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Abstract: Home Energy Management System (HEMS) (for 

information as effectively at home to the load equipment through the 

use of renewable energy Water heater, washing machine and the fan, 

etc.), and to regulate it properly. HEMS reasonable peak load shifting 

and contribute to shifting Energy supply and demand management 

system to organize community information request. From the need to 

calculate the necessary amount of force Forecasting and output 

forecast. In many developing countries, is one of the issues which 

prevent the growth rate of a conventional power supply. Therefore, 

various methods, power generation, increasing energy efficiency and 

reducing electricity demand by the proposed increase. This one, the 

innovative technology is moving needs. HEMS developed in order to 

monitor the operation of the power consumption and the time needed 

some non-essential equipment and operation of a variety of efforts to 

change and monitor the power consumption of individual appliances. 

It acts as a Modern home energy meter. The main purpose of the 

system and reduce peak energy demand without affecting the effort to 

keep smooth load curve Customer comfort level. 

  

1. INTRODUCTION 
 
              Home Energy Management System (HEMS) (water 

heater, washing machine and a fan), and it is home to the load 

equipment information effectively by properly controlling the use 

of renewable energy. HEMS community energy management 

system according to the changing demand and supply 

arrangement information reasonably peak demand load-shifting 

and contribute. Calculate the amount of energy required to 

forecast demand and output forecast. Increasing the use of energy 

and renewable energy systems are deployed in the home such as 

home energy management system (HEMS) to reduce the cost of 

energy consumption and energy production both at the same time, 

consideration should be constructed. At the same time, this paper 

considers both energy consumption and production that proposes 

a smart HEMS architecture. ZigBee-based power measurement 

modules are used to monitor the energy consumption of 

household appliances and lighting. Gateway to a PLC-based 

renewable energy is used to monitor the renewable energy power 

generation. Home server, power consumption, power generation, 

collects data and analyzes for assessment of their potential to 

reduce the cost of home energy use table controls. Comparing 

them to the server for remote energy management, energy data 

from multiple home servers together and creates useful statistical 

analysis of the information. Considering both energy 

consumption and production, the proposed architecture HEMS 

optimize energy use in the home and home energy costs are 

expected to be left to. 

 

2. NEED OF THE PROJECT   
  

In various developing countries, continuous power 

supply is one of the problems which prevent the growth rate. So 

different methods can be proposed to increase the power 

generation and reducing the power demand by increasing in the 

energy efficiency. One of the innovative technique is demand 

shifting. The HEMS is developed in order to monitor the power 

consumption and time requirement for operation of various 

equipments and tries to shift the operation of certain non-

essential and monitor the power consumption of individual 

equipment. It acts as a modern home energy meter. The main aim 

of the system is reduce the peak power demand and tries to keep 

the load curve smooth without affecting the customer comfort 

level.  

 

3. EXISTING SYSTEM 
 
       In this paper, a smart HEMS architecture that considers both 

energy consumption and generation based on ZigBee and PLC-

based renewable energy gateway (REG), respectively. The home 

server gathers both the energy consumption data through ZigBee 

and energy generation data through the REG. By taking into 

account both consumption and generation, the home server 

optimizes home energy use. 

 A home has two parts concerning energy, consumption and 

generation. Numerous home appliances and lights are in the 

energy consumption part. Renewable energies such as solar and 

wind energies are in the energy generation part. Because a home 

consumes and generates energy, a control device like a home 

server needs to monitor and control both energy consumption and 

energy generation to minimize the energy cost. 

In the energy consumption part, the energy consumption 

of home appliances and lights is monitored through an energy 

measurement and communication unit (EMCU) that is installed in 

each outlet and each light. The EMCU measures the energy and 

power consumption of home appliances and lights; it periodically 

transfers the measured values to the home server. The EMCU 

communicates with the home server using ZigBee which is well 

known as a low power communication. The home server gathers 

the energy and power data from the outlets and lights through a 

ZigBee access point (AP). It analyzes the gathered data and 

makes the energy and power usage profile of home appliances 

and lights. Through the home server, users can browse the energy 

and power information and figure out the energy usage of home 

appliances and lights  

In the energy generation part, the energy generation of 

solar and wind power system is monitored through an REG. The 

solar power system comprises solar panels, PLC modems, a solar 

inverter, and an REG. A PLC modem is attached on each solar 
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panel; it communicates with the REG. The PLC modems monitor 

the status of each solar panel and transfer the monitored status 

data to the REG. The solar inverter converts solar dc power to ac 

power; it monitors accumulated energy and transient power. The 

solar inverter is connected to the REG through serial 

communication. The wind power system comprises a wind 

turbine and a wind inverter. The wind inverter converts wind 

power to ac power. It monitors accumulated energy and transient 

power. The wind inverter is connected to the REG through serial 

communication. 

The REG gathers the status data of the solar panels and 

two inverters. It transfers the gathered data to the home server 

through Ethernet. The home server analyzes the gathered data and 

makes the energy and power generation profile. The REG 

transfers the status data of solar panels, a solar inverter, and a 

wind inverter to the home server. The transferred data describe 

the performance of each solar panel, the solar power system, and 

the wind power system. The data aggregator gathers the 

transferred data and stores them in the information database. 

The home server manages the EMCUs installed in 

outlets and lights through a ZigBee AP. The home server 

monitors and controls the EMCUs through the node control 

block. The device table manages both home appliances and lights 

connected to the EMCUs. The home server identifies home 

appliances and lights using this table. The energy consumption 

data of home appliances and lights are stored in the information 

database. The aggregated data are continuously accumulated over 

time. The energy consumption manager (ECM) analyzes the 

aggregated data over time, day, week, and month. It creates 

energy consumption information such as: energy use patterns of 

home appliance and lights; total energy use pattern of the whole 

home. The home server figures out the energy consumption 

information of a home using this energy consumption manager. 

 

4. PROPOSED SYSTEM 

 
The existing system consisted of four major units, 

Energy Management and Communication Unit (EMCU), Home 

server, Power Line Communication (PLC) unit for Renewable 

energy monitoring and Renewable Energy Gateway (REG). In the 

energy consumption part, the EMCU is a key component; it is 

composed of measurement and communication blocks. The 

measurement block measures the power, energy, and power factor 

of plugged home appliances. It uses an energy metering IC for 

measuring them. The metering IC measures the voltage and 

current in a sample period; it multiplies them; it integrates them 

continuously. The power and energy is calculated with this 

process. The measurement block includes the power control block 

that supplies or blocks the electricity to connected home 

appliances. 

The communication block supports data transfer 

between the EMCU and the home server. It adopts ZigBee and 

IEEE 802.15.4 wireless personal area network (WPAN) as 

communication methods. It transfers not only the measured 

energy, power, and power factor but also the voltage and current. 

Fig.1 shows the data transfer message that is loaded on the 

ZigBee payload. The MCU in the communication block controls 

the state of the power control block in response to the command 

from the home server. 

Here in the proposed system, In the EMCU block the 

ZigBee wireless network has been replaced by the RS485 

network which is very cost effective than ZigBee network. 

Because, each EMCU requires one ZigBee transceiver.  Also the 

overall function of new EMCU designed by single chip using 

MAXIM 78M6613. In the proposed system the function of 

Renewable Energy Gateway has been embedded into the Home 

Server Unit through RS485 network. The communication 

between the EMCU and Home server unit implemented through 

RS485 network which uses industrial standard MODBUS RTU 

open protocol.  

The main objective of the proposed system is reducing 

the design cost of HEMS by replacing the ZigBee network and 

integrating the function of REG with home server. 

 

5. PROJECT DESCRIPTION OVERVIEW 

 
 The system consists of three major parts, the energy 

consumption part, Energy generation part and Home server. In 

the energy  
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5.1 EMCU 

 
 The energy measurement and communication unit measures 

the energy and power consumption of home appliances and lights. 

The EMCU consisted by a single chip controller MAXIM 

78M6613 which measures energy consumption as well as control 

the load. The RS485 serial communication implemented by using 
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MX485 chip which is connected to CPU through UART Tx and 

Rx pin. All EMCU connected to the home server through a single 

RS485 serial network.  

The voltage and current of the load has been connected 

to the CPU using voltage divider and shunt resister. The 

78M6613 is a highly integrated IC for simplified implementation 

of single phase power measurement. It operates an actuator 

connected to the IO pins to control the power connected to the 

load.  

 

EMCU Block Diagram  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2 80515 MPU CORE 
 

The 78M6613 also includes a 80515 MPU (8-bit, 

microprocessor 8051) that executes instructions in a clock cycle. 

5 MIPS of processing an output of a 5 MHz (4.9152 MHz) using 

the clock results. 80515 architecture eliminates redundant bus 

stages and enables parallel execution of fetch and execution 

stages. Simply take a memory of a coalition with the engine 

cycle; therefore, the 1-byte instructions are a single cycle. It runs 

the same clock frequency of Intel's 8051 device (based on 

MIPS), an 8x performance (average) improves. Clocking the 

processor speed of the real needs of the application process 

(measurement calculations, memory management and I / O 

management) can be adjusted. 

 

 

 

 

 

 

 

 

 

 

 

 

HOME SERVER FLOW CHART 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.3 Home Server Flow chart 

 

 

 

EMCU FLOW CHART 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. CONCLUSION AND FUTURE 

ENHANCEMENT 
 

The aim of this proposal is to develop a low cost low 

cost Home Energy Management System including renewable 
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energy based on RS485 MODBUS RTU. The hardware for the 

design has been identified and the logic for the design has been 

implemented.   

 

7. FUTURE WORK 

 
 The implementation of EMCU using the IC 78M6613 

firmware design for the complete unit must be carried out in next 

Phase. 
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