algorithm 

depends on stigmergy, a non–symbolic form of communication. In ant 

colonies, many species deposit a pheromone material in their travelling path 

while searching for food. Initially the ants follow different paths to find food 

source from the nest. The remaining ants from the colony reaches the food 

source through pheromone concentration. By default, most of the ants’ travel 

in the shortest path from nest to food source. This is achieved by the 

concentration of pheromone material. 

While travelling, the deposit of pheromone concentration exists in the 

shortest path compared to the longer one.  So, the remaining ants’ reaches the 

food source through shortest path. Thus, the ants can complete their task in a 

very short span of time. From this real ant behaviour artificial ant has been 

framed. It is used for solving numerous optimization problems 

[51],[52],[53],[54],[55]. The present movement of artificial ant depends on 

the movement stored in the memory. Here different nodes are assumed for 

the movement of nodes. The solution is validated by transition of ants from 

one node to another. Same amount of pheromone material is carried by each 

ant. This will be distributed evenly during transition state. Updating 

pheromone level takes place after the ant completed the transition from first 

node to last node. If a best optimal solution is obtained, then the ant 

maintains good quantity of pheromone level. 

 

3.2.1 Role of ACO in Power System 
  

K. Rayudu et al (2017) implemented ACO algorithm in enhancing the 

voltage stability of the power system network by minimizing the L – Index 

values of the load buses [56]. J. Soares et al (2011) implements ACO 

technique to solve the optimal power flow problems especially reducing the 
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cost of generation as well as for maintenance and repairing planning 

procedure [57].  

ACO can also be applied to reconfigure the feeders in radial distribution 

networks [58], also for optimal sizing and placement of filters in radial 

distribution network to minimize the power losses and also to maintain the 

harmonic voltage and THD range within the accepted limits [59].  

 

3.2.2 Steps for ACO Algorithm 
 

Step 1: Fixing the initial amount of pheromone substance at each node in 

the graph. 

The initialization of pheromone values depends on the optimization 

problem.It may be assigned as 0 – 1 and for some problems the value is 

initialized as 1. 

Step 2: Finding optimal solution from the pheromone trails for 

constructing the graph.Each artificial ant constructs the graph in a step by 

step procedure by using the transitional rule. 

Step 3: Updating the pheromone quantity after the completion of 

transition process.Here, the pheromone quantity can be updated immediately 

or based on the evaporation rate.Immediate updating process depends on the 

quality of solution.This is practiced to avoid lagging in local optimization. 

Step 4: Check for optimal solution. 

Step 5: If Optimal solution obtained, then stop the process. 

  

3.2.3 Advantages 
 

1. Suits for Parallel searching in a population. 

2. Good solutions are achieved at a faster speed due to positive 

feedback. 

3. Dynamic variations in updated values can be handled easily. 

4. Feasible convergence is obtained. 

 

3.2.4 Disadvantages 
 

1. Facing difficulties in theoretical analysis. 

2. Dependent on random decisions. 

3. Experimental research is better when compared to theoretical 

analysis. 

4. Facing uncertainties in convergence timing. 
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Fig.2: Flowchart of ACO optimization 

 

 Fig. 2 represents the flowchart of ACO algorithm. This flowchart 

explains about the artificial ants’ methodology. At each node the pheromone 

deposit is initialized. Then, a graph is constructed using transition solution to 

obtain feasible solution. After that, check for optimal solution and 

completion of iteration process. If both the conditions are satisfied, then end 

the process. If conditions are not satisfied, then repeat the process after 

updating pheromone deposit. 

  

3.3 Artificial Bee Colony Optimization (ABC) 
 

This is another type of stochastic algorithm mainly derived to solve 

multidimensional, constraint and unconstraint problems. In 2005, Karaboga 

introduced this algorithm.  
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As per the name Artificial Bee Colony algorithm is a population-based 

algorithm in which the foraging behaviour of bees for searching their food 

source with high concentration of nectar and finally ended with quality food 

source for their population [60],[61],[62],[63],[64]. This population includes 

three types of people, they are Worker bee, Onlooker bee and Scout bee. 

Initially the worker bee goes in search of food source without any previous 

experience once it finds the food source it stays at the hive itself and by 

dancing, they give communication to the other bees in their population. Once 

the onlooker bee finds the best solution for food source, they pass the 

information to the family. On the other hand, the scout bee separately 

searching for food source with previous experience [65],[66],[67],[68],[69]. 

Once the scout bee finds the food source with abundant nectar. Then optimal 

solution for problem is updated. Once the food source and searching position 

is finalised most of the worker bee becomes scout bee for that family. The 

flow chart of Artificial Bee colony algorithm is shown in fig.3 

 

3.3.1 Role of ABC algorithm in Power System 
  

The prediction of system stability using fast voltage stability index is 

achieved by ACO algorithm. Here, the week buses are identified from the 

loading of reactive power and the stability of the power network is enhanced 

[70]. It is also proposed to solve the reactive power optimization problems 

[71]. Also, the ramp rate limits of the generators and the economic power 

dispatch problems are solved using ACO [72]. Further it can be implemented 

for maintaining the reactive power limits for generators and capacitor banks, 

bus voltages and tap changer limits for transformers. Again, it is involved in 

reducing real power losses and enhancing voltage stability of the network 

[73]. ABC plays a vital role in the optimal sizing and operation of storage 

batteries in hybrid power systems [74]. 
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Fig.3: Flow Chart of Artificial Bee Colony Algorithm 

Fig.3 represents the flow chart for ABC algorithm. First the random 

number of worker bees initialized and its fitness is evaluated. The onlooker 

bee finds optimal solution. In the meanwhile, the scout bee search for 

abandoned solution. If the scout bee finds the solution, then the optimal 

solution is updated and check for completion of maximum number of cycles. 

If MCN is reached, then finalize the optimal solution. If MCN is not reached, 

then continue the process after evaluating the fitness of worker bee. 

 

3.3.2 Steps for ABC Algorithm 
 

Step 1:  Select the minimum number of worker bee to find the solution 

and set it as cycle 1. 

Step 2: For each worker bee evaluate the fitness 
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Step 3: Each onlooker bee finds the optimal solution with the help of 

worker bee. 

Step 4: If the scout bee finds the abandoned solution, then change to new 

solution. 

Step 5: Keep a trace of best solution obtained so far. 

Step 6: Now repeat the cycle until MCN (Maximum Cycle Number) is 

reached. 

 

3.3.3 Advantages 
 

1. It is a simple, flexible and robust system. 

2. Complex systems can be solved easily. 

3. Implementation of the system is simple. 

 

3.3.4 Disadvantages 
 

1. Worker bee fitness is evaluated for new parameters. 

2. There is a lag in the process due to sequential process. 

3. Once the scout bee finds optimal solution, there is a need for 

evaluation of the objective function again and again. 

 

3.4 Fire Fly Algorithm 
 

As inspired from the bright luminous characteristics of fireflies, yang 

formulated firefly algorithm in the year of 2008 [75],[76]. This algorithm is 

designed based on the following assumptions. 

1. All these fireflies are attracted to their neighbour using its 

luminous characteristics. The brightest firefly is attracting the others 

irrespective of their sex since they are assigned as unisexual organism. 

2. The factor of attractiveness between the fireflies is inversely 

proportional to the distance between them. If the brightness factor is less 

between the fireflies, then they will follow random motion. 

3. The brightness of the firefly is affected by the objective function. 

So, in firefly algorithm the objective function depends on the intensity of 

light emitted by fireflies. The intensity of light emitted by the species is 

inversely proportional to the square of the area [77],[78],[79]. The firefly 

algorithm is working based on the relation between area and light intensity. 

This principle is used to find the fitting function which decides the distance 

between two fireflies. To get optimal solution for fitting function the fireflies 

are made to move randomly within the population. This random movement 

will continue until the firefly with less intensity within the population gets 

attracted towards the brightest one. To find the optimal solution for a 

problem, the following procedures are practiced in firefly algorithm, they are 

attractiveness, randomization and absorption [80],[81],[82].  
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The factor of attractiveness decides the communication between two 

fireflies based on their light intensity. If this factor is assumed as 0, then the 

attraction between the fireflies is not successful because of poor light 

intensity. Thus, the procedure will enter into the second process of 

randomization. Here, the fireflies move randomly in free space. The 

parameters for randomization are determined by gaussian distribution which 

decides the value from 0 to 1. Finally, the absorption parameter plays a vital 

role in deciding the convergence speed for an optimal problem. The range of 

absorption parameters are considered between 0 and infinity. Factor of 

attractiveness depends on this range. So, it will get affected. If absorption 

parameter is 0, then attractiveness of fireflies increases and if absorption 

factor is nearer to infinity, then attraction between fireflies’ decreases 

indicating that the light intensity is not visible for the other firefly due to 

some mist or fog around the search area. 

 

3.4.1 Role of Fire Fly Algorithm in Power System 
  

Fire fly algorithm is used in the reduction of losses in transmission 

network of real power system. The losses are minimized by optimizing the 

transformer tapings in the network [83]. Fire fly algorithm is also 

implemented in the field of harmonic reduction. First step in reduction 

methodology depends on the estimation of harmonic in the power system. 

Here, it is applied in power system for estimating the amplitude and phase 

angle of the harmonic content in power system [84]. The other application of 

fire fly algorithm includes the selection of optimal control parameters for 

minimizing the fuel cost and plays a vital role in reducing generators 

emission [85]. Used as a Load frequency controller in thermal power system 

[86]. It is also recognized to solve economic load dispatch problems [87]. 

Fire fly algorithm is a proposed algorithm for load frequency control in 

multi-area interconnected power system [88]. 

 

3.4.2 Steps Involved In Firefly Algorithm 
 

Step 1: Initialize the population of fireflies. 

Step 2: Assign the coefficient of light absorption. 

Step 3: Estimate the intensity of light emitted by a firefly. 

Step 4: Assign the attractiveness factor. 

Step 5: Validate the distance and light intensity of population. 

Step 6: If validation is satisfied, then finalise the factor of attractiveness 

with optimal solution. 

Step 7: if validation is not satisfied, then find new solution with updated 

light intensity. 

Step 8: Repeat the process until maximum iteration is reached to get best 

firefly for optimal solution. 
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Fig.4: Flow Chart of Firefly Algorithm 

 

The flow chart of firefly algorithm is shown in fig.4. Here, the firefly 

population is initialized in the beginning. As per the foraging characteristics 

of fireflies the brightest fireflies are attracting the fireflies with minimum 

intensity of light. So, light intensity should be estimated and the 

attractiveness factor for fireflies are assigned. After setting the attractiveness 

factor, the distance and light intensity are validated. If the validation 

matches, then check for completion of maximum iteration and end with the 

feasible solution. If validation does not match, then update the firefly 

population and repeat the process by assigning new coefficient of light 

absorption.  
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3.4.3 Advantages 
 

1. It is easy to do hybridization with other optimization techniques. 

2. It is a Flexible System. 

3. It can efficiently handle multi-modal problems. 

4. It has a high speed of convergence. 

 

3.4.4 Disadvantages 
 

1. Fast convergence attained using limited number of iterations 

which results in failure of global optimization. 

2. Due to random search process, facing difficulties in calculation. 

3. It involves multi-population mechanism that leads to locally 

optimal solution. 

4. Many sub-populations result in poor accuracy of optimization. 

 

3.5 Flower Pollination Algorithm (FPA) 
 

FPA is also another stochastic algorithm implemented especially for non-

linear problems. It is a discrete function which does not require any 

derivatives for the solution. In the year 2012, Xin-She Yang proposed the 

Flower pollination algorithm, which purely depends on pollination of flower 

[89],[90],[91],[92],[93]. There are two types of pollination. They are, biotic 

and abiotic pollination. If the pollination process depends on the living things 

like birds, insects etc., then they are called as biotic pollination. If the 

pollination process depends on the natural agents like wind, water etc., then 

they are called as abiotic pollination. Further we can say that the pollination 

process happened in two ways. The first one is self-pollination and the 

second one is cross pollination. As the name specifies self-pollination takes 

place between the flowers of same plant. Cross pollination takes place 

between the flowers of different plants. In cross pollination the pollens 

should be carried to a longer distance by birds, insects etc., so the insects or 

birds follow levy distribution [94],[95],[96],[97],[98]. 

For flower pollination algorithm, the following four rules should be 

followed. 

1. Biotic pollination is always considered as global and cross 

pollination process. 

2. Abiotic pollination always leads to local and self-pollination 

process. 

3. The probability of Reproduction depends on the similarity 

among flowers involved in pollination. 

4. The local and global pollination process is controlled by switch 

probability. Its value ranges from 0 to 1. 
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3.5.1 Role of FPA in Power System 
 

The optimal sizing and placement of distributed generation in 

distribution systems is achieved by using Flower pollination algorithm [99]. 

FPA is used to tune the PID controller parameters in interconnected power 

system for automatic control of generation [100]. It is also used in calculating 

the Transportation Energy Demand [101]. It can be applied in power system 

networks to find the optimal solution for Environmental and Economic 

dispatch which involves the minimization of fuel cost and emission output of 

the generators [102]. Deriving the switching angles of selective harmonic 

based multilevel inverters are very difficult in harmonic reduction technique. 

This optimal problem is rectified by using Flower Pollination Algorithm 

[103]. Also, FPA is applied in tuning the PID controller parameters in power 

system network to enhance the transient stability by means of SVC [104]. 

FPA can also be utilized for tuning control parameters for PI controller 

controlling UPQC for Power sharing management and improving the quality 

of power. Here, the considered control factors are power factor, Voltage Sag 

and THD of hybrid power source [105]. 

 

3.5.2 Advantages 
 

1. It is a population-based algorithm well known for its robustness. 

2. It has fast processing speed. 

3. It can be easily modified based on the requirements of the 

problem. 

  

4. The computation in flower Pollination Algorithm depends on 

switching probability p. So, it possesses simple computation process. 

5. Obtained balanced solution due to levy flight method. 

 

3.5.3 Disadvantages 
 

1. It leads to low precision for the optimal solution. 

2. It also leads to slow convergence since it is a population-based 

algorithm. 

3. Because of diverse population it may results in local 

optimization. 
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Fig.5: Flow chart of flower pollination Algorithm 

The flow chart of flower pollination algorithm is shown in fig.5. From 

the flow chart the step by step procedure for finding optimal solution for a 

specific problem is explained. Initially the population of flowers is selected. 

A random solution has been set for this population. Best solution is computed 

from the random solution. Then, switching probability is framed and the 

selection between global optimization and local optimization is decided by 

using switching probability p [106],[107],[108]. If random solution is higher 

than p, then global pollination is adopted. If the condition is not satisfied, 

then local optimization is adopted.  
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From these two methods the optimal solution is obtained for a specific 

problem. Many literature surveys concluded that best optimal solution is 

obtained for p value ranges from 0.7 to 1. 

 

3.6 Bull Optimization Algorithm (BOA) 
 

M. Anitha et al (2019) explains about bull Optimization technique [109]. 

In this work PQ theory method is used for generating the reference current 

signals for shunt active filters. Here Pi controller is used to tune the filter 

parameters. The application of BOA is to maintain the dc link voltage as a 

stable one. The BOA algorithm is derived based on the cross over and 

mutation process. The best and suitable individual is identified by the 

fundamental Genetic Algorithm. 

 

3.7 Lion Optimization Algorithm (LOA) 
 

M.Anitha et al (2020) describes about Lion Optimization Algorithm 

[110]. In this research work some PQ issues are rectified by using Interline 

Unified Power Quality Controller (IUPQC) and LOA. Here LOA is used to 

maintain DC- Link voltage of IUPQC device. Maziar Yazdani et al (2016) 

explained about the nomads and residential lions. It is also a population-

based algorithm which provide optimal solution from selecting a fitted value 

[111],[112]. From previous memory best fitted lion and lioness is selected for 

mutation to enlighten their future generation. 

 

3.8 Comparison of Optimization Algorithms 
 

Table.1 represents the comparison between the fundamental optimization 

techniques compared on the basis of methodology applied in it, Convergence 

speed, time taken for computation, efficiency of the algorithm and finally the 

attainment of optimal solution. Algorithms considered here are PSO, ACO, 

ABC, Fire Fly and FPA. In this work, these five algorithms are considered as 

the basic optimization algorithms to solve different series of optimization 

problems, they have been compared in the tabular column. From the 

comparison it is clear that except FPA remaining all the algorithms possess 

high speed of convergence. On the basis of computation time PSO, FPA 

takes less time and ACO, ABC, Firefly algorithms takes more time for 

computation. Also, PSO, ACO, ABC possess good efficiency and Firefly and 

FPA have less efficiency. In view of attainment of optimal solution, ACO 

and ABC attained optimal solution whereas the remaining algorithms may 

result in local optimization. From the comparison each method adopts its 

own style to solve a specific problem. 
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Table 1: Comparison of different optimization algorithms 

Algorith

ms 
Methodology Convergence 

Computation 

Time 
Efficiency 

Attainment 

of Optimal 

Solution 

PSO Depends on 

the velocity 

and position 

of the 

particles 

High speed of 

convergence 

Takes less 

time  

Good 

efficiency  

Sometimes 

lead to local 

optimal 

solution for 

complex 

problems. 

ACO Depends on 

the 

Pheromone 

Intensity 

High speed of 

convergence 

Takes more 

time 

Good 

efficiency 

Optimal 

solution is 

attained. 

ABC Depends on 

the Nectar 

density 

High speed of 

convergence 

Takes more 

time 

Good 

efficiency 

Optimal 

solution is 

attained. 

Fire Fly Depends on 

the luminous 

intensity 

Fast 

convergence 

with limited 

iterations. 

Takes more 

time 

Poor 

efficiency 

due to 

sub-

population

s  

Leads to local 

optimal 

solution due 

to sub-

population 

FPA Depends on 

self and cross 

pollination 

process 

Slow 

convergence 

Takes less 

time 

Moderate 

efficiency 

due to 

diverse 

population 

Attained 

balanced 

solution using 

levy flight 

method. 

Sometimes 

leads to local 

optimization 

because of 

diverse 

population. 
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4 Conclusion 
 

Thus, from the research papers it is observed that the harmonic pollution, 

Economic Dispatch Problems, Power Sharing Problems, Voltage Stability 

issues and so on in power system networks can prominently be reduced by 

using closed loop control using conventional and intelligent controllers like 

PI, PID, ANN, Fuzzy etc., Apart from these control techniques, artificial 

intelligence optimization algorithms are implemented in power system 

networks to obtain optimal solution for various optimization problems. These 

optimization algorithms are used to fine tune the controller parameters to 

improve the working efficiency of the filters and other control parameters 

specified in an optimization problem. With the implementation of 

optimization algorithm in power system networks, the placed filters gains 

improvement in its performance that can be able to alleviate the harmonics 

injected in the networks and also a numerous optimal power flow problem 

like voltage stability enhancement, minimizing transient stability etc. can be 

achieved. Researches are carried out on various optimization algorithm till 

today. From the analysis of optimization algorithm, we can conclude that 

instead of using fundamental simple algorithms, hybridization of two or more 

algorithms or modified algorithm performs better in the enhancement of 

power quality in power system. 
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