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ABSTRACT 
 

Electricity is one of the most important energy resources used for human 
comfort. The grid’s main feature is good management with integration of 
renewable energies. Photovoltaic (PV) energy systems are widely used. It 
provides an alternative solution for energy self-sufficiency. 

However, the PV system is temperature and solar radiation dependent, 
which is regarded as a disadvantage due to weather changes. This problem 
of intermittency is overcome by hybridization. 

The PV, battery, and grid system are designed, tested, and modeled by 
the MATLAB program. The proposed system provides and manages 
generated energy from PV by sharing it with loads and the grid while 
classifying the loads, providing energy for the load according to priority, 
and managing the storage of the battery. 

In on-grid mode, when The PV generation is 4689 watts and the power 
load is 2903 watts, exporting to the grid 1786 watts. The total harmonic 
distortion (THD) for the output inverter current, AC load, and grid current 
were 1%, 0.24%, and 2.64%, respectively. Whereas PV generation is 1578 
watts and power load is 3790 watts, the power from the grid is 2214 watts. 
The THD for the output inverter current, AC load, and grid current were 
1.64%, 0.19%, and 0.907%, respectively. The efficiency of the inverter is 
98%. 

In off-grid mode, relying only on the solar system and batteries, the load 
demand value was 2919.13 W, while the solar system generated 2861.60 
W, and the amount of power withdrawn from the battery was 107.34 W. 
The THD value of the inverter voltage before and after the filter is 2.15 % 
and 0.57 % respectively. While the efficiency of the inverter is 98 %. 

The simulation part results are supported and confirmed by the practical 
part results in the Power Load Management System box, which includes 
solar radiation sensors to estimate the maximum power of solar panels, as 
well as current, voltage, power sensors. 

The ESP32 Microcontroller is used to measure and transmit data loads 
linked to the main power supply line and sub-lines, as well as generation, 
grid status, and charge levels, in order to make appropriate judgments and 
carry out the energy consumption management plan based on the available 
power and priority of load. In addition, the internet of things is used based 
on the Blynk mobile application to keep track of completed tasks and 
system readings.  




