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Abstract; To enhance the carbon emission data measured quality of gas-fired power plants, the bias a-
nalysis of online carbon emission data was conducted by employing mass balance method and continuous
emission mentoring system ( CEMS). Initially, CO, emissions from an F-class gas-steam combined cycle
unit were calculated by using the mass balance method and the CEMS-based flue gas monitoring method,
with the mass balance results serving as benchmark values for bias analysis. Subsequently, a theoretical
value correction method based on fuel composition calculation was established to rectify abnormal CEMS
measurements , followed by calculation of revised daily carbon emissions. Spearman correlation coefficient
was then applied to analyze correlations between deviations and operational parameters. Finally, uncer-

tainty coverage intervals of carbon emissions were evaluated through error propagation analysis. Key find-
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ings reveal that a 12.46% relative deviation of a certain month carbon emissions between the fuel-based

calculation and CEMS-derived emissions by using measured CO, volume fraction and flue gas flow in an

actural example unit. The theoretical value calculation in identifying and rectifying abnormal online moni-

toring values is effective, after applying theoretical value corrections to adjust the CEMS-measured CO,

volume fraction and flue gas flow for the following three months, the relative deviation of daily carbon e-

mission reduces from 16.2% to 1.69% . Carbon emission deviations demonstrate significant correlations

with operational parameters including unit thermal efficiency and flue gas oxygen volume fraction. The ob-

served inter-method carbon emission relative deviations significantly exceeded measurement uncertainty

inclusion interval, highlighting systematic deviation between these two approaches, with flue gas flow

measurement identified as the primary uncertainty source in CEMS method, necessitating enhanced flue

gas flow measurement accuracy for error mitigation.
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