INTRODUCTION
For every country, power system is the heart of industrial growth and welfare as well as socio-economic development. In developing countries, there is always shortage of generation, losses of transmission lines, heating in transformers as compared to the rapidly increasing load demand. However, no power condition in any country will bring every thing to a halt. Heavy loading of a system or tripping of any one of its lines in the grid causes the reduction of the receiving end voltage. If this voltage is decreased beyond the limit, overload problem and voltage instability may be observed.
The overload problem becomes severe due to the reactive power imbalance between generation and demand. Also it is compounded when a reactive demand increase and the reactive power transmitted over the lines, which are already heavy loaded 
Therefore, power system operators must take safety measures to clear overloads so that its duration and magnitude does not exceed the allowable values. The problem of an overload clearing requires performing two tasks. The first task is to ascertain an overloading condition. The Supervisory Control and Data Acquisition, SCADA, systems provide a power system operator information if any equipment is overloaded. Then the permissible duration of the overload must determine based on the existing loading guides, loading practice and experience.

The second task in the clearing overloads is the decision making. The overload clearing process is amenable to formalization with difficulty and cannot be expressed mathematically. Their successful performance largely depends on the operator skills and his or her ability to respond reasonably to unpredictable situations. The appropriate corrective control actions such as corrective switching, including transmission line switching, bus-bar switching, transformer tap changing, and shunt element switching, may change power flows, transmission losses, short-circuit currents, and voltage profiles, as well as transient stability characteristics of power systems.
However, under emergency conditions a power system operator may do not have an appropriate corrective control actions. In this case the support can be applied by some changes in power system construction.
This thesis is motivated to contribute in solving one of the long term instability voltage phenomena which is overload power systems. In other word the system has limitation of generation and transmission line or limitation from transformers, knowing that the temporary solutions are not useful to elevate the overload problem. Any power system may face either one of these limitations or all of them together.

 The thesis will introduce a simulate real life application solutions that depend on the type of overload problem such as converting from single to bundle or parallel conductor in transmission line, adding new parallel generator to the main generators, adding reserve distribution generators to the system, and adding parallel transformers to the old transformer. The main objective of these proposed solutions is to enhance the voltages of the whole power system. 
Proposed study case, in this thesis, is a power system circuit in the medium voltage level, 66KV, with15 bus-bar. The system consists of two main steam turbine generators, two delta-delta step up transformers, thirteen transmission lines with maximum current capacity of 270A, and nine loads with their delta-wye step down transformers.
Starting with background information of main power system components then moving to the overload analysis causes and solutions, the thesis is organized in four chapters:
Chapter 1 represents an introduction to power system generation which is divided into thermal power that uses coal and natural gas , hydropower, nuclear power, solar power, and wind power.
Chapter 2 deals with transmission and distribution of power system, followed by an introduction to power system protection and control.
Chapter 3 represents the main causes of overload in power system and simple efficient solutions for alleviation overloads.

Chapter 4 mentions different kinds of software programs that can be used in order to simulate the study cases specially overload case and solution cases. Also, it mentions values and specifications for every case. Finally, the efficiency and benefits of these solutions are discussed.
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