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Implementation Results of Emission Standards of Air Pollutants for Thermal

Power Plants: a Numerical Simulation
WANG Zhan-shan', PAN Li-bo’

(1. Beijing Municipal Environmental Monitoring Center, Beijing 100048 , China; 2. State Key Laboratory of Environmental Criteria and
Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: The emission inventory of air pollutants from the thermal power plants in the year of 2010 was set up. Based on the
inventory, the air quality of the prediction scenarios by implementation of both 2003-version emission standard and the new
emission standard were simulated using Models-3/CMAQ. The concentrations of NO,, SO,, and PM, ,, and the deposition of
nitrogen and sulfur in the year of 2015 and 2020 were predicted to investigate the regional air quality improvement by the new
emission standard. The results showed that the new emission standard could effectively improve the air quality in China.
Compared with the implementation results of the 2003-version emission standard, by 2015 and 2020, the area with NO,
concentration higher than the emission standard would be reduced by 53. 9% and 55. 2% , the area with SO, concentration higher
than the emission standard would be reduced by 40. 0% , the area with nitrogen deposition higher than 1.0 t-km > would be
reduced by 75.4% and 77.9% , and the area with sulfur deposition higher than 1. 6 t<km > would be reduced by 37. 1% and
34.3% , respectively.
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Table 1 Prediction scenarios of this study
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i3 2(QJ2-2020) 2003 JEARHE 2010 AEHERCHLE
S 5 3(QJ3-2015) BRI

1 5 4 (QJ4-2020) HUbR i

1.2 kiR

ARG K5 Y HERCE B3k 7 RS Y
ZH)%:NO, . SO,. PM,,. PM,,. CO, VOC HI NH,.
KR NO, 1 SO, HEL & AR $E 2007 55—k 5
YU A R DL R 2007 ~ 2010 4E ok HL L4 75 &
1IN R T AR B oA YS e i HE R B
INTEX-B 51 5" (%t e 8. AEWIR vOC BIHE L
BE% T GEIA-POET Tl H 7 it K s A ith 22 B 45
(AR ZEAG . TR NH, (HECES% T REAS 3
B BB HAb s Y i HE i B 2% [ N AR
Xof [ L X7 e VR T BRI ST 4 RO RS
FEE B AL S KT NO, | SO, il PM, s A9 HERL
L% 2.

Fx2 HBEPEEMNBI NO,. SO, #1 PM, HIHE

Table 2 NO_, SO, and PM, 5 emission of thermal

power plants in prediction scenarios

V5 eI HERL B x 104/t

AR 5

NO, S0, PM,

2010 844 971 152
QJ1-2015 1092 984 160
QJ2-2020 1210 1 005 170
QJ3-2015 250 360 71
QJ4-2020 280 364 87

2 HRERFRESRHIE

2.1 KIRRGBE

AWFFTIBATGAEA MMS 7 3K 45 CMAQ 7 %
IR G Y, 1640 35 YL I 508 i SMOKE ( sparse
matrix operator kernel emissions ) # AL HE i HCHE
E] CMAQ BB RME fi b, IFRE AR HE & 5% A R /)N
A MMS ALl A 36° N 104°
E KFRIA% 5B 60 km, 3 ELJZR N 34 2, K
Y- 7 1) Y R0 A% K23y 90 A1 80, BEA 1 th
FE KR 0 b X (GG R TR I ) 5 B R S it Bt
% kBl & NCAR ( National Center for Atmospheric
Research ) Al  NCEP ( National
Environmental Prediction ) i3 H %88 FNL!'
Bl , =S A HEA0h 1° x 10 I [A] 73 BE 60 6 hy M

Centers  for

(130 s eBkHUIE ZER 73 H] MMS #2841 240 ik
T REE AR SH T HBFHE K E 2R MMS 7
PR FE A e 5 0 A4  Simple Tee 3K ¥
% KF Bl )i £ UL RRTM 48 5 7 £ 4. ]
MCIP ( meteorology-chemistry Interface Processor) >
K MM5 f9%a Hh 45 SR A8 (3] CMAQ 55 8Y X I 0 %
L IPRE MM5 R 34 JZ 3 B RAR MU DY CMAQ 7Y
(419 JZRLMIA%. CMAQ RJH CB-IVZ2 S Mk 2#
BL, 3L A8 A K1 ANl X R PPM i
2, EHY HOR A Crank-Nicholson f# ik, I % & T
U IR SRR, CMAQ 45 )2 A9 Sigma {H 535
1.0000, 0.9975, 0.9950., 0.9900, 0.9800,
0.9700, 0.9600, 0.9400, 0.9200, 0.9000,
0.8750, 0.8500, 0.8200, 0.7550, 0.6850,
0.5800, 0.5100, 0.4400, 0. 32007%10.0000, K
SR EE 0, 37, 75, 150, 300, 450, 600, 900 .
1200, 1500, 1875, 2250, 2700, 3675, 4725,
6300, 7350, 8400, 102007115 000 m.
2.2 EIRGHAIE

AT A M RNE ST, — e R v X000 45
P . TR I B T 1 RS AR A 4 SR A T
55 U, v ORI SCHRE BB 3 A e R A,
oA HA B E e 2 BT E N T
AR R 48 S 14 S BRI R R L AR 5K B
(1) 30 T 2010 AFAFSA Uk FE (AT 45 53 5 W I 2
P2 AT X L, IR TS L MEB (P AR R 25 ) |
MFE (PR AHXF 1222 ) . NMB (BRSP4 22 ) . NME
(PRAESEH 5 22 ) 20280 LR A 455 R0 () B 40 i, &%
RIWFE3. E 1 ~3 43500 NO, . SO, Fl PM, , 4]
{855 W DU AR A9 LA
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Table 3 Statistical results of simulated and observed data/%

15 MFB MFE NMB NME
NO, -28 39 -20 31
S0, -35 38 -30 32

PM, s -38 39 -29 28

AU, CMAQ % NO, . SO, I PM, 4 iy #k Ji
ORISR I b7, AU 5 W DA Y e (. 45 1 %
AL RA I A R A —S0ME X R 4 ek i ok
U, A5 $0UE 0 W 0 T A o %o ok R 3 2
Wang ' XF AL 5T NO, R ERLLLE R NMB 18
~61.2% ~ —81.3% Z[A]; Liu 27 X o [ HiL X
SO, He BERALLEE 1 NMB 1 NME 4351} - 31.3%
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Fig. 1 Observed and simulated data of NO, in 30 cities
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Fig. 2 Observed and simulated data of SO, in 30 cities
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Fig. 3 Observed and simulated data of PM, 5 in 30 cities
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3.1 NO,

AH 5506 2003 JRARE , K HLB PRI RE . 3
P EiE TR E ) NO, Tk, 7 & g 2015 48
TR Bl Hh X NO, A7 34 % B R 2k — G b vfE FRAE Y
TAIFR LA B 11 AT 0 - 34k B A b T 5 58— 43 )
FET 53.9% F122. 6% ,NO, )5 = 45 ik B A%

90

T5.04 pgem*; #2020 4 NO, M IS
Gbr i B AR A TR L B 11 A3k T 1 1 359 v 3 A L
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Table 4  Simulated data of NO, of prediction scenarios

s ﬁﬁ’r‘i;ﬁfﬂ B 11 AT E
x 10*/km? /pgem 3 /pgem 3
2010 46. 80 82. 66 45.53
QJ1-2015 64. 08 85.31 52. 14
QJ2-2020 75. 60 86. 82 53.74
QJ3-2015 29.52 80. 27 40. 34
QJ4-2020 33.84 81.76 41.10
3.2 S0,

HH LS 2003 BRI , K HL ST AR AR fe
FIERAEIRE Y SO, J 58— E. HE
TR E] 2015 AEFR E KRG HLIX SO, AR R T
b B AR TR L B 11 3R T 1 1 359 v B A L
THE—AHTWET 40.0% F140. 5% , S0,
FEYIUTEIRAR T 6. 44 pg-m 5 F] 2020 4F SO, 4
R AT b o FRAE A TR L R 11 A3kl 4
BIREEA L T I8 — 230 TR T 40. 0% Fl 41. 6%
SO, MY f i AR YR EREAR T 5. 54 pg-m ™, HLARHE
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Fig. 4 NO, concentration of 11 cities in prediction scenarios
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Fig. 5 Predicted concentration of NO,
in mainland China of QJ1-2015
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in mainland China of QJ3-2015
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Fig. 7 Predicted concentration of NO,
in mainland China of QJ2-2020
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Fig. 8 Predicted concentration of NO,
in mainland China of QJ4-2020
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Table 5 Simulated data of SO, in prediction scenarios

o ﬁ*ff;ﬁfﬁ BEwRIE 1 AT
x 10*/km? /g m ™3 /g m”3
2010 1.44 79. 14 35. 14
QJ1-2015 1. 80 79. 35 39. 39
QJ2-2020 1. 80 79.51 41.21
QJ3-2015 1.08 72.91 23.42
QJ4-2020 1. 08 73.97 24. 05
3.3 PM,,

HNFTRLY PM, s F R IR ALFE— R IR A R IR, —
UUE PM, 52 fh b iD= SR s A 3 LR HE Y
PM, 5, Wk il A i d 24 | SRR BRI HE
A IR PM,, 248 KA & AR b2 BN 1Y
AR, I SO, A1 NO, a5 AR BAE B Y [ A
8 NO | CO F 2 %53 o Y Ab 2 g A A B
YR )T E PM,  #Y B — R HE
PRl Bk T HET R K NO, AT SO, 45T
YIIETE B U UR PM,, A ER BRI , R T DA 3E i
T 5CAE PM, V& B 9 28 AR R A 98 oA R KI5 W i
WHEXT PM,, V& BE A2 AR RS T5 e i
T [ 42 ) o AR ARG PML, | 94 B A .

T E] 2015 AEFR ERRRHLIX PM, (4F 3k
JE AR I bR v R AR 0 T AR A B 11 AN A3
WHEAHLL TR —4 3 FFBET 8.2% Fl 6.5%,
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