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Summary :

This thesis introduces two strategies associated with recloser fuse miscoordination
(RFM) that arises due to the presence of DG in the distribution networks.

The first strategy presents an approach to determine the maximum suitable size of DG
with certain constraints to avoid the coordination failure between the existing devices
in addition to other keys taken into consideration such as improving voltage profile,
reducing fault current and minimize system power loss.

The second approach is used to obtain the optimum settings for recloser and fuses in
the presence of single/multiple DG units which can coordinate properly with different
sizes and location of DGs in the system with suitable time coordination interval. Two
multi objective functions are proposed. The first associated with RFM problem to
minimize the sum of operating time of all fuses and recloser and the second is consider
technical benefits such as voltage profile enhancement and power loss reduction.
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Abstract

Connection of Distributed Generation (DG) units to the distribution systems with
proper allocation and size has different affirmative effects such as increasing the
reliability of the network, decreasing losses, improving voltage profile, decreasing
transmission and distribution energy costs and improving the power quality.

With the widespread of using DG, the connection of DGs in the distribution system
might cause difficulties in the operation of protective devices and protection
coordination.

This thesis introduces the problems associated with Recloser Fuse Miscoordination
(RFM) that arises due to the presence of DG in the distribution networks. Thus two
strategies are proposed to avoid the miscoordination between recloser and fuse.

The proposed strategies are based on the general framework to maintain the
coordination between recloser and fuse in distribution systems with optimizing DG
over certain constraint considering the performance of the distribution system such as
voltage profile enhancement and system power loss reduction.

The first strategy presents an approach to determine the maximum suitable size of a
DG that can be connected to distribution networks with certain constraints to avoid the
coordination failure between the existing devices in addition to other keys taken into
consideration such as improving voltage profile, reducing fault current and minimize
system power loss. So this scheme has a set of necessary equations to keep the existing
protection devices unchanged according to protection coordination constraint. Such
equations restrict the sizing of DG sources and permit all the existent protective
elements to work normally. Evolutionary Techniques namely Whale Optimizer
Algorithm (WOA), Ant lion Optimizer Algorithm (ALO), and Crow Search Optimizer
Algorithm (CSA) are applied to find the optimal size and location of DG for radial
distribution system considering protection coordination constraints.

The performance of the suggested methodology is examined through its application
to two systems. The first one is a modified Roy Billinton Test System (RBTS) BUS2
and the second is a Standard IEEE 33 node test system.

The second strategy presents an approach based on optimum recloser fuse
coordination in the presence of single/multiple DG units over a certain constraint with
considering power loss reduction and voltage profile enhancement. For this purpose,
two multi objective optimization problems are presented. The first is based on technical
impacts to determine the optimal size and location of single and multiple DG
considering system power loss reduction and enhancement of the voltage profile with
certain constraints and the second is used for minimizing the operating time of all fuses
and recloser with obtaining the optimum settings of fuse recloser coordination
characteristics with suitable time coordination interval. The Whale Optimizer
Algorithm (WOA) emulates the RFM as an optimization problem and applied to solve
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the formulated problem to attain a fixed recloser and fuse characteristics which can
coordinate properly with different sizes, location and operating conditions of DGs in
radial distribution systems.

The effectiveness of the presented methodology is examined through its application
on Standard IEEE 33 node test system.

The results indicate the robustness of the proposed algorithm compared with other
techniques among all the methods considered in this work for solving the RFM problem
with achieving system power loss reduction and voltage profile enhancement.

The thesis evinces the importance of selecting the correct size, suitable location of
DG for avoiding the miscoordination problem between the protective devices with
obtaining good performance of the distribution system.
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