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Supplementary Information

Full XGBoost Model for NO, Emission Rate (Training Year: 2017; Test Year: 2018)

1. Heat Input (MMBtu)

2. Gross Load (MW)

3. CO, (short tons)

4.50; (pounds)

5. Unit Type_Tangentially-Fired
6. Hourly Capacity Factor

7. Load Range

11. Name Plate Capacity (MW)

12. Unit Type_Dry Bottom Wall-Fired Boiler

13. Hourly Ramping Capacity Factor

14. Facility Longitude

15. NO, Control(s)_Low NO, Burner Technology w/ Closed-coupled OFA
16. Month

17. NO, Control(s)_Overfire Air

8. NO, Control(s)_Steam Injection 18. NO, Control(s)_Dry Low NO, Burners/SCR*

9. Facility Latitude 19. NO, Control(s)_Water Injection

10. NO, Control(s)_Dry Low NO, Burners  20. NO, Control(s)_Dry Low NO, Burners/Ammonia Injection

/Water Injection/SCR* * SCR: Selective Catalytic Reduction
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Full NN Model for NO, Emission Rate (Training Year: 2017; Test Year: 2018)
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1. Heat Input (MMBtu)

2. Gross Load (MW)

3. CO, (short tons)

4. Name Plate Capacity (MW)

5. S0, (pounds)

6. PM Control(s)_Cyclone

7. NO, Control(s)_Other

8. NO, Control(s)_Dry Low NO, Burners
/Water Injection/SCR*

9. NO, Control(s)_Water Injection/SCR*

10. Fuel Type (Secondary)_Residual Oil

11. Unit Type_Combined Cycle
12. NO, Control(s)_Overfire Air

13. PM Control(s)_Electrostatic Precipitator

14. NO, Control(s)_Overfire Air/Low NO, Burner Technology w/ Separated OFA
15. Fuel Type (Secondary)_Diesel Oil

16. Unit Type_Tangentially-Fired

17. NO, Control(s)_Ammonia Injection/SCR*

18. NO, Control(s)_Dry Low NO, Burners/SCR*

19. Fuel Type (Secondary)_Residual Oil, Wood

20. S0, Control(s)_Dry Lime FGD

* SCR: Selective Catalytic Reduction
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Figure S1: The permutation importance of the features ranked from the most important to the least (bars,
left axis), together with the corresponding training R? (blue dots) and test R? (green triangles) by adding
features to the model one at a time (lines with markers, right axis), of the (a) full XGBoost model; (b) full
NN model for NO, emission rate (trained on 2017 data, tested on 2018 data).



Model for NO, Emission Rate
with Different Prediction Horizons (Test Year: 2019)
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Model for NO, Emission Rate
with Different Amount of Training Data (Test Year: 2019
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Figure S2: The model performance on 2019 data in terms of R? with respect to (a) different prediction
horizons increasing from 1 (trained with the data from 2015 to 2018) to 4 years (trained with the data from
2015); (b) different amount of training data, starting with half-year data of 2018, and ending with 4-year

data from year 2015 to year 2018.



