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Abstract— One of the major attribute of the smart grid is to 

integrate renewable and storage energy resources at the 

consumption premises. This project presents the design, 

implementation and testing of a Smart Home Renewable 

Energy Management System Controller that integrates 

Renewable Energy and grid energy resources to a smart 

home. The proposed project provides and manages a smart 

home energy requirement by installing renewable energy, 

scheduling and arranging the power flow during availability 

of electrical power generated from renewable energy sources. 

In addition to that, a one-way communication protocol is 

developed to enable the home owner to better optimize the 

energy flow and the consumption efficiency. A prototype for 

the proposed project was designed, implemented and tested 

using a controlled load bank to simulate a scaled random real 

house consumption behavior. 
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I. INTRODUCTION 

In the last few decades, more and more stress is put on the 

electricity supply and infrastructure. The electricity usage 

increased significantly and became very fluctuating. Demand 

peaks have to be generated, transmitted and they define the 

minimal requirements in the chain. Thus, due to the 

fluctuating demand, minimal grid requirements have 

increased. Another effect of fluctuations in demand is a 

decrease in generation efficiency [1].  

On the other hand, the reduction in CO emissions 

and the introduction of generation based on renewable 

sources become important topics today. However, these 

renewable resources are mainly given by very fluctuating and 

uncontrollable sun, water, and wind power. The generation 

patterns resulting from these renewable sources may have 

some similarities with the electricity demand patterns, but 

they are in general far from being equal. For this reason, 

supplemental production and control of flow of power is 

required to keep the demand and supply in balance, resulting 

in an even more fluctuating generation. The smart home 

energy management system controller is a device capable of 

exchange flow of power between grid supply and renewable 

energy supply to optimize the energy consumptions. This 

type of collaboration between energy shareholders result in 

reducing the consumer electrical bill and better manage the 

utilization of renewable energy sources. [2]. 

Smart Grid is one of emerging Research and 

Development concept that integrates traditional electrical 

grid with the recent development of information and 

telecommunications technologies to improve the efficiency 

of power generations, transmissions, distributions and 

consumptions systems. One of the key features of the smart 

grid is the integration of renewable and storage energy 

resources at the consumption side. Another key feature is to 

enable consumers and utility to communicate with each other 

to share the responsibility of managing the power flow and 

consumptions [3]. 

This project presents the design of home energy 

management system controller that integrates the power 

resources from the traditional grid and renewable energy 

sources namely; solar energy and storage energy. A single 

chip microcontroller is used to multiplex the two different 

power sources to supply the house with its required power 

based on the availability of power from renewable energy 

sources. 

II. SYSTEM REQUIREMENTS 

The functional and non-functional requirements of the system 

are described here. To design an optimize hardware and 

software architectures, the following requirements must be 

satisfied: 

1) The microcontroller must take appropriate decisions, 

based on the peak intervals, to supply, use and control 

the renewable energy source and conventional grid 

energy sources. 

2) The microcontroller needs to calculate the readings of the 

power consumption, measured by the instrument 

transformers. 

3) The calculated readings of the power consumptions must 

be shown on LCD. 

4) Also, the readings of the power consumptions must be 

sent from the Microcontroller to user’s Mobile through 

GSM. 

5) Also, the readings of the power consumption must be 

sent PC or Laptop through LABVEIW. 

 

III. BASIC CONCEPT AND BLOCK DIAGRAM 

 
The basic concept of our project is to control the 

electrical power supply from grid (M.S.E.B – local state 

electricity supplier) and renewable energy source with the 

help of microcontroller. The first priority will be given to the 

renewable source of energy i.e. when the renewable source of 
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energy is generating the electrical power of 210 Volt or 

above, and then whole house electrical load will be work on 

renewable energy electrical supply and if the renewable 

energy source is not capable of generating electrical of 210 

Volt, then the whole house electrical load will be shifted to 

grid (M.S.E.B – local state electricity supplier). 

The detailed block diagram is as shown below: 

 

IV. PROPOSED SYSTEM HARDWARE ARCHITECTURE 

 

The proposed system hardware consists of: 

 Voltage Sensor 

 Current Sensor 

 ADC 0808 

 7805 Regulator 

 74245 Buffer 

 7490 decade counter 

 Microcontroller 8952 

 LCD 16 x 2 

 MAX 232 

 GSM Kit 

 Relays  

 Kit power supply 

V. PROPOSED SYSTEM SOFTWARE MODEL 

The proposed project software model is divided into three 

main functions: Energy-Flow-Control, Communication and 

Service modules. The following is a brief description of each: 

1) Energy-Flow-Control Module: 

It connects the load to the grid or to the alternative 

renewable energy sources based on the availability of 

voltage. 

It reads the current and voltage to calculate the power and 

hence the energy consumption. 

2) Communication Module: 

The primary function of this module is to provide the 

communication between the homeowner and power 

consumption of home. It establishes a one-way 

communication between homeowner and utility using 

the GSM modem. 

3) Service Module: 

The main function of this module is to display the power 

consumption by house loads from both conventional 

energy of grid as well as from renewable energy source 

for the user on the PC or laptop through LABVEIW. 

VI. IMPLEMENTATION AND ENERGY FLOW CONTROL 

The following sequence of actions takes place to better 

manage the flow of electrical energy and the power 

consumption: 

1) This energy Controller model can be implemented in the 

house of having the load up to 1.2 KW to 1.5 KW for 

single phase 230 Volt. 

 
2) First the microcontroller measures the input voltage from 

renewable energy source supply. If it is 216 Volt or 

above then the whole house load is work on renewable 

energy source. 

3) If the renewable energy source supply goes below 216 

Volt, then the whole house load will be shifted to local 

Grid Electricity supply (M.S.E.B). 

4) The whole readings of power consumption by house 

loads from both conventional grid supply and renewable 

energy source supply can be shown on LCD. 

5) Using MAX 232 and GSM modem, the same readings 

can be shown on house owners mobile whenever the 

house load is shifted between conventional grid supply 

and renewable energy supply. 

6) Also using MAX 232 and LABVEIW, the same power 

consumption readings of house loads can be shown on 

house owners PC or Laptop. 

VII. CONCLUSION AND FUTURE SCOPE 

A renewable energy resource can be integrated with the 

public power grid (M.S.E.B) to better manage smart home 
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power consumption. Switching between the power from the 

grid and the renewable energy resource controller is designed, 

implemented and tested. It was proven that communication 

between the house owner and power consumption can be 

result in managing the better utilization of renewable energy 

source. Integrating the renewable energy source can save 

overall home energy bill. 

Future scope work focuses on the development of 

two-way communication system by which the house owners 

as well as grid controller can analysis the overall consumption 

of house loads. Also the excess electrical energy generated by 

renewable source can be feed back to the grid from home. 
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