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Abstract — The rising of demand of power and difficulties of
constructing a newly transmission network causes the power
system 10 be complex and stressed. UPFC is the power
electronic device which efficiently control over the active and
reactive power. The proposed controller system in this work
consists of Frequency oscillation damping controller and
Interline Power Flow Controller (IPFC). The need of controller
for suppressing oscillation using artificial neural networks
Controller with ANN. Within an interconnected power system,
the power flow over a tie-line should be maintained near a
constant level under normal conditions. However, low
frequency oscillations may  occur
spontaneously under certain circumstances. When such
oscillations occur, electric power can be transmitted back and
forth over the tie-line. This work is focused on the development
of intelligent control algorithms, and more specifically, IPFC
based Multimachine Power System with ANN control to
improve the damping of low frequency oscillations in electric
power systems.

electromechanical

Indexed Terms — |PFC, Frequency Oscillation, ANN, UPFC.

I INTRODUCTION

Modern bulk power systems cover large geographic areas,
e.g. the European UCTE system and the North American
systems, and have a large number of load buses and
generators. Additionally, available generating plants are
often not situated near load centers and power must
consequently be transmitted over long distances. To meet
the load and electric market demands, new lines should be
added to the system, but due to environmental reasons, the
installation of electric power transmission lines must often
be restricted [1]. Hence, the utilities are forced to rely on
already existing infra-structure instead of building new
transmission lines. In order to maximize the efficiency of
generation, transmission and distribution of electric power,
the transmission networks are very often pushed to their
physical limits, where outage of lines or other equipment
could result in the rapid failure of the entire system. With
such increasing stress on the existing transmission lines the
use of Flexible AC Transmission Systems (FACTS)
devices becomes an important and effective option [2].

FACTS technologies offer competitive solutions to today's
power systems in terms of increased power flow transfer
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capability, enhancing continuous control over the voltage
profile, improving system damping, minimizing losses, etc
[2]. FACTS technology consists of high power electronics
based equipment with its real-time operating control.
There are two groups of FACTS controllers based on
different technical approaches, both resulting in controllers
able to solve transmission problems [3].

The power system may be thought of as a large,
interconnected nonlinear system with many lightly damped
electromechanical modes of oscillation [4]. If the damping
of these modes becomes too small, or even positive, it can
impose severe constraints on the system's operation. It is
thus important to be able to determine the nature of those
modes, find stability limits and in many cases use controls
to prevent instability [5]. The poorly damped low
frequency electromechanical oscillations occur due to
inadequate damping torque in some generators, causing
both local-mode oscillations (1 Hz to 2 Hz) and inter-area
oscillations (0.1 Hz to 1 Hz) [6].

A conventional damping control design considers a single
operating condition of the system [1]. In this kind of
controller the feedback is fixed and amplifies the control
error, Which in turn determines the value of the input
signal (controller output) to the system. The way in which
the error is processed is the same for all operating
conditions. In case of contingencies, changed operating
conditions can cause poorly damped or even unstable
oscillations since the controller parameters yielding
satisfactory damping for one operating condition may no
longer provide sufficient damping for another one. In order
to address this issue, researchers, over the years, have
proposed different approaches for adaptive control
structures for PSSs as well as for FACTS devices [3].

Il. OUR WORK
A. IPFC ANN

Low Frequency Oscillations (LFO) occur in power
systems because of lack of the damping torque in order to
dominance to power system disturbances as change in
mechanical input power. In the recent past Power System
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Stabilizer (PSS) was used to damp LFO. FACTSs devices,
such as Unified Power Flow Controller (IPFC), can control
power flow and increase transient stability [7]. So IPFC
may be used to damp LFO instead of PSS [8]. IPFC damps
LFO through direct control of voltage and power. In this
research the linearized model of synchronous machine
(Heffron-Philips) connected to infinite bus (Single
Machine-Infinite Bus: SMIB) with IPFC is used and also
in order to damp LFO, adaptive ANN damping controller
for IPFC is designed and simulated. Simulation is
performed for various types of loads and for different
disturbances. Simulation results demonstrate that the
developed ANN damping controller would be more
effective in damping electromechanical oscillations in
comparison with the conventional lead-lag controller [1].

The Benefits of Flexible AC Transmission Systems
(FACTS) usages to improve power systems stability are
well known [9]. The growth of the demand for electrical
energy leads to loading the transmission system near their
limits. Thus, the occurrence of the LFO has increased.
FACTs controllers has capability to control network

ISSN: 2349-4689

conditions quickly and this feature of FACTSs can be used
to improve power system stability. The IPFC is a FACTS
device that can be used to the LFO [3]. The primarily use
of IPFC is to control the power flow in power systems.
The IPFC consists of two voltage source converters (VSC)
each of them has two control parameters namely me, Je,
mb and 8b. The IPFC used for power flow control,
enhancement Of transient stability, mitigation of system
oscillations and voltage regulation [9]. A comprehensive
and systematic approach for mathematical modeling of
IPFC for steady-state and small signal (linearized)
dynamic studies. The other modified linearized Heffron-
Philips model of a power system installed with IPFC is
presented in figure 2.1. For systems which are without
power system stabilizer (PSS), excellent damping can be
achieved via proper controller design for IPFC parameters.
By designing a suitable IPFC controller, an effective
damping can be achieved. It is usual that Heffron-Philips
model is used in power system to study small signal
stability. This model has been used for many years
providing reliable results [10].
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Figure 2.1 Heffron-Philips model of a power system installed with IPFC

A linearized model of the power system is used in dynamic
studies of power system. In order to consider the effect of
IPFC in damping of LFO, the dynamic model of the IPFC
is employed [5]; in this model the resistance and transient
of the transformers of the IPFC can be ignored illustrated
in figure 2.2.

IPFC is one of the famous FACTSs devices that is used to
improve power system stability [4]. Fig.2.2 shows a
multimachine - system with IPFC. It is assumed that the
IPFC performance is based on pulse width modulation
(PWM) converters [6]. In figure 2.3 shows the model of
proposed system. The modeling has done in Matlab 11.2a.

B. Adaptive Artificial neural networks Controller Design
WWW.ijspr.com

Before the ANN can be used to adapt the controller gains
in real time, it is necessary t0 determine a proper set of
values for the connection weights. The process of reaching
the connection weights is normally carried out off-line and
is usually referred to as the training process. In the training
process, we first compile a set of training patterns and
store these training patterns in the training set. Each
training pattern comprises a set of input data and the
corresponding output data. A training pattern set of
training patterns, which cover a wide range of operating
conditions, is finally used to train the desired ANN. It
should be noted that we use two hidden layers. Main
purpose of ANN is used for the reducing the error in the
system, for that we are going to use training data method.
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In this method, we have to give both input values and that initial value taken as a random value [10].

desired output value for estimating the weight values, in
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Figure 2.3 Proposed Multimachine Power Systems with IPFC and its Controllers.

Il SIMULATION RESULT

The software program to simulate the power system and
the controller has been written in Matlab C in house and
graphs are plotted using MATLAB software Simulink.
Performance analysis with and without damping controller
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are shown in the following figures figure 3.1. And figure
3.2. The aim of the controller is the damping of the
generator oscillations after the fault is cleared. For
comparing, the generator is first fitted with conventional
controller.
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Figure 3.1 with ANN controller the setteling down of power oscillation is about 1 to 2.5 seconds only (i.e stabilising time
is very low). This has very less amount of +ve & -ve sequence power oscillation damping (setteling down time is very low
i.e, just 1.5 sec only).

Figure 3.2 With ANN controller the setteling down of power oscillation is about 1 to 2.5 seconds only (i.e stabilising time
is very low) .There isn’t any -ve sequence power oscillation dampings (setteling down time is very low i.e, just 1.5 sec

only)

(AVA CONCLUSION

With regard to IPFC capability in transient stability
improvement and damping LFO of power systems, an
adaptive ANN damping controller for IPFC was presented
in this paper. The controller was designed for a single
machine infinite bus system. The simulation results for the
proposed system including ANN damping controller are
compared with simulation results for the base work [1]

system. Comparison showed that the proposed adaptive
WWW.ijspr.com

ANN damping controller has good ability to reduce
settling time and reduce amplitude of LFO. The solutions
attained from the proposed method are optimum and
nearer to the global solution. These proposed methods are
also be suggested to get the solutions for the present power
system networks. The better calculation productivity
demonstrates that the proposed technique can be connected
to extensive variety of power system for optimization

issues. Based on the discussions and results, which are
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obtained in this research work, the intelligence based
approaches can also be tested for various optimal power
flow problems in power systems
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