Cairo University

FAULT LOCATION IDENTIFICATION FOR
OVERHEAD RADIAL DISTRIBUTION
NETWORKS

By
Mohamed Abd-Alrahman Ibrahim Gabr
A thesis submitted to the

Faculty of Engineering at Cairo University
In Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE

In

Electrical Power and Machines Engineering

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2017



FAULT LOCATION IDENTIFICATION FOR
OVERHEAD RADIAL DISTRIBUTION
NETWORKS

By
Mohamed Abd-Alrahman Ibrahim Gabr
A thesis submitted to the
Faculty of Engineering at Cairo University
In Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE

In

Electrical Power and Machines Engineering

ia W s A Under supervision of | //(,
/ ) ) < [| \aVIl Dcrcu& ’\Q"V‘QW
Prof. Dr. Mahmoud Ibrahim Associate Prof. Dr. Do halil
Gilany Ibrahim

Electrical Power and Machines Department Electrical Power and Machines Department

Faculty of Engineering, Cairo University Faculty of Engineering, Cairo University

Assistant Prof. Dr. Eman Saad Ahmed
Electrical Engineering Department éw\;\ Sand
Faculty of Engineering, Kafrelshiekh University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2017



FAULT LOCATION IDENTIFICATION FOR
OVERHEAD RADIAL DISTRIBUTION
NETWORKS

By
Mohamed Abd-Alrahman Ibrahim Gabr
A thesis submitted to the
Faculty of Engineering at Cairo University
In Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE

In

Electrical Power and Machines Engineering

Approved by the

Examining Committee

[ 4 < \&VIL
Prof. Dr. Mahmoud Ibrahim Gilany Thesis main advi\s:‘r‘z "
GOA <
Associate Prof. Dr. Doaa Khalil Ibral»fl(ngm_ﬁ) (Member)
& ’ /,‘7"’ b o
5B Tod ™ Jde o
,Pfeilllr Hussein \\g\ Zein E1-Dif-— Internal Examiner .
\\‘ o, ol o |
Prof. Dr. Moustafa Moha%ed Eissa External Examiner

Faculty of Engineering, Helwan University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2017



Engineer: Mohamed Abd-alrahman Ibrahim Gabr

Date of Birth: 1/10/1988

Nationality: Egyptian

E-mail: Mohamed_gabr32@yahoo.com 1=
Phone. : +201061702821 3
Address: Kotour — Gharbia — Egypt

Registration Date: 01/10/2011

Awarding Date: /12017

Degree: Master of Science

Department: Electrical Power and Machines Engineering

Supervisors:

Prof. Dr. Mahmoud Ibrahim Gilany

Associate Prof. Dr. Doaa Khalil Ibrahim

Assist. Prof. Dr. Eman Saad Ahmed (Kafrelshiekh University)

Examiners:  Prof. Dr. Mahmoud Ibrahim Gilany
Associate Prof. Dr. Doaa Khalil Ibrahim
Prof. Dr. Hussein Magdy Zein EI-Din
Prof. Dr. Moustafa Mohammed Eissa (Helwan University)

TITLE OF THESIS: Fault Location Identification for Overhead
Radial Distribution Networks

Key Words: Impedance-based Fault Location, Load Variation, Modal
Transformation, Radial Distribution Systems.

Summary:

This thesis proposes an analytical impedance-based fault location scheme
for distribution systems. The approach is based on voltage and current
measurements extracted at only one-end feeding substation. Modal
transformation is implemented to decompose the coupled three phase equations
due to mutual effects into decoupled ones, and hence directly calculating fault
distance in each section without iterative processes. The proposed approach
considers various aspects of distribution systems: intermediate loads along the
feeder, tapped laterals and sub-laterals at various nodes, time varying loads,
and unbalanced operations.

The proposed algorithm is extensively investigated on a real 11 kV
distribution system, South Delta electricity sector, Egypt using MATLAB
environment. Different cases are studied considering various loading
conditions, varied fault resistance values and different fault types. The achieved
results ensure the effectiveness of the proposed fault locator irrespective of
fault conditions. Besides, the robustness of the proposed scheme against
unbalanced loading, network topology change and non-homogenous network
sections is also confirmed.
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