Ain Shams University
Faculty of Engineering
Electrical Power and Machines Department

DISTRIBUTED GENERATION (DG)
SITING AND SIZING FOR RELIABILITY
ENHANCEMENT

A Thesis
Submitted in Partial Fulfillment of the
Requirements for the Degree of
Master of Science in Electrical Power Engineering

By
Alaa Farouk Fahim Hassan

Supervised By
Prof. Dr. Soliman El-Debeiky
Associate Prof. Dr. Yasser G. Hegazy

Electrical Power & Machines Department
Faculty of Engineering
Ain Shams University

Cairo — 2009




Left Blank intentionally



Distributed Generation (DG) Siting and Sizing for Reliability Enhancement

Acknowledgment

First and foremost thanks to ALLAH The Most Beneficent and
Most Merciful for helping me to accomplish this work.

I would like to express my deep appreciation to Prof. Dr.
Soliman El-Debeiky for his supervision, support and
encouragement.

My sincere thanks to Associate Prof. Dr. Yasser G. Hegazy for
his direct supervision, encouraging words, fruitful discussions and
continuous guidance during all phases of the work.

I would like to thank my parents for their continuous
encouragement and moral support. One of their dreams was to see
me having the degree, and I worked so hard so their dream
becomes true.

Special thanks and gratitude to my wife. Her support,
encouragement and help were of a great effect to me accomplish
this work; I could have never finished this work without having her
standing by me.




Distributed Generation (DG) Siting and Sizing for Reliability Enhancement

Abstract

Reliability assessment is of primary importance in designing
and planning distribution systems that operate in an economic
manner with minimal interruption of customer loads. With the
advances in Distributed Generation (DG) techniques, DG is
forecasted to increase in distribution networks. Therefore the study
of reliability evaluation of Distributed Generation networks is of
great importance.

This thesis investigates the impacts of the size and the location
of the installed distributed generation units on the reliability of the
distribution system. A computer software program is developed to
evaluate the different reliability indices of electrical system using
Monte Carlo Simulation method. The estimation of the variation of
the reliability indices on the capacity of DG units and the impact of
changing the type of DG on the reliability of the system are studied
using the developed program.

Typical distribution system is selected for the analysis and both
the size and the location of the installed DG unit were varied and
reliability indices were calculated. The results obtained are then
discussed.
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