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Abstract: A cooperative strategy to reconfigure the feeder 

network by maximizing the location and volume of the distribution 
generator (DG) in the power system was addressed in this report. 
The new feature of the proposed method is the integrated output of 
the Biography Based Optimization (BBO) and PSO techniques. 
The above methods are the optimization techniques used to 
configure the radial distribution system for the optimal position 
and capacities of the DG. For determining the optimum position 
and strength of the DG, the BBO algorithm includes radial 
distribution network voltage, actual and reactive energy. The 
input parameters of BBO are classified into sub settings here and 
are allowed as the optimization of the PSO algorithm. The PSO 
synthesizes the problem and uses sub-parameters to create the 
sub-solution. The method of BBO migration and mutation is used 
to determine the optimal position and ability of DG for the sub 
solution of PSO. The cooperative strategy introduced is then 
applied on the system MATLAB / Simulink, and the usefulness is 
evaluated using BBO and PSO techniques. The findings of the 
analysis demonstrate the strength of the solution suggested and 
affirm its capacity for resolving the problem. 
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I. INTRODUCTION 

Lately, Distributed Generations (DGs) usually tend to 

become joining a significant reason in Electrical Distribution 
Systems (EDS) as a result of eco-friendly concerns, gas cost 
unpredictability’s together with liberalization linked with 

power market places [1] DGs often tend to become small 
generating tools in between lots of KWs for you to 100 MWs: 
small, tiny, channel and also significant DGs, which are 
actually suited at the lots establishments to undermine 
electrical power deficiencies in addition to inabilities [2] 
Contrasted to substantial principal power station based upon 
nonrenewable fuel source, oil, together with gas-fired 
vegetations [3], DGs sources for example wind electrical 
generators, photovoltaic or pv, energy mobiles, biomass, 
mini electrical generators, tiny hydroelectric plant, garbage 
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dump fuel, and so forth. [4] acquire a lessened volume of 
funds expense in addition to servicing and also maintenance 
expenses, the location is actually a whole lot less complicated 
to obtain as well as have a lot less bad impact the 
environments [5] The significant trait conveniences which is 
actually readily available coming from DGs often tend to 
become development connected with current security & 
current profile page, electrical power reduction lowering, 
exceptional unit reliability & security together with boosted 
energy high quality (PQ) & company related to extra answers 
[6-7] It is actually likewise quite handy in lowering it result 
rate. DGs could be taken advantage of probably in a split up 
technique or maybe in a bundled method. Therefore, it can 
easily provide in the places where the core creation could be 
unwise and even no matter where you can easily discover 
insufficiencies in the genuine transferring procedure [8-9] 

Within EDS, DGs could aid planned for in theory as well 
as monetarily because, they have the capacity to post 
onement associated with gear box as well as circulation 
collections upgrade projects [10] DGs possess a sizable 
impact on the electrical power action, current account, 
security, constancy, degree, as well as premium associated 
with energy wanted for customers and also power customers. 
The real setup gotten in touch with DGs might potentially 
well to network device operation, nevertheless a lot of 
quantity or perhaps sizes associated with DGs effective could 
create infractions in the approach limits That is actually why, 
the proper measurements and also positioning associated 
with circulated wind turbines are actually important aimed 
for optimum advantage in the electric energy unit. In case DG 
items usually tend to become included on non-optimal places, 
the electrical power shortages enhance, triggering high 
expenditure of electrical power, current boost by the end of 
your farmer, require source unbalance within a shortcoming 
condition, electric energy excellent quality reduce as well as 
reduce pertaining to integrity variations. 

A shared strategy has actually been actually reviewed in 
this particular newspaper for area as well as the ability of 
circulation power generator (DG) in energy body. The 
uniqueness of the suggested strategy is actually the bundled 
efficiency of both the Biography Based optimization (BBO) 
as well as Particle Swarm Optimization (PSO) procedures. 
The stated procedures are actually the optimization 
strategies, which are actually utilized for maximizing the 
ideal place as well as ability of the DG for branched 
organization system. The BBO protocol calls for branched 
ordering system current, sensitive as well as actual electrical 
power for identifying the optimal place and also capability of 
the DG.  

 
 

A BBO/PSO based Hybrid Technique for 
Distribution System Feeder Reconfiguration 

Kothuri Ramakrishna, Basavaraja Banakara  

http://www.ijeat.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijeat.B3918.129219&domain=www.ijeat.org


 
A BBO/PSO based Hybrid Technique for Distribution System Feeder Reconfiguration 

1157 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B3918129219/2019©BEIESP 
DOI: 10.35940/ijeat.B3918.129219 
Journal Website: www.ijeat.org 

Listed below, the BBO input criteria are actually 
categorized in to below specifications and also made it 
possible for as the PSO formula optimization method. The 
PSO formation the trouble as well as establishes the below 
service with help from below criteria. The BBO transfer and 
also anomaly method is actually requested the below remedy 
of PSO for pinpointing the ideal area as well as capability of 
DG. 

II.  PROPOSED BBO/PSO HYBRID TECHNIQUE 

The recommended reciprocal procedure possesses the 
bundled function of both the BBO protocol and also PSO 
protocol. The pointed-out strategies are actually the 
optimization approaches, which are actually made use of for 
improving the maximum area as well as capability of the DG 
for branched ordering system. The BBO formula calls for 
branched organization system current, responsive as well as 
genuine electrical power for the maximum area and also 
capability of the DG. Below, the input specifications are 
actually divided right into below criteria as well as enabled as 
the PSO formula. The PSO formation the issue as well as 
creates the below service with help from below criteria. The 
BBO transfer as well as anomaly procedure is actually 
requested the below service of PSO as well as recognize the 
ideal area and also capability of DG. The finest remedy is 
actually settled coming from each strategy end results. The 
measures to recognize the maximum area and also ability of 
DG for branched ordering system are actually illustrated in 
the observing Flow Chart. 

 
Fig: 1 Flow chart of the Proposed Mutual Algorithm 

III. RESULTS AND DISCUSSIONS: 

This area illustrates the planned approach verification 
utilizing the designed technique. Below, the evaluated 
circulation unit design is actually received amount 2, through 
which thirty-three nodules, 32 divisions. The examinations 
are actually executed in the p.u body along with 12.66 kV and 
also 100MVA. The IEEE thirty-three bus branched 
circulation device construct is actually explained in the 
observing body 3. Listed here, the IEEE thirty-three bus 
branched circulation device current, energy reduction 
assessments are actually performed due to the recommended 
technique. The going along with location indicates the 
connection examination has actually made use of varied type 
of instances. 

Case 1: Without reconfiguration of the bus system and DG 
units 

Case 2: Optimally reconfigured bus system by the 
available sectionalizing and tie switches. 

 
Fig 2: IEEE 33 bus system for Distribution system feeder 

reconfiguration 
Table.1: System voltage profile analysis using proposed 

method for different load levels  

 

Scena
rio 

Item 
Load type 

Type 1 Type 2 
Type 

3 

Case 
1 

Switche
s 

opened 

3–14–24–

27–30 
10–3–6–2

1–15 

12–27
–14–6

–9 

V worst  

(bus no) 

0.8955 
(18) 
Best 

0.9965 

0.8955 
(18) 

Best-0.99
63 

0.894
6 (18) 
Best-
0.996

4 
Vbest    

(bus no) 
0.9966 (2) 0.9966 (2) 

0.996
8 (2) 

Case 
2 

Switche
s 

opened 

2-13-8-32
-18 

12-12-10-
11-14 

18-17
-16-9-

17 

V worst 

(bus no) 

0.8940 
(17) 
Best 

-0.9971 

0.8947 
(17) 

Best-0.99
63 

0.899
8 (16) 

Vbest    

(bus no) 
0.9964 (2) 0.9969 (2) 

0.996
4 (2) 
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Table.2: Voltage profile comparison for different type of 
load levels 

 
Table.3: System power loss analysis using proposed 

method for different load levels 
Scenario Item Solution techniques 

Propos
ed 

BBO PSO 

Type 1 

Switc
hes 

open
ed 

7-32-30
-18-3 

32-30-
9-11-2

5 

2-4-
24-2
7-10 Powe

r loss 
130.89 132.22

2 
158.
661 

Bus 
no. 

30 20 17 

% of 
loss 

reduc
tion 

34 37.34 24.8
1 

Type 2 

Switc
h 

26-2-16
-22-17 

27-32-
23-30-

31 

3-4-
10-2
8-20 Powe

r loss 
135.48 140.91

0 
161.
965 

Bus 
no. 

10 11 22 

% of 
loss 

reduc
tion 

31 33.22 23.2
4 

Type 3 

Switc
h 

31-31-6
-17-17 

13-23-
5-6-9 

5-7-
10-1
8-9 Powe

r loss 
135.66 140.72

6 
157.
150 

..150 Bus 
no. 

28 10 15 

% of 
loss 

reduc
tion 

31.14 33.31 25.5
2 

Table.4: Power loss comparison for different type of load 
levels 

Scena
rio 

Item Load type 

Type 
1 

Type 2 Type 
3 

Case 
1 

Switch
es 

opened 

3–14–

24–27
–30 

10–3–6–

21–15 

12–27
–14–6

–9 
Power 
loss 

210.3
1 

211.25 216.0
9 

Load 
fault 

bus no. 

22 26 12 

Case 
2 

Switch
es 

opened 

2-13-
8-32-

18 

12-12-10
-11-14 

18-17
-16-9-

17 
Power 
loss 

138.9
7 

145.56 146.1
2 

Load 
fault 

bus no. 

11 18 22 

% of 
loss 

reducti
on 

24.68 27.05             
26.53 

 
Coming from the above dining tables, it appears that 

through taking advantage of the scenario 1 and also scenario 
2, the foundation instance energy reduction (KW) in the 
platform is actually 211, which is actually reduced to 146.12, 
141.18. For instances 1 to 2, the price energy reduction 
declines are actually 26.53, 28 and also 31.14 similarly. The 
fee energy reduction lowering for instances 1 to 2 of a same 
method, therefore the lighting and also considerable tons 
problems are actually 24.68, 26 and also 34; 27.05, 30 as well 
as 31 alike. By doing this, along with various approaches, as 
an example, the BBO as well as PSO, the energy reduction 
achieved due to the innovative technique for all the lots 
ailments is actually evaluated.  Through lessening reduction 
to 138.97 as versus the associate techniques (BBO-- 158.661; 
PSO - 174.801) at significant tons problems it is actually 
uncovered that the recommended strategy has actually 
displayed its own digestive tracts.  

 
 
 
 

Scenario Item Solution techniques 

Proposed BBO PSO 

Type 1 

Switches 
opened 

7-32-30-
18-3 

32-30-9
-11-25 

2-4-
24-2
7-10 

V worst  

(bus no) 
0.8970 

(17) 

0.9271 
(18) 

0.91
31 

(18) 

Vbest    

(bus no) 
0.9965 

(2) 

0.9965 
(2) 

0.99
15 
(2) 

DG size 
(bus no) 

99.769 
(32) 

100.559 
(26) 

112.
651 
(4) 

Type 2 

Switches 
opened 

26-2-16-
22-17 

27-32-2
3-30-31 

3-4-
10-2
8-20 

V worst  

(bus no) 
0.8955 

(18) 

0.9145 
(17) 

0.90
13 

(32) 
Vbest    

(bus no) 
0.9796 

(3) 

0.9965 
(2) 

0.98
75 
(2) 

DG size 
(bus no) 

70.435 
(8) 

96.399 
(3) 

105.
365 
(6) 

Type 3 

Switches 
opened 

31-31-6-
17-17 

13-23-5
-6-9 

5-7-
10-1
8-9 

V worst  

(bus no) 
0.9050 

(33) 

0.9199 
(33) 

0.89
88 

(17) 
Vbest    

(bus no) 
0.9964 

(2) 

0.9975 
(2) 

0.98
85 

(19) 
DG size 
(bus no) 

103.524 
(25) 

105.477
(17) 

118.
787 
(5) 
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Furthermore, in hookup to various other techniques at 
sizable bunch health conditions, the amount of electrical 
power loss decline in the grow older creating method is 
actually monitored to become a fabulous 24.68 (BBO-- 
24.81; PSO-17.16) 

IV. CONCLUSION 

This paper details a common approach for situating the 
ability of DG in electrical power unit. In the suggested 
strategy, the superior place as well as capability of the DG is 
actually originally figured out by utilizing BBO, after that the 
BBO input criteria are actually identified in to the below 
specifications and also enabled as the PSO input. By utilizing 
the below criteria the PSO locates the ideal area as well as 
ability of DG. The absolute best end results were actually 
taken one of the procedures. This procedure is actually 
examined in the IEEE thirty-three transportation spin 
distribution structure as well as the efficiency is actually 
assessed along with the BBO formula. Listed here the 
contrast gets the branched circulation device electrical power 
reduction, current at several problems like regular disorder, 
throughout the error opportunity, BBO method as well as 
suggested shared procedure. Coming from the contrast leads 
our experts settled that the suggested procedure is actually the 
effectively efficient approach to determine the maximum 
area and also ability of the DG for the branched circulation 
body, which is actually proficient over the various other 
methods.  
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