International Journal of Engineering Research & Technology (1JERT)
NCITSF 14 Conference Proceedings
ISSN: 2278-0181

Distributed Generation Allocation and Sizing in
Distribution Systems for Loss Reduction via
Artificial Bee Colony Algorithm

Authors Name: Shivaleela Kori { Author)
EEE Dept, Acharya College of Engineering
Bangalore, India
Email:shivaleelakorii@ gmail.com

Abstract-This Distributed generation often offers a valuable
alternative to traditional sources of electric power for industrial,
residential and commercial applications, particularly where
transmission and distribution costs are high. This paper presents
a new opfimization approach that employs an artificial hec
colony {ABC) algorithm to determine the optimal DG-unit’s size,
power factor, and location in order to minimize the total system
real power loss. The outcomes verify that the ABC algorithm is
efficient, robust, and capable of handling mixed integer nonlinear
optimization problems.
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[ INTRODUCTION

This 15 because of the considerable advantages of DG-unit
Application {e.g., power loss reduction, environmental
Friendliness, voltage improvement, postponement of system
Upgrading, and inereasing reliability), there has been a
significant rise in interest by researchers, Appropriate size and
location of DG plays a significant role i minimizing power
losses in distribution systems. Many optimization technigues
have been used and discussed in literatures. DG has
advantages  hke power loss  reduction, envirommental
friendliness, and wvoltage improvement, postponement of
system  upgrading, and increasing  reliability,  Genetic
Algorithm (GA) has been used only for sitting; sizing has been
done by Optimal Power Flow (OPF). A new optimization
approach  that employs an artificial bee colony {ARC)
algorithm o determine the optimal DG-unit’s size, power
factor, and location m order lo minimize the wotal sysiem real
power loss. The ABC algorithm is a new meta-heuristic,
population-based  optimization  technique inspired by the
mtelligent foragmg behavior of the homeybee swarm. This
algorithm makes the programming simpler.

[NLOBJECTIVE FUNCTION

The objective function is to minimize the total system real
power loss:
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Where:
n Number of buses.
P, Real power flows from bus i to bus i 4+ 1.
i Reactive power flows from bus i to bus ¢ + 1.
Vi Bus voltage at bus 1.
risl Resistance of line connecting buses ¢ and 4 + 1.
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1L LOAD FLOW STUDY

The power system 15 a large interconnected system, where
various buses are conneeted by transmission lines. At any bus,
complex power is injected into the bus by the generators and
complex power 15 drawn by the loads. A Newion-Raphson
load flow method has implemented on 69 radial bus system
with no transformer connected to the svstem, The load and
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generation’s active and reactive power values are 3,802 MW,
2,694 Mvar and 3,892 MW | 2.802 Mvar respectively, The
line losses obtained are of 0.226 MW and 0.202 Mvar, The
power mismatch s of 0.000432188 for 5 iteration of load
flow.

The single line diagram of [EEE 69 bus feeder system and
load Oow graph for 69 bus syslem is as below in Ogurei 1) &
{2) respectively. The bus voltage should be from 0.95 o 1.05
volt per-unit, From the graph it is clear that there is a drop in
vollage below 0.95 between the bus 60 1o 69 bus. Thus it is
clear that the allocation of distributed generation is in
between these buses in the distribution generation. The
optimal sizing and allocation of DG in distribution system will

biz using Artificial Bee Colony algorithm.
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Fig:1.Single Line Dizgram of 6% bus feeder system.
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Fig:L.Load Flow Graph of NR-Method for 69-Radial bus system

IV. ABC ALORITHM

A branch of nature inspired algorithms which are known as
swarm intelligence is focused on insect behaviour in order to
develop some meta-heuristics which can mimic  insect's
problem solution abilitics. Artificial Bee Colony (ABC) is a

VELRESULT AWND DISCUSSION:

relatively new member of swarm intelligence. ABC tries to
maodel natural behaviour of real honey bees in food foraging.
The information exchange among individual inscels 15 the
most  important  part  of  the collective  knowledge.
Communication among bees about the quality of food sources
15 being achieved in the dancing area by performing waggle
dance, Bee system consists of two essential components:

Food Sources and Foragers.

Fie(2): Waggle dance of honey bees

V.ABC ALGORITLM:

The flowchart of the ABC algorithm is illustrated in Fig. 2.
Thee solution steps of the proposed ABC algorithm for DG-unit
application are described as follows.

Step 1) Initialize the food-source positions ; (solutions pop-
ulation), where i = 1,2,...,Ep. The ; solution
form is as follows.

Step 2) Calculate the nectar amount of the population by
means of their fitness values using

1
fitness; = 1 4+ Obj. Fun,; 12
where Obj.Fun.; represents the response of (1) at
solution 7.

Step 3) Produce neighbor solutions for the employed bees by
using (10) and evaluate them as indicated by Step 2).

Step 4) Apply the selection process.

Step 5) If all onlooker bees are distnbuted, go to Step 9).
Otherwise, go to the next step.

Step 6) Calculate the probability values p; for the solutions
xj using (9),

Step 7) Produce neighbor solutions for the selected onlooker
bee, depending on the value, using (10) and evaluate
them as Step 2) indicates.

Step 8) Follow Step 4).

Step 9) Determine the abandoned solution for the scout bees,
if it exists, and replace it with a completely new
solution sing (11) and evaluate them as indicated in
Step 2).

Step 100 Memorize the best solution attained so far,
Step 1) If cyele = MCN, stop and print result. Otherwise
follow Swep 3).

A 09-radial distribution feeder sysiem has considered for
different test cases. Two load scenario’s scenario-1 for
Mormal load and Scenario-11 for 50% extra of normal load, all
the three lest cases conducted. Test case-1 15 with one DG and
Test case-2 with 2 3. Test case case-3 wilh 1 DG and 1
Capacitor. The results obtained are as below in Table(1) and
Table(2).
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By analysing the results we can understand that the loss
reduction of 1 DG | capacitor placement is less compared to

multiple DG’s(2 DG).
Senario-1{For Normal Load)

Test Cases Active DG & Capacitor % Reduction of
power Placed at Bus nae Luosses
losses

I | DG L0816 al 39

2] 1 I 006739 61 amd 12 29
3y | DG oand 1.08252 61 and 4 36
| Capacilor

Table:t |y Resulis for 69-bus feeder systems Using ABC Algorithin

Senarin-II(50% Extra of Normal Loail)

Test Cases Active D & Capacitor % Reduction of
power Placed at Bus no Luosses
losses

11 DG 011695 il 51

211 DG 009007 61 e 019 a0

311 s 011502 0] wnd D9 5
and 1

Capacitor

Tahle: 2} Results for 69-bus feeder systems Using ABC Algorithm
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