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Abstract

Common technique has been discussed in this paper for the reconfiguration of feeder network by optimal location and measuring
of Distribution Generator (DG) in electrical power system. The consolidated execution of both Biography Based Optimization (BBO)
and Particle Swarm Optimization (PSO) strategies are the curiosity of the proposed strategy. The optimization techniques are utilized
for optimizing the optimum location and DG capacity for radial distribution network. The BBO algorithm requires radial distribution
network voltage, real and reactive power for deciding the optimum location and capacity of the DG. Here, the input parameters
of BBO are classified into sub parameters and permitted as the PSO algorithm optimization process. The PSO develops the sub
solution with the assistance of sub parameters by issue synthesis. For identifying the optimum location and capacity of DG the BBO
movement and mutation process is applied for the sub solution of PSO. At that point the proposed mutual technique is actualized
in the MATLAB/simulink platform and by contrasting it with the BBO and PSO systems the effectiveness is scrutinized. The comparison

results demonstrate the predominance of the proposed approach and affirm its capability to comprehend the issue.
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1 Introduction

As of late, Distributed Generation (DG) have a tendency
to participate an essential reason in Electrical Distribution
Systems (EDS) because of natural troubles, charge of fuel
vulnerabilities amongst of liberalization related with com-
mercial centers energy [1]. The DGs have a tendency to be
little-scale acquiring in devices between quantities of KWs
for you to 100 MWs: micro, little, medium and tremen-
dous DGs, alongside wasteful aspects which are adjusted
at the load facilities to deteriorate power deficiencies [2].
Contrasted with tremendous primary power plants in view
of non-renewable energy source, oil, alongside gas-termi-
nated plants [3], the DGs assets for instance wind genera-
tors, PV, fuel cells, biomass, miniaturized scale generators,
little hydroelectric plant, landfill gas, and so on, Borges
and Falcdo [4] get a lessened measure of assets expenditure
alongside support maintenance and upkeep costs, the region
is a great deal less demanding to get and have fewer omi-
nous influence the surroundings [5]. The essential points of
interest which are accessible from Distributed Generations

have a tendency to be progression related with voltage
stability & profile, power loss lessening, superior system
trustworthiness & wellbeing alongside enhanced power
quality (PQ) & administration related with extra arrange-
ments [6, 7]. It's likewise exceptionally supportive in cut-
ting down it yield price. In a separated tactic the DGs can
be utilized or equal in a consolidated tactic. Subsequently,
it can present in areas, where the central generation can be
impracticable or much wherever you can discover insuffi-
ciencies in the real transmitting process [8, 9].

The DGs may help expected for hypothetically and finan-
cially, inside EDS in light of the fact that, the delay associ-
ated with transmission and distribution lines will upgrade
wanders [10]. Then the DGs considerably affect the power
development, voltage profile, voltage stability, continuity,
short circuit level, and high quality associated with power
intended for customers and energy buyers [11, 12]. The real
establishment associated in DGs might potentially best to
network system method; anyway in the system requirements
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the violations is caused due to an abundance amount or even
dimensions associated with DGs in operation [13]. That is
the reason; the right sizes and position related with distrib-
uted turbines are fundamental proposed for most extreme
preferred standpoint in the power system [14]. In the occa-
sion Distributed Generation items have a tendency to con-
solidated the non-optimal spots, the power shortages incre-
ment, prompting raised power cost, toward the finish of
your feeder voltage increment, inside a fault circumstance
required supply unbalance, power high quality drop and
reduction unwavering quality reaches [15]. A few other con-
cerns related with the real DG establishment, which tends
to be consonant shots, the call to embrace further developed
command designs, and the likelihood of finding moderate
power flows in power systems and the related dangers to help
linemen prosperity [16]. The decision associated with opti-
mum sizes and sitting is established on misfortune minimi-
zation, enhancement in the voltage profile, and abatement
in the electrical power flows over the lines, bringing down
consumption and strategy costs, and many others [17, 18].
Hence, the complex combinatorial promoting issue is
the perfect offering of DGs in EDS [19]. The various tech-
niques give within literary works are as follows: the classi-
cal optimizations, investigative technique, meta-heuristics,
hybrid strategies, and so on [20].

The common strategy has been examined in the paper
for area and the capacity of dispersion generator (DG)
in electrical power system. The combined execution of
both the Biography Based optimization (BBO) and Particle
Swarm Optimization (PSO) techniques are the curiosity of
the proposed strategy. The mentioned strategies are the tech-
niques of optimization, which can be utilized for optimizing
the optimum location and capacity of the DG in radial dis-
tribution network. The radial distribution network voltage,
real and reactive power are the requirement of BBO algo-
rithm, for determining the optimum location and capacity
of the DG. Here, the input factors of BBO are characterized
into sub factors and which are permitted for the process of
PSO algorithm optimization. Thus, the PSO blend the issue
and builds up the sub arrangement with the assistance of sub
parameters. For the PSO sub arrangement, the BBO migra-
tion and mutation process is connected for recognizing
the optimum location and DG capacity. The predetermined
clarification of the proposed hybrid technique and UPFC
power flow model are discussed in Section 3. Former to
that, the present research works are presented in Section 2.
The simulation results and the discussion are presented
in Section 4. In Section 5 the paper is ends.
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2 Literature survey: A recent related work

Kayal and Chanda [21] have suggested the multi-objective
PSO dependent Wind Turbine Generation Unit (WTGU)
notwithstanding photovoltaic (PV) array placement tech-
nique with regard to power loss reduction in addition to
voltage balance progress regarding radial distribution
system. The specific DG situating issue had been refined
based on the WTGU notwithstanding PV range adequacy
renditions. To examine the actual voltage adjust amount
of assorted buses inside the system, a brand new Voltage
Stability Factor (VSF) had been delivered. That could
assess voltage balance infirmity in the total system fur-
thermore. Wind in addition to solar DGs wound up han-
dled in various productive in addition to reactive power
mode (at diverse power factor) in addition to analyzed
in the 12-bus, the 15-bus, and the 33-bus in addition to
the 69-bus radial distribution system. From the investi-
gated the impacts, it could determine the wind in addi-
tion to solar DG inside slacking p.f mode activated sig-
nificantly greater progression in regards to voltage profile
with respect to dispersion buses. Also, they revealed
in which, the actual voltage magnitudes in the buses
raised on the grounds that cut with respect to DG pro-
gressed. The specific VSF had been a powerful notwith-
standing direct instrument contrasted with voltage bal-
ance files. From the prior mentioned conclusion, it had
been mentioned the proposed approach performed more
adequately, when compared to various other DG position-
ing tactics inside the system in regards to each power loss
minimization in addition to voltage consistent enhance-
ment in the technique.

Gopiya Naik et al. [22] get recommended an analyti-
cal technique intended for optimal site and measurement
of DG as well as shunt capacitor intended for diminish-
ing the overall authentic power failures. Pertaining to
optimal site, any tenderness analysis process as well as
intended for optimal measurement, the heuristic bend fit-
ting strategies were being recommended. The actual pro-
posed work ended up being embraced by means of assess-
ment in 12-bus as well as IEEE 33-bus check submitting
systems. From your received simulation benefits and com-
parability intended for distinct conditions, the suggested
procedure can optimally distribute and also measuring
the DG and addition capacitor blend in ways that reduced
power failures together with good voltage profile and also
diminish in the series loading in the power supply systems
could possibly take place. So revealed the combination
of DG and additionally capacitor could to a largely slow
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up the purchase besides expanding provide high quality
as well as reliability then regular strategies.

Esmaili et al. [23] have offered a two point approach
in view of dynamic programming lookup method to per-
fect designates and sizing the DGs which in turn efficiently
utilizes Voltage Stability Margin (VSM) and reduces grid
power cutbacks. Introductory, somewhat insecure charter-
ing through voltage stableness perspective were established
employing bifurcation evaluation because greatest places
to run DGs. Variety of DGs has been thus selected of which
system voltage profile has been introduced into the pro-
vided permissible voltage security confinements. Next, the
overall perfect estimation associated with DGs has been
established by utilizing the dynamic programming lookup
procedure. It totally was exhibited of which, by means of
taking into consideration DG reactive constraints, this built
various voltage stableness bifurcations occurred, and addi-
tionally it affected the optimal location, measurement, and
DGs number. This offered work has been examined on the
basic 34-bus distribution test process.

Kansal et al. [24] have arranged PSO method for per-
centage associated with various types of DGs in regards to
dynamic in addition to the reactive power compensation to
limiting the electrical power distribution loss. The accom-
panying, the optimal power considers issue in addition has
already been recognized to minimize the electrical power
loss. The specific planned strategy has been examined
on 33-bus in addition to 69-bus check methods. The out-
comes from this PSO strategy have been weighed against
this systematic methodology outputs. The specific arranged
PSO strategy regarding optimal placement of several types
of DGs not simply reduced this collection deficits but min-
imized this measurements connected with DGs with full
satisfaction in the admissible voltage limitations.

Moradia et al. [25] have implemented an effective hybrid
technique centered on Imperialist Competitive Algorithm
(ICA) and in GA for maximum placement and DG alterna-
tives size and the banks of capacitor concurrently with objec-
tives in power loss reduction, expanding process voltage pro-
file, expanding voltage stability index, load managing and
transmission and distribution relief convenience of equally
resources and the consumers. Initially, the ICA was uti-
lized to discover area and size of the DGs and the capaci-
tors. Hence, GA approach appeared to be utilized to create
the most recent number of states and furthermore options
inside the most research spots. This proposed work appeared
to be connected on the IEEE 33 bus and also the 69 bus
radial submission devices, addition to the impacts wound

up contrasted and GA/PSO approach. Through the side
by side comparisons, it exhibited the specific recommended
approach seemed to be obviously better and also improved
potential to locate the best alternatives.

Kashem et al. [26] reveal some sort of technique for that
coordination of dispatchable and nondispatchable renew-
able distributed generation models for diminishing yearly
quality failures. For the reason that technique, analyt-
ical words have been first offered to perceive the opti-
mal dimensions and power issue of DG model together
in each and every position for minimizing power failures.
The words have been next adjusted to put renewable dis-
tributed generation models for minimizing yearly energy
losses despite the fact that for the time- changing charac-
teristics of demand and innovation. A combination of dis-
patchable distributed generation and nondispatchable dis-
tributed generation models seemed to be also they offered.
The results exhibit of which dispatch able DG models or
even a mixture of dispatch able and nondispatchable DG
models can results exhibit decrease in yearly energy losses
when contrasted with nondispatchable DG models.

Baran and Wu [27] get suggested an interactive fuzzy
gratifying process, which will be based upon hybrid mod-
ified shuffled frog leaping algorithm, will settle the condi-
tion in the multi-objective optimal position and size related
with DG models inside distribution network. Decreasing
aggregate electric power losses, total electric power price
and total pollutant emissions made have been the tar-
get abilities for the reason that difficulty. In like man-
ner, the actual development in the voltage page has been
believed to be a type of requirement all through discover-
ing the ideal position. Inside the recommended process,
the objective capabilities are designed together with fuzzy
packages. This multi-objective issue has been changed
directly into a mini—max snag that is treated with the pre-
scribed progressive protocol. At last, the actual recom-
mended protocol has been tested on the 69-bus submitting
the testing technique based on specialized, cost-effective
and environment safety criteria.

The reasonable capacitor undertaking, reconfiguration
as well as DG section tend to be between the majority rep-
utable techniques. Typically, good natural environment
in the unaggressive distribution network, DG is which
has an unaggressive operations procedure. Through this
process, the capacity including DG seriously isn't consid-
erable as opposed with the technique generation also as
it might review the energy generated by centralized mod-
els. Just of late numerous logical tests happen to be taken



together with expository and also misfortune affectability
techniques for finding and additionally measure including
DG. However, in these sorts of methods, the target func-
tionality ended up being entire electrical power reduc-
tions that should end up plainly minimized by the analyt-
ical procedure and also without requiring the admittance
matrix considering that the potential involving DG can be
is dependent upon the reductions. Therefore, the optimiza-
tion algorithm plays a large role for rigorous the capacity
involving DG depending on electrical power reductions.
Some of the algorithms have a tendency to be referred
to as seeing that Genetic Algorithm (GA), Evolutionary
Programming (EP), Simulated Annealing (SA), parti-
cle swam optimization (PSO), Cuckoo Search Algorithm
(CSA) as well as and many others. In exact numerical opti-
mization, several brand-new optimization tactics tend to
be recommended to conquer the drawbacks of these con-
ventional algorithms. Therefore, the importance involving
conventional criteria can be changed with the invention
involving brand-new looking for strategies. The specific
prescribed technique to fix this entire problem can be tem-
porarily reviewed inside the ensuing areas.

3 Problem formulation

At optimal location the DG units' is established which will
prompt line loss diminishment, and enhanced the voltage
dependability, the reliability and the security. The area
of optimum and estimation of the DG is the optimiza-
tion problem with nonlinear target work with the relating
necessities like the power balance constraint, the voltage
constraint and the constraints of DG and so on. In pro-
posed technique the fundamental contribution is that,
it should lessen the exact power loss, balance the load and
deviation in voltage of the given radial distribution net-
work at the peak load condition. Henceforth, it uses the
multi-target capacity to decide the optimum location and
sizing of the DG. Here, the multi- target function is logi-
cally formulated as the accompanying Eq. (1).

@ =Min{/, /. /] )

Where, f,f, and f, are the power loss, the voltage devi-
ation and the load balancing respectively. Following are
the mathematical equation of the multi-objective function.

3.1 Power loss (f,)

During the peak loading conditions the distribution sys-
tems build insecurity, which leads to violations of con-
straint. The power loss is minimizing by obtained DG
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location and capacity and realizes the limits of the con-
straints. The exact loss of the required distribution system
is evaluated by Eq. (2).

fi=PL" = zz[a (PP +00,)+B,(0P-FQ,)] @

7,
Where o, =—
VvV

i

cos(d,-8,) B, = ;—I’/ sin(3,-,),

it it

PLP is the distribution system exact loss; ry is the
resistance between bus i and bus j; ¥, and V. are the

voltage magnitude of the buses i and j respectively;

d, is the voltage angle at the bus i; J; is the voltage angle
at bus j; P, and (), active and reactive power injection

atbus i; P, and @, is the active and reactive power injec-
tion at bus j. Section 2.1 persistents the voltage deviation.

3.2 Voltage deviation ( f))

The essential factor in radial distribution network is a volt-
age profile management. At the point the voltage profile is
changed, when DG is associated with a distribution network.
It can be assessed at all of the buses in the radial distribution
systems. Here, for upgrading the voltage stability, the per-
ceived DG should limit the distinction between the normal
bus voltage and the specified bus voltage. The voltage devia-
tion equation is portrayed in the accompanying Eq. (3),

2 =Z(—V;V J ®

i=1 spec

Where, V,,,. is the specified voltage; normally the required
voltage is taken by 0.95 to 1.05 limit. The load balanc-
ing objective condition is characterized in the following

Section 3.3.

3.3 Load balancing ( f;)
Here, the load balancing of lines is accompanying in Eq. (4).

i=1

Where, /, is current of branch 7; this branch current should
not transcend the thermal limit, i.e., 7, <1/, Iy* is the
total lines average current, which is resolved by the fol-
lowing relation in Eq. (5).

N IL (5)
[avg — L
=-2(%)
Where, N is the total number of lines; the constraints sub-

jected and the mathematical equations, which are eluci-
dated in the Section 3.4.
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3.4 Constraints
3.4.1 Power balance constraint
The generated DG power is characterized by power bal-
ance constraint which is given in Egs. (6) and (7).
N
PD[;=P£—Y.ZVV.COS(5i—5/—9i) 6)

b o
i=j

QDDi :Qé)i_Yij

i

vV, sin(8,-5,-6,) (7

N
i
=j=

j=1

Where, P, and Q) are the generators power genera-
tions at bus i; Y, is the line admittance between i and j;
0, is phase angle of the bus i; P, and Q) is the load
demand at bus j; which is lies in the following limit
Py < Py < Py™ and Q"< Op < 05,

3.4.2 Voltage constraint
Within the prescriptive limits the voltage limits of each bus
must lay, which are inclined in the accompanying Eq. (8).

VminS V; S Vmax (8)

Where, V™" is the minimum voltage value and V™" is
the maximum values of voltage at bus 7; usually the bus
voltage lies between 0.95<V, <1.05pu .

3.4.3 DG constraint

The allowable capacity for the buses is the DG constraint
mainly essential and the comparing power factor of
the DG. The capacity of the DG is portrayed in the accom-
panying condition in Eq. (9).

S e A e o

PEP" < PFP? < PEDS (10)

min — max

Where, PF”¢ is the minimum value of power factor and

PE"Y is the maximum values of power factor at the DG
bus i. The proposed technique utilizes the constraints to
discover the location, which has greater need of genuine
power loss sensitivity factor. Contingent on the loss func-
tion the corresponding capacity of DG has been distin-
guished and added to the specific area. In the Section 4
the short process about the assurance of DG location and

capacity using the proposed method is portrayed.

4 Proposed mutual technique for reconfiguration

of feeder network by the optimum location and
capacity of DG

The proposed common technique has the consolidated
operation of both the BBO algorithm and PSO algorithm.
The predefined techniques are the optimization tech-
niques, which are utilized for optimizing the optimum
location and capacity of the DG for radial distribution net-
work. The radial distribution network voltage, real and
reactive power for the optimum location and capacity of
the DG are the requirement of BBO algorithm. Here, the
parameters in input are demonstrated hatred into sub
parameters and permitted as the PSO algorithm. With the
assistance of sub parameters the PSO synthesis the issue
and enhance the sub solution.

For the sub solution of PSO the BBO relocation and
change process is associated and identify the optimum
location and capacity of DG. At that point the best solution
is concluded from two system results. The steps to recog-
nize the optimum location and capacity of DG for radial
distribution network are depicted in the following.

4.1 Steps to find the optimum location and

capacity of DG

Step 1: Initialize the input parameters of BBO like radial
distribution network bus voltage (V;), real and reactive
power (P, and Q,) etc.

Step 2: Run the load flow in normal condition for the
radial distribution network.

Step 3: Find the normal condition power loss using the
Eq. (2) and the real power loss sensitivity factor is recog-
nized using the Eq. (11) for all the buses. In descending
order the bus loss sensitivity factor is arranged.

APL”

RP, ===
’ AP

i

- ﬁ(a,ja 5,0 (1)

Step 4: Using the multi-objective function Eq. (1),
the BBO identifies the optimum location and capacity of DG.

Step 5: The input BBO parameters are categorized into
sub parameters and then utilized as the PSO initialization.
The PSO input parameters categorization is explained
in the above Fig. 1.

Step 6: The "N" number of initial populations is ran-
domly generated by PSO. In this paper; the bus voltage of
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Fig. 1 PSO input parameters classification

radial distribution network is (V;), for initial population the
real and reactive power (P, and Q,) is selected.

Step 7: The real power sensitivity factor in Eq. (11) is
fined for every particle and in descending order the bus
loss sensitivity factor are arranged. In each particle, the fit-
ness has been evaluated by using the power loss, voltage
deviation and load balancing equations.

Step 8: The particles are categorized into two groups
Depends on evaluation of the fitness function, i.e., max-
imum and minimum fitness. As per the multi-objective
function, the optimum location and capacity of DG is
resolved, from this classification Eq. (1).

Step 9: For every single best particle, velocity and posi-
tion is altered by using the Egs. (12) and (13).

vl I=v[ l+cl*rand( )*(pbest[ - present[ ]) 12)
+c2*rand ( )*(gbest[ 1- present[ ])

present[ ]=present[ T+v[ ] (13)

v[ ] s the velocity of particle, present[ ] is the current par-
ticle, pbest[ | and gbest[ | are best fitness value and best
value from any particle in the population respectively,
rand( ) is the random number between (0, 1) and learning
factors are cl, 2.

Step 10: Again the multi-objective function are evalu-
ate by using the updated particles.

Step 11: The iteration limit are checked, if it reaches
the maximum number, go to or else the iteration number is
boost and go back to the Step 7.

Step 12: Finalize the best solution by contrasting the
PSO result with the BBO result.

Step 13: Finish the process.

The proposed mutual technique is prepared to give
the best location and capacity of DG, Once the process is
finished in radial distribution network. At that point the
review of the proposed technique is portrayed in the above
Fig. 2. The optimum location and capacity of DG assur-
ance utilizing the PSO by using the BBO input parameter
is explained in the Fig. 3.
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Initialize the BBO input parameters like voltage, real

power and reactive power

]

l Then using the
equation (1) to

parameters and allow to the input of PSO identify the optimum
l location and capacity

Classifies the BBO input parameters as sub

Generate the random number of particles from the
input parameters

l

Run the load flow solution of the radial distribution
network and find the real power loss sensitivity factor
of all the buses using equation (13)

The highest real power loss sensitivity factor bus is
selected for locating the DG

l

Depending on the equation (1) identifies the optimum
capacity of the DG

Update the particle velocity and position and find the
solution again until the maximum iteration

e

After applying the optimum solution obtain the
power loss, bus voltage

Fig. 2 Structure of the proposed mutual technique

At that point the proposed mutual technique is clari-
fied under MATLAB stage through the IEEE standard
benchmark system. The other techniques like BBO and
PSO the tried outcomes are contrasted. The Section 4
describes the results of proposed mutual strategy and
corresponding discussion.

5 Results and discussions

The proposed mutual technique is executed in MATLAB/
Simulink 7.10.0 (R2012a) platform, the 4GB RAM and
Intel(R) core(TM)i5. The IEEE standard seat checks system
like the 33 bus, which is utilized for the optimum location
and DG sizing is scrutinize. Then the comparative analysis
with the BBO and PSO technique is utilized for identify-
ing the adequacy of the proposed method. Here, the objec-
tive functions are the power loss minimization, deviation
in voltage and load balancing. Depending on the objective
function the optimum location and DG capacity are fined
by the proposed technique. By using the IEEE 33 radial
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-

A4

parameters like,

l

Random generation of input population parameters and
find the normal

Initialization: Initialize the classified BBO input

» p=ptl

Evaluation: Find the fitness function using equation
(1) for all particles

l

From the fitness evaluation, the particles are classified
into maximum fitness and minimum fitness

l

Storing: Record the Ppeg and Gy, of the current
population

l

Updating: Update the particle position velocity and
position

resultant particles

o

Fig. 3 PSO based optimization structure

Evaluate the power loss, voltage profile of the

distribution system the approval of the proposed method is
portrayed in the accompanying Section 4.1.

5.1 Validation of IEEE 33 bus distribution systems

The proposed method validation is depicted in this seg-
ment. Here, the tested radial distribution system structure
is shown in Fig. 4, in which the 33 nodes and 32 branches.
In the p.u system the assessments are completed with
the 12.66 kV and 100MVA. The distribution system

._________________i
23 24 25 26 27 28529 30 31 32 33
|

1
e

| =
@ |1

1 2|13 4 5 6 7

L

19 20 21 22

Fig. 4 IEEE 33 bus radial distribution system single line diagram

structure of IEEE 33 bus is depicted in the following Fig. 3.
Here, by the proposed technique the IEEE 33 bus radial
distribution system voltage, power loss evaluations are fin-
ished. The accompanying area determines the correlation
investigation has used diverse sorts of cases.

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

Case 2: Optimally reconfigured system of bus by the
accessible sectionalizing and tie switches

Case 3: DG unit's optimal size is introduced in the can-
didate bus.

Case 4: Optimally reconfigured bus system in nearness
of optimal size of DG unit introduced at the candidate bus.

Under various load conditions and different cases
Table 1 outlines the system voltage profile. In the subti-
tled Table 1, by strategies for the light (0.5), nominal (1)
and heavy load (1.5) stipulations, type 1, type 2 and type 3
loads are addressed correspondingly. The scarcest volt-
age magnitude (p.u) is upgraded from 0.8955, 0.8955 and
0.8946 to 0.9965, 0.9796 and 0.9964 in the event that 4,
because of type 1, type 2 and type 3 loading conditions.
Like the CALMS, LSA and ALO [11], Table 2 delineates
the execution assessment of the proposed strategy oppo-
site the present procedures. For this circumstance, by suit-
ably picking DG sizes and reconfiguration for the entire
scope of loading conditions, the novel approach tweaks
the voltage profile of the IEEE 33 bus system. It is dis-
covered that the slightest voltage overhauled by utilizing
case 4 is the most outrageous, from among all the three
loading conditions, which extends the matchless quality
of the proposed procedure.

Figs. 5, 6 and 7 portray the voltage profile of the IEEE
33 standard benchmark framework for a few cases,
for instance, light, nominal and the heavy load conditions



Table 1 System voltage profile analysis using proposed method
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Table 2 Voltage profile comparison for different type of load levels

for different load levels Solution techniques

Scenario Item
) Load type Proposed CALMS LSA ALO
Scenario  Item
Type 1 Type 2 Type 3 Switches ~ 7-32-30-  32-30-9-  2-4-24-  6-7-18-
Switches ~ 3-14-24- 10-3—6— 12-27-14— opened 18-3 11-25 27-10 23-10
opened 27-30 21-15 6-9 0.8970 09271 09131  0.8529
Case | 0.8955(18)  0.8955(18)  0.8946 (18) el  OUSTO a7 (18) (18) (18)
ase (bus no) Best 0.9965  Best-0.9963  Best-0.9964 P f 0.9965 0.9965 0.9915 0.9885
best
(bus no) @ (@) @ @
best 0.9966 (2) 0.9966 (2) 0.9968 (2)
(bus no) DG size 99.769  100.559  112.651  118.154
Switches 12-12-10- 18-17-16- (bus no) (32) (26) Q) 17
2-13-8-32-18
opened 11-14 9-17 Switches ~ 26-2-16-  27-32-23-  3-4-10-  16-14-
opened 22-17 30-31 28-20 27-4-7
Case 0.8940(17)  0.8947(17) oo 16)
(busno)  Best-0.9971  Best-0.9963 . 0.8955 0.9145 0.9013 0.8952
v (bus no) (18) 17 (32) (32)
best 0.9964 (2) 0.9969 (2) 0.9964 (2) Type 2
(bus no) reut 0.9796 09965 09875 09776
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Fig. 7 Various cases voltage profile for type 3 load condition
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establishment the load addition is leveled. By and by,
in a perfect world reconfiguring the system by setting
up the ideal DG assess, the instrument voltage profile is
reclaimed to the standard condition.

For the examination appraisal with the advanced meth-
odologies, the proficiency of the age making strategy
versus, the voltage profile is assessed. At all the loading
conditions, the voltage profile for an ideal system recon-
figuration with the DG set up is displayed in Figs. 8, 9 and
10 correspondingly.

LSA
ALO
CALMS
Proposed

o
8

8

Voltage(p.u)
o
®

154

%}

N
T

0 5 10 15 20 25 30 35

In Table 3, it is obvious that by utilizing the case 2,
case 3 and case 4, the base case power loss (KW) in the
framework is 211, which is diminished to 146.12, 141.18 and
135.66 correspondingly (type 3 load condition). For cases 2
to 4, the rate power loss reductions are 26.53, 28 and 31.14
correspondingly. The rate power loss lessening for cases 2
to 4 of every an indistinguishable way, on account of
the light and substantial load conditions are 24.68, 26 and
34; 27.05, 30 and 31 correspondingly. Along these lines,
with various strategies, for instance, the LSA and ALO, the
power loss achieved by the inventive procedure for all the
load conditions is surveyed. By diminishing loss to 138.97
as against the associate methodologies (LSA — 158.661;
ALO — 174.801) at substantial load conditions it is discov-
ered that the proposed technique has demonstrated its guts.
In addition, in connection to other approaches at substan-
tial load conditions, the level of power loss reduction in the
age making approach is observed to be an incredible 24.68
(LSA —24.81; ALO — 17.16). Table 4 shows the power loss
comparison with different types of loads.

BusNo

Fig. 8 Voltage profile comparison at type 1 load condition
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Fig. 9 Voltage profile comparison at type 2 load condition
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Fig. 10 Voltage profile comparison at type 3 load condition

Table 3 System power loss analysis using proposed method

for different load levels

Load type
Scenario  Item
Type 1 Type 2 Type 3

Switches 3-14-24— 10-3-6— 12-27-14—

opened 27-30 21-15 6-9
Case 1 Power loss 210.31 211.25 216.09

Load fault 2 2% 12

bus no.

Switches 12-12-10- 18-17-16-

opened 2-13-8-32-18 11-14 9-17

Power loss 138.97 145.56 146.12
Case 2

Load fault 1 18 2

bus no.

0,

o of loss 24.68 27.05 26.53

reduction

. 3-14-24-

Switch 2730 10-3-6-21-15  12-27-14-6-9

Power loss 132.24 138.14 141.18
Case 3

Load fault 20 27 3

bus no.

0,

0 of loss 26 30 28

reduction

. 26-2-16- 31-31-6-

Switch 7-32-30-18-3 29.17 1717

Power loss 130.89 135.48 135.66
Case 4

Load fault 30 10 23

bus no.

0,

0 of loss 34 31 3114

reduction




Table 4 Power loss comparison for different type of load levels

. Solution techniques
Scenario  Item

Proposed CALMS LSA ALO
Switches ~ 7-32-30-  32-30-9-  2-424-  6-7-18-
opened 18-3 11-25 27-10 23-10
Power 130.89 132222 158.661  174.801
Type 1 loss
Bus no. 30 20 17 24
0,
Vo of loss 34 37.34 24.81 17.16
reduction
Swite, | 262-16- 273223 3-4-10- 16-14-
W 22-17 30-31 2820 27-47
Power 13548 140910 161965  165.632
Type 2 loss
Bus no. 10 11 22 18
0,
7o offloss 31 33.22 23.24 21.50
reduction
Swite, | 31316+ 13235 57-10- 11146
W 17-17 69 18-9 21-17
Power 13566 140726  157.150  169.851
Type 3 loss
Bus no. 28 10 15 24
0,
voofloss gy 1y 33.31 25.52 19.50
reduction

Figs. 11, 12 and 13 depict the power loss of the IEEE
33 outspread dispersion framework under light, medium
and heavy load condition utilizing the inventive methodol-
ogy correspondingly. To broadly diminishment the loss of
the framework in connection to the parallel methodologies
obviously the proposed technique is skillful.

In Figs. 14, 15 and 16, with various techniques
under light, medium and overwhelming conditions of load
the power loss brought about by the proposed strategy is
estimated by methods for the perfect reconfiguration com-
bined with DG establishment correspondingly. The pro-
posed technique causes the minimum power loss oppo-
site those of the parallel methodologies it is demonstrated
without a particle of vulnerability.

Everything considered, in regard of all the contex-
tual investigations, the improvement in rate of power
loss diminishes and the minimum voltage greatness is
observed be pretty much indistinguishable, at all the three
loading conditions. The examination has revealed
the way that in calibrating the voltage profile and chop-
ping down the instrument power loss, the synchronous
system reconfiguration and the assignment of DG in the
applicant transport area goes far.
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