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ABSTRACT 

This research work presents a review on network reconfiguration 

for active power loss minimization and voltage profile improvement using genetic algorithm 

technique of Kaduna Town 1 Transmission Station. Intelligent based optimization technique has 

become the best method in solving power system problems. The aim of review is to give a 

general background for the new researcher in the field of power system while identifying gaps 

from previous studies for scientific communities to leverage on for the purposes of minimizing 

the losses along the network of interest. 

Keywords: Contingency, reconfiguration, genetic algorithm, reduction, Kaduna Town 

Transmission Station (KTTS). 

INTRODUCTION 

Energy is the unavoidable form for the economic improvement of a nation. Electrical energy is 

the most important form of energy. It has been found that excessive power losses and low bus 

voltage effect is experienced toward the operation of power system in Nigeria, and has 

contributed basically to the incessant power failure, instability and unreliability of the Nigeria 

electric power system (Anumaka and Maneme, 2015). KTTS is located at the southern part of 

Kaduna metropolis, supplying most of the industries and southern part of Kaduna environs. 

Instability and unavailability of electric power lead the collapse of most of the textile industry in 

the state. Contingency analysis method is being extensively used to forecast 

the impact of blackouts like breakdowns of equipment, transmission line etc, and to require 

crucial acts to keep the power system secure and reliable (Govt and Khardenvis, 2012). 

Reconfiguration issue is one of the multi criteria and multi objective optimization types, where 

the arrangement is chosen after the assessment of a few indices such as active power loss, branch 

load limit, reliability indices, anticipated energy not served and voltage drop limit which 

represent multiple functions (Abubakar, Ekundayo and Olaniyan, 2019). Genetic algorithm (GA) 

is one of the method that give a global optimal solution. This paper presents a result pertaining 
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different intelligent optimization method in power system network. Fig. 1 show single line 

diagram of KTTS.  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Fig. 1: Single line diagram of KTTS 

LITERATURE REVIEW 

Abubakar et al. (2019) presented a reconfiguration of radial distribution networks using an 

Improved Genetic Algorithm to decide the optimal location of sectionalizing and tie switches. 

The effectiveness and validity of the model were tested on a IEEE 16 bus, IEEE 33 bus, IEEE 

69-Bus standard systems for distribution network. The power loss reduction was achieved from 

given equation below; 

         ∑    
   

   

( ) ( )                                                            ( ) 

Where;  

PLoss is the power loss reduction, N is the number of buses in the system, I is the current, R is 

resistance of i
th

 bus, and, k is constant. 

The result shows that the method is in conformity with other developed works with reduction in 

both computational time and active power loss with a corresponding increase in the minimum 

voltage. 

A Network reconfiguration for power loss minimization and and load balancing employing 

a modified plant growth simulation algorithm was carried out (Rajaram et al. 2015) to minimize 

real power losses, the method was demonstrated on a standard IEEE 33-bus radial distribution 

network and gives better result with least iterations and few time. However, the method cannot 

be applied to large distribution network. 
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Nguyen et al. (2015) proposes a Cuckoo search algorithm for distribution network 

reconfiguration for maximizing the voltage magnitude and minimize the active power loss. The 

results show that this method can be promising and efficient for distribution network 

reconfiguration issues. The applicability of the method was also demonstrated on small, medium 

and large test radial distribution networks which shows it is robust. Regularly, the parameters of 

the cuckoo search are kept consistent. The drawback of this approach is that it cannot be easily 

applied to large distribution networks.  

 Landeros et al. (2019) proposed a customized developmental algorithm on distribution network 

reconfiguration in order to applied in the power distribution network reconfiguration. The 

proposed algorithm highlights possibility protecting mutation and recombination operators which 

utilized the radial structure of the network at all steps of the optimization process, this approach 

is outlined using several systems of different sizes on benchmarking. The improved repeatability 

of the results as well as lower in general computational complexity of the 

optimization process have been fulfilled which results in a decrease of 

the estimate of search space. The optimization process considers power losses and 

the system voltage profile, both amassed into a scalar cost function. The limitation of this 

method is that the global solution is not guaranteed, there is need for future work to focused on 

extending the range of applications of the method, including the multi-objective DNR (for both 

voltage control and power loss reduction), optimization constrained, as well as other types of 

systems (multi-source, non-radial).  

Yan et al. (2018) introduced a data structure of the simplified model of the distribution network, 

in order to improve one of the objective distribution network reconfiguration (DNR); load 

balancing with the tie-switch as the core constraint satisfaction problem model for the load-

balanced distribution network. The goal is to established the limitations of the network 

reconstruction with load balancing and a load balancing index suitable for the constraint 

satisfaction problem is proposed. The simulation carried out on a typical distribution network, 

the load equalization rate is improved by 58.5%. However, the work considered only one 

objective, hence there is need to develop DNR with multiple objectives.  

Imran et al. (2018) proposed an integration method for optimal network reconfiguration and 

DG arrangement in distribution system was displayed with an objective 

of power loss minimization and voltage stability improvement. Fireworks Algorithm (FWA) 

is utilized at the same time to reconfigure and allocate optimal DG units in 

a distribution network. FWA is a new modern swarm intelligence based optimization technique 

which is conceptualized utilizing the fireworks blast process of searching for a 

best area of flashes. The radial nature of the network is secured by creating appropriate parent 

node-child hub way of the network amid power flow. Voltage Stability Index (VSI) is utilized to 

pre-identify the optimal candidate areas for DG installation. This method considered Six 

different scenarios during DG arrangement and reconfiguration 
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of network to decide the performance of the proposed method. The simulated comes 

about illustrate in standard IEEE 33- and 69-bus test systems at three distinctive load levels with 

well execution and adequacy of the proposed strategy. However, FWA is quite slow, so there is 

need for fast and efficient tool for the solution. 

Gupta et al. (2014) come up with distribution network reconfiguration for power quality 

and reliability enhancement utilizing an effective Genetic Algorithms (GAs) 

based strategy in order to progress the power quality and reliability of 

the distribution systems using network reconfiguration. The two 

objective capacities are defined to address the reliability and power quality issues for the 

problem in reconfiguration. Different reliability and power quality objectives such as 

system’s node voltage deviation, feeder power loss, average system’s 

interruption unavailability index and energy not provided are changed into a single 

objective function. This single objective issue is at that point solved using the GA-based strategy. 

The adequacy of the proposed objective functions has been examined on two different standard 

test distribution. Application results are promising when compared with other existing method. 

This gives adaptability to the decision maker to select one from a given set 

of arrangements which 

is very vital for reliability and power quality improvement under normal or contingency conditio

ns.  

Jeyanthy et al. (2010) introduced A modern multi-

objective genetic algorithm method is connected to optimize 

the reactive power expedite problem. The goals of the reactive power optimization problem are 

minimization of the losses and maximization of the voltage stability margin. The multi 

objective genetic algorithm (MOGA) emphasize non-dominated arrangements and at the same 

time keeps up differences within the non-dominated solutions. Thus, this method handles 

the problem as a genuine multi-objective optimization problem. In understanding with this, a 

comparison is made for other evolutionary strategies for the real power losses and this strategy is 

found to be viable than other strategies. 

The simulation results appear the adequacy for solving the multi-

objective reactive power optimization. 

Airobaman et al. (2019) proposed Contingency analysis in the Nigerian power system network, 

the aim of contingency analysis in power system is for security analysis, finding the 

overloads and problems that may help on the system’s performance. When the power system is 

in abnormal condition, due to contingency condition the entire system or some part of the system 

become too congested, and develop unexpected change on the loads. The active power of the 

performance index and voltage Performance Index are calculated from the given formula below : 
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   is the MW power flow of line l,   
    is the MW capacity of line l,    is the number 

of lines of the system, W is the real non-negative weighting factor, and value is (W= 1), n is 

exponent of penalty function and value is (n=1) 

Where; 

   is the voltage at bus i
th

 obtained from the P-Q solution,    is the voltage at bus j
th

 

obtained from the P-Q solution, X is the reactance of the line connecting i
th

 bus and j
th

 bus. 

Where; 

|  | is the voltage at i
th

 bus, |  
  
| is the rated voltage magnitude at i

th
 bus,    

    is the 

derivative limit of the voltage, n is the exponent of penalty function and value is (n=1),    is 

the number of buses in the system. 

W the real non-negative weighting factor and the value is (W= 1) 

The results show that from the load flow, transformer T2A and line L4 has the lowest and 

highest branch losses of 8.0 kW and 156.3 kW respectively. From the Performance Index PI 

results indicated that Kinkinau and Turuku feeders have the highest PI values of 7.36 

respectively while under voltage was experienced by eight (8) feeders from the system’s 

operating report. An overall system loss was experienced by the network of 753.2 kW and 

10437.3KVAR. This results of the study can be utilized as a guide for the purpose of expansion 

planning and system’s operators. 

Ogbuefi et al. (2015) presented a power flow analysis of the Nigeria 330 kV network, with 30 

bus system. The objective of this work is to eradicate problems like voltage 

profile maintenance at all power transmission levels, system stability and transmission 

efficiency, 

compensation in power system becomes exceptionally essential. Compensation decreased the ge

nerating MVA and MVA. This method used the solution of Newton-Raphson’s method to carry 

out the analysis because of its fast convergence and simplicity attribute. Also, to compared other 

solution by using the important information obtained from power holding company of Nigeria 

(PHCN). The investigation from the 

compensated results showed satisfactory and obvious values better than when uncompensated 



  

SALIHU, H. A. AND AIROROBOMAN, A. E. 6 

 

with improved network performance. Hence, the use of system compensation led to many 

benefits like increasing transmission lines load ability which enables electrical company to 

transmit more power with the existing transmission lines.  

Nweke et al. (2016) introduced Optimal sizing and location of Distributed Generators (DG), they 

apply this strategy for active power loss minimization as well as voltage profile improvement. 

This strategy analytical described the optimal sizing and arrangement of DG within 

the Nigerian power network for active power loss minimization. The adequacy of 

the method appeared a sensible percentage reduction in active power losses on the 33kV 

Nigerian network. Also, this results appeared an advancement within the voltage profile of the 

six load buses whose voltages were exterior the statutory restrain of 0.95 pu = Vi = 1.05pu. 

Abdurazzaq (2015) presented a contingency ranking of power systems using a Performance 

Index (PI). The load flow was run in Newton-Raphson method in order to determine 

the power system contingency ranking for the line outage based on the Voltage performance 

index and Active power for standard IEEE 30-bus test system. The result shows that the 

most unsafe contingency is the disengagement of transmission line which leads to overloading of 

another transmission line, in term of the Performance index calculated based on the 

branches overload. 

CONCLUSION 

In this review paper, various work on intelligent-based optimization techniques is existing in 

power system stability and it has been presented from the literature review. This literature review 

has shown the impact and the important use of intelligent based optimization techniques in 

power system network.  However, more research can still be achieved. Thus, from the available 

review work have not been done on Kaduna town 1 transmission station. Hence, future work on 

the use of Genetic Algorithm or any other optimization technique in the Kaduna town 

transmission station can be achieved as work is yet to be completed. 
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