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Design and Cost-effectiveness Analysis of Solar Rooftop PV Using PVsyst Program Considering

Installation Index
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Abstract

This paper presents the design and cost-effective analysis of rooftop
photovoltaic systems using PVsyst program to determine the break-even
point in case the panels are installed in the direction and tilt angle that

provide the highest energy. The residential load is divided into four

scenarios by simulating the cases of low energy demand during the day
with a total load of 30.0 units per day, using energy constantly and
continuously throughout the day with a total load of 45.9 units per day,
using energy primarily in the evening with a total load of 51.2 units per
day, and combining the power consumption of cases 2 and 3 with a total
load of 97.2 units per day. Based on the design and analysis of the break-
even point, the payback period was found to be related to the installed
capacity, electric power demand, total cost of installing the system, and
the rate of electricity sales back to the Electricity Authority. If the power
cannot be sold back, higher electricity demand will shorten the payback
period from 9.4, 6.1, 6.0, and 5.3 years. If power can be sold to the
Electricity Authority, the payback period will be decreased from 7.1 5.9
5.8 and 5.1 years to 5.1 years. Therefore, a system that has a large
installed capacity will generate much more power. This is due to the
system's cost will be cheaper when compared to the cost per watt. In
terms of using the installation index to help determine the size of the
installed capacity. This will allow system suppliers or those interested in
installing the system to use the average daily electricity demand in the
electricity bill to calculate the size of the installed capacity before
deciding to invest in the system installation to reduce the electricity bill,
which is expected to rise every year.

Keywords: Payback Period, Installation Index, Installed Capacity
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