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Abstract— Power line communication has recently gained 

attention as a useful and natural smart grid technology for 

building the advanced metering infrastructure. In today’s 

modern technology taking manual reading of energy meter is 

complicated and time consuming process which also requires 

a huge man power to perform the task. So in this system we 

are implementing a power line carrier communication (PLCC) 

based advance metering infrastructure along with embedded 

system which will be useful to monitor the meter reading by 

the authorized agency through PLCC and monitored energy 

meter reading will get stored in the PC for data analyzing. It 

can also useful to monitor the load consumption used by each 

consumer in order to prevent energy theft. 
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I. INTRODUCTION 

The power grid has become a essential in the modern society. 

Without a stable and reliable power grid, the daily life of the 

people will become degraded dramatically. The Power Grid 

is an electric power delivery system where the commodities 

have a production to consumption cycle time of zero 

generation, delivery and consumption must be happen all at 

the same time. This requirement creates a unique challenge 

for sensing, communication, and control purpose. These 

challenges will increase rapidly with the integration of new 

technologies desired to address in sustainable manner energy 

independence, modernization of an aging power grid, and 

reduce greenhouse gas emissions. Within smart grid, 

Advanced Metering Infrastructure plays an important role 

and is associated with people’s daily life very closely. AMI 

modernizes the energy metering system by replacing old 

mechanical meters with new smart meters, which provides a 

two-way communications between utility companies and 

energy customers. 

A recent research has given an extensive review of 

the role that PLC has in the Smart Grid across the whole 

power grid, from transmission to distribution. As pointed out 

there, several important advantages are offered by PLC when 

it is employed for utility applications: 

 Utility applications almost require redundancy in 

protection and control, and the need for redundancy 

always includes the availability of redundant 

communications channels: use of PLC allows exploiting 

the existing wired infrastructure thus greatly reduce the 

cost of deploying a redundant communications channel. 

 The use of PLC allows less distinct for the traditionally 

separated functions of sensing and communicating as a 

PLC transceiver can be designed to switch between 

functioning as a sensor and as a modem. 

 Power lines communication often represent the most 

direct route between the controller and Intelligent 

Electronic Device (IEDs) when compared to that of 

packet switched public networks, so that PLC offers 

substantial advantages when used for the  applications 

such as tele-protection where ensuring a low and 

bounded latency is critical. 

 Power line provides a communication path that is under 

the direct and complete control of the utility which is a 

fundamental advantage and cost-saving when operating 

in the countries where telecom markets are deregulated. 

 There is a vast variety of PLC technologies such as Ultra-

Narrowband, Narrowband  and Broadband which finds a 

role in most of the Smart Grid applications, so that PLC 

can indeed provide a wide class of technologies that can 

be employed as an communication solutions from the 

transmission side of the grid down to the home area 

network. 

This project addresses the use of Narrowband (NB) 

PLC for Smart Metering applications, focusing on the recent 

next generation multicarrier-based PLC technologies that 

operate in the VLF/LF/MF bands. Due to the reason of non-

technical loss of electrical energy during transmission, it is 

very difficult for the utility companies to detect and fight 

against the people responsible for energy theft. The unique 

challenges for energy theft in AMI call for the design of 

effective energy theft detection techniques. 

II. EXISTING SYSTEM 

Manual processing of energy meter reading is a complicated 

process when a consumer is not at home, at rainy season and 

there may be chance for the occurrence of error. The detection 

of power theft made by the user illegally is also difficult to 

identify. In case if any wireless sensor network is used for 

transmitting the monitored reading to base station then there 

may be data transmission losses which will result in fault 

reading measurement. It will lead to problem such as error 

prone; the access in modern buildings may be restricted for 

security reasons; requires a lot of time or many personnel 

III. PROPOSED SYSTEM 

Power line carrier communication (PLCC) based advance 

energy metering system along with embedded system is used 

for monitoring the Energy meter reading in the consumer area 

and then the monitored data will be transferred to the base 

station using PLCC communication cable and the energy 

meter reading can be stored for future analysis. It’s a two-way 

communications that enable base station to interact with 

meters and allow customer awareness of electricity pricing on 

a real-time basis. Once if the person is illegally trying to theft 

the power then the information can be known by the 

authorized person and then they can tripper the power supply 

of the consumer. The location of the power theft can also be 

identified. The system provides advantages like Cost 
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effectiveness, time consumption, requirement of less man 

power.  

IV. BLOCK DIAGRAM OF THE PROPOSED SYSTEM 

A. Home section 

 
Fig. 1: Home Section 

B. EB Section 

 
Fig. 2: EB Section 

C. Algorithm 

 Step 1: Start the program 

 Step 2: Initializing the data 

 Step 3: Get EB reading  

 Step 4: Select the mode 

 Step 5: If yes calculate the EB reading 

 Step 6: Modulate the reading 

 Step 7: Feed the modulate reading to PLCC  

 Step 8: Demodulate the EB reading  

 Step 9: Store the data in PC 

 Step 10: If NO Initialize the data 

 Step 11: Get the current & voltage transducer values 

 Step 12: If yes load variation found 

 Step 13: Energy Theft detected 

 Step 14: If No measure the current & voltage values 

 Step 15: Stop the process 

D. Flow Chart 

 
Fig. 3: Flow Chart of the proposed system 

E. Circuit Diagram 

1) Home section 

 
Fig. 4: Home Section 

 

2) EB Section 

  
Fig. 5: EB Section 
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F. Circuit Description 

In the proposed system the energy meter reading is monitored 

through the power line communication carrier and 

transmitted to the power station through same PLCC. The 

voltage and the current value delivered to the supplier can be 

monitored with the help of current and voltage transducer. 

Once there is a variation in the current and the voltage 

transducer value it will indicate the power theft and the load 

will automatically will get tripped out. 

G. Hardware Description 

1) Power Supply 

A  AC  voltage  of  typically  230v  RMS  is  connected  to  a  

step down transformer  to the level down to the desired ac 

voltage. A Bridge rectifier is used to convert the AC supply 

into DC supply. A regulator circuit is used to provide dc 

voltage that has much less ripple voltage but also remains the 

same dc value even  the dc voltage  varies somewhat, or the 

load connected to the output dc voltage changes. A 5V power 

supply is required to operate the PIC16F877A and Sensors. 

Whereas 12V supply is used to operate Relay Circuit. 

2) PLCC 

Power line modem is used for sending and receiving serial 

data over existing AC mains power lines of the building. It 

has high immunity towards electrical noise persistence in the 

power line and built in error checking option so it will never 

provide corrupt data.  The  modem  is  ready in  form  of  a 

circuit  module,  which  is  capable  of  providing  9600  baud 

rate low cost bi-directional data communication. Due to its 

small size it can be easily get integrated and becomes part of 

the user’s power line data communication system. It requires 

5V power supply to get operated.  It provides direct interface 

with microcontroller UART transmitter, receiver pins. 

3) Microcontroller 

A microcontroller is a small computer on a single integrated 

circuit consists a processor core, memory, and programmable 

input/output peripherals. Program memory is in the form of 

NOR flashes or OTP ROM is also often included on chip, as 

well as a typically small amount of RAM. Microcontrollers 

are designed for the embedded applications, in contrast to the 

microprocessors used in personal computers or other general 

purpose applications. 

4) Relay 

A relay is an electrically operated switch for controlling 

purpose. Many relays make use of electromagnet to 

mechanically operate a switch, whereas other operating 

principles are also employed, such as solid-state relays. 

Relays are equipped when it is necessary to control a circuit 

by using a low-power signal with a complete electrical 

isolation between control and controlled circuits, or where 

several circuits areneeded to be controlled by one signal. 

5) Energy Meter 

An electricity meter is a device which is used to measures the 

amount of electric energy consumed by a residence, business, 

or an electrically powered device. Electric utilities make use 

of electric meters installed at customer’s premises in order to 

measure electric energy delivered to the customers for billing 

purposes. They are typically calibrated for billing units, the 

most common one being used is kilowatt hour [kWh]. They 

are usually read once during each billing period. 

6) LCD Display 

A liquid-crystal display (LCD) is an flat panel display, or 

electronic visual display, or video display that makes uses of 

the light modulating properties of liquid crystals. Liquid 

crystals will not emit light directly. LCDs are used to display 

either the arbitrary images or fixed images which can be 

displayed or hidden, such as preset words, digits, and 7-

segment displays as in a digital clock. They make use of the 

same basic technology, except that the arbitrary images are 

made up of a large number of small pixels, while other 

displays have larger elements. 

7) RS 232 

The microcontroller has a built in USART (Universal Serial 

Asynchronous Receiver Transmitter). It is used to 

communicate with any serial device.  It can be used for 

communicating with the PC via the RS232 port of the PC. 

The MAX 232 IC is used as an intermediate connection 

between the PC and the microcontroller, during serial 

communication. The  microcontroller  is  a  TTL  device,  and 

hence  works  on  TTL logic such as 5v is digital 1 while 0v 

is digital0. On the other hand the PC  works on RS 232 logic 

system  whereas  12v  is  digital  1  and  0v  is  digital 0.As 

such  communication  between  these  devices  is  not 

applicable. The MAX 232 IC works as a Logic converter for 

the serial communication.  It will convert all signals provided 

from the microcontroller to the RS232 logic system and 

transmits them to the PC. Also, it converts all 12v RS232 

logic system voltages into TTL voltage before transmitting 

them to the microcontroller. As such the MAX232 IC 

converts the voltages bi directionally. 

H. Advantage 

 Remotely Connect / Disconnection of Power supply 

 Through PLCC Meter 

 Ability to detect tamper events and outage 

 Occurrences 

 Monitor electrical load in real time. 

 System has no running cost for data acquisition. 

 Reduction in manual meter reading costs. 

 Reduction in late and estimated billing costs. 

 Improved meter accuracy & Reduced meter 

 Maintenance expenses. 

 Reduction in Revenue Protection losses 

V. CONCLUSION 

PLC is an important technology for companies that use and 

maintain electrical lines. With the new role assigned to 

utilities and DSOs to manage a more complex and non-

uniform electrical grid, the recent availability of the next 

generation standardized NB-PLC protocols discussed here is 

an important opportunity to make closer the future Smart 

Grid. European and Asian countries are clearly choosing PLC 

technologies to tackle these new challenges. The USA seems 

to prefer the use of wireless (mesh, cellular), but the 

reliability and performance achievable by the next generation 

OFDM-based NB-PLC standards makes them a better choice 

in many operational scenarios. Standardization and 

certification also brought the necessary confidence for major 

vendors to invest millions of dollars in silicon design, and for 

utilities to count on multivendor product availability and 

interoperability. 



Smart Meter Reading Monitoring System for Home using Power Line Communication 

 (IJSRD/Vol. 5/Issue 01/2017/391) 

 

 All rights reserved by www.ijsrd.com 1429 

REFERENCES 

[1] B. Adebisi, A. Treytl, A. Haidine, A. Portnoy, R. U. 

Shan, D. Lund, H. Pille, B. Honary. “IP-centric high rate 

narrowband PLC for smart grid applications” 

IEEECommunications Magazine, Volume 49, Issue: 12, 

pp 46-54, December 2016. 

[2] B.Adebisi,et. al., D2.2 “Channel Model Description” 

DLC+VIT4IP smart grid project, European 

Community’s Seventh Framework Programme 

(FP7/2007-2013) under grant agreement no 247750, 

August, 2012 

[3] S. Galli, A. Scaglione, Z. Wang, “For the Grid and 

Through the Grid: The Role of Power Line 

Communications in the Smart Grid,” Proceedings of the 

IEEE, vol. 99, no. 6, June 2011. 

[4] Signaling on Low-Voltage Electrical Installations in the 

Frequency Range 3 kHz–148.5 kHz, CENELEC Std. EN 

50065-1, April 2011 

[5] B. Adebisi, et al, “ D2.3 - Field test implementation and  

performance report, DLC+VIT4IP smart grid project, 

European Community’s Seventh Framework 

Programme (FP7/2007-2013) under grant agreement no 

247750, March, 2013 

[6] D. Anastasiadou and T. Antonakopoulos, "Multipath 

characterization of indoor power line networks", IEEE 

Trans. Power Del., vol. 9, no. 1, pp. 90–99, Jan. 2005. 

[7] F. Baker, D. Meyer. “Internet Protocols for the Smart 

Grid,” IETF,draft-baker-ietf-core- 15, Apr. 2011. 

[8] C. Chauvenet et al, “A communication stack over PLC 

for multi physical layer IPV6 networking”. 

[9] A. Couvreur, L. Le Ny, A. Minaburo, G. Rubino, B. 

Sericola, L. Tautain. “Performance Analysis of header 

compression Protocol: The RoHC Unidirectional mode” 

[10] Masaaki Katayama, , Takaya Yamazato,  and Hiraku 

Okada, “A Mathematical Model of Noise in Narrowband 

Power Line Communication Systems” 

[11] H. Meng, Y. L. Guan, and S. Chen, "Modeling and 

analysis of noise effects on broadband power-line 

communications", IEEE Trans. Power Del., vol. 20, no. 

2, pt. 1, pp. 630–637, Apr. 2005. 

[12] S. Mudriievskyi, I.Tsakalo, A. Haidine, B. Adebisi, R. 

Lehnert, "Performance Evaluation of MC Backoff 

Algorithm In Narrowband PLC for Smart Metering", 2nd 

IEEE International Conference  on Smart Grid 

Communications  (SmartGridComm  2011),  17-19 

October, Brussels, Belgium, pp. 108 - 113. 

[13] V. Oksman, J. Zhang. “G.HNEM: The New ITU-T 

Standard on Narrowband PLC Techology”.  IEEE 

Communications Magazine, Volume 49, Issue: 12, pp 

38-44, December 2011. 

[14] Zaballos A; Vallejo A; Selga J. M.  “Heterogeneous 

Communication Architecture for the Smart Grid”. IEEE 

Network; September/October 2011. 

[15] DLC+VIT4IP project, Sept. 2010, “Scenarios and 

requirements specification”, Deliverable D1.1available:  

https:/www.dlc.vit4ip.org. 


