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Abstract: To investigate the potential of carbon emission monitoring technology in optimizing thermal power unit
operations beyond the “double control” of emissions in thermal power enterprises, an F-class gas-steam combined
cycle unit where a CO, monitoring system is installed at the tail chimney is selected to be discussed. Research is
conducted using online fuel monitoring data from the front pressure regulating station and flue gas monitoring
data from the rear chimney environmental protection measurement point. The results reveal that, in the high-load
section, the flue gas monitoring carbon emission rate is consistently higher than the fuel monitoring rate, although
both curves exhibit similar trends, indicating comparable yet offsetting data. For units operating at medium loads,
atmospheric conditions are crucial. Elevated temperatures may increase heat loss, while reduced air pressure can
minimize compressor energy consumption, thereby decreasing the unit’s instantaneous carbon emission intensity.
Among various parameters, adjusting the turbine expansion ratio, compressor pressure ratio, and steam fuel power
ratio could be effective strategies to minimize carbon emissions without altering the unit load.

Y B B H3: 2024-02-02

& W H: ExR@APEEIIGHE (2021YFF0601001) ; |4 A& FG AR R H (GEG/AJS-22-002)

Supported by: National Key Research and Development Program (2021YFF0601001); Science and Technology Project of Guangdong Energy
Group Co., Ltd. (GEG/AJS-22-002)

F—EHET: Bk 1990, B, Wt TRE, REFFOTEMSR CCUS HiRL BESIEMNEAR MRS HEE A TSR,
chengongda@geg.com.cn.



5% 6 3

BRATE 55 R e i A2 A R UR FEH LA R HE RS -5 2 D] 3 4 97

Key words: gas-steam combined cycle unit; CO, emission monitoring; carbon accounting; natural gas; operation

optimization

TER ARG — BT R Y, K HATD & R IR
[ Ay N AR SE A S0RE, AT e AT
T4 A TR E B IS IR TR AR 1 2 H AR, RHRABRERA
ML COL AR HERA T 555 W T2 G ) L ALK
HEBR IR 7 52 (1) 0 2 S 4308, 1 i 3 (B K FLAT ML Ak
HEBov & AT BB 7 SOy 2022 4 12 H 21 H
ARSI EN R 1) (Al = SR E S
i tar K Et) (BURERFRIER) W 07
V5T B B BURT ) S A8 A & 112 1 e HEF I HE
TR i, AREEA DCMRRIER B30T BRI 4 5 J 1A
B E BT &, s —F W), HRE
BT EE T AT 5 H A iR HE R A
i A (= N2 & 1 R A €7 D =R % = K & WD B S
K R AP AF B A% A 5 B 294155, A LU TPkt
I3 BT HLZEJ B i HE T L -8

Ty — PR HE SR G U R M ) 2k
W%, FERICAAIRE SRR R, &
INBIHE OB AR AT IARD 2, HAT TG I P -0,
B EX T COL 7E 2k Wa 72 1 A 525 IR 356 A %o 5% [
FIRR AW S, (E 2021 4F 9 H, ‘ESEHE
AR ST 3T AR X e B PR A s R4
K Reds Rt A COm) A A HEOE
SN ARBIEY (DT 2376—2021), A fft—
w7 HIa e ARYR S, ST 2R I EE 1)
Bk, AEARIEER 2022 4F 5 A% TR A TAER
FBER  F AT COL HE O K 5 4% S
PEA T, AEEMIMVHTER A X
PR S T — P R, ARSI
DPEAS 2 B Beial s T AERS281,

B 3 ) LA R A 2 50 s DK AR ST
FHOCHIE 5T N 03 il 82 4047 A% 0 s 5 1 I 5 1) L
XEOAT, SR T IELR IS L I TAT o 2RI 2 %)
Lo T B MR HE S A RO 5 S, R
MBRHE S8 7= H R R R AR — 8, A7 1E
IEAHRR R, BERBLERI IE 1T IRAEAR R I0], Rk
ISR Yy COL I ()M A 21 M I R it K 7K
) EATRCHE AR I, SR T B AL ZE B HE R
RS ERREWITE, REEARERE. L
I RO R 7T B K 6 S 2 Sl E ) ] HE TR
COz HEBEHEAT T X AT, R I M I s s T
HEHAE, JTTRMERFEITE. BRI, S5k

http://rlfd.cbpt.cnki.net

2 DN BAS FEE 25 25 2 i A S 4 SR 81,

A5G T WL HFBURAE 5 18 47 DA (1) 43 B 47F
B, RHRRTIRANARNHIFE D XIRHEER
TWAZHEITIE, WRIEAH RIS AT s LA .
B Tk R S B X A () 5 A L 2L ) B R
BEAT IR ESE I A, RIAS [FIHLAE T Hgar 1)
T HE ORI AT W 1) 22 S PR ST T 2 S5 R T
ETTE, WA T BABGRE SHLAHRR., 77
i RS T. AT ERRPKRR, KW ES
K. KRB FE ARG, ML 57 i R AT U
Tl T80 2 18 DR S AR 200, T ORI 5 3 T 52 IR T
Wz E RS S FL R, MDA T RGtis
TS HHAT T

BRI, 9 13— D A28 B HR O 0 Hes % il
AT, R B R B 77 K L s
ITRAL B, AR SCUAHE F R SHLA N R,
TEH R NS CO Wil R4, a3k i T AT v 1
JE b BRRHE 2 e 0 H 5 5 5 i 08 1 B ORI 0 <
TELR M IR T Rt o, BEEAT A% SR 5 M I 2
PERTEEXT 23, WX AR AR A S A R AT G T L4 I
I BRI FE I F RGERIBR R 2R 70 M, i i an ey
M FH AT )5 S AE 22 I BRI K AL AR 77 1B AT
RETENEREE.

1 #RTTE
L1 i B — R A )

ZHEFREITIE, W 7R 42 e I Bk HET80H 22

TR I

R = Fc xC,, xOp x44 /12 Q)
T : Rever AR £E 26 B MU HLZEL ) CO. HETBOH %,
t/h: Fc JYEAII T R AR STHAER, 10% m¥h (FRil
N, AHIFTE A U PR R AR AU TE R
Bl Ca WRARFWBIE TR SIRE, t/(x<10* md)
ARt R ), AHE 7 Hb A 8 H 3l 78 42 (2353 ) 1
MEE GEL b, Lk T EZ AN Bk 5
3ED; O ARMRABANE, B 99%.

B TRk 7 2 W I AL BRI

Eﬁ_uel = Zin:l( Rfuel XT) (2)

b n ATARAE B RORL B HEAT R R T R
PR TR Bs . ASHT FTAE B Edfa 18I F& 9 10 min.,




98 kA%

2024 4F

Y Cor 50 FH A 38 1) 75 22t 15 A5 SR T
133 BB HE ST B B A ) v £ 2 M I
BBy “RRBHIIN”, 24 Cor {8 FHAR TS TR R IR E
FARAL K R 5 B B B B B IR Bl B i, )
RERRL I kA R S, BBy BB .
1.2 fRim B —HR S 72 2 45

=i 75 2 W Pk HETEOE B 2R AL T CEMS
HHPHECTH R, LT RS % (I E TG LIRS
(SO2. NOx. RUKi4) HE 2L b I AR G )
(HJ75—2017) 5 DU/T 2376—2021, iy “IH
AR, BAR L E(3):

Ruuegss = Coo, XV x44/(22.4%10°) ?)

ﬁ ':F' : Rfluegas ?\j’—:mﬁﬁ”ﬁ?iﬁaﬁﬁ{)ﬂﬂ E‘]*ﬂéﬂﬁﬁﬁkﬁi@$ ’
Uh: Eeges JUR IS RONLALBRHER , t,
REAXQPEATE s Coo, ML L M F T3
MR CO AT HL, %, AWHFEHAEM 3 & H kM
COp FELE MM SCRIIME, s Fh A 1 L P4 o i
BEATAEIN; VN WIESAR TR, m¥h G ),
A diR@). KE)IHE, AHTUTEE CEMS H R
DN R S AR SR M AR, 2L A 534
TR S IR R B SCR I AT R S5 R

273 B +P
V, =0. % x —2 S x(1-— X 4
v 273+t 101325 ( sw) @)

Q, =3 600x F xK,, xV, (5)

A Qs MBS E, méh; NSRS, C,
Ba WA ERE /1, Pa; PN KAETT, Pas Xsw
JHAEIRE, %; F OIS BT AR, m?;
Ve NI IRIE, mis; Ky NEEY R

L3 HMABERFHREN =HE

KRBT AR — 2R A TR AL A i iR B
WE 1. RIS TTIRERBEIRSIR ML
)y, [FI R UM B R B b i 280
AV M IR 28R L5, 2 HLILR R &
LA BR LR L, XA H AT S A RE R LA
W Z2g12 —Rr22,

AT MR SAC LR &, 08 TE F 5 IS AT I BR
JiiiY 2248 (selective catalytic reduction, SCR) M
FeM AN e At P, DRI AT DAIA N SR Gt 3 i iy
AN ARSIl R, BN
R, Boeint i o A R ASHLZEL R FH R 2 H i
LRE T2, EORMOAN S SIS AR ISR, (H IR &
(CO(NHa)2) ¥ A F B AR R 25 A B H ik

http://rifd.cbpt.cnki.net

N JHTE IS 22717 N R 250 fif 7= £ (1) CO2s (AL, i
Tl 2 G0 2 A BB TSI o BT MR 1 CO2 75 25 M
R 2 A, I UV R LS LA
22 S ) CO ME A RAEBLIABR « ASWF 7T A R
ek o 7 2 W Bl 98 K I TE R R AR SR LG
SR I A T R AR R Rt o, AR R
A PR I S, A S L 2 M I R R T SRR
T s LR DGR OB ORI AR, e W13 52 B2
FEMITR ARG, CO2 £ 2k I I AR v %
#*, 5P CEMS JHARAE SRR, A0+ SRR
) J 3 o

RIS i

THE B s [

-
Pl F REFEDL

AP

REFTS ERT R

o

1 MS-ZERERIARBRETE
Fig.1 Schematic diagram of the power generation principle
of a gas-steam combined cycle unit
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