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Abstract- this paper deals with load frequency control of
interconnected power system. In this work single area and two
area concepts is considered. The major intention of Load
Frequency Control is to sustain the power performance of
electric generator within a specified area, due to which alters
in frequency of the system and tie-line loading. Thus, Load
Flow Controller assists in sustaining the frequency of the
system and tie-line power performance with other areas within
their specified limits. Mostly LFCs are initially comprises of
an integral and PID controller. The gain of the controller is
building put to a value that gives better response among fast
transient recovery and low overshoot in the performance of
the entire power system.

I. INTRODUCTION

In our country every person needs the uninterrupted
power supply. So it is not promising for the system to stay
behind in normal steady state, in view of the fact that both the
real and reactive power requirements are continuously alters
through growing and diminishing trend. In modern grid power
system where a number of equipments are interconnected and
power is transferred among them over tie-line, The Automatic
Generation Control issue is the major requirement. The
deviation among power system generation and demand
outcomes in alters the system frequency that is highly
undesirable. The excitation of generator should be sustained to
contest the reactive power requirement else bus voltage drops
beyond the accessible limit. In modern grid power system
instruction manual control is not possible; therefore automatic
devices are operated on each generator. The major aim of
control scheme is to generate and deliver power in a grid
power system as inexpensively and constantly as probable
while sustaining the voltage and frequency within their
specified limits.

AUTOMATIC GENERATION CONTROL

When the loading in the power grid system increases,
due to this its turbine speed falls behind the governor can
sustain the input. Due to the fluctuation in the range of speed
diminishes the signal of error will be smaller and the
arrangements of governor range will be close to the required
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position, to sustain unvarying speed. Since the unvarying
speed will not be the reference value and this will be the
offset, to overcome this difficulty an integrator is added,
which shall automatically control the generation to re-establish
the frequency to its rated value. This technique is named as an
automatic generation control (AGC).

The major aim of the Automatic Generation Control
is to make steadiness the total system generation alongside all
system load and losses, so that the frequency and power
substitution with neighboring grid systems are controlled in
order to reduce the transient deviations and to afford zero
steady state error in particular time.

Il. APPLICATIONS OF AGC

The automatic generation control has many application which
are given as following-

» The automatic generation control is applicable in electric
grid system for maintaining the power response of
multiple generators at dissimilar power plants, in results
to variation in the load.

» The automatic generation control is applicable for
regulating the frequency and voltage in electric power

system for —
e Onearea
e Two area

e  Multiple area

Thus the automatic generation control is applicable in
one area, two area and multiple area interconnected power
system to maintain the frequency and interchange power
between control areas at scheduled value.

1. SIMULINK MODEL & RESULTS
Assumption and Requirement for single area system :-

Extensive testing was involved in the completion of
this project. Not only was our final automatic generation
control with deregulation tested, but also intermediate steps in
the development of that block diagram. The testing of our load
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frequency control system was done in MATLAB Simulation
Lab. The testing was completed using the MATLAB Simulink
tool. Testing was done on each of the individual blocks of the
AGC system and the tests are conducted for single area and
two area system without considering deregulation. Each test
included in testing the block diagram into simulink and
plugging in the values for each of the parameters. Also
involved was the addition of the scopes that would be used to
measure the outputs of the system. The inputs for each of the
text were varied to allow for more data. The testing forms and
the completed testing forms are included in this report.

Requirements

The testing was completed using Matlab Simulink tool.
Limitations

e The area control error or the power interchange
between areas must be equal to zero at least one time
for every 10 minutes.

e The average power interchange between areas must
be zero in ten minutes period and follow limits of the
generation system.

e  Power interchange between areas must be returned to
zero in 10 minutes.

e Corrective actions must be accommodating within
one minute of a disturbance.

Open Loop AGC System for single Area System

Open loop AGC simulation for single area system is shown in
figure

Figure 1 Open Loop AGC single area system

The plot between frequency and time is shown in
figure 5.2. It is found that with change in load of 2000 MW,
frequency deviates and error is continuously exists in the
system. This frequency error must be removed.
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Figure 2 Response for open loop single area for change in
frequency

Figure 3 Response for open loop single area Change in power
It is found from graph that with open loop if demand changes
to 0.2 pu, a steady state error exists in frequency of 0.

Close Loop AGC for Single Area System

System frequency specifications are rather stringent
and, therefore, so much change in frequency cannot be
tolerated. In fact, it is expected that the steady change in
frequency cannot be tolerated. In fact, it is expected that the
steady change in frequency will be zero. While steady state
frequency can be brought back to the scheduled value by
adjusting speed changer setting, the system could undergo
intolerable dynamic frequency changes with change in load. It
leads to the natural suggestion that the speed changer setting
be adjusted automatically by monitoring the frequency
changes. For this purpose, a signal from AF is fed through an
integrator to the speed changer. The closed loop AGC system
is shown in figure 4.
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Figure. 4 Simulation Model using PI Controller

Figure 6 Response for close loop AGC system for change in
frequency

1
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Figure.4b. Simulink Dynamic Response of change in

frequency with PI control action e
Figure 7 Response for close loop AGC system for change in

power

B
It is concluded that the system now modifies to a

proportional plus integral controller, which, as is well known

Cjﬂ.() = | from control theory, gives zero steady state error, i.e.

=" Af(steady state) = 0.

t AGC for Three Area System

g
—F When we are not connecting any controller results are

Figure 5 AGC system for single area using PID Controller
The frequency response is as shown:
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Fig 8 Response for Area 1 AGC system for change in
Frequency

Flg 11Response for Area 1 AGC system for change in
Frequency
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Fig 9 Response for Area 2 AGC system for change in
Frequency
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Fig 12 Response for Area 2 AGC system for change in
Frequency
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Fig 10 Response for Area 3 AGC system for change in
Frequency

Firstly we model a two area system using Pl Controller and
get the outputs of power and frequency of area 1, area 2 and
tie lines respectively.
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Fig 13 Response for Area 3 AGC system for change in
Frequency :
w - — Fig 16 Response for Area 3 AGC system for change in Power

SIMULATION MODEL FOR THREE AREA SYSTEM
USING PID CONTROLLER
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Fig 15 Response for Area 2 AGC system for change in Power ... R T T — Q- oag
Fig 17 Response for Area 1 AGC system for change in
frequency
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F|g 18 Response for Area 2 AGC system for change in
Frequency

Fig 22 Response for Area 3 AGC system for change in Power

On comparing the results of PI controller, PID controller. PID
controller gives better performance.

m..ﬂ._M“ L' C— 0 -7 IV. SUMMARY
Fig 19 Response for Area 3 AGC system for change in . . ) )
Frequency This chapter includes the simulation models for one

area and two area, with or without using PI, PID Controller.
This work shows that by using fuzzy Controller in one area
and two area interconnected power system the frequency is
restored to its nominal value to get the optimum result or
output.

V. CONCLUSION

In this we made a simulink model of single area amd
three area model has been designed. After that PID controller
is used to reduce the oscillations and settling time. After
seeing the results on comparing between without controller
and PID controller, PID gives better results and reduced
oscillations.
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Fig 20 Response for Area 1 AGC system for change in Power
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