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ABSTRACT 

The worldwide vitality request is regularly expanding 
with the populace development yet the accessible 
restricted non - inexhaustible non-renewable energy 
source assets can't meet the requests for 
extended term. This prompt outline and build gadgets 
for providing sustainable power source which really 
started about hundred years previously yet a genuine 
idea was begun since the 'vitality emergency ' in 
1970s[1].Renewable vitality is vitality t
and can be constantly recharged like sun oriented, 
wind, tides, geo-warm and different types of biomass. 
These energies are accessible in plenitude, can be 
continually reestablished, for the most part cost free 
and condition agreeable. Be that as it may, the 
accessibility of these energies happen at various 
circumstances of the day and year thus hybridization 
of various vitality frameworks will guarantee 
steadfastness and unwavering quality of these sources 
to supply control at whatever point we require . A mix 
of at least two sustainable power sources is more 
viable than a solitary source framework regarding 
cost, effectiveness and dependability. This is called as 
half breed sustainable power source framework 
(HRES) and is turning into a quick creating market 
around the world. This paper will center around 
survey of half and half sun powered PV/wind vitality 
frameworks. A survey of different perspectives 
coordination, outline and streamlining, control 
frameworks, vitality administration unwave
quality, capacity and ecological effects of HRES will 
be secured. 
 
Keywords: Hybrid Renewable Energy systems(HRES) 
Modeling, Economics, Energy Storage 
          
 

 
 

@ IJTSRD  |  Available Online @ www.ijtsrd.com |  Volume – 2  |  Issue – 3  | Mar-Apr 2018

ISSN No: 2456 - 6470  |  www.ijtsrd.com  |  Volume 

International Journal of Trend in Scientific 
Research and Development  (IJTSRD)

International Open Access Journal

 
 

Hybrid Solar Wind Power Generation 
 

Urvashi Prajapati, 2Deepika Chauhan, 3Md. Asif Iqbal
2,3Associate Professor, 

Electrical Engineering, Poornima College of Engineering, Jaipur, Rajasthan, India
 

The worldwide vitality request is regularly expanding 
with the populace development yet the accessible 

renewable energy 
source assets can't meet the requests for a more 
extended term. This prompt outline and build gadgets 
for providing sustainable power source which really 
started about hundred years previously yet a genuine 
idea was begun since the 'vitality emergency ' in 
1970s[1].Renewable vitality is vitality that is endless 
and can be constantly recharged like sun oriented, 

warm and different types of biomass. 
These energies are accessible in plenitude, can be 
continually reestablished, for the most part cost free 

at as it may, the 
accessibility of these energies happen at various 
circumstances of the day and year thus hybridization 
of various vitality frameworks will guarantee 
steadfastness and unwavering quality of these sources 

we require . A mix 
of at least two sustainable power sources is more 
viable than a solitary source framework regarding 
cost, effectiveness and dependability. This is called as 
half breed sustainable power source framework 

k creating market 
around the world. This paper will center around 
survey of half and half sun powered PV/wind vitality 
frameworks. A survey of different perspectives 
coordination, outline and streamlining, control 
frameworks, vitality administration unwavering 
quality, capacity and ecological effects of HRES will 

Hybrid Renewable Energy systems(HRES) 
 

I. INTRODUCTION 

Vitality is the most imperative factor for both 
mechanical and agrarian advancement and along these 
lines general monetary improvement of any nation. 
Clearly the known assets of non
sources on the planet are quick exhausting. The 
significance of sustainable power sources was 
perceived in the mid eighteenth century
point forward, a huge exertion has gone into the 
advancement, trial and enlistment of an assortment of 
sustainable power source innovations for the 
utilization in various parts [1] The sustainable power 
source innovation utilization to meet vit
has been consistently expanding in the previous 
couple of years. Be that as it may, the independent 
sustainable power source frameworks are not solid 
due to discontinuous accessibility and they are lean in 
nature. In the current past, sustai
frameworks like independent sun based photovoltaic, 
wind frameworks have been advanced far and wide on 
a similarly bigger scale. These autonomous 
frameworks can't give persistent wellspring of vitality, 
as they are regular in nature; pho
framework can't give dependable power amid non
bright days, the independent breeze framework can't 
fulfill steady load requests because of huge 
vacillations in the greatness of twist speeds from hour 
to hour consistently. Clearly a blend
vitality sources is more viable than a solitary source 
framework as far as cost, proficiency and unwavering 
quality [4]. There are numerous sustainable power 
sources yet wind and sun based vitality is most 
noticeable in light of the fact t
outstanding wellspring of vitality and broadly 
conveyed all around. Single wellspring of vitality, for 
example, wind and PV isn't absolutely solid because 
of environmental change or daylight in night hours or 
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Vitality is the most imperative factor for both 
ncement and along these 

lines general monetary improvement of any nation. 
Clearly the known assets of non-renewable energy 
sources on the planet are quick exhausting. The 
significance of sustainable power sources was 
perceived in the mid eighteenth century. From that 
point forward, a huge exertion has gone into the 
advancement, trial and enlistment of an assortment of 
sustainable power source innovations for the 
utilization in various parts [1] The sustainable power 
source innovation utilization to meet vitality requests 
has been consistently expanding in the previous 
couple of years. Be that as it may, the independent 
sustainable power source frameworks are not solid 
due to discontinuous accessibility and they are lean in 
nature. In the current past, sustainable power source 
frameworks like independent sun based photovoltaic, 
wind frameworks have been advanced far and wide on 
a similarly bigger scale. These autonomous 
frameworks can't give persistent wellspring of vitality, 
as they are regular in nature; photovoltaic vitality 
framework can't give dependable power amid non-
bright days, the independent breeze framework can't 
fulfill steady load requests because of huge 
vacillations in the greatness of twist speeds from hour 
to hour consistently. Clearly a blend of at least two 
vitality sources is more viable than a solitary source 
framework as far as cost, proficiency and unwavering 
quality [4]. There are numerous sustainable power 
sources yet wind and sun based vitality is most 
noticeable in light of the fact that breeze they are 
outstanding wellspring of vitality and broadly 
conveyed all around. Single wellspring of vitality, for 
example, wind and PV isn't absolutely solid because 
of environmental change or daylight in night hours or 
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blustery season and wind speed variation[3]. Knowing 
the significance of these types of sustainable power 
source, India has set the aspiring focus of 
accomplishing the limit of 175 Giga – Watts (GW) 
from inexhaustible wellsprings of vitality by the year 
2022, including 100 GW from sunlight based vitality 
and 60 GW from wind vitality. Research examines 
have presumed that sun oriented vitality and wind 
vitality are corresponding to each other and thus, 
hybridization of sunlight based and wind 
advancements would decrease variable expenses, 
ideally use foundation and land since there are a few 
zones with modestly to high potential for both sun 
powered and wind vitality. The Service of New and 
Sustainable power source (MNRE) of the 
Administration advance extensive matrix associated 
wind – sun based photograph – voltaic (PV) 
framework for ideal and effective usage of both 
foundation and arrive and in this way lessen variable 
expenses and guarantee better network soundness. In 
such manner, the MNRE has proposed a draft 
National Breeze – Sun oriented Cross breed 
Approach, 2016 (Draft Arrangement) with the 
objective of achieving the objective of wind sun based 
crossover vitality of limit 10 GW by the year 
2022[3].Keeping the significance of HRES as a main 
priority, this paper audits advancements on the 
outline, displaying, recreation, controls, financial 
aspects and capacity of half and half sun oriented PV-
twist frameworks in the last around 10 years time 
span. 

II. DESSIGN, MODELLING AND 
OPTIMISATION OF HYBRID SOLAR/PV 
SYSTEMS 

Different creators contributed for top to bottom 
research considers around there talked about as under: 
Nema etal. [6] Considered PV– sun based and wind 
half and half vitality framework for GSM/CDM 
versatile base station in Bhopal – Focal India. 
HOMER programming was utilized to show the half 
and half vitality framework. Sureshkumar et al. [7] 
displayed continuous ideal cost investigation of 
crossover framework in light of the heap profile, 
sunlight based radiation and twist speed for an area 
Mandapam in TamilNadu,India. Liqun L,Chunxia 
L[9] performed plausibility ,GHC examination of an 
off lattice framework in China utilizing RETSCREEN 
programming . Dufo-López et al [10] examined PV– 
wind – diesel half breed framework with battery 
stockpiling in Spain utilizing HOGA programming . 
The focal point of this examination was on 

enhancement of cross breed vitality sun oriented PV-
wind frameworks and life cycle outflows. 
Demonstrating, PC recreation and enhancement of 
half breed control age framework in the rustic region 
in Muqdadiyah region of Diyala state, Iraq by 
reenactment utilizing HOMER programming and 
discovered possible as the measure of vitality 
produced was sensible [12].A  study on Feasibility of 
Solar-Wind Based Independent Mixture Framework 
for application in Ethiopia was done and discovered 
that free breeze cultivate was not observed to be 
attainable but rather cross breed vitality framework 
utilizing sun oriented breeze might be plausible. 
HOMER programming was utilized for the 
examinations and simulation[13].A recently created 
programming was utilized to Concentrate the ideal 
size of every part and loss of load possibility of 
crossover vitality framework in 10 distinct areas at 
Saudi Arabia and the outcomes output of this product 
was contrasted and standard programming like 
HOMER and RETSCREEN [14].Several reenactment 
apparatuses are promptly accessible today so as to 
model, estimate and improve the half breed 
framework. An outline of such reenactment as well as 
advancement apparatuses is talked about in detail by 
Nortan and others[15,16].Behavior of various sizes of 
Sun oriented breeze cross breed frameworks were 
examined and Monetary estimating for a remain 
solitary framework was found by choosing 4 unique 
areas in Iran and the outcomes were talked about by 
Ramin Hosseinalizadeh and others. The attention was 
on financial estimating and varieties from area to area 
as the information parameters vary[17] A Cross breed 
arrangement of Sun powered and Wind is reproduced 
utilizing MATLAB-SIMULINK by Umesh Dhakad et 
al. what's more, comes about demonstrate the 
execution is better in half and half contrasted with 
independent sunlight based or wind system[18]. 
Umesh Dhakad , Virendra Sharma created 
amathematical displaying of wind-PV mixture 
framework for a remote town in Rajasthan , India was 
produced utilizing MATLAB . The troublesome and 
non agreeable zones which are uneven and forsake 
were chosen for information collection[19].A 
framework associated half and half breeze sunlight 
based photovoltaic (PV) framework with Maximum 
Power Point Tracking (MPPT) was demonstrated and 
investigated by Harini ,Ramaprabha [20]. Modeling, 
recreation and Control of a matrix associated PV and 
Wind Hybrid Power System with MPPT was 
dissected by Sunil Patel and others. It is watched that 
the extraction of the most extreme power from SPV 
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cluster is gotten utilizing MPPT system[21].A model 
of half breed vitality framework utilizing sunlight 
based and wind vitality hotspots for the control of 
road lighting in India was done and tried for ideal 
yield. This has the degree for constant usage as found 
by Mohammad Shariz Ansari et al[22].  Most 
scientists utilized MATLAB/HOMER/RETSCREEN 
for their demonstrating and examination. 
 
III. CONTROLS AND POWER 

MANAGEMENT SYSTEMS 

Ahmed Chaib and others contemplated voltage 
similarity of coupling of sun based PV and twist 
energies into principle DC transport of a half breed 
framework and reasonable connector switches were 
proposed. MATLAB/SIMULINK displaying of the 
framework was done to demonstrate and mimic 
[23].A think about on change in stack, change in sun 
powered irradiance level and wind speed and the 
related unsettling influences in the framework 
execution was done by Rajesh Kumar and others. A 
PI controller based control plot is executed for this 
reason and a MPPT is utilized for twist turbine to 
separate the greatest power from the breeze asset. The 
legitimacy of the control plot is checked through the 
MATLAB recreation of the sun oriented breeze based 
power framework [24]. A control technique for 
control stream administration of a network associated 
cross breed photovoltaic (PV) wind battery based 
framework with MPPT with fluffy was demonstrated 
which guaranteed supply of continuous energy to air 
conditioning loads, and the clearing of surplus PV and 
twist control into the gridas recommended by Ramya 
and DevaBrinda[25].A supervisory model prescient 
control strategy was produced by Wei Qi and others 
for the ideal administration and activity of mixture 
independent breeze sun oriented vitality age 
frameworks. The supervisory control framework was 
outlined by means of model prescient control which 
registers the power references for the breeze and 
sunlight based subsystems at each inspecting time 
while limiting an appropriate cost work [26].The 
execution investigation of Lattice Associated Half and 
half Breeze/PV Framework was examined by Chirag 
Goyani et al. Demonstrating, reproduction and 
Control of a network associated PV and Wind Half 
breed Power Framework is mimicked in 
Matlab/Simulink condition. It is watched that the most 
extreme power from PV exhibit it separated utilizing 
MPPT framework [27].A half and half Sun based PV-
Wind vitality framework for applications in 

segregated zone in India was considered by B. 
Kanagasakthivel and others. The displaying and 
recreation of mixture framework alongside the PI 
controllers are finished utilizing 
MATLAB/SIMULINK. The execution of the half and 
half framework is assessed under various breeze 
speeds and distinctive illumination levels 
Reenactment comes about demonstrate that the 
proposed half and half framework can possibly take 
care of the power demand of a disconnected territory 
[28].The plan part of a PV and wind control 
contribution to a DC-DC converter which can be for 
all intents and purposes helpful in mixture sustainable 
power source control frameworks was contemplated 
and detailed by Himanshu Sharma and others . This 
paper secured the outline of a DC-DC converter for a 
PV/wind half and half framework was secured and 
dynamic execution examination of composed 
controller at various circumstances was considered 
including varieties of encompassing conditions at 
sustainable power sources [29]. 

IV. HYBRID ENERGY STORAGE SYSTEMS 

A far reaching survey of all accessible vitality 
stockpiling frameworks material to electrical power 
frameworks as examined by different scientists is 
assessed in this piece of the paper. The distinctive 
vitality stockpiling frameworks like pumped hydro, 
warm, Packed air vitality stockpiling (CAES), Energy 
units (FC) and so on., were contemplated as far as 
their qualities, correlation of different frameworks as 
far as unwavering quality, financial aspects by H. 
Ibrahima et al. The different frameworks were looked 
at as far as financial aspects and reliability[30].The 
part of the battery-super capacitor half breed 
framework as the moderately develop crossover 
vitality stockpiling method was talked about by Peng 
Yu and others in their examination work [31].The 
Vitality Stockpiling Frameworks (ESS) is considered 
as a successful answer for handle the unwavering 
quality and security difficulties of future power 
frameworks with vast scale wind control combination. 
Different capacity frameworks like Flywheel Vitality 
Stockpiling (FES), Battery Vitality Stockpiling 
Framework (BESS), Superconducting Attractive 
Vitality Stockpiling (SMES) are talked about 
including size, sort and site choice other than task and 
controls by Haoran Zhao et al. [32] Rising strategies 
for ESS were secured by Bahadır Önen and others in 
their examination ,, for example, PHES, CAES, 
Batteries, HES and FES, were talked about by 
working standards and trademark includes so as to 
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conquer the issues that happens due to the 
discontinuous and variable nature of Wind Power 
Plants (WPP) combination on the network [33]. 
Akinyele et al. featured the innovative advance, 
execution and capital costs evaluation of the 
frameworks and headings for additionally inquire 
about. Some new stockpiling frameworks, for 
example, adiabatic-, submerged/sea , isothermal-and 
little scale CAES frameworks, sub-surface, seawater 
and variable-speed PHS frameworks, and pumped 
warm electrical stockpiling has likewise been 
discussed[34].The part of Superconducting attractive 
vitality stockpiling (SMES) ,as a phenomenal high-
productive vitality stockpiling device,in applications, 
for example, in small scale matrices, module half 
breed electrical vehicles, sustainable power sources 
that incorporate breeze vitality and photovoltaic 
frameworks, low-voltage coordinate flow control 
framework, medium-voltage coordinate ebb and flow 
and rotating momentum control frameworks, power 
device advances and battery vitality stockpiling 
frameworks has been itemized by Venkata Suresh and 
others[35]. The part of Flywheel stockpiling 
framework FESS in control quality change, 
uninterruptible power supply, transportation, 
sustainable power source frameworks, and vitality 
stockpiling were clarified by Mustafa E. Amiryar and 
Keith R. Pullen other than some industrially 
accessible flywheel stockpiling models, along  with 
their activity under every application, are likewise 
mentioned[36].Various exchanges about arrangement 
of vitality stockpiling frameworks, present and 
developing advancements, applications and potential, 
Financial aspects and markets, financial effects , and 
ecological effects were high lit by Vitality stockpiling 
Gathering in their report [37]. 

V. ENVIRONMENTAL IMPACTS 

A more grounded prove base and fitting 
evaluation/arranging instruments e important to 
control the progress towards a Green Economy by 
keeping away from negative biodiversity results were 
featured by Alexandros Gasparatosa and others[38] 
.The effects of various sustainable power source 
pathways on biological communities and biodiversity, 
and found that sustainable power source segment can 
influence environments and biodiversity[38]  An 
investigation on the south western Joined states 
examined about contamination of water bodies from 
poisonous chemicals utilized for treating the sun 
oriented boards and the land before sun based power 
framework improvement. Drawn out drying of 

vaporous water bodies because of expanding water 
utilize (particularly in water-rare condition, for 
example, deserts) has likewise been featured [39].A 
examination of impacts of petroleum products and 
sustainable power source like breeze vitality was 
considered by Tabassum An and others. A synopsis 
the present comprehension of these effects and 
evaluation of how their size is probably going to 
increment with the expansion in the arrangement of 
wind turbines. It is seen that the unfriendly effects are 
probably going to be generous and their effects may 
increment in multifaceted nature and size in extent to 
the degree of utilization of twist as a vitality source 
[40].An appraisal of twist cultivates on winged animal 
flavors and ecological effects of twist turbines on 
untamed life impacts particularly on fledgling and bat 
crash with wind turbines was considered in subtle 
elements by scientists [41,42].Off shore wind ranches 
impact on evaluating the impact of these exercises on 
marine species and populaces has likewise been 
featured. [42,43]. 

CONCLUSIONS 
 
This survey paper abridges the current advancements 
of half breed sustainable power source frameworks 
(HRES) with particular reference to sun oriented 
photovoltaic and wind vitality frameworks.. Different 
critical parts of such frameworks, for example, unit 
measuring and enhancement, control and power 
administration, stockpiling and also natural effects are 
particularly looked into. Research on demonstrating 
of cross breed vitality frameworks (sun based PV and 
wind vitality frameworks), stockpiling frameworks 
and power molding units (MPPT converters battery 
chargers) have been checked on. Late research , over 
the most recent 10 years have been shrouded in the 
survey. The individual sustainable power sources ,Sun 
based and twist, however accessible in numerous parts 
of the world can not be tapped completely in light of 
the vulnerability and regularity factors. So it is 
suggested that the breeze crossover vitality 
frameworks are outstanding amongst other plausible 
alternatives for the charge of remotely found, power 
denied territories in view of the modest and promptly 
accessible asset. However due thought of climate 
information of the district, monetary feasibility 
including supportability and capacity frameworks 
need to surveyed. 
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