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ABSTRACT

Transmission networks of modern power systems are
becoming increasingly stressed because of growing
demand and restrictions on building new lines. One of
the consequences of such a stressed system is the
threat of losing stability following a disturbance. So
for the improvement of power transfer capability with
in the safe stability limit it is necessary to enhancing
the small signal stability of the power system. The
objective of this thesis is to investigate the POWER
SYSTEM STABILITY ENHANCEMENT  via
Automatic Voltage Controller (AVR), Power System
Stabilizer (PSS) and Flexible AC Transmission
(FACTS) based controller such as Static Synchronous
Compensator (STATCOM). This study includes the
specific coordination between PSS and STATCOM
controller. With use of linearized model of each
element the specific parameter will be decided. By the
proper coordination of AVR, PSS and STATCOM
with specific parameter the stability of the power
system will enhance. Above mention coordination
maintained the rotor angle and speed in synchronism.
Single Machine Infinite Bus system (SMIB) is
proposed for the study. Implementation is carried out
on the MATLAB / Simulink
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I. INTRODUCTION

Power system stability is the ability of the system to
remain in operating equilibrium condition and it is
shown equilibrium between opposite forces. A
classification of power system stability is presented in
Fig. 1. As a practical necessity, the classification has
been based on a number of diverse considerations,
making it difficult to select clearly distinct categories
and provide definitions that are rigorous and yet
convenient for practical use. For example, there is
some overlap between short-term/long-term stability
and voltage stability. With appropriate models for
loads, on- load tap changers and generator reactive
power limits, short-term/long-term  stability
simulations are ideally suited for dynamic analysis of
voltage stability. Similarly, there is overlap between
transient, short-term and long-term stability: all three
use similar analytical techniques for nonlinear time
domain response of the system to large disturbances.
Power system stability is classified as rotor angle and
voltage stability. Rotor angle is an ability to maintain
synchronism in the system and torque balance of
synchronous machines [1].
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Fig 1 Classification of power system stability

IL. Single Machine Infinite Bus (SMIB) system

For the transient stability analysis we used the single
machine connected to a large system through a
transmission Line. Fig. 2 shows the Basic
configuration of SMIB system [3]. For the analysis
purpose the system reduced to the form fig. 3 by using
Thevenin’s equivalent of the transmission network
external to the machine and the adjacent transmission.
Because of the relative size of the system to which the
machine is supplying power, dynamics associated
with the machine will cause virtually no change in the

voltage and frequency of Thevenin’s voltage EB.
Such a voltage and constant frequency is referred to
as an infinite bus [5]. In our study we will begin with
the classical model and gradually increase the model
detailed by accounting for the effects of the dynamics
of the field circuit, excitation system and amortisseurs
[4]. In each case, we will develop the expressions for
the elements of the state matrix as explicit functions
of system parameters.

@ IJTSRD | Available Online @ www.ijtsrd.com | Volume —2 | Issue —3 | Mar-Apr 2018

Page: 2131



International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470

Foo . ot
Z {_4' 4 F Large i
L — [ system |
A .
% ﬁza Zg
N = =
Fig. 2 General configuration of SMIB
E, Ep
@—l—:—l Infinite bus
Zer,r = RE + X E

Fig. 3 Equivalent circuit of SMIB system
Linearizing equation of the expression for

Airqg and AT, given by in following matrix form;

Aw, aj; a2 a31[ Aw, |
AS | = la21 0 0 AS
Mg 0 asz assl|AYpq]

b 07 a
+1 0 0 AE
0 by, (BB

The complete state —space model for the power system,
including the excitation system

ﬁ.{d’-" Q37 a3 diz 0 Aw,
AS | lazz 0 0 0 || AS
Mg 0 @z Qzz Gaa||AYra
Av, 0 @42 Q43 aagll Avy

b,

+19]ar,
0
0

The complete state-space model. ncluding the
PSS, has the following form (with AT, = 0) [2]

(A, 1 rayy ap; a3 0 0 0
AS az;, 0 0 O 0 0O
Mpeg| _| 0 a3z azz az 0 az
Aty 0 a2 a3 aye 0 O
AV, asy asz asz 0 ass 0
| Av, ] Llaer as2 agz 0 ags Qge-

III.  System matrix including STATCOM

So, with the STATCOM our system will modify as
below. Finally our system will modified as shown in
simulation diagram. By implementing the STATCOM
in the system the State Matrix will modified as shown
below. The state matrix will modified by the
following parameters, [7,8]

Av, =KTAS+KS8¢@fd + k9Avdc

r Aw .7 - 1
= @y @1z @3 0 g 0 Q[ A9r
A ay;, 0 0 0 o o O A
Apra| | 0 asz ass az4 0 ase @37||APrd
Ay |=| 0 Q42 Q43 ayy 0 o Avy
A, @5y @5z As3 (g ass g 0 ! Ap,
A, ﬂgl @6z Gs3 0 Q65 Qg5 O || Ap,
e 72 73 0 0 0 agpllpy, |
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Fig. 4 Simulink Model
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Fig. 5 Rotor angle (With AVR) Fig. 6 Rotor speed (With AVR)
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Fig. 9 Rotor speed (With & without STATCOM)

Fig. 12 Eigen values plot with STATCOM
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Table 1 Eigen value analysis

1 -39.1176124890747 + -19.1176124890747 +
0.000000000000001 0.000000000000001

2 -1.01459489109821 + -1.01459489109821 +
6.605016611543261 6.605016611543261

3 -1.01459489109821 - -1.01459489109821 -
6.605016611543261 6.605016611543261

4 -0.739027952329247 -0.739027952329247

+0.000000000000001 +0.000000000000001

5 -19.7196441434040 + -9.71964414340402 +
12.74076830829331 12.74076830829331

6 -19.7196441434040 - -9.71964414340402 -
12.74076830829331 12.74076830829331

After coordination work the Eigen values shifted left
hand side of s-plane. So, small signal stability of the
system increased.

V. CONCLUSION

From this thesis work outcome is that, the power
system (small signal) stability will enhanced by the
proper coordination of PSS and STATCOM. This is
the new effective approach for improving the small
signal stability. The Eigen values are shifted left hand
side of the s-plane with co-ordination of PSS &
STATCOM. After using coordination of PSS &
STATCOM, settling time is decrease and system is
stable in less time. This the new effective approach
for improving the small signal stability of power
stability.
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