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ABSTRACT

The Hybrid Renewable Energy System is one of the
rapid growing key sectors in the energy industry. However,
according to previous literature articles explored, the most
common drawbacks are the cost of energy production and the
shape/size of hybrid energy. Therefore the purpose of this
article is to find the applications of the optimization tools that
are compatible with the Hybrid Renewable Energy System. In
this paper, the traditional literature review method has been
used. At the end of this research, best optimization Tool has
recommended for increasing the Energy Production and
reducing Size / Volume of the Hybrid Renewable Energy
System.
Keywords: Decision
Application

Energy, Optimization, making,

1. INTRODUCTION

Energy is essential and electric energy is the most
essential. Although technologies given the huge development
to the all human living aspects, electricity plays a major role in
it.Technology has become increasingly involved in natural
pollution during this time. The whole universe will be moving
towards natural electricity in the coming years because the
crude oil is lacking every year and due to natural pollution.
The most notable of these electric energy is known as Hybrid
Renewable Energy
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Optimization is considered the most essential in the field of
technology. Optimization is the act of making the best or most
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efficient use of a situation or resource. This optimization
technique reduces the sizing, cost, and increasing the
performance by the Khan, M. J. point of view [1].
Optimization is having different kinds of tools. Such as
important tools followed.

2. OPTIMIZATION TECHNIQUES BASED ON
LITERATURE REVIEW
2.1 Artificial Neural Network (ANN)

It is an algorithm that finding out optimal sizing by
harmony search, chaotic search and simulated annealing [2]. It
is a learning algorithm. The simulation software has
incorporated by the MATLAB. This technique mostly used in
solar and wind hybrid projects. Thus the author tried to
forecast RE but their failed to forecast the natural energy [3].

The Cadenas, E & Rivera, W. (2010) were described the
origin of ANN algorithm that it is from the errors of ARIMA
algorithm. By Both algorithms are forecasting the wind speed,
time serious and errors. The author conclude on this paper that
mean error, mean square error and mean absolute error may
consider as better or equal result obtained compare with ANN
[4]. Physical Hybrid Artificial Neural Network is one of
forecast algorithm based on the ANN Algorithm. By these
algorithms to solving the fundamental errors in renewable
energy systems [5].

2.2 Dynamic Voltage Restorer

The DVR is the power optimal algorithm. It is used in wind
and solar hybrid renewable energies. It is used in three phase
medium voltage network that improve the power quality and
low voltage riding capacity. The authors were successed their
concept that PCC (point of common coupling) reduce the
LVRT [6]. The load fluctuation withstands and controlled by
this DVR algorithm. The voltage is calculated by the load
input [7].

2.3 Geospatial approach

The geospatial approach more suitable for tropical country

like India. The main concept of geospatial approach such as
e  Minimize the cost of power
e  Minimize the capital and
e  Optimal sizing [8].

2.4 HOMER SOFTWARE
The HOMER stands Hybrid Optimization Model for
Electric Renewable. This software gives the optimal size and
minimizes the economical of capital in HRES. It also
minimizes the total net present cost [9]. Fulzele, J. B., & Dutt,



S. states that the HOMER is best suitable for solar and wind in
hybrid renewable energy system. The inverter and PV
generator with battery is very expensive [10].

The HRES is very best optimization technique has HOMER
for optimal size, capital, emission and technical [11]. On
optimization the main factors are consider every condition
such as annual electricity demand, reliability, net present cost,
employments and the environmental factors [12]. This
software also used for simulation [13]

2.6 HOMER PRO

The HOMER PRO is advanced version of HOMER
software. The basic simulation only on HOMER software but
HOMER PRO included the deep simulation. The HOMER pro
analysis is consists of costing, optimization, sizing, and
control strategy [14].

The MESCA stands Modified Electric System Cascade
Analysis. Compare to MESCA the HOMER PRO software
gives the best output [15]. The unit costs of energy (UCOE)
outputs are basically compare with the HOMER PRO software
[16]. HOMER PRO software is the primary model and
simulation tool in HRES [17].

2.9 Genetic Algorithm (GA)

GA is the estimated process for multi objective problems in
HRES [18]. Non-dominated Sorting Genetic (NSG) Algorithm
is designed to turbines. It decreases the total cost and increase
the performance [19]. It is the superior algorithm in HRES and
it also optimal the size [20]. Compare to particle swarm
optimization (PSO) algorithm the genetic algorithm gives the
better result [21]. The genetic algorithm generally used for
two purposes in HRES. The primary function has reduced the
formulated objective function and load served depend upon
reliability [22].

2.10 PSO

The PSO algorithm has the best suitable to solar and wind
hybrid systems. The PI controllers are mainly based the PSO
algorithm [23]. It is a biological inspired direct search method
and find the optimal energy management solution [24]. The
PSO algorithm technique has minimize the cost of energy and
gives the best result for optimal the size [25]. The Fuzzy Logic
Controller is also related to the PSO Algorithm. The PSO
optimizes membership sequence of Fuzzy Logic Algorithm
[26]. The PSO has mainly find out the objective functions of
HRES [27].

2.11 Maximum Power Point Tracking (MPPT)

The Maximum Power Point Tracking algorithm gives the
increasing optimal output voltage in HRES. This algorithm
also used for tracking purpose in HRES [28]. In wind energy
the maximum speed has ensured by the MPPT algorithm [29].
The MPPT enhance the efficiency of the hybrid renewable
energy system. It is most suitable for solar and wind [30]. The
MPPT used in solar and wind system as simultaneously for
energy harvesting [31]. The MPPT optimizes the exact duty
cycle of DC convertor based on current and voltage
parameters [32].

2.11DPSO

Dynamic particle swarm optimization has optimization
algorithm that includes simulation module and sampling
average techniques [33]. The main objective of Dynamic
particular swarm optimization is to minimize the net present

total cost [34]. The DPSO has also utilized to give solution the
dynamic optimal power flow problems [35].

2.12Cuckoo Search Algorithm

The cuckoo search optimization algorithm is the techno-
economical simulation algorithm [36]. It minimizes the cost
and optimal size of hybrid renewable energy system [37].

The size optimal is higher than compare to GA and PSO
[38]. It solved the design problems in hybrid renewable energy
system. It is similar to Genetic Algorithm and PSO algorithm.
The cuckoo search algorithm is also solved the convex and
non convex fossil fuel problems [39]. The cuckoo search
algorithm is also used to forecast the power supply
management [40]. The cuckoo search algorithm’s advanced
version is hybrid mimetic cuckoo search algorithm. It is used
for forecasting for loading, predicts the result, efficiency and
error rate [41]. Similarly the next version is grey wolf
optimizer and cuckoo search. It balances the exploitation and
exploration in hybrid systems [42].

The cuckoo search algorithm is also handling the non linear
variation components of renewal energy system [43]. The
third type of cuckoo search algorithm is biography based
heterogeneous cuckoo search algorithm (BHCS). It is used for
four parameters estimate problems. Such as two PV panel
module, single diode model, double diode model and
photovoltaic model [44]. The fuzzy logic controller is based
on the cuckoo search algorithm. It is used to find out the
power rate of batteries, solar and diesel generator [45].

2.13 TAGUCHI METHOD

It is used to estimate the steady state electrical distribution
in solar and wind hybrid system [46]. The orthogonal
experiments are done by the taguchi method. This method
affects the load resistance and tilt angle in hybrid projects
[47]. At a time, there are nine experiments conducted in
taguchi method by standard orthogonal array [48]. The unit
commitment problems are solved by the hybrid taguchi ant
colony system [49]. Taguchi method is achieved the cooling
mode operations using Lo 3* orthogonal arrays [50]. The
design combinations and noise level are calculated by using
taguchi method [51]. In multisource power system model are
optimized by the hybrid taguchi genetic algorithm [52]. The
phase angle, line flow, other metrics, means and standard
deviation of power generation problems are estimate by the
taguchi method [53].

3 FINDING AND DISCUSSION

The Table No:01 and Table No:02 are explored from the
literature reviews. Moreover, from 100+ papers were explored
in this article to the relevant field and following data tabulated.
Senthil Kumar J, Charles Raja, S., Jeslin Drusila Nesamalar,
J., & Venkatesh, P. states that the most countries are used
solar and wind hybrid system as compare to other hybrid
renewable energies [77]. By investigator point of view, this
paper novelty of comparing best Suitable algorithm for solar
and wind renewable energies such the cuckoo search
algorithm and taguchi algorithm.
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best optimization techniques in hybrid renewable energy
system are discussed in this article. Depend upon the
researcher application their choose suitable optimation
technique. However the cuckoo search algorithm and taguchi
method has more optimal flexible technique for solar & wind
energies. In HRES main and most common research gaps are
consider as the following key points

e  Size of hybrid system
Capital cost of hybrid system
Energy supply
Levelized cost of energy
Maintenance of hybrid system
Voltage drop
Load issues
Battery storage issues.
Cost of output power
Energy demand
Weather conditions
Natural disasters and Environmental factors.

The Hybrid Renewable Energy System optimization
techniques, application, and most hybrid renewable energies
are reviewed successfully by this paper. Thus the novelty of
this paper, best multi-algorithm for solar and wind energies
has theoretically explained by relevant literature journals. It
may form practically for give the maximum utilize the input
sources and getting the better output.
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TABLE NO:01 OPTIMIZA TION
TECHNIQUE/ALGORITHMS AND ITS APPLICATION
IN HRES AND APPLICATION OF HYBRID ENERGIES

4 CONCLUSION
Hybrid Renewable Energy System (HRES) is the future
power sources for upcoming generation. The best optimization
techniques and hybrid renewable energies are tabulated. The

ABBRIVIATION
HRES Hybrid Renewable Energy
System
ANN Artificial Neural Network
DVR Dynamic Voltage Restorer
HES Hydrogen Energy System
GA Geospatial Approach
ASCA Adaptive Sine Cosine
Algorithm
PSO Particle Swarm Optimization
BBO Biogeography Based
Optimizations Algorithm
HOMER Hybrid Optimization Model




for Electric Renewable
MPPT Maximum Power Point
Tracking
DPSO Dynamic Particle Swarm
Optimization
PMS Power Management Strategy
AIM Accurate Iterative
Methodology
CA Classical algorithm
DA Division Algorithm
GPSBBO Greedy Particle Swarm &
Biogeography-Based
Optimizations Algorithm
ARIMA Autoregressive  Integrated
Moving Average
PHANN Physical Hybrid Artificial
Neural Network
PLC Program Logic Controller
SCADA Supervisory Control And
Data Acquisition
GIHRES Grid independent hybrid
renewable energy systems
TNPC Total Net Present Cost
MATLAB Matrix laboratory
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