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The 2nd development peak
The cement production of 

Shandong doubled
� Feature:
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No. Mitigation Options
Marginal mitigation cost 

(US$/tCO2)
Total emission reduction 

(MMt CO 2)

1 Preventative Maintenance -4.53 23.5

2 Use of Waste Derived Fuels -3.75 21.5

3 Process Management and Control -2.44 19.5

4 Kiln Shell Heat Loss Reduction -1.89 11.3

5 High-efficiency Motors and 
Drives

0.22 8.17

6 Active Additives 0.87 10.2

7 Composite Cement 1.54 14.3

8 Conversion to Multi-stage Pre-
heater kiln

3.79 49.1

9 Combustion System Improvement 4.14 34.8

10 High-efficiency roller mills 6.59 28.6

11 High-efficiency Powder 
Classifiers

9.67 10.2

12 Efficient Transport Systems 12.69 3.67

���&�������8��
������
�����	� �ö

��������������	�
���
���
���������
���������



0

(	���
�
����9�
�������������

Production capacity
�ä 10 thousand ton/year�å

Number of enterprises
Sum of production capacity
�ä 10 thousand ton/year�å

Power grinding <20 7 75

20~60 41 1194

60~100 3 215

>100 7 1050

Shaft kiln <20 190 2103

20~60 141 3955

60~100 9 605

>100 0 0

NSP <60 2 75

60~100 5 398

100~200 13 1760

200~300 7 1710

>300 2 620
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To be eliminated To be encouraged

Shaft kiln *

NSP (�����������W���G�������������W���G�������������W���G�������������W���G��
Naturally out of use as the scales are too 

small to modify with other technology
economically.

NSP(�������������������������������������������������W���G�����������W���G�����������W���G�����������W���G��
Still in operation normally, no cut-down 

policies for this scale

NSP (�!���������W���G���!���������W���G���!���������W���G���!���������W���G�� *
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Technologies Costs
CO2 emission 

reduction effects
Penetration 

potential
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Contour alternative by 4000t/d :
2008-2010:45MT

2010-2020:45MT left
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Shaft Kiln

NSP

�ø1200t/d
2000-4000

t/d
>4000t/d

2007 90MT Distribution of NSP 14 29 18

Number of NSP with
cogeneration

0 2 3

2010 45MT Distribution of NSP 14 29 45

BAU
Number of NSP with

cogeneration
0 2 30

MOS
Number of NSP with

cogeneration
0 17 45

2020 0 Distribution of NSP 14 29 72

BAU
Number of NSP with

cogeneration
0 2 57

MOS
Number of NSP with

cogeneration
0 29 72
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BAU MOS

Energy Intensity 
of cement 

producing
(kgce/t)

2007 108.25 108.25 

2010 103.19 98.97 

2020 98.12 92.78 

Carbon Intensity 
of cement 

producing 
�ä kgCO2/t)

2007 280.82 280.82

2010 266.09 253.82

2020 251.36 235.82

6.!7.;

6#!11;
62!�2;
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Total reduction 
in electricity 

usage by 
cogeneration 

(GWh)

Maximum total 
reduction in 
electricity 
usage by 

cogeneration 
(GWh)

CO2 emission 
reduction by 

cogeneration* 
(MT)

Maximum CO2
emission 

reduction by 
cogeneration* 

(MT)

2010 BAU 2715.6 2.87

MOS 4686.6 1971 4.96 2.09

2020 BAU 5080.8 5.38

MOS 7577.4 2497 8.02 2.64
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