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ABSTRACT: The demand for electricity power is increasing day by day. Renewable energy sources such as wind, 

solar are universal and ecological. These renewable energy sources are best options to fulfil the world energy demand, 

but unpredictable due to natural conditions. The use of the hybrid solar, Diesel generator and wind energy system like 

will be the best option for the utilization these available resources.There is a need optimally and economically design 

and develop all the possible non-conventional energy resources to reduce the void between supply and demand of 

electrical power.A hybrid system is designed for Jodhpur in which the designing of grid deals with Diesel genset, wind, 

solar  and converters installation which decreases amount payable to grid. Analysing different cases and according to 

these cases we can evaluate their power generation, pollutant gases emissions, net present cost and average electrical 

production cost are estimated using HOMER Pro software. 
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I.INTRODUCTION 

Power from conventional means of energy resources has become extremely hazardous for environment in terms of 

greenhouse gases emissions. These resources are limited and power generation using these resources is expensive. 

Non-conventional sources of energy (Wind and Solar) can play a very important role in fulfilling the energy demand of 

the world. Solar power generation using PV is very simple in construction, compact and can be installed domestically 

for power generation. Many authors have proven that grid connectivity with hybrid system has been more efficient and 

reliable than standalone system . HOMER Pro is used for the optimization of the proposed hybrid power system. 

HOMER is used to analyse the physical behaviour of the power system and its life cycle cost, which includes its 

installation or capital cost and running cost over the entire life period of that power plant. Lifetime of power plant is 

also specified in HOMER options for power plant life. 

 HOMER performs three basic tasks based on raw data provided by the user. These three tasks are simulation, 

optimization and sensitivity Analysis. HOMER can simulate a variety of   power combinations such as PV arrays, wind 

turbines, utility load, generators and battery backup etc. HOMER Pro features our new optimization algorithm that 

significantly simplifies the design process for identifying least-cost options for micro grids or other distributed 

generation electrical power systems.  

II.RESOURCES DATA 

Data is downloaded from NASA Prediction of worldwide energy resources. 

1. Solar GHI (Global Horizontal irradiance) 

2. Wind  

3. Temperature 

1.Solar Resource shows amount of solar radiations that strikes with the earth surface in a typical year. In Homer pro, 

this is the input parameter for solar GHI resource. 
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Table 1Below Table shows the Monthly Average Solar Global Horizontal Irradiance (GHI) Data 

 
 

 

Fig.1: Solar Radiation intensity of whole year 

2.Wind data: Wind resource shows the average monthly wind speed of Subject area that is shown below. 

 

Table 2 Below table shows Monthly Average wind speed data of a location 

 
 

 

Fig.2: Wind speed data of months from January to December 

3.Data related to Temperature : Temperature resource shows the Average monthly Temperature of Subject area that is 

shown below. 
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Table 3 Below table shows the monthly average data of temperature of a selected location. 

 

Annual Average (𝑜𝐶) = 26.65 

 

Fig.3: Temperature Data of whole year 

III.LOAD PROFILE 

Insert electrical load of Hourly resolution in homer which means a time series data for electrical consumption for each 

hour. Load profile advised the mean energy consumption by the subject area and it is 948.77 kwh/d and the peak is 

161.179 KW. 

 

 

Fig.4: Daily Load consumption of Subject area 

 

Fig.5: Graph shows how much electrical consumption we have in a year 
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Table 4Below table shows the monthly average load of a selected location. 

 

 

Fig.6 : Plot of Yearly Load consumption of subjected area 

IV.OPTIMIZATION RESULTS 

HOMER Pro analysis is used to simulate various schematics of power plants and then those schematics are simulated to 

find most optimized power plant configuration with respect to operating cost, net present cost (NPC), gases emission 

and economic comparison etc. Now, there are three kinds of results provided in the optimized results.First case includes 

the combination of Wind and PV with local grid supply and simulation results are shown below 

 
Fig.7: Schematic Diagram of Case 1st 

Table 5Below table shows the Categorized HOMER optimization results for Case 1st 
 

 
 

 
Fig.8: Contribution of each component in Net cost in Case 1

st
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Table 6 Below Table shows the contribution of each component in Net cost in case 1st 

 

Table7The Economics of Case 1st is shown below  

 

 

Fig.9: Contribution of Each component in Electrical Production for Case 1st  

Table 8Below table shows the components produced electricity in a year for Case 1st 

Production Kwh /year % 
Huawei30 87871 24.7 

G3 39470 11.1 

Grid Purchases 228542 64.2 

Total 355883 100 

 

 
 

Fig.10: Output of  PV of Whole Year in case 1st  
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Table 9Below table shows the penetration of PV in whole year for Case 1st 

 

 
Fig.11: Output of Wind Turbine of whole Year in case 1st 

Table 10Below table shows The Penetration of Wind turbine in whole year for Case 1st 

 

 
(a) 

 
          (b) 

Fig.12:  Output of Grid of a Year in 1st case 

Second caseincludes the combination of PV,Converter with Grid supply and simulation results are shown below : 

http://www.ijareeie.com/


International Journal of Advanced Research in Electrical, Electronics and Instrumentation Engineering (IJAREEIE)  

                          | e-ISSN: 2278 – 8875, p-ISSN: 2320 – 3765| www.ijareeie.com | Impact Factor: 8.18|  

||Volume 12, Issue 1, January 2023||  

|DOI:10.15662/IJAREEIE.2022.1201009| 

IJAREEIE © 2023                                                        |    An ISO 9001:2008 Certified Journal |                                               98 

 

 

 

Fig.13: Schematic Diagram of  2nd Case 

Table 11 Below table shows the Categorised Homer Results for Case 2nd 

 
 

 

Fig.14: Contribution of each component in Net cost in 2nd case 

Table 12 Below Table shows the Contribution of Each component in Net Cost for Case 2nd 

 
 

Table 13 The economics of Case 2nd is shown below 
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Fig.15: Contribution of Each component in Electrical Production of Case 2nd 

Table 8.14 : Below table shows the components produced electricity in a year for Case 2nd : 

Production Kwh /year % 
Huawei30 91816 26.2 

Grid Purchases 259076 73.8 

Total 350892 100 

 

 

Fig.16: Output of PV of a Year in 2nd case 

Table 15 The penetration of PV in whole year for 2nd case is shown below 

 

 
(a) 

 
(b) 

Fig.17: Output of Grid in 2nd case 

http://www.ijareeie.com/


International Journal of Advanced Research in Electrical, Electronics and Instrumentation Engineering (IJAREEIE)  

                          | e-ISSN: 2278 – 8875, p-ISSN: 2320 – 3765| www.ijareeie.com | Impact Factor: 8.18|  

||Volume 12, Issue 1, January 2023||  

|DOI:10.15662/IJAREEIE.2022.1201009| 

IJAREEIE © 2023                                                        |    An ISO 9001:2008 Certified Journal |                                               100 

 

 

Third case includes the combination of Wind turbine, PV and Diesel generator with local grid supply and simulation 

results are shown below 

 

Fig.18: Schematic diagram of 3rd case in Homer 

Table 16 Below table shows the Categorized HOMER optimization results for Case 3rd 

 
 

 
Fig.19 Contribution of each component in Net cost in case 3rd 

Table 17 Below Table shows the contribution of each component in Net cost in case 3rd 

 
Table 18 The Economics of 3rd case is shown below 
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Fig.20: Contribution of Each component in Electrical Production in case3

rd
 

Table 19 Below table shows the components produced electricity in a year for 3rd case 

Production Kwh /year % 
Huawei30 86453 24.5 

Genset 50 173441 49.2 

G3 26313 7.46 

Grid Purchases 66339 18.8 

Total 352546 100 

 

 

Fig.21: Fuel Consumption of a year 

 
Fig.22: Diesel Generator output 

Table 20 Below table shows The penetration of Generator in whole year in 3rd case 

 

 

Fig.23: Output of PV of Whole Year in case 3rd 
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Table 21 Below table shows The penetration of PV in whole year in 3rd case 

 

 

Fig.24 : Output of Wind Turbine of whole Year in case 3rd 

Table 22 Below table shows The Penetration of Wind turbine in whole year in 3rd case 

 

 

(a) 

 

(b) 

Fig.25: Output of Grid of a Year in3rd case 
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V. RESULT AND DISCUSSION 
 

The results are sorted in such a way that the third case is the most economical in terms of operating cost, net present 

cost and cost of energy. 

Table 23 NPC and COE of different Configurations 

Configuration Net Present cost (NPC) in $ Cost of energy (COE ) in $ 
Case 1st : PV, Wind turbine, 

Converter and Grid 
1865,543 0.4106 

Case 2nd : PV, Converter and 

Grid 
1902,885 0.4251 

Case 3rd : Diesel Generator, PV, 

Wind turbine, Converter and 

Grid 

1659,706 0.3687 

We can conclude the third configuration has the Least NPC and COE Hence third Case is the most Economical 

Optimised result in Homer.The basic objective is to optimize and analyse the minimization of pollution gas emission, 

NPC, electrical production and consumption, monthly electrical production for proposed hybrid power system. After 

analysing the obtained results, this proposed model provides the best compromise solution. 
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