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Abstract 
 

The location and the magnitude of the energy produced transferred to the 

distribution network by Distribution Generation Units (DGU) have an 

authority for the everyday functions of the whole network. It may either 

make the system more effective or capable to reduce the working of the 

network which may unfavorably impact on the network stability. DGU 

provides the large power supply, it is able to repeal the flow of current 

direction. For this reason, it is essential to find the position of the DGU, and 

appropriate size, so as to keep loss minimum. The purpose of the work is to 

investigate upon the optimization technique that can be used to minimize the 

losses and henceforth improves the performance of the distribution system.  
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1 Introduction  
 

Distributed generation sets produce electrical energy from a convenient 

fuel source which is dependent on the categories such as wind speed and 

solar concentration etc., in order to diminish the effect on the main power 

supply [1-4]. This make the system cost effective and reliable which help to 

save the non-renewable resources of power. Such approach would lead to 

greener method of the generation of power, which gives healthy lifestyle and 

is environmentally friendly. The distribution network is usually radial if it is  

not included in distributed generation units [5-6].  
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The Grid Supply Point (GSP) supplied the power to distribution 

framework by the transmission lines. The flow of power is only in one 

direction, to the distribution system through transmission line. Recently, the 

number of generation units are increased which are connected to the 

distribution system i.e., at the subscriber area of the meter is a Generation 

unit such sets are known as DGU [7].  

The rest of the sections in this paper are arranged as follows. Section II 

discuss about various Optimization Techniques for Distributed generation 

system. Its limitations or restrictions are presented in section III. In the last, 

the paper is concluded in segment IV. Figure 1 shows Optimized Distributed 

Generation system 
 

 

 
 

Figure 1 Optimized Distributed Generation system [5] 

 

2 Optimization Techniques  
 

In the distributed network there are many optimization techniques for 

finding the optimum location of Distributed Generator. Few techniques are 

discussed as follows:  

 

2.1 Analytical Technique of Optimization 
 

An analytical technique is also known as the analytical method. This is a 

method for determine some problem and fact or status. The evaluative 

mechanisms describe the network through mathematical technique and  
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estimate it by direct mathematical results. These methods are normally time- 

limited and task-limited. Such techniques are generally used to solve the 

particular issue. 

Practically, there are number of very simple analytical techniques which 

are used by manger and analysts during their normal work. Such system 

simply requires “pencil-paper” or other office equipment. They are basically 

used by the people who is normally used it. There are number of particular 

analytical methods, which are mostly based on certain mathematical model 

or which needed certain apparatus or tools. 

 

2.2 Heuristic and Meta-Heuristic Techniques 
 

The heuristic technique is an algorithm which determines the effective or 

very close effective solutions to the problem which does not have any 

concern about either the solution is proven correct or not correct. 

A meta-heuristic technique is found to be an iterative process of 

generation that can lead the subsidiary heuristics that finds the optimum 

solution.  

 

2.3 Genetic Algorithm 
 

2.3.1 Optimization Problems 
 

In genetic algorithm technique,  a solution to an optimization problem is 

provided and it moves  toward developing best solutions. Such technique 

provides the solution for the candidate called individuals, creatures or 

phenotypes.  Every candidate solution contains the set of characteristics such 

as its chromosome or genotype mutated and altered; conventionally, such 

solution is presented in binary form (0s and 1s), some other encoding 

techniques are also achievable [6-8]. The randomly generated individuals 

usually initialize the evolution, and are an iterative method. The population 

in every iteration process is known as generation. This next generation of 

such individual then need in the new iteration of technique. Normally, when 

supreme number of generations are producing or satisfactory fitness level has 

been achieved then this algorithm is terminated. A typical illustration of 

every candidate resolution is as a collection of bits [9-11]. Similarly, the 

collection of different types and stricter can be utilized. The important 

characteristic that makes such genetic representation convenient is that due to 

their fixed size. All parts are easily arranged, which simply facilitate 

crossover operation. Representations of varying span can also be utilized, but 

in such cases the implementation of crossover is much more complex. In 

genetic algorithm the Hierarchical-like representation is discovered and in 

evolutionary process the Graph-form representation is evaluated; in Gene 

expression techniques the combined form of these Trees and linear 

chromosomes is analyzed. As the fitness function and genetic 
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representation are defined, a Genetic algorithm proceeds to start a solution of 

population and then repetitive application of mutation is used for further 

improvement. Some other operation like crossover, inversion and selection 

are also used for required improvement.  

 

2.3.2 Initialization 
 

The population size is dependent on the issue under consideration, and it 

normally includes the huge amount of possible solutions. Commonly, in the 

initialization phase the population is generated haphazardly and it also 

provides complete series of probable solution. Sometimes, the solution may 

be “rooted” in areas where most effective solution is seemed to be found 

good. 

During each successive generation the selection is done, amount of 

available population is to choose a number of things that keep and take care 

of new generation. Solution of individual Would choose through a fitness- 

based process, the place fitter results which measure by function of fitness 

are generally reliable for selection [12-14]. With the given accessible 

collection procedures rates the fitness value of every solution and in addition 

to that selects the best preference method for solution. On the other hand, all 

other approaches rate just a randomly selected trial sample from said 

population and existing method generally is very time exhausting.  

The purpose of fitness is determined over the illustration of genetic and 

also calculates the superiority of the given solution. Role of fitness generally 

depends on problem. In such case, in the issue of knapsack one desires to 

increase the entire value of entities which can be placed in the knapsack of 

facility. The solution representation might be bits of array in which every bit 

represents a various object, the values of bits i.e. 0s or 1s represents whether 

or not the entity is in the knapsack [7-9]. The combination of values of all 

entities is called the fitness of the resolution in the knapsack. 

Simulation process is used where expression of fitness is not feasible to 

define, and can be used to explore the value of fitness expression.   

 

2.3.3 Genetic Operators 
 

After this, second generation of population is found as the subsequent 

step that can be selected with amalgamation of genetic operation. For every 

new solution generated, a parent solution is selected for pairing as the 

requirement of breeding from the pool that has already been selected earlier. 

As the “child” solution is generated by using the technique of crossover and 

mutation, a novel answer is produced that is normally shows the number of 

similar properties of its “parents”. For each newborn child new parents are 

selected and process take place until the new population of the solution is 

produced [7-9]. 

Eventually these procedures result in the age of next populace of 

chromosomes which is unique in relation to the underlying age. Ordinarily,  
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by utilizing this methodology the normal wellness is expanded, since from 

the original just the best life form is chosen for reproducing, likewise 

alongside the little extent of unfit life form. In the hereditary pool of 

guardians, the hereditary assorted variety is guaranteed by the less fit 

arrangements and furthermore guarantees the hereditary decent variety of 

ensuing age of youngsters. Assessment is isolated over the significance of 

hybrid versus transformation [4-9]. 

Main genetic operators are commonly known as crossover and mutation, 

in the genetic algorithm some other operators are used i.e. regrouping, 

colonization-termination, or relocation. It merits tuning parameters, for 

example, the change likelihood, hybrid likelihood etc.  

 

2.3.4 Termination 
 

This process of generation is done again till an extinction state has been 

crossed. Universal terminating states are as follow: 

 A resolution is established that satisfy the least condition 

 Static amount of generations attained 

 Assigned budget attained 

 When the solution has reached a plateau, so that further iterations are 

useless 

 Physical examination 

 Combining some of the given conditions above 

 

2.3.5 The Building Block Hypothesis 
 

The genetic algorithms are easy to implement and difficult to understand. 

The nature of such algorithm is not easy to understand that why these 

algorithms is succeeding at the solution of high fitness when applicable to the 

practical problems. The building block hypothesis may consist of: 

Goldberg explained the heuristic as follows: lower order, highly fit 

schemata and short are sampled, recombined also called crossed over, and 

recompiling to make strings of possible larger fitness. By working with these 

specified schemata, we are capable to reduce the complexity of our problem, 

every conceivable combination is used to achieve the high-performance 

string, and by using this technique we are able to construct good quality 

strings from the better partial resolutions of existing samplings [9-11]. 

 

3 Restrictions  
 

Limitation/ restrictions while applying GA in comparison to other 

optimization algorithms are discussed here: 

 
 

 



                                                                                                                  
 

 

 

 

11452  Surbhi Gupta 

 

For complicated issue the assessment of rehashed wellness work is 

disallowed and furthermore constraining the part of counterfeit 

transformative calculations. The issues, for example, auxiliary streamlining 

issues, an assessment single capacity may require a few hours to a few days 

of finish reproduction. Ordinary enhancement techniques cannot manage 

such kinds of issue. For this situation, it might be essential to swear off a 

correct assessment and utilize an approximated wellness that is 

computationally productive. It is appear to be valid that amalgamation of 

surmised models might be a standout amongst the most encouraging ways to 

deal with fulfilling use Genetic Algorithms to take care of complex issue of 

genuine living. 

 

3.1 Chromosome type of Representation 
 

As a simplified approach, every chromosome is termed as a string of bits. 

In general, numeric parameters can be represented as integers, although 

floating-point representations can be used. The representation of floating 

points is natural for evolutionary approaches [5-8]. Carry out the crossing 

and the mutation to respect the limits of the data elements. For most types of 

data, you can design specific mutation operators.  

Gray coding is often used when using integer bit strings. In this way, 

small changes in integers are easily influenced by mutations or crosses. It has 

been found that this helps to prevent premature convergence of the wall 

called hamming [1,7-8]. This is interpreted as a collection of truth values that 

form virtual alphabets (when they dominate selection and recombination) in 

a limited population of chromosomes with a base below the expected 

cardinality of the floating-point representation. 

The field of genetic algorithms extended to access problems can be 

achieved by adding several types of heterogeneous coding genes to the 

chromosome, with more complex solution coding. This particular method 

solves the optimization problem that requires the definition of a completely 

different problem parameter [6-8].  

 

3.2 Elitism 
 

Applied variation on the method of building a new-fangled population 

set to permit the finest organism found of our time to continue with the next, 

unaltered organism. This strategy is called elite choice and promises GA's 

quality solutions [3-5]. 

 

3.3 Parallel Operations 
 

Two forms of parallel implementation of GA are described. Coarse 

parallel GA presupposes the movement of individuals between each 

computer node's population and nodes. A strict parallel genetic algorithm 

assumes  
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individuals that act as neighboring individuals for selection and playback at 

each node of the processor [7-10]. 

 

3.4 GA with Adaptive Parameters 
 

Another variant of GA is known as Adaptive Genetic Algorithm (AGA). 

The crossover probability (pc) and the mutation probability (pm) mainly 

govern the resolution precision and convergence speed of the genetic 

algorithm. AGA takes advantage of each generation's demographics and 

adapts PCs and PMs adaptively to maintain population diversity and 

maintain convergence. In The combination of GA and other optimization 

methods can be very effective [9-12]. 

The effectiveness of the method may be augmented. In addition, upside 

down operators have the chance to put these steps in sequence to maintain 

efficiency or maintain efficiency (For example, see examples or examples of 

vendor issues, especially using the Edge Restructuring operator) [15-17]. 

 

3.5 Problem Domains 
 

Problems that are particularly suitable for genetic algorithms are 

planning problems based on GA. GA is mostly applied for global 

optimization problems. Generally, genetic algorithms are applied to problem 

areas with complex adaptive environments, since hybrids (i.e., crossings) are 

intended to transfer the population as of local optimal and can block 

conventional mountain-climbing algorithms can do [18-22]. Please note that 

the general cross operator does not change homogeneous groups. Individual 

mutations can guarantee ergodicity through genetic algorithms [3-6]. 

The problems solved by genetic algorithms include the design of mirrors 

for the application of sunlight to solar collectors, antennas for the collection 

of space radio signals, and walking methods for computer graphics. 

 

4 Conclusion  
 

Distributed Generators propose a great advantage over existing 

distribution system and improves its performance. DGU location, installation 

and operation plays a vital role in improving the reliability of energy supply. 

Numerous optimization techniques has been investigated to provide the 

optimum solution in the incorporation of DGU with conventional distribution 

network. Many benefits and limitations of optimization techniques are 

analyzed to be used for employment of DGU.  
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