[image: image1.png]c

EANZE EX ] B T

Journal of Mathematics and System Science 5 (2015) 118-121
doi 10.17265/2159-5291/2015.03.004
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Abstract: This article focuses on the study of stability of motion of the phase systems described by differential equations whose
right-hand sides are periodic in the angular coordinate. The article deals with the mathematical model which has been investigated for
stability "in the large" using the second Lyapunov method. Based on the theoretical results obtained in the work,the computational
experiments on concrete examples of electric power systems, which showedthe sufficient efficacy of the proposed method for the
studied phase system, were conducted.
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1. Introduction 2. Statement of the Problem

The mathematical model of the modemn electric Let’s consider the system:
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experiments on concrete examples of electric power systems,
studied phase system, were conducted.

1. Introduction

The mathematical model of the modem electric
power complex, which consists of turbogenerators and
complex multiply power units, is a system of
nonlinear ordinary differential ~equations. The
optimization problem of the functioning of these
complexes, as well as the creation of algorithms for
motion stability for such systems still attract the
attention of many researchers and are relevant.

The industrial development of the modern society
leads to the constant increase in electricity
consumption. To meet these growing needs, complex
electrical power systems are created. In mathematical
modeling of such complexes it is requiredto solve a
number of theoretical and practical issues. Ensuring
the sustainability of movement is the most important
problem at the phase of design and operation of the
studied systems.

It should be noted that the study of global
asymptotic stability of motion of phase systems is
discussed in [1].
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2. Statement of the Problem

Let’s consider the system:
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where 8, - the angular coordinate; S, - angular
velocity; x;- ;- the state vector of the regulator; W;
- the control action of the regulator; K, >0 -
damping factor; ¢,,4;,b,- constant 7,- dimensional
vectors; A,- constant (1, X1,) matrix; u,- control
of the feedbacktype. The symbol (*) denotes
transposition. Second order differential equations (1)
describe the processes in the object of control, and the
vector differential equation (2) determines the state of
the regulator of thei - th isolated subsystem, in which
the phase trajectories tend to the particular stable
equilibrium position.

The resistance of movement of phase systems of
modern models was studied in [2].

The investigation of stability "in the large" of
thesystem (1), (2) (K, =D, R;=0) will be
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