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Abstract

This study presents an analysis of the feasibility and performance of rooftop solar
power generation systems for residential buildings in U Thong District, Suphan Buri Province,
Thailand. The research aims to examine suitable areas for solar energy utilization by exploring
technical design alternatives and evaluating the financial feasibility of investing in
a household rooftop solar power system for self-consumption. The research methodology
involved the collection of both primary and secondary data related to rooftop solar
photovoltaic (PV) installations. Secondary data were obtained from theses, academic
research, books, and articles published by relevant organizations. Statistical tools were used
to analyze the data, including the evaluation of average monthly energy consumption and
the selection of appropriate system components such as solar panels, inverters, and

protection devices. In addition, the total installation cost of the system was estimated.
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The study focuses on a single-phase rooftop solar photovoltaic system with
a capacity of 5 kWp installed in a residential house located in U Thong District, Suphan Buri
Province. Actual operational data were collected over a period of one month, specifically
during February 2026, and analyzed to evaluate the performance of the solar power
generation system.The results indicate that the study area receives solar radiation for most
of the year, with effective sunlight availability approximately between 09:00 and 18:30. The
analysis shows that the rooftop solar PV system is capable of generating electricity during the
period of 06:00 to 18:30. The results can be summarized as follows: Utilization: The total
energy utilization was 341.50 kWh (53%), while electricity supplied from the utility grid was
158.96 kWh (47%). Production: The solar PV system generated a total of 189.90 kWh of
electricity. Consumption: The total electricity consumption was 198.56 kWh, representing
98% of the generated energy. Export: The remaining electricity exported to the grid was
3.30 kWh (2%). The data were collected using a data logger system and monitored through a
mobile application platform. Keywords: Rooftop solar photovoltaic system, Solar cell

efficiency.

Keywords: Rooftop solar photovoltaic system, Solar cell efficiency.
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