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Combustion condition of Coal-Fired Power Plants in China

[ 5 R ETR SE M R TR (%)

Forecast of energy structure of China’s power generation (%0o)

KE (EZERRE)D o
FEA Thermal electricity K L | e
) : Hydro | Nuclear | New
Year (mainly coal —fired ower ower | ener
electricity) P P 9y
2000 77.8 21.0 0.9 0.3
2010 75.3 20.0 3.8 0.9
2020 70.6 21.5 6.1 1.8
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Combustion condition of Coal-Fired Power Plants in China

H [ HA B o — UK BE VR bE BN B EE A

Forecast of the electricity percent in primary energy

\
F 1990 2000 | 2020 | 2030
Year
HLHE AT RV L (%)
Percent of electricity over 26 36 44 46

the primery energy (%)

PP SR ER L (%)
Percent of coal power
Installed capacity over the
total installed capacity (%)
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Combustion condition of Coal-Fired Power Plants in China

1. T H R

Development of China’s Power Industry

20044 3% H & H S B B O 440GW
China’s total installed generating capacity is 440GW in 2004.

Horh K AR B2 4 4 350GW
The installed capacity of coal fired power plants is 350GW.

KN 20104F K 4 [H & A=A B R IA E]701GW
The total installed generating capacity will reach 701GW in 2010.

FoA K LRI A B 204480 GW

The installed capacity of coal fired generation will reach 480GW.

MK202054 [ ik A HLA =X F]1060GW
The total installed generating capacity will reach 1060GW in 2020.

Hr Kk BN EL A K H623 GW
The installed capacity of coal fired generation will reach 623GW.
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Combustion condition of Coal-Fired Power Plants in China

2. 1 E ) Ak FINOXHERL
NOx emission from China’s electricityl industry

e 20004 H, 7 TN Ox Y5 4414 15358.02 7 I
3.5802 Mt in 2000

e 20024F 1, 11 TNV NOXI5 FeMHEi 520 /7 i
520Mt in 2002

* 20104 B, J) TG 4L i8(594.74 J7 i
5.9474 Mt in 2010
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Combustion condition of Coal-Fired Power Plants in China

3 A AR BN LA FINOXHRBUR L
The NOx emission from some typical coal-fired units
e 600MW K LA EREINLZH  380~450mg/INm3  CRERA ¥ it A IRNOXBABEER )
380~450mg/Nm3 for 600MW and over units ( most of them have been designed
with LNBS)
=32, PURETE. HAZ. B&RWEIAR; Mde. B, REFER
Technologies from Michishimi, Alstom, B & W, Harbin Boiler Plant, Shanghai

Boiler Plant, Dongngfang Boiler Plant.
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Combustion condition of Coal-Fired Power Plants in China

3. A E RSN FINOXHEBUR I
The NOx emission from some typical coal-fired units
« 200MW ~ 300MW 650 ~ 1300mg/Nm?3 CAR#EHERE. PHEIARRE, ZHBKR)
650 ~ 1300mg/Nm? for 200MW ~ 300MW units (larger difference of emission
because of different coals and furnaces)
G, B, RRFREREAR
The direct and swirl flow technologies from Harbin Boiler Plant, Shanghai Boiler
Plant, Dongngfang Boiler Plant.
« 100MW K BA F/NEIHLZE  700~1800mg/Nme  GIRIEMEFE. PPEURRE, ZEHIEK)
700~1800mg/Nm3 for 100MW and below units (larger difference of emission
because of different coals and furnaces)
WG, B8, RAFREREAR
The direct and swirl flow technologies from Harbin Boiler Plant, Shanghai Boiler
Plant, Dongngfang Boiler Plant
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Development and Application of Low NOx and Denitrification Technology

1. NOXFZE ISR ST A 17O
Research & Development of the NOx Control Technologies
o RNOXRIEASH AR
Low NOx Burners
« SOFAREMBELRIA
Separate Over Fire Air(SOFA)
o B 4 AL BER FHIRMENOXIR BT AR
Reburning of Micronized Coal
« SCREH S BiAHHIA
Selective Calalytic Reduction in Flue Gas
o W PR IR IR A I AH R

De-NOx and De-SO, integration with activated carbon/coke
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Development and Application of Low NOx and Denitrification Technology

1. NOxF#EHISARBIFIT X IF I
Research & Development of the NOx Control Technologies

o FL 2R it i AR B
De-NOx and De-SO2 technology by electric beam

« EB T EEBAEBAR
plasma De-NOx in flue gas
o JREUNINGTIRRIZ S R i B A il BB AR 5 TT
De-NOx and De-SO2 technology with urea additive in wet flue gas
o Y IGTHEE R R e A A SR R B AR AL
De-NOx and De-SO2 technology with discharge in semi-wet flue gas
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Development and Application of Low NOx and Denitrification Technology

{ENOXIRAFERF A
Low NOx Bueners(LLNBS)

o JLAVENOXIRIE RS SEH
Typical Structure of a LNB
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Development and Application of Low NOx and Denitrification Technology

IENOXIR AR A
Low NOx Bueners(LNBS)

« [KNOXIRE S L ARTE bR
Technical index
NOxHE B &:300~600mg/m3
NOx emission: 300~600mg/m?3
B L ZENOXIHE > 30%
NOx emission decrease of unit after retrofit : >30%
HA B i R M e

Anti corrosion in high temperature
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Development and Application of Low NOx and Denitrification Technology

{ENOXIAERRBIA
Low NOx Bueners(LNBS)

* [RNOXRFEAS AN H]

Application of LNBs Technology
60~600MWAHLZ
60~600MW units
MR T MEHEE. #aHE
Anthracite, lean coal, bituminous,brown coal
T B R RS
Middle speed direct firing pulverized system
ER e %K) R 4
Ball bin storage pulverized system
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Development and Application of Low NOx and Denitrification Technology

SOFAIREIR B
SOFA Low NOx Combustion Technology

* SOFAREMBEEIAR RS
SOFA low NOx combustion system
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Development and Application of Low NOx and Denitrification Technology

SOFAfREA L BIA
SOFA Low NOx Combustion Technology
* SOFAREIABE AT R
Index of SOFA low NOx combustion technology
NOXHER (R F I HE & HE A6%)
NOx emission (O2 =6%in flue gas)
R FH HH FEENOX << 380mg/Nm3
Bituminous:NOx<<380mg/Nm?

PR FH AR ENOX <<350mg/Nm?
Brown coal: NOx <350mg/Nm3

WP R < 0.8%

Impact on boiler efficiency : NOx <350mg/Nm3
Bk A <3070/ T B

Capital cost: <30yuan /kW
LR T B A-50%

Saving environmental charge: 50%
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Development and Application of Low NOx and Denitrification Technology

SOFAREMR BB A
SOFA Low NOx Combustion Technology

* SOFAfRERABETIA Y. H
Application of SOFA low NOx combustion technology

200MWAHLZA
200MW unit
JH IR

Bituminous

BREE Rl R S8

Ball bin storage fired pulverized system
Hinmkads VU A V) B R R St

Direct flow burner tangential combustion system
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Development and Application of Low NOx and Denitrification Technology

R A AL BB FHAMERNOXIRBE R

Micronized coal reburning low NOx Combustion Technology
o A AEER PR ENOXIR RN R 4t

Micronized coal reburning low NOx ombustion system
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Development and Application of Low NOx and Denitrification Technology

78 40 AL R T RGN OX IR B B AR
Micronized coal reburning low NOx Combustion Technology
o A AIH FIAMENOXIR R A TR TR
lindex of the micronized coal reburning low NOx ombustion technology
JBAT B A1 in<0.01576/F FU ks
Operating cost: <0.015yuan /kWh
NOxH B (AT ITEEHEN6Y%)
NOx emissiom (O2 =6%in flue gas)
PR BEN Ox<300mg/Nm3
Bituminous: NOx <300mg/Nm3
R #5 N Ox<350mg/Nm3
Brown coal: NOx<350mg/Nm3
P R A <5070/ T B
Investment cost <507Ttyuan /kW
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Development and Application of Low NOx and Denitrification Technology

i A AL R PR AN OX IR R 5 AR
Micronized coal reburning low NOx Combustion Technology
o AL FHIRMENOXR R A M. H
Application of micronized coal reburning low NOx combustion technology
600MWAHTLZH
600MW unit
Aoy KA IR A
Brown coal and bituminous
R E W R RS
Middle speed direct firing pulverized system
B IR U A V) B R R 4t

Direct flow burner tangential combustion system
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Development and Application of Low NOx and Denitrification Technology

SCRIAS RiHBIA

Selective Calalytic Reduction in Flue Gas
* SCRIHIBIHEIAR R St

Selective Calalytic Reduction in Flue Gas Denitrification system
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Development and Application of Low NOx and Denitrification Technology

SCRIA i H AR
Selective Calalytic Reduction in Flue Gas
* SCREASMEAHBIARTENS
Index of SCR flue gas denifrification
NOx<50~100mg/Nm?3
NOx<50~100mg/Nm?3
SOx<100mg/Nms3
SOx<100mg/Nms3
F 22 ¥ B <30mg/Nm?
Concentration of particulate matter <30mg/Nm?
& AT EHE = 22 >80%
Domestic production of equipment and material >80%
L 2% AT H 2>90%
Availability of the whole equipment >90%
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Development and Application of Low NOx and Denitrification Technology

SCRIFTARARHA
Selective Calalytic Reduction in Flue Gas
o SCRAH St AiF 152 A SV H
Application of the SCR flue gas denifrification technology

100MWHLZH
100MW unit
R KT TR
Blend of two kinds of bituminous
IR R R G
Ball bin storage fired pulverized system
BRI A VI RRER G

Direct flow burner tangential combustion system
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Development and Application of Low NOx and Denitrification Technology

i R 5 i ot e A 52 AR

De-NOx and De-SO, integration with activated carbon/coke Technology

o WEMERIFER IR BRAH SR RS

De-NOx and De-SO, integration with activated carbon/coke system
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Development and Application of Low NOx and Denitrification Technology

Vi PR 2R A A D A R AR
De-NOx and De-SO, integration with activated carbon/coke Technology
o T PR IR AR i B A B AR TE B
Index of the De-NOx and De-SO2 integration with activated carbon/coke
technology
REMETER —IREE X 3k, 100~200°C, [AJA3EAT BEhR A A
Can simultaneously De-NOx and De-SO, integration with activated
carbon/coke technology De-NOx and De-SO, at the same temperature
range, 100~200°C
Hiifim 805 > 96%
Efficiency of desulfurization >96%
AR AE80% LA L
Efficiency of denitrification over 80%
T PE AR = B BR 2R AE Y AT AE R Ry 4 MR <10mg/Nm?

Concentration of particulate matter <10mg/Nm?
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Development and Application of Low NOx and Denitrification Technology

Vi PR AR 1A A e A R
De-NOx and De-SO, integration with activated carbon/coke Technology
o Vi P R £ I A i A R AR B A
Application of De-NOx and De-SO2 integration with activated carbon/coke
technology
FEHERE R T ik
Completed pilot-experiment with activated carbon
I PR AR IV B2 B2 X 75k
Applied in 2X75 t/h boilers
TH KR

Bituminous as fuel
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Development and Application of Low NOx and Denitrification Technology

B, R A LA R
De-NOx and De-SO, technology by electric beam

* IR )luﬂfwﬁ:ﬁiﬁ?\é}ﬁ
System of a De-NOx and De-SO2 technology by electric beam

75 NPCC
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Development and Application of Low NOx and Denitrification Technology

L Rt it e A T3 AR

De-NOx and De-SO, technology by electric beam
o HL 1 OR B A AT AR TR B
Index of electric beam technology
Hii A2 >30%
NOx reduction >30%
& B =N AR 5 BT AN F-60070/kW

Investment will be less than 600 yuan/kW after industrialization

(G NPCC
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Development and Application of Low NOx and Denitrification Technology

B, 2R i A SR
De-NOx and De-SO, technology by electric beam
o B~ TR s A il 52 A .

Application of the electric beam technology
2 X 25MWHL4H
2 X 25MW unit
HHKE
Bituminous
PIEE WGk RS
Middle speed direct firing pulverized system
Bk I AVl R R R 4t

Direct flow burner tangential combustion system

G NPCC
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Development and Application of Low NOx and Denitrification Technology

FE T HESUBAHSOR

Plasma flue gas denitrification technology

s FREATHMABHEAR RS

System of plasma flue gas denitrification technology

Bk P BB B R A =
B 3%

3 NPCC
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Development and Application of Low NOx and Denitrification Technology

F A TSR AR BOR
Plasma flue gas denitrification technology
o HEE TSR SIRTE R
Index of the plasma flue gas denitrification

HHSINOXHi i 25 % > 85%
NOXx Reduction >85%
MHSNOX R BEFE3.6 <KkJ/NmMB3(1Wh/m?3)
Energy consumation < 3.6 kJ/Nm3(1Wh/m3)
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Development and Application of Low NOx and Denitrification Technology

T8 TS AR
Plasma flue gas denitrification technology
o 5 T ARIESRAR A Y. H
Application of Plazma flue gas denitrification
FESO0MWAHLA L 2 #:50000Nm3/hZE & iR 5
Test on a 50 unit with flue gas flow rate of 50000Nm3/h
JHAE
Bituminous as fuel
P B H W R St
Middle speed direct firing pulverized system
Bk AV ERE RS
Direct flow burner tangential combustion system
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Development and Application of Low NOx and Denitrification Technology

PR 28 5 NS5 1= R] e e A i B s ARt 500 ¢
R & D of De-NOx and De-SO, technology simultaneously with urea additive in wet
flue gas
o PR ZESINFIIE LR R I it it =B AR 50T R R 5
System of R & D of De-NOx and De-SO, technology simultaneously with urea
additive in wet flue gas

-0 NPCC
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Development and Application of Low NOx and Denitrification Technology

R 2R N NS 725 A ] B B A e RS ARt 50 0T
R & D of De-NOx and De-SO, technology simultaneously with urea additive in wet
flue gas
o PRI NGRS R I B A BB AR 50 0T A 36 7
Index of urea additive in wet gas technology

SO, it bR %15 290% LA |

SO,decrease is over 90%

NOXH i Br A 280% LA _E

NOXx reduction is higher than 80%

G NPCC
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Development and Application of Low NOx and Denitrification Technology

PRZAS T2 00 I B e B BB ORI 52 7T =

R & D of De-NOx and De-SO2 technology simultaneously with urea additive

in wet flue gas

o PRESN NS IZ A S R I i B BB AR 538 T B H
Application of the urea additive in wet flue gas technology

VT A G 3 K B O 2~ 10/ 4 b
Has built a pilot-test boiler with steam production 2~10t/h
. FH T 28 Ik B R 35/ 4R
Applied in a boiler with steam production 35t/h
HH A AR A TR
Fuel: bituminous or blend of bituminous

G NPCC
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Development and Application of Low NOx and Denitrification Technology

T L S R B BB R R e TR |
Streamer discharge semi-wet flue gas De-SO2 and De-NOx simultaneously
and its engineering
® PG R VAR R I i A i BB S TR RS
System of streamer discharge in semi-wet flue gas technology

R

Ers

C NPCC
=== Combustion Research ,@%@iﬁ%ﬁ_ﬁﬁﬁﬁﬁﬁ%@



—. FFR. NAHPIENOXBRILEF A B A

Development and Application of Low NOx and Denitrification Technology

Yt D60 R, A0 3 R D e it e e R % R4k
Streamer discharge semi-wet flue gas De-SO2 and De-NOx simultaneously and its
engineering
o VLG AR IR SR e B AR R R B TAE TR A
Index of the streamer discharge semi-wet flue gas engineering
7 Y025 B B R = 95%0
Desulfurization efficiency in demo. facility =95%
BiAH R R =40%
Denitrification efficiency =40%
B EAC/IDCHEL AR 125kVA, HEIE(E50KkY, A% 10-20kHz
Power supply of a single AC/DC set 125 125kVA , peak volt.50kV, frequency
10~20Hz
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Development and Application of Low NOx and Denitrification Technology

i1t oy I SR S R T N R il e oy S Y X
Streamer discharge semi-wet flue gas De-SO2 and De-NOx simultaneously and its
engineering
o VLG R AR IR SR B AR R B R B TAE A FE 4
Index of the streamer discharge semi-wet flue gas engineering
ARG <45070/KW
Investment <450yuan/kW
Jii i % F < 10007T/M
Cost for desulfurization <1000yuan/t
FE T ARREFE<1.8Wh/m?
Energy of plasma <1.8Wh/m3
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Development and Application of Low NOx and Denitrification Technology

Yt DT R AN A ST e s B B R K TRk
Streamer discharge semi-wet flue gas De-SO2 and De-NOx simultaneously

and Its engineering
o YRGB FE 2RI M = R I e i BB R e A AL B H
Application of the treamer discharge semi-wet flue gas De-SO, and De-NOXx

simultaneously
7K R B Ay 65/ B 4 4
Boiler with 65t/h evaporative capacity
Jb ¥R HE S & 4 260000m3/h
Flue gas flow rate 260000m3/h
B RS FNEE AP AN R

Any Kkinds of boiler and coal can use

G NPCC
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Development and Application of Low NOx and Denitrification Technology

2+ T E R ek i A AR S K A B AR
De-NOx Engineering and Adoptable Technology in China’s Coal-Fired

Power Plant
« CEMABHEE
Flue gas denitrification facility has built built:

EMJEA ) 4X300MW  Hidt & HL  SCR
Houshi Plant in Zhangzhou 4X300MW zhongding & Hitachi SCR

G NPCC
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Development and Application of Low NOx and Denitrification Technology

2 P A ERL et A AR S K A IR
De-NOx Engineering and Adoptable Technology in China’s Coal-Fired

Power Plant
 FERMH S R E
Flue gas denitrification facilities are being built:

YL M B L & L 600MW X 2 NPCC & (EFTI SCR/SNCR
Kanshan plant in jiangsu 2 X 600MW NPCC & FTI(U.S.) SCR/SNCR
WL T e 600MW X 1 Wi KeelE & HiZ  SCR
NingHai plant in Zhejiang 1 X 600MW UZJ Energy & Hitachi SCR
ARG IHE] 600MW X 1 #7KEEJR & Topsoe  SCR
Taishan plant in Guangdong 1 X 600MW USJ Energy & Topsoe SCR

G NPCC
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Development and Application of Low NOx and Denitrification Technology

2+ P AR Bt iR AR SR FH B BR
De-NOx Engineering and Adoptable Technology in China’s Coal-Fired Power Plant
« R E
Flue gas denitrification facilities are being built:

FETHU5H ) 300MW X 4 LigRSERF&HEAIHI  SCR
Songyu plant in Xiamen 4 X 300MW Shanhai Elect. Group & IHI SCR
TLIRRBH) 600MW X 1 YL 7RJEHfk & HIZL SCR
Taicang plant in Jiangsu 1 X 600MW Jiangsu Suyuan & Hitachi SCR

JCREZEEB] 200MW X1 #Ri & 8% SCR
Hengyun plant in Guangdong 1 X 200MW Dongfang Boiler plant & Lugi

SCR
(G NPCC
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Development and Application of Low NOx and Denitrification Technology

2 TR ALK F ik B A AR SR H BB
De-NOx Engineering and Adoptable Technology in China’s Coal-Fired Plants
o TSI R A B
Flue gas denitrification facilities will be built in near future
E o LB —HE]  100MW X 4
Guohua *Beijing No.1 heat & power plant 4 X 100MW
KE < bR EFHRHE]  100MW X 4 + 50MW X 4
Datang ¢ Beijing Gaojin plant 4 X 100MW + 4 X 50MW
KJE « WLy A B 600MW X 1
Datang ¢ Zhejiang Wusashan 1 X 600MW
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Field and Mode of Co-operation Proposed between China and U.S.

1. SVEBRRA LTEHE
Co-operative Technologies and Their Scopes

« SCR. SNCR. SCR/ISNCRAZRELA . R L ZMKHE I
Sets of Technology , the key process and equipment of SCR, SNCR, SCR/SNCR systems

o £1XT IHHLAH BE B RN OXEBIAR
The Low NOx Technology focused on the old unit retrofit
o BFXFFTEALH B AR B IRNOXEIAR
The Low NOx Technology focused on the new unit with non-bituminous as fuel
o FIBHEMAF AR, T2
The production process of imported catalysts
o SE SRR DA BOR

The more advanced De-NOx technology

G NPCC
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2 S1EJTA
Co-operative mode
o EAMEARRER B, EE#E DK
Jointly develop on the basis of technology outside China
« ARFAE, WA GRAA1E)
Technology alienation and support for project cooperation
o ILIFE A H & 5 A

To set up the jointly owned company in China

oo NPCC
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3. [ESh2 )R [ 4k A AR IR O

Co-operative circumstance of enterprises between China and the overseas

HZIHI & _EigESER A SCR
Jipan IHI & Shanghai Electric Group Co. SCR
HAMHI & ME/RIESAN] SCR
Jipan IHI & Harbin Boiler Plant SCR
BEEZF(LEE) & REWIF SCR
Germany Lugi & Dongfang Boiler Plant SCR
EP:NERYA & LI IMRIRA H] SCR
Japan Hitachi & Jiangshu Shuyuan Envir. SCR
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3 ESbow] A E 4l 1 SRS O
Co-operative circumstance of enterprises between China and the overseas

HAJEE(NKK) & EM=HERLTEAE  SCR

Japan JEE(NKK) & Changzhou Sanli Envir. Co. SCR

kEFuel Tech & TR RIIEA A SNCR/SCR

U.S. Fuel Tech & Liaoning Clean Envir. Co. SCR/SNCR

8 E KWH & KRITwI AL

Germany KWH & Dongfang Boiler Plant Catalyst
e (TSI TR A0
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Field and Mode of Co-operation Proposed between China and U.S.

4. FREEHRTIAR

The contact point of China-U.S. co-operation
o IS THEMHE AVIAK, BEa® (EAREE) AT
The engineering project to be implemented as the contact point
The jointly owned enterprise (or tech. Co-operation ) as the carrier
o B—FRZMEAR
Single technology and multi-technology
o Bl BT S IHHLH B
New unit build and old unit retrofit
o [KNOXBRBE A H A BB A
Low NOx Combustion and Flue gas denitrification
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