Furnace Fireball
Location System

Diagnostic Instrumentation and Analysis Laboratory at Mississippi State University

Background

Coal-fired electric power generating facilities must
be periodically shut down to rebuild the furnace and
replace sensors. Typical shutdowns cost a facility
approximately $1 million per day with a full rebuild
requiring three months to complete. Increasing the time
between rebuilds reduces the costs due to shutdowns,
which can be accomplished by the optimization of the
facility operation so as to reduce corrosion/erosion of
furnace walls and water pipes.

Technology Development and Demonstration

The imaging instrumentation team from the Diag-
nostic Instrumentation and Analysis Laboratory (DIAL)
at Mississippi State University has developed a Fireball
Location Imaging System for near real-time fireball-
position monitoring in a coal-fired furnace.

During September 8-11, 2003, the developed Fur-
nace Fireball Location System was utilized in a field
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Figure

1. The analyzer.

Figure 2. Acquired raw images (left); revealed fireball images
(right).

measurement and demonstration campaign at TVA’s
Bull Run coal-fired fossil plant.

The goal of this field measurement is to demon-
strate the system’s viability for locating the fireball in
near real-time within the system’s field-of-view inside
the coal-fired furnace combustion zone.

By inserting a camera probe into a furnace obser-
vation port, the fireball location can now be revealed for
a fourth of the area of the horizontal cross section in
one of the two combustion zones in a furnace.

Goal: Where is the Fireball?

Furnace optimization requires key information
regarding the position of fireballs inside a furnace.
Improperly positioned fireballs increase the deteriora-
tion rate of walls and water pipes and reduce furnace
thermal performance. Real time monitoring is neces-
sary for timely adjustment of the operating conditions
as the environments change. No instrumentation with
real time image mapping capability exists for character-
ization of the occurrences and conditions in the furnace
combustion zone.

Project Accomplishments

The sophisticated imaging system has been suc-
cessfully deployed and delivered at TVA’s Bull Run
coal-fired power plant. During the measurement cam




paign at the facility, it has been demonstrated that the
system was capable of locating fireballs in near real-
time from the raw flame images in the camera’s field-of-
view inside the operating furnace.

The system performance was effective, safe,
steady and reliable. The system proved to be an excel-
lent tool for real-time fireball-positioning monitoring for
optimizing furnace operation and maximizing the time
between furnace rebuilds. Further development toward
a fully integrated system for permanent installation at
Bull Run fossil plant is underway.
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Figure 3. TVA Bull Run Fossil Plant.
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