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ABSTRACT:

The paper intreduces a suggested Lechnique for the design of
a nonlinear electromechanical control system. The suggested design
technique is appliesd to a motor-geperalor sel. This
electromechanical system 1is nonlinear and at the same time
multivariable. The effect of a nonlinear powar amplifier included
in the system 18 alse conzaidered. The main objective of such
design is to generate electrical power with low harmonic content,
which i necessary f{or the speed control of a.c. motors. Tr
motor—-generator sst vepresents a multivariable syskem gince, it
required to control holkh the freqguency and amplitude of Lhe
power. The syastem bas alse two inputs, the volktage at tb
terminals and the excitation wvoltage of the ¢gensrat
affects both outputs and hence, decoupling is requil
muitivariable system. The gsystem is nonlinear by 3’
hence, a nonlinear approach is used for the design
controller. Therefore, the suggested deaign tech
the nonlinear cancellabion approach. The pe
nonlinear mathematical model of the electr-
the state gpace form. A numerical exe-
illustrate the effectiveness of the desgir
suggested design technique. Simulation
of the electromechanical system v
external disturbance on the load s’
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INTRODUCTION:

Eiectromechanical systems are usually exposed to different
types of nonlinearities. which affect sgeverely the dynamic
performance of such systemsa. The electro-mechanical system shown
in fig. (1) conaistg of a single phase alternator. driven by an
armature controlled d. c. motor. The objsctive of this work is to
design a nonlinear compensator for contrelling the frequency and
the amplitude ©f the a.c. power at ths output terminala of tha
single phase alternator. The shown motor-generator set has two
inputs. these inputs are the motor armature veltags and the field
voltage of the alternator.

MATHEMATICAL MODEL OF THE SYSTEM : ths mathematical model of the

gystem can be reprssented in state space (1}, by the following set
of differential equations:

Fig. (1)
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where:
X, = load current,
X, = angular velocity of the generator,
X, = the torque available to drive the generator,
X, = angular velocity of the motor,
x_ = armature current of the molor,
X, = fisld current of the generator,
Kg = ghaft stiffness,
rG,Lct = motor armature resistance and inductance regpectively,
RL,L = local resistance and inductance respectively,
rVIT = generator field resistance and inductance respectively,
F .L = wvigcous friction coefficient and rolor inertia
reapectively,
Fg,Jg = vigcous friction coefficient of the gensrator of
itginertia,
Fm,Jm = viscous friction coefficient of the motor and losd
inertia,
Kg,Km = generator and motor torque ceonstants respecltively,
u, = input armature voltage Lo the motor,
U, = input field voltage to the alternator,
Y, = load voltage,
Ya = angular velocity of the generator,

Compensator design via nonlinear canceltation:

The model repregsentad Dby egquabtionz (1} —+ (B} can be
re-written in the input/output form as follows [2,4] wusing
eguations (2), (7) & (B) we can write:
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Also, from (7) we have



