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Abstract

The atmospheric pollution situation in China is still serious. Flue gas emission policies are stricter
and new technique is asked for market demand. In accordance with this present situation and to
meet the requirement of flue gas ultra-low emission in Chinese coal-fired power plant, flue gas
co-governance route with low-low temperature ESP technology as core task and WESP technical
route could be used respectively. These two technical routes were described briefly. Typical cases
from aspects of technical route, design requirement, technical proposal, operation effect and so on
were introduced. Comparison of technical characteristics of two technical routes was conducted in
this paper, and noteworthy problems and suggestions for flue gas ultra-low emission technical
were pointed out. This paper could provide some reference for the selection of flue gas ultra-low
emission technical routes and engineering promotion.
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2014 F 9 H, HEZEKKBASAEZE IS TIEIEORY HA E KR REA DU 1 CE TRt
R 5 OEAT B THRI(2014~2020 7)), EERZRFHLDOH AL AE R S & 6% % T, A, SO,
NO, HEBOL 73 5 A =T 10 mg/m®, 35 mg/m3. 50 mg/m®, X e &A1 o4 & X R AR LA 3Rt 7 sk
[1]. 2015 4F 12 H, FEFRBEASEE. B R ERASCEZ A2 E R IR RS RATH) (AT STt R
L R HEBOR 1 B s TAE 5 38 TR B AR OB AR HE S A 55 3200 & 2017 4F, IR AR X
B SR R 4 E A S IX . AT S AR IR C AL AT .

TRIE R SRR T T AN “BRAY” B “BRA + BB ERIWAS R CBRA + BB + B
(VAR o ML GUIR S IE BB AR B 2R 7E St B Fp R S 1 B — R MBR B — IS5 e, R A B R
[P F RN, 25 BRI FRCR, RGERABAT AR, 1 H Ak ik BB R ZR 2]

B 0ot ] R 7 A M A S E R R, S SRR T M SRR HE TS, SO R F) I R B,
ACRA “ DMRARIR FBR AR H AR N AZ O S B AR B R BR 2 5 VR R BR AR AR BR 2R
2. MSHEIREBEARRERHMA
2.1. BSHERESAREEE N

DURAR 5 H B 2R B A N AZ O R A RN B 28 78 70 25 B8 1 JRIGE e ) B R 05 e e e v 2% P
(BHATE ST RAE), FHIINT RV EE, RERRARINGEHERE RS kRt
REGMPBIEEE 2 WP FEC R, 7ERA%E BRI 32 2 5 ARy P i) (R GE v R BRI &i5 e, 5k
e B MRS R i SR [3] [4]-

DURAR I B B AR BA N O RS W FVA BE R R BR 2 8. SCR i B — M ¥4 H1 4 (FGC) ~ A
IR BR AR 2R (IRAKIR ESP)— M AR S i 2% B (=20 FGD)— s\ i BR AL #(WESP,  mlEFE2¢3%) —~ i
SHRER(FGR, Al #E2%%) [5] [6]. @i 1 fow.

BRI B RE SRR IRVEBURR R FRIRACE > 70%, BURAHER AT E] 10 mg/m® F 4
5mg/m® LLF; SO, HEM <35 mg/m®; NO,HE <50 mg/m®; SOz ML >80%, #imnlik 95%LA F.
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Figure 1. Roadmap of flue gas co-governance route with low-low temperature ESP technology
as core task
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[ YRR A 2009 4EFF AR IR AHZ BB B 72, HIUE — @ 280, B ATZER B AR
P RS H R B AR L 2 —. I\AEEST, HE 2015 £ 12 A, O8I HREE kA
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HERER ML) AL TN A K B HEAE, U6 T 1959 4F, Bl BEHLZE & 26 JT- 5L, N 2 x 660
MW BRI SRR A LA, RIS s AR s A2 B, AT @ %tk ML BEAR SR AT 11T
HEE—EmiAErERE.

2) HIRBEE KK

HEREKHL 2 x 660 MW HLAR A DUIRAGIR FELBR AR BEAR A% O A S W RIVE B R B 48, RGP A
WHE WESP, RHIBIFEARME J: SCR il & + WA HE(FGC) + (LTI R R A 45 (ILICIE ESP) +
RO SR 26 B (R Ak FGD), sl 2 Fiom. ARARMR FE BR AR 2% B A A PR AIC H B A 28 H VR ARk
TRIE IR 2% B U AME AT =B, RIET A B R b IR AR AR .

AFA B AR AR IR P BR R 28 0 LYy, BortH AR 90°C, H FUBHAN IR FE T HE A 15
mg/m®, FRZIBIEBR RG0S, PRHEBGR E<S mgim®, £ F 2014 4 12 A P
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KT AR, WEREE AT TR, e (R R AR 38 N DU AR B 90°C s TRl 4%
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Figure 2. Roadmap of 2 x 660MW units in Changxin power plant
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4) iz

2014 4£ 12 A 16 H~18 H, £WriT AN R OMt: #7fr Tod, 1 5Pt O8R4, SO,.
NO, HEZ 514 3.64 mg/m®. 2.91 mg/m®. 13.6 mg/m®; 2 SHLLALH D Wik, SO,. NO,HER 4K 3.32
mg/m3. 5.91 mg/m®. 15.8 mg/m®, 1 SHL4LFH R % H USRI FE L8 12 mgim?®, Y892 iR B 1)
PRI AR LN 70%.

5) et

Wk T ML s f5 2015 4F 10 H % 2015 4 12 H =N H A E1817H CEMS i, 247 M4 EIHE K
RN o AT IIIE], AR AR 2R % R R HEOR BE 248 12.8 mg/m®, (& T 15 mg/m?® (/)N
HEBUR FE ARAE 2N 85.6%, KT 30 mg/m?® /NI HEBGAK FE AR UE 2N 100%. SO,. NO, HERIA EE thish AL
IRHERE K .
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BB RAR AR RN RS BRSPS E R E WESP, W& 3 fim. WESP
A EBRERY), CRRIEBURGE KIATEY . PMys 2, FHARBIRHERE R, R IE&R. SOs it
FIBLRRAEF, JRIAEK ) K AST5 A HE S A B IR OR S 4%

FAR B LR ATk B M BEFE AR H BRI HE O B ATIA 5 mg/m?® LR, BRI 25 5 3Ry 70%~85%:;
SO, HEM <35 mg/m®; NO,HEK <50 mg/m®; SOs (MR R >70%, i nlik 95%LL L.

BRI L3846 A1F: WESP 3 L T MRS 3 0 BRIk i — % <60, &t AN KT 100 mg/m?,
5 UV 5 3 22 5% S IR A HE TR B A MHE /K B KR 39 0

[ A iz WESP Ol Hofth [H R $os Bmn . A4t |E 2015 4 12 A, 28T
WESP i 400 58, MIEHLZEL 190,000 MW, #zHE 180 &, PR 90,000 MW, HEZE
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P E AR 1L L T LA B R IX SRS MLME, 4 5 350 MW I FHLZL R E N B (B)R
1B B AR S HES I S I H , AT H #F3X ESP Al WESP X H EPC 2k 755, T 2012
11 H 28 HIF L, [APRCE Bt =K Il ke B A1 — 45 SCR Wi E .

2) HORFELE itk

AT H IR R R AR L BB + SCR lifl B +ESPCR IR b R) + g
K A s -+ aQ L 2 3% (WESP) [8], fnE] 4 flizn . WESP N VRS S E L ERE R A N A & (b
%) 1,288,680 m*h, A&k E <16.5mg/m®, MHSIEE 16°C~45TC.,

3) BARTTH

AT H WESP K H 4 J@ A KT SRR L BR AR BOR, Hi e WESP A S 250 K BT sk 3 1)
PERERAR, AN L BT R A Y WESP N HL .

4) #izsR

ML T 2014 4% 6 H 18 Harifi i fif 168 /NI AT, 6 H 20 H WL BRI Il Aot Fb AT,
FL 2 % DR IR N 16,53 mg/m?®, AR B UBURI9K A 10,76 mg/m®, WESP Hi 1 iki4) . SO,
NO, HEBK 4351 2.55 mg/m®. 2.86 mg/m*. 20.5 mg/m?®.
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Figure 3. Roadmap of WESP technical route
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Figure 4. Roadmap of 350 MW unit in Zhoushan power plant
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Table 1. Comparison of technical characteristics of two ultra-low emission technical routes

7 1 MEBRHRR BB RAR R RxtEE
el PR A
1) SO Bt BR & fie
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4) TR G g,

1) ATk BB AR HE TR TE 5
WARBRARREAREKL 2) KRS e,

3) BRI AR R AN o

1) BRBAT;
2) KT BB KT .

5) fasE o

2014 92 11 H 25 H#E 29 H, HREHAE TR OENfHLHT 4 SHLE TR A, 2
FEWFL AR ARSI A0 . VLR 2 BRI LR LTI 9 Bt 2 e SLb AT It . AL SR A HE SO 2
WS II{E A 0.60 mg/m®~0.68 mg/m®, SO, HEHKE MIIEMIE /N T 3 mg/im®, NO, HEGK i i Ay 32
mg/m3~35 mg/m®, 273k S R HERUE R .

S T HLALE 2 5 2014 4 7 H~2014 4F 9 H =AN AFe 8171 CEMS $df, b7 R HE B 2 1 4
Mo Gl BRI, NOL HEBOA A BB ARHE UK P /NS 5 Ge v B 401 99.18%; 11 SO, ¥k E 0.71
mg/m°~27.74 mg/m® (CF-3{E A 2.19 mg/m®), /IR FEIAFRZR Ny 100%; HLALEHE LB HEBGR £ 7E 0.18
mg/m*~3.62 mg/m®, V3548 A 2.12 mgim®, SR AHE R FE 1A BB HEBUK TR /NE 5 SE v 40 100%.
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DU AR IR FLBR AR AR A% O R MR S (R AR s 2 AN 2 L BR AR B R B 2 BAT %% B B IE 3 [
SR, PSR E BORRE U0 B DL 1 i

BT UL EBOARR S b, RO B A HARE RS, DUSe i H DUIRARR Fo BR AR BA L O B 13 [ ¥
FERORBE LR s X T BR AR 28 Bl i F T e 26 chuads e P2 R i o AR e DB AR RS s TR, s Cr bR 2
AR LA B R FE
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1) DMERARIE H PR AR B A% O R R P (R HE AR g 2 R X AL R 2R AR it e AR B [ B AN 2 =
. FUABHOE REGE, a7 Mg R A g, K47 IRE TEA BRI AR 06 . 7 45 & 3K
[ PRIRE R SEBRIGE L, HEATHFSEIRER . b VRAL S et .

2) EN WESP TiHARTIRE L, B ACFZIRATE, BN AR R B, AR T4
s AT AR < JE Al WESP AMNEARAE BN 7K, HKSP A R SR s 3 FRLBOR N WESP
PR G 2 B AORAIE,  HS ASSRAME IR, LRI 50 R AR N6 i s 5 PSR WESP X
IHFHBRE AL B A, RIS IRT5 G
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I 258 5 5 R %15 Gl s a Z AT W R4 P 5 S SO By ELARE I, AL 5B 1 TR RV BEEOR R 28,
TeH SRR 1 FE Ry 10 ma/m® B, FEINKAZH AR B 2R AHE T 771 5 D81 4 AR WESP e AR i % 7
I EAMBIE R BB, @I B AR WESP, JL79 600 MW L EALA.
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