
DESIGN AND IMPLEMENTATION OF A SOLAR-POWERED SYSTEM FOR AN ELECTRONIC LABORATORY

1. Introduction
Access to reliable electricity is vital for the effective operation of any electronic laboratory. In many institutions, inconsistent power supply disrupts practical sessions, affects sensitive equipment, and limits productivity. This project proposes the design and implementation of a solar-powered system tailored to meet the energy demands of an electronic lab using clean, renewable energy.
2. Project Objectives
i. To design a standalone solar power system capable of supporting typical laboratory operations.
ii. To reduce the lab’s dependence on grid electricity and fossil fuel generators.
iii. To promote the use of sustainable and renewable energy solutions in academic settings.
3. Project Justification
The proposed system addresses the challenges of unreliable power supply common in many institutions. By harnessing solar energy, the project ensures:
a. Steady power availability for equipment and learning sessions.
b. Environmental benefits through reduced carbon emissions.
c. Long-term savings on electricity bills and generator fuel/maintenance.
4. System Design Overview
The system will comprise the following key components:
a. 4 × 450W Solar Panels: To capture solar energy efficiently.
b. 3.2kVA Hybrid Inverter: To manage power conversion and distribution.
c. 2kW 28V Lithium Battery (locally made): To store excess energy for use during low sunlight or at night.


d. DC Breaker: For protection and safe disconnection during maintenance.
The system will be mounted on a suitable platform with proper orientation for maximum solar exposure. The inverter will switch intelligently between solar input and battery storage.

5. Expected Outcome
a. A fully functional solar power system that meets the daily energy needs of the electronic laboratory.
b. Stable power supply leading to improved lab productivity and reduced downtimes.
c. A model project that can be replicated in other departments or institutions.

6. Budget Estimat
Component	             Quantity	         Unit Cost (₦)	Total (₦)
450W Solar Panels	        4	               110,000	   440,000
3.2kVA Hybrid Inverter	     1	               380,000	    380,000
2kW 28V Lithium Battery	     1	               500,000	    500,000
DC Breaker and Wiring	     1 set	             10,000	     10,000
Total			                                          ₦1,300,000

