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Development of production

ﬁ he 2" devel opment peah

The cement production of
Shandong doubled

@ Feature;
» the development of Shaft kiln
cement significantly shrank,
replaced by rapid development of
NSP.
» Just a few years, the province's
NSP production lines have reached
50, the production capacity of

clinker reached 43.1 million tons /
\@r.
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Comparison of energy efficiency

Coal consumption

of clinker producing
( kgce/t)

Shandong average

128
( 2007 ) a
Shandong advanced 115
( 2007 ) b
National average
130
(2007 ) c
National advanced
114
(2007 ) d
International
advanced ( 2007 ) 97.3
e

a. China Building Material

bo Shandong building material office

Co Tianjin Cement Industry Design and Research Institute Ltd.
do BEST-LBNL , 2008

e, Park , 1998
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Mitigation technologies- Abatement potential and corresponding cost
information of mitigation options

10

11

12

Preventative Maintenance -4.53
Use of Waste Derived Fuels -3.75 21.5
Process Management and Control -2.44 195
Kiln Shell Heat )
ngh-eff|0|§rr1if In Shandong’s cement industry :
Active A What is the technology and equipment status?
Composite
Conversion to Multi-stage Pre-
heater kiln 3.79 49.1
Combustion System Improvement 4.14 34.8
High-efficiency roller mills 6.59 28.6
High-efficiency Powder 967 10.2

Classifiers

Efficient Transport Systems 12.69 3.67



Production equipments status

Production capacity Sum of production capacity

Number of enterprises ( 10 thousand ton/year )

( 10 thousand ton/year )

Power grinding <20 7 75
20~60 41 1194
60~100 3 215

>100 / \
Shaft kiln <20

P ® Shandong’s clinker production is only shaft kiln (55%)
and NSP (45%).
60~100 * Main shaft kiln scale : 200 to 600 thousand tons / year
>100 * Main NSP scale : 4000~5000 t/d
NSP <60 * Main roller mills scale: <600,000 tons / year
60~100 * In 2006 NSP proportion of Shandong ranked 24th in the
100~200 country. It has a big gap between the level in Zhejiang
Province (85%).

200~300
>300 \ /




Explanation of equipment status

To be eliminated To be encouraged

Shaft kiln

*

NSP (<1200t/d)

Naturally out of use as the scales are too
small to modify with other technology
economically.

NSP(2000-4000t/d)

Still in operation normally, no cut-down
policies for this scale

NSP (>4000t/d)

*




Identification of key mitigation options

OFrequency control of motor drive system
OProcess management and parameters control
COMulti-level kiln pre-heater

C1Cogeneration

OHigh-efficiency roller mills



A simplified comparison matrix of the key mitigation options
in Shandong’s cement sector

. CO, emission Penetration
Technologies Costs : :
reduction effects potential
Frequency
control of motor ** * ekl
drive
Process
management % o .
and parameters
control
Multi-level kiln ok N ek
pre-heater
Cogeneration *kkk*k *kkkk *kkk*k
H| gh'effl Cl ency sk Kk *k% **
roller mills
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Technology analysis framework

Current distribution
of NSP

®|ndustrial development plan
@11™ five-year elimination plan

Distribution of NSP in 2010 and
2020

Contour alternative by 4000t/d :
2008-2010:45MT
2010-2020:45MT left

The development

trend of cogeneration

»
L

A

BAU

BAU Scenario
All newly built NSP production
lines above 4000t/d are equipped
with cogeneration.

A

Mitigation Option Scenario
2010, experts estimated the
biggest promotion of
cogeneration is up to 70 percent,
all are equipped with lines above
2000 t/d taking into account of
technical and economic;

2020, all production lines with the
scale above 2000t/ d are
equipped.

MOS

A

®Costs

®Maximum abatement potential
®Abatement costs
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Current status and detailed settings in scenarios

NSP
Shatft Kiln )
<1200td |2000-40001 0084
t/d
2007 90MT Distribution of NSP 14 29 18
Number of NSP Wlth 0 5 3
cogeneration
2010 A5MT Distribution of NSP 14 29 45
BAU Number of NSP Wlth 0 5 30
cogeneration
. . T
MOS Number of NSP Wlth 0 17 45
. cogeneration
2020 0 Distribution of NSP 14 29 72 t
BAU Number of NSP Wlth 0 5 57
cogeneration
MOS Number of NSP Wlth 0 29 79
| cogeneration |
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Changes in energy and carbon intensities

BAU MOS
0,
Energy Intensity 2007 I108.25| -4.64% 108.25
of cement
producing 2010 98.97
(kgcelt)
2020 » 92.78
Carbon Intensity 2007 280.82 280.82
of cement
producing 2010 266.09 253.82
( kgCO2/t)
2020 251.36 235.82
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Effects on energy and GHG reductions

Total reduction

Maximum total

Maximum CO,

) e reduction in CO, emission .
in electricity . : emission
electricity reduction by )
usage by 0 reduction by
. usage by cogeneration 7
cogeneration . cogeneration
(GWh) cogeneration (MT) (MT)
(GWh)
2010 BAU 2715.6 ¥ 73% 2.87
MOS 4686.6 1971 4.96 2.09
2020 BAU 5080.8 . 49% 5.38
MOS 7577.4 2497 8.02 2.64

For cogeneration:

With the penetration degree up, less space is left for promotion

*Emission factor of north China power grid= 1.0585 tCO2/MWh
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Promotion degree of tech.

Further analysis of technology

High technology
costs
*Saturated market
*New technology
Mature with lower
technology costs
R&D Promotion Saturation

Time

16



Barriers to adopt cogeneration

@ Market-hard to get on the power grid and relative high fees. It
mainly results from the interest conflict between departments and
sectors. Cogeneration reduces the income of power companies.

@ Technical-hard to get on the power grid. The electricity generated
by cogeneration equipment can’t be used directly by the cement plant
itself, the amount of electricity must be firstly joined into the regional
power grid. In the process there will be impact to the grid. Thus the grid
companies took some limiting measures.
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Barriers to adopt cogeneration

Financial-lack of financial support from governments and banks.

OThe pre-investment for fixed assets is very high, almost occupying 15% of the
total investment of a cement plant.

»Bank : no obvious cash flow

»Plant : although noticing the great benefit from cogeneration, the big
pressures of finance and market competition ability make them choose to put
the enlarging of producing ability and occupying the market share at the first.

OSome cement plants are too small to reach the threshold of loans.

OSome cement plants enlarge their scale mainly through bank loans, the debt
rate is high, so it is hard to get loans again.
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Energy saving

and emission Co-benefits
reduction

s s

Shandong’s cement :
promotion of cogeneration

A 4

Identification and
Evaluation of
corresponding policy

\ 4

® Strengthen the regulatory system construction,

and ensure the implementation of exit and

access system

* Subsidies and loans to promote cogeneration

Analysis of policy
implementation barriers

Policy promotion

* Improve the operation of the market
mechanism - Energy Management Contract
* Increased R&D efforts supported by the
government

* Promote international cooperation of

technology and funds
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Category of policies

Command and Control
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Analysis of policy implementation barriers

OThe process of gaining subsidy from government is very complex,
there are many procedures including reporting to the economic
commission, verification, waiting for approval.

OThe development of cement industry, to a large extent, depends on
the national and local industrial policies, which will bring about
fluctuation to plant’s profits. Thus the loans from banks will be affected.
» Central bank has been increasing loan rates from 2007 in order to curb
excess liquidity and lower loan growth.

»Bank loan available ? Newly built lines equipped with cogeneration
and 50% finance provided by bank loans, 36 billion yuan/year in need.
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Feasibility of policy implementation
-short investment recovery period
Example: 4000t/d NSP-9000kW

__ Contents M 0000000000 bass 00

The in Investment recovery time-8.6 years onding
A————— .- - -Xcept
4% as rasiceass

The price of self-

generation is
Ve EELEEEE RSB ILE  0.36yuan/kWh, the

Equipment depreciation

Maintenance costs

assets (referring to :

net income is

. 0.30yuan/kWh.
Labor cost is 20,000yuan P<i vapita pci yoai, 4v

- -

- Total investment:
vianPgel - 8.48 million yuan/year ' Peryear.

Labor costs

Management fees
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Efforts done for policy implementation barriers

Governmental efforts-subsidy

OGiven based on the coal consumption reduction, the relative energy
saving reward is 200 yuan per ton coal-saving.

OlAccording to the local industrial plan-cogeneration proportion reaches the
goal of 60% in 2010.

»0.31 billion yuan from fiscal income, 0.17% of
Shandong’s fiscal expenses in 2006.
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