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HIGH TEMPERATURE SCR SYSTEMS ON
FRAME SIZE COMBUSTION TURBINES
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— NOx Control by

Selective Catalytic Reduction

* NOX reacts with NH, given the
right Environment

e “Active Sites” on the Catalyst
facilitate the Reaction between
NOX & Ammonia
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» 4NO + 4NH, +::

. NO + NO, + 2NH, =

+ 2NO, + 4NH; +0,

+ 6 NO, + 8 NH; ==>\{N, + 12H,0

SCR Chemistry
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e

Catalyst Sizing

« Exhaust Mass Flow
e Exhaust Temperature
« Exhaust Gas Composition

e Exhaust NOX

« NOX reduction efficiency

« Ammonia Slip

« Catalyst Life & Starts/Stops
« Fuels - Gas, Distillate

e System Pressure Drop




PHYSICAL CHEMICAL

Catalyst Types

e Plate

« Coated Honeycomb

« Extruded Honeycomb

e Pellet
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3% Vanadium
0.5% Vanadium

Titanium Dioxide

Zeolite
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— Ammonia Slip

» Over Feeding of NH,
» Imperfect Distribution of NH, in the Exhaust Gasses
» Imperfect mixing of NH, with the Exhaust Gasses

» Imperfect Temperature and/or flow Uniformity at the
Catalyst

> Insufficient Exposure of the NOx/NH; Mixture to
Active Catalyst Sites




Catalyst SO, to SO, Conversion

More Function of Temperature

Less Function of Catalyst Type

Example
e 3% V205 @ 716°F 1.5% Conversion
e 0% V205 @ 716°F 0.2% Conversion
e 0% V205 @ 1022°F 10% Conversion
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Frame Size Combustion Turbine

High Exhaust Flow

High Temperature
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Frame Size Combustion Turbine

To Cool or Not To Cool

That is the question
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I et Aty

atalyst Activity

|s Affected by O, and H,O Content
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CONCLUSION

* 80% to 90% NOx Reduction on Frame Size
Combustion Turbinesin Open Cycleis Possible.

 Flow Modeling to Assure Temperature & Flow
Unifor mity at the Catalyst is Required.

e Cool the Exhaust Gasses.

 Design the AFCU for Sufficient NH, Flow,
Especially when Distillate Fuels ar e used.
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