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ABSTRACT

An economical solution for reducing NO, emissions from coal fired utility boilers equipped with
pre-New Source Performance Standard (pre-NSPS) cell burners is being developed. Since over 12%
of the U.S. generating capacity is produced from cell burner boilers, this development is very' significant for the utility industry.
Cell burners manufactured in the 1950's and 1960's rapidly mix the pulverized coal and combustion air, resulting in highly turbulent and efficient combustion. Typical NO, emissions from cell burner
boilers average 1.0 to 1.8lb/105 Btu.
This paper presents the results of retrofitting American Electric Power's Muskingum River Unit 5,
a 600 MWe supercritical cell burner boiler, with DB Riley low NO, CCV ' burners. Initial results
demonstrated the ability to reduce NOB emissions greater than 50% without the requirement for overfire air, off-stoichiometric firing, burner respacing, mill system and coal piping changes or pressure
part modifications. Long term operation, which recently included switching coals, has resulted in
some deterioration in NO, performance. Results of the initial optimization testing are presented along
with plans for reoptimizing unit operation to restore the low NOX levels.
Plans for developing DB Riley's "next generation " low NOx pulverized coal burner (CCV® II) will
also be presented. There is potential use for this advanced design on other cell burner units in
American Electric Power's system for improved NO, reduction performance.

INTRODUCTION
American Electric Power (AEP), based in Columbus, Ohio, has over 24,000 MWe of installed
electrical generating capacity. Over 5600 MWe of this electrical capacity comes from six coal fired
boilers equipped with pre-NSPS cell burners. AEP is one of the largest owners of boilers with cell
burners. The six units range in nominal size from 600 to 1300 MWe generating capacity.
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In 1993, AEP implemented a program to find a viable solution for reducing NOx emissions from
cell burner boilers. Specific objectives were to:
• reduce NOx emissions by at least 50%
•
•
•

reduce NOx emissions using low NOx burners that would not require air staging via
overfire air (OFA) or off-stoichiometric firing
develop a technical and economical low NOx technology for application to all of
AEP's cell burner boilers
reduce NOx emissions without degradation in boiler performance

A review of available technology in the industry indicated that NOx reduction was possible by (1)
installing modified cell burners that replace the upper nozzle with an OFA port, or (2) respacing and
installing low-NOx burners to resemble a more conventional wall fired installation. These options
were abandoned because of concerns for lower furnace corrosion, the long-term effects of deep staging on overall boiler operation, and the significant cost associated with pressure part modifications to
rearrange the burners.
The technical approach desired by AEP was to install low NOx burners without OFA as a direct
replacement for all the cell burners. DB Riley was selected by AEP to implement this approach. The
significant factors influencing this decision were:
• With the DB Riley Controlled Combustion Venturi (CCV®) burners we did not
anticipate any requirement for overfire air or air staging for reducing NOx by 50%,
thus minimizing lower furnace waterwall corrosion due to reducing atmospheres.
The CCV® burners were simply a "plug in" replacement for the pre-NSPS cell burners
and would not require costly pressure part changes.
•

The CCV® burners would not require any changes to the existing miffing system and
coal piping configuration.
The CCV® burners would not require respacing the burners despite the high furnace
heat release rates typical of these types of boilers.

UNIT DESCRIPTION
AEP and its subsidiary, Ohio Power, chose Muskingum River Unit 5 (MR5), shown in Figure 1, as
the demonstration site for the DB Riley burner technology. This unit, originally designed and manufactured by Babcock and Wilcox (B&W) in the early 1960's, is located in Beverly, Ohio. The boiler is
a supercritical design producing superheated steam at a rate of 4,035,000 lb/hr, 3800 psig operating
pressure and 1000°F operating temperature. The electrical generating capacity is a nominal 600 MWe.
As shown in Figure 2, pulverized coal was previously burned using twenty B&W two-nozzle cell
burners and ten standard circular burners arranged in an opposed fired configuration. Figure 3 shows a
schematic of the original two-nozzle cell burner. The unit has five B&W MPS size 89 pulverizers
which feed ten coal nozzles each. The furnace dimensions are approximately 63 feet wide by 39 feet
deep. MR5 burned a high volatile bituminous coal from Central Ohio. Typically, uncontrolled NOx
levels from cell burner boilers average from 1.0 to 1.8 lb/106 Btu. The uncontrolled NOx level measured at Muskingum River Unit 5 was 1.2 lb/106 Btu. The objective of this project was to reduce NOx
emissions to below 0.6 lb/106 Btu with minimal impact on boiler performance and particularly on flyash unburned carbon (UBC) levels.
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