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ABSTRACT 
Electrical power network that covers almost all over the 

places in the world. Electrical power network can be utilized 

as a communication medium; it is possible due to its widely 

spread network and connectivity. The trending technology of 

communicating over the power line network is known to 

everyone since 19th century. The main aim of this project to 

propose low cost system hardware for controlling and 

monitoring boiler system at the power generation plant using 

power line carrier communication (PLCC) technology. The 

proposed system allows them to full control on the power 

generation plant with less effort. PLCC technology that 

enables sending and receiving data over AC power line. New 

modulation technologies are widely used ins power line 

technology. Due to the ease of installation, inexpensive, high 

speed communication medium, availability of AC cables, low 

cost, high reliability and security the PLCC is widely 

preferred over the wireless communication or other short 

distance communication technologies. PLCC technology is 

better than GSM technology due to ease of installation, 

availability of network, low cost of installation, high 

reliability. 
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1. INTRODUCTION 
While preparing a communication system, we have to provide 

extra cables and special encoding techniques. In order to 

reduce this type of work, we have to send the communication 

signals along with the AC power line. This can be achieved by 

Power Line Carrier Communication (PLCC) technology. This 

technology is used in the automated meter reading, substation 

level, home automation, etc [8]. The research is ongoing to 

implement PLCC in various applications such as economical 

and industrial application. We are proposed a system to 

implement the PLCC for boiler system at power generation 

plant. PLCC can be used in both AC and DC power line 

cables. Recently PLCC is evolved as a cognitive radio 

networks and this network used to avoid the spectrum 

deficiency in communication signals [1]. PLCC technology 

provides successful transmission in both narrowband and 

broadband communication [3]. 

PLCC technology is more suitable for substation and 

distribution electrical power networks than the other 

technologies like WIFI, WIMAX, and ZIGBEE etc [4]. PLCC 

technology is used instead of fiber optic and wireless 

networks in smart grid systems [11]. In this paper we are 

simulated the model to control and monitor boiler system 

parameters at power generation plant. 

2. POWER LINE CARRIER 

COMMUNICATION 
PLCC means simply the information signal is transferred over 

the already existing electrical power line wiring infrastructure. 

It is also called as power line communication, main 

communication, power line digital subscriber line and power 

line networking. PLCC technology has been established from 

many years but it is still not used in the home and small 

industry application. The information signals are transmitted 

by superimposing with the 50 Hz electrical signal frequency. 

In PLCC technology various modulation techniques used are 

as Frequency Shift Keying (FSK), Amplitude Shift Keying 

(ASK), Phase Shift Keying (PSK), Orthogonal Frequency 

Division Multiplexing (OFDM), Coded Orthogonal 

Frequency Division Multiplexing (COFDM), Spread 

Spectrum (SS) and Gaussian Minimum Shift Keying (GMSK) 

[10]. PLCC systems consist of a high frequency signal 

injection over the electrical power lines [6]. 

3. SYSTEM DESCRIPTION 
This system is proposed to use in the small industries 

specifically for the boiler system. To control and monitor the 

entire boiler system through power line network with the help 

of power line carrier communication. This proposed system 

saves complex wiring installation, human efforts and human 

resource at the power generation plant. The control room acts 

as host station for transmitting the controlling signal and 

receiving the signals from boiler system to monitor the 

parameters and PLCC modem is acts as transceiver serially 

using recommended standard (RS232). PLCC modem uses the 

regular power outlet to transmit and receive the controlling 

signal. The parameters required for boiler system collected by 

the different sensors and then it send to control room through 

PLCC.  

4. SYSTEM DIAGRAM 
A. Control room section 

Figure (a) proposed the block diagram of control room 

section. The control room section operates as a transmitter and 

receiver. If the keypad generates the controlling signal then 

this system acts as a transmitter and if it receives the boiler 

parameters then it acts as receiver. In this proposed system 

microcontroller is used control send and receive the signals 

for successful transmission. 
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Figure (a): Block diagram of control room system section. 

The command signal is send in the form of characters or 

numbers to control the boiler system section i.e. ON or OFF 

water heater, water motor, etc. The microcontroller converts 

the command signal into serial digital signals. This data is 

merged with the help of zero crossing detector in PLCC 

modem and transmit over the AC power line. This section 

receives the information signal from boiler system section to 

continuously monitor the parameters of boiler system. 

B. Boiler system section. 

 

Figure (a): Block diagram of boiler system section. 

The boiler system section also operates as a both transmitter 

and receiver. The transmitted command signal from control 

room received by the PLCC modem at the boiler system 

section. PLCC modem converted it into serial digital signal. 

This serial digital data signals are sending to the 

microcontroller. Then microcontroller gives command signal 

to the relay driver for which equipment have to be control. 

And then it sent to display section for monitoring purpose. 

The sensors connected with boiler system collects data and 

send to the microcontroller to convert it into a digital data 

signal. Then this digital data send over the power line with the 

help of PLCC modem.   

B. PLCC Modem 

PLCC will modulate and demodulate the data on the AC 

signal and it is cost effective modem. It has 9600 bps interface 

baud rate. This module has two types of operating mode. It 

uses a transparent mode when control module MODE pin set 

to high level, or a custom operating mode when set to low 

level. It connected easily with the microcontroller and AC 

power line. No need to initialize the module programming, 

normal serial communication type similar manner 

programming. PLCC modem sends data in the format of a 

start bit, 8 data bits, 1 stop bit format. KQ330 modem is a 

complete carrier module, and transmitting data independent of 

the zero crossing detector. After carrier demodulation digital 

filtering done to improve its anti-interference ability of the 

data carrier. 

5. HARDWARE 
A. Control room section 

 

B. Boiler system section. 

 

6. RESULT 
A. Monitoring all parameters of boiler system 

 

We are mainly focusing on tree parameters of the boiler 

system i.e. temperature, pressure, and water level. As shown 

in these parameters are continuously shown on the display at 

the both section of entire proposed system. 

B. Setting temperature for boiler system 

 

With the help of keypad at the control room section we can set 

the temperature according to the requirement. According to 
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temperature value the entire system will works till it does 

changed from control room. 

7. CODING 
In this proposed system two different codes for control room 

section and boiler system section. At boiler system section it 

continuously collect values from sensor and send towards the 

control room section but if there is an signal receive from gas 

sensor then shuts down entire the system and only display unit 

shows the safety notifications. When command signal 

received from control room section, boiler system parameters 

are set to particular values. The monitoring of parameters is 

possible at both the sections. 

8. CONCLUSION 
In this proposed system of power line carrier communication 

we concluded that KQ330 module has a better transmission 

distance over a power line. Wireless communication is costly 

and short distance and also it is not strong in the winter season 

as compare to PLCC technology. Power line carrier 

communication is an advanced way of communication 

technique. As compared to wireless technology, it transmits 

signal over the longer distance and also it can receive any data 

at any power terminal connected in same electrical power 

network. 
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