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Abstract

This paper focuses on carbon emissions in the power generation industry. It analyzes carbon emission
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quota schemes, factors affecting power plant emissions, the link between calorific value and coal
quality, and related economic implications. Based on relevant documents from the Ministry of Ecol-
ogy and Environment, it explains quota allocation and carry-over rules, explores the gradual reduc-
tion of emission benchmarks, and explains how this drives corporate emission cuts. It also derives
a carbon emission calculation method for power plants, identifying key factors like power output,
coal consumption, and calorific value. Through experiments on 985 coal samples from 451 suppli-
ers, it is found that calorific value has a weak correlation with total moisture and net calorific value.
Finally, using a coal-fired power plant as a case, it shows that lowering calorific value can yield sig-
nificant economic benefits by reducing emissions.
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CRAEBCE ) FrEdE NI — ol kA A iR = U R 1] [2], 2020 43 [H fa) tH 740 &
AW, PR BB, SRR HER3]e XA EE T RIE AR SRR HESh A iz S [H
R TR Y, R IREINTRIE gk ik R T RITE AR A SO gk QA oo o B A e (1) T 2L
5[4 3T 5 4R, HATILI COp HEL L) o T LS HEUY 40%, HEZSRE TR 5] [6]. FkE
MBS “XUR Hbn ", AT REIREE A L Pob a5 R L 2R 57 45 Wk R AR TR 20 AR A AL R T 21 [ 7]-[12]
A4 X DA R BTN 5 AR 50 AR, SR FH K2R v 2 e R AR B HE TBU T AR i FUDLZEL B A b s
RUBRIENLAE, VLA SR, FIH SEAEE, ReiEdEelh thas[13]-[18].

A E BHEBOUAE 5 T3 (B 3) T 2021 4R 1E 2R 338 5[19], A9 K HAT L3 AT HERCERA 2000
25, HulC e B L A B S 55T, Wigamisir v, L sHLEI Y5 R,
W AR, BRI E R ERE. 2024 4E 1 H 25 H, EEREE (BHBCS 5 5 8174
By, XERECA S e 7 RGO HEM I M T e, X R IR E G T 38 AT R sk T 6t
BRI HE R 3 H ) B — 25 [20] . B AT LA N LN IS 5 B4R, HA8 538 B AN B 2 R IR i 37 Al
WY, T IERAECE R £ 25K [21] . SCHR[22) K A i AR i 456, R L 5 e
BT X T HTS 5SS IS BCRE T 0P E, SCER[23)4EH T —Fii - k2 T35
S, R HL A AT DR 1 B R HE S e P e P TR A f — BRI R RN, SRR A B bR
SCHR[24] [2512 T2 P RS Z R EAN, 1R T REMIFAN S 58, . K. SHEEZADTIRHNAE S K
W&o BRAS G T E AT A IR B IR BENLA, PTG A BERCHER AR G 8T, 75 SCBRR B HE V7 T #  2E
YEF[26] [27].

TEHE SN, ASCET s S HSE E a5 e KB FIE, SRR A
NI BOUZ S ITEREAT 7 o8, [ AR ST T S ma R R B A BB 2 B R 3, R 2 oAb
HEEE AR GRS 5242, IR s A B AR B HE U 75 e SR Se it T T 2% .

2. R T ERHEARE S o4
2024 4 10 JHEASIRBEHIEN R (2023 2024 418 A B HOBRUAZ 5 R AT AL AU BRI AT R
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X} 2023 4\ 2024 R EL . WEL A%E . B S DUTAEAT T2 R . (AT E) Ll 2023
EE RN AT E AL, ER S A TR B AR N BELIE Ty BORSED T 7 55 5 2= (1 22 Atk
by GRS R AT OB AR R T P WA BRI R SRR, ZEHESD IR HE R R, AN Al i K
BEELE S .

Be A & v 5 AR R

PLAFLAE = PR HEE x KEBIEMEE x JLREBIEIE R + PLALEHRE x fEHJEHEE

RN R EAS IE R 5 WL () R B < 65%I 0 1.015, N 15 HoAh 25 HLZH 17 i

BIERYCN 1. K. BLAJEEE ILE 1.

Table 1. Carbon emission benchmark values for different types of units in 2023 and 2024

5% 1.2023, 2024 FEZAHIHERAEHEE

IR HL Y AE (tCO2/MWh) AEIAIEHEAE (tCO2/MWh)
Fs P 2023 4 2023 4 2024 4 2023 4 2023 4 2024 4
T{E FUEE FUeE SPATE FeE FeE
300 MW 2525 DL B35
I PR 0.7982 0.7950 0.7910
300 MW 525 K LR H R
Il i 0.8155 0.8090 0.8049
PRIGEATLEH 0.1041 0.1038 0.1033
PRIEHF A JEYE . KBS
M SR RIENU RS 0.8352 0.8285 0.8244
IRRALRHLZH)
I\ RS LA 0.3239 0.3305 0.3288 0.0525 0.0536 0.0533

B A v A T
S HERC A R K T 45 F5E = 10000 tCO, + 2L E x 1.5

K AT G R T E AR AT 2025 4F 12 A 31 H 23:59 BCAifF o f, H54s R im FEE, sk
HECATESE T 2024 451 A 1 H % 2025 4 12 A 31 H 1A 2019-2024 4FFCA7 19 52 tH Fl A &9 2 2019 4:~2024
SRR ITIP PN

A 2023 4F 5P E AL, 78507 R BAT W BED R A2 6e 77, A& ML S E kAT
A ARE, B8 S AT M R HE B bRk o B HEBCEHEE RS A ™, A% 1042 R 2023 4 B AR BOE EE
B 2022 £ R P& 1%/ AT, 2024 FERRHEBOE AR 2023 IV FFFEZ) 0.5%. BEHE R AR EH R IRT;,
ANV FEARBR A OGO LR, XN R TR A AR AR IR AL 2 ST IR AR S S

3. X MEHEHN BN EERWMER

W 2022 SEASIBGEN R (Aolkif = TARHBIZE A SRR KR BHE) 2R, Ak
BHR G HEBCR A S8 T A R HL B A A A A RRHER G 7 A2 (8 — S A BRI R I . X T R T B A Sk
e, RA2KQ)
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Eppe = Z(FCi xC,. ;i xOF XEJ €))]
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K, PRI EA Z L 99%.
ST R IRIG G R BRSLF), HEiRBIFE RS B R ARQ)HH .
100-M,, 100-M,,
Ca":(\"”“’1001\/| HCy =Cy 100
A Co ARBIFE TR S &, tCIt; Cag N THILEMETE, tClt; Co N TRIEITTEM TR, tC/t; My
AWERFEK S, R ESAHBOAIEE, %; M AT TEIEKS, mﬁﬁ?‘/ﬁ'm@uniﬂlﬁ, PL%ERIN .
ﬂ?ﬂ%ﬁ@m%%wﬂ'm’ﬂb&@ﬂﬁ YERFEORAEY, HWBFE RS EXH ARG H.

Car,i = NCVar,i ><CCi (3)

e Cani NEB | MM ARRHIICBIIE ST R B & &, XS EARFIBRAIARL, tC/t; NCVari N5 T R AT AR
B FARAL R B, X A BGRAARAEL, Gift: CCioRsR i R A BRRL R AL Pl B e, tCIG), KRR
(¥ AL FAE 5 Bk B EC 0.03085 tC/GI (AN R MERAKENLAL) A5 MR KA AR5 B Ao AV 5 e B B
0.02858 tC/GJ.

AR A AR R ST P9 i AL BEIE A A A AT ORI A BN, Heth SRORT R 2 s((4) A ) i 5.

@

n
Qy = Z FC xNCV,,; (4)
i-1

K Qo ANVAGTHYINBTHAEN R, Gl FCOASE i Ak A BRRHI I RE S, o A SR AR L,
ts NCVari N i P AINEI I BIZARAT S, X [ (A BB AR, Gt
Q,r =b, xW,, *29.307 (5)

K by AL AR RS FERIFRUEE R, tce/MW-h; Wy AR FE, MW.h; 29.307 NFRAELE &
HiE, Gl

TR TR R A VR HE TSGR I RE A R 2, JE S IRHLAHBC AR R &, UL B A IS H
R R AL BB HE R E TR A 30(6) o A I(6)FT LA, i F A B I AR = R DR 3RO R L
KREBFE, RAMMESIRES . HPRBEFESHTERBUMS, KAEMT TR P2
WL T ke g s AT IRl SHAMLALR R RN, Dbl s R, H R ARSI B T
MU B FC AT 4% L3 0, AR i r 0] R P Al s SR IR 40U 705 R FUGORE = ZE S5 L2 1)
FARAKFRIG, SHRBER LA AT HR SO FH R T R R 3 55 55 B AU, 48 s AN LZE 1 e
e HEIRIROR B IR, RIS ST Edn v 20, TR I DRk B A 2 37% [28]. FLALHVE Bk
BHIARNBAFRE 2 IECR, RURE A E S E8OC, FIABAEBO, A HE ke 2
SRR A O, BRI A E BRI R I I FE v, AN B SGRANY, HEELR 52 FE RN (0 B (0 (B
Wi,

g

Eppe = 1(b xW,, x CC, x OF, x 29, 307*%) ©)

A By AUAREHRRIIHEIE, tCO: by ML AR & FTHFE AR &, tce/MW-h; Wga
KHEE, MW-h; CCi N i Fitb AR B PVE SR, tCIG); OFi NEE i A A R Ik AL,
PRIE I T SE AL ZREL 99%

4, BRESHKESERXR

NFEr W FC BT B B RS TR IO R R AR RSB /0 A Ak 1 451 R A L7 1) 985 MR,
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PR A RS T A EZ AR, (IR SEERE K IERPERAL R ARG IRy R
WL B FE S5 . 985 ANERE IR ot 2 H030 [l v s Ao B & B2 0.0246 tC/GJ~0.0310 tC/IGJ, 4K & &R
2.0%~53.8%, Wbk 5 8N 25.41%~76.77%, BN EALA K #vE N 8.225 GI/t~28.609 GI/t, N BIEA &
F N 0.68%~4.41%, THETCIKIEIE R 73 &N 5.51%~76.15%. ML 2087 AT LS, AS[EIRERE 1) B A7 H4
HEwEFAEEE, SRR/ ME =) 20%.

X} 985 ANEEFE I FAAL BVE S i 5 AR R S H0 T IRt &G, AT R A VE Sk E S
MR S H A, AR AL VE Sk E S 2K IEBIMRAL R E . BB TR KRR
Iy WRIFEE A ZBR2 0519 0.25. 0.33. 0.19. 0.02. 0.62. MIALE RIS, A HE& )
BHRK . RO RRE . IR TEIOAKIEIE R 5 AR RUK . AR GB/T 5751 ([ A5
AT Mo FARAE, TR MR R 3 R KA N TR T AR R 3 [29], TR T IR R 4y
B, SRR R A, R R B Bk S R A AR FE R AR G A O . TR, ZERRIEE R HLR
WRSAT R, BRI AR WERBMRAR G TR KIEIK P IX = AR hr, SR RCR
RRVEMATERA REW, W8N AVE S E X EA AR SRR, B B E Sk E
(AR AN S S BRI A FELAR AP IR IS AT I BB . S /M S A, B VB S SRR R AN
— A, UL 1, BREL BT RR A2 (B 3 RR)H BT 14E %1 R A X [30] Qgr = 338.7 C + 1254.5 H + 108.7
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Figure 1. Correlation analysis between carbon content per unit heat
value and as-received hydrogen
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