
 
A Modified Nodal Formulation Parametric  

Sensitivities for Power System Analysis 
 

 
 

by 
 

Jubran Ali Ahmed Refai 
 

A Thesis Presented to the 
 

FACULTY OF THE COLLEGE OF GRADUATE STUDIES 
 

KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
 

DHAHRAN, SAUDI ARABIA 
 
 
 
 

In Partial Fulfillment of the 
Requirements for the Degree of 

 
 

MASTER OF SCIENCE 
 

In 
 

ELECTRICAL ENGINEERING 
 
 

May, 2000 


















































































































































































































































































































































