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Abstract— This paper presents where area of research in 

only limited literature are reported, hence the research in 

this area finds a lot of scope which will enable the 

researchers to develop an indigenous technique for flame 

stability improvement. The main objective is to design and 

analyze the operation of Boiler Flame Control by Control 

Area Network is an important aspect of the thesis. As a part 

of the thesis work overall system will be controlled and 

monitored using Dock light software. In this thesis work the 

entire system will be controlled and temperature reading for 

flame generated by burner will be recorded at different 

stages. 
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I. INTRODUCTION 

In the past few decades, the need for improvements in 

automotive technology caused increased usage of electronic 

control systems for functions such as engine timing, anti-

lock brake systems, and distributor less ignition. Originally, 

point-to-point wiring systems connected electronic devices 

in vehicles. More and more electronics in vehicles resulted 

in bulky wire harnesses that were heavy and expensive. To 

eliminate point-to-point wiring, automotive manufacturers 

replaced dedicated wiring with in-vehicle networks, which 

reduced wiring cost, complexity, and weight. In 1985, 

Bosch developed the Controller Area Network (CAN), 

which has emerged as the standard in-vehicle network. CAN 

provides a cheap, durable network that allows the devices to 

speak through the Electronic Control Unit (ECU).  

CAN allow the ECU to have one CAN interface 

rather than analog inputs to every device in the system. This 

decreases overall cost and weight in automobiles and boiler 

plants. Each of the devices on the network has a CAN 

controller chip and is therefore intelligent. All transmitted 

messages are seen by all devices on the network. Each 

device can decide if the message is relevant or if it can be 

filtered. 

Maintaining a good flame in a boiler is the key to a 

good boiler performance. Unstable flame is always a threat 

for boiler furnace explosion which can lead to a large outage 

of the boiler and economic loss. When a flame failure occurs 

in a boiler, the boiler desk operator and the local operators 

will have to act immediately and bring the boiler back on 

line with all safety taken in to consideration. It is always 

seen that the greatest number of explosions in boilers take 

place during start-up and shutdown. It is during this period 

that the probability for unburned to accumulate in flue gas 

path of the boiler is very high. Hence it has become a 

practice of all boiler designers to interlock purging the boiler 

with boiler start-up. 

II. PROBLEM STATEMENT 

The flame control process inside a boiler is highly complex 

and nonlinear with strong-coupling and time delayed 

influences. It is well understood in literature that it is not 

easy to achieve high efficiency in operating large utility 

boilers and most existing practices in the industry are highly 

sub-optimal. Nonuniform temperature distribution inside a 

boiler is known to cause tube rupture, a frequent failure 

mechanism for boiler operations. But to maintain a uniform 

temperature distribution inside a boiler is difficult even for 

domain expert in practice due to the dynamic air flow inside 

the boiler. One of the most frequently used practices today 

to deal with nonuniform temperature distribution is spraying 

water inside a boiler, which introduces unnecessary 

efficiency loss and additional operating cost. Another 

practice is to remold a boiler by re-arranging super-heater 

panels to alleviate the uneven temperature distribution, 

which requires to shut down the boiler and cannot be done 

in real-time. Hence, to avoid solving the physical-based 

CFD models, researchers have proposed to use machine 

learning-based methods to predict boiler temperature or 

other related parameters to control boiler flame. 

III. OBJECTIVES 

Design and analyze the operation of Boiler Flame Control  

High efficiency in operating large utility boilers. 

Application to Remote control 

IV. COMPONENTS 

A. MCP 2551-CAN TRANSRECEIVER 

The MCP2551 is a CAN transceiver chip. It is capable of 

reading data from a CAN bus and transmitting and receiving 

data from a microcontroller or CAN controller. The 

MCP2551 is an 8-pin chip. The Rx pin, pin 4, is the receiver 

pin. It receives the data from the CAN bus. It reflects the 

differential bus voltage between CANH and CANL. Pin 6 

represents the low side of the bus. The CANH, CAN HIGH, 

pin, pin 7, is the pin that represents the high side of the bus. 

The RS pin 8, is the slope resistor input. 

 
Fig. 1: MCP 2551 
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B. The Can Bus 

 
Fig. 2: The Can Bus 

The data link and physical signaling layers, which 

are normally transparent to a system operator, are included 

in any controller that implements the CAN protocol, such as 

TI's TMS320LF2812 3.3-V DSP with integrated CAN 

controller. Connection to the physical medium is then 

implemented through a line transceiver such as TI's 

SN65HVD230 3.3-V CAN transceiver to form a system 

node. 

Signaling is differential which is where CAN 

derives its robust noise immunity and fault tolerance.  

Balanced differential signaling reduces noise coupling and 

allows for high signaling rates over twisted-pair cable. 

Balanced means that the current flowing in each signal line 

is equal but opposite in direction, resulting in a field-

canceling effect that is a key to low noise emissions. The 

use of balanced differential receivers and twisted-pair 

cabling enhance the common-mode rejection and high noise 

immunity of a CAN bus. 

The two signal lines of the bus, CANH and CANL, 

in the quiescent recessive state, are passively biased to ≉ 2.5 

V. The dominant state on the bus takes CANH ≉ 1 V higher 

to ≉ 3.5 V and takes CANL ≉ 1 V lower to ≉ 1.5 V, 

creating a typical 2-V differential signal. 

C. Transmitter function 

The CAN bus has two states: Dominant and Recessive. A 

Dominant state occurs when the differential voltage between 

CANH and CANL is greater than a defined voltage 

(e.g.,1.2V). A Recessive state occurs when the differential 

voltage is less than a defined voltage (typically 0V). The 

Dominant and Recessive states correspond to the Low and 

High state of the TXD input pin, respectively. However, a 

Dominant state initiated by another CAN node will override 

a Recessive state on the CAN bus. 

 
Fig. 3: Transmitter Function 

D. DOCKLIGHT SOFTWARE 

DOCKLIGHT communication window shows the current 

communication on the selected serial port(s). Dock Light 

distinguishes between two communications channels 

(channel 1 and channel 2), which represents the incoming 

and outgoing data in Send/Receive Mode or the two 

communication channels being observed in Monitoring 

Mode. 

 
Fig. 4: DOCKLIGHT SOFTWARE. 
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V. SOFTWARE IMPLEMENTATION 

Dock light can process serial data streams containing any 

ASCII code 0 - 255 decimal. Since there are non-printing 

control characters (ASCII code < 32) and different 

encodings for ASCII code > 127, not all these characters can 

be displayed in the ASCII text window. Nonetheless, all all 

characters will be processed properly by Dock light and can 

be displayed in HEX, Decimal or Binary format. Dock light 

will process the serial data on any language version of 

the Windows operating system in the same way, although 

the ASCII display might be different. A Dock light project 

mainly consists of user-defined sequences. These may be 

either Send Sequences, which may be transmitted by Dock 

light itself, or Receive Sequences, to detect a special 

message within the incoming serial data 

 
Fig. 5: Software 

VI. SCHEMATIC DIAGRAM OF THE SYSTEM 

 

VII. ADVANTAGES 

 Most common application in-vehicle electronic 

networking. 

 Medical equipment manufacturers use CAN as an 

embedded network in medical. 

 The controller area network (CAN) is used in aircraft 

with flight state sensors, navigation systems, flight data 

analysis to aircraft engine control systems such as fuel 

systems, linear actuators and pumps, transmission 

airbags, antilock braking, electric power steering etc 

VIII. CONCLUSION 

The design, development and control-oriented models and 

appropriate control strategy for the optimization of flame 

control for a power boiler have been presented in this work. 

The effectiveness of the system identification scheme used 

for the development of the CAN model can be validated on 

a running boiler. The Control network and sensors has aided 

in the implementation of advanced control strategies for 

optimization of main stream temperature control. 

Unmeasurable temperature variables were estimated using 

the Dock light software. It would be more appropriate to use 

this control method in running boilers to control the main 

steam temperature with good precision at the optimum value 

and thereby increase the power generation to the optimum 

level. Besides, as literature survey reveals, all aspects of the 

thesis it would be excellent tools in the hands of power plant 

authorities for framing boiler simulators and to provide 

operator training. 
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