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Abstract: With the growing consumption of fossil fuels.the problem of air pollution is getting more serious. It
is extremely important to remove the air contaminants from the exhaust gas. So far all the coal-fired power plants are
demanded to carry out ultra-low emission technology in China. Therefore,all the ultra-low emission technologies of
particulate matter, S0, ,NO, and other major air pollutants were analyzed and compared, based on the technical re-
search and field experiments, According to the characteristics of air pollution reduction technologies, several mature
technological routes and tactics were proposed and analyzed. The results of experiments revealed that the standard of
ultra-low emission could be achieved easily for all the technological routes. The problems existed after the ultra-low e-

mission technology applied in Henan Province were investigated and studied. The solutions for the problems were ana-

lyzed,to give technical guidance for the other coal-fired power plants.

Keywords:;

MEHAZFUR TV ARELE. LA S
MEEEOREZEE N, RTMHBEI R T REEHLH .
REUN HAELRERZTERNER. ITH
REXEBERERNAANEH. RN BERVEEN
FTEMBERTRBBAEB AR, REET BN E RN
FEMEZETZ— TR M A H R R T4
TREE.

2013 4 [ % Be i A KK I R e fTsh it &)
RHRRKAE ERRIEITEEEF &
FAT A A R e, f F B RIS Y HER
MEET) 2017 FETFRE 30 A LT, 2014 EE F B
AT RAGTEAL2014131 530, BB E#EHE R

cozal-fired power plant; ultra-low emission; retrofitting; technological route; technical guidance

WEBERRTEMNAY B ERERE .
RRERLEFREHFERFELBVNAB LEYH RN E
RHEB AR, BNE R R 6 X (BB, TR K&
R M4 SO F1 NO, MR B E A BIAE T
10,35.50 mg/m***, 2015 FEEBREH LW Lk
FETE 2020 4FHT X SR 4 L 40 2 Ve SE M AR AR HE A Y
BEDIE AR PR X B SR AT = 2017 4R 70 2018 483K
R WA RET2EEEMNE 2016 F 10 A K
IS B T B IR GE E AR, X BT A
HRTEEEHEOIA T 0.1 5T/ (kW - h) iy
Pranms B FHEEES 6 M &MAT 4. S0,
MNO,. WH MR EWE S AETF 5. 35,50

B FE EEE, B, 1087 F 4 1, TRYD BT 5 i b B R T SR A B A S BR.

+ 1394 -



FEHEYE RERBEANSNENERABEWR

mg/m® B R YA K F R B8R B R %
hn 200 h/a® , HHBEIERRES AEEXHGTH
e 4 HE WK B KB R A, P SO, BB AR 652,
NO, BRA% 50 % B A% 83565 0 F it — B T+
WS OEBKE BERSBRBERMERE
WEAFEEZTX

o T8 B AL A B K J7 A S BUSR (M3 I 5
S BRI R T AR B P9 oE R I HE O A
W EEEFE,.M—ERATENBLEYHIULE
4% R 38 B G HE B T AE B SRl FARIE . A
B 5T WA 2R SO, F1 NO, BB IR HEB B AR T EATF,
SHEFMAITHRGERE REREARBE, FNAA
Yk 2z RALB TR RIS 5 a7 TS
RHE kR PR — R ERERTE, LEN
BT S BT R A HE R s T R T R A
BBWBERBLENERNRELR.

1 BEEEBUSE AR R

R B g RS TR
HMEENEEE R E TFE. £TMH4E.S0. M
NO, 88 R HE Mk & WA & 2 A RWEH A,
BT TR RiEBE S FEARBER A Hik
B, ABIIES A A N 58 5 K HE R 0E B8R
W T SERIES, B T — W B IR s
MEREARBE B R EHA EREAR AR
EES I E AR, I SRR T R BOE
WA E R R B SR E R,

1.1 #HABEL

FAR B 1 Aok A 4k 3 I (SCR) i 33
+HBEEERTERBR B ERER.

SCR 78 %4 JI M 78 4 2 38 5 3 o J30 el 8 1 570 B o
P, AT A AT RS R B 90 L b, HF T
DLSR AR He S 464 1 ) b R 4801k 2 B A
# He., B BABRERS5BBRABHEAE Gk
THEMEL, BaERlS Ll EER E
Mg R HI7E 99.8% U L, AT UHREZBRES
B SO EERY T BB BREEHRE
Z 5 SHES H PM; B BR 2 22 0] 15 90 %, 5 th )
BBk SO, Hg HH 49, @yl 228 xt
REPRREFT AR RERTR, FRAVERT

B 18 0 [T B WO 2 L I R e A A X (] LG
L KR REARERESHEE, I T AT R EHR
Wi RS, BB RERE 9% B, B
KEHE 80 U £, &N AR T B ZIE#

&, BARABELH NO, <30 mg/m*, SO, < 20
mg/m?® <45 mg/m®  ,Hg<{0.005 mg/m?*,

BHARBEH L SR LU FEBE SO, \He %
Y4 {0 Rl £ 2% L O, HBGE B 8K,

1.2 FARABL 2

BiARMLE 2 R SCR = ROBLTE + # AL BR 2L 48 +
T BB 2 + — IR AL IR B AL

BERBESHEABE | HELML KPP FEEN
X Bt T A8 2 Br A 2%, TR 6% s O B9 B
A B4R AR AE B GRE A IR, SR IL B BRBR A — (R L R
EHLRMR., FIRANEAEERERAREAR
I EE T REHEE LR ERBRARERKE.
BRI ARRIR AR E S RA, ERARBME
B E A, 3o AR A P IS Y A 2 R TR AT BB .

HEABRENLRRRE/N RER/D, BT H
FEBANRHEE R RERT ERAFEITHE
BT S R A R B 2 BT
1.3 BABLXKS3

EB’Z*%?»% 3 4 SCR a1 3k M i + 48 xUBR 22 48 (AR
BAAROI) TRANE T EEXTURER.

iﬁﬁ*ﬂ%%ﬂi?%*ﬁk A HB A E S EAR
FHERATRRGLHB (EHBRERLH AMEHL
BB ERARSHMER BALHBERNRE, AT
5 mg/m* L FRREEZTT.

BEABELHML S ERCHRIKRERETRE,
BEREELR, AEfrEirE X,

1.4 HARHKE4

HARBEL 4+ 4 SCR @ B +RIEERKRE
BIERBER+RAEREBZ - REELES
(MGGH),

ZHEABLAH AR ABRA SRS MGGH &
SHTHRE. MGGH R FEF it ARKERKRE
BAMESBEERRERSZ ST, H15F SO %
BRI AR RPN e KK R BRIE UK B A&
HABEMKESEERAS AEREBBLEGE
MR gL, RERRASTERREARDRR.
KEEHABHLRZ AR TRERERBEUR
BAARAFHRERR.

ZEABRAETREFAEAERENZAEE
EfTTRPFERERTHERBEEREREIUT
FIt 5| 36 1 05 VR A TG ol )

2 BRHERETHR

BE 2016 3 AFAL-FEELE 15 REKE
» 1395



FEFRSHE F39% F128) 2017F12A

kit 24 VAT T BEHER B FBTH
WABMSRYRERER, FEL THEAHRET
MERHFRRERR . B RBWEIEANE L
12 590 MW, &5 @48 X B B L A 19 20,43 7%,

T X E G A I R R HE s s s AR
G305 G W HE i M T LA R A R TR) 6 B OR R R
HTHEEYHER RS TE. X1 FART
WHEARSRESR RATNFAERBLENZETH
R RYHREO .

R A AR HE BT i 0 R 7E A 26 AT Ak A
WEEZORT RIF I ¢ 2 15 Yo R HE S P Bk i
EGEBERYRBEFE)(GB/T 16157—1996) .
(EIEBRBERERS ZSMmaiE ka8 sk
EIH] 629—201) (EEBFFES RELDH
2 AEDE SR Y (HT 692—2014)%, 748
RHEBRE Z 8T X 4 AR AT RN BN R E
TRABTRN, AMERAFRLEZE EBHED
FEEXFHCENFEERE S meg/m* U TFHBEE
KoARERRSEPSE T(EEFREHK K

REBEY (HAORBRENN E FTEERE)
(ISO 12141-—2002) , 3 A U8 5 35 X 0 2 1k B i 47
BT R , 5 00 2R B v R MR .

R 1A RUE S B R H R AR R s
TIOR3 R LA BB R HE R A bR v R

T E M E R E R ES , E 2015
FREMXERBE 2 410.56 {ZkW « hitf7itE,
KRR AL 4 P S B AR HE S 5 AR 0 HE ik ek AT
Jor B o B SR 22 1H BEAT AL B, BT 4 4F A9 4 2 HE ik
B 211 77+, SO B> 548 J7 t,NO, HeJik
BB 422 75t @A T He SO, 435 34 41 1Y HE
WE AR EFEFETN.

3 BREAMMEGFENRDETAR

3.1 B Rk R AR

R TR EZ G BT
BERYHBOKEE TIRRKBEMT %, A &S
B BARSRE . FLUR X 6 47 R0 0 R i A8 5h L
EIHFERNEML ATMELFRETERES,BLH

R OBEBBREABEHRBER

Table 1 Results of ultra-low emission experiments in coal-fired power plants

) SO 1 NO, F B I 2 2
BED  wkmm RN SR T Fa e L ek
Buis/MW /{mg s m™3) J(mg+»m™3) /(mg » m™3)

90 %4 A b 47 1 4 T3 390 6 15.0 26.9 2.8

90 % L kg7 o i AR AR 3T R 17.8 29.0 2.9

. %%atﬁﬁﬁmﬁmﬁ 22.8 25.2 2.6

1 HoAHLE 210 TG i da s B RD )

75 %4 22 75 S (6 PR 3 A A 13.8 31.3 2.7

50 %6 22 45 $ 147458 T3 S0 44 17.3 28.1 3.2

90 %5 LA _E 570 77 {5 JFH 35 B3 48 e 10.1 24.1 2.6

9056 LA L R AR R 13.6 26.2 3.1

90 95 LA I £ 1y {8 362 P9 47 9.6 26.5 0

2 BARKE 2 560 RIS 2 R :

75 o 22 A £ 1T (8 LA A e 12.1 29.1 3.1

50 ¥ 22 7 17 a1 18 F AL B M b 14.3 32.5 3.7

90 % PA I 7 f7 {5 3L 38 AL e 14.4 31.9 3.6

90 % LA S 3 R R 10.7 32.3 3.8

%%uiﬁﬁﬁﬁﬁm¢ 12.5 36.5 3.6

3 HBARMLE 3 350 FARIE R iR 2

75 %% 72 45 40 A R R A 16.1 38.1 3.5

50 % 22 A £ e A PRI A A 10.7 35.0 3.5

90 Y6 A L 47 %67 Bk T O0 J 0 Fp 10.0 39.0 2.8

90 %4 LA _E SA 4 45 T i T B 20.0 41.4 3.9

904 L4 5757 4 11 31 75 4P 10.0 126 .

4 BORBEER 4 630 F R TR E R ’ :

75 Y4 Fc A 4R T P A A R 10.0 39.6 3.6

50 % 7 A 97 4 I 3F A 11.9 20.0 3.6

+ 1396 -



ERES RERTEEERZENRABRERR

BT R EER G R HRR E R AT B RY
R v B M T B AU TR e PR AR IR FR, B A
SO He i MBS 0 mg/m* HIIFBL.

SRR B AT A b R S B TS R W HR RO
ERBEARE KRNI M, EEURH BHA
7K - e 28 R 3o A 9 B e BE L W T R 51 AR
HREMIEER BT, WRHMARFR. A
T8 5R SO, HE MOk B AR, T RE 3R A B ™ MK
SR TR, TR AT A EE R NO, HEERE K
AR, T BB LR MR K, S G E A 2
.

AT B RRER T EIERETERTESER
B HE TR B AR A SR B R IR A, AT AR BT
%ﬁ:&]—a:

(1) BB AXRREIBRT R TR
7 B R R T R R

(2) e S T 5 23 W B & B A, HP R
B ZR 45 P 1 0 HE SO £ M R R (CEMS) HR A
Z BB T R BRRE S o AR RA R, 2
R B Edk g 2%, RAEW & 89 B Al

£
(3) %% Xt B o A R AT 4 R IR AU
B HERR .

3.2 MMHEEHRMEE

FERRIE AR ) AR A v S v B AT M T O 0
W BRI O AR S R T R AR AT
RMZE SRR B, X # i DRI F 0. NOLWKE#H
fTYE e Al B 2 & A AR BB R 25 1 K Ay 18 Ol

AFRERT N BEEEEENEERRA,
FEEATRERLXIREABEEME . L3N
REMERERFEFELT UL EEHA™ BAEN
BRZMAAY B 2RELENEEAERER
ETE R, [t & XX e R L BT R K & 5
HEEA RN EEET FREENEIAS
3 AT MR TE P A A AR R T

ERREIME NO, Bk EHEMED KT
AN EENHREFTRERS- . HAIHHEASR
LTREEN SCREDSEEAD NOEEARS—
HWRAE. AR S H B EMBEHE D NOKE
BARFA R, FEEEHERER T HITBEE
WAL B AEED ., El W AR %
R A AL R, W LA R P E N NO,
WA R B Y ] R, BRAE T U418 IE R RS E 1B
fT(RFE2FE D,

%2 HKUAEHEREBHONOSTAMHRAERE"
Table 2 Relative standard deviation of NO, concentration
distributions at the outlet of reactors before and
after ammonia injection optimization
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Fig.1 Comparison of NO, concentration distributions before and after ammonia injection optimization for SCR systems
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