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ABSTRACT: Now a day’s electricity is most needed facility for the human being. All the conventional energy 

resources are depleting day by day. So we have to shift from conventional to non-conventional energy resources. In this 

the combination of two energy assets is happens i.e. wind and PV based energy. This procedure castigates the 

reasonable energy assets without harming the nature. We can give continuous power by utilizing half and half energy 

framework. Basically this system involves the integration of two energy system that will give continuous power. Sun 

based boards are utilized for changing over sunlight based energy and wind turbines are utilized for changing over 

breeze energy into power. This electrical power can use for different reason. This paper the study of wind, PV array and 

hybrid wind-PV array is present.  

 

KEYWORDS: Photovoltaic, Wind energy conversion, Wind Turbines 

 

I. INTRODUCTION 

 

Electricity is most needed for our day to day life. There are two methods for power age either by regular energy assets 

or by non-traditional energy assets. Electrical energy request increments in word so to satisfy request we need to 

produce electrical energy. Presently a day's electrical energy is created by the traditional energy assets like coal, diesel, 

and atomic and so on. The fundamental disadvantage of these sources is that it produces squander like fiery remains in 

coal control plant, atomic waste in atomic power plant and dealing with this wastage is expensive. What's more, it 

additionally harms he nature [1]. The atomic waste is extremely unsafe to individual too. The regular energy assets are 

draining step by step. Before long it will be totally vanishes from the earth so we need to discover another approach to 

create power. The new source ought to be dependable, contamination free and temperate. The non-ordinary energy 

assets ought to be great elective energy assets for the customary energy assets. There are numerous non-traditional 

energy assets like geothermal, tidal, wind; sun powered and so forth the tidal energy has downsides like it can just 

actualized on ocean shores [2]. While geothermal energy needs exceptionally ale venture to extricate warm from earth. 

Sun powered and wind are effortlessly accessible in all condition. The non-regular energy assets like sun oriented, wind 

can be great elective source. Sun based energy has downside that it couldn't deliver electrical energy in blustery and 

shady season so we have to beat this disadvantage we can utilize two energy assets with the goal that any of source 

comes up short other source will continue creating the power. Also, in great climate condition we can utilize the two 

sources consolidate [3, 4]. 

 

II. LITERATURE REVIEW 

 

2.1 PV System 

Solangi et al. [1], to defeat the adverse consequences on the climate and different issues related with petroleum 

products have constrained numerous nations to ask into and change to ecological amicable choices that are 

inexhaustible to support the rising energy interest. Sun oriented energy is one of the most outstanding sustainable 

power sources with least adverse consequences on the climate. Various nations have planned sun oriented energy 

arrangements to diminishing reliance on petroleum derivative and expanding homegrown energy creation by sun 

powered energy. This paper examines a survey about the different sun powered energy strategies carried out on the 
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various nations of the world. As per the 2010 BP Measurable Energy Review, the world combined introduced sun 

powered energy limit was 22928.9 MW in 2009, a difference in 46.9% contrasted with 2008. Additionally, a few 

selected nations' successful solar energy policies were the subject of this paper. In view of writings, it has been seen 

that as FIT, RPS and motivators are the most useful energy arrangements carried out by numerous nations all over the 

planet. These approaches give huge inspiration and interest to the turn of events and utilization of sustainable power 

advances. Likewise the situation with sun oriented energy strategy for Malaysia is researched and contrasted and that of 

the effective nations on the planet. 

 

Cabrera-Tobar et al. [2], the worry of expanding environmentally friendly power entrance into the network along 

with the decrease of costs of photovoltaic sunlight based chargers during the last ten years have empowered the 

improvement of huge scope sun oriented power plants associated with the medium and high voltage framework. 

Photovoltaic age parts, the inside design and the air conditioner assortment lattice are being examined for guaranteeing 

the best plan, activity and control of these power plants. This paper tends to the audit of parts as photovoltaic boards, 

converters and transformers used in enormous scope photovoltaic power plants. Additionally, the collection grid 

topologies and the distribution of these components along this kind of power plant are presented and discussed. 

 

De la Parra et al. [3], the quality affirmation methods related with the supporting of huge PV plants are turning out to 

be progressively more pertinent to the PV scene overall. In this unique circumstance, PV execution displaying is 

expected to anticipate the energy yield and to rate the working plant execution. Notwithstanding the accessibility of PV 

execution models since the beginning of photovoltaics, the rise of new proposition and the ongoing discussion on the 

improvement of an energy rating standard implies that this can in any case be viewed as an open inquiry. In the 

particular setting of Value Affirmation Systems, PV execution models should not exclusively be exact yet should 

likewise be founded on highlights explicitly upheld by producers (datasheet data), to keep up with the chain of liability 

in case of disappointment. Precision is surveyed through a fastidious estimation crusade led on PV varieties of four 

distinct advances at a PV plant situated in Navarra (northern Spain). Physical models, which are based on the entire I-V 

curve, and empirical models, which are only based on the maximum power point (MPP), are the two types of models 

examined. 

 

Koutroulis et al. [4], the power-voltage normal for photovoltaic (PV) clusters working under fractional concealing 

circumstances displays various nearby most extreme power focuses (MPPs). In this paper, another technique to follow 

the worldwide MPP is introduced, which depends on controlling a dc/dc converter associated at the PV exhibit yield, to 

such an extent that it acts as a consistent information power load. The proposed technique enjoys the benefit that it 

tends to be applied in either independent or matrix associated PV frameworks containing PV clusters with obscure 

electrical qualities and doesn't need information about the PV modules arrangement inside the PV exhibit. Under any 

partial-shading conditions, the experimental results demonstrate that the proposed global MPP method guarantees 

convergence to the global MPP. Contrasted and past-proposed strategies, the worldwide MPP following cycle is 

achieved after far less PV exhibit power annoyance steps. 

 

M. A. Alotaibi et al. [5], due to its sustainability, environmental friendliness, and low energy costs in comparison to 

many conventional sources like diesel generators, the use of hybrid renewable energy systems (HRES) has emerged as 

the best option for supplying electricity to locations that are located far from the central power system. Because of the 

discontinuous idea of environmentally friendly power assets, there is a need anyway for an energy stockpiling 

framework (ESS) to store the excess energy and feed the energy shortfall. The majority of renewable energy sources 

were backed up by diesel generators, green hydrogen storage systems (GHSS), and battery storage systems (BSS). 

Batteries are pricey and have an extremely short lifetime, and GHSS have an over the top expensive starting expense 

and numerous security issues. In order to replace the costly and short-lived batteries, a system that consists of wind 

turbines and a photovoltaic (PV) array with a pumped hydro energy storage (PHES) system as the primary energy 

storage is proposed in this paper. The proposed system is designed to supply water to Dumah Aljandal, a remote region 

in the north of Saudi Arabia. A savvy matrix is utilized through a clever interest reaction system (DRS) with a powerful 

levy to diminish the size of the parts and it decreases the expense of energy contrasted with a level tax. The utilization 

of the PHES with brilliant DRS diminished the expense of energy by 34.2%, and 41.1% contrasted with the utilization 

of BSS and GHSS as an ESS, separately. Additionally, an estimated 2.5 million tons of greenhouse gases will not be 

released into the atmosphere each year if green energy sources are used in their entirety. The proposed framework will 

utilize an original streamlining calculation called the slowly diminished particles of molecule swarm improvement 
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(GRP-PSO) calculation to upgrade the investigation and double-dealing during the looking through cycles. A 

responsiveness examination study is presented in this paper in which the impact of ±20% change in wind speed and 

sunlight based irradiance are chosen and the framework showed a low impact of these assets on the Levelized cost of 

energy of the HRES. These exceptional outcomes demonstrated the predominance of utilizing a siphoned stockpiling 

framework with a powerful tax request reaction technique contrasted with the other energy stockpiling frameworks 

with level rate duties. 

 

2.2 Wind System 

Ahmed M. Shawqran et al. [6], wind energy is considered as one of the rapidest rising sustainable power frameworks. 

Subsequently, in this paper the breeze energy execution is improved through utilizing another versatile partial request 

PI (AFOPI) edge point regulator. The AFOPI regulator depends on the fragmentary math that appoints both the 

integrator request and the partial addition. The introduction of the regulator boundaries and the integrator request are 

improved utilizing the Harmony search calculation (HSA) crossover Equilibrium advancement calculation (EO). Then, 

at that point, the regulator gains () are auto-tuned. The approval of the new proposed regulator is helped out through 

examination with the customary PID and the Adaptive PI regulators under ordinary and issue conditions. The partial 

versatile PI further developed the breeze turbine's electrical and mechanical practices. The versatile fragmentary request 

PI regulator has been exposed to other high variety wind speed profiles to demonstrate its heartiness. The regulator 

showed vigor to the varieties in wind speed profile and the nonlinearity of the framework. Additionally, the proposed 

regulator (AFOPI) guaranteed persistent breeze power age under these sharp varieties. Besides, the dynamic power 

factual investigation of the AFOPI showed expansion in energy caught of around 25 %, and decrease in the standard 

deviation and root mean square mistake of around 10% contrasted with different regulators. 

 

Shivaji Karad et al. [7], pitch point control framework is one of the significant control procedures important to acquire 

greatest power from a breeze turbine over its appraised speed. In this examination article, partial request based relative 

vital subsidiary (FOPID) regulator is proposed for pitch point control of wind turbine. Proposed FOPID regulator is 

executed utilizing Fractional-Order Modeling and Control (FOMCON) tool stash in MATLAB/Simulink. Transient 

reaction of the proposed FOPID regulator and a customary PID regulator is analyzed. Recreation results got shows the 

improvement in transient reaction boundaries with FOPID regulator. 

 

Michael Kyesswa et al. [8], have created a basic disordered heartbeat position regulation to diminish the pinnacle EMI 

in SMPS. The proposed a basic confused transporter era method to enhance the productivity of DC-DC support 

converters, and lessened the exchanging misfortunes and EMI adequately. It has made a randomization strategy 

consolidating randomized PWM and Sigma Delta PWM advances for led EMI decrease in fly back converter in the 

scope of 10 to 20 dBμV over RPWM modulators. Pseudo-arbitrary succession generator is utilized to give programmed 

dynamic dithering to evacuating undesired sit still tones in the yield of the Sigma Delta Modulator (SDM). 

 

Xin Wang et al. [9], the model incorporates wind turbine, photovoltaic boards, extremely durable magnet coordinated 

generator (PMSG), power converters and MPPT regulators. Bother and notice (P&O) calculation is utilized to remove 

the most extreme power from PV and TSR regulator for the WECS. The unique conduct of the proposed HPS is 

analyzed under various conditions in view of wind speed variety and sunlight based radiations. The BDG is involved 

uniquely for reinforcement when the battery condition of charge (SOC) is under 45%. A Hysteresis strategy is utilized 

to control the BDG startup on in light of the variety of the battery SOC. The created HPS comprises of a 50 W 

photovoltaic board, 300 W wind turbine, 400 W biodiesel generator and 200 Ah/24 V battery. The resultant model 

offers a decent system to guarantee power unwavering quality under all conditions utilizing sustainable power sources. 

 

Zafer et al. [10], solar electric or photovoltaic technology is one of the biggest renewable energy resources to generate 

electrical power and the fastest growing power generation in the world. The ecological impacts like temperature, light, 

exceptional qualities of daylight, soil, shadow, etc influence the presentation of the PV framework. Changes in 

insolation on boards because of quick environment changes, for example, overcast climate and expansion in 

surrounding temperature can diminish the PV cell yield power. The PV system has poor utilization efficiency so it 

operates at the MPPs. The main aim of this work is to analyze the interface of photovoltaic system to the load, the 

power electronics device and the method to track the MPPs of the solar panel. 
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2.3 Hybrid Wind-PV System 

Qusay Hassan et al. [11], the audit completely inspects mixture sustainable power frameworks that join sun oriented 

and wind energy innovations, zeroing in on their ongoing difficulties, potential open doors, and strategy suggestions. 

The intermittent nature of solar and wind energy systems as well as their geographic limitations have piqued interest in 

hybrid solutions that use integrated systems to achieve maximum efficiency and dependability. A basic examination of 

accessible writing demonstrates that cross breed frameworks fundamentally moderate energy irregularity issues, 

upgrade network strength, and can be more savvy because of shared foundation. The review discusses technological 

innovations like machine learning algorithms and advanced inverters that hold the potential to overcome these 

obstacles, as well as key challenges like system optimization, energy storage, and seamless power management. 

Critically, the audit clarifies the job of strategy in speeding up the reception of these frameworks by featuring effective 

contextual analyses of government motivators, public-private associations, and administrative structures that have 

cultivated interests in half breed sustainable power frameworks. The review closes with the results got that imply the 

potential for cross breed environmentally friendly power frameworks to meet as well as surpass future energy requests 

reasonably, if there is deliberate exertion in examination, speculation, and strategy making. 

 

M. C. Möller et al. [12], a model of an energy system that uses photovoltaics as the primary energy source and hybrid 

energy storage, which uses hydrogen as the long-term storage facility and a short-term lithium-ion battery, is presented 

in this work. The electrical and the intensity energy circuits and coming about streams have been displayed. As a result, 

the electrolyser's waste heat and the fuel cell's waste heat were taken into consideration, and a heat pump was thought 

of as a way to meet the remaining heat demand. The model is intended for the examination of an entire year energy 

stream by utilizing a period series of burdens, climate and intensity profile as information. This paper gives the 

fundamental arrangement of conditions to determine the part properties and depicts the execution into 

MATLAB/Simulink. The clever model was made for an energy stream reenactment north of one year. By comparing 

them to the well-established simulation results from HOMER Energy, the results of the simulation have been 

confirmed. It turns out that the new model is ideal for analyzing the behavior of a dynamic system. In addition, the 

novel model covers a variety of characteristics necessary to achieve an energy balance, an ideal dimensioning for the 

particular use case, and additional research opportunities for hydrogen use in the residential sector. 

 

P. R. M. W. Rahman et al. [13], the rapid depletion of mineral resources accelerates the rate of consumption of fossil 

fuels. The researcher has focused on the creation of experimental and simulation-based renewable energy models in 

response to the pollution issue. However, compared to single renewable energy sources, hybrid renewable energy 

sources are more cost-effective, reliable, and efficient. For unbound territories where regular zaps are hard to come to, a 

self-feasible PV-wind half and half framework grants a practical arrangement. Wind energy change frameworks 

(WECS) and sun powered photovoltaic (PV) frameworks are considered for this proposed hybridization of the energy 

source model. This venture has been created for an independent PV-wind cross breed age framework by thinking about 

various natural circumstances on MATLAB/Simulink programming. MATLAB/Simulink-developed mathematical 

expressions serve as the foundation for the design of WECS and PV systems. A rectifier and a permanent magnet 

synchronous generator (PMSG) serve as the DC power supply for the load in the wind turbine, which is referred to as 

the heart of WECS. The unregulated DC power yield obtained from a PV framework, further managed by a lift 

converter which is coordinated with a most extreme power point following (MPPT). WECS and sun based PV 

subsystems are conferred energy to a similar DC transport where the all out energy is used for the normal DC load. The 

introduced interesting exhibition examination will assist the analysts with investigating the PV-wind half breed age 

framework for additional enhancements. 

 

N. B. P. E. Aneke et al. [14], a module-based photovoltaic (PV) array is regarded as the primary power conversion unit 

of a PV generator system. The PV exhibit has nonlinear qualities and it is very costly and takesmuch ime to get the 

working bends of PV exhibit under shifting working circumstances. To defeat these obstructions, normal and 

straightforward models of sunlight powered charger have been created and incorporated to quite a large number 

engineering software including Matlab/Simulink. Be that as it may, these models are not satisfactory for application 

including mixture energy system since they need an adaptable tuning of certain boundaries in the framework and not 

without any problem reasonable for readers to use without help from anyone else. As a result, the Tag tools in Matlab 

and Simulink are used to simulate PV cells, modules, and arrays in this paper. A 200-Watt sunlight powered charger is 

utilized as reference model. The result attributes bends of the model match the qualities of the sunlight powered charger 
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after recreation. The numerical displaying of the PVwas exhibited bit by bit, Wind Turbine execution was reproduced 

and noticed, the result voltage of the turbine was 240V matched the determined esteem. 

 

David Ludwig et al. [15], result demonstrates that the PV yield loss resulting from wind turbine shading was 

insignificant. Even in the worst case, the PV yield loss was significantly less than the typical inter-array shading loss 

for this particular condition. Reducing the need for a grid connection can be a significant benefit of hybrid power plants 

over any independent PV or wind plants with the same capacity. By allowing a curtailment of approximately 0.07% of 

the total yield, the connecting power line capacity for a hybrid system with 50% PV and 50% wind capacity can be as 

low as 70% of the hybrid power plant's nominal capacity. By examination, a free similarly measured PV and wind plant 

might have required a diminishing loss of around 6.2% and 3.6% of the all out yield, individually. This is a direct result 

of the few occasions throughout the year when both technologies reach high levels of electricity generation 

simultaneously. These benefits call for contemplations of the impact of complementarity during new framework plan as 

well as to redesign existing breeze plants because of its capacity to upgrade the utilization of assets monetarily. 

 

M. G. Lodin et al. [16], is a reenactment, planning and displaying of a half and half power age framework in light of 

nonconventional (sustainable) sun oriented photovoltaic and wind turbine energy dependable sources. The essential 

planned framework is the sun powered electric generator, comprising of six models and series associated with one 

another, in light of anticipated P&O and associated with a MPPT regulator and DC/AC converter, framework is related 

with PMSG (long-lasting magnet coordinated generator). The primary motivation behind this article is to interconnect 

frameworks to create greatest power for single assistant stage stacking, as well as the sun powered PV generator and 

frameworks of wind turbines for recreation with execution utilization of Simulink/MATLAB. The aftereffects of this 

reproduction demonstrate that the half breed power framework is anticipated dependability, unwavering quality, 

proficiency and model. Sun based PV generator and wind turbine from the utilization of a sustainable energy hotspot 

(for greatest voltage generation).The sun based photovoltaic module executable in MATLAB/ Simulink catches five 

boundaries, series boundaries and shunt opposition is a reverse photovoltaic immersion stream furthermore, an optimal 

component. 

 

R Saravanan et al. [17], it has been determined that producing hybrid energy from available resources like wind and 

solar is a more sustainable option for producing power. Australia, as a created country, has the possibility to utilize 

sustainable power sources. Spurred by the absence of far reaching research committed to the monetary examination of 

mixture frameworks in Australia, the target of the current work is to propose an ideal coordinated sustainable power 

framework model to satisfy the electrical energy requests in five significant Australian urban areas, to be specific, 

Perth, Adelaide, Melbourne, Sydney, and Brisbane. To look at the concentrated on urban communities, ten kinds of 

structures (medical clinic, lodging, office, shopping center, facility, retail, condo, grocery store, school, and stockroom) 

have been broke down in various climatic zones of Australia. The findings have shown that various plausible scenarios 

for the investigated case studies can be constructed. In addition, the study's optimal configuration, cost, and carbon 

emission can be used as a guide for designing power systems at a low cost for the communities under consideration and 

other cities with similar characteristics (population and climate). 

 

III. HBBRID ENERGY SYSTEM 

 

Hybrid energy system is the combination of two energy sources for giving power to the load. In other word it can 

characterized as "Energy framework which is manufactured or intended to separate power by utilizing two energy 

sources is called as the mixture energy framework." Hybrid energy framework has great unwavering quality, 

effectiveness, less discharge, and lower cost. In this proposed framework sunlight based and wind control is utilized for 

producing power. Sun powered and wind has great focal points than other than some other non-ordinary energy 

sources. Both the energy sources have more prominent accessibility in all territories. It needs bring down cost. There is 

no compelling reason to discover unique area to introduce this framework [5]. 

 

A. Solar Energy  

Solar energy is that energy which is gets by the radiation of the sun. Sun oriented energy is available on the earth 

ceaselessly and in plenteous way. Sun oriented energy is uninhibitedly accessible. It doesn't deliver any gases that mean 

it is without contamination. It is reasonable in taken a toll. It has low upkeep cost. Just issue with nearby planetary 

group it can't deliver energy in terrible climate condition. Be that as it may, it has more prominent productivity than 
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other energy sources. It just needs beginning speculation. It has long life expectancy and has brought down emanation 

[6]. 

 

B. Wind Energy  

Wind energy is the energy which is extracted from wind. For extraction we use wind mill. It is renewable energy 

sources. The breeze energy needs less cost for age of power. Support cost is likewise less for wind energy framework. 

Wind energy is available very nearly 24 hours of the day. It has fewer outflows. Beginning expense is likewise less of 

the framework. Age of power from wind is rely on the speed of wind streaming. The real impediments of utilizing free 

sustainable power source assets are that inaccessibility of energy forever. For conquering this we utilize sun oriented 

and wind energy together. With the goal that any one wellspring of energy falls flat other will deal with the age. In this 

proposed framework we can utilize the two sources join [7]. Another way is that we can utilize any one source and 

keep another source as a remain by unit. This will prompts congruity of age. This will make framework solid. The 

primary detriments of this framework are that it needs high introductory cost. But that it is dependable, it has fewer 

outflows. Kept up cost is less. Life expectancy of this framework is more. Proficiency is more. A principle preferred 

standpoint of this framework is that it gives constant power supply. 

 

IV. DESIGN OF HYBRID ENERGY SYSTEM 

 

For design of the hybrid energy system we need to find the data as follows  

 

A. Data required for Solar System:  

1. Annual mean daily duration of Sunshine hours  

2. Daily Solar Radiation horizontal (KWH/m2/day)  

 

B. Data required for Wind System:  

1. Mean Annual Hourly Wind Speed (m/sec)  

2. Wind Power that can be generated from the wind turbine 

 

 
 

Figure 1: Block graph of Hybrid energy age framework 

 

Above figure demonstrates the square outline of the cross breed control age framework utilizing wind and sunlight 

based power. This square outline incorporates following pieces. 

 

• Solar panel  

• Wind turbine  

• Charge controller 

 

i. Solar panel  

Solar panel is use to convert solar radiation to the electrical energy. The physical of PV cell is very similar to that of the 

classical diode with a PN intersection framed by semiconductor material. At the point when the intersection retains 
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light, the energy of consumed photon is exchanged to the electron proton arrangement of the material, making charge 

bearers that are isolated at the intersection [8]. The charge bearers in the intersection area make a potential slope, get 

quickened under the electric field, and circle as present through an outer circuit. Sun powered exhibit or board is a 

gathering of a few modules electrically associated in arrangement parallel blend to produce the required current and 

voltage. Sun based boards are the medium to change over sun oriented power into the electrical power. 

 

ii. Wind turbine  

Wind turbine is that framework which removes energy from twist by pivot of the sharp edges of the breeze turbine. 

Fundamentally wind turbine has two composes one is vertical and another is even. As the breeze speed builds control 

age is additionally increments. The power produced from wind isn't ceaseless its fluctuating. For acquire the non-

fluctuating force we need to store in battery and after that give it to the heap. 

 

 

iii. Charge controller 

Charge controller has basic function is that it control the source which is to be active or inactive. It all the while charge 

battery and furthermore offers energy to the heap. The controller has over-charge security, cut off, post perplexity 

assurance and programmed dump stack work. It additionally the capacity is that it ought to fluctuate the power 

according to the heap request. It include the both the power with the goal that the heap request can satisfy. Also, when 

control isn't producing it should remove control from battery and offer it to the heap. 

 

V. CHARACTERISTICS OF PV SYSTEM 

 

The photovoltaic cell converts the light energy into electrical energy depending on the irradiation of the sun and 

temperature in the atmosphere. Basically PVC is a PN junction diode [9, 10]. But in PN junction diode DCI AC source 

is needed to work, but here light energy is used as a source to produce DC output. PVC is a current control source not a 

voltage control source. The equivalent electrical circuit diagram of PVC is shown in the Figure 2. 

 

 
 

Figure 2: Show ideal photovoltaic cell equivalent circuit 

 

 
 

Figure 3: Equivalent Electrical Circuit of PVC 
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Therefore PVC output current is given in equation 2. 

                                                                                  
ShDL IIII −−=                                                              (2) 

 

                                              

ShSSL RIRVKTIRVqIII /)(]1/))([exp(0 +−−+−=                                         (3)                  

 

Where 
DI the diode is current, shR  is the shunt resistance, 

LI is the light generated current of solar array. Sun based 

cell is fundamentally a p-n intersection created in a thin wafer or layer of semiconductor. The electromagnetic radiation 

of sunlight based energy can be specifically changed over power through photovoltaic impact. Being presented to the 

daylight, photons with energy more prominent than the band-hole energy of the semiconductor are consumed and make 

some electron-gap sets relative to the occurrence light. Affected by the inward electric fields of the p-n intersection, 

these bearers are cleared separated and make a photocurrent which is specifically relative to sun oriented insolation. PV 

framework normally displays a nonlinear I-V and P-V attributes which differ with the brilliant force and cell 

temperature [11]. 

 

VI. WIND ENERGY SYSTEMS 

 
Wind energy has the biggest share in the renewable energy sector [1], [3]. Over the past 20 years, grid connected wind 

capacity has more than doubled and the cost of power generated from wind energy based systems has reduced to one-

sixth of the corresponding value in the early 1980s [3]. The important features associated with a wind energy 

conversion system are:  

 

• Available wind energy  

• Type of wind turbine employed 

• Type of electric generator and power electronic circuitry employed for interfacing with the grid. 

 

 
 

Figure 4: Variable speed wind energy conversion system 

 

Wind energy – Wind speeds, pneumatic stress, climatic temperature, earth surface temperature and so forth, are 

exceptionally between connected parameters. Because of the characteristic multifaceted nature, it is improbable to 

expect a correct material science based expectation philosophy for wind power/supportability. Be that as it may, 

conveyance based models have been proposed, and utilized to anticipate the supportability of wind energy change 

frameworks [4]. Nitty gritty clarification of the breeze energy assets is past the extent of this paper. In light of studies it 

has been accounted for that the variety of the mean yield control from a 20 year time span to the following has a 

standard deviation of under 0.1 [12]. It can be closed with sensible certainty that breeze energy is a tried and true 

wellspring of clean energy. In light of the streamlined standard used, wind turbines are characterized into drag based 

and lift based turbines. In light of the mechanical structure, they are arranged into flat pivot and vertical hub wind 

turbines. As for the revolution of the rotor, wind turbines are ordered into settled speed and variable speed turbines. By 

and by the emphasis is on even pivot, lift based variable speed wind turbines. Power electronic circuits assume an 

essential empowering part in factor speed based breeze energy change frameworks. Settled speed wind turbines are 

easy to work, dependable and vigorous. However the speed of the rotor is settled by the network recurrence. As result, 

they can't take after the ideal streamlined proficiency point. If there should be an occurrence of differing wind speeds, 
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settled speed wind turbines can't follow the ideal power extraction point. In factor speed wind turbines, control 

electronic hardware mostly or totally decouples the rotor mechanical recurrence from the lattice electrical recurrence, 

empowering the variable speed activity. The sort of electric generator utilized and the lattice conditions manage the 

necessities of the power electronic (PE) interface. Fig. 1 portrays a variable speed wind energy change framework. The 

electrical generator famously e m p l o y e d for mostly v a r I a b l e speed wind energy transformation frameworks are 

doubly-nourished acceptance generators [5]. Fig. 5 portrays a doubly-sustained enlistment generator where the rotor 

circuit is controlled by the power converter framework by means of the slip rings and the stator circuit is associated 

with the matrix. This strategy is beneficial as the power converter needs to deal with a part ~ 25% - 50 % of the 

aggregate energy of the framework [5]. The power converter framework utilizes a rotor side air conditioning dc 

converter, a dc interface capacitor, and a dc-air conditioning inverter associated with the matrix as appeared in Fig. 

 

 
 

Figure 5: Fully variable wind energy conversion system 

 

The total power generated by this system may be given as the addition of the power generated by the solar PV panel 

and power generated by the wind turbine.  

Mathematically it can be represented as, 

 

                                                                        
sswwT PNPNP +=                                                             (4) 

Where,  

PT is the total power generated  

PW is the power generated by wind turbines  

PS is the power generated by solar panels  

Nw is the no of wind turbine  

Ns is the no of solar panels used 

 

A. Calculations for Wind Energy 

The power generated by wind energy is given by,  

                                                                Power = (density of air * swept area * velocity cubed)/2 

                                                                             3))((
2

1
VAP ww =                                                                 (5) 

Where,  

P is power in watts (W)  

ρ is the air density in kilograms per cubic meter (kg/m³)  
AW is the swept area by air in square meters (m²)  

V is the wind speed in meters per second (m/s). 

 

B. Calculations for Solar Energy  

To determine the size of PV modules, the required energy consumption must be estimated. Therefore, the power is 

calculated as 

 

                                                                      )()( pvEffAtIP snss =                                                             (6) 
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Where, Ins (t) = isolation at time t (kw/ m2 )  

AS = area of single PV panel (m2)  

Eff(pv) = overall efficiency of the PV panels and dc/dc converters.  

Overall efficiency is given by, 

                                                              PRHpvEff =)(                                                                             (7) 

 

Where,  

H = Annual average solar radiation on tilted panels.  

PR = Performance ratio, coefficient for losses. 

 

VII. CONCLUSION 

 

Hybrid power generation system is good and effective solution for power generation than conventional energy 

resources. It has greater efficiency. It can provide to remote places where government is unable to reach. So that the 

power can be utilize where it generated so that it will reduce the transmission losses and cost. Cost reduction can be 

done by increasing the production of the equipment. People should motivate to use the non-conventional energy 

resources. It is highly safe for the environment as it doesn’t produce any emission and harmful waste product like 

conventional energy resources. It is cost effective solution for generation.  
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