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  ABSTRACT 

―Smart grid‖ is a concept that involves improving the existing 

utility of the electrical grid by incorporating several different 

technologies including bidirectional power flow, bidirectional 

communication, automated sensors, and advanced automated controls. It 

allows for consumer-utility grid interaction, allowing the most effective 

use of generated electricity based on environmental, economic, and 

system technical considerations. This allows the utility grid to be more 

reliable, efficient, and secure while also lowering greenhouse gas 

emissions. 

  This work studies the Energy management carried along with 

internet of things (IoT) with real-time monitoring of the devices and its 

control data processing is one advantage of this system. The first part of 

the study presents a system consisting of a group of nodes that use 

renewable energy sources and can shear power among them. The 

system’s signals and data are transmitted using the internet. The entire 

system works upon this data since we have real-time monitoring energy 

sharing and trading is possible by using IoT ―Thingspeak‖ which is an 

open API (Application Programming Interface) web services host a 

variety of sensors to stay updated on things they've sensed. Services 

assign a channel ID (Identification) and read API key for data upload to 

the cloud, data values uploaded within a specified time. The function of 

(IoT) in the current work is to construct a smart control system to 

manage the generated power among different nanogrids by remotely 

monitoring the generated and consumed power. A group of 

multifunctional sensors is used for wireless sensing of data, as well as 

aiding in the transmission of the sensed data across the network cloud 

via the ―Internet‖ to the cloud. A microgrid has several nodes that serve 
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as slave nodes (SN). Every (SN) is utilized as a separate grid (nanogrid) 

with two or three independent renewable energy sources connected to 

the central control unit master node (MN). To ensure the result a 

prototype has been designed based on solar cells and wind turbines as 

power sources and an Arduino microcontroller have been used to 

manage and control power flow between slave nodes. The Practical 

results demonstrated a decent match between the practical with the 

simulation results. 

The second part presents a new method for home energy 

management. this method is based on a Multi-agents system (MAS) 

algorithm that considers each agent as a control unit and performs tasks 

like a computer system. The main purpose is energy consumption control 

satisfaction. The system based on hybrid energy sources includes wind 

and solar energy along with battery storage. The system is designed to 

plan the appliances' usage, cost reduction, and load balancing issue 

resolved, provide power to select loads for longest time possible when 

utilizing battery storage as the main source by switching off other loads, 

and select suitable power sources according to availability. Different 

scenarios and weather condition has been tested. The results of the 

system show the proposed method’s effectiveness. Simulation results 

obtained from MATLAB/Simulink environment proved the efficacy of 

the suggested system.  




