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Abstract
This paper presents on MATLAB/Simulink of automatic voltage regulator for synchronous generator with PID Controller. There
are many technology/methods were used in automatic voltage regulator as well as different controller used for improving
robustness, overshoot, rise time and voltage control but in this paper PSO based PID controller with Automatic Voltage
Regulator and stabilizer are used to determine performance parameter of Maximum overshoot (23%,), undershoot (10%,), settling

time (2sec), the rise time (0.4498) and steady state error (0).
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1. INTRODUCTION » Automatic Voltage Regulators With PSO-PID
: Controller
Paragraph comes content here?. Paragraph an automatic > Proposed Automatic Voltage Regulators System With
voltage regulator is prepared with reference voltage source Stabilizer.
without any controller through transfer function model. The
model is initially considered with PID controller and then
with PSO-PID controller, the simulink model using 2. PSO-PID Based AVR
MATLAB software and results are obtained in this section Automatic voltage regulators are used to control generators
and discussion in carried out. Different configurations are output. The AVR maintain output voltage and control input
taken for AVR like: voltage for exciter of generator. In figure: 1 automatic
» Automatic Voltage Regulators Without Controller voltage regulator block diagram and combinations of blocks
» Automatic Voltage Regulators With PID Controller like PID Controller, Amplifier, exciter, generator and a
sensor is connected in feedback of above blocks.
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Fig-1: Automatic Voltage Regulator
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Fig-2: Transfer Function model of Automatic Voltage Regulator
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3. PROBLEM IDENTIFICATION & PROPOSED
METHODOLOGY

Particle swarm optimization is used in automatic voltage
regulator. First generate the population according to the
requirement of automatic voltage regulator. Reset the
iteration according to change the limit of automatic voltage
regulator. Set counter O for initiate the system and after that
calculate maximum and minimum overshoot. For update the
result updates the particle size until reach desired

requirement.

Table-1: Controller Coefficients

S.No. | Controller Kp Kd Ki

1. PIDGA[2] 0.77 0.31 0.72
2. PIDPSOJ[2] 0.67 0.26 0.59
3. PIDRGA[3] 0.02 0.24 0.29

Generate initial population and set maximum
iteration

v

Set system parameters and Generate initial
velocity using

V=04~ rand(V,q, = Vyin)

v

Set counter=0

Calculate maximum overshoot, undershoot,
settling time, rise time etc. to calculate fitness
function value of each particles

v

Calculate personal best and global best value to
update velocity of particle

v

Update position of each particles

Counter=counter+1

[s maximum
iteration reach
or min to max
fitness ratio=1

N

Fig-3: Flow Chart of Proposed Automatic Voltage
Regulator with PSO-PID

The GPID controller consists of two parts, ie. a
conventional PID controller together with a gray
compensation controller. GPID controller can effectively
deal with the uncertainties in AVR system [8].

4. SIMULINK OF PSO-PID BASED AVR &
RESULT

PSO-PID system performances are improved but further
have small overshoot and undershoot. Particle swarm
optimization PID controller of AVR model is Simulink
through transfer function of amplifier, exciter and generator.
In figure 4 shows MATLAB model of Automatic Voltage
Regulator with and without stabilizer. Different categories
of results are determining like AVR without controller, with
controller and without PID, with PID, so comparison is very
easy for better performance of AVR with stabilizer.

In figure 5 response of system has large maximum
overshoot (67%), settling time (18sec) and oscillation.
Comparative analysis for automatic voltage regulator is
shown in figure-7. With stabilizer overshoot of system is
reduces to zero and settling time is set at 3.98 sec as shown
in figure-7. Comparative analysis of these responses is
shown in Table-2
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Fig-4: MATLAB/Simulink model of Automatic Voltage
Regulator with and without stabilizer
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—+#— AVR response without controller
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power acceleration and terminal voltage have good damping
characteristic with PSO-PID controller. The mechanical
angles go to steady state with more damping without any
overshoot. Fitness function of any optimization technique
like PSO find a high-quality PID control parameter set
effectively, It is based on automatic voltage regulator which
is optimized by very novel concept particle swarm
optimization with stabilizer is better than PSO-PID
controller in AVR.
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Fig-5: Simulink Result of Automatic Voltage Regulator
without controller
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Fig-6: Simulink Result of Automatic Voltage Regulator
without PID and with PSO-PID controller
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Fig-7: Simulink Result of Automatic Voltage Regulator
without PID and with PSO-PID controller and PSO-PID

with stabilizer

5. CONCLUSION

The controller showed good ratification performance and
provide a stable output, transient voltage are established and
step response of the AVR system can be improved. The

system Oversho | Undersho | settlin | Rise | ES

ot (%) ot (%) g time | Time | S
(sec) (sec)

without 67 37 18.67 | 834 0.0

controller 1

with 23 10 2 0.449 | 0

PSOPID 8

(kp=0.796

4,

ki=0.6743,

kd=0.2132

)

with 0 0 3.98 245 |0

stabilizer
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