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Effect of load variation on network reconfiguration and service restoration plans in balanced 

and unbalanced distribution systems is studied. Comprehensive survey of the conceptual 

aspect as well as published algorithms for distribution network reconfiguration is presented. 

Different reconfiguration networks and scenarios are discussed. Results showed the 

effectiveness of building restoration plans with the consideration of load variation compared 

to plans based on pre-fault or peak load values. 

 

 

  

INTRODUCTION 

 

Due to the continuous load demand growth, distribution systems are often operate under 

heavily loaded conditions which may lead to system feeders’ overloading and/or voltage 

constraints violation. Furthermore, it is estimated that the majority of losses in power systems 

(generation, transmission, and distribution) come from distribution systems. For example, for 

a typical system in a developing country, distribution system losses account around 13 % of 

the total energy produced. Therefore, loss reduction in distribution systems which can be a 

source of energy has been considered as one of the most important objectives for researchers 

and engineers. Network reconfiguration problem is to find the best configuration of 

distribution systems that gives minimum energy loss with satisfying the imposed operating 

constraints. Reconfiguration is the change in network topology by opening the normally 

closed sectionalizing switches and closing the normally opened tie switches. Reconfiguration 

schemes are implemented in order to: follow the variations in load and power generated from 

DG units, utilize the loading of transformers and lines in the best possible way, aid adaptive 

procedures to adequate protection systems during faults, guarantee low losses, achieve high 

level of power quality, supply the maximum number of customers, and avoid islanding 

operations.  



- 212 - 

 

PROBLEM DESCRIPTION 

 

This paper starts by presenting a comprehensive survey of the conceptual aspect as well 

as published algorithms for distribution network reconfiguration. The paper considers all 

areas of the reconfiguration problem, focusing on practical aspects such as variations in the 

load and the number of switching operations. The survey starts with a discussion on the 

rationale of network reconfiguration. It then shows the problem objectives and constraints, 

with a critical analysis for incorporating the radial constraint in the problem. Results from the 

application of the different proposed methods in representing the radial constraint to the 69 

bus system are presented and discussed. Furthermore, a heuristic-based reconfiguration 

approach for balanced and unbalanced radial distribution networks with Distributed 

Generators is presented to conclude the effectiveness of: (i) fixed daily configuration 

compared to hourly reconfiguration in terms of energy losses and number of switching 

operations during normal operation; and (ii) building restoration plans with the consideration 

of load variation compared to plans based on pre-fault or daily peak load values. The 

proposed method has been tested on the 33 bus balanced and 25 bus unbalanced systems.  

 

Two case studies are considered in this work:  

 

A. Network reconfiguration during normal operation: 

 with the objective of minimizing energy loss. In order to investigate the load variation effect 

in determining the configuration for loss reduction, two scenarios are considered. The first 

scenario provides fixed configuration for the whole day. The second scenario is hourly 

reconfiguration. Therefore, the second scenario may be flexible in following the variation in 

load demand and generation from renewable resources. However, most of the electric 

distribution utilities implement reconfiguration schemes with lower number of switching 

operations. This is because it decreases the required number of switching operations and 

therefore, reduces the possibility of switching surges, the risk of outages, and the number of 

transient disturbances in the system due to multiple switching operations. Furthermore, it 

reduces the operational costs of these switching operations. 

  

B. Network reconfiguration for service restoration:  

with the objective of supplying power to the non-faulted areas with minimum load shedding 

and minimum number of switching operations.  

 

For the sake of comparison, three scenarios are presented:  

1) The first scenario is based on the pre-fault load level (at the time just before the fault 

occurred) to calculate switching index values for the candidate tie switches and to check the 

operational constraints for the selected restoration plan.  

2) The second scenario is based on the rated load level to calculate switching index values for 

the candidate tie switches and to check the operational constraints for the selected restoration 

plan.  

3) The third scenario is based on the variable load levels during the restoration period (i.e., 

the average duration for fault repair) to calculate switching index values for the candidate tie 

switches and to check the operational constraints for the selected restoration plan.  
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CONCLUSIONS 

 

In this paper, a comprehensive literature survey about network reconfiguration problem is 

presented. The survey discussed the definition, objectives and constraints of the 

reconfiguration problem. Also, a critical analysis regarding the representation of the radial 

constrain is presented. Furthermore, some practical issues as the variable load and the 

reconfiguration time frame are discussed. Sample results are discussed to show the 

effectiveness of fixed configuration compared to hourly reconfiguration in terms of energy 

losses and the number of switching operations during normal operation. Furthermore, the 

results concluded the effectiveness of building restoration plans with the consideration of load 

variation compared to plans based on pre-fault or peak load values. 


