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Captive power generation through waste heat regaystem in a steel plant in Jinan City, China
Version: 04
Date: 03/03/2008

A.2. Description of theproject activity : |

The project activity is to reduce GHG emissionstigh installation of captive power generation tigtou
waste heat recovery system known as coke dry quan¢8DQ) equipment to the coke ovens in the
Jinan steel plant of Jinan Iron and Steel Group@ation (hereafter called JIGANG) in Shandong
Province of China. The CDQ systems will recovertedmseat from red-hot coke produced from No. 6
and No. 7 coke ovens and utilize the heat for Bt8tt generation.

Generation capacity of planned CDQ totals 25 MWbich the effective capacity for power generation
totals 21.35MW. This will result in annual geneoatiof approximately 176,778 MWh. Through
implementation of this project activity, grid elgcity from the North China Power Grid (hereaftatled
NCG) will be replaced and emission reductions of,065 tCQe/year can be achieved during the
crediting period.

The JIGANG steel plant mainly uses coke wet quetcfCWQ) system to cool down coke coming out
the coke ovens, and heat of red hot coke is redeiase the atmosphere. CDQ will recover currently
wasted heat in wet quenching process and will tésuhore effective use of electricity in JIGANGest
plant.

The project activity will result in transfer of temology from a developed country to a developing
country. This will contribute to sustainable deyetent of China especially by the followings:

1) Recover wasted heat from red hot coke and etitifor generating electricity which result in
reduction of grid power import, therefore reduc®gG emissions

2) Contribute to water conservation. The projedt reduce water usage by 0.38t/t-coke comparing
to that of the wet quenching system

3) Improve air quality. Cooling one ton of coke lmitret quenching system will produce 0.5 ton of
steam which includes some chemical compounds asid Eallutants produced in the process of
wet quenching system comprises of one third otaked pollutants produced in the whole coking
process. CDQ will result in significant reductioihdust emitted into the air. Coke wet quenching
system produces dust ranging 200 — 4009 /t-cokiewimt of CDQ will be less than 3 g/t-coke
based on empirical data obtained from CDQ facdlitreJapan.

4) Create employment opportunities for the locahownity during the construction.

A.3.  Project participants:

Name of Party involved (*) Private and/or public entity(ies) Kindly indicate if
((host) indicates a host project participants (*) the Party involved
Party) (as applicable) wishes to be
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considered as
project participant

(Yes/No)
People’s Republic of China | Jinan Iron and Steel Group No
(host) Corporation (JIGANG)
Japan Nippon Steel CorporatiofNSC) No

For detailed contact information of the projecttiggpants, please refer to Annex 1.

\ A.4.  Technical description of the project activity |

‘ A.4.1. Location of the project activity |

‘ A.4.1.1._ Host Partyies): |
>>

People’s Republic of China

A.4.1.2. Region/State/Province etc.:

>>
Shandong province

A.4.1.3. City/Town/Community etc:

>>
Jinan City

A.4.1.4. Detail of physical location, includingnformation allowing the unique

The project is located at No.21 Industry North Rdaalst Industry Zone of Jinan City. It borders Tais
in the south and the Yellow River in the north. Bxact location is at 117°0ngitude and 36°40

latitude.
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Figure 1 Location map of JIGANG
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The project activity would be classified under Tyfg Energy industries.

A.4.3. Technology to be employed by the projecttvity : |

Nippon Steel Corporation provides CDQ technology tatility to the project activity which is shown i
the Figure 2below.

Coke dry quenching (CDQ) is a process by which éskmoled with low temperature inert gas in a
shaft-like cooling unit called cooling chamber i€BQ plant. When pushed out of the coke oven, the
coke has a temperature of about 1,000 °C and W&ICDQ it is cooled to 200 — 250°C. The gas, thhoug
the process of heat exchange (cooling coke), ielda 900 —950 °C and it is recycled by a blowée
heated gas is used to produce steam in a boifggrterate power with extraction-condensing turbines.
Inert gas is cooled down by going through the bdiled it is reused to cool down the heated coke.

The diagram below shows the system of CDQ.

]
Coke basket

Dust catcher

Coke

Coke oven

l Turbine

extraction

steam_
=

<

Feed
water

Coke carriage

Conveyor Cooled coke

Figure 2: Diagram of coke dry quenching equipment

Main components of the CDQ system include:
< CDQ capacity: 150t/h
< Waste heat boiler with capacity of 79t/h, the stemer the pressure of 9.8MPa, 460
<~ Turbine power generator with capacity of 25MW

The project adopted first high-temperature higtspuee waste heat boiler in China.
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The main technology/equipment will be imported frdapan, includingirculating fan, electromotor
vibrating input device, airtight revolving valvedaeome other valves.

The project activity is expected to generate eggthannual emission reductions of 167,055tCO2e and
1,670,550 tCQover the ten-year crediting period.

Please indicate the chosen crediting period andgedhe total estimation of emission
reductions as well as annual estimates for theethosediting period. Information on the
emission reductions shall be indicated using tlieviing tabular format.
Annual estimation of emission reductions
Years .
in tonnes of CQe

2008 111,370

2009 167,055

2010 167,055

2011 167,055

2012 167,055

2013 167,055

2014 167,055

2015 167,055

2016 167,055

2017 167,055

April 2018 55,685

Total estimated reductions 1,670,550
(tonnes of CG@e)
Total number of crediting years 10
Annual average over the crediting period of 167,055
estimated reductions(tonnes of CG@e)

>>
No public funding from Annex 1 countries is provid® the proposed project.
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Approved consolidated baseline/ monitoring methogplACM0004 ver2 (Consolidated baseline
methodology for waste gas and /or heat and /oispredor power generation, version 02) and ACM0002
(Consolidated baseline / monitoring methodologygied connected electricity generation from
renewable sources, version 06) are applied toptioject activity.

As required by methodology ACM0004, ACMO0002 is usedalculate the emission factor of electricity
supply, and the latest approved version OthefTool for the Demonstratiaand Assessment of
Additionalityis used to demonstrate and assess the projeditosmality.

The approved consolidated baseline / monitorindhoadlogy ACM0004 ver2 applies to project
activities:
« that generate electricity from waste heat or thalmastion of waste gases in industrial facilities;
« that displace electricity generation with fossigffaiin the electricity grid or displace captive
electricity generation from fossil fuels;
« where no fuel switch is done in the process whaeentaste heat or the waste gas is produced
after the implementation of the project activity.

This project meets all of the applicability condits above:

1. The project activity will utilize wasted heat framd hot coke in the process of coking to generate
electricity.

2. The project activity will replace a part of elecity in North China Power Grid which is mostly
dominated by thermal power plants. .

3. After implementation of this project activity, fuglvitching will not occur.

Accordingly, it is appropriate to use the consdidbbaseline / monitoring methodology ACMO0004 for
this project.

The project boundary is the proposed activity, toedspatial extent of the baseline boundary corapris
the waste heat sources and all power plants pHlystcznnected to the North China Power Grid whish i
including Beijing, Tianjin, Hebei Province, Shariovince, Shandong Province and Inner Mongolia
Autonomous Region.

For the purpose of determining both project anclir@es emissions, the table below illustrates which
emission sources and GHG are included in the proj@endary:
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Source Gas Justification / Explanation

CO, | Included | Main emission source
CH, | Excluded | Excluded for simplification. This is cemgative.

Grid electricity

generation N,O | Excluded | Excluded for simplification. This is cengative.
Baseline Co, Included | No emissions from project activity (astitizes

Captive electricity waste heat to generate power).

generation CH, | Excluded | Excluded for simplification.

N,O | Excluded | Excluded for simplification.

No emissions from CDQ since no fossil fuel is

On-site fossil fuel | CO, | Included required to operate

consumption due

to the project CH, | Excluded | Excluded for simplification.
. activit implificati
Project y N,O | Excluded | Excluded for simplification.
Activity It is assumed that this gas would have been burned

Combustion of CO, | Excluded
waste gas for
electricity

generation N,O | Excluded | Excluded for simplification.

in the baseline scenario.
CH, | Excluded | Excluded for simplification.

scenario:

The possible alternative scenarios in the absehiteedcCDM project activity would be as follows:

(a) The proposed project activity not undertaken aPd@roject activity (Project scenario)

(b) Import of electricity from the grid

(c) Existing or new captive power generation on-signg other energy sources than waste hadtor
gas, such as coal, diesel, natural gas, hydro,, i

(d) A mix of options (b) and (c)

(e) Other uses of the waste heat

(f) The continuation of the current situation, whetthés is captive or grid-based power supply.

1. Screening of alternatives that do not comphhvégal and regulatory requirements:

According toThe State Council office’s directive on prohibitiognstruction of coal-fired plants with
installed capacity under 135 M{#ttp://www.gov.cn/gongbao /content/2002/content 88lHtn), the
Chinese government restricts construction of cagbower plants with fossil fuel which have genenati
capacity of less than 135MW, therefore coal-firagtove power generation is not possible. Otherieapt
power generation using other fossil fuels suchess oil and natural gas is also not feasible agela
investment in power generation equipment and runoost of purchasing fuel surpasses the cost of
importing grid electricity which requires no addital investment. As a consequence, alternative (c)
listed above is not a realistic option.

Alternative (d) is not feasible, since alternatfegis not feasible.

2. Screening of alternatives that depend on keyuregs such as fuels, materials or technologyateat
not available at the project site:

Alternative (e) is not feasible as there is no textbgy that utilizes waste heat of red hot cokesgxc
CDQ. At the same time, there is no demand at JIGANG@Et or surroundings of JIGANG for steam as
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there is sufficient steam supply already. Takingaadage of waste heat in the form other than pregos
in the project activity is not plausible.

From the screening above, alternatives (a) andrébronsidered feasible baseline scenarios and
discussed further in the following section.
Please see section B5 for details.

B.5. Description of how the anthropogenic emissions of I8G by sources are reduced below those that
would have occurred in the absence of the registetdCDM _project activity (assessment and
demonstration of additionality):

According to the consolidated baseline methodola@0004 ver2, the project must demonstrate
additionality according to the most recent vergjagrsion 3) of the Tool for the demonstration and
assessment of additionalityThe Tool consists of the following steps:

Step 1: Identification of alternatives to the projest activity consistent with current laws and

regulations

Substepla Definealternativesto the project activity:

The possible alternative scenarios in the absehiteedCDM project activity would be as follows:

(a) The proposed project activity not undertaken aPd@roject activity (Project scenario)

(b) Import of electricity from the grid

(c) Existing or new captive power generation on-signg other energy sources than waste hadtor
gas, such as coal, diesel, natural gas, hydro,,\eicd

(d) A mix of options (b) and (c)

(e) Other uses of the waste heat

(f) The continuation of the current situation, whetthés is captive or grid-based power supply.

Sub step 1b. Enforcement of applicable laws and regulations

As mentioned above, the Directive issued by theeG@drOffice of the State Council
(http://www.gov.cn/gongbao /content/2002/content 8Kt prohibits the installation of coal-fired
power plants with capacity of 135MW or below.

All the alternatives are in line with applicableviaand regulations with the exception of alterrafis)
and (d). Alternative (c) and (d) include investmiena 25MW captive power plant, therefore, alteirreat
(c) and (d) are not applicable. At the same titnere are no renewable sources available near tijecpr
site. JIGANG is located in Jinan city where windaerces suitable for wind power generation are not
available (wind resources suitable for power geim@mare available either in inland China or thastal
zones). At the same time, there are no riversgeifar hydro power generation on-site. As such the
renewable power generation with the equivalent ciéypés not possible.

Alternative (a), there are no legal or regulataayriers to this option. However, it is economigall
unviable, as discussed below.

Alternatives (b), without the proposed projecttti JIGANG would use the coke wet quenching
technology, and the electricity necessary for sujgppthe production of coke would come from the
North China Power Grid. Electricity import is commim most iron & steel plants in China, and it nseet
all national regulations. Hence, alternatives (ie)tae feasible baseline scenarios.

Alternative (e) is not feasible as there is no tetbgy and demand explained in the above section.



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1

UNFCCC

CDM - Executive Board page 9

Alternative (f) is the same as option (b) whiclalieady discussed above, therefore, alternativeilff)
not be discussed for avoiding duplication.

From the screening above, alternatives (a) andrgbonsidered feasible baseline scenarios and
discussed further in the following section.

Step 2: Investment analysis

Step 2 is not used for the proposed CDM projedviact

Step 3: Barrier analysis

In this step, project participants need to deteemvhether the proposed project activity faces besri
that:

(a) Prevent the implementation of this type of sgd project activity; and

(b) Do not prevent the implementation of at least of the alternatives.

Sub-step 3a. Identify barriers that would prevastitnplementation of type of the proposed project
activity:

Through additionality test, the following barriene identified for alternative (a).

Investment barriers:

Installation of CDQ at JIGANG plant would face flolowing investment barriers. At the same times th
board of JIGANG indicated that it made its investingecision in expectation to gain revenues from
sales of CERs.

(1) Larger upfront payment compared to that of ptmventional system.

Financing new installation of CDQ will face investm barriers due to its large upfront payment and
operation and maintenance costs. Investment teenef CDQ facilities amounts 170 million yuans,
while coke wet quenching system of the same capeaocgts only 6 million yuans. It is difficult to gtify
investment to CDQ which is nearly 28 times lardpant that of wet quenching system, most common
system in the country.

(2) Past experience and credibility gap for CDQalithampered investment

JIGANG has installed two sets of CDQ to its stdahpin 1999 as a part of national energy saving
demonstration project, however, JIGANG had to faith their malfunctions. Because the CDQ
facilities installed at the time was not propenrgtalled, JIGANG had to rebuild most of the equiptne
by itself (more than 90%), which was a large burde@IGANG. In addition, the CDQ facilities did not
achieve the manufacturer specification. Those Caxlifies operate at only 70% of specification data
Furthermore, they still have malfunctions whichsmextra maintenance and extra cost. JIGANG had to
make investment just for repairing the existing GDThe part of the cost was reported in JIGANG’s
annual report in 2005. The cost amounted up tol2&ilion yuans (8 million was invested in 2004).
JIGANG expects to raise profit of 53.0 million ysamut of repairing the CDQs over 20 year period
which result in payback period of about 10 yeatdgsTs much longer comparing to other investments
which normally have payback period of 3 to 4 years.

These outcomes brought from the first sets of CD@exlded strong negative impression of the facility
to not only the board members but also to the emgson the technical aspects of CDQ for a long.tim
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This experience of malfunctions and unexpectedsaafs€DQ created pressure on the board members
when making new investment in certain types of gyefficiency technology as they may face the risk
of unsatisfactory result of the investment and #tsorisk of criticism from its shareholders.

Investment into CDQ seemed to be a high risk odiiodIGANG as it was not readily justifiable tg it
shareholders based on the past experience. Assequence, there had been no investment made to
build CDQ until Nippon Steel Corporation introdudesinew CDQ technology with the idea of the CDM
and guaranteed technical support.

(3) Investment priority in JIGANG

As explained in Section A.2, JIGANG has tripledstsel production over the past 6 years (see Gtaph
below). This production expansion involved vast amamf investment and the trend of investment
continues today.

When there is high demand for iron and steel prtsdwehich is main products of JIGANG, the board of
directors have much higher priority in the areanegstment for production rather than that for gger
efficiency improvement.

Investment in energy efficiency is placed as loimgestment priority for many companies that are
expanding its production.

In the case of JIGANG, it has already installed sugtnching system for cooling coke which has
remaining life of around 30 years, and this eveRanrats investment to CDQ a more difficult option.

Crude Steel Production of JIGANG

12,000
10,000 —
8,000 —
6,000 —
4,000 —

2,000
0

2000 2001 2002 2003 2004 2005

year

(1000 t/year)

Crude steel production

Graph 1 Crude steel production of JIGANG from year2000 to 2005

The investment barriers mentioned above were aliegias NSC offered to procure all the CERs
generated by the project activity.

These investment barriers listed in items (1) joatBve do not exist for alternative (b).

Technical barrier:
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The CDQ facilities used in the project activity aleveloped by NSC, and their key parts and teclgyolo
in the process has to be imported from Japan. In&Clexisting CDQ facilities are either supportgd b

the Chinese government or aided by the Japanesergognt.

Technological differences of CDQ installed in JIGBNefore and the new sets that are introduced from
NSC caused hesitation by JIGANG. The new CDQ fiediproposed by NSC are almost twice the size
of the existing CDQ facilities compared to thoseatly installed in JIGANG.

The CDQ facility has advanced technology and corapdid system. This results in higher requirements
for facility design and construction than that @dtwuenching system. As a consequence, CDQ will
require additional engineers to operate and mairke facility. For instance, those engineers terafe
the CDQ will have to have training. In the case¢hef proposed project activity, CDQ operation reggiir
48 persons while that of wet quenching system requonly about 10 persons. CDQ operation and
maintenance requires not only more personnel Botlgigher quality of personnel. Therefore, JIGANG
has to provide intensive training for CDQ managegrator, engineers, maintenance staff and
electricians for a few months.

From the past experience in malfunction of CDQIlites, JIGANG was reluctant to consider the

proposal of installing new sets of CDQ until NSCeuraged to take steps in line with CDM and

promised continued cooperation.

The necessary engineering and training will be gl from NSC to JIGANG as stipulated in the
contract dated 11 May 2005 which alleviate abovatioeed technical barriers.

This barrier does not exist for alternative (b).

These conditions mentioned above pose both investama technical barriers to the project activity
which is alternative (a) whereas these do not pogebarriers to the alternative (b).

From the abovementioned conditions, it can be cmled that the baseline scenario for the project
activity is alternative (b) which is “Import of edeicity from the grid”.

Step 4. Common practice analysis
Sub-step 4a. Analyze other activities similar to ta proposed project activity:

In overall China, there are some companies that biready adopted CDQ for quenching coke. For
instance, Bao Steel Group has introduced its @30 in the country in 1980’s from Japan as a phrt o
national policy of the Chinese government. Othemeples of CDQ being implemented is with financial
support of official development assistance. Atgame time, some steel plants have adopted CDQ for
trial as their parent steel company establisheer@mmeering company which provides CDQ.

On the other hand, despite the fact that CDQ iseraged by national policy, overall CDQ diffusion
rate in China is still at a low rate through thedst conducted by the project participants. Theudifin
rate of the CDQ at the time of PDD elaboration walew 10% from 1999 to 2004ased on study and
interviews conducted by the project participantslevthe Tenth Five Year Plan by the Chinese
government estimates the potential of CDQ insialfeis at the level of 60 %. This is due to rapid
increase in coke production surpassing implemenmtatite of CDQ in China.

1 26 August 2004 was the date that JIGANG madeiisstment decision on CDQ as a CDM project actiityl the
basic design of the CDQ facility began on 1 ApfiD8, therefore, the common practice analysis wadwcted up
to the year 2004.
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In addition, despite the fact that there are maegllants in the North China region, there iyanie
example of CDQ installation (except the case ofANG which was installed as a part of demonstration
project), which was done in the ShouGang steeltpldre facility was aided by the Japanese goverbhmen
as an Activity Implemented Jointly project undes thNFCCC scheme.

Sub-step 4b. Discuss any similar options that arecourring:

There are only few cases in China that utilize Cibuenching coke, and in the North China region,
there is no project activity similar to the propdgeoject activity. Moreover, most of the caseseitieer
supported under national program or aid from oass€urrently installed CDQs are still at theirar
stage and their results need to be demonstrajgehte the effectiveness of its technology. Asansis
now, CDQ technology still faces financial barrietlze time of its investment as well as understagdi
for technological credibility.

The followings are to respond to the comments niad&ection 4.9 of the Draft Validation Report:

Comments made in Section 4.9 of Response to the comments
the Draft Validation Report

Comment 1: The possible Although the tenth Five Year Plan identifies thegodial
prevalence of CDQ in Chinese stedliffusion rate of CDQ to be 60%, the actual diftusiate is
plants should be discussed far lower than the potential due to rapid increaseoke
considering the tenth five year planproduction surpassing implementation rate of CDQ in
in China. China.
The data will be submitted to the DOE.
Comment 2: The prevalence of | As this project activity describes its own situatat the
CDQ in 2005 should be discussed.time the project made its investment decision stiiely was
conducted up until 2004, and there is no detaitedys
conducted for the data vintages after 2005. Howewaer
demonstrate how CDQ became more diffused with the
CDM scheme, the list of CDQ projects in the stafge o
registration, requesting registration and undeidesibn is
shown below.

This shows current diffusion of CDQ is made withk th
CDM.

Registered

-Qian’an Zhonghua Coal Chemical Co., Ltd.

-Baotou Iron & Steel

Under validation
- Shanxi Antai Group Holding Co., Ltd
- Jiangsu Shagang Group Company
- Anshan Iron and Steel Group Corporation (Yingkou)
- Anshan Iron and Steel Group Corporation (Anshan)
- Shanghai Meishan Iron & Steel Co., Ltd.
- Wugang (2 projects)

- Laiwu Iron & Steel Group Corp.

- Jingdezhen Kaimenzi Ceramics Chemical Industigu@r

Limited Company
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- Ma Steel (2 projects)

Comment 3: The CDQ existing As explained above, when JIGANG made its investmen
currently in China should be decision, the only examples of CDQ installed wea® B
explained. Steel (government funded national project), ShogJah]
aided by Japanese government), JIGANG (environrhent
demonstration project) and others with ODA or trial
projects.

The detailed list will be provided to DOE for cliécation.
Comment 4: The scale and the JIGANG is a publicly listed company with good firzed
operating result of the host records. It generated profit of 12 billion yuan2B05,
company are not considered to linkhowever, this does not simply solve the barrier for
with the investment barrier directly.investment to CDQ.

However the project participants | As it is publicly listed, JIGANG has to consider

need to clarify it. shareholders opinion. As explained above, passinvent
to CDQ turned out to be unprofitable and JIGANG tmas
be very careful before it makes the investment iheosame
type of project.

Moreover, JIGANG was expanding its operation to/iser
through merger and acquisition foreseen at the. thksea
result, investment to energy efficiency was puthen
bottom of the investment priority when there was no
mandatory regulation to follow.

Comment 5: “IRR of the project | IRR describes how much earnings that an investoemt
owner’s operation is 7.01%” is not make in the future while ROA describes earningmftotal
correct however it's ROA. assets of a company in a certain point in time.
Although ROA can not be A company would not measure profitability of its
compared with the project IRR, theinvestment based on ROA or comparing IRR of a ptoje
project participants should clarify | with ROA of the companies.

considering the comment received.
Comment 6: The comment receiveds mentioned above, investment referred in the cenris
is inconsistent with the description only a part of the total investment (8 million ygawut of
in the PDD. It needs be clarified | 26.41 million yuans) just for repairing CDQ whiclasv
and evidenced in the PDD. reported in the 2004 annual report. This is thewrhéor
additional investment besides investment in thédifiac
itself at the beginning. At the same time the exg@éprofit
will be gained not in a short period of time, rathiés
expected to be recovered over 20 years.

D

The construction of the CDQ had started on 11 Ndesr2006 and the general contract of CDQ design
among Shougang Design Institute, Nippon Steel aifing China-Japan Joint Environmental
Engineering was agreed on 3 March 2005.

The project had been discussed as a CDM projewteleet Nippon Steel Corporation and JIGANG. In
August 2004, after close consultation with NSCloen €DM scheme, the Board of JIGANG has made its
decision for the investment to the CDQ facilityea€DM project activity which is the evidence prior

the starting date of the project activity.
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‘ B.6. Emission Reductions: |
>>

‘ B.6.1. Explanation of methodological choices: |

Project emissions:

Project emissions and leakage emissions are z&€®gsuses only waste heat and no auxiliary fuets. A
the same time, there is no leakage involved irptbgect activity and calculation for leakage is not
required by ACM0004 ver2.

Baseline emissions:
The formula for calculating baseline emission isai®ws:

BEeIectricity, y: EG&’ * EFV

Where,

EG Net quantity of electricity supplied to the manutaing facility by the project during the
yearyin MWh, and

EFy CO, baseline emission factor for the electricity disgd due to the project activity

during the year y (tC@/MWh).

Since the baseline scenario is determined as grigpimports, following the Option 2 of the baselin
emission calculation in ACM0004 ver2, the emisdiactor is calculated as in the method described in
ACMO0002 ver6. It applies a combined margin (CM) noet as an average value obtained from operating
margin (OM) and build margin (BM) emission factors.

STEP 1. Calculate the Operating Margin emission faor(s) (EFom,) based on one of the four
following methods:

(a) Simple OM, or

(b) Simple adjusted OM, or

(c) Dispatch Data Analysis OM, or

(d) Average OM.

This project activity employs the Simple OM methédcording to the ACM0002 ver6, the Simple OM
method (a) as North China Power Grid is dominatebbty-cost/must run resources constitute less than
50% of total grid generation in average of the fivest recent years (see detail for report on carbon
emission factor made publicly available by the @se DNA).

The Simple OM emission factor (Bifsimpie,y iS Calculated as the generation-weighted avesagssions
per electricity unit (tC@/MWh) of all generating sources serving the systeshincluding low-
operating cost and must-run power plants:

The Simple OM emission factor was calculated usitiger of the following data vintages for years(s)
(ex-ante) the full generation-weighted averagdtiermost recent 3 years for which data are
available at the time of PDD submission, if or,
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In this project activity, ex-ante vintage from 2a@32005 will be applied to calculate carbon enaissi
factor of the project activity and will remain fid@luring the crediting period.

The following formula is used to calculate the esius factor of Simple OM.
ZFW [COEF, |

EFOM simpley =2l
’ D GEN,
B
j

where,
Fiiy is the amount of fuel(in a mass or volume unit) consumed by relevantggaeurcesin
year(s)y,
i refers to the power sources delivering electrittyhe grid, not including low-operating

cost and mustrun power plants, and including ingttthe grid,

COEF,y isthe CQemission coefficient of fuel(tCOz e/ mass or volume unit of the fuel), taking
into account the carbon content of the fuels usectlevant power sourc¢snd the
percent oxidation of the fuel in yeargg)and

GENy s the electricity (MWh) delivered to the grid byusce;j.

The CQemission coefficienEOER is obtained as

COEFR =NCV * EFco2,i * OXIDi

where:
NCM is the net calorific value (energy content) per srasvolume unit of a fue|
OXIDi is the oxidation factor of the fuel (see page 1n2he 2006 IPCC Guidelines for default

values),
EFcoz2i is the CQemission factor per unit of energy of the fuel

Where available, local values BCV andEFco2,ishould be used. If no such values are availabl&mtcp-
specific values (see e.g. IPCC Good Practice Garjaare preferable to IPCC world-wide default value

STEP 2. Calculate the Build Margin emission facto{EFem,) as the generation-weighted average
emission factor (tC&MWh) of a sample of power plamts as follows:

The following formula is used to calculate the esiua factor of BM.

D" Fimy [COER ,,

EFgy y =0
BM.y ZGENmy
m

whereFim,y, COEFmandGENnyare analogous to the variables described for thplsiOM method

2 As described above, an import from a connectettrigity system should be considered as one powrcs;.
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above for plantsn.

According to ACMO0002, project participants shalbolse between one of the following two options:

> Option 1. Calculate the Build Margin emission fadibsvyex-ante based on the most recent
information available on plants already built farmple group m at the time of PDD submission.

> Option 2. For the first crediting period, the BuNtargin emission factor By, must be updated
annually ex-post for the year in which actual pcogeneration and associated emissions reductions
occur.

For the project activity, option 1 was chosen fit Bmission factor.

The sample group m consists of either the five pguents that have been built most recently, or the
power plant capacity additions in the electriciggtem that comprise 20% of the system generation (i
MWh) and that have been built most recently. Prgpacticipants should use from these two optioas th
sample group that comprises the larger annual géaer

In China, it is very difficult to obtain the datathe five existing power plants built most recgrat the
power plants capacity additions in the electrisiggtem that comprise 20% of the system generaition (
MWh) and that were built most recently becausedtizda are considered as confidential business
information by the plants owners.

Taking account of the situation, EB accepted tliewiong deviation in methodology application:

1) Use of capacity additions during the last 1~8rgefor estimating the build margin emission factor
for grid electricity;

2) Use of weights estimated using installed cagaciplace of annual electricity generation.

The EB suggested that the Project participantgheséollowing alternative solutions in absence afai
Use the efficiency level of the best technology o@rcially available in the provincial/regional or
national grid of China, as a conservative proxg, éach fuel type in estimating the fuel consumptmn
estimate the build margin. For the estimation ef dperating margin the average emission factothfer
grid for each type can be used.

STEP 3. Calculate the baseline emission fact&fyas the weighted average of the Operating Margin
emission factorEFom,y) and the Build Margin emission factdRewm.y):

Emission factor of OM (Ebw,) is based on data made available in Chinese ratipatistics by the
Chinese government.

According to the data, value for OM is 1.1207 arM B 0.9397 (See Annex 3 for detail).

Calculation of the baseline emission fadiby as the weighted average of the Operating Margirsion
factor EFom,y) and the Build Margin emission factdRewm.y):

3 DNV letter to the CDM Executive Board; Request@uidance: Application of AM0005 and AMS-I-D in Gai
dated 07/10/2005 available on line at
http://cdm.unfccc.int/UserManagement/FileStorag& B GYOEDOTKW25TA20EHEKPR4DM
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EFy =wom [EFom ,y + Wem [EFgM y

where the weightaomandwewm, by default, are 50% (i.enom=wsm= 0.5), andEFomyandEFemyare
calculated as described in Steps 1 and 2 abovaranekpressed in tCGOIWh

Therefore,EF , = 0.5x 1.1207 + 0.5x 0.9397 = 1.0302 tCOe/MWh
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B.6.2. Data and parameters that are available at validéon:
Data / Parameter: GEN,
Data unit: MWh
Description: Electricity delivered to the grid slevant power sources j excluding
low operating cost/must run power plants in year y
Source of data used: China Energy Statistical Yasdtb
Value applied: See Annex 3

Justification of the choice of data| Since the detailed generation data by power pknetiot publicly

or description of measurement | available, therefore the aggregated data by fyestyare used instead.
methods and procedures actually
applied :

Any comment: All archived data explained in theleéatwill be kept during the
crediting period and two years after.
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Data / Parameter: Fijy
Data unit: t/m’
Description: Description: Amount of fuel (in a mass or volume unit) consumed by

relevant power sourcgsn year(s)y

Source of data used:

China Energy Statistical Yearbook

Value applied:

See Annex 3

Justification of the choice
of data or description of
measurement methods
and procedures actually
applied :

Since the detailed fuel consumption data by povaertp are not publicly
available, therefore the aggregated data by fuelsyare used instead.

Any comment:

All archived data explained in the tables will lpkduring the crediting
period and two years after.

Data / Parameter: OXIDi

Data unit: %

Description: Oxidation factor of the fuel

Source of data used: IPCC 2006 Guidelines default value
Value applied: See Annex 3

Justification of the choice of
data or description of
measurement methods and
procedures actually

applied :

The country specific values of oxidation factor<ihina are not
available. As such IPCC default values are useéans

Any comment:

All archived data explained in the tables will lepkduring the
crediting period and two years after.

Data / Parameter: EFcoz,

Data unit: tCO/TJ

Description: COzemission factor per unit of energy of the fuel
Source of data used: IPCC 2006 Guidelines default value

Value applied: See Annex 3

Justification of the choice of
data or description of
measurement methods and
procedures actually

applied :

—

The country specific values of fuel G&@mission factor in China are no
available. As such IPCC default values are use@anals

Any comment:

All archived data explained in the tables will lpkduring the
crediting period and two years after.
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Data / Parameter: NCM

Data unit: TJIN(m)

Description: Net calorific value (energy content) per mass duwe unit of fuel

Source of data used: China Energy Statistical Yaxh

Value applied: See Annex 3

Justification of the choice of According to ACM0002, the national specific valural be used

data or description of preferentially.

measurement methods and

procedures actually

applied :

Any comment: All archived data explained in the tables will bpkduring the
crediting period and two years after.

Data / Parameter: CAB,

Data unit: MW

Description: Installed capacity of relevant poweurge j connected to the grid in
yeary

Source of data used: China Electric Power Yearbook

Value applied: See Annex 3

Justification of the choice of data] Following the EB guidance regarding applicatiolAd0005 in China,
or description of measurement | the capacity weighted is used instead of generat&ighted in
methods and procedures actually calculation of BM emission factor.

applied :

Any comment: All archived data explained in theléatwill be kept during the
crediting period and two years after.

Data / Parameter: EFowm

Data unit: tCO/ MW

Description: Operating Margin Emission Factor

Source of data used: Calculated ex ante as weighted average emissitor fatcpower plants
excluding the low operating cost/must run powenfda

Value applied: 1.1207

Justification of the choice of Calculated according to ACM0002 and EB guidance.
data or description of
measurement methods and
procedures actually
applied :

Any comment: All archived data explained in the tables will lspkduring the
crediting period and two years after.
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Data / Parameter: EFewm
Data unit: tCO/ MW
Description: Build Margin Emission Factor

Source of data used:

Calculated ex ante as weighted average emissitor fatcthe 20%
most recent power plants built.

Value applied:

0.9397

Justification of the choice of
data or description of
measurement methods and
procedures actually

applied :

Calculated according to ACM0002 and EB guidance.

Any comment:

All archived data explained in the tables will lpkduring the
crediting period and two years after.

Data / Parameter: ER
Data unit: tCO/ MW
Description: Combined Margin Emission Factor

Source of data used:

Calculated ex ante as weighted average of OM anceBiigsion
factors

Value applied:

1.0302

Justification of the choice of
data or description of
measurement methods and
procedures actually

applied :

Calculated following the formula presented in ACNJQ0

Any comment:

All archived data explained in the tables will lepkduring the
crediting period and two years after.

e
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B.6.3. Ex-ante calculation of emission reductions:

Project emissions (PE)
Project emissions and leakage emissions are zenemsoned section B.6.2.

Baseline emissions (Bf
The formula for calculating baseline emission isai®ws:

BE, = EG * EF,

Where,

EG Net quantity of electricity supplied to the manuéatg facility by the project during the year
y (MWhly)

EFR, CG; baseline emission factor for the electricity disi@ld due to the project activity during the
year y (tCQe/MWh)

EGX/ = EGGEN - EGaux
Where,

EGsen Total quantity of electricity generated by thejpob activity during the year y (MWh/y)
EG.uix Auxiliary electricity consumption by the projeattiity during the year y (MWh/y)

Project emission reductions:

Note that the numbers appear below are roundedttieraxact figures used in the excel file and the
values calculated with the numbers may not coineiitle the calculation result shown below.

Electricity generation = Generation capacity * Hours per day * Daysyse=ar * Load factor
(MWhly) (MW) (h/day) (dayly) (%)

= 21.35* 24 * 365 * 0.9452

= 176,778 MWhly

Self consumption of electricity= Generation capacity * Hours per day * Daysyssar * Load factor
(MWhly) (MW) (h/day) (dayly) (%)
=1.766'* 24 * 365 * 0.9452
= 14,620 MWhly

Net electricity supplied= 176,778 MWh/y - 14,620 MWhly
=162,158 MWh/y

Emission reduction = Baseline electricity consumpti Baseline carbon emission factor
= 162,158 MWh/y * 1.0302 tC®&/MWh

* This includes all the power consuming equipmelatteel to CDQ: CDQ itself, dust catcher, controlnpgower
station, blower and boiler cooling water system
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= 167,055 tCaely

B.6.4. Summary of the ex-ante estimation of emissioreductions:

>>
Year Estimation of Estimation of Estimation of Estimation of
project activity baseline leakage overall emission
emissions emissions (Dones of CQe) reductions
(TJones of CQe) | (CJones of CQe) (Tones of CQe)
2008 0 111,370 0 111,370
2009 0 167,055 0 167,055
2010 0 167,055 0 167,055
2011 0 167,055 0 167,055
2012 0 167,055 0 167,055
2013 0 167,055 0 167,055
2014 0 167,055 0 167,055
2015 0 167,055 0 167,055
2016 0 167,055 0 167,055
2017 0 167,055 0 167,055
April 2018 0 55,685 0 55,685
Total 0 1,670,550 0 1,670,550
(tonnes of CQe)

‘ B.7. Application of the monitoring methodology anddescription of the monitoring plan: |

‘ B.7.1. Data and parameters monitored: |

Data / Parameter: Ecen
Data unit: MWhlyr
Description: The gross electricity generated by the proposejkgiro

Source of data to be used:
Value of data applied for the
purpose of calculating expected
emission reductions in
section B.5
Description of measurement | Continuous measurement. Use one power meter; perkare
methods and procedures to be responsible for periodic adjustment of the poweteme
applied:

QA/QC procedures to be
applied:

Any comment:

Monitored by the project owner
176,778

The power meter is periodically adjusted by a digaliservice
company to ensure that it meets the national stdnda

All archived data explained in theléatwill be saved in electronic format]
and kept during the crediting period and two yexdier.

Data / Parameter: Eaux
Data unit: MWh/yr
Description: Part of the electricity consumed by the facilitytloé proposed project
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itself
Source of data to be used: Monitored by the project owner
Value of data applied for the | 14,620
purpose of calculating expected

emission reductions in
section B.5

Description of measurement
methods and procedures to be
applied:

Continuous measurement. Use power meters; persanaeesponsibls
for periodic adjustment of the power meter.

\1 %

QA/QC procedures to be
applied:

The power meter is periodically adjusted by a digaliservice
company to ensure that it meets the national stdnda

Any comment:

All archived data explained in the tables will laeed in electronic format
and kept during the crediting period and two yexdier.

Data / Parameter: EG

Data unit: MWh/yr

Description: Net quantity of electricity generated by the fagilby the project
activity

Source of data to be used: Calculated

Value of data applied for the | 162,158

purpose of calculating expected

emission reductions in
section B.5

Description of measurement
methods and procedures to be
applied:

Calculated from abovementioned parametegsyEEaux)

QA/QC procedures to be
applied:

The calculation will be double-checked by the mariitg division and
MMD.

Any comment:

All archived data explained in the tables will laeed in electronic format

and kept during the crediting period and two yexdier.

B.7.2.

Description of the monitoring plan:

1. Administrative department

Project director will manage the whole monitor systand procedure. The Measurement Management

Department (MMD) of JIGANG will be in charge of mtaring power-generation, archiving and

calibration duties. The organiz

ation chart for ntoring is as followed:
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CDM project director

}

MMD
v ‘ v
Monitoring Division Archiving Division Calibration Experiment Division

Figure 3 Organization chart

The staff from Monitoring Division will monitor thdata stipulated in the monitoring plan monthlygd an
report it to the director of MMD. After the directof MMD sings the report, then it is finally reped to
the CDM project director. When CDM project direcédfirms the report, it would be sent to the
Archiving Division and it will be archived duringe crediting period and two years after.

2. Monitoring point
The monitoring in this project will be carried ag per methodology ACM0004. The locations of
monitoring points are shown in the chart below.

220KV
North China
Power Grid
MSS
(Main Stepdown Substation)
4 35KV

Coking substation

! 10KV
Linel @ Line Il l

Figure 4 Diagram of monitoring point
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Electric power for CDQ will be supplied by linendline 1l, on which power meter A1 and A2 is
provided separately on these two lines. The powasamption will be monitored by these two power
meters. The power generated by CDQ will be traristhibutside via line 1l on which the bidirectional
power meter A2 is mounted to monitor not only tlegvpr consumption in CDQ, but also the power
generated by the same.

Key data of CDQ used in the monitoring plan aréodews:
< Gross electricity generation of the CDQ systergenE
< Electricity consumption of auxiliary equipmentyk;

Therefore, the electricity consumed by CDQ is thes pf Exux. The net electricity supplied by the CDQ
Ene= Ecen - Eaux

3. Quality assurance and quality control measures

The type of power meter Al and A2 is DSSD178, aacyis 0.5. The check and calibration of
instruments for monitoring will be organized by Maeement Management Department of JIGANG. The
check and calibration will be conducted every ywaCalibration Experiment Division, which is one
branch of Measurement Management Department aauth®rized by the state.

4. Saving monitoring data

The data monitored by the power meter will be axedyand saved by Measurement Management
Department. Meanwhile monthly and yearly reportgp@y copy) are requested for archiving. And the
data will be also backed up in a different compiemassuring data safety.

The data will be made available for verificatiorrposes.
The monitoring data shall be saved for two yeater die end of the crediting period.

5. Monitoring report

The monitoring report would be written by personfnein Monitoring Division of MMD. The report
includes monitored parameters and data, qualityragse and quality control measures. It will be
checked by CDM project director.

6. Training of personnel

The JIGANG will have a training procedure for maonihg, and training will be conducted to make sure
proper implementation of monitoring plan and QA/Q@cedure to ensure monitoring quality. Training
will be conducted to all the personnel related tmitoring process.

B.8. Date of completion of the application of the &seline study and monitoring methodology and the
name of the responsible person(s)/entity(ies)

Date of completion of the methodology applicatid@:Feb 2007
Responsible entity:

Dr. OKAZAKI, Teruo
Global Environmental Affairs Dept.
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Environmental Affairs Div.
Nippon Steel Corporation (project participant tis ghroject activity)

Mr. Sun Demin

Vice — Director, Manager, Senior Engineer

The Technology Centre of Jinan Iron & Steel GrowpgOration
JIGANG Technical Trade Company

Jinan Iron and Steel Group Corporation (JIGANG)

>> Not applicable

\ c.2.1.1. Starting date of the first crediting_period: |
>>

‘ c.2.1.2. Length of the first crediting period |
>>

| C.2.2. Fixed crediting period |
>>

\ C.2.2.1. Starting date: |
>>

01/06/2008 or the date of registration whicheverltter

| C.2.2.2. Length:

>>
10 years
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‘ SECTION D. Environmental impacts |

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

The environmental impact assessment (EIA) for phigect has been approved by Environment
Protection Bureau of Jinan City.

According to the approval of EIA, environment imtsaby the project activity and the protective
measures taken for the impacts are as follows.

Impacts on airRed hot coke carried into CDQ could cause dugiedigon. To prevent dust pollution,
CDQ is equipped with waste gas dust collectionsuaitthe top-charging device, transportation ofheid
coke, coke discharging unit, material unloading &nadisfer sections, outlet of exhaust pipe, pressur
relief point of recirculated gas piping and humietifdust loading section. The dust content in estexi
off gas shall be in compliance with the relevarttaval criteria.

Impacts on waterThe CDQ has water purification system which is posed of water circulating system
for electricity generation and a circulating systemthe CDQ facility. Water will be recycled retnob
in water conservation.

Noise pollution:Silencers will be provided at boiler bleeding pigpi dedusting fan, etc. sound-insulation
measure will be taken at coke discharging unitregirculating fan, and to other relevant faciktie

Solid wasteThe dust collected by CDQ dedusting system wiltdeied into the dust silo via drag
conveyor and bucket elevator for humidifying befbeéng transferred for downstream utilization.

D.2.  If environmental impacts are considered signitant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

The environmental impact assessment for this proj@s been approved by Environment Protection
Bureau of Jinan City. The discharged pollutantthis project are in compliance with the national
emission criteria.

Currently there is no environmental monitoring riegd for the type of project activity, however)atal
government will in the future, implement environrtemmonitoring which includes the project activity,
the project participants will conduct monitoringcacdingly.

SECTION E. Stakeholders’comments |
>>

\ E.1. Brief description how comments by local stakeholderhave been invited and compiled: |

This project aims at energy-saving and environngmtaection and will reduce environmental impacts
on both surrounding environment and the local eggislin the vicinity comparing with those caused by
conventional coke wet quenching system.
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It is important for JIGANG to inform the stakehotden possible impacts which may be caused by
construction and operation of the proposed pr@adtcollect comments and inputs from the
stakeholders on this project.

In China, as a part of EIA process, there is a siepvite public opinions for a planned projedGANG
took the same approach for collecting stakeholdggsiion and conducted different types of survey
methods including a meeting as explained belowetait

1. Stakeholders’ meeting

JIGANG staff conducted a stakeholders’ meeting®dune 2006 at Jinan Cultural Center. Prior to the

stakeholders’ meeting, JIGANG notified the stakebot using public announcements placed on bulletin

boards in the communities.

There were altogether 35 people participating énrtteeting, including local government officials and

environmental management commissioner from Wangshemwn, residents from neighboring

communities to the project site, the teachers fsohools of JIGANG and Wangsheren town, the doctor

from JIGANG's hospital and relevant workers frorGANG.

JIGANG introduced the CDQ project to the stakehddeand held open discussion with them. During the

discussion, the participants raised questionsstedlibelow:

(1) What do you think of the local environmentuhat impact do you focus on?

(2) How much do you think the CDQ will improve tloeal environment?

(3) Whether the CDQ project will cause downsideiemmental impacts? If there are any impacts, what
kind of impacts there are?

(4) Do you support the proposed project?

2. Discussions with local governmental organizatian

JIGANG made appointments with governmental orgditima which are in close relationship with iron
and steel industry and CDQ. These organizationsdedocal government and local Metal Trade
Association.

E.2. Summary of the comments received:

1. The comments from stakeholders’ meeting

The stakeholders raised their suggestions and.ideas

Five people (14.3%) among the total thirty-five ansatisfied with the current situation of the loca
environment with respect to air pollution.

All the responders believe that CDQ will cause fesiution to the environment compared with
currently operated coke wet quenching system.

32 people think CDQ would not cause negative inmgpattile three people expected that there would be
some noise pollution.

100% of the responders supported the implementafitime project.

2. The comments from local governmental organizatits
Wangsheren town policy and Metal Institute of Staangdprovince all agreed that CDQ project is an
energy saving and environmental protection projbely all support the construction of the project.

E.3. Report on how due account was taken of any commentsceived:

All stakeholders, the leader of Wangsheren Towmpstighe CDQ project. Meanwhile, JIGANG will
take stakeholders’ suggestions seriously, andstvilitly implement measures required by the EIA
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especially waste gas and the noise so as to acthiey@oject’s environmental, social and economic
benefits.

In addition, JIGANG will maintain regular communiim with the stakeholders during the construction
and operating periods.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization: Jinan Iron and Steel Group CorporafldiGANG)
Street/P.O.Box: 21 Gongye Bei Road
Building:

City: Jinan

State/Region: Shandong Province
Postfix/ZIP:

Country: People’s Republic of China
Telephone: +86-(0)531-8866327
FAX: +86-(0)531-8866312
E-Mail: jszxs@jigang.com.cn
URL:

Represented by:

Title: Vice-Director
Salutation:

Last Name: SUN

Middle Name:

First Name: Demin

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1 :
@ ( ) - Versi oveece A
== A
CDM - Executive Board page 32

Organization: Nippon Steel Corporation
Street/P.O.Box: 6-3 Otemachi 2 - Chome
Building:

City: Chiyoda-ku, Tokyo
State/Region:

Postfix/ZIP: 100-8071

Country: Japan

Telephone: +81-3-3275-5120

FAX: +81-3-3275-5979

E-Mail: okazaki.teruo@nsc.co.jp
URL:

Represented by: Dr. OKAZAKI, Teruo
Title: General Manger
Salutation:

Last Name: OKAZAKI

Middle Name:

First Name: Teruo

Department: Global Environmental Affairs Dept, Eovimental Affairs Div
Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funding from Annex | country is involvéwl the project activity.
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Annex 3

BASELINE INFORMATION

Baseline data for calculating OM and BM emissiartdes are based on Chinese national statistics. The
detailed data are shown below in the form of tables

1. Calculation of OM emission factor (Efowm.y)

Table 1: Calculation of CO, emission of the North China Power Grid 2003

Emission| _ . . -
" N q . Inner Oxidation ~ NCV CO2Emission
Fuel Types Unit Beijing Tianjin Hebei Shan IMongoIia Shandong Total Factor Factor (Co2e)
K=G*H*|*J*44/12/1000
Gpspec | €CTI) | @) (MIftkm3,)| (mass bas |
A B c D E = +D+E+F H | 3 K—G*H*IT‘J*44/12/1000
(vol. basis
Raw Coal 10kt 714.73 1052.y4 5482164 4528.51 3949.32 6808535294 25. 100 20908 445737636.1
Cleaned Coal 10kt 9.4] 9.4 258 100 26344 234510.5998
Other Washed Coal 10kt 6.81 6728 208.21 450.9 132.7 258 00 1 8363 5796681.315
Coke 10kt 2.9 2.9 29. 10D 28435 85244.33867
Coke Oven Gas 100mil. m 0.24 1.7 0. 0.21 0.02 3.p8 1.1 100 16[726 228559.6749
Other Coal Gas 100mil. m, 16.99 10.6: 10.32 1.56 39.43 1p.1 00 5p27 914399.[7064
Crude Oil 10kt 29.64 29.6 2D 100 41816 910139.1y87
Gasoline 10kt 0.0] 0.0 18.p 100 43070 298.47151
Diesel 10kt 0.2p 1.35 4 2.91 54 13|95 0.2 100 42652 4406982
Fuel Ol 10kt 13.9 0.02 111 0.5 10{07 6.8 41.1 100 41816 34682.449
Liguefied Petroleum Gag 10kt 0] 17.3 10 50179 o]
Refinery Gas 10kt 0.47 0.83 1 19.7 00 46055 29163.56117
Natural Gas 100mil. m3 05 1.09 1.5 15.8 100 38981 345076.5978
Other Petroleum Products 10kt 0| 29 100 3836p 0
Other Coking Products 10kt 0 25.9 10 28436 0
Other Energy 10ktce 9.3 39.2] 49.04 100 o] 0
Total 455,557,07p

Source: China Energy Statistical Year Book 2004
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Table 2: Calculation of CO, emission of the North East Power Grid 2003
. . Emission| . . . .
Fuel type Unit Liaoningd Jilin ey Total Factor ORIy NCV CO2Emission
ang Factor (CO2e)
(VJ/ t km3|H=G* D* E*F* 44/ 12/ 1000
(CITd ) | o) 0 0 (mass basis )
A B c D=A+B+C|E F G H=G*D*E*F*44/ 12/ 1000
(vol. basis)

Raw Coal kt 3,55) 2,047 2,764 8,327 25.8 100 20908 164695313
Cleaned Coal kt L 3 14 2.8 100 26344 1839948.734
Other Washed Coal kt 617 L6 53 €486 45.8 100 8363 542998B.017
Coke kt 0 29.2 10 2843b 0
Coke Oven Gas mil m3 2 2 13.1 100 16726 123184.7599
Other Coal Gas mil m3 5 5 14.1 100 5227 123141.3249
Crude Oil kt 3 3 2 10D 41816 103954.76
Gasoline kt 18.9 10d 4307p 0]
Diesel kt a [( ] 20.p 100 426%2 20850.00868
Fuel Oil kt 15 ] 4 2 2111 1d0 41816 643474.2P57
Liquefied Petroleum G3s kt 2 2 17.2 100 50179 49051.64513
Refinery Gas kt q D 1 15.f 100 46055 119040.3542
Natural Gas mil m3 D 4 5 153 1P0 38931 984997.1241
Other Petroleum Produ|kt 0 20 104 3836p 0
Other Coking Products| kt 0 25.4 10 2843b 0
Other Energy ktce 49 29 0 1p0 0 0

Total 1741329437

Source: China Energy Statistical Year Book 2004

Table3: Power Generation of North East Power Gridm 2003

Province Generation On-3|te_ POWET b wer supply
use ratio
(MWh) (%) (MWh)
Liaoning 79751000 7.17 74032853.8
Jilin 29739000 7.32 27562105.p
Heilongjiang 48493000 8.48 44380793.6
Total 145975752
Source: China Electric Power Yearbook 2004
Table 4: Power generation and supply of North Chind?ower Grin in 2003
Province Generation On-3|te_ POWET | bower supply
use ratio
(MWh) (%) (MWh)
Beijing 18608000 7.52 17208678
Tianjin 32191000 6.79 30005231
Hebei 10826100( 6.5 101224035
Shanxi 9396200( 7.69 86736322
Inner Mongolia 65106000 7.66 60118880
Shandong 139547000 6.79 130071759
Total 425364906

Source: China Electric Power Yearbook 2004

For 2003, average emission factor of North Easté?@srid
=174132943.7tC@153227362.8MWh
=1.1364tCGMWh
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The imported electricity from North East Power GiadNorth China Power Grid in 2003 is
4244380MWh.
(Import electricity source: http://www.sp.com.crdiigpw/12y/wsdljh.htm)

The imported C@QEmission from North East Power Grid to North Chitawer Grid is 4.82MtC¢)

Therefore,

EFOM, simple,

= (455.54 MtCQ+ 4.82MtCQy)/ (425364905.8MWHk 4244380MWh)
=1.072tCQ/MWh

Table 5: Calculation of CO2 emission of the North Gina Power Grid 2004

Emission| . . . .
. — . . Inner Oxidation| NCV CO2Emission
Fuel Types Unit Beijing Tianjin Hebei Shan IMongolia Shandong Total Factor e (COze)
K=G*H*1*J*44/12/1000
G=A+B+C (tC/TJ ) (% ) N‘]lt‘km3 ) 0 mass bas )
A B c b £ F +DHEHFE | | 3 K=G*H*1*J*44/12/1000
(vol. basis
Raw Coal 10kt 82309 1410Q) 62008] 52132] 49322 8550] 2722829 258 100 20908, 5385474766
Cleaned Coal 10kt 40 40 258 100 26344, 996856.96|
Other Washed Coal 10kt 648 101.04] 35417 284220 74591 258 100 8363 5901190.882
Coke 10kt 022 022 29.2 100 28435 6697 769467
Coke Oven Gas 100mil. m) 0.55] 0541 5.32) 04 873 1554 121 100 16726 1153187451
Other Coal Gas 100mil. m 1774 2425 82 16.47| 141 6807 121 100 5227, 1578574.385
Crude Oil 10kt 0 20 100 41816 0
Gasoline 10kt 189 100! 43070 0
Diesel 10kt 039 084} 466 589 202 100 42652 1860704874
Fuel Ol 10kt 14.66] 0.16] 14.82) 211 100 41816 4794513838
Liquefied Petroleum Gag 10kt 0 17.2) 100 50179 (0]
Refinery Gas 10kt 055 14 197 15.7 100! 46055] 52229 28682
Natural Gas 100mil. m3 037 019 0.56] 15.3| 100 38931 122305.6296
Other Petroleum Produgts 10kt 0] 20 100 38369 0
Other Coking Products 10kt 0 25 8| 100 28435 0
Other Energy 10ktce 941 3464 10973 448 158.26] 0l 100 0 0l
Tatal 549024040 8

Source: China Energy Statistical Year Book 2005
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Table 6: Calculation of CO2 emission of North EasPower Grid in 2004
. . Emission N L
Fuel type Unit Liaoning Jilin Heilongji Total Factor (OElel NCV Sop ISl
ang Factor (CO2e)
/t,km3|H=G* D* E* F* 44/ 12/ 1000
tc/T) %) sMJ 0 (mass basis )
B C D=A+B+C|F E G H=G*D*E*F* 44/ 12/ 1000

Raw Coal kt 4144.p 2,311 3,0B5 9,940 25.8 [L0O 20908 1886B8R7
Cleaned Coal kt 84.15 1 5 D1 25.8 100 26B44 2260871.585
Other Washed Coal kt 577.67 14 61 53 25.8 100 B363 51689¢9.
Coke kt 0| 29.2 10 28435 0
Coke Oven Gas mil m3 4.83 3 8 1p.1 00 16[726 5743674948
Other Coal Gas mil m3 57.83 4 62 1p.1 100 5p27 1426676.894
Crude Oil kt 0] 20.d 10 41816 0
Gasoline kt 18.9 10( 4307p o
Diesel kt 2.04 | B 20§2 100 426p2 108672.7465
Fuel Oil kt 12.8] 17 211 100 41816 564536.2111
Liguefied Petroleum G4ds kt 2.9 2 1y.2 100 501179 69305427
Refinery Gas kt 9.7 1 11 15)7 100 46055 289779.7487
Natural Gas mil m3 D 3 3 153 1p0 38931 559111.4496
Other Petroleum Produlkt 0 20.4 10 3836P 0
Other Coking Products| kt 0 25.4 10 28436 0
Other Energy ktce 26.97 5 B2 .0 100 0 0

Total 1997082878

Source: China Energy Statistical Year Book 2004

Table 7: Power generation and supply of North EagPower Grid in 2004

Province Generation On-3|te_ POWET b6 wer supply
use ratio
(MWh) (%) (MWh)
Liaoning 84543000 7.2] 78447449.7
Jilin 33242000 7.68 30689014.4
Heilongjiang 53482000 7.84 49289011.p
Total 158425475

Source: China Electric Power Yearbook 2005

Table 8: Power generation and supply of the North @ina Power Grid in 2004

Province Generation uosnés;g(teiopower Power supply
(MWh) (%) (MWh)

Beijing 18579000 7.94 17103827
Tianjin 33952000 6.35 31796048
Hebei 12497000( 6.5 116846950
Shanxi 104926000 7.7 96846698
Inner Mongolia 80427000 7.17 74660384
Shandong 163918000 7.32 151919202
Total 489173110

Source: China Electric Power Yearbook 2005

For 2004, average emission factor of North Eastd?@srid
=199708287.3tC&170090469MWh

=1.1738tCG/YMWh
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The imported electricity from North East Power GoodNorth China Power Grid in 2004 is
4514550MWh.
(Import electricity source: China Electric PoweraYleook (2005))
The imported C@QEmission from North East Power Grid to North Chit@awer Grid in 2004 is
5.30MtCQ;
Therefore,
EFOM, simple
= (549.02MtCQ + 5.30MtCQy)/ (489173109.9MWHh 4514550MWh)
=1.123tCQ/MWh
Table 9: Calculation of CO2 emission of the North Gina Power Grid 2005
Emission| —— L
Fuel Types Unit Beijing Tianjin Hebei Shan: iM(I)nnr;eor”a Shandong Total Factor O)';':;?)?r MY CO(IZCES]ZIZS)IOH
K=G*H*I*J*44/12/1000
G=AsBsC | (CTT3) | 06) | MIKm3) | O bas )
A B c D E E +D+E+F H | 3 K=G*H*If.]*44/12/1000
(vol. basis
Raw Coal 10kt 897.15 1679.2 672p.5 6176.45 6277.23 1040532158.5. 25.B 100 20908 636062535.8
Cleaned Coal 10kt 42.14 42.1 258 1Q0 26344 1051185.p64
Other Washed Coal 10kt 6.67 167145 378.65 108.69 656.36 .8] 25 100 836 5192725.191
Coke 10kt 0.2]] 0.1 0.3p 292 100 284B5 9742.2100133
Coke Oven Gas 100mil. m 0.64 0.7! 0.6p 21.48 0.39 2348 1p.1 100 14726 174239p6.483
Other Coal Gas 100mil. m 16.09 7.8 38.83 9.48 18.B7 91{03 12.1 1L00 5227 21110p7.27
Crude Oil 10kt 0.73 0.7 2 10p 41816 22385.49867
Gasoline 10kt 0.0 0.0 18. 101 43070 298.4761
Diesel 10kt 0.4 3.54 0.12 4.14 2.2 00 42552 130786.3867
Fuel Oil 10kt 12.2! 0.28 0.06 12.p4 21.1 00 41B16 40568563
Liquefied Petroleum Gag 10kt 0 17.9 10 50179 0
Refinery Gas 10kt 9.02 9.0 15.7] 101 46095 239141.2016
Natural Gas 100mil. m 0.24 0.0: 2.7p 3.12 153 1p0 38931 681417.9792
Other Petroleum Produgts 10kt 0 20 100 3836p o
Other Coking Products 10kt 0 25.9 10 28436 0
Other Energy | 10ktce 8.58 325 69131 1.27 118.9 236.41 0 100 0| 0l
Total 6476493300

Source: China Energy Statistical Year Book 2006.
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Table 10: Calculation of CO2 emission of North EasPower Grid in 2005
. . Emission N L
Fuel type Unit Liaoning Jilin Heilongji Total Factor (OElel NCV Sop ISl
ang Factor (CO2e)
/t,km3|H=G* D* E* F* 44/ 12/ 1000
tc/T) %) sMJ 0 (mass basis )
A B C D=A+B+C|F E G H=G*D*E*F* 44/ 12/ 1000
Raw Coal kt 4305.41 2,446 3,383 10,135 35.8 100 20908 2BYEY
Cleaned Coal kt 0 25.4 10 26344 0
Other Washed Coal kt 52474 19 24 68 25.8 100 B363 44988409.
Coke kt 0| 29.2 10 28435 0
Coke Oven Gas mil m3 1.03 4 1 5 1p.1 100 16726 3918165856
Other Coal Gas mil m3 12.62 8 D1 1p.1 100 5p27 48676716854
Crude Oil kt 1.1 | 200 190 418[L6 35571.47[733
Gasoline kt 0 18.9 10 43070 0
Diesel kt 1.1 | L B 20§2 100 426p2 102038.6544
Fuel Oil kt 9.33 ] 1B 21)1 100 418[L6 431247.4323
Liguefied Petroleum G4ds kt 0.12 0 1y.2 100 501179 3797 3467
Refinery Gas kt 5.48 1 7 15(7 1Pp0 46055 180283.8327
Natural Gas mil m3 i P 3 153 1p0 38931 672680.9628
Other Petroleum Produlkt 0 20.4 10 3836P 0
Other Coking Products| kt 0 25.4 10 28436 0
Other Energy ktce 16.18 |6 9.0 100 0 0
Total 20725404p

Source: China Energy Statistical Year Book 2006

Table 11: The power generation and supply of NortlEast Power Grid in 2005

Province Generation On-3|te_ POWET b6 wer supply
use ratio
(MWh) (%) (MWh)
Liaoning 83697000 7.03 77813100.9
Jilin 35294000 6.59 32968125.4
Heilongjiang 58000000 7.96 53383200
Total 164164426

Source: China Electric Power Yearbook 2006

Table 12: The power generation and supply of the Nth China Power Grid in 2004

Province Generation uosnés;g(teiopower Power supply
(MWh) (%) (MWh)

Beijing 20880000 7.73 19265976
Tianjin 36993000 6.63 34540364
Hebei 13434800( 6.57 125521336
Shanxi 128785000 7.42 119229153
Inner Mongolia 92345000 7.01 85871616
Shandong 189880000 7.14 176322568
Total 560751013

Source: China Electric Power Yearbook 2006

For 2005, average emission factor of North Eastd?@srid
=207254040tCg 179031569MWh



)

==

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1

Oveeee A
-~

CDM - Executive Board

= 1.1576tCQ@MWh
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The imported electricity from North East Power GoodNorth China Power Grid in 2005 is

23423000MWh.

(Import electricity source: China Electric PoweraYleook 2006)

The imported C@Emission from North East Power Grid to North Chitawer Grid in 2005is

27.1IMtCG;

Therefore,
EFOM, simple

= (647.69MtCQ + 5.30MtCQ)/ (560751013MWH 23423000MWh)

=1.155tCQ/MWh

In conclusion,

Total power supplied by thermal power plants fradd2to 2005 is 1507470959MWh
Total emission from 2003 to 2005 is 1689468648tCO

Therefore,

The generation weighted average emission factbiGRG:
= 1689468648/ 1507470959

= 1.1207 tCQ/MWh

2. Calculation of BM emission factor (Efwm,y)

BM emission factor is calculated in line with thess below

2.1. Calculation of emission factors from power plat types
The table below summarizes the proportions of treesponding Cémission factor from power plants
that fire different types of fossil fuel.

Table 13: Emission Factors of the most advanced canercial power plants by fuel types

Power

Emissions

. . Oxidation Emissions Factor
Variable | Generation Factor rate (tCO/MWh)
Efficiency (tC/TI)
A B C D=3.6/A/1000*B*C*44/12
Coal-fired Power Plant EFcqaadv 35.82% 25.8 1 0.9508
Gas-fired Power Plant EFgasady 47.67% 15.3 1 0.4237
Oil-fired Power Plant | EFgjadv 47.67% 21.1 1 0.5843

Source: Chinese DNA website (http://cdm.ccchina.goenglish/Newsinfo.asp?Newsld=1891
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From the formula above and Table 9, the proportadriibe corresponding G@missions of the solid
fuel, liquid fuel and gas fuel to the total emissimuld be calculated as follows:

Acoa= 99.17%, Aoy = 0.08%, Agas= 0.74%.

2.2. Calculation of emission factoEF
Thermal

Calculate the emission factcEI{Therma) of thermal power plants of the grid based ondiméssions of the
best commercial technology as follows:

EFrhermai= Acoal* EFcoaaqvt Moil ¥ EFoiad + Acas* EFgas.aav= 0.9465 tCQ/MWh.

2.3. Calculation of BM emission factor of North Chna Power Grid

Table 14: Calculation of Build margin data for the North China Power Grid

Source Capacity, Capacity, Capacity, | Added capacity Share(%)
2003(MW) [ 2004(MW) [ 2005(MW) | 2003-2005(MW)
Thermal 84006.4 93594 .0 111068.7 2706pR.1 99.28%
Hydro 3266.0 3250.7 3216)2 -49.8 -0.18%
wind & 90.1 137.5 335.5 245.4 0.90p6
other
Total 87362.7| 96983.1 114620\4 2725Y.7 100.90%

Source: China Electric Power Yearbook 2003, 20G52006.

Therefore,
EFsm = 0.9465 * 99.28%
=0.9397 tCQ/MWh
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3. Calculation of CM emission factor (EF)

As explained in Section E.2, the result is showlowe

EF, = 0.5x1.1207 + 0.5x 0.9397 =1.0302 tCOe/MWh
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Annex 4

MONITORING PLAN

No other supplementary information is provided h@lease refer to monitoring plan in the sectionB.
of this PDD.



