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Abstract— The ultimate aim of the paper is to reduce peak 

demand in domestic sector. This is related to the issues of 

peak demand and lengthy, inaccurate billing process. In this 

paper time varying electricity pricing plans has been 

included. So, if consumer use electricity during peak hours 

has to pay extra charges of electricity. Time varying 

electricity pricing is to save over use of electricity during 

peak hour. In this paper we have proposed a system which is 

automatic billing system. This system is about to faster 

response, high accuracy in the calculations, reduce human 

efforts and time efficient.  
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I. INTRODUCTION 

Population is increases and as population is increasing the 

demand of electricity on the utility is also increasing. To 

fulfill the demand and ensure the continue supply of 

electricity utility are forced to increase the generation. Instead 

of adapting electricity generation to match the changes in 

demand, the demand itself could made more flexible to 

reduce requirement of electricity[2]. This paper is about to 

reduce the over use of electricity during peak hours and to 

propose a system which will perform automatic billing. Time 

varying electricity pricing it means different charges of 

electricity for different time interval of the day. But in this 

paper we are only considering to reduce peak hour 

consumption.so, consumer has to pay extra charges for peak 

hour consumption only. So that consumer will reduce peak 

hour consumption to reduce their electricity bills. Another 

system which is automatic billing system. Now-a-days we are 

observing of network of automation is spreading widely. 

Demand response has proved effective at shifting 

consumption away from peak hours , thus increasing system 

efficiency and stability,and with this reducing the need of 

peaking generation[2].Implementation of this automatic 

billing will make our billing more reliable, faster and time 

efficient. 

II. BLOCK DIAGRAM WITH DESCRIPTION 

Components of the smart billing system are: 

 Microcontroller 

 LCD 

 Display 

 Opto-coupler 

 Memory IC 

 Relay 

 WIFI module 

 Buzzer 

 
Fig. 1: Block Diagram 

A. Microcontroller (Pic16F877A) : 

The PIC microcontroller PIC16f877a is one of the most 

renowned microcontrollers in the industry. This controller is 

very convenient to use, the coding or programming of this 

controller is also easier. One of the main advantages is that it 

can be write-erase as many times as possible because it use 

FLASH memory technology. It has a total number of 40 pins 

and there are 33 pins for input and output. PIC16F877A is 

used in many pic microcontroller projects. PIC16F877A also 

have many applications in digital electronics circuits. 

B. LCD 

LCD (Liquid Crystal Display) is used in all the electronics 

projects to display the status of the process. A 16x2 

alphanumeric LCD is most widely used module of LCD 

nowadays. There are several others type of LCD available in 

market also. 

The reason for choosing LCD over other display component 

or devices is that it is 

 Low cost 

 Easily programmable 

 Large number of display character etc. 

C. Opto-coupler (MCT2E): 

Opto-isolators or Opto-couplers, are made up of a light 

emitting device, and a light sensitive device, all wrapped up 

in one package, but with no electrical connection between the 

two, just a beam of light. The light emitter is nearly always 

an LED. The light sensitive device may be a photodiode, 

phototransistor, or more esoteric devices such as thyristors, 

TRIACs etc. 

D. Memory IC (AT24C04): 

AT24C04 contact smart card is one of the most popular 

memory chip card that used in Hotel, Membership, E-ticket, 

data storage etc. 

E. Relay 

Relay is an electromagnetic device which is used to isolate 

two circuits electrically and connect them magnetically. They 
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are very useful devices and allow one circuit to switch 

another one while they are completely separate. They are 

often used to interface an electronic circuit (working at a low 

voltage) to an electrical circuit which works at very high 

voltage. For example, a relay can make a 5V DC battery 

circuit to switch a 230V AC mains circuit. Thus a small 

sensor circuit can drive, say, a fan or an electric bulb. 

A relay switch can be divided into two parts: input 

and output. The input section has a coil which generates 

magnetic field when a small voltage from an electronic circuit 

is applied to it. This voltage is called the operating voltage. 

Commonly used relays are available in different 

configuration of operating voltages like 6V, 9V, 12V, 24V 

etc. The output section consists of contactors which connect 

or disconnect mechanically. In a basic relay there are three 

contactors: normally open (NO), normally closed (NC) and 

common (COM). At no input state, the COM is connected to 

NC. 

F. WIFI module(ESP8266) : 

ESP8266 ESP-01 Serial WIFI Transceiver Module is a cheap 

and easy way to connect any small microcontroller platform, 

like Arduino, wirelessly to Internet. ESP8266 has powerful 

on-board processing and storage capabilities that allow it to 

be integrated with the sensors and other application specific 

devices through its GPIOs with minimal development up-

front and minimal loading during runtime. Its high degree of 

on-chip integration allows for minimal external circuitry, and 

the entire solution, including front-end module, is designed to 

occupy minimal PCB area. 

ESP-01 WIFI Transceiver Module is addressable 

over SPI and UART, making this an exceptionally easy 

choice for anyone wanting to build an Internet of Things 

thing. You can use AT commands to connect to Wi-Fi 

networks and open TCP connections without need to have 

TCP/IP stack running in your own microcontroller: You can 

simply connect any microcontroller to this module and start 

pushing data up to the Internet. 

G. Buzzer 

Piezo buzzer is an electronic device commonly used to 

produce sound. Light weight, simple construction and low 

price make it usable in various applications like car/truck 

reversing indicator, computers, call bells etc. Piezo buzzer is 

based on the inverse principle of piezo electricity discovered 

in 1880 by Jacques and Pierre Curie. It is the phenomena of 

generating electricity when mechanical pressure is applied to 

certain materials and the vice versa is also true. Such 

materials are called piezo electric materials. Piezo electric 

materials are either naturally available or manmade. 

Piezoceramic is class of manmade material, which poses 

piezo electric effect and is widely used to make disc, the heart 

of piezo buzzer. When subjected to an alternating electric 

field they stretch or compress, in accordance with the 

frequency of the signal thereby producing sound. 

III. WORKING 

The proposed residential demand response system is useful 

for saving the excess demand for electricity in peak hours. 

This provides financial benefits to private consumers as a 

compensation for their flexibility in the timing of their 

electricity consumption. The system having mainly 

Microcontroller PIC16F877, LCD display, Energy meter, 

Opto-coupler IC, Relay, any Load consuming electricity and 

WIFI module for wireless communication between 

microcontroller unit and desktop based application we are 

going to design for our system. In the system we are going to 

propose having mainly the microcontroller which 

continuously receives the electricity unit consumption i.e. 

pulses from the Energy meter present in the system for that 

particular home where the system is installed. The units’ 

consumption received from Energy meter are sent to the web 

server designed for our application wirelessly via WIFI 

module interfaced in the proposed system. At the desktop 

based application side monitoring of overall electricity 

consumption is done where all decisions related to the billing 

of electricity usage in peak hours is done. As along with the 

unit consumption the timing details are also updated at the 

side of Desktop based application. So that system can apply 

relevant extra charges to the unit consumptions during peak 

hours. The user having excessive usage of electricity in the 

peak hours will be charged more than the normal usages of 

electricity and an alert will be given by the proposed system 

regarding usage of electricity. This will help to reduce the 

electricity usage in peak hours and ultimately saving of 

electricity will be done by the users. In peak hours also there 

will be scheduling of charges is done. As one can monitor the 

electricity usage of particular home from remote location the 

system provides another feature where controlling is also 

possible from remote location. Whenever there will be a 

maintenance round, the admin person can cut down the 

electricity connection from remote location. 

 
Fig. 2: Algorithm 

IV. IMPACT OF DIFFERENT ELECTRICITY PRICE STRUCTURES 

ON AUTOMATED RESIDENTIAL DEMAND RESPONSE 

Recently, time-of-use rate plans have been proposed to 

residential customers with the objective of re-shaping the 
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aggregate demand [2]. Many studies and projects shows that 

when consumer reduces its demand during peak hours to 

reduce electricity bills, and higher rebound peak shifted 

towards the off-peak period [2]. CPP is Critical Peak Pricing, 

or we can call it critical peak event so, in this our utility can 

announce critical peak in case of emergency and so consumer 

would reduce their consumption to reduce their own cost. 

CPP is just a part of Time-of Use price structure, it also 

cannot avoid or prevent peak rebound but in case of 

emergency it can help to cope up with it. 

V. ADVANTAGES 

1) No need to note down meter reading manually 

2) Man power can be saved 

3) Remote monitoring is possible with the help of Web 

server facility 

4) Helps to distribute the load evenly 

VI. LIMITATIONS 

1) Peak may be rebounded 

2) High implementation cost 

VII. FUTURE SCOPE 

1) The system can be more effective by adding features like 

messenger system with due date. 

2) The feature which can be provided is that the consumer 

can use the equipment and pay the bill according to the 

priority given. 

VIII. CONCLUSION 

The proposed system is going to establish a paper free system. 

Time varying electricity pricing will definitely reduce the 

peak hour consumption.so this can helps to improve the 

financial condition of the state. Helps to stabilize the system 

by reducing peak hour load. Overall this system is useful to 

achieve a faster and reliable billing system. 
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