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     Abstract: A new technique for energy loss reduction for 
distribution networks is obtainable. It is based onnetwork 
reconfigurationand algorithms for radial network study. A 
method for the reconfiguration of distribution system with 
Distributed Generation (DG) since consistency and power loss is 
suggested. in this paper below ordinary working situations. 
Primarily a BPSO algorithm based tie-switches location is 
conceded out at end nodes taking physical limitations and then 
preceded by fixing and sizing of DG at the tie-switches location 
usingFBS optimization method. Before reconfiguration, tie-
switch will be in open situation. Reliability at load points is 
calculated using load flow analysis.Energetic coding is used for 
discovery the minimal shortcut path from resource to the load. A 
discover algorithm has been formulate for the network  
reconfiguration difficulty, since tie-switch and DGs for loss 
minimization and reliability to improve the  load necessity, power 
stability equations and voltage parameters. The planned 
approach has been tested on IEEE 33-node radial distribution 
Networks systems. 
 
   Keywords: Distribution automation, Radial network, Network 
reconfiguration and Loss minimization. 

I. INTRQDUCTION 

Radial networks have some leads over interlaced 
networks such as lesser short circuit currents and 
meeker switch and defensive equipment. On the 
supplementary, the radial construction delivers lower 
thorough consistency and the same time to overcome 
the complications, distribution Networks are scheduled 
and built with sensitivity meshed networks, it will have 
worked as a radial network. The radial network 
sensations of reconfiguration for loss minimization of 
power system distribution have been 
studiedexpansively in the modern years. It is one of the 
loss minimization method in a distribution Networks is 
by using the network reconfiguration, it is mandatory 
for network reconfigure as each of the distribution 
feeders comprises of industrial, housing and 
commercialtype loads.  
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In addition, parts of the sum distribution system 
convert deeply loaded at definite periods of the day 
and casually loaded at extra periods, consequently for 
loss minimization the load currents are requisite to be 
reorganized extra capably by changing the radial 
network assembly of the feeders. In previous revisions, 
reconfiguration has remained used in standard situations to 
recover system constraints such as power loss, the voltage 
profile and power assessment.  
In several studies [1], reconfiguration was used to return the 
disturbed loads in alternative environments. Circulated 
power source is a lesser generating unit straightorganized in 
distribution system or users adjacent to chance the 
definitenecessities and maintenance financial process of 
distribution networkssystem withecological compatibility. 
And its power ranges from a few kW to fifty MW [2–3]. 
Distribution network Reconfiguration mentions to the 
variation of switches arrangement and modification of the 
configuration of network procedure by opening or closing 
the sectionals switch and tie switch with limitations fulfilled 
[4–5]. 
 the topology limit is extant in closely all distribution 
development and operative development problems. The 
enactment and effectiveness of network reconfiguration are 
mainly needy on an effective examine algorithm. PSO 
technique is a swarm intelligence optimization process., [6-
7]. 
In this paper suggests a reconfiguration approach of radial 
distribution system with DG. The Initially a BPSO 
algorithm based tie-switches location is conceded available 
at end nodes enchanting geographical limitations and then 
followed by fixing and sizing of DG at the tie-switches 
placement using FBS optimal technique. Before 
reconfiguration, tie-switch will be in open situation. 
Consistency at load opinions is considered using load flow 
analysis. Energetic encoding is used for discovery the 
minimal shortcut path from source to the load. A explore 
technique has been formulate for the network 
reconfiguration difficulty, since tie-switch and DGs for loss 
minimization and reliability is improve to meet load 
necessity, power stability equalities and voltage restrictions. 
The proposed approach has been tested on IEEE 33-node 
radial network test distribution systems 

II. PROBLEM FORMULATION 

This segment deals with the expansion of 
mathematical model for independent function and 
altered constrictions for Radial Distribution system 
reconfiguration with DG. 
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Fig 1: Load Flow Equivalent Circuit  

A. Objective function 

The objective of the optimum magnitude and position 
of DG difficult to reduce the entire power loses and voltage 
magnitude can be stated as [8] 

     
 

   
  

 

   
               

                    

    
   

    
                                                  

    
   

    
                                                 

                                                                  
Where,  

                           
                           

                          
                                   

B. Limitations: 
The objective function is exposed to the resulting 

limitations.  
Subject to:  
Bus voltage parameters: It is recognized that a lesser 
variation in nodal voltage disturbs the current of reactive 
power and active power essentially not modification. shown 
below. 

                                                  

                                               

Feeder capability parameters: power flow in respective 
branch necessity be minus than or equal to its determined 
ability as shown below. 

                                                         

Power flow equation: Total active powerlosses and 

loadsimilarly entire reactive power generation requirement 

is equal to sum of entire reactive power lose and load as 
shown by in this behind equation. 

                                                 

                                             

III. PROPOSED METHOD 

 Binary Particle Swarm Optimization 
BPSO technique established by Kennedy and Eberhart 

[9] its one of the most used experiential technique to resolve 
several complications difficulties allied to electrical system. 
Believe a population comprises of   elements, which is 
usually 20 in the Radial distribution network 
reconfiguration. Each particle in the population is searching 
for optimumresults in a  -dimensional space with a limited 
speed as the real problematic solution is  -dimension [10]. 
history    = (  1,   2,..., ), the current position    = (  1, 
  2,...,   ), and particle velocity V  = (V 1, V 2,..., V  )   
= 1, 2, . . . ,  . 

  
    

      
                                        

The position of separate particle will be planned and 
calculated earlier to next iteration giving to the definite 
problem signified. If the current location is greater to the 
separate or the finest ever of population location in past, this 
will be thought as the finest location. For each separate in 
the population, the repetition method of the speed and 
location are 

  
    

     
                  

   

   
                       

   

   
                                                  

 
where  1 and  2 are the specific learning factor and 
common learning factor. Their values are nonnegative and 
range from 0 - 4, which are generally dispersed to 2. The 
methodology to the global optimum by learning by 
themselves and the experience of the population. rand is a 
constant unsystematic number among [0, 1]. Vmax is the 
maximum velocity of the particle, and the range of Vmax is 
[−Vmax,Vmax], which is usually the range of particle value 

per dimension. A reasonable transformation     
   is 

charity to complete this latestvariation where the spot 
location is defined as surveys [11] 

  
   

                  
   

 

                              
                    



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 
ISSN: 2278-3075 (Online), Volume-9 Issue-6, April 2020 

197 
Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: F3542049620/2020©BEIESP 
DOI: 10.35940/ijitee.F3542.049620 
Journal Website: www.ijitee.org 

 

Fig.2.BPSO Flow Chart 
The Binary Particle swarm optimization technique is known 
by Fig.2 where the latest Gbest value characterizes the 
optimum result of the reconfiguration problem 
 Forward Backward Sweeping Method 

Forward/backward sweeping-based power flow techniques 
normally take improvement of the radial network topology 
of forward and backward sweeping methods. In these type 
of techniques is established in [12], the forward sweeping is 
mostly the node voltage calculation from the sending end to 
the receiving end of the feeder, the backward sweeping is 
mainly the branch current and power outline from the 
receiving end to the sending end of the feeder and latera. 
Forward branch flow equations 
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Backward branch flow equations 
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For the merging measures, the determined node 
voltage incompatibility is calculated in this algorithm 
to improve for the exhibiting of distributed generations 
as a PV-bus in the load flow techniques. 

IV. SIMULATION RESULTS AND DISCUSSION 

The approach defined is this paper has been tested in 
IEEE 33-Bus Radial Distribution Network system is shown 
in Fig.3. the System consists of 1 feeder ,32 generally closed 
sectionalizing switches (1-32) and five normally opened tie 
line switch (33,34,35,36,37). The system base MVA is 100, 
system voltage is 12.66 KV, total load 3715kW and 
2300kVar.The bus data, load and line data specifics can be 
referred in [13]. the reconfiguration difficulty, consider tie 
line -switch and DGs for loss consistency enhancement 
meeting load requirement,  

 
Fig.3 IEEE 33-Bus Radial Distribution Networks 

system 
In this study the 3 dissimilar cases are measured to 
investigate the enactment of the suggested method 
• Case 1:System without reconfiguration and 

DG (Base case) 
– 1- 32 Sectionalizing switches are 

closed 
– 33,34,35,36,37 Tie Switches are open  

• Case 2: System after reconfiguration using 
BPSO without adding DG 

• Case 3: System with reconfiguration and DG 
Case 1: 
In this case the system is not reconfigured all the 32 
sectionalizing switches are closed and 33,34,35,36,37 
tie switches are open this is considering as a base 
case.as shown in Fig.3. 
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Case 2: 
In this case the system is reconfigured with BPSO 
techniques numerous times to properly change the 
population size, the inertia weight, and the number of 
iterations, the constraints are selected as follows the [14] 
Table.1 

TABLE I: BPSO Parameters 
PARAMETERS BPSO 

Population 50 

Weighing (W) 0.9 - 0.4 

Dimension 4 

Max iteration 100 

Acceleration coefficients C1 & C2 2 – 2.05 

 
The new configuration is obtained for the distribution 
networks by using the BPSO as shown in Fig. 5.   The 
measurement of power loss reduction is 32.0564%. After the 
reconfiguration is process, the voltage becomewell and the 
power loss compared to the initial condition is decreased. 
Table. 2. 

Case 3: 

In this case the Reconfigured distribution networks added 
with DGs as shown in Fig.5. The DGs is placed in optimal 
location in the distribution networks by using Forward 
Backward Sweeping Method in this the stability index is 
analysis and find the optimal location of DGs from this DG 
The percentage of power loss reduction is 35.5029%. After 
the reconfiguration and adding DGs is processed, the 
voltage becomes better and the power loss compared to the 
case 1 and case 2 in decreased.as follow the Table 2. 

 

Fig 5: Radial Distribution Networks After 
Reconfiguration with adding of DGs. 

 
 
 
 

TABLE 2: comparison of power loss 

Description Base Case 
After 

Reconfiguration 
(BPSO) 

With DG 

Tie Switches: 
(33,34,35, 

36,37) 
open Closed Closed 

Sectionalizing 
(1-32) closed 

7,11,14,28,32 
Remaining all are 

closed 

7,11,14,28,32 
Remaining all 

are closed 

DG Optimum 
Location NA NA 30 

DG Optimal 
Size(kW) NA NA 2564 

Total Power 
loss: 

208.4592  
kW 141.6346 kW 134.45 kW 

Power loss 
reduction (%) NA 32.0564 % 35.5029% 

Minimum 
voltage: 

0.91075 
p.u. 0.94127 p.u. 0.9546 p.u. 

 

 

Fig 7: Power Loss Comparison 
 

 

Fig 6: Voltage Magnitude Profile 
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V. CONCLUDING 

In this paper the reconfiguration of radial distribution 
network is resolved by using Binary Particle swarm 
optimization and the optimal location and sizing of DG is 
done by using forward backward sweeping algorithm. The 
objective of the suggested method is to reduce the active 
power loss and voltage magnitude deviation. It is issue to 
maintain the radial nature of the system we use to add some 
technical constraints. The variables are used to open /close 
position of the sectionalized switch and tie line switch. The 
simulation is carried out by using IEEE Single Feeder 33- 
bus radial distribution network test system is accomplished 
for reconfiguring of networks efficiently and reduced the 
active power loss. While reconfiguring the networks, 
opening or closing some switches resulted in transfer some 
loads from one feeder to a different feeder, hence 
overloading. DG is required to support the overloaded 
feeders for its load carrying capacity. It is envision as 
expectations work to include distributed generation to 
support the loaded feeders. 
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