Cairo University

STATIC TRANSMISSION EXPANSION PLANNING TO
ENHANCE RELIABILITY OF POWER SYSTEM USING
CONSTRAINED GENETIC ALGORITHM

By

Eng. Ahmed Ibrahim Seddik Mohamed

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



STATIC TRANSMISSION EXPANSION PLANNING TO
ENHANCE RELIABILITY OF POWER SYSTEM USING
CONSTRAINED GENETIC ALGORITHM

By
Eng. Ahmed Ibrahim Seddik Mohamed

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

Under the Supervision of

Prof. Dr. Hosam Kamal Youssef Dr. Mostafa Ahmed Elshahed

Professor of Utilization Assistant Professor of Power Systems
Electrical Power & Machines Department Electrical Power & Machines Department
Faculty of Engineering, Cairo University Faculty of Engineering, Cairo University

Dr. Noha Hany Yossery

Associated Professor
Electrical Power & Machines Department
Faculty of Engineering, Arab Academy
for Science and Technology

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2017



STATIC TRANSMISSION EXPANSION PLANNING TO
ENHANCE RELIABILITY OF POWER SYSTEM USING
CONSTRAINED GENETIC ALGORITHM

By
Eng. Ahmed Ibrahim Seddik Mohamed

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

Prof. Dr. Hosam Kamal Youssef, Thesis Main Advisor

Prof. Dr. Mohamed Salah EIl-Sobki, Internal Examiner

Prof. Dr. Hanafy Mahmoud Ismail, External Examiner

Professor in Electrical Power & Machines Department, Faculty of Engineering,
Ain Shams University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2017



Engineer’s Name: Ahmed Ibrahim Seddik Mohamed

Date of Birth: 01/06/1987

Nationality: Egyptian

E-mail: ahmed-seddik@hotmail.com

Phone: +201225403996

Address: 45 Ragheeb Street, Helwan, Cairo
Registration Date: 01/10/2010

Awarding Date:

Degree: Master of Science

Department: Electrical Power & Machines Engineering

Supervisors:
Prof. Hosam Kamal Youssef
Dr. Mostafa Ahmed Elshahed
Dr. Noha Hany Yossery

Examiners:
Prof. Hanafy Mahmoud Ismail (External examiner)
Prof. Mohamed Salah EI-Sobki (Internal examiner)
Prof. Hosam Kamal Youssef (Thesis main advisor)
Title of Thesis:

Static Transmission Expansion Planning to Enhance Reliability of Power System Using
Constrained Genetic Algorithm

Key Words:
Transmission expansion planning, Static planning, Expected energy not served, Genetic
algorithm, Optimization, AC load flow, Gauss-Seidel, Graver 6-bus test system

Summary:

An exact and effective model of long-range static transmission expansion planning
which is created in thesis applies genetic algorithm optimization technique to minimize
the cost objective function that comprises both fixed and variable costs for all planned
facilities, in addition to transmission energy losses cost and expected energy not served
cost due to generation contingency.

The cost objective function is subject to system stability constraints in terms of upper
and lower limits on the voltage magnitude and swing angle at system buses, and system
security constraints in terms of power flow limitation, thermal capacity limitation, and
the permissible number of parallel lines to be installed in each right-of-way.

The model applies AC load flow using Gauss-Seidel to allow the inclusion of system
stability and security constraints into the model. The model provides accurate
assessment for system stability and study the effect of the reliability index on the
planned facilities. Garver 6-bus test system is utilized to test and justify the
appropriateness of the created model.
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