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Abstract

The load deviation on a power system outcomes in frequency go with the flow from its supposed
value. It is obligatory to decrease the frequency variations for providing consistent and good class
electrical power. Power in real time can be obtained by maintaining equilibrium among demand and
supply, called Automatic generation control (AGC).The key intention of automatic generation control
are (a) Constant frequency should be at 50 Hz (b) the power has to be with in particular restrictions
(c) generators with economic function. For generation control to be most efficient above parameters
should be maintained with in preferred limits. During preceding four decades the work which has
been done on automatic load frequency control has been discussed in this literature review.

Keywords: Automatic Generation Control, Tie line power, Frequency control, interconnected
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Introduction

In recent power system there is enormous quantity of generating systems and is interrelated in
the course of tie-line power. In order to get incorporated power scheme, an electrical power
scheme have been in subsistence either in continuation at preferential working stage obtained
by voltage profile, nominal frequency and arrangement of load run. There are many types of
generating schemes in new electrical power schemes like hydro, gas, thermal and nuclear
power schemes and are interrelated through tie-lines.

It is important electric scheme maintained at a necessary working point consisting of voltage
profile, nominal frequency and load flow arrangement for a good act of a power scheme. In
an interrelated power system it is compulsory to continue the tie line stream at a set level
whatever be the modification in load in any vicinity. An appropriate control strategy is
classified to accomplish and, it is crucial to maintain the process of valves of steam power
plant or hydro valves, such that the output actual power among the generators can be handled.

Control of output real power is well-defined as Automatic Generation Control (AGC). Input
power and the load command continuously changes in a power scheme. Key in and Key out
equilibrium is not in specified limits when frequency changes. Input of water to hydro power
plants and Input of steam to thermal plants should be constantly harmonized to meet up the
dynamic power command, weakening is very unwanted (utmost acceptable deviation in
power frequency is + 0.5 Hz).

Generators excitation is to be regularly synchronized such that it meets up reactive power
command or the voltages will be out of limits. At every point of generator automatic
generation and voltage regulation apparatus have been installed since physical regulation is
not possible.
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In order to design AGC system, subsequent qualitative terms must be considered:

1. Due to load change the permanent frequency error should vanish which will alter area
generation fully. If this does not hold, frequency variation to carry on persistently
such that extra systems will award invariable helps to the needed system, for complete
time period.

2. In tie power the motionless change due to a load deviation in any area should be nil
such that load deviation existence may fine-tune its production, in the concrete logic,
to position up the variation. If this does not hold, the service should flow to carry on
persistently such that extra systems will provide invariable assistance to the needed
plant, for complete time-period.

3. Frequency error and tie power error should be little. Involuntary exchange and time
error and should be minute.

4. To reduce damage of the equipment elegant load frequency controllers are favored.

Related Work

Load frequency control/Automatic generation control has developed quickly from time when
the function was performed by hand, though the time of simple analog structure to present
use of complicated schemes of direct digital control. During last four decades this complexity
has been broadly examined. Using area control error maximum work is done on the ‘net
exchange tie line bias control’ approach using (ACE), which means that there is extra or
deficient of rotating stored energy in an region and a rectification to stored energy is
necessary to re-establish system frequency to schedule. To keep the ACE minimum area
control action would change generation to specified limits. It is not at all time’s probable or
maybe each time beneficial as the effectiveness of the effort to control the generation to go
behind the quickly changeable loads which may add to needless wear and tear of control
apparatus and also lead to substantial cost of continuously varying generation.

The early work in load frequency control was reported by Reference no. [1,2,3]. Nathan Cohn
[3] has widely calculated the stationary part of the net exchange of tie line bias control
approach. Based on stationary study, he has taken out that for least interaction among control
areas, frequency settings should be coordinated to join load frequency response and
generation of an area. Though he has not discussed about the controller gain setting and
dynamic aspects.

Concordia et. al. [1,3] had analyzed and examined such that least dealings among control
systems, response characteristicsp should be identical to frequency bias B. However their

investigation has not well thought-out reheat character of the steam unit, possible value of
primary loop parameter R and generation rate constraint.

Reference [2] presented the P-f control problem and due to breakdowns in current system,
system stability has pay attention on this trouble and there was an ineffective attempt to
coordinate the eastern block United States with western block via Midwestern tie lines. Study
shows that approach is not the greatest one in Tie-line control of power.

Brief examination of review of literature has shown that work has been previously observed
taken into account may be conventional or optimal power strategies. Significant facts take
account of orthodox controllers for thermal plants, but appallingly in several cases the model

Page |267 Copyright © 2019 Authors



THINK INDIA Journal

ISSN: 0971-1260
Vol-22-Issue-16-August-2019

of tie line has been cut down to great extent by exclusive of vital restriction like production
rate constraint and proper selection of regulation of speed factor R for the control of primary
loop are vital.

Reference [7,4] had examined in scheming suitable governor for governor speed regulation
parameter R in distinct mode with generation rate constraint (GRC). Investigations reveal that
a superior value of R can be appropriate and can even give better dynamic results.

Reference [28,10] analyzed two uneven interrelated thermal areas taking into consideration
reheat turbine and examined it with and without GRC. They analyzed that when GRC is
taken into consideration the exact frequency variation can be obtained, so as a result
controller can be tuned and turbine limitations can be overcome.

For current linear optimal control hypothesis extensive work had been finished for arriving at
more resourceful controllers. However optimal controllers are unsuccessful to draw utilities
because of its composite and mixed up nature.

Reference [5,6] investigated in distinct mode using traditional control theory for Automatic
control problem on an interconnected reheat thermal system. It also studied the system
dynamic results and the upshot of deviation of sampling period on gain settings of
supplementary controller. It reveals that optimum settings in constant mode are not suitable to
distinct mode of load frequency in practice.

Considerable work has been done in load frequency control using evolutionary computational
technique.

Reference [9,30] analyzed arrangement of two or more machine power scheme stabilizers
and Particle swarm optimization method and the outcome shows the efficiency of the planned
PSOPSSs to remove the area oscillations and work capably over loading conditions widely.

Reference [31] examined the valuable importance of Gravitational Search Algorithm (GSA)
in organized power systems and the gain of the considered algorithm is taken into account
among algorithms such as Differential Evolution, Genetic Algorithm, Bacterial Foraging
Optimization and. Reference [29] totally examined the probable approach to practical power
scheme in areas by using the constraints like Generation Rate Constraint, Governor Dead
Band nonlinearity and reheat turbine.

On controllers extensive amount of work has been made and in recent times Fuzzy set
hypothesis has been applied to load frequency control.

Reference [16,35,38] analyzed the function of GA Fuzzy controller being functional to the
Load frequency control trouble of big interrelated areas and is analyzed with conventional
approaches, or in provisions of transient response, but as well as by maintaining system
stability during load difference.

Reference [10,21] defined the operation of Fuzzy Logic Controller in two system thermal plot
and offered the management of AGC in association with traditional controller may be in the
nonexistence or in the occurrence of Generation Rate Constraint.

Reference [12,23] analyzed the FLC in conditions of quality of dynamic approach. The
performance gives an overall development of over 50% in the drop of control in load
frequency control controller.
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A few literature [11, 12, 15,22] using ANN and generalized neural network have been found.
Reference [13,10] gives Genetic algorithm for controller optimization with basic Squared
error. Fuzzy logic ANN, Neuro Fuzzy are artificial intelligence controllers because of PID
controller and PI limitations and analyzed that dynamic approach of Artificial Intelligence is
good in provisions of variation in peak and time settlement.

Reference [11,22] had examined four areas hydrothermal Load Frequency Control (LFC)
interrelated power system using conventional Pl control and Artificial Neural Network
(ANN) and anticipated that P1 controller is better as compare to that of ANN approach.

Brief literature survey shows that work has previously been taken into consideration
conventional integral controller or optimal controller with or without GRC. Many studies
related to thermal system are available, but few works have been done in the area of thermal-
thermal system by means of controllers like Pl and PID. Little number of literatures used the
evolutionary computational technique for optimization of controller gains.

Reference [34,27] examined that in order to have steady frequency quick performing
controller should be used. Therefore, it analyzed Particle Swarm Optimization technique for
Load Frequency control and analyzed the conservative controllers like Integral, Proportional
Integral for Load frequency Control.

References [17,18] examined trouble in two area power system and have used programmable
reason for automatic load frequency control. The Present study reveals control approach for
generators functioning in an exact area, such that due to change in load generators continue to
work without going away of action. Present work results are: A programmable judgment is
being devised and examined for load variations to make sure Load frequency Control. With
load variations the three values frequency, economic load dispatch, tie line power flow
should be maintained within particular limits.

Reference [37] proposed arrangement of TCPS-SMES which can enhance the dynamic
system presentation of Load Frequency Control of an interrelated system after the swift load
perturbation and the investigation shows that SMES-TCPS mixture can efficiently extract out
variations of power flow in tie-line and area frequencies with improved transient outcomes
and quicker settling time.

Reference [38] proposes the load frequency of power system and NN-Bacterial Foraging
algorithm and performance of traditional controller is analyzed with PID controller and
examined PID controller is good. Reference [39] describes the functioning of the GSA
algorithm as an Al optimization technique in way to optimize the Load Frequency Control in
a two interrelated power scheme area. GSA system is planned to find the best possible values
of dual PI controller. Results obtained that the calculated dual Pl-based GSA is strong in its
action and gives an excellent damping results for tie line power and variation is frequency
compared to conventional PI controller.

Reference [40,52] this paper analyzes a dual Proportional Integral (PI) controller for
Frequency Control based GSA to increase the damped oscillations in a power scheme.

Reference [41] analyzed with and without GRC on the load frequency control.

Page |269 Copyright © 2019 Authors



THINK INDIA Journal

ISSN: 0971-1260
Vol-22-Issue-16-August-2019

Reference [43] projected Model Predictive Control for LFC by including a Kalman filter.
Reference [44] deals with steadiness of one and two area load frequency control (LFC)
systems and recommend an investigative scheme to establish delay margins, the high bounce
on the delay for constancy.

Reference [46,51] proposed approach for time-delayed system, an innovative model of
automatic load frequency control proposal wherever the communication delays and event
triggered be in command of integrated for the LFC scheme.

Reference [47] examined a graphical method to compute the stabilizing values of
proportional-integral (PI) controller parameters for a single-area load frequency control
(LFC) system with moment hindrance. The method is based on the immovability margin
locus.

Conclusion

Numerous techniques for the optimization and power has been observed in past. Deviation
and optimal significance for all optimization system received are noteworthy. Typical
essential values taken into concern the fundamental squared error for optimization are
reasonably involved. For such traditional controllers the gain optimization is complex and
consumes time. When recognized way is taken into account end result can be far-off from
most favorable.

Chronological optimization is used in predictable approach where one constraint is optimized
having other fixed and then again using this idea for each other restriction in rotation to
complete full one iteration. This procedure is not important when amount of values is large
for optimization. Dreadfully still there has been no proper work been reported to optimize
primary control parameters, frequency bias parameters, secondary control parameters for
automatic load frequency control system.
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