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Abstract— As the conventional sources used for generating 

electrical energy are continuously depleting, while the load 

demand is showing no sign of slowing down. It is important 

and necessity of the time to work on non-conventional, 

renewable resources, which have both potential to fulfill the 

demand and are in abundance of supply. Hence the main 

objective if this paper is to design and purpose a hybrid solar-

wind-battery power plant which can meet the load demand, 

and also give some methods for calculating the optimal sizing 

and proportion of the renewable resources and electrical 

storage system. 
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I. INTRODUCTION 

The progress of a state ,country,or region is compliment to 

the amount of electricity that country is generating. In present 

situation most of the energy is provided or generated by the 

conventional resources like fossil fuel(about 78 percent) 

while only a small part is delivered by the non-conventional 

resources [7]. There are basically two problems with the 

conventional electricity generation. The first and foremasts 

the depletion of  the load demand is on it`s all time high and 

still is continuously increasing hence there is an requirement 

to find a new substitute method to generate the required 

electricity ,otherwise we will be unable to match the demand 

in near future[5]. 

 The second reason is the environmental concerns 

increasing as the global warming is a serious issue and 

conventional methods for electricity generation is one of the 

main root cause of it. In year of 2015 all the nations of the 

world gathered together to discuss on the issue of  reducing 

there carbon-foot print and and decreasing the global 

warming by at least 2.1 degree Celsius, the country signed the 

Paris agreement  have to reduce there green house gas 

emission (for example America and European Union by 

about 41 percent in around 2030)[9] for that purpose the 

methods of electricity generation have to be switched from 

traditional methods to non-conventional, renewable, and 

environment friendly methods. 

 Wind and solar are the two frequency used 

renewable resources for the power generation but they both 

have some disadvantages like there Intermittent nature and 

lack of reliability both the renewable resources are combine 

used with the addition of a electrical storage system, the 

hybrid wind-solar battery power system is more economically 

feasible and reliable system[[8] 

II. LITERATURE REVIEW 

Development of hybrid power system is very essential to 

continuously meet the demand of the population. Many work 

have been done for developing the system some of which are 

studied in this paper. In Sumit Wagh[1]’s work an review on 

hybrid system is done ,mainly the focuses on the conditions 

and parameters required for setting up a wind-solar hybrid 

power system like meteorologic data, demand of power, 

configuration of  the power plant .In  Rashid Al Badwawi[2]’s  

work the review on  hybrid power system both grid connected 

and Stan-alone and there optimiztion techniques are studied 

while topology and  there control system is also analyse.In 

Sunder Venkataraman[3]’s work concept of integrated  wind 

solar battery system ,and there designing parameters are 

discussed and the requirement of electrical storage system is 

defined. In Abdulla Ahmed[4]’s study modelling of hybrid 

power system is done and mathematical work has been done 

for operational technique defining of power system. Case 

study of Sudan hybrid power plant is also done. In Bogdan S. 

Borowy[5]’s work and Mudammad Khalid[8]’s work some 

methods are given to calculate the optimal proportion of the 

renewable resources and the electrical storage system  

III. HYBRID-WIND-SOLAR-BATTERY-POWER PLANT 

An hybrid-wind-solar-battery system is a electrical energy 

system in which all the renewable resources and electrical 

energy storage system are desegregated or joint in one system 

only by state of the out-control system[3]. the wind and solar 

energy have a great potential to meet the required load 

demand of the population. But there are some problems like 

the periodic nature of the wind and sun as a resource, the wind 

generated power have fluctuations in it, and  power quality 

losses and protection issue[8], Hence both the sources are 

combined to generated electrical energy, in a more reliable 

form. 

 Hybrid power plant is a plant in which the resources 

are joint in a perfect proportion or combination to generate 

electricity which is both economically feasible and more 

reliable. The electrical storage system is added to the hybrid 

system as to increase the capacity of the plant. The storage 

system is a battery or super-capacitor storage which is used 

to store the generated electricity and supply it when required. 

The benefits of electrical storage system are 

 It can give supply to the load at maximum demand time 

of the day 

 Storage system can be used to balance the whole demand 

production situation by charging during the surplus 

production and discharge during less than required 

production[3] 

IV. PROBLEM WITH HYBRID POWER SYSTEM 

The hybrid solar -battery -wind power facilities is widely 

used but it have some problems also while designing or 

operating  it have some problems also while designing or 

operating it which are required to be solved for proper 

functioning of the power plant. Some of them areas follow 

 To find a proper ratio at which the solar and wind to be 

desegregate[8] 

 The electrical storage system is essential for a hybrid 

power system but it is an expensive technology hence an 

perfect size have to be calculated for the electrical 
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storage system keeping in mind that it should be big 

enough to provide the demand load and most not be 

oversized otherwise it will be uneconomical [5,8] 

 To find a location optimal for  wind farm and examine 

the conditions like wind velocity and other parameters 

like survey of land building of wind turbine[3] 

 To find a location for solar PV system  and consider some 

issues and parameters like tilt angle, mitigation of 

shading due to wind turbine, and calculating the required 

land[3] 

V. SOME METHODS TO SOLVE OPTIMIZATION ISSUES 

 To calculate optimal ratio of the desegregation of the 

solar and wind renewable resources some ,methods are 

purposed in Muhammed Khalid[8]’s work in which they 

calculated the proper proportion  of integration of 

renewable resources and sizing of battery to minimize 

the cost function or constraint, while in Ziyad[5]’s work 

the record of last 30 years at every hour is used  and then 

step by step output of each individual resource is 

calculated then the required electrical storage system is 

measured according to it 

 Size of electrical storage system  calculating method are 

purposed in work of [8,5,3]’ the work and method given 

in [8]&[5] are already discussed above while in Sunder 

Venkataraman[3]’s work a survey is done to calculate the 

proper size of the storage system and according to the 

result the4 demand is divided into two types , first one 

immediately meted while the secondary depends on the 

regular fluctuation in the demand 

VI. CONCLUSION 

It can be summarized that in the given paper a solar- wind 

hybrid power plant is proposed with an electrical storage 

system to meet the power load demand with efficiency and in 

a economical feasible way. The designed plant ensure that 

every power source is used in an optimal manner .In the 

design electrical storage system is used to supply the demand 

during no power generating periods that means when both 

solar energy and wind energy is not sufficient to meet the 

demand. Otherwise the battery of electrical storage system is 

being charged by the surplus energy generated by the system. 

In the design size of electrical storage system is also kept in 

check and it’s size is minimized as much as possible due to 

the high cost of storage technology 

REFERENCES 

[1] Sumit Wagh , Dr. P.V.Walke, REVIEW ON WIND-

SOLAR HYBRID POWER SYSTEM  IJRISE vol 3 

(2017) 

[2] Rashid Al Badwawi, Mohammad Abusara and Tapas 

Mallick, A Review of Hybrid Solar PV and Wind Energy 

System, smart science (2015) 

[3] Sundar Venkataraman, Chris Ziesler, Peter Johnson, and 

Stephanie Van Kempen, Integrated Wind,Solar,and 

Energy Storage , ,IEEE Journal(may/june2018) 

[4] Abdulla Ahmed, Operation planning of wind-PV-battery 

hybrid system,China International Conference on 

Electricity Distribution 2018 

[5] B. S. Borowy and Z. M. Salameh, “Methodology for 

optimally sizing the combination of a battery bank and 

PV array in a Wind/PV hybrid system” IEEE 

Transactions on Energy Conversion, 11, 367-375 (1996) 

DOI: 10.1109/60.507648 

[6] W. Kellogg, G. Venkataramanan, and V. Gerez, 

“Optimal unit sizing for a hybrid wind-photovoltaic 

generating system” Electric Power Systems Research, 

39, 35-38 (1996) DOI:10.1016/S0378-7796(96)01096-6 

[7] R. Luna-Rubio, M. Trejo-Perea, D. Vargas-Vázquez, and 

G. J. Ríos-Moreno, “Optimal sizing of renewable hybrids 

energy systems: A review of methodologies” Solar 

Energy, 86, 1077-1088 (2012) DOI: 

10.1016/j.solener.2011.10.016 

[8] Muhammad Khalid, Mohammed AlMuhaini,Ricardo P. 

Aguilera, Andrey V. Savkin. "Method for planning a 

wind solar battery hybrid power plant with optimal 

generation-demand matching" , IET Renewable Power 

Generation, 2018 

[9] Green, C.: “A fair and ambitious’ climate agreement is 

not nearly enough:Paris 2015 take heed!”, Environ. Res. 

Lett., 2015, 10, (10), p. 101003 


