CHAPTER ONE: INTRODUCTION
1.1 Background of the Study
Electric power is a fundamental necessity in both domestic and industrial applications. From lighting and heating to powering complex machinery and information systems, modern life depends heavily on the continuous availability of electricity. With the growing proliferation of electronic devices such as computers, televisions, refrigerators, and medical equipment, the demand for a stable, reliable, and uninterrupted power supply has increased significantly. This demand is even more pronounced in developing regions, where power supply from the national grid is often unreliable, characterized by frequent outages, voltage fluctuations, or complete unavailability for extended periods. Such instability hampers productivity, compromises safety, and causes substantial economic and personal inconvenience.
To address this challenge, alternative energy solutions and power conversion technologies have become essential. Among these, inverters play a crucial role. An inverter is an electrical device that converts direct current (DC) typically sourced from batteries, solar panels, or fuel cells into alternating current (AC) at a specified voltage and frequency, making it compatible with standard household and industrial appliances [1]. Inverters are central to many energy systems, including uninterruptible power supplies (UPS), solar photovoltaic (PV) systems, wind energy systems, and general-purpose backup power setups. They ensure the continuity of electrical supply when the primary grid fails.
The 2KVA inverter, in particular, offers a practical solution for low-to-medium power applications. With its capability to deliver up to 2000 volt-amperes (equivalent to approximately 1600 watts at a power factor of 0.8), it is suitable for running a combination of essential home appliances such as fans, lights, televisions, and small refrigerators as well as office equipment like computers and printers. It also finds limited use in small-scale industrial applications, including powering tools and machines that do not require heavy startup currents. This makes the 2KVA inverter an optimal choice for both residential and light commercial use, especially in areas where energy reliability is a concern.
This project is focused on the design, construction, and installation of a reliable and efficient 2KVA inverter system. The system is intended to convert low-voltage DC power typically from a 12V or 24V battery bank into a stable 230V AC output, which matches the standard mains voltage used in many countries. Key design considerations include system efficiency, output waveform quality (preferably pure sine wave or modified sine wave), thermal management, protection mechanisms (such as overload and short-circuit protection), and durability under varying load conditions. Moreover, the project emphasizes cost-effectiveness, ease of maintenance, and the use of locally available components to ensure sustainability and accessibility in resource-constrained environments [4].
1.2 Problem Statement
The recurring issue of erratic power supply and frequent blackouts in many areas has rendered the use of conventional grid power unreliable. Small businesses, educational institutions, and households are often left without power for hours or even days. This affects productivity and the quality of life. Commercial inverters are often expensive and may not be tailored to specific local needs or constraints. Thus, there is a need to develop a cost-effective, efficient, and locally adaptable inverter system that can bridge this power gap [2].
1.3 Aim and Objectives 
Aim
The aim of this project is to design, construct and install 2 KVA inverter in three bedrooms flat
The Objectives of this project are
•	To analyze and design the key functional stages of an inverter including oscillator, driver, power conversion, and filtering.
•	To select appropriate electronic components based on performance and availability.
•	To construct and assemble the inverter system using standard electrical and electronic practices.
•	To test and evaluate the inverter’s performance under various load conditions.
•	To provide installation and maintenance guidelines for end users.
1.4 Scope of the Study
This project focuses on the design and implementation of a single-phase, 2KVA inverter system. The inverter is designed to operate with a 12V DC input from a battery source and produce a 230V, 50Hz AC output. The design includes:
· Power conversion circuits using MOSFETs.
· A transformer for voltage step-up.
· An oscillator circuit for pulse generation.
· Basic filtering and protection mechanisms.
The project does not cover renewable energy integration (e.g., solar panels), although the system is designed to be compatible with such inputs.
1.5 Significance of the Study
The successful completion of this project offers several benefits:
· It provides a cost-effective alternative to commercial inverter products.
· It promotes self-reliance in power management solutions, especially in under-electrified areas.
· It enhances practical knowledge and skills in power electronics and system integration.
· It can serve as a foundation for further development, such as solar-powered or smart inverter systems.
This study will be particularly beneficial for students, engineers, technicians, and homeowners interested in developing or maintaining backup power systems [3].
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