Terms Last Revised: 5/31/2016 
Compliance for Duct Burners from Part 60 Subpart Da:

NOx:  Compliance for Duct Burners via Heat Input:
In order to determine compliance for duct burners used in combined cycle systems, with emissions standards based on heat input (from 40 CFR 60.44Da(a)(1)) either of the following methods may be used:
The permittee may conduct a performance test (as required under 40 CFR 60.8) using the Method 7 (or acceptable alternative) from Appendix A of Part 60.  Compliance with the emissions standard, based on heat input, shall be determined using the average of three (nominal 1-hour) runs for the initial and subsequent performance tests.  During the performance test, one sampling site shall be located in the exhaust of the turbine prior to the duct burner and a second sampling site shall be located at the outlet from the heat recovery steam generating unit.  Measurements shall be taken at both sampling sites during the performance test; or
Compliance may be demonstrated by using CEMS for measuring NOx and oxygen or carbon dioxide that meet the requirements of 40 CFR 60.49Da.  The sampling site shall be located at the outlet from the steam generating unit, which shall constitute the NOx emission rate from the duct burner of the combined cycle system.
[bookmark: _GoBack]Alternatively, data from a NOx CEMS certified according to the provisions of 40 CFR 75.20(c) and Appendix A to Part 75, that meets the quality assurance requirements of 40 CFR 75.21 and Appendix B to Part 75, may be used, except that data used to meet the requirements of 40 CFR 60.51Da shall not include substitute data values derived from the missing data procedures in Subpart D of Part 75, nor shall the data have been bias adjusted according to the procedures of Part 75.
[40 CFR 60.48Da(j)]

NOx:  Compliance for Duct Burners via Heat Output:
The permittee, demonstrating compliance for duct burners used in combined cycle systems based on heat output (standards from 40 CFR 60.44Da(d)(1) or (e)(1)), shall use one of the following methods:
a.	The emission rate (E) of NOx shall be computed using the following equation:
E = (Csg x Qsg) - (Cte x Qte) / (Osg x h)
Where:
E = Emission rate of NOx from the duct burner, ng/J (lb/MWh) gross output;
Csg = Average hourly concentration of NOx exiting the steam generating unit, ng/dscm (lb/dscf);
Cte= Average hourly concentration of NOx in the turbine exhaust upstream from duct burner, ng/dscm (lb/dscf);
Qsg= Average hourly volumetric flow rate of exhaust gas from steam generating unit, dscm/hr (dscf/hr);
Qte= Average hourly volumetric flow rate of exhaust gas from combustion turbine, dscm/hr (dscf/hr);
Osg= Average hourly gross energy output from steam generating unit, J (MWh); and
h = Average hourly fraction of the total heat input to the steam generating unit derived from the combustion of fuel in the affected duct burner.
Method 7E of Appendix A of Part 60 shall be used to determine the NOx concentrations (Csg and Cte).  Method 2, 2F, or 2G of Appendix A to Part 60, as appropriate, shall be used to determine the volumetric flow rates (Qsg and Qte) of the exhaust gases.  The volumetric flow rate measurements shall be taken at the same time as the concentration measurements.
The permittee shall develop, demonstrate, and provide information, satisfactory to the Director, to determine the average hourly gross energy output from the steam generating unit and the average hourly percentage of the total heat input to the steam generating unit is derived from the combustion of fuel in the duct burner(s).
Compliance with the applicable NOx emission standard is determined by the three-run average (nominal 1-hour runs) for the initial and all subsequent performance tests; or
0. The permittee may elect to determine compliance with the applicable NOx emission standard in 40 CFR 60.44Da(d)(1) or (e)(1), based on the heat output, on a 30-day rolling average basis as follows:
The emission rate (E) of NOx shall be computed using the following equation: 
E = (Csg x Qsg) / Occ
Where:
E = Emission rate of NOx from the duct burner, ng/J (lb/MWh) gross output;
Csg= Average hourly concentration of NOx exiting the steam generating unit, ng/dscm (lb/dscf);
Qsg= Average hourly volumetric flow rate of exhaust gas from steam generating unit, dscm/hr (dscf/hr); and
Occ= Average hourly gross energy output from entire combined cycle unit, J (MWh).
CEMS, meeting the requirements of 40 CFR 60.49Da, shall be used for measuring NOx and O2 (or CO2) to determine the average hourly NOx concentrations (Csg).  
The continuous flow monitoring system, specified in 40 CFR 60.49Da(l) or 60.49Da(m), shall be used to determine the volumetric flow rate (Qsg) of the exhaust gas.  
If the option to use the flow monitoring system in 40 CFR 60.49Da(m) is selected, the flow rate data used to meet the reporting requirements of 40 CFR 60.51Da shall not include substitute data values derived from the missing data procedures in subpart D of Part 75, nor shall the data have been bias adjusted according to the procedures of Part 75.  The sampling site shall be located at the outlet from the steam generating unit.
The continuous monitoring system specified under 40 CFR 60.49Da(k) for measuring and determining gross energy output shall be used to determine the average hourly gross energy output from the entire combined cycle unit (Occ), which is the combined output from the combustion turbine and the steam generating unit.
In lieu of installing, operating, and recording data from the continuous flow monitoring system, specified in 40 CFR 60.49Da(l), the permittee may determine the mass rate (lb/hr) of NOx emissions by installing, operating, and maintaining continuous fuel flowmeters following the appropriate measurements procedures specified in Appendix D of Part 75.  If this compliance option is selected, the emission rate (E) of NOx shall be computed using the following equation:
E = (ERsg x Hcc) / Occ
Where:
E = Emission rate of NOx from the duct burner, ng/J (lb/MWh) gross output;
ERsg= Average hourly emission rate of NOx exiting the steam generating unit heat input calculated using appropriate F factor as described in Method 19 of Appendix A of this part, ng/J (lb/MMBtu);
Hcc= Average hourly heat input rate of entire combined cycle unit, J/hr (MMBtu/hr); and
Occ= Average hourly gross energy output from entire combined cycle unit, J (MWh).
[40 CFR 60.48Da(k)(1) and (2)]

NOx:  Compliance for Duct Burners (general):
Where the duct burner steam generating unit utilizes a common steam turbine with one or more subject duct burner steam generating units, the permittee shall either:
determine compliance with the applicable NOx emissions standards by measuring the emissions combined with the emissions from the other unit(s) utilizing the common steam turbine; or
develop, demonstrate, and provide information satisfactory to the Director on methods for apportioning the combined gross energy output from the steam turbine for each of the duct burners, which ensures an accurate estimation of emissions.
[40 CFR 60.48Da(k)(3)]

For any duct burner, the permittee is not required to install or operate:
a CEMS to measure NOx emissions;
a wattmeter to measure gross electrical output;
meters to measure steam flow, temperature, and pressure; or 
a continuous flow monitoring system to measure the flow of exhaust gases discharged to the atmosphere.
[40 CFR 60.49Da(o)]
