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Abstract: As Power systems become more interconnected, analysis of dynamic performance of such systems become
very important. Due to its increasing complexity, the stabilization of system is recent interest of area. Power system
mostly subjected to low frequency oscillations due to disturbances. The stability analysis of synchronous generator
under small disturbances is examined for multi machine system. The multi-machine system is predominant in inter
area mode oscillations. These disturbances occur due to large reactive power, weak ties or large AVR gain with low
time constant. The main function of AVR is to maintain constant terminal voltage of Generator and hence improving
transient stability. However, it produces negative damping to the system which leads to electromechanical oscillations.
To overcome the effect of negative damping, a supplementary control loop is provided by Power system stabilizers.
The PSS can increase the damping of the system and transmission capability. Conventional Power system stabilizers
(CPSS) is widely used for enhancing system stability, but CPSS design can’t guarantee its performances under heavy
loading conditions.

Keywords: stability analysis, automatic voltage regulator (AVR), power system stabilizer (PSS), convention power

stabilizers (CPSS).
INTRODUCTION

Power system is a dynamic system. Nowadays, the electric
power systems are not operated as isolated system, but as
interconnected systems which having thousands of
electrical elements and be spread over wide areas.
Synchronous Generator is widely used in a power system
as a source of electrical energy. The power systems are
frequently exposed to different instabilities such as low
frequency oscillations and disturbances that occur due to
minor variation in load and generation which results in
change in Generator rotor angle.

Excitation control is very useful for maintaining stability
of power system. Excitation systems constitute the fast
acting AVR. Automatic voltage Regulator (AVR) is
needed to regulate the terminal voltage of Generator
whenever any drop in terminal voltage due to sudden
change in loading or at any fault occurrence. However, it
produces a negative damping at higher values of system
reactance high generator output. Thus, it is very important
to increase the damping torque in order to reduce the rotor
angle oscillations.

The Power system stabilizer (PSS) is added to damp the
Generator rotor oscillations by controlling its excitation by
providing supplementary signal in the excitation system to
damp out low frequency Oscillations. To provide
damping, the stabilizer must provide component of
electrical torque in phase with rotor speed deviation. The
use of PSS has become very common in operation of large
power system. The Conventional Power system stabilizer
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(CPSS), which uses lead lag compensation, where gain
settings designed for specific operating condition is giving
poor performance under different synchronous generator
loading condition.

POWER SYSTEM STABILITY

Steady-state stability analysis is the study of power
system and its generators in strictly steady state conditions
and trying to answer the question of what is the maximum
possible generator load that can be transmitted without
loss of synchronism of any one generator. The maximum
power is called the steady-state stability limit.

Transient stability is the ability of the power system to
maintain synchronism when subjected to a sudden and
large disturbance within a small time such as a fault on
transmission facilities, loss of generation or loss of a large
load.

Dynamic stability isa concept used in the study of
transient conditions in power systems.Any electrical
disturbances in a power system will cause
electromechanical transient processes. Besides the
electrical transient phenomena produced, the power
balance of the generating units is always disturbed, and
thereby mechanical oscillations of machine rotors follow
the disturbance.A system is said to be dynamically stable
if the oscillations do not acquiremore than certain
amplitude and die out quickly.
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Automatic voltage regulator:

The multi-machine system is predominant in inter area
mode oscillations. These disturbances occur due to large
reactive power, weak ties or large AVR gain with low time
constant. The main function of AVR is to maintain
constant terminal voltage of Generator and hence
improving transient stability. However, it produces
negative damping to the system which leads to
electromechanical oscillations.

Conventional power system stabilizer (CPSS)

The basic function of a PSS is to add damping to the
generator rotor oscillations by controlling its excitation
using auxiliary stabilizing signal. To provide damping, the
stabilizer must produce a component of electrical torque in
phase with the rotor speed deviation. The CPSS design
consists Of Stabilizer gain, signal Washout and phase
compensation.
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Fig.1 The basic block diagram of CPSS

The phase compensation block provides the appropriate
phase lead characteristics to compensate for the phase lag
between exciter input and generator electrical torque.

The signal washout block serves as high pass filter, with
time constant Tw high enough to allow signals associated
with oscillations in or to pass unchanged, which removes
D.C. signals. Without it, steady changes in speed would
modify the terminal voltage. It allows PSS to respond only
to changes in speed.

The stabilizer gain KSTAB determines the amount of
damping introduced by PSS. Ideally, the gain should be set
at a value corresponding to maximum damping.

Power system stabilizer (PSS):

The Power system stabilizer (PSS) is added to damp the
Generator rotor oscillations by controlling its excitation by
providing supplementary signal in the excitation system to
damp out low frequency Oscillations. To provide
damping, the stabilizer must provide component of
electrical torque in phase with rotor speed deviation. The
use of PSS has become very common in operation of large
power system. The Conventional Power system stabilizer
(CPSS), which uses lead lag compensation, where gain
settings designed for specific operating condition is giving
poor performance under different synchronous generator
loading condition. consider a two area four machine
system.
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Fig.2 One line diagram of single machine infinite bus

Both the areas are identical but load in area 2 is more. So
power is transferred from area 1 to area 2.The ever
increasing demand for the electrical energy necessitates
the interconnections of various power networks which are
geographically dispersed. This is also necessary in order to
ensure stable, reliable and economical operation of the
power system. But continuous changes in load demand
with generation adjustments leads to oscillations of rotors
in generators.

CONCLUSION

After reviewing the outcomes from literature are, analysis
of different system like single machine and multi-machine.
Different types of Power system stabilizer like CPSS and
MPSS. Power system stability like transient stability and
steady state stability. To develop a mathematical model of
the three phase synchronous generator. To develop test set
up for multi area system. To develop a mathematical
model of the machine with CPSS. Set up check without
PSS in four generators. Set up check with PSS in four
generators. Check the parameter like active power,

reactive power, rotor angle and speed
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