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Summary: 

Power system transmission expansion planning is one of the most important studies applied 
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ABSTRACT 
Present days power systems have a long stage and highly complicated transmissions 

systems which cost thousands of millions of dollars. Due to the steady annual growth rate, the 
expansion planning of these large size networks is a complicated nonlinear optimization problem 
.The solution of this problem using normal optimization tools has been made using nearly every 
type of these optimization tools, linear, nonlinear, integer and mixed integer programming 
techniques. The developed model for the application of each tool has its own merits and 
demerits. Normally, the DC load flow model has been utilized in all or most of these models. 

In this thesis, two mathematical models has been presented to be solved by linear 
programming technique and mixed integer linear programming technique. The existence of the 
integer variables in the second case has proved to offer large advantages regarding both the cost 
function and the constrained equations .The capital cost of new lines is correctly simulated and 
the voltage loop equations containing  new lines have been correctly simulated with the fact that 
a correct or highly accurate mathematical model has been reached .    

In the last part of this thesis the AC load flow equations have been simplified and 
modified in order to replace DC load flow constrained equations by AC load flow one. This 
permits the considering of reactive power and bus voltage in the mathematical developed model. 
The AC load flow equations are the exact equations governing the power flow in the 
transmission system. Also bus voltage magnitudes constraints and stability constraints can be 
explicitly considered.  

This mathematical model which depends on AC load flow gives the perfect planned 
network that satisfies all quality constraints imposed on the transmission system with the 
possible least cost .However, on the other side mixed integer - nonlinear programming technique 
is relativity difficult and consumes large computational time.  
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