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Air pollution effect of the thermal power plants in Beijing-Tianjin-Hebei region. BO Xin'?, WANG Gang3, WEN
Rou’, HE You-jiang®’, DING Feng'?, WU Cheng-zhi’, MENG Fan®* (1.The Appraisal Center for Environment and
Engineering, The State Environmental Protection Ministry, Beijing 100012, China; 2.State Environmental Protection Key
Laboratory of Numerical Modeling for Environment Impact Assessment, Beijing 100012, China; 3.Trinity Consultants,
Hangzhou 310012, China; 4.School of Environment, Tsinghua University, Beijing 100084, China; 5.Chinese Research
Academy of Environmental Sciences, Beijing 100012, China). China Environmental Science, 2015,35(2): 364~373
Abstract: Since there haven’t been any research on the explicit analysis of the air pollution of thermal power plants in
Beijing-Tianjin-Hebei region, we conducted this research to complement the great need, which was based on the power
plants’ emission datum consisted of CEMS, EIA, as well as follow-up inspection. With these datum we built the
bottom-up emission inventory of all thermal power plants in Beijing-Tianjin-Hebei region. Making use of the WRF output
data, we simulated the meso-scale meteorological field by CALMET. Then we simulated the air pollution effect of SO,,
NO,, primary PMy,sulfates,nitrates under different scenarios. The simulation result showed that: In 2011, the most
affected subarea of the air pollution of thermal power plants was the Southwest part of the region, the highest annual
average pollutants emission records was held by Shijiazhuang. After the emission reduction action has been taken, the
total amount of SO,, NO,, PM;, emitted from the thermal power plants has respectively reduced 33%,71%,68% of those in
2011. Another gratifying result was that the annual average concentration of SO,, NO,, primary PMy,, sulfate, nitrate
caused by the power plants has reduced to respectively 46.34%,78.43%,76.34%,39.49%,73.87%,significantly lower than
those before the emission reduction action has been taken.

Key words: Beijing-Tianjin-Hebei region; thermal power plant; emission inventory; CALPUFF; air pollution
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Fig.1 The location of thermal power plant in

Beijing—Tianjin—Hebei region in 2011
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Table I The comparison of thermal power emission

inventory in Beijing—Tianjin—Hebei region
(ten thousand t / a)

A SO FEffti: NO, HFsR: Mk A
INTEX-B(2006 %) 177.11 83.96 20.17
B HEIR (2011 4F)  43.56 92.87 8.39
A (2011 4F) 39.51 74.83 15.71

AWFSTEE R E W], 2011 4F Ui 3L Xk
Ak 123 (B 1), e LA &R 5230 J7 kW,
H AT MAE B R AR S R 2011 4FE RT3 K
H LA 5407 J7 kKW ASHIE ST B % v Je i)
SEHECR S INTEX-B. 1 [E SRS iHEIR A H
AR AT BT K A HE DL K
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B, R ACHE TR F2 ok B A AE 4 I I R 4
1 Fe AT 2T 0 T 28 B b T g, R
HETBCE A 3= 2% JE ORI AE . HEBOR 145 R 5,
T3 AR AEAEAN [R] 2 o — AN J BRI (INTEX-B
4 2006 4F).

F2 TERBWHARITHMIBERG ta)
Table 2 Emission of air pollutants from thermal plants in

cities of Beijing—Tianjin—Hebei region

(ten thousand t/a)
£ SO, NO, kR HED EeE ()
Jeatil 0.79 1.61 0.09 10
Rl 2.30 8.46 0.64 42
FHEEN 6.37 14.88 6.00 56
R 5.07 10.73 1.12 33
ZE T 1.26 2.72 0.26 9
HIs g i 10.20 10.34 3.57 38
T & T 2.65 5.38 0.77 22
P Tl 442 5.46 1.59 14
fkx A 222 5.04 0.74 15
LB 0.81 1.91 0.35
W 1.33 4.41 0.07
JER Y5 Tl 0.93 1.66 0.14
i K T 1.15 2.23 0.37
ol 39.51 74.83 15.71 265
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Table 3 The annual average concentrations of air
pollutants from thermal power plants in

Beijing-Tianjin—Hebei

region (ug/m°)

W SO, NO, WK PM, SO NO;
Jext 1.73 1.10 1.20 0.45 1.33
N 1.86 1.71 1.07 0.44 1.54

FEEN  3.07 2.09 2.50 0.56 2.00
T 1.75 1.68 0.88 0.38 1.48
ZEHT 134 1.17 0.66 0.31 1.16
HISH4 117 2.99 1.66 1.67 0.43 1.46
bliSENH) 2.94 1.58 2.01 0.51 1.72
PRoE i 2.39 1.21 2.01 0.54 1.65
kKM 0.61 0.75 0.40 0.11 0.36
AAET 0.86 0.84 0.54 0.22 0.66
WY 1.39 0.72 0.94 0.35 1.18
JR STl 2.05 1.10 1.36 0.51 1.57
KT 2.01 0.90 1.46 0.44 139

x4 KBEWHANZHHIRED S PM, KEF 2R
FURL 928 53 EE A5 (%)
Table 4 The proportion of each secondary particle in the
annual average concentration of total PM;, from hermal

power industry in Beijing—Tianjin—Hebei

region(%)

i TR TiE R 5 TR Eh+H R &
Jentili 15.14 4458 59.71
Kl 14.27 50.59 64.86

PEE SiRti] 11.13 39.45 50.59
JE T 13.95 53.83 67.78
ZE T 14.42 54.56 68.98
HIS 24 117 12.04 41.03 53.08
bliSENH) 12.10 40.44 52.54
PR il 12.77 39.38 52.15
kxR AT 12.95 41.47 54.42
AR 15.57 46.49 62.06
W 14.31 47.74 62.06
JRR Y5 117 14.84 45.62 60.46
KT 13.26 42.32 55.58
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Fig.2 The distribution of annual average concentrations of SO,, NO,, sulfate, nitrate and primary PM;, from thermal

power plants in Beijing—Tianjin—Hebei region
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Fig.3 The distribution of hourly maximum concentrations of SO, and NO, from thermal power industry in
Beijing—Tianjin—Hebei region
3.2 PRI IE sTER S DRI A2 T A A TR EECR 5), T LA 3

2011 SEEHUM TP EM RS (RS AR ANV S R S mamk Dz - .

5 FRENBISRIRE S ENRER L
Table 5 The Comparison of predicted concentration from thermal power industry and monitoring concentrations
e, : SO, FFRIKE i : NO, ii’gi&fgﬂ : PM,o Ei’ﬂi&fg‘
Hill(ugm’)  HWll(ug/m®)  tEHI(%)  Filllpgm’)  HEleem’)  WHl%)  Filllgm’)  Hlugm’) %)
dbxt 1.73 28 6.18 1.10 55 2.00 2.97 114 261
RH 1.86 42 4.42 1.71 38 4.49 3.05 93 3.28
FHEE 3.07 51 6.02 2.09 41 5.11 5.06 99 5.11
JE 1.75 55 3.18 1.68 29 5.79 2.75 81 3.39
ZREE 1.34 - - 1.17 - - 2.13 - -
HIS 2.99 - - 1.66 - - 3.56 - -
& 2.94 43 6.85 1.58 24 6.60 4.24 81 524
fi5E 2.39 - - 121 - - 420 - -
FkE O 0.61 - - 0.75 - - 0.87 - -
g 0.86 45 1.92 0.84 35 2.40 1.42 55 2.58
beell 1.39 - - 0.72 - - 248 - -
Ji Y 2.05 38 5.39 1.10 26 422 3.43 76 4.52
K 2.01 39 5.16 0.90 23 3.93 3.28 81 4.06

KL 30T SO,y NOgw PM 4EH)
S K TTHRIR BE o 1 SR B LA 2 ok 1.92%~
6.85%- 2.00%~6.60%+ 2.61%~5.24%. 5{iH 3Ly
DR HATE SO, NO4 PMyo FIFIEE 73 1) 5t

HER G RY R B 25.02%. 39.55%. 5.73%,
SOz NO,« PM o FF3I9R (5 75 5 W MU R R e
AN HAEITE A 1.92% ~6.85%,i% 5 HAB#F 5T
R
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Fig.4 The distribution of annual average concentrations of SO,, NO,, sulfate, nitrate and primary PM;, from thermal

power industry in Beijing—Tianjin—Hebei region under the control scenario
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Fig.5 The distribution of hourly maximum concentration of SO, and NO, from thermal power industry in
Beijing—Tianjin—Hebei region under the control scenario
3.3 RIEHEAE e K HLHE TS TR S i K RE D

R PR IE PR35 R AT 1R € v 3 % A T b X
W SRS B BT va AT vk RISt g ) ) 55 S
A4 B SRR i S Kk R B STk S 4% DL R
L% FE: O S X YRR 20 J7 kW BLR IR
FEL IR P R IR L AL, A 21028 K FEAT M B A VR HE JC SR
1B 1R K HL Ak HE 11 38 4% 0K 5 9K B 2% 18 (SO,
200mg/m’ NO, 100mg/m’ HH#}2E 30mg/m’). - HY
5 KBRS0, NOL MR 225303 4
27.36,21.67,4.92 Jj t/a, 5 2011 “EHEBONARAA L,
IR RBET 31.65% 70.59%-. 68.17%.

SRR ot 5, 2 B X AT A
75 Qe HE O X 3K 1) SO2+ NO, PMygs
SO4* . NO; 4E3 ik [ 150 o0 A WP 4%t
WFFT X3k SO, NO, /N F KU FE WL 5,5 4%
STV G B i T B TR L 6.\ 8] 4.
5.3 6 TP AT UG H, K HLAE X S35 T SO2 NO,A
— K PMio» SO\ NO; 4FH 5 K SRR 3k
i FEE 93D 340 D iR B AR 23 0 R A 46.34%
78.43%-. 76.34%. 39.49%. 73.87%./MiH Kk
FES (B 3. B S) N & ZAR AR TR &M T
M IR BE LA B L 3. B S WEFE R,
ARV GEMET SO, I NO, /N ey iR B THI R )

%*6 FREUBHHERERRIEEA BN EHTITERY
R E Tk (ug/m’)
Table 6 The annual average concentrations of different
pollutatnts from thermal power industry in Beijing—
Tianjin—Hebei region under the control

scenario (ug/m’)

W SO, NO; PMo S0,’ NO;
B[z 1.06 0.26 0.36 0.29 0.35
KT 1.28 0.43 0.38 0.29 0.41

FFEEN 201 0.54 0.63 0.37 0.55
JE T 1.35 0.41 0.34 0.27 0.40
RN 1.07 0.30 0.26 0.22 0.31
HISH T 1.60 0.36 0.44 0.26 0.38
T & T 1.78 0.39 0.52 0.32 0.46
{f5E T 1.44 0.30 0.48 0.34 0.43

kxIOm 053 0.20 0.13 0.08 0.10
Z3ai 0.66 0.23 0.19 0.15 0.18
WY 0.90 0.19 0.27 0.23 0.32
JER Y5 T 125 0.27 0.39 0.33 0.42
i 7K 1.23 0.23 0.36 0.28 0.37

3.4 g

FERET ARSI . FAVE. B K Al
HEGHS S el b NI NFREE ST | Vo R A4
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