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Abstract:

Conventional energy may soon run out in the next epochs. In order to supplement the usage of conventional energy in
the power sectors, non-conventional energy sources must be employed. Because solar and wind qualities alternate
quickly with changes in atmospheric phenomenon, this would cause synchronisms in the power systems to be lost.
Forced allowance is used by automatic generation control (AGC) to improve frequency deviation within a given range.
A new cascade fractional order hybrid controller combination of PID, FOTID, 3DOF-PID, and PID has been developed
and its stability performance has been tested in a deregulated structure. For the suggested system in a deregulated
environment, the objective of this article is to design a new architecture controller called cascade fractional order (CC-
FO) to replace the current control. Based on the earlier analysis, we have demonstrated that in the event of step load
disruptions the proposed CC-FO hybrid controller bring the system to zero frequency deviation and tie-line power in the
shortest time possible.
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Effectiveness of CC-FO Hybrid controller over

PID,FOTID,3DOF-PID for LFC of Solar,Wind &
EV based multisource system

Soumya Kanti Bandyopadhyay
Department of Electrical Engineering,
Brainware University, India,

Sidhartha Ghos
Department of Electrical Engineering,
Dr. B.C Roy Engineering College,
India,

Abstract—Conventional energy may soon run out in the next
epochs. In order to supplement the usage of conventional energy
in the power sectors, non-conventional energy sources must be
employed. Because solar and wind qualities alternate quickly with
changes in atmospheric phenomenon, this would cause synchro-
nisms in the power systems to be lost. Forced allowance is used by
automatic generation control (AGC) to improve frequency
deviation within a given range. A new cascade fractional order
hybrid controller combination of PID, FOTID, 3DOF-PID, and
PID has been developed and its stability performance has been
tested in a deregulated structure. For the suggested system in
a deregulated environment, the objective of this article is to design
a new architecture controller called cascade fractional order (CC-
FO) to replace the current control. Based on the earlier analysis,
we have demonstrated that in the event of step load disruptions
the proposed CC-FO hybrid controller bring the system to zero
frequency deviation and tie-line power in the shortest time
possible.

Index Terms—Solar, Nuclear, Two Area system, Load Fre-
quency Control, Renewable system .

I.  INTRODUCTION

Reliability can therefore be defined as the ability of a power
system to be able in the provision of electricity so balance the
quantity of electricity to be generated in the power plant to the
type of loads available. A certain amount of system frequency
must be maintained in order to maintain equilibrium.
Maintaining the tie power at its optimal level and preventing
transients and harmonics in the system re- quires automatic
generation control, or AGC. AGC essentially serves as a
conduit between the generating station and the dispatch center.
To achieve the required system parameters, the generator
output is controlled and regulated by the use
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of AGC. The analysis of performance evaluation parameters
shows that the HWOA has higher efficiency in comparison
to other studied algorithms in terms of benchmark func-
tions, convergence rate, statistical characteristics and realis- tic
situation. Several controllers for Automatic Generating Circuits
(AGC) in deregulated systems have been developed by
researchers. They include an FOPI-FOPD controller with a
redesigned fuzzy controller, a TID controller, an FOTID
controller adapted by using path finder algorithm, a “grey wolf
optimization” tuned 2DOFPID controller, TIDF adapted by
differential evolution algorithm, hTLBO-PS, ASOS, “hybrid
PID fuzzy-PID” controller optimized by fuzzy-based SOS”
controller, and a robust two-DOF TIDF controller has been
proposed and developed along with integrated with the WOA
to address AGC problems in a two-area hydro-thermal system.
To assess these solutions, several scenarios have been used
such as physical constraints, varying load patterns, and the new
controller configurations [1-9]. MATLAB/Simulink was
utilized to examine the average generating capacity (AGC) of
linked power systems in variations of load demands utilizing
elephant herding optimization (EHO). For the load frequency
control of HFS, Irudayaraj et al designed an atom search
optimized FOPID controller using Matignon theorem. For the
modulation of LFC of the Great Britain power system, Shouran
and associates restaurative a fuzzy PIDF, FOPID controller. To
constrain the disturbances of loads in interconnected time
delayed power systems. Kumar et al. created a robust PIDD2
controller. Described in detail, Bagheri and his coauthors
employed a terminal sliding mode controller derived from the
ABC method and optimized by
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