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CDM Project Design for Introducing Coke Dry Quenching Equipment in Shanxi Province of China

Xinghe ZHANG, Jusen ASUKA, Nozomu KAWABATA, Izumi OMURA, Gyozo KAWAHARA and Reijiro TAKAHASHI

Synopsis : This paper provides the design of a Clean Development Mechanism project at the coke industry in Shanxi province, China. The target of this

project is to reduce emission of carbon dioxide by installing coke dry quenching equipment into mechanical coke ovens of Shanxi Antai

Group Co., Ltd. This paper demonstrates how the anthropogenic emission of carbon dioxide is reduced by this project activity below those

that would have occurred in the absence of CDM project. Moreover, this paper shows that this project achieves not only emission reduction

of carbon dioxide but energy saving, water saving and emission reduction of other pollutants such as sulfur dioxide.

Key words: global warming; CDM; coking; energy saving; environment; CO, emission.
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GHGHFH'EBERUV Uy 27 P OGHGHEH BPEAR £ &
¥ Table 11289, CDQIZ X B4R — 2 2 PR A 109
T LV OBE, BEBEB®ROBRYIOE L BROF LR
W O F- DB GHG HIIEE 13 136.625ktCO, & &£ B 4%, &%
WOFE L RBOFEIIBRPLEE L, ERYIDFOLERES
WEREH BRI D 80% EIRE L2, 2O KHIZKDHR
1oL Yy FHABTH B 7O GHG HEH HIR R (3459
943kt CO, TH 5%,

4-5 ZOMDRERE

R—Z2F4veFuls s bEHETSE, GHGE L
T O CO,HEHNE LIS  BRESGE R W CE 5, &
N7y Fr DB HEAE#RETSZLICKkD, KIi%
BT CORRMEELZMFEIT 2 & & 612, ARBRBRIZIED

SO, & NOx D AR T2 Z & HTE S, LRI HE
B CORRHEENH L RBERTOCWQIZL S -2
2B BEOHIRIZ KD, Mt To CcoOPEH & MEHEY %
WEITEZENTES, EHIZCWQDHHEZ AIEIZHS
FTZEIZED, KEHNTES, ZhZThOMRIILITO
KOIEtRTE 3,
REBEEICEAEERE LU TN K> TR N B
IROFFIRIIUTO LS IZEHETE S,

W =R X(EG—E ) wroeeeerresseesmmmmmnmsnesssses (7)

Wrc = WSC X Qsc /Qrc ............................................... ( 8 )

W, FREIEEIC K D EUERETHYE (tcely)
W REERICX S ERENE{y)

R, FEOEUERF T (tce/GW h)

FEUE R FE FA R (Geal/tee)

Q. FIRFELE (Geallt)

FEIERIZK BB, SO, NOx, COK ED AR BT
BOWHREIZ, REBRE I ZhICL3FEROHINE L
DRBEEBZLNTES, £/2CWQREAMAIZ & 3 HiK
B, CDQIZ&S T - 2ZMBBLDENT LI LTE
%, LLEDOREICE O THE U EEREHE ) FAR
BEO, EILBN Y v FREOFERRFERMAD, AR
HREMAPSDL X, S0, NOx, I KUCO%LEDIHRY

WEPEH R, CWQHB XU CDQ2 5D & 2 + HEH R
Table 1. Estimation of GHG emission reduction of the ’ N -
project. B2, cwQ 2 5 D COYEHI ¥ K TP CWQ I A B I B
- M2 EDHMEIE Table 20 LD TH 5,
Parameter Unit istyear | - Oneyear last year 7 years
1 N7 o s - [EERN N
CO, PEH MM LIA D, KT 0¥ =2 M2k B HBIEEN]
EFom ktCO,/GWh 1.1208 1.1208 1.1208 1.1208 NP . N pp——
WE, SO, NOx, COX K U'F 2 b & &DRNRIEEHE
EFpm ktCO,/GWh 0.9397 0.9397 0.9397 0.9397 AL . s N . e 3
HHIRE s K USRS EORIESEDIRE B L2 0H
EFgria ktCO,/GWh 1.03025 1.03025 1.03025 1.03025
EF capive ktCO,/GWh 2.06372 2.06372 2.06372 2.06372
Wer _ 0.46 0.46 0.46 0.46 Table 2. List of data used for the calculation of air pollu-
tants emissions reduction.
Weapive - 0.54 0.54 0.54 0.54
Item Unit Value
EFaecicny | KtCO/GWh 1.5931 1.5931 1.5931 1.5931
Calorific values of Chinese standard coal Geal/tce 7
We cno ktcoke 436 1,090 545 7,521
Calorific values of Chinese raw coal Geal/t 5.95
W cwo ktcoke 439 660 330 4729
Chinese standard coal intensity in the power tce/GWh 37
EGeno GWh 36.896 97.920 48.960 675.648 consumption of the North China power grid ce
Ecng GWh 2272 5.679 2.840 39.188 Dust discharge ratio from electricity generation t/GWh 8.21
Ecwo GWh 0.088 0.219 0.110 1.512 SO, discharge ratio from electricity generation t/GWh 10.4
COEF¢pg | tCOy/ktcoke 9.9 9.9 9.9 9.9 NOx discharge ratio from electricity generation kg/tcoal 5.77
Qcoc kNm® 148.0 148.0 148.0 1,184.0 CO discharge ratio from electricity generation kg/tcoal 2.07
EFcoq tCO/kNm® 0.7258 0.7258 0.7258 0.7258 Dust discharge ratio from CDQ kg/tcoke 0.045
BE ktCO, 59.148 147.872 73.936 1,020.316 Dust discharge ratio from CWQ kg/tcoke 0.200
PE ktCO, 4.563 11.247 5.678 77.723 CO discharge ratio from CWQ kg/tcoke 2.31
ER ktCO, 54.585 136.625 68.258 942.593 Water consumption for CWQ t/tcoke 0.4
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Table 3. Environmental improvement effects (estimated) of CDQ introduction.

Table 3TH 5. 7THMT28F b v DERAHIN SN, SO,
e 36,645, NOx HEHI A8 1,616t, COBEHIA3 17,953 tik 4§
5, 7, BEOYEHIZ 6,412t 1 X 31, 3,008kt DA
fi¥xhd, Z0X32, K7 Y 2 MIEELIIHEIE)
BUIIMAT, BRI, Bl - 2L X @ik e o
DTHhbB,

5. #&

i

AFRIZBOTL, IWARRENIZE T 2o -2
ZIEND CDQEAACDM 7Y 2 2 b LTHKV T3 Z
bl 3 UITANAS

(1) A7auvzs bid, 2oy bOFBHIAD & T
HILIRR23821% Th D, FEHI— 2 AFEEIZL T 524
TR 2 DRV FT—ITHD12%%KEL FEB
EBE L, LML, CDMELTESEH, 7L
Uy b OFHINAZE S AT, IRRA13.25%12 EAD
EIAREIZ R BDTH B, L7z ->T, BMEEATFET
%o

(2) A7ov s I, CDQIZL %3 — 2 ZFHALEE
BEA107 NV OBEe, Tuv s BIEO 74/ T GHG
PEH % 943kt COHI T 5 Z LA TE S,

(3) FhATov s NI, THEBIZSO,HPEH % 6,6451,
NOx HEH % 1,616 tHIIK T 5. & 512CO &¥ED PR, % i
L, AREKEERKT S,

PEnksiz, A7y s MZREBLIH, 55K,
B - 2AILX GO RELE726TLEDTH S,

AK7a vz s MILNEDOGRERM & FEEEEICRIL 72
EDTHDN, FAFOHEMT S e DEICHTEEA
gt Bbhd, AT 2o M, WEORERE
NANEEEHNBZ L BLITH28DTHD, ZOEPS

SHONENZ BT 2 BT R OHEE I 5 TR 4 &
HEFOTHAD,

kb, AW H ATk 14 [0 8% 50 b 78 1k ELB B
CEDERTBIENTEEZ L, ALL TEHEAEHL LT
9,
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10)

1)

13)
14)
15)
16)

17)

18)
19)
20)

21)

22)

23)

Item Unit Effects (7 years)
Amount of standard coal usage substituted ktce 237
Amount of raw coal usage substituted kt 280
SO, emission reduction t 6,645
NOx emission reduction t 1,616
CO emissions reduction t 17,953
Dust emissions reduction t 6,412
Amount of water saved kt 3,008
X 73

UNFCCC: GHG total without LULUCF (http://unfccc.int/ghg
emissions_data/ghg_data_from_unfccc/time_series_annex_i/items/
3841.php) (20083 HI10H7 7 ¥ R).
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