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Abstract:In recent years, carbon measurement technology for flue gases has garnered increased attention. Nevertheless, due to the lack
of comprehensive technical standards and systems in China, its formal implementation in the power generation industry remains limited,
particularly concerning CO, monitoring data gaps. Effective methods for addressing CO, data gaps were investigated and three approaches
were compared including retaining the last valid value before the gap, data conversion using oxygen based on default and median correction
values, and utilizing the maximum carbon emission rate within the past 180 hours during long—term evaluations. The findings indicate that
the maximum CO, volumetric fraction in actual fuel combustion varies under different load conditions, with distinct distribution patterns.
For coal-fired units, the variability in the maximum CO, volumetric fraction is approximately 4% , with a median value of 18.67%

that closely aligns with the default value. In contrast, for gas—fired units, the maximum CO, volumetric fraction exhibits two notable stages
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of variation, with a median value of 11.38%, differing by 0.12% from the default. Long—term evaluations show that the corrected method

yields data most comparable to normal conditions, with monthly carbon emission deviations controlled within 1.5 tons, demonstrating high

accuracy and applicability. However, while the 180—hour maximum value method can serve as an effective punitive management tool

for carbon data, its widespread adoption may lead to overestimation of carbon emissions in international negotiations or transactions as

flue gas monitoring becomes more prevalent in the coal—fired power sector.

Key words : carbon measurement,CO, monitoring, thermal power,flue gas,data gaps imputation.
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i @(CO,) . JEIEAEAMIAERR LRI
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Fig.9 Data imputation effects of different methods in shutdown stage

x5 ARBHHERARIMRTERSULA
INEFRRHE A E AR S Mk T
Table 5 Impact of different compensation methods on
hourly carbon emission data of gas turbine units during

different start—up stage

ANIBRHEC (kg - h™h)

Bl )
% {REE ) BIE
108.00 90.55 112.52 99.73
57.04 44.12 66.38 58.84
A
39.53 29.05 51.35 45.51
S w2 -13.62 8.56 -0.16
463.46 444.76 460.20 461.40
191.03 148.47 189.50 189.99
108.77 101.08 111.19 111.48
¥ 2 -22.98 -0.79 -0.13

2 5 AT TRERHLA 4 DA T OLR B,

B 180 h 5 KAE A B B4 /0N B 5k HIE st et A 25 e K,
POERIFRIE S8 ¢(CO,) .., EIE ¢(CO,)
P AN TR S, Fed KA B /T 2 keg/h,
YT 6 HERENLA 4 AR T AL F B, H 180 h
e K ABRIMER P19 /NS i HE £ Ml 25 3 K, IR 2 AR
HIfH,2 FhEET ¢ (CO,) . PRI Y 7 I R0
I, Hl K25 /NT 4 kg/h,

REEHLI R A B #MR T 3 XA SALE
/N B HE B R R AR Ok

Table 6 Impact of different compensation methods on

*x6

hourly carbon emission data of gas turbine units during

different shutdown stage

INEHRHER R (kg + h™!)

Hlgd
IEH frFE ) EIE
95.75 111.7 97.44 97.36
76.92 86.87 79.52 78.72
R
58.58 70.28 61.07 60.45
- Y w2 12.53 2.26 1.76
405.26 420.12 401.53 406.07
225.87 285.87 226.86 229.42
TRIGE
92.92 201.01 102.70 103.86
¥ 2 60.98 2.350 5.100

FEF IR 7 3R 8 M/INETRRHE A 25 50 , 7%
AL R iz 17 K e /b 168 h B EER |
W CO, B BCEE 53 [ fR -l 168 h, RIAEH Ik %
4 WHEHR S 4 b & TR S %R 3, ]
S E BRI 1 0 1 3% 2.5% ~40.0% T fi R
B 5 H L T B fr R B B S % 40% ~ 100%
BRI b7 b, B 4 N L 1 b P i) g i ke
IR AR SR RS 1 h, AT AL 4 AR [R5 E #b
5 A B HE R S e AR 5 R LR 9 Ho b
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Fig.10 Measured data of flue gas with daily maximum
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Table 7 Impact of different compensation methods on
hourly carbon emission data of gas turbine units under

typical working conditions

NI RRHERL B/ (kg - b))
T

fiFy (785 BIE 180 h ok
[+ 0.57 -2.00 -0.38 21.09
G -0.13 -3.61 0.33 69.59
Ji -13.62 8.56 -0.16 126.62
1= 12.53 2.26 1.76 79.05

* 8 BB T RARERMRTT EXT BN /B
HE R 2 HHE 2200 K
Table 8 Impact of different compensation methods
on hourly carbon emission data of coal—fired units under

typical operating conditions

/N RHERCRE/ (kg - B)

T
PREE [785) B1F 180 h ik
[ 3.13 0.03 0.27 89.94
LY 0.19 -3.16 0.43 343.08
A -22.98 -0.79 -0.13 482.34
15 60.98 2.35 5.10 452.01

F9 FEFMRFEINVER BHE N E R W2
Table 9 Expected deviations in monthly carbon

emissions for different compensation methods

H bR/t
HlLeH
PR (780 BIE 180 h fixk
S 0.02 -2.84 0.31 97.91
PRI 7.51 -3.48 1.13 594.50

122 9 W 2 FhHLAL S5 BRI i s 53 s
BB 1E T v b it J 50 dic B 30 OE B 1 A A
P B B R 229/ NT 1.5 1, ATACH o(CO0,) .
B0 e A A HIE 0, 48T ¢ (CO,) . BE

40

(B AR IBELAR B P 228 B AT A it — A fe = 1]
BRI MER s A EICHE o B A R R S Y

AT Ml A 555 8 A Ml Jon o s 248 A7 2L A R L
K2, H180 h F KA AR i 14 Tk RS ol 8040 DR v
B EL SR, R R A B 1D A b B R
TIPEAE BT B, E A DA AT RV
5 B A R AN TRIAMBR T A R Y
Al e Xl 22 22 AR AR AN ] 20, T H R A
52180 h f R AN B2 R R P S B, &
FFk [ 7 [ P 2 0B AT S S R A w58 B I e A
KEATIL SO, I ¢ (CO,) B HY J5 ik
FEA R DRI AR R A SRR H T M 5 AR R s
TERLAG ) 5 2wl Sl s ERA JEE AV A P 34
BER A F 2N HEE R TER B HIE

3% i

=A

1) #BESHLAL CO,RFR M BB AL AR H 2K
EhZR T RE |, Fa s 1B AT R WL M < rh o, 14
T EAE 11% ~ 16% 0 8, A ML HAE 3% ~4%

2) PIHLAL R 1 92 BR @ (€O, ) | AN R 57 i
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I 0(CO,) . B A 78 1 far 5607 0] L SR 28 fk
N R S B () i 18.67% , 5 A8 (AR
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