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Performance Analysis of an Installed Wind-Solar-Diesel and Battery Hybrid Power 

System 

 

ABSTRACT:  

Hybrid power system is identified as most economical solution for providing electricity to 

communities currently isolated from the national grid and mostly main land. Recently, first Solar 

wind diesel Battery Hybrid commissioned in one of the northern Island of Sri Lanka called 

Eluvathivu, as a pilot power plant for demonstrating the maturity and feasibility of hybridization 

of different power sources. One of other objective of implementing this project was train CEB 

staff to prepare them for implementing similar projects on the other Islands. During this study 

performance analysis of this power system was carried out using HOMER pro software. It was 

identified that initial capital cost of the hybrid system is more than 10 times higher than diesel 

power system. However present worth value of the hybrid system will be $ 1,152,154 and 

discounted payback will be less than 4 years. Sensitivity analysis was done using future load 

demand demonstrates that design configuration of hybrid power system can be sustained 

maximum average load up to 235kWh/day and when the hybrid system operates in higher load 

demands than design, overall efficiency of the system increases. Sensitivity analysis was done 

for possible expansion of the current system illustrates installed configuration is the optimum 

configuration to meet the site conditions.  Performance of the hybrid system very much depends 

on wind speed of the Island.  When the wind speed exceeds cut in speed of wind turbines, 1m/s 

of increment of wind speed will result more than 6% increment of renewable fraction of the 

system. 0.5 kWh/m2/day increment of solar scaled average increment will generate around 

7000kWh/ year of additional electrical energy. However cost of energy and net present cost of 

the power system do not depend on the variation of solar radiation since almost all the additional 

energy generated due to increment of solar radiation is accounted as excess energy to the system. 

When analyzed using actual data of hybrid power system with output predicted by using 

HOMER Pro, it was observed that HOMER Pro under estimates total renewable energy 

generation and total unmet load of the hybrid system and overestimates generated energy by the 

diesel generator and total electricity consumption. Therefore estimated values of COE and NPC 

are over estimated. 
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