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Simple Cycle Gas Turbine SCR 

Ammonia Injection Grid (AIG) 
SCR Catalyst 

Diffuser Vanes 

Flue gas 

750-1000ÁF 

Å  SCR Performance Parameters: 

      -  NOx Reduction 

      -  Ammonia Slip 

 

Å  Uniform NH3/NOx Profile 

   at Catalyst Inlet is Critical! 

 

CO Catalyst 

Tempering Air 

NH3 Dilution Air 

NH3 

Perforated Plate 
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Cogeneration Gas Turbine SCR 

Ammonia Injection Grid (AIG) 
SCR Catalyst 

Å  No Diffuser Vanes 

Å  No Perforated Plates 

Å  No Tempering Air 

Flue gas 

~550-650ÁF 

Å  SCR Performance Parameters: 

      -  NOx Reduction 

      -  Ammonia Slip 

 

Å  Uniform NH3/NOx Profile 

   at Catalyst Inlet is Critical! 

 

CO Catalyst 

NH3 Dilution Air 

NH3 
Steam Tube Banks 
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Optimizing Gas Turbine SCR Performance  

Å Troubleshooting - How to Distinguish NH3 Maldistribution 
from Bypass 

 
Å AIG Tuning - Catalyst Inlet NH3/NOx Distribution  

 
Å Identifying Flue Gas Bypass 

 
Å Catalyst Management/Measuring Catalyst Activity 
 
 
 

 
 
 
 

 

Topics 
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What Can Lead to Non-Compliance: 

NH3/NOx Maldistribution, Bypass? 
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Stack NH3 vs. NOx 

NH3/NOx RMS Effects Bypass Effects 
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A simple stack test can distinguish 
ÅNH3 Maldistribution 

ÅFlue Gas Bypass 
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Stack NH3 vs. NOx 

NH3/NOx RMS Effects Bypass Effects 
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Stack NH3 vs. NOx 

NH3/NOx RMS Effects 

Effects 
Bypass Effects 
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How to best generate this data? 
ÅWet Chemical NH3 measurements? 

ÅContinuous NH3 measurements? 
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TDL Instrumentation 

ÅTesting facilitated using a 

continuous TDL NH3 

analyzer 

 

ÅData set can be generated 

in less than a day 

 

ÅData available in real time 

ÅUnisearch NH3 TDL 
ÅDual Path 

ÅTwo Channel 

ÅFiber Optic Coupled 
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NH3-TDL Lines of Site 

Gas 

Flow

NH3TDL
Optical Paths
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TDL NH3 Measurements on a Large Combined Cycle 

NH3/NOx RMS Effects Bypass Effects 
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AIG Tuning 
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Gas Turbine SCR AIG Tuning 

Å Tuning is Facilitated by Installing a Permanent Sample Grid at 

the Catalyst Exit: 

ÅNot feasible to manually traverse a large combined cycle 

system for AIG tuning 

ÅTypically need 36 to 60 probes depending on AIG design 

 

Å With Permanent Probes Tuning can Typically be done in One 

Day 

 

Å The NOx Profiles at the Exit of the Catalyst can also Help 

Identify Bypass 
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NH3/NOx Distribution and AIG Tuning 
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How Well is Your AIG Tuned? (As Found RMS Values) 

15 

Most of the GT AIGs we encounter are not tuned very well! 
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How Important is the NH3/NOx Distribution? 

ÅSCAQMD is pushing NOx from 5 to 2 ppm in So. Cal. 

ÅAssumption is that just adding more catalyst will be the solution 

ÅJust tuning the AIG allows 2 ppm NOx to be achieved 

ÅAdding 50% more catalyst helps, but not as much as tuning 

RMS=20% Add Catalyst Tune AIG To  RMS=10% 
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Outside View of a Permanent Sample Grid on a 

Large Combined Cycle 

Sample probe exit 

ports 

Sample probe 

lines brought 

down to grade 

17 



MP303 

Sample Probes Attached to Catalyst Modules 
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FERCoôs Multipoint Instrumentation 

ÅSamples 48 points in 15 

minutes 

ÅNOx and O2 
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AIG Design Affects Tuning 

20 

Å No Adjustments: Some systems have no 

adjustment valves- Bad Idea! 
 

 

Å 1-D: Commonly used design 
 

 

 

 

 

 

Å Multi Zone: Better 
 

 

    

    

Two Horizontal Zones         Horizontal and Vertical Lances         Three Horizontal Zones  
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AIG With No Adjustability 
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AIG: No Adjustability 

22 

Permanent 

Probe Grid for 

Tuning. 

Difficult to 

Tune Without ! 
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 Normalized NH3/NOx Profiles ï As Found 

Orig. AIG RMS = 35% 

NH3 Header 
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 Normalized NH3/NOx Profiles ï Before & After  

All Holes Resized RMS = 16% Orig. AIG RMS = 35%   
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Duct Burners Impact AIG Tuning 

Duct Burners Off 

(Inlet NOx ppm) 
Duct Burners On 

(Inlet NOx ppm) 

AIG Difficult to Tune 

NH3
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AIG Tuning, 1-D AIG Design; NH3/NOx 

As Found, RMS = 22% Tuned, RMS = 13% 
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AIG Tuning, 1-D AIG Design; Outlet NOx 
Port Westward
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