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Abstract-- This paper present the two stage method for
reduce the power loss in power distribution system. The study
involved the implementation of sensitivity analysis in order to
minimum loss due to distribution system configuration. This
method uses the loss sensitivity of transfer line with respect to the
impedance of candidate branches in the stage I and branch
exchange method in the stage II. In the stage I, the
reconfiguration of power distribution system start with all
candidate switches to be closed forming a meshed system, then
the switches will be opened based on loss sensitivity analysis until
the power distribution system forming a radial network structure
and all load condition must have connectivity. In the stage II,
implementation of branch exchange method is used to improve
‘the solution found by the first stage. This method was
implemented on 16-bus system and 33-bus system for
demonstrating the effectiveness of proposed method.

Index Terms -- radial distribution systems, minimization of
losses, network reconfiguration, sensitivity analysis.

I. INTRODUCTION
Currently, most of the electric energy produce by power

generation is lost during transmission and distribution

before arriving at the consumer [1, 2]. Power distribution
network produces a large number of power loss. It is because
the distribution network operates in low voltage level [1]. Low
voltage level may increase the current flow through the radial
feeder (cable) and because of that, it will produce a large
amount of power loss [1, 3]. High power losses will cause
voltage drop at the receiving end. Voltage drop must be
reduced to keep the voltages at load point within a standard
limit [4]. Power loss may also increase when distribution
network using radial feeder with long distance or large load.
Radial feeder with long distance have more resistance as
reported by J. P. Tewari [5]. The resistance of the radial feeder
is the cause of the real power loss occurrence [3]. Occurrence
of power loss also causes the temperature of the radial feeder
(cable) to rise. The temperature rise on the cable will reduce
the life span of the cable [5, 6]. Power loss can also reduce the
reliability of power distribution network.

The networks of distribution system are operated in a radial
configuration, but their topology, especially in urban areas, is
normally meshed to improve reliability of system [7].
Distribution network are generally built as interconnected
network [1]. The number of normally close switches and
number of normally open switches in distribution network
allow the distribution network operate in a radial tree structure

configuration [8]. Power distribution system are divided into
subsystem radial feeder. Distribution network operate in radial
configuration to simplify the protection [9, 10]. The
connection in radial distribution can reduce the cost of
operation with simplicity of their protection schemes and
operating procedures, in addition to their lower short circuit
currents [7].

Reconfiguration of a distribution system is a process, that
alters the network distribution structure by changing the status
(open/close) of the tie switches (normally open) and the
sectionalizing switches (normally close) in the system [11].
After reconfiguration of distribution network. process, the
distribution network should operate at minimum cost and
improve the system reliability [9]. To improve the reliability
of radial distribution system, the values of all bus voltage
magnitude in the system should be in their range [9, 12].

In this study, the reconfiguration process of radial
distribution network are implemented based on real power -
sensitivities with respect to the impedances of the candidate
branches in the first.stage procedure [13, 14]. For the second
stage procedure, branch exchange operation is used to improve
the solution from the first stage procedure. In the second stage,
the process is formed to simply to make exchanges among
each of the switches and the corresponding top ranked
neighbors, which were identified in the first stage [1, 14]. The
solution algorithm will be tested on 16-Bus system and 33-bus
system for demonstrating the effectiveness of proposed
method. '

II. SOLUTION METHODOLOGY

The objective of a distribution system reconfiguration is to
minimize the power loss. It alters the network distribution
structure by changing the status (open/close) of the tie
switches (normally open) and the sectionalizing switches
(normally close)-in the system [7]. In determining the switch
to be opened and closed, the system must also meet all the
criteria needed to ensure the reliability of the distribution
system [1].

Some of the criteria required in the reconfiguration is as
follows:

Viin < Vi £ Vinax , i= 1,2,3,.No. of nodes €Y
IL <Timax, L=1,2,3,....No. of branches 2
Load connectivity ?3)
Radial network structure €))
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