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Abstract: With the release of" Implementation Plan for the Synergistic Efficiency of Pollution Reduction and carbon Re-
ductiod' and the" two-carbod' strategic goal, the requirement of multi-objective governance of ecological environment has
been further highlighted, and coordinated promotion of carbon reduction and pollution reduction has become an inevitable
choice for comprehensive green transformation of China's economic and social development at the present stage. Although
China has built the worlds largest clean coal-fired power generation system, the emission of unconventional pollutants such
as SO, in coal-fired power generation has not been effectively controlled, and the large amount of pollutants emitted by
coal-fired power generation still compose the main sources of air pollution. In this paper, by using life cycle evaluation
method, a unified evaluation index for efficiency of synergistic pollution reduction and carbon reduction of coal-fired power
plants is established, which has a certain potential of popularization and application.

Key words: coal-fired power plants; pollution reduction; carbon reduction; synergy; efficiency improvement; evaluation

T A P B A O ER Ay, SR ARIETE HL AT B B 3R B H
PEAEAT AL TR, I B 22 7= i 28 G0 X 400 1 B8 1 1 7 52
TERE, EEMSESE. FEL. ARl ALY,

A i R T i BE AN 7 AR IS TE Y B B Y 22 2 o R
% (Mid-point) FIZ 5k (End-point) B2, ikt

0 5l

il

BT RE B Z DRI BEIR BT IOCR DL . O PR IE RE TR
LRGSR SRR A TE AR R — B 8] 75K o5 48 3 5
Mo o an ey S BUARARE JC R T 0T o B P ) 0 20O S BAE 2

T AR ) R AT (ELARARE R R TS R B A A T e —
M. PRI IR 75 T — Tl 8 — (19 80 775 e ik 3 [ 38 200
FEbR . R RI I, dHAT )R A T T

1 e EABIES (LCA) Fik

HR A% 1SO 14040 F1 GB/T 24040, A= £ J& W1 F f 32 % —
ANFE S BRGR A A R A L e R DV AR BR B B R Y
LY AP, EEAHE B b AL B e . R, B
M PEAY L 4 R A R DU A B B . e A i JE R A

%5 H #A:2023-05-07
EEBN LA 99 —) , M EARE . RNFERAL G B H 4
B ARRKIBIRESFL I,

168 | www.chinaet.net | *pIRAL TR

TR O T ) T R0 7 3 B SOG4 A i A HE TR
XTI B A By i AV TE RS . PR S ) A 3 32 O K HE
R AR K HEENTR DY AR TR
A, Pk R s R B AR AR, R
b, BEFRMEARBR LR A, D5 Y 4 5Ok R AF 3
BERZ I (NLL CO, M Eok RAF 2R R F ), JTE T
AREE AR, S5RB R R, RE S EA EDIPYY
CML2001' . EPSP! | LUCAS® ., TRACI' %, %& & ¥
EUMETA S E Wk, B2 EZME A
. AEBRGE. WIES BRBRTHRYRE T ANGE
WREEMIE, A 21 i 228 Lok A Ay & 30 5 i VE 0 O 3k
UM, BEIREE RN N R A NRE . ES
RY . BRURASIE G rhOf Xy R AT B AL . BT X



kR R, AW R R RS
L BHYE . WATNFE SRS XY, PR A 45 R
B4 AR i e T R R (RO R R R R WA ik
EIEW Y, Y £ E LS %A Ecoindicatord9™ |
IMPACT2002+"7 | ReCiPe "4,

FIR . 3 [ i FH 45 22 1 AS Hb Ak 2 i ) 300 5 i A O ik
J2 TR A R A S W b [ R AR R B A O v
(LCIA-Y) 1 T ik 9 % gt 57 i 15 fig 0 HE 28 & 17 4 5 3k
(ECER) ., # & Bt 4 7€ 2001 4F L EDIP A1 Jy 3 oy 3%
fli, HEST T ALFEEIREE R w2 B R . BHE AR EAL . AT
Al Ko vt 53 98 155 52 ) £ A DO AN 25 B 1 A A SR 5 e O A
B, FERREA SR T 1990 4E & E A 8 IR B R v 0
IS R T 2000 4F 3% [ B 5 5 90 00 H b 5 52 AL
F, JfE R AT (EIL) 45 b ok R AE 7 & £8 5 A
A R R B K. T e R
I 300 AR A1 L 10 BB HE B B A, ST T — R A BOR A
FRET R HE S S IE M S bR, KGR EET
PR ER EEAR SR, gk, Tk Ak
i, CO, HEflt . SO, HEak & . COD HEj & . NO, HEjK
. AAHCE-LIEhR, T BEA R, K EOR AR
i3k “h R WIE GDP %, 3L 2010 4
AR N F8Ar B TH FESCHE R B m AR b 2 E S E .

2 IR

FAriz 2X660 MW G FEALA R H T, Bk
FEIG AR S8 — K P AL RS S X b e . T i
Ko, BEEH®., 2WBEERESEH., BRAEN « B EHR
o Wb ECRE K KB (BMCR) 4 2112 t/h, #iw 7%
HSHCH 25.4 MPa/571 °C /569 C.

RAHLE I BIG A S8, — b e, A, U
PUHEI . RUH K. BRI L, R HLA E 2h % 660
MW, i€ # R W& 20k 1958. 8 t/h (RO (THA) T
W) . HiEHIRSECH 24. 2 MPa/566 °C /566 C, g
JE & 7 kPa,

MUK K B A E T8, KB . SCR B fil 3
T L SR e, PR S R K T R T 2

3 HHEFRIE

BRI ETHR . ERELKBEM RS . EKH
ERYE, A HIREEEIE AR, EMERE, 4
W, JEAT/NET B, REIR . WA H R . AT
iy RREL NN RS EE NO, . SO,. CO. PM A
WG, FAKEEW K COD M SS,

4 LCA Fik

4.1 RigiL R
RSB T v B B Az o JE IR A B4 B R

FE. RETR IR BT HE L . & e A LI OB R I BE A
A Guhm AR ROK . AU KR

4.2 hEEBAL
e 1T MWh it 7R Dy g i fir
4.3 £ EHFR

BEHL 2021 4F 10~12 A XiE o goit Kt . A G K ds
W1,

F1HBEEN I MWhBIEGEEFE

HMY) AR B HE HWY AR B H1E
5 kg 441. 22 S kg 0.26
P3 kg 337.82 ) kWh 5.55
CO, kg 1234, 52 CcO kg 2,45
SO, kg 0.53 NO, kg 0.54
TSP kg 0.10 COD kg 1.13
Ss kg 0.93 xiE ke 70. 99

4.4 T
(D4r2: R Gk AT o0 28, E 5w 25 A
RN TR 2.

R2 HIRFARLINRENETF

R E) % E Hem / ESE 293 e £
. B4y y
EALES] %R B R ES-4
Ll 3.82
ARt 0. 04
i3 0.03
alRa 0.82
HIRIHFE Fe kgFe /kg #1£}
ki 1.47
B 1.46
7K 0.01
& 0.10
Co, 1
[€6) 2
SR Co, kgCO, /kg HE
CH, 25
N, O 320
[€6) 0.03
KRERBA CH,  keC H, /kgHi
CH, 0.01
SO, 1
B S0, kgSO, /kg HE
NO, 0.7
[€0) 1
BERE SO, CO kgCO /kg HF A 100
NO, 65
N Tsp TSP keTSP kg HEH 1
COD 0.23
BOD 1.79
HEFRN SS NO, kegNO, kg HH  0.85
N 4.4
P 32
Jesaa) 1
& 1
& B VEEd BR ke RK kg HR 1
aE 1
£ ER R 1

() FRIEAL -

2023 | 2445 | 169



EN

ElI)=2EI),=2[Ct), XEF(),,] (D
K, m R m FHEY s n R o A] AR 4 2
EIG) 5 n Fef ] 5052 ) 43 2 RS2 g ;. EIG),,
5 m FhHETCI R 5 Bl ] SR AR S ST R C G,
R n B ] G A 2K o FPHEC Y R EF G0, R
EHHTF,

Dtk

_ 1
SI(n)—EI(n)XU7><R(n) (2

K. SIGO APRUERR G2 WA ; U 4 Iy . B A7 19 A= i
S 5 RGo) Ay by i v .
WI(n) =W ) XSI(n) (3)
Krfr, WIG) ARE LW Woo AAE KT,
MBI R R 3, A AW E N
0.0502143, Hrv4BRAR B e K, HRE R A2 IR
T %

x3ITMER

B WA/ ERE/  ERRE ‘ e
4y % [t& LB #EE
kg /) kg /F) 0 E e
#BOEHE 17. 5494 13324 0.001317127  0.38  0.000500508 1,00
EIRETEE 1239.42 8700 0. 142462069 0.2 0.028492414 56.74
REFEHN 0.0735 0.65 0.113076923  0.085 0.009611538 19.14
304 0.908 36 0.025222222  0.036  0.000908 1.81
BERE 90. 55 9100 0.009950549 0,085 0.000845797 1.68
FapN 0.1 18 0.005555556 0. 054 0.0003 0. 60
EER 1. 0504 62 0.016941935  0.13  0.002202452  4.39
B 70. 99 251 0.282828685  0.026 0.007353546 14,64

b irHFEE RS

ST R R TRl = A B R R I B ik 52 5 T S Y
BWHET . 5T Python JF % T — Fl RS re T e R A 2
BOr. WAREsR S, BRI, SR EIIRE OEFUTR
PA TN 9 O I 4 TN b AN EU R D S O & | K < @ 1R
AE CH RO . H BB . Ba it 5 ae. AR ¢ St
Bl 1~3 Fron s B AAH RO nl 5 sk 150 50 42k Ak HE i
. PRI BCE AR R AT EOW A A Y BE . YT
SR AAERUE . A LR AN R S R AR

B itERE

RSO Az i PSR 7 VR S T — R e — YRR K

170 | www.chinaet.net | *pIRALT.H

B2 HHETHAR B3 REETHAR

LT B LCA AL, HC AR bk T MR B 4 4 DT A 4
B AT R RARE I F ) O A A B U 55 R T AR K )
B TP+ AR DA BB 5 0 T B T LT SR
HERCREFUBSATE 590 T RN IO BT f . MESEAL

S & ik

(15T, 23k 24 AR TN EB NG L 2Rt &>,
Ul fes 2425 % & .2015(2) :164-166.
[2]GB/T 24040—2008 2R 3% & 32 & 4 J&A #A % R W 5 4E 22 [ S].
(31 oA, % Wm0, . A A MY md 7 kAR
fost it e [J]. 7% TA P AR $4,2022,12(6):2148-2156.
[4]Dreyer L. C, Niemann A L, Hauschild M Z. Comparison of
three different LCIA methods: EDIP97., CML2001 and Eco-
indicator 99 J]. The International Journal of Life Cycle As-
sessment,2003,8(4) :191-200.
[5]Stem B. A systematic approach to environmental strategies in
product development (EPS), Version 2000: general system
characteristics, models and data of the default methods[ R].
Chalmers University of Technology, Centre for Environmen-
tal Assessment of Products and Material Systems,1999.
[6]Toffoletto L, Bulle C, Godin J, et al. LUCAS: a new LCIA
method used for a Canadian-specific context[ J]. The Interna-
tional Journal of Life Cycle Assessment,2007,12(2):93-102.
[7]Bare J. TRACI 2. 0: the tool for the reduction and assessment of
chemical and other environmental impacts 2. 0 J]. Clean Technol-
ogies and Environmental Policy,2011,13(5) :687-696.
[8]Goedkoop M, Spriensma R. The Eco-Indicator 99:a damage
oriented method for life cycle impact assessment[ J]. Method-
ology Report,1999,11(1):95.
[9]Jolliet O,Margni M, Charles R,et al. IMPACT 2002+ :a new
life cycle impact assessment methodology[ J]. The Interna-
tional Journal of Life Cycle Assessment,2003,8(6) :324-330.
[10]Owsianiak M, Laurent A, Bjgrn A, et al. IMPACT 2002+,
ReCiPe 2008 and ILCD's recommended practice for charac
terization modelling in life cycle impact assessment; a case
study-based comparison[ ]J]. The International Journal of
Life Cycle Assessment,2014,19(5):1007-1021.

(111 s ol 20 dh 35 7 B % 5 £ & B % 0 3 1 7 ik
AL, RBEA F F 4R, 2001,21(2) :234-237.

122 F A&F. A% £ RARTRAHFN T XL KT
[ClL.2013 v EARRHAFTF2FRF2HERRK AR
4% ,2013.



