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Abstract-Modem power systems which are rapidly
growing, required constant attention to monitor
their performance. Attention is also required to
ensure that the voltage stability margin of the
power system is above the desired level .This paper
described the transmission line compensation to
improve the system stability. In order to achieve
the objective, three methods of line compensation
were implemented, series capacitor, shunt capacitor
and shunt reactor to improve the system stability by
looking at the voltage regulation. The system
stability is then compared with the Voltage
Stability Index (L).This is done for three different
transmission lines. The proposed methods were
applied to 30 bus IEEE systems to show its
feasibility and capability. All simulations were
done using MATLAB version 7.5.
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1.0 INTRODUCTION

Power systems involve generation, transmission
and distribution. Voltage stability is a major
concern in the planning and operation of electric
power system. Voltage stability is closely
associated with other aspects of power system
steady state and dynamic performance. Voltage
control, reactive power compensation and
management, rotor angle (synchronous) stability,
protective relaying and control center operations all
influence voltage stability. The voltage stability
phenomenon has been well recognized in
distribution systems. Several analytical techniques
have been proposed to assess the risk of voltage
instability. Voltage stability is important for power
system operation and planning because voltage
instability may lead to voltage collapse and hence
outage and monetary losses, and possibly total
system black out [6, 8]. Furthermore, a stable
system contributes to reliability and reduction in
system losses [9].

Reactive power compensation is often the most
effective way to improve both power transfer

capability and voltage stability. Reactive power
compensation can be divided into series and shunt
compensation. Active compensation means a feedback
control systems regulates voltage or other variables.
Common forms of reactive compensation are series
capacitor bank, shunt reactor and capacitor bank and
static var compensators. Under load transformer tap
changing also provides voltage or reactive power
control [2]. The main objective of this project is to
improve voltage and the system stability. Matlab
program is used to determine voltage regulation and
voltage stability (L). Three lines with highest power
losses are considered for simulations.

2.0 THEORETICAL BACKGROUND

2.1 Power Flow Analysis

A power flow or load flow program computes the
voltage magnitude and angle at each bus in a power
system under balanced three phase steady state
conditions. There are many techniques of solving a load
flow in power system such as:

(i) The Gauss Method
(ii) The Gauss- Siedel Method
(iii)The Newton Raphson Method
(iv)The Fast Decouple Method

In this project Newton Raphson Method is used to
calculate the power flow, because of its quadratic
convergence. Newton's method is mathematically
superior to the Gauss-Seidel method and is less prone to
divergence with ill conditioned problems. For large
power systems, the Newton-Raphson method is found
to be more efficient and practical. The number of
iterations required to obtain a solution is independent of
the system size. [3]
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