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Table S1 Evaluation of relative standard uncertainty via the calculation-based method
	Uncertainty component
	Relative standard uncertainty (%)

	Uncertainty from coal weighing process ()
	0.35

	Uncertainty due to representativeness of coal sampling ()
	2.00

	Uncertainty from moisture measurement on as‑received basis ()
	0.42

	Uncertainty from moisture measurement on air‑dried basis ()
	0.42

	Uncertainty from elemental carbon content measurement on air-dried basis ()
	0.70

	Uncertainty from using default values ()
	2.30

	Combined uncertainty (U)
	6.40



The total systematic uncertainty for each component is determined by applying a root sum square analysis to the coal weighing process, representativeness of coal sampling, moisture measurement on as‑received basis, moisture measurement on air‑dried basis, elemental carbon content measurement on air‑dried basis, and using default values as follows:
	U=
	(S1)



Table S2 Evaluation of relative standard uncertainty via the measurement-based method through comparison tests in March 2025
	Parameter
	CEMS average value
	Offset
	Systematic Uncertainty
	Combined standard uncertainty (%)
	Combined relative standard uncertainty
(%)

	
	
	
	Comparison tests
	Spatial
	Instrumental
	
	

	Velocity
(100% load, m/s)
	18.53
	1.59
	0.16
	0.13
	1.02
	1.04
	5.60

	Velocity
(55% load, m/s)
	11.99
	0.86
	0.15
	0.11
	0.67
	0.69
	5.78

	Velocity
(32% –37% load, m/s)
	7.18
	0.23
	0.16
	0.27
	0.44
	0.55
	7.61

	CO2 concentration
(99% load, %)
	16.37
	1.12
	0.17
	0.13
	0.09
	0.23
	1.41

	CO2 concentration
(55% load, %)
	13.78
	0.98
	0.17
	0.11
	0.07
	0.22
	1.57

	CO2 concentration
(32%~41% load, %)
	12.03
	1.33
	0.25
	0.27
	0.06
	0.37
	3.12



The combined relative standard uncertainty of CO2 emission derived from the measurement-based method (comparison tests in March 2025) under different operating conditions is determined by a root sum square analysis to the gas velocity, CO2 concentration uncertainties as follows:
	Uhigh=
	(S2)

	Umedium=
	(S3)

	Ulow=
	(S4)



Table S3 Combined relative standard uncertainty of CO2 emission derived from the measurement-based method (comparison tests in March 2025) under different operating conditions
	Operating conditions
	Uncertainty component (%)
	Combined relative standard uncertainty (%%, k=2)

	
	Velocity
	CO2
	

	High load (≥70% load)
	5.60
	1.41
	11.55

	Medium load (≥40%load, ≤70% load)
	5.78
	1.57
	11.98

	Low load (＜40% load)
	7.61
	3.12
	16.45



Using the results in Table S3, the overall uncertainty for the measurement-based method over January to June was obtained as a weighted average of the load-specific uncertainties, with weights equal to the hourly fractions of high, medium, and low load operation.


Table S4 Evaluation of relative standard uncertainty via the measurement-based method through comparison tests in September 2025
	Parameter
	CEMS average value
	Offset
	Systematic Uncertainty
	Combined standard uncertainty (%)
	Combined relative standard uncertainty
(%)

	
	
	
	Comparison tests
	Spatial
	Instrumental
	
	

	Velocity
(100% load, m/s)
	20.47
	1.54
	0.15
	0.13
	1.14
	1.15
	5.63

	Velocity
(51%–53% load, m/s)
	12.45 
	0.43 
	0.14 
	0.27 
	0.72 
	0.78 
	6.30 

	CO2 concentration
(99% load, %)
	15.96 
	1.16 
	0.26 
	0.13 
	0.09 
	0.30 
	1.89 

	CO2 concentration
(52%–54% load, %)
	14.21 
	0.89 
	0.18 
	0.27 
	0.08 
	0.34 
	2.38 



Table S5 Combined relative standard uncertainty of CO2 emission derived from the measurement-based method (comparison tests in September 2025) under different operating conditions
	Operating conditions
	Uncertainty component (%)
	Combined relative standard uncertainty (%, k=2)

	
	Velocity
	CO2
	

	High load (≥70% load)
	5.63
	1.89
	11.88

	Medium and low load ( ≤70% load)
	6.30
	2.38
	13.47



Using the results in Table S5, the overall uncertainty for the measurement-based method over July to December was obtained as a weighted average of the load-specific uncertainties, with weights equal to the hourly fractions of high, medium, and low load operation.







Table S6 Combined relative standard uncertainty of CO2 emission derived from the calibrated measurement-based method (comparison tests in March 2025) under different operating conditions
	Parameter
	CEMS average value
	Offset
	Systematic Uncertainty
	Combined standard uncertainty (%)
	Combined relative standard uncertainty(%)

	
	
	
	Comparison tests
	Spatial
	Instrumental
	
	

	Velocity
(100% load, m/s)
	18.53
	1.59
	0.16
	0.07
	0.34
	0.38
	2.04

	Velocity
(55% load, m/s)
	11.99
	0.86
	0.15
	0.06
	0.22
	0.27
	2.28

	Velocity
(32%–37% load, m/s)
	7.18
	0.23
	0.16
	0.15
	0.15
	0.26
	3.68

	CO2 concentration
(99% load, %)
	16.37
	1.12
	0.17
	0.13
	0.18
	0.28
	1.69

	CO2 concentration
(55% load, %)
	13.78
	0.98
	0.17
	0.11
	0.15
	0.25
	1.82

	CO2 concentration
(32%–41% load, %)
	12.03
	1.33
	0.25
	0.27
	0.12
	0.39
	3.24



Table S7 Combined relative standard uncertainty of CO2 emission derived from the calibrated measurement-based method (comparison tests in March 2025) under different operating conditions
	Operating conditions
	Uncertainty component (%)
	Combined relative standard uncertainty (%%, k=2)

	
	Velocity
	CO2
	

	High load (≥70% load)
	2.04
	1.69
	5.30

	Medium load (≥40%load, ≤70% load)
	2.28
	1.82
	5.84

	Low load (＜40% load)
	3.68
	3.24
	9.80



Using the results in Table S7, the overall uncertainty for the calibrated measurement-based method over January to June was obtained as a weighted average of the load-specific uncertainties, with weights equal to the hourly fractions of high, medium, and low load operation.

Table S8 Evaluation of relative standard uncertainty via the calibrated measurement-based method through comparison tests in September 2025
	Parameter
	CEMS average value
	Offset
	Systematic Uncertainty
	Combined standard uncertainty (%)
	Combined relative standard uncertainty
(%)

	
	
	
	Comparison tests
	Spatial
	Instrumental
	
	

	Velocity
(100% load, m/s)
	20.47
	1.54
	0.15
	0.12
	0.37
	0.42
	2.05

	Velocity
(51%–53% load, m/s)
	12.45 
	[bookmark: _GoBack]0.43 
	0.14 
	0.14 
	0.24 
	0.31 
	2.49 

	CO2 concentration
(99% load, %)
	15.96 
	1.16 
	0.26 
	0.05 
	0.17
	0.32 
	1.97 

	CO2 concentration
(52%–54% load, %)
	14.21 
	0.89 
	0.18 
	0.02 
	0.15 
	0.24 
	1.67 



Table S9 Combined relative standard uncertainty of CO2 emission derived from the measurement-based method (comparison tests in September 2025) under different operating conditions
	Operating conditions
	Uncertainty component (%)
	Combined relative standard uncertainty 
(%, k=2)

	
	Velocity
	CO2
	

	High load (≥70% load)
	2.05
	1.97
	5.69

	Medium and low load ( ≤70% load)
	2.49
	1.67
	6.01



Using the results in Table S9, the overall uncertainty for the calibrated measurement-based method over July to December was obtained as a weighted average of the load-specific uncertainties, with weights equal to the hourly fractions of high, medium, and low load operation.

1

