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 Abstract: Microgrid provide a comprehensive strategic partnership with conventional methods to 

fulfil energy need globally. Microgrid provide energy need individually or with association with 

distributed energy resource such as solar, wind etc. energy supply mechanism should be economically 

beneficially for distributor and efficient. A Varity of cost optimization method available for reducing the 

generation cost for conventional as well as microgrid operation. Cost optimization techniques mainly 

classified with three sub categories such as conventional   or traditional, artificial or computerized and 

hybrid or mixed based (conventional and AI) techniques. This review paper provides a comprehensive 

view to analysis these techniques.  

Keywords: economic dispatch, optimization techniques, microgrids, artificial intelligence, hybrid  

 

 1. Introduction                      

Microgrid effective optimization with DERs need optimization techniques for reducing 

its power   generation cost. A list of optimization techniques available for efficiently 

reduced the generation cost [2][3]. Firstly, invented or described optimization techniques 

called conventional or traditional techniques. These techniques collectively take more 

time to find optimized solution classical coordinate, gradient, modified coordinate are 

subcategories of traditional method for optimization. Other techniques available which 

are more advance than previous are particle swarm optimization, ant lion, crow search, 

artificial algae technique. These are nature inspired population-based optimization 

techniques. More advanced techniques available which uses combination mechanism of 

conventional and ai techniques called hybrid method               

         

   2. Concept Of Economic Dispatch                   

economic dispatch is a very useful concept to optimize the generating cost of a given power 

system. Under economic dispatch we have to find the best useful way to allocate power 

distribution between associated generation units. Each generation unit have certain 

limitation called constraints under which they have to produce power to meet the demand. 

A following graph is shown the relation between fuel input and power output. 
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Fig1 . input output curv of a generating unit 

The heat rate between input and output can easily be shown by the following figure 

 

         

   Fig2.- heat rate curv of generating unit 

       3.  Problem Formulation                                                  
We have a case study in which we have six distributed energy resources units such as dg1 dg2 

dg3 pv1 pv2 and CHP. Here the purpose of economic dispatch is to find optimal power 

generation with consideration of minimum operating cost.   A mathematical standard equation 

been presented which as  

       𝐂𝐢(𝐏𝐢) =  𝐚𝐢𝐏𝐢
𝟐 + 𝛃𝐢𝐏𝐢 + 𝛄𝐢 

     Where C is the generation cost ($), Power generation of i unit(kw), 𝛼,𝛽,𝛾 are cost       

coefficients ($/kw).                        

3.1 Constraints of System              

Mathematical equation subjected to qualifying two given constraints which as                       

3.1.1 Power Balance:                                   

All generated power among all the units should be in a manner that it must be   satisfied the 

energy demand             

Here total generated power is equal to the demand when there is no consideration of 

transmission losses      

∑ 𝐏𝐢 = 

𝐧

𝐢=

𝐏𝐋 

3.1.2    Generation limit             
the power generation amount of each unit must be in the range of their upper bound and 

lower bound of the generation capacity.  Power generation from DERs should be such that it 
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satisfies the load requirement Power generation capacity remains in the range of minimal 

and maximum of DERs 

Such that,                      

   𝐏𝐢𝐦𝐢𝐧 < 𝐏𝐢  >  𝐏𝐢𝐦𝐚𝐱  

      we have an updated mathematical formulation for minimal economic dispatch among other 

DERs units.    

𝒎𝒊𝒏𝑶𝑭 =  ∑  ( 

𝒏

𝒊=𝟏

𝒂𝒊𝑷𝒊
𝟐  +  𝜷𝒊𝑷𝒊  +  𝜸𝒊) −  𝑷𝒊 ×  ∑  𝑷𝒊 

𝒏

𝒊=𝟏

−    𝑷𝑳  

4. Overview Of Computing Techniques  

 There are kind of optimization techniques used in microgrids for solving the complicated 

problems. The study finds three types of optimization techniques which we use in power 

system “conventional  

based, artificial intelligence based and hybrid techniques. These techniques further classified 

into various sub techniques.  

 

 

 

 

 

            Fig 3 – Optimization techniques 

 

4.1 Conventional Techniques: -  

Conventionally techniques are those techniques which are traditional use to find optimal 

economic dispatch solutions. These techniques are easy to use and having simple operational 

mechanism. These techniques have some traditional drawbacks for not capable to deliver 

optimal solution for complex system [6]. Some conventional techniques are shown in the 

fig.- 
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                          Fig 4 - Conventional Method-based Optimization Techniques 

 

4.2     AI Based Methods – artificial based intelligence techniques completely transformed 

the entire economic dispatch field of power system. These techniques are highly motivated 

to perform complex tasks where conventional based techniques show incapability. These 

techniques utilize the artificial intelligence-based programming working models to find 

optimal solutions. These algorithms have high accuracy, fast processing speed to perform 

even extremely complex task. Here are some ai based techniques [39].  

 

 

 

 

 

 

 

 

   Fig5 - AI based techniques 

 

4.2.1 Partial swarm optimization 

The approach of particle swarm optimization is developed by Kennedy and Russell. 

Algorithm is based on the searching behavior of particles or agents of swarms. Swarms 

works with the helping natures of each other to find the food objects. Each swarm search 

the food in a way that they utilize their best position with each individual and also nearby 

swarm experiences. They find their food object by applying this approach with minimum 

time. PSO provide a high-quality best solution with a short duration of time. An objective 

function is provided to find best optimal output and for this case particle with lower value 

has high performance compare to another particle. Each particle has its best personal 

performance called Pbest and best performance among the pbest is called gbest. The 

updated velocities and positions of the particle is determined through  

    𝑉𝑖
𝑡+1 = ω𝑉𝑖

𝑡 + 𝐶1𝑟1(𝑋𝑖𝑝𝑏𝑒𝑠𝑡 – 𝑋𝑖
𝑡) + 𝐶2𝑟2(𝑋𝑖𝑔𝑏𝑒𝑠𝑡 −  𝑋𝑖

𝑡)  

         Where 

𝑉𝑖
𝑡+1 = velocity of particle i at iteration  t+1     

   𝑉𝑖
𝑡  =  velocity of particle i  at iteration t             

   𝑟1 , 𝑟2 = random number between [0, 1]     

   𝐶1, 𝐶2 = acceleration constant        

  ω = Inertia weight factor and position updating is determined

 through             

    𝑋𝑖
𝑡+1 = 𝑋𝑖

𝑡 + 𝑉𝑖
𝑡+1                          

where           

                          𝑋𝑖
𝑡+1 = position of particle i at k+1     

                   𝑋𝑖
𝑡 =   position of particle i  at iteration k       

      𝑉𝑖
𝑡+1 = velocity of particle i  at iteration k+1           

  inertia weight is determined through            

  AI based         

Techniques 

Cuckoo Search 

Algorithm 

 
Sine-Cosine 
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Particle Swarm  
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                            Ω =  ω𝑚𝑎𝑥 −
𝜔max − 𝜔𝑚𝑖𝑛

𝑖𝑡𝑒𝑟𝑚𝑎𝑥
 ×  𝑖𝑡𝑒𝑟   

  Where               

      𝑖𝑡𝑒𝑟𝑚𝑎𝑥  =  maximum number of iterations       

                    iter = current iteration 

            We can analysis these steps with a flow chart 
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                                                                  Fig: 6. - Flow chart of PSO with DED. 

4.2.2   Genetic Algorithm –  

The word of genetic is referred to a word of genetics in biological science. It specified with 

gens of parents which transferred from generation o generation. Genetic algorithm is an 

start 

Initialize each particle position and velocity  

Calculate generation cost of each particle with their respective position and velocity 

Initialize each particle position and velocity  

Evaluate pbest and gbest  

Update velocity and position  

If time (t) 

reached = T  

 

     Required 

criteria meet  

Achieved gbest  

END  
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optimization technique based on genetic evolution. Through genetic algorithm we can capable 

to find best solution from a given pool of available solution. This group or pool is made by 

individuals or chromosomes. Assume we have a given pool or series of available solutions. 

Now a selection process initiated based on their fitness function that how this chooses solution 

could be fit to our requirement criteria. Now the crossover process is started with a group of 

chromosomes. Next mutation is done under which some minor changing is done in the 

chromosomes for maintaining the diversity of genes. The whole process is run continue until 

we get best part of the function. Two fitness function is provided for maximization and 

minimization. For maximization the fitness function is      

   f(x) = F(x)                                                 

and for minimization problem the fitness function is  

    f(x) =   
1

1+𝐹(𝑋)
      

 where F(x) is an objective function and f(x) is a fitness function 

 

    

 

 

 

     

     

 

 

 

 

 

 

 

 

 

    Fig7-. flow chart of economic dispatch with GA. 
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4.3   Hybrid based techniques – hybrid techniques apply power system with a 

combination of two or more algorithm. The hybrid mechanism utilizes both algorithm 

advantages in common platform also by adjusting their limitations. Hybrid model is 

more efficient and capable to deliver complex tasks and long calculations. [60].  

 

5 Recent advances in economic dispatch in Microgrid                       

In the paper [15] author presented an optimistic analysis using novel hybrid CSA-JAYA 

algorithm to address economic and emission dispatches   with price penalty factor and 

fractional programming method. Author considered 4 test system with the focusing of 

environment toxic gases. Proposed algorithm gave a very comparative view between 

both these methods. Results suggested price penalty provide more optimistic 

economically beneficial and environmentally friendly compare to fractional 

programming.          

    

  In this paper [16] author proposed a solution technique called Harris hawks algorithm 

with consideration of a microgrid focusing economic and environment criteria. The 

suggested technique is discussed with the single demand and multiple demand with 24-

hour cycle duration. Authors compared the outcomes with differential evolution and 

particle swarm optimization and data indicate that proposed technique has more 

efficiency for addressing the issues compare to other techniques.      

  

In this paper [17] author emphasize an economic dispatch model called hybrid static 

economic dispatch model using improved pathfinder optimization model for addressing 

the system constraints. Algorithm utilize with three optimization strategies called Kent 

mapping initialization, nonlinear adaption factor and correction strategy. Outcome data 

suggest proposed algorithm having minimization cost with proposed model.  

    

The purpose of completed research in the paper [18] by the authors to introduce a 

solution mechanism of dynamic behaviour to a microgrid with combination of multiple 

energy resources. authors considered a technique called grey wolf optimization   Authors 

took two cases for optimization to the solution and results compared with the CSA, DE, 

and PSO and results showed better effectiveness of the proposed algorithm for 

considering these issues.            

  

 In this paper [19] authors discussed the dispatching economic behaviour of microgrid 

with different energy scenarios. Author present a microgrid dispatch model by proposing 

an algorithm called predictive control algorithm.  Four microgrid model were considered 

to optimize the dispatching process and results showed the model proposed with the 

algorithm have better effective mechanism of economic dispatching.   

   

This research paper [22] highlighted the importance of effective control mechanism 

called mixed integer linear programming-based method.  A piecewise linearisation 

technique is utilize for effective cost optimization and to minimize the system constraints. 

The proposed algorithm effectively improvised the efficiency of distribution control 

mechanism of the system and results validated by simulation analysis.    

           

In this research article [24] authors proposed a technique called Jaya algorithm to 

efficiently optimized the generation process of power system with consideration of 

efficiently distribution of power generation. Authors done a comparative analysis of 

proposed algorithm with genetic algorithm and Lagrange method to validate the output 

https://doi.org/10.71058/jodac.v9i4001
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results. Output results suggest that Jaya algorithm is effective to provide in real time 

optimization solution.                        

      

in the paper [27] authors devolved a hybrid model to address the cost optimization 

mechanism of a hybrid microgrid model by introducing a technique called finite step 

consensus algorithm. The primary objective of the proposed model to address the daily 

operation cost by changing some parameter of the system.   Proposed algorithm showed 

some additional advantages by minimizing the system variability, and ramp rate limits 

and. Efficiency and effectiveness is validated by output results.              

  

In this paper [29] authors discussed of a very problematic scenarios of renewable energy 

resources. Authors discussed an algorithm called deep deterministic policy gradient which 

effectively provide a solution to the system parameters fluctuations and environment 

uncertainties. Results provide an optimistic view of the cost function optimization with 

validation of economic dispatch.        

           

             In this research article [30] authors mentioned the difficulties or incompetency of other 

metaheuristic algorithms. Author introduced a new algorithm for delivering the objective 

criteria of minimization the generation cost of the system. authors proposed a technique 

called artificial ALAGE algorithm.  in this paper Authors discussed different conditions 

and results showed the robustness and competency of the proposed algorithm to counter 

the uncertainties of the system.             

       

in this research paper [31] Optimal economic dispatch optimization of cooperative 

microgrid cluster system is discussed. Authors introduced a new technique called chaos 

sparrow search algorithm in the paper to overcome the challenging uncertainty of 

microgrid cluster system. Proposed technique was compared with other techniques and 

output results shows the algorithm has a high convergence rate, impressive accuracy and 

highly efficient and more effective. 

 

  Table 1. -  comparative analysis of optimization techniques- 

Ref. 

no. 
Year System type Technique name Specification Limitation 

 59 2011 
6 Power 

Generators Unit 
Firefly Algorithm Cost, Emission Reliability 

46 2015 
3 Gen, and 6 

Gen Units Set 

Grey Wolf 

Optimization 
Cost 

Not Suitable for 

Large Sizes 

58 2016 
3unit, 6 unit and 

15unit system 

Water wave 

optimization 

Reliable, useful for 

complex hydrothermal 

scheduling 

Less effective with 

emission 

technology 

47 2018 
6-unit and 15-

unit system 

Moath-flame 

optimization 
Cost effective 

Environmental 

caution 

53 2019 
4 demand case 

in MW 

Improved 

grasshopper 

algorithm 

Improved 

convergence rate, also 

use in discrete domain 

less reliable 

35 2019 
3-, 6-, and 30-

unit systems 

Ant lion 

optimization 
Cost effective Stability 
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30 2020 

IEEE (3-, 6,13-, 

and 40-unit 

system) 

Artificial algae 

algorithm 

Highly efficient, 

useful to solve multi 

area ED problem 

Reliability 

34,  2021 
3-unit, 13-unit 

system 

Improved 

harmony search 

algorithm 

Lowest computation 

time, ability to handle 

large load 

Renewable sources 

integration 

49, 2021 

5-unit, 10unit, 

and 15-unit 

system 

Whale 

optimization 

Efficient, fast 

processing 
Not overloaded 

29 2022 
IEEE 30 node 

system 
DDPG algorithm Lowest dispatch cost 

Less stable due to 

environmental 

 28  2023 
11, 40,110 units 

system 

Beluga Whale 

Optimizer (BWO) 
Cost 

Complicated with 

renewable 

technology 

 22 2023 

Dg set and 

DERs with 

microgrid 

Mixed Integer 

Linear 

Programming 

cost 
Smoothness and 

reliability 
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