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Abstract: Whether gas-fired power generation still has the comparative advantages in environmental protection and ecology compared
with ultra-low emission (ULE) coal-fired power generation is an important factor to be considered in domestic power structure optimiza-
tion decision in the future. Based on existing environmental protection standard of domestic fossil-fuel industry, this paper compared the
environmental and ecological effects of gas-fired power generation with that of ULE coal-fired power generation from the aspects of pol-
lutant emission level, issues caused by pollutants control, carbon emission and resource consumption. And the following research results
were obtained. First, after low-nitrogen combustion modification and SCR installation are implemented in gas-fired power generation, its
emission of conventional pollutants is much lower than that of ULE coal-fired power generation. Second, CO, emission per kilowatt hour
of gas-fired power generation is about 50% lower than that of ULE coal-fired power generation. By means of gas-fired power generation,
water and land resources can be saved greatly. Third, ULE coal-fired power generation suffers the emission problems of condensable par-
ticles (SO;) and heavy metals, so gas-fired power generation is much more advantageous in terms of environmental protection and ecolog-
ical effect. Finally, several development suggestions were proposed. First, intensify environmental policies continuously and encourage
the construction of gas-fired power generation plants. Second, by referring to NO, emission standard of gas turbines in Beijing and Shen-
zhen, revise the "Air Pollutant Emission Standard of Fossil-Fuel Power Plants (GB 13223-2011)" and set domestic NO, emission limit of
gas turbines at 15 mg/m’ and cancel dust and SO, emission limits of gas turbine. Third, accelerate the construction and improvement of
national carbon market and set the "floor price", establish a climate-friendly market environment of fair competition by virtue of carbon
price mechanism, and speed up the transformation of electric power enterprises to the low-carbon power structure.
Keywords: Gas-fired power generation; ULE coal-fired power generation; Environmental effect; Ecological effect; Comparison; SCR;

NO, emission; Carbon market
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RIEE 53% MR S UL 30 PR 2 < i & AR
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B YR R ML X 2 S ) PM2.S SR FE oy
WIN 57 pg/m’. 55 pg/m’, BEESIAES Al EARE 35
ng/m’ FIESRISH R K ZER, SR DAL e
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P B EFR 3 (IT3) 15 pg/m’ 5SS AENME (AQG)
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A 2505 T BB A7 R R AR ke R YR 5 R AR
kN EE R E RN R, OF KX TBRHBUR
FEEL T SR BT g T A T R HRAR
Ty T, IR S AR A ST T R AT D HURIE g
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TRORECR I ™ KBNS G HE TSR 1
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2011 47, FRERBRPE (RAESHEL 5
R i B A R S R e T R R TT G
YIHERRE - GB 13223—2011), iXJ& M 1991 4E & K
RATZARE LR BB = IKIETT, B 2012 FH IR0
FRAERLE 7K KA TS S HEROR B IR (A . U
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1.1 BIRHERUAR & B 5 L HE AR E IR

R4 GB 132232011 K& E ZFIFREL (LT AT
KA LR HERER AE), H20124 1 H,
G EH ARG T HEBUM AR SO, NO, $i47 bR ifE 4>
W24 30 mg/m’. 100 mg/m’ . 100 mg/m’ (P4 Fg i1 [X [ 45,
HPAThRIEG AT kA ), H 201344 A, 5 585
X 397 52 B A BERLZH AT KT e ol ks PR A
M. SO, NO, HE# bR 1E 4 514 20 mg/m®. 50 mg/
m’. 100 mg/m’ (F 1. “+=F" WA, | H5H
X 71 38906 [l N BT A 2K R BRI AL 2 38 B AT 5 ) HE s PR
EHER,

FRE H 2014 FFETF 46 FURAL S it 16 F A AR HE A ek
i, 2014 4F 9 A, EEKBEMMEL TS R,
REVR R Ll e T O T ReJRCHE T 2 5 SUE AT 3
TR (2014—2020 )Y, &t 42 30 b X B 2 BR AR
L K 005 e W HE O AR TA B R S A AL HE
FRRAE, BI7EFEUHESA SR 6% T, WA, SO,
NO, HE W 2 A & T 10 mg/m®. 35 mg/m’. 50 mg/
m’,  F X U b i ok B AR R A,
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x 1 OPMRERT SRS IS RAIHREXT LR

. PRI PR
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s 35 (WATHE)
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He &E,{fﬁ% " 003 0.03
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H 2 HAFFHE SR % 2 WkE, 1E 2020 421
O JER IR FL ) A T S ot e AR HE JORA YT R s . M B
AR I S, YT IR WL, B AR, 1l paAE
i & 7 BURBU T AR, B SRIASE R AR
SO, NO, HJSIK EAF T 5 mg/m’. 35 mg/m’. 50
mg/m’,

1.2 BSHAKRSTLIHEMIRETRK

GB 13223—2011 HRIG W TR R RIS
PV HEROR FERRAE, R IR BRI bRdE, TSR
SRR IESRIAR “ LURAR R ARE B B b SR SR
UL, BEMA . SO,. NO, HEBIRAE 73514 5 mg/
m’, 35 mg/m’. 50 mg/m’ (F 1),

teJE, Abmt. REE. BRI SE DAL J5 b 1 BRI
TP SCHEEE T N & 7 F N A% R SR L2 HE K
FRAE (R Do HhJ7 e 5 226K NO, MHEABR A A
[ 2% FR 1) 50 mg/m’ 33— 5 4% 15 ~ 35 mg/m’ ;
UeAh, Rids RIS SEEHLIE AR SO, HEmbr #E
HART UG, XA RARERES, 102 TR
SENH SERRHEBOKCPARMS, JLTRA EIR S G
YIS

MABRVEE A, FE H AT S AR i AR
HESObR e J8 T 15 Ak, ARdEr TR E L WK S L
X B, RS ML HE bR e T T, [ AMY S8 [ X R
Bl SO, A HES RAE ZE R, HARBE KR H A, SO,
P HE SRR ZE 5K 5 NO, HEChr ik 77 T, R 3R AT
10 ~ 50 mg/m’ (1 PR AE A5 v, 3% H 4447 30 mg/m’ (1)
PREL bR, TR B 2SR Al R P 42 il 5 R S gt — 2D %
Ik NO, HEB LAIRAF 12 E P8, SEFr NO, HE i FRAE
FRUEN T 5 ~ 10 mg/m’®™. (A, 3% EAE BRHL NO,
oo i, 536 EA 2.
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] 3 MBS G B HETBOK - 3 75 A % B B HEROR
e, AH [RS8 AL K R ML ) HE TBOK S A7 AR K 22 7o
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SO, NO, fE/K 4 58 2 mg/m’. 16 mg/m’,
33 mg/m’, 8 & E FAHLHEBK T 0.85 mg/m’. 2.20
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mg/m’. 0.84 mg/m’. 42.00 mg/m’, % 815 B 2k iy
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P 1.8 ~ 2.4 £, SO, HEBOR B2 ML 7 ~ 19
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HUK 9 mg/m’,
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#, (HZE I AR AR 5 SCR MU f5, ML
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FEACHE BRI L) 99 J"H Q2D SO, 8~ 24 16 A ICCHR (1]
thzR (29 NO, 22 ~ 44 33
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ANKA, 308 R BRI R 3, X 2 KA
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Hg 1 SO,, AHAHMEMATITH. HiiFHHEY
FE IR S BN AR N IR )8 . OXF AN NO, 5P
HEBOR I PR TET5 17 S RNLEF I HEEOR E (B
2% 30 mg/m’. F ¢ 42 mg/m’), FEAE G EIRHLH
et SEBRIE B RIS R EALA T S2E NO,
HEBOR LR T 15 mg/m® 5 @XHR A H) 47 & =

HEB TS BB A 5.8 mY (KW » h), ZEH 1
F Z2RHLSEE 0.183 m*/ (kW =h). E ZIANLSEE 0.19
m’/ (kW «h) {15, BRYLT S & EUE R A 5.2 mY
(kW = h). i ERHRANSEORE G, #%E Sy
VEFRbR 7 7R EFE B R RR K S R HE O &
SRR 3 s

®3 ETERRBITIRSE S@IRHRURRE SRIHER S EXR

B, RS G/ e s Y = / e
% | */W/%$ ﬂﬁFﬁﬁljé/ (mg+m ) (mg +m ) $’f{7i{%% (‘1 lf}VE' h)
[m®« (kW «h) '] 15 R YHECY &
JHA SO, NO, Hg SO,
R HE ORI ) 2.97 2 16 33 0.001 5 5.44 0.227X10 *
E % 5.2 0.85 22 15 0 0 0.096Xx10 *
PR B
F % 5.2 1.11 0.84 15 0 0 0.089X10 °

D S FRIGGiE e B RUEARIE N CHES A SOhR e B 578D, AR EUE 2.18 kg, SO, HUH 0.95 kg, NO, HUH 0.95 kg, Hg HUE 0.000 1 kg,

SO, HUH 0.6 kg.
2) Hg 1 SO, MIHEREHE K A A STk [17.

ATULVE B, BT bR T 8IE, SG6HEE I
HRY S5 AR IS B, BARHERUR S ) R R
MV e HE S B (0.227X10 ) & E RIS
B HL (0.096X10 ) 2.4 1%, & F ZIRSHH
(0.089 X 10 D[] 2.6 fif, MRS HL ) IR A+ 5 H
24 SRYNREFFAMNEEES

BRIGE R 27 AR R R IR I IR, RIROR: 76 = i
BRBE S, HHRE AR R S R AR S IE R R . B
PR AT A HAT 235 A B, 20t ) AR S IR B RS
Yoo AR ER K 255 R R A3 B0 & J5 T
ZEM, AEANAFAE— R ) B G v R Xk R AR
KEHER G, WEHEAREREM i (FE
B AT AR B R RS ), TR ESEAE IR MR K
FEEHEE 5X10% t, 2018, 2019 FELEEFFH RN
1% 72%.

TiAhs FRERE TR A R T R DR R —
AERZENECNE D, FEZHFEL 5000X10" t £
KA, AT KAG B TE RS A A IR EE £ 7= A — 2 (W F T
somn B geAh, AR R AR A E W g
SR K R IO R T SO, R Ar il X i, IX R4
WKL) J 0] ik 4 R ) 5 T B B 4 R, AR TE K
KEWMEERFE, WHGEEANMEE, &SLIEE
o LIS AR R AR R P S e e A 1

BeAk, T AR R G HE R T R K B A B R
TR SRR, AR AR

J IR K AL B AR G, e 0 AT ARl I 7K Ak

G, LS BFRRRAERE T BE T, H AT
TR JAR IR FEL ) v ST ot o R 7K AR L 1 BT A1

3 MSABESBRENRELZBETS
NN B

3.1 ERHERLRTEE

i (BP A REH G4, 2019 FEREMA
REJR IR e = 42 1) CO, HE 29 98 X 10° t, it 4Bk
EHEBCER 174", o, B ATE CO, HEE L S
S [ B HERCE 1 40%"

3 4 AT LLA L, 75 57 B CO, HERUK T 7 T
PRAHLT 209 411 g/ (KW < h), TRy 798 g/
(kW = h), S HBIEBIEHEL 50%. i, BRAH
| AR T SRR e e % E DTHRZ 50% (AR KT o
MIXAN T, $E T A LA AT A R B AR B [ 2k r
BRHEBOK T -

2016 410 A, HEEBEEIR ¢+ =17 &R
EAEHMTAETT R, ERF| 2020 4, KB KH
£ [ A7 FE L CO, HEJBUE I 7E 550 g/ (kW « h)o 1R
P (R H AT AR R R ), 2019 A4 AT
FE | CO, FE ) 577 g/ (KW » h), ik L) Bafir
FE HL CO, FEE 21 )y 838 g/ (kW « h), &A% K BB
HeEBOK A& 98 AT O B F B, BT
T A5 A 6 R 7 430 AR B B KRS s b A AT A B s
HE— 25 B AR R BERE A 2 RS K P02, B R



557 W

BT ) SRR BORE IR S RN L 151 -

T4 MREBESMS LR CO, HIMELLEER

BT B T/

BN FACROR AR !
LS S [T

AR CO, HI R AR/ A RALEHE COo, HilE

J g 20 908 kl/kg 26.37 0.94
RIA 38 931 kl/m’ 15.3 0.99

1.90 300 g/(kW * h)
2.16 0.19 m*/(kW + h)

798 g/(kW « h)
411 g/(kW * h)

WD TEMRA R AERIET (ZEAREFETHSIEN) (GB/T 2589—2008).

2) HrbrdErE R E 0.714 3.

30 BT IVEIRRL T B R AR ORIE T (B R A R gm iR ) CREUMSE [2011]1041 5.
4) JEIE CO, HERUAEN 1 kg JFIHER 1.90 kg CO,. KARR CO, HERLA KN 1 m® AR HEK 2.16 kg CO,.

IR BT M B HE SO B 1R & 4 2 AR Ak IR S5 4, A
FEARTE A A AR YR R ) R S R bRl H AT, RK
MR R e E, FE, EE, w2 H e TR
HIR IS ) 26, T 2030 4E BT IE A 3Bt e
32 RIRHEFEXTLE

KA R S R KK, KTE K R it
RS AR PSS EEER, K
FH KT A 820 05 4 [ Tk K AE R 20%, HAT
/2 B KHEENLEAE “BERUK” HX, 0 TR
IR AN K IR LT JE o AR R ) LA
SIS R, A KT RN R HFEK RS 1.4
kg, AFT LI & B R KHECE N 0.07 kg™ RS
R IE AT K R R K B HE S S, AT LAk B R
IR HFE KL 1 kg, SMHEKE SR 02,

peAh, AR kR TR PR 2 % S R
(2017 4E)) B4, 3 & — Ji& OF 4 2X400 MW & 4 1%
AR RN SRR Z) 11 A Q1 A=
1X10'm?), M2 FH % 2 X660 MW Il SR HH
MU 5 HL AR ) 1740 K532 70 3R B R Sy i 5 v
G rty, HHUEEIRECON R, AR ) RERS
R EATAIE fth, RIEE M.

4 HiRHEW

41 FELiL

1) SRS FARDGE T B AR HE SO e H LA B
IR . SCHUEARHEBUR AR /) HH 4. SO,
HEROAR FE 35 2 5 TR AUR L 5 o SR U e
HUEFIINEE SCR J5, BAS M) NO, HEHUK- 1l f2 €
AR 15 mg/m® AR, BOARHEBUR B B R
. £ 7% FE SO, 2] fit 45 WURI Y I HE. K5 E
SJEA. BRI B SR AR AR
A ORI B A A R K HE AR R R, SRR
TRARFA T N .

2) GB 13223—2011 "R FL B FE IS BRAE A £
25583 . OMA. SO, MHEBURME B E A
5 mg/m’. SO, Jy 35 mg/m®) & TR K L2 s
BRHEBUK T, AEER BV I SEbrE s LR, n bR
SRR A B ) S B B SIS T AR YUE T LR
R4 SO, AKFAEHAR, SHAHLIIMHZAE . SO, %
8 HEBOBRAE WA SE R LI R S, M AT BE 7 R AR
POEH MRS 5 @%F NO, FIHEBRME (50 mg/m®) %
5E AT B Uk HE AN 7 F, R RS R AL AL JE i s
Jifi SCR &0t 1] ASEHLNO, KT 15 mg/m’ (1 SEBRHETL
R B ZH o BRALI) NO, HEIBUK P 2 IEH] 5 ~ 10
mg/m®, Kk, GB 13223—2011 6 #AHL I NO, HE
T BRAE B — 25 B AIG

3) BSHT R CO, HFBUR B R
AR HLIR B B L CO, HETSORT DA B AR HE ORI
HLR /D 50%, 3 THAH EL ) AT A 2 R R I ok B AT
M BRHE R . RS R L 2 R R L AT R 3 T 41K
VRS B R
42 MHEXREWR

1 GREEIRIMRECR S, SRR i
Ot — 24 A I B ok 58 42 1] (14 [X 3853 6L AD 77
JUn] g DL AT AR B Y5 & HELRTIOR S,k FL TG R 30 e F )
FEHLTR s @QEUH T RRIE R R TR =47 3h iR
HAKT AT AR AR LI PRI PR, SRR 35l R R
HUIDE P2 I H 1 1 @583 K HL RS e HE
BHlAR, WO SOy #4 H 48 2 L5 M5 4
PN TG FHE A S L

2) kP AR R LAE ) RS eI
PrifE. NO, 1E N PM2.5 %5 3 B y5 e W (W i vk 4, it
— B NO, HEBO T Hrat B A s & B A
HEE L, BB FYIH XSRS F LI
NO, HEJBbr v , 1537 GB 13223—2011, #4 4 [H i [
WIS EHL NO, MIHEURME B e N 15 mg/m’. [FIE,
ZREIRNLSEBRHEBUKPIRIR. L&A, B BUH
XHANLIHE R . SO, HIHERBRAE, — 77 ThikE S A L B[
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AR AN PATR AT, 53— 7 T Bl A HE FBOE 2URAML
HEBOKT I 5E o

3) RAERR T 700 AT WARBR L L VR .
i@ se g e E Ty, JFoE “ kb7, i
BRAN AL R K A e i MG, 51%
HL g ik bR AR i ) 5 R e B FR 2D AR

2 £ X #
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