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Integration of Distributed Generations in Radial
Distribution Network using ABC Algorithm

Rajni Bala, Smarajit Ghosh

Abstract: This paper keeps aim to integrate distributed
generations(DGs) in radial distribution networks (RDNS) using
ABC algorithm. The appropriate nodes of RDN is found out by
the well-established loss sensitivity index. The optimal size of DGs
are found out by using the ABC algorithm. The optimal
integration of DGs not only reduces the loss but also increasesthe
voltage profile and enhances the voltage stability index and hence
improves the stability of the system. Here 33-node and 69-node
RDNs are considered to implement the proposed method. The
outcomes obtained by ABC algorithm have also been compared
with that Firefly, PSO and GA algorithms.
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I. INTRODUCTION

The electrical utility network is generally separated into

three subsystems, which are production, transmission, and
distribution. A fourth separation, is sub transmission, that is
created sometimes. Distribution has an essentia influence as
the purchasers are specifically influenced by its
effectiveness. Extending a current network by adding feeders
newly or by reconfiguring the distribution feeders of the
existing network and a so by constructing substations newly,
these al are included in the norma Distribution System
Planning (DSP). If the distributed generator (DG) isn’t huge,
the DG incorporation in distribution system planning reduces
the cost of planning as it creates DSP models newly. The
installation time is very less and additionally it supports the
distribution delay and transmission [1]. Electrical distribution
networks are becoming complicated and huge, which paves
the way for low regulation of voltage and greater system
losses. Among the power system customers and the
distribution substation, distribution network is presented [2].
It contains of a number of analogous radia circuits.
Considering the greatest load requirement, the distribution
networks are premeditated. Almost al the traditiona power
distribution systems are provided with radia networks by
means of oneway power flow [3]. Power flow analysisisone
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expansion of the network is based upon the distribution
system load flow analysis as the requirement of load is
further enhanced. Steady state condition of a system can be
attained by the load stream resolution [4]. Reducing lossesin
power distribution systems is an imperative requirement,
because if they exceed the losses concern [5].

Jia et al. [6] had presented any hierarchical solution to
evaluate the impact of alteration with the distribution system
in power system threat evaluation. DGs may present critical
loads within the distribution system through re-dispatching
right after afew concurrent takes place.

Mohamed and Kowsalya[7] had exhibited a novel method to
find the most ideal size and area of DG with system power
losses minimization, operational expenses and making
upgrades to voltage stability asa goal. Loss sensitivity factor
(LSF) was used to decide the ideal locations of DG units’
placement. Bacterial Foraging Optimization Algorithm
(BFOA) used to seek out the DG ideal size.

Murty and Kumar [8] had given an assessment of new power
loss sensitivity, power stability index (PSl), and voltage
sensitivity index (V SI) approaches for ideal size and location
of DG in the distribution system. Hung and Mithulananthan
[9] had examined the difficulty in a numerous, DG elements
settlement for attaining loss reduction in large-scale radial
distribution networks (RDNs). Doagou-Mojarrad et al. [10]
had introduced an intelligent fuzzy fulfilling strategy, which
depended on Hybrid Modified Shuffled Frog Leaping
Algorithm, and tackled the issue of the Multi-objective ideal
position and estimating of DG units. Imran et al. [11] had
exhibited a novel combination method for ideal system
reconfiguration and distributed generation (DG) situation in
distribution network with a goa of power loss minimization
and voltage stability improvement.

[I. METHODOLOGY

For estimating reputable and accurate results of a system, the
load flow study istaken into consideration. The estimation of

a didtribution system voltage, current and power flows
throughout the system are included in the load flow study.
Voltage profile is the most important information obtained
from theload flow analysis[12]. Measurement of voltage and

of the significant and primary apparatus. The upcoming
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current in the distribution system is the major thing in the
analysis of load flow. These measurements are done by using

(1) and (2).
VA VA
Mol bl + =220
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sz m+1 + sz m+1
I m,m+1 = ’ 2 : (2)
Vol
The system’s total real power loss associated with the
branches between the node m and m+1 can be defined as

NB
PTL :ZPLos(m’m+1) (3
n=1

The summation of power losses associated with each branch
of the RDN isdenoted asthe total loss of the system having a
total NB number of branches.

The total active power lossis expressed in (4)

P 2 2
Pm(m,m+1)=(%|?w}x Romi 4)

The total reactive power lossis expressed in (5)

Pt +Qumt
QLw(m,m+1):(%j -

(5)

Constraints

Limit for voltage deviation

The bus voltage for each node in RDN should be maintained
within a prescribed limit is specified by (6).

Vm,min S |Vm| SVm,max (6)

Where the minimum and maximum values of voltage
magnitudes are V mminand V mmex-

Current capacity limit of RDN feeder

The current flow of the each branch of the feeder must be
within the prescribed limit.

| <| m=12,........ NB (7

mm+l — "mm+l  max
DG sizing limit
The real power injected into the system by using the DG is
limited between minimum and maximum values of DG unit
size placed.

DG DG DG
Pminirrum < FI) < Pmaxirmm (8)
The minimum and maximum size of the DG unit is described
as follows.

I:)minirTumDG = Olz RDG (9)
i=2
F)maximuml:)G = 082 RDG (10)

i=2
The loss sensitivity factor isavailablein [12].

Artificial bee colony (ABC) procedure [13,14] is a standout
amongst the most as of late presented swarm-based
calculations. ABC mimics the wise searching conduct of a
honeybee swarm. The execution of the ABC is superior to or
like those of other population based calculations with the
benefit of utilizing less control parameters. The behavior of
real bees is given as follows and from that the ABC
optimization algorithm is constructed.

1. Food Sources: In request to choose afood source, aforager
bee assesses afew properties related with the food source, for
example, its closeness to the hive, wealth of the vitality, taste
of its nectar, and the simplicity or trouble of extricating this
vitality. For the straightforwardness, the nature of a food
source can be spoken to by just a single amount despite the
fact that it relies upon different parameters referenced
previously.
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2. Utilized foragers: An utilized forager is utilized at a
particular food source which she is as of now misusing. She
conveys data about this particular source and offers it with
different bees holding up in the hive. The data incorporates
the separation, the course and the benefit of the food source.
3. Jobless foragers: A forager bee that searches for a food
sourceto misuseis called jobless. It tendsto be either a scout
who searches the earth arbitrarily or a passerby who attempts
to discover afood source by methodsfor the datagiven by the
utilized bee. The mean amount of scoutsisaround 5% — 10%.
The trading of data among bees is the most essential event in
the development of aggregate information. While looking at
the whole hive it is conceivable to recognize a few sections
that regularly exist in all hives. The most essential piece of
the hive as for trading data is the moving zone.
Correspondence among bees identified with the nature of
food sources happensin the moving region. Therelated move
is called waggle move.

In the ABC calculation, the artificial bees are arranged into
three gatherings as expressed over: the utilized bees, the
onlookers and the scout. Bee that misusing a food source is
named utilized. The utilized bees share data with the
onlooker bees, which are holding up in the hive and viewing
the occasions of the utilized bees. The passer-by bees at that
point pick afood source with likelihood relative to the nature
of food source. The great food sources pull in a greater
number of beesthan the awful ones. Scout bees chase for new
food sources arbitrarily in the region of the hive. At the point
when a scout or onlooker bee gets afood source, it winds up
utilized. At the point when afood source has been completely
abused, all the utilized bees related with it will surrender the
position, and may move toward becoming scouts once more.
In thisway, scout bees play out the activity of "investigation",
though utilized and passer-by bees play out the activity of
"abuse". Thetasksin scout beeis performed by using Cuckoo
Search (CS) Algorithm, which encourages crafted by the
scout bee stage increasingly robust. In the proposed
calculation, afood source relates to a conceivable answer for
the streamlining troubles, and the nectar measure of a food
source compares to the wellness of the related arrangement.
In ABC, the principa half of the colony comprise of utilized
bees and the other half are onlookers. The quantity of utilized
beesisequivalent to the quantity of food sources (SN) sinceit
is accepted that there is just a single utilized bee for every
food source. In this way, the quantity of onlooker bees is
likewise comparable to the quantity of arrangements under
thought. The ABC calculation starts with a gathering of
arbitrarily produced food sources. The principle
methodology of ABC can be portrayed as pursues.

Stage 1: Initialize the food sources.

Stage 2: Each enlarged bee beginsto deal with afood source.
Stage 3: Each Onlooker bees chooses a food source as
indicated by the nectar data shared by the employed.

Stage 4: Determine the Scout bees, which will search for
food sources in arandom way.

Stage 5: Test whether the termination condition is met or not.
If not, return to Step 2.
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outcomes obtained by the proposed method for 33-node and
69-node RDNs are better than that PSO and GA algorithms.
The voltage profile and VS| have also been improved using
the ABC compared to FF, GA and PSO.
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