
 

 

  1

 

 
|2016.07

REEI team
矩形



 
 
 
 
 
 
 
 
 
 
 

 
2012 7

 

 

  1



 
2014 7

34 “

”

 

“ ” “ ”
“ ”

1/3

 

 

  
 “ ”

“

”

8

2.72

  
 

 

 

“
”

 

  2



 

  3

     ……………………………………………………………………2 

     ………………………………………………………………4 

     ……………………………………5 

1. …………………8 
2. ……………………………………………………10 
3. …13 
     3.1. …………………………………………………13 

     3.2. ……………………16 

     3.3. ………………………………16 

            3.3.1. ……………………16 

            3.3.2. …………………………18 

            3.3.3. …………………………………………………19 

4. …………………20 
     4.1. …………………………………………………………20 

     4.2. ………………………………………………………20 

     4.3. ……………………………………………22 

5. ……………………………………………………………………23 
     ………………………24 
    ………………………………………………………………25



 
 1  9 ...................................

 2  12 ..........................................................

 3  14 ..........................................................

 4  17 .....................................................

 5 CO2  18 ..............................................

 6  18 ..................................................................

 7  27 .......................................................

 8 CF  25 .....................................................................

 1  11 .........................

 2  13 ..................................................................

 3  22 ..................................................

  4



“ ”  

毛达 

  5

 
1

“ ” “ ” “ ”
“ ”  
2

“ ” “
” “ ”  

3 IPCC
2019

1700 CO2  
4

“ ”  

       2014 8
765 CO2

2014 8 21
 

[ 2 0 1 2 ] 8 0 1
280kWh/t

 
280 kWh/ ×0.000326

/kWh ×2.29 CO2/ =
0.21 CO2/  

0.000326 /kWh 
2012 2.29

CO2  
2012

2.4 5
 3

30%
27

50%
 

5 10 /
 

0.21 CO2/ ×10 /
×365 / = 765 CO2



“ ”  

A
B CO2

 
 =A -B
1   

A B
 

  
 

 
 = -

2  

 1
280kWh  

= 1
-0.21 CO2

3  

 
=

3650 -765 CO2

4  
 3 4  
 1 “ ”

“ ” “ ” “
” “ ”

“ ”
CO2

 
 2 “ ”

“ ”  
 3

 

 

 = -
5  

 
 

 
 

IPCC

 [1]

1 CO2 0.7-1.2

5
0.49-0.99 CO2

1788.5-3613.5
CO2  
 

IPCC
2006

 
26.14%

1 CO2

0.815  [2]

5 0.605 CO2

2208.25 CO2  
 

 

 
“ ”

 

  6



 [2] 

'  

  [2] 

'  
0.24 CO2

 

  7

      

IPCC
2006  

 CO2

参考文献： 
[1]Johnke, B. (1999). ‘Emissions from waste incineration’. Background paper for Expert meeting on good 
practice in inventory preparation : emissions from waste. IPCC/OECD/IEA National Greenhouse Gas 
Inventories Programme, (Unpublished – TSU, Japan) 
[2]磐石环境与能源研究所：《错误的激励：中国生活垃圾焚烧发电与可再生能源电力补贴研究》，北京：
2014。

1
0.575 CO2

1.108 CO2

0.07 CO2

 
 



1.  

 

2006 1 1

“

”

“ ” “

”  

“
” “ ”

“ ”

2006 1 4

2006 1 5

“ ”
 

“

“ ”
“

”  

“

2005 

 0.25 

15 15 
2010 

2%
20%

”

“

” 

6

2012 3 14

 

1  

  8



 1  [1] 

0.65
0.40

0.25
38.5%

 

280
0.65

0.1

50%
50%

2012 4 1 2006 1 1

  9



2.  
waste-to-

energy

 

“ ”
“

”  

International Energy 
Agency IEA

E n e r g y I n f o r m a t i o n 
Administration, EIA

EIA
“ ”

Renewable Energy Resources “

 1

” [2] IEA

EIA
“ ”

IEA “

” [3] 

“

”
“ ” “ ”

 

“ ”

 

 

“

” “Municipal Solid Waste”

IEA

EIA2

“

” EIA

 

 1

 2

  10



 1  

  

 

1

  
 

 

2

50-60%
40-50%

60%

 

2

0.04 kWh/

kg 0.36 kWh/kg 0.96 
kWh/kg 0.3 
kWh/kg

2

7.64% 18.28%
29.19%3

1/3 “ ”  

 3

  11



 2  

 

5400KJ/kg [6]

2100KJ/kg  [7]

15000KJ/kg

“ ”

 

 

 [4]  

[5]

Kg/Kg kWh/kg kWh/kg %

A B C=A*B D=C/E

0.48 0.04 0.02 7.64

0.13 0.36 0.05 18.28

0.12 0.96 0.12 46.60

0.03 0.00 0.00 0.00

0.01 0.36 0.00 1.20

0.01 0.37 0.01 2.07

0.22 0.28 0.06 24.21

1.00 0.25 E 100.00

  12



3.
 

“ ”

 
 

3.1.  
 

5  

 2  

  

  13



 
 3  

 

10 2013

122 2012 31
76 122

2013

2014 4

18

2008 8 4 93.6mg/m3

2008 10 16 0.442mg/m3

2011 6 14 429mg/
m3

2009 6 10
384mg/m3 2001

150mg/m3 3

2014

——
2012

  14



2003

2001

6

2010
10

“
”

2013
11 7

“
”

“ ”——
2013
11 7

16
20

2013
12 17

2013
12 29

  15



2006

2007 2009

2010
2011

2012 2013 2014

 
 

 
 

3.2. 
 

 

 
 

OECD
B i o m a s s 

Sustainability Criteria

 [8]

 
 

3.3. 
 

 

 
 
 3.3.1. 

 

1
0.7-1.2

33-50% [9]

0.964
23.4% 0.236  

[10]  

“
”

  16



4

(IPCC) 2006

 [11]  

4 6

0.815

/
0.575

 

 4  [11] [12] 

a. b.GWP GWP

21 c. “ ”

(DOC) IPCC 2006

14% DOC 7%

DOC 14% d.  [12] 0.561 IPCC  [11]

DOC 14% IPCC

2006 26.2%

IPCC DOC IPCC

0.815

7%-12% 4%

10%-20% 10%

0.748 0.815  

1/8

GB 16889-

2008
4

 

 

/ CH4 CO2 CO2 CO2
a

CO2

A B C=A*GWPb+B D E=C-D

c 0.256 0.256 0.186 0.07

+ 0.009 0.234 0.423 0.149 0.274

0.815
d

0.815 0.240 0.575

0.334 0.334 0.334

+ 0.009 0.234 0.423 0.423

0.047 0.128 1.108 1.108

 4

  17



1 0.254
60  [13]  

N2O

71 75 153
IPCC

 

[14]

 
 
 3.3.2. 

 

IPCC

1.35 2.72

 

5

0.45 1.02 tCO2/MWh

1.26 0.79 tCO2/MWh

 

6

 

 
 5 CO2  [12] [15] [16] [17] 

a IPCC

12.1% 14% b 4 0.815 [12]

300kWh

 6  [18] 

tCO2/MWh

0.51 0 0.51 0.37 0 0.37

0.76 0 0.76 0.52 0 0.52

1.02 0 1.02 0.79 0 0.79

0.45 0.90 1.35 1.26a 1.46a 2.72b

0 0 0 0 0 0

(kg/m3) (%) (%) (%) (KJ/kg)

100-150 20-40 3-6 1-10 6300-10000

250-500 40-60 40-60 1-20 1500-5000

  18



3.3.3.  
 

13-27% [19]

35% 15%  [20]

40% 2008
R1 0.6-0.65

23-25%

 

CEWEP 2012 314

R1
206 65.6%

31 10% [21]

 

2013

 [22] 2011

32.5
 [23] 2014

 [24]

2012 “
” 2020

“ ”
 

 

  19



 

 

4.1.  
2012

  
 2006

20%

20%
“ ”

2012 3 28
, 

280

/ 280
 

 

2012
 

“ ” 2006-2010

2006 0.2 / 2009 0.4

/ 2011 0.8 /  

[25]

2005 67
791 2011

109

2599.3 5

“ ”

“ ”

2012 2013

GDP

 

280 /

 

4.2.  

80-90 /  [26]

 5

  20

4. 



120-150 /  [27]

 

2006
“

2005

0.25

15 15
2010

2% 20%

” 

0.25
0.10

0.15

 [28]  

2012

“

280

0.65

” 

30-90 /
50-150 /

 

 
 

 7  [29] 

90-150 /

60-130 /

50-110 /

30-90 /

  21

120 /

70-98
50 /



4.3. 
 

CDM

73.45 / 280

0.58
IRR 8.7%6

162.4 112

50.4  

 3  

  

190 20
90 23 140 /

21%

“
”

 

 

 

 0.5836

  22



21

 

30%

1/3

 

“

”

 

 

  23

5.  



 
 [12]  

ECO2 =W•CF•OF× (44/12) 

ECO2 W CF

OF “44/12” CO2 C  

CF 18%
DOC 14% 4% 6

DOC IPCC

 

IPCC 2006
CF  

CF=ΣCFi=Σ Ai×Bi×Ci CFi Ai
Bi Ci IPCC

 

IPCC CF 0.2614
ECO2 0.815W  

 8 CF  

IPCC 2006  [11]

i

Ai Bi

IPCC

Ci CFi

1 0.46 0.9 0.188 0.077832

2 0.5 0.8 0.035 0.014

3 0.38 0.4 0.262 0.039824

4 0.5 0.85 0.035 0.014875

5 0.67 0.84 0.01 0.005628

6 0.75 1 0.143 0.10725

7 0.03 0.9 0.074 0.001998

CF 0.2614

  24



 

[1] , “  
[2012]801 ,” , 28 3 2012. [ ]. Available: http://www.nea.gov.cn/
2014-09/29/c_133682178.htm. [ : 1 11 2014].

[2] , “ [EB/OL],” EIA, U.S. Energy Information 

Administration, 2013. [ ]. Available: http://www.eia.gov/tools/glossary/
index.cfm?id=R,. [ : 21 3 2014].

[3] , “ [EB/OL],” IEA, International Energy Agency, 2013. 

[ ]. Available: http://www.iea.org/aboutus/glossary/. [ : 21 3 2014].

[4] UNFCCC CDM Project, “Project 3837 : Chengdu Luodai Municipal Solid Waste 
Incineration Project,” 13 7 2010. [ ]. Available: http://cdm.unfccc.int/
Projects/DB/JQA1278478145.73/view. [ : 21 3 2013].

[5] Swiss Centre for Life Cycle Inventories, “EcoInvent Database,” 2010. [ ]. 

Available: http://www.ecoinvent.ch/. [ : 21 10 2014].

[6] , “ ,” , 5 2006. 

[7] , “ ,” ,  28, 
 6, p. 242—249, 2009. 

[8] Biomass Technology Group BV, “Sustainability Criteria and Certification Systems for 
Biomass Production,” DG TREN - EUROPEAN COMMISSION, Enschede, 2008.

[9] B. Johnke, “Emissions from waste incineration,” Background paper for Expert 
meeting on good practice in inventory preparation: emissions from waste. IPCC/
OECD/IEA National Greenhouse Gas Inventories Programme, TSU, Japan, 1999.

[10] T. C. Chen  C. F. Lin, “CO2 Emission from Municipal Solid Waste Incinerator: IPCC 
Formula Estimation and Flue Gas Measurement.,” J. Environ. Eng. Manage, pp. 
9-17, 20 1 2010. 

[11] IPCC , “ 5 ,” 2006. [ ]. Available: http://
www.ipcc-nggip.iges.or.jp/public/2006gl/chinese/vol5.html. [ : 21 10 
2014].

[12] ,   , “ ,” , pp. 
259-264, 31 2 2011. 

[13] A. H. Pandyaswargo, H. Onoda  K. Nagata, “Energy recovery potential and life 
cycle impact assessment of municipal solid waste management technologies in 
Asian countries using ELP model,” International Journal of Energy and 
Environmental, pp. 1-11, 5 10 2012. 

[14] S. Park, J. Choi  J. Park, “The Estimation of N2O Emissions from Municipal Solid 
Waste Incineration Facilities: The Korea Case,” Waste Management,  31,  8, 
pp. 1765-1771, 8 2011. 

[15] IPCC; EPA, “IPCC Guidelines for National Greenhouse Gas Inventories,” Geneva, 
2006.

  25



[16] , “  2-BM ,” 
, 19 9 2013. [ ]. Available: http://

cdm.ccchina.gov.cn/Detail.aspx?newsId=41386&TId=3;. [ : 21 3 2014].

[17] U.S.Environmental Protection Agency, “Clean Energy,” EPA, 23 5 2014. [ ]. 
Available: http://www.epa.gov/cleanenergy/energy-and-you/affect/air-
emissions.html. [ : 20 7 2014].

[18] D. Zhang, S. Tanb  R. Gersbergc, “Municipal solid waste management in China: 
Status, problems and challenges,” Journal of Environmental Management,  8, 

 91, pp. 1623-1633, 8 2010. 

[19] Defra UK, “Incineration of Municipal Solid Waste,” 2 2013. [ ]. Available: 
http://www.defra.gov.uk/publications/files/pb13889-incineration-municipal-
waste.pdf. [ : 9 4 2013].

[20] The Union of the Electricity Industry - EURELECTRIC, “EURELECTRIC,” 2013. [ ]. 

Available: http://www.eurelectric.org/. [ : 2013].

[21] CEWEP, “CEWEP Energy Report III, Results of Specific Data for Energy, R1 Plant 
Efficiency Factor and NCV of 314 European Waste-to-Energy (WtE) Plants,” 2012.

[22] A. Jakobsen, “Environment minister calls for increased recycling and waste 
sorting,” the Copenhagen post, 26 8 2013. [ ]. Available: http://cphpost.dk/
news/environment-minister-calls-for-increased-recycling-and-waste-sorting.
6554.html. [ : 20 10 2014].

[23] J. Buley, “Denmark's carbon bomb,” the Copenhagen post, 8 4 2011. [ ]. 

Available: http://cphpost.dk/news/denmarks-carbon-bomb.1181.html. [ : 
20 10 2014].

[24] Zero Waste Europe, “French Environment Minister Calls for an end to Incineration,” 
3 7 2014. [ ]. Available: http://tinyurl.com/ld5e4vq. [ : 20 10 2014].

[25] , “ 8 ,” 20 12 

2011. [ ]. Available: http://www.ewise.com.cn/Industry/201112/
nengyuan201015.htm. [ : 20 10 2014].

[26] , “” “,” 14 6 2011. [ ]. 
Available: http://www.sunrise-env.com/show.aspx?id=1249&cid=11. [ : 20 
10 2014].

[27] , “ ,” ,  6, 2010. 

[28] Standard Chartered, “China Waste-to-Energy,” 18 8 2012. [ ]. Available: 
https://research.standardchartered.com/configuration/ROW%20Documents/
China_waste-to-energy__More_trash_for_cash_in_2013_17_08_12_19_01.pdf. [

: 20 10 2014].

[29] , “ ,” , , 2012.

  26



  27

8  

          1 524-2   101318 

+86 10 61438032 

www.reei.org.cn 

info@reei.org.cn                 

REEI team
矩形


