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Economic Analysis of Solar Photovoltaic Equipped with Battery Energy
Storage System Design for Rooftop Applications in Canada

Milad Babaie, Hassan Monsef*
School of ECE, University College of Engineering, University of Tehran

Abstract-- The improvement of photovoltaic and battery technology has led to restructuring of the
traditional power system to meet residential energy needs through photovoltaic and battery systems.
This system allows for energy exchange between consumers and retailers, reducing transmission line
losses and environmental pollution caused by fossil fuels. With the widespread distribution of solar
systems, power outages in each area are significantly reduced. This study focuses on designing,
analyzing, and evaluating the economic benefits of photovoltaic and battery systems for residential
consumers in different Canadian states as case studies. The study considers environmental conditions
such as radiation intensity, temperature, and wind speed. Moreover, it includes economic factors such
as initial investment cost, maintenance cost, and government incentives. PV Syst software analyzes the
project's long-term benefits over 30 years. The results indicate that photovoltaic and battery systems
provide better economic benefits in areas with high electricity prices, high solar radiation intensity,
and lower investment costs. However, installing battery storage only sometimes yields better
economic outcomes in all states. As the cost of photovoltaic including battery system decreases, more
lithium-ion batteries can be installed at the community level, promoting maximum self-sufficiency and
reducing the need for grid-supplied electricity consumption.

Keywords: Internal Rate of Return (IRR), Levelized Cost Of Energy (LCOE), Net Present Value
(NPV), Pay Back Period (PBP), Performance Ratio (PR), Return On Investment (ROI)
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