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\ SECTION A. General description of_project activity |
\ A.1l.  Title of the project activity: |

>>

Project name: Hunan Qidong Kaidi Biomass Power Pragct

Version: 05

Date: 05/06/2012

Version History:

Version Date Comment

Number

Version 1 05/01/2009 Version submitted for GSP

Version 2 10/07/2009 Version submitted to DOE failog Draft Validation Report

Version ¢ 20/1¢2009 Version submitted for Registrati

Version 4 31/03/2010 Version submitted after fasinpleteness check

Version 5 05/06/2012 Version submitted after fostsite verification

‘ A.2.  Description of the_project activity:
>>
Hunan Qidong Kaidi Biomass Power Project (hereaftérred to as the proposed project) is a biomass
utilization project developed by Qidong Kaidi Grdemergy Development Co., Ltd.(hereafter referred to
as the Project Owner) and is located in the Hongferdustry Area, Economic and Technology
Economic and Technology Development Area, QidongrBg Hunan Province, P.R. China.

The scenario existing prior to the start of implaiagion of the project activity is the generatidn o

power by grid-connected power plants, generatidmeat in small coal-fired boilers and the biomass
residues(Rice husk, Rice straw, branch, stump, vebguk and barks) are dumped or left to decay under
mainly aerobic conditions. The latter applies to,dxample, dumping and decay of biomass residues o
fields or burnt in an uncontrolled manner withotilizing it for energy purposes.

The proposed project will process about 483,50@&er{wet) of biomass residue annually, of which rice
husk, rice straws, branch, stump, wood chips ankktere the main biomass fuel. 4 sets of 65t/h
Circulating Fluidized Bed (CFB) boiler and 4 set4d2MW steam turbines generator units will be
installed. Therefore, the total installed capaoityhe Project is 48MW. The annual equivalent afien
hours at full load is estimated to be 6000 houtb &inet electricity generation of 253,440MWh and a
net heat generation of 1,083,204GJ per year.

The proposed project will not claim GHG emissiodugtions from displacing heat that would otherwise
be produced within Qidong Economic Developmentiiistndustrial Park. The estimated average GHG
emission reduction is 186,602 t&per year in the first crediting period.

The electricity generated is likely to be transedtthrough an 110kV transformer at the site to Hemg
110KkV substation and then supplied to Hunan powidr ghich is a sub-grid of the Central China Power
Grid (CCPG). The proposed project will thereforplage the equivalent capacity of power plants en th
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CCPG, which is predominantly made up of fossil fiireld plants. The heat generated will be suppited
the plants in Qidong Economic Development Distinctustrial Park. to meet the process heat demand
and replace the heat generated in the small ing@visimall coal-fired boilers.

Additionally, the proposed project will accompligh extra benefit of greenhouse gas (GHG) mitigation
derived from a reduction of methane emissions bBiziig biomass residues from the local area which
would otherwise be dumped or left decay under mpartobic conditions and burned in an uncontrolled
manner outside in the fields.

The baseline scenario is the same as the scenastng prior to the starting of implementationtbé
project activity.

The proposed project will not only supply renewadlectricity to the grid thereby generating emissio
reductions, but it will also contribute to sustdittadevelopment of the local community and the host
country by means of:
e Supplying clean renewable energy to the CCPG wifirovements to the local energy structure;
« Promoting the comprehensive utilization of resosir@ed mitigating emissions caused by decay
or uncontrolled burning of the biomass residues;
* Increasing local incomes and providing 113 job opputies;
» Decreasing GHG emissions from the fossil-fuel fipeadver plants and the GHG emissions from
the uncontrolled burning of the biomass residuesedkas decreasing emissions of,SRO,
and dust.
In order to meet the requirements in Page 6 arfdfrecapplied methodology, the situation of thejgco
activity and baseline scenario has been discusséalaws:

> For each power plant that was operating at the pobjsite during the most recent three years prior
to the start of the project activity: the type arapacity of the power plant, types and quantities o
fuels have been used in the power plant duringribst recent three years prior to the start of the
project activity and whether the plant continuegmgion after the start of the project activity;

+ The project activity is a Greenfield project andrthis no power plant that was operating at the
project site during the most recent three yeais poi the start of the project activity.

> For each boiler or other heat generation equipmibiat was operating at the project site during the
most recent three years prior to the start of thajgrt activity: the type and capacity of the boile
types and quantities of fuels have been used ihdter during the most recent three years prior to
the start of the project activity and whether tlodldr continues operation after the start of the
project activity;

¢+ The project activity is a Greenfield project andrthis no boiler or heat generation that was
operating at the project site during the most retieee years prior to the start of the project
activity.

> For each boiler or power plant installed under fw®ject activity: the type and capacity of boilers
and/or power plants and which types and quantibieiiels are planned to be used;

¢+ The specification of the boilers and turbines ihsthunder the project activity are described ia th
PDD section A.4.3The main fuel of the project activity is biomassideies.Diesel will be used as
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thestart-up fuel and there will be some diesel congiongor forklifts at collections sites and project
site under the project activity.

> For each new boiler or power plant that would bstailed in the absence of the project activity: the
type and capacity of the new boilers and/or powants and which types and quantities of fuels
would be used.”

¢+ There are some existing off-site boilers that wegerating at the Qidong Economic Development
District Industrial Park , the type, capacity anddtion of the boiler, type and quantities of fuels
have been used in each of the boilers during thet negent three years prior to the start of the
project activity have been described in detail DDPsection A 4.3.

¢+ There are some new off site boilers that wouldnséailed in the absence of the project activity at
the Qidong Economic Development District IndustRakk, the type, capacity and location of the
boiler, type and quantities of fuels would be usedach of the boilers have been described indetai
in PDD section A 4.3.

Kindly indicate if
the Party involved
wishes to be
considered as
project participant

Private and/or public entity
(ies)
project participants (*)
(as applicable)

Name of Party involved (*)
((host) indicates a host
Party)

(Yes/No
Peoples’ Republic of China Qidong Kaidi Green Energy| No
(host) Development Co., Ltd
United Kingdom Camco InternationeLimited No
United Kingdom Camco Carbon Limited No
Switzerland Camco International Limited No

>>
See Annex 1 for details

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

‘ A.4.1. Location of the_project activity: |
>>

\ A.4.1.1. Host Party(ies): |
>>
People’s Republic of China

‘ A.4.1.2. Region/State/Province etc.: |
>>
Hunan Province
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A.4.1.3. City/Town/Community etc:

>>
Qidong County

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

>>
The proposed project activity is located in Hongfeimdustry Area, Economic and Technology
Development Area, Qidong County, Hunan ProvincR, Ehina..

The center of plant has geographical coordinatdd2f03°57 east longitude26°47 4dorth latitude.
FigureA-1 shows the location of the proposed pitojec

Islands of
South China Sea
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Islands of South China Sea

Project Site | ¢ ;
S # O
LA ﬁ %45 wlosthiiad
d" : :#f'ﬁ \ - af . _
i LA o r o !’.
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Figure A-1. The location of Hunan Qidong Kaidi iomass Power Project
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>>

The proposed project falls into:

Sectoral Scope 1: energy industries (renewabi®n/renewable sources)
Project Activity: Grid-connected renewable powengtion;

A.4.3. Technology to be employed by the project feity:

>>

Scenario prior to the start of the implementation ¢ the project activity:

¢ The equivalent electricity is supplied from the GEZ®hich is dominated by coal-fired power plants.

¢ The process heat demand for each individual pfatité Qidong Economic Development District
Industrial Parks or would be met by individual small coal-firedilers.
The existing heat demand in the Qidong Economicel@ment Districindustrial Parks around
25t/h, which is met by individual small coal-firedilers owned by each plant owheFhe key
information on each individual coal-fired boilerdstailed as below

Table A-1 The existing off site fossil fuel -firecboilers in Qidong Economic Development
District Industrial Park .

Owner Rated Commission| Predicted date Model Fuel/ Distance
Capacity| starting date| of replacemen Consumption| from the| Coordinates
(t/h) (year) Project
Qidong 15 2007 2032 SHXF15- Coal/
Jinye 1.25-All 9,000ton per Sk E112°0513
Cigarette year N26°47 37
Co., Ltd
Nanling 4 2007 2032 DZL4-1.25-A | Coal/
Civil 1] 2,400ton per .
Explosive year 6km E112°06 11
. N26°47 44
Material
Plant
Hengyang | 4 2006 2031 DZL4-1.25-A | Coal/
2,400ton per
lzgge‘p'ang : year P -~ E112°04°20
N26°47°53
Package
Co.,Ltc
Qidong 2 2003 2028 DzZG2-1.25- | Coal/
Jiamei All 1,200ton per okm E112°04°41
Food Co., year N26°47°51
Ltd

! “Introduction on the boilers in Qidong Econorfiievelopment District”, official letter of Adminisition Bureau
of Qidong Economic Development District Industifark

“ Supplementary Introduction on the boilers in IQio Economic Development District”, official lettef
Administration Bureau of Qidong Economic DeveloptnBistrict Industrial Park
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Note: The design lifetime for those kinds of bailés 30 years The average commercial lifetime is
above 25 yeargherefore a 25 year lifetime is used in the tafileve to calculate the predicted year
of replacement to be conservative.

In addition, according to the Qidong Economic Depehent District Industrial park's recent pfan
new heat demand is estimated to be 7t/h due tacoestruction of new projects in Qidong
Economic Development DistricThe new heat demand will be also met by small iced boilers
in the absence of the project activitBelow are the identified new heat years and tinéirmation.

Table A-2 Lists of the new users off-site which wdd install small fossil fuel-fired boilers in
the absence of the proposed project

New Users Capacity | Fuel would use in the Coordinates
Needed absence of the
(t/h) project/Consumption
Qidong Huanghua 2 Coal/ E112°04°29
Group Co., Ltd 1200 ton per year N26°47°48
Qidong Zhige Man{ 2 Coal E112°04°28
made Plates Plant 1200 ton per year N26°47°40
Hunan Taiyang 2 Coal .
Vegetable yang 1200 ton per year E11§°04 28
N26°48°02
Resources Co., L
Qidong Hongwei 1 Coal E112°04°29
Paper Mill 600 ton per year N26°47 48

Although coal-fired boilers for process heat suly common practice in local area, the small coal
fired boilers have a negative impact on the locairenment. In consideration of the negative impac
the local environment and in order to build a gregvironmental friendly industrial park, the
Administration Bureau of Qidong Economic Developimrstrict is willing to let the proposed project
to provide heat to the individual heat users withia industrial park to meet the heat demand. The
official document issued by the Administration Bameof Qidong Economic Development Disttistates
that the existing boilers at the consumer site khstop operation when the proposed project is
supplying heat.

Additionally, in another official document issueg B\dministration Bureau of Qidong Economic
Development District, it also states that to preMiktter infrastructure for the industrial parle tacal

2 Boiler intensity calculation standards applicatinanual, standards press of China,1998 page11

3 “Introduction on the lifetime of the boilers” lilye Senior Engineer Zhu yuging from Central Soutt@hina
Electric Power Design Institute of China Power Eegiring Consulting Group

* “Introduction on the boilers in Qidong Economie\lopment District”, official letter of Administtian Bureau
of Qidong Economic Development District Industifark

“ Supplementary Introduction on the boilers in @id Economic Development District”, official lettef
Administration Bureau of Qidong Economic DeveloptnBistrict Industrial Park

5 ibid
8 ibid
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government will bear the capital cost on the h@aglme for transporting steam to the independesait h
users within the economic development park

¢ The biomass residues which are to be utilized énpttoposed power plant are currently dumped or
left decay under mainly aerobic conditions and bdrim an uncontrolled manner outside in the
fields.

Baseline Scenario is the same as the scenario pritir the implementation of the project
activity.

Project Activity Scenario:

The technology employed by the proposed projeatiisanced domestic technology. The proposed
project will install four sets of 65t/h circulatiriyid bed (CFB) boilers with medium temperaturel an
sub-high pressure. At the same time, four 12MVérsteurbines and four associated generators will be
applied in the proposed project .The steam turbimployed is medium temperature and sub-high
pressure extraction condensing steam turbine. dtaéihstalled capacity of the proposed project is
48MW, and the total efficiency of the plant is apgmately 42%.

The key technical specifications of the boilerptne and generator are listed in the table below.

TableA-2 Key Equipments Parameter$§

BOILER

Manufacturer Jiangxi Jianglian Energy and EnvirontakProtection Co., Ltd
Model KG65-450/5.29-FSWZ |

Type Medium temperature and sub-high pressure faiiog Fluidized Bed
Maximum evaporation | 65t/h

volume

Rated steam pressure 5.29MPa

Rated steam 450C

temperatur

Feed water temperature 153.2C

Feed water pressure 5.72MPa

Efficiency =86 %

Quantity 4

STEAM TURBINE

Manufacturer China Chang Jiang Energy Corporation

" Clarifications on taking Qidong Kaidi Biomass RavGeneration Project as the district heating systeQidong
Industrial Park, QiGongQuHan[2010] 4

8 Equipment purchase Agreement,Annex1, from theeRt@wner
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Model C12-4.90/0.981
Type Medium temperature and sub-high pressure @iiracondensing steam
turbine
Rated power 12MW
Main steam pressure 4.9MPa.a

Main steam temperature435C

Rate extraction steam | 15t/h

volume

Maxium Extraction 60t/h
steam volum

Quantity 4
GENERATOR

Manufacturer China Chang Jiang Energy Corporation
Model QF-15-2
Rated power 15MW
Rated voltage 10.5KV
Power factor 0.8
Efficiency =97%

Rated rotating speed 3000r/min

Rated frequency 50Hz

Quantity 4

The biomass residues utilized in this proposedegtoyill be mainly Rice husk, Rice straw, branch,
stump and wood chips. The rice husk will be pacard stored temporarily at the rice mills. Some
collection sites will be set up near to the resesrfor the biomass residues to be processed aretisto
temporarily, from where the biomass residues wglltkansported to the plant according to the dispatc
schedule. At the same time, some biomass residilidseviransported to the project plant directly.

The biomass residues are weighed by the weighbbeéfiere being fed into the fuel entering system to
the boiler for combustion or into the storehous¢him plant for future usage. The steam enteredtirgo
turbine is used for power generation and some ficaeted for heat supply. The heat generated by the
proposed project will be supply to the local indigdtusers as process heat in the industrial park.

The boiler smoke will be treated by a high effidgibag filter and then carried to the ash storerdbia
estimated that the annual ash generated from therpalant will be very limited. The ash is expected

® The generator is sized at 15MW and not 12MW tovalor possible peak generation and to avoid danadfee
generation unit by sudden load change in abnorinet®ns.
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be transported outside of the plant and dealt tjtsome local fertilizer company.

All of the turbine and generator system will be @igd by Chinese domestic suppliers as well as the
other auxiliary equipments installed in the powkanp

A flow diagram showing the power plant operatiopiisvided as below.
Dust Catcher

Ash and slag Utilization

_Biomass Residue collected boiler

Steam Turbine Generator
Power
—
\ Heat
j N
D ———
‘. Demin. Water
BFW Pump

Figure A-2 Diagram of the plant

>>
A crediting period of 7 (seven) years (renewabliedvis selected for the project activity. The siay
date of the crediting period for the project is@¥2011 or the date of registration which ever come
late. During the first crediting period, the esiierd amount of emission reductions over the chosen
crediting period is indicated beloW.

Annual estimation of emission

Years reductions in tones of C(; e

9 The project is designed as a total installatiod&¥IW. Considering lacking of operational experienin
Greenfield biomass power plants, the project owdeeides to build the project into two phases peati, each of
them is 24MW. After the first 24MW is operationgBly, the second 24MW will initiate. It is estiredtthat the
construction work of the second 24MW will begin gmar after the first 24MW begins operation and the
commission date of the second 24MW will be one di@r it begins construction. The Emission Reidunst are all
calculated based on the rated operational condition
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2011 108,851
2012 108,851
2013 217,703
2014 217,703
2015 217,703
2016 217,703
2017 217,703
Total estimated reductions 1,306,217
(tonnes of CO2e)
. 7
Total number of crediting years
Annual average over the crediting period of 186,602
estimated reductiol (tonnes of CO2¢

>>
There is no public funding for this project.
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SECTION B. Application of a baseline and monitorirg methodology:

e )
A ’

B.1. Title and reference of the approved baselinena monitoring methodology applied to the

project activity:

>>

1. ACMO0O006 (Version 09) — “Consolidated methodologgoatticity generation from biomass residues”

2. “Combined tool to identify the baseline scenarid demonstrate additionality”. (Version 02.2)

3. ACMO0O002 (Version 10) — “Consolidated baseline mettiogy for grid-connected electricity
generation from renewable sources”

4. “Tool to calculate project or leakage e€nissions from fossil fuel combustion” (Version 02)

5. “Tool to calculate baseline, project and/or leakaggssions from electricity consumption” (Version
01)

6. “Tool to calculate the emission factor for an eletty system” (Version 02)

For more information regarding the methodologyapkerefer to the link:

http://cdm.unfccc.int/methodologies/PAmethodo

lofaeproved.html

>>

ACMO0006 is applicable to biomass residue fired teleity generation project activities, including
cogeneration plants. The proposed project is ar@iedd power cogeneration project on the operatibn
an independent plant supplied by biomass residu@ing from the nearby area.

The proposed project meets all applicability candi of ACM0006 which are justified as follows:

Applicable conditions of ACM0006

Justification on he applicability of ACM0006 to
the Proposed Project

No other biomass types than biomass residues,
defined in the methodology, are used in the proj
plant and these biomass residues are the

predominant fuel used in the project plant (some
fossil fuels may be co-fired);

&Biomass residues (Rice husk, Rice straw, branc
estump and wood chips) from local agriculture an
forestry will be the predominant fuel at the powe
2 plant. Only a small amount of diesel will be usec
for start-up of the boilers.

For projects that use biomass residues from a
production process, the implementation of the
project shall not result in an increase of the
processing capacity of raw input or in other
substantial changes in this process;

The biomass residues used by the proposed pr¢
are byproducts of agriculture crops and forestry
not from a production process.

= 0O

ject

The biomass residues used by the project fag
should not be stored for more than one year;

ilithe biomass residues are consumed on a first-
come-first-used basis. According to the FSR, a
regular clearance of the warehouse at the powe
plant will happen every four months. Thus, the
biomass residues will not be stored more than g
year.

=
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No significant energy quantities, except from The preparation of the biomass residues only
transportation or mechanical treatment of the | includes mechanical treatment or transportation
biomass residues, are required to prepare the | Therefore, the proposed project will not have
biomass residues for fuel combustion, i.e. projectsignificant consumption of fossil fuels.

that process the biomass residues prior to
combustion (e.g. esterification of waste oils).

Besides, the baseline scenario of the projectiacttorresponds to the” description of the situatiof
scenario 2 -one of the scenarios described in TAbliehe methodology which has been discussed4n B

Therefore, ACMO0006 is applicable to the proposesjqmt.

>>
Emission sources:

For the purpose of determining GHG emissions oftiogect activity, the following emission sources
are included:

*CO2 emissions from on-site fossil fuel and eletlyiconsumption that is attributable to the projec
activity

*CO2 emissions from transportation of biomass ressdo the project site

For the purpose of determinibgseline emissionghe following emission sources are included:
*CO2 emissions from fossil fuel fired power plaotsinected to the electricity system
*The project participants have chosen not to claid® emissions from fossil fuel based heat generatio

According to the approved methodology ACMO0006, vettdie most likely baseline scenario for the
biomass residue use is that the biomass residuelsilve dumped or left to decay under aerobic or
anaerobic conditions or would be burnt in an unadled manner without utilizing it for energy
purposes, project participants may decide whetherdude CH4 emissions in the project boundary.

For this project, CH4 emissions aneluded and these emissions are included in both the legicns
for determining project emissions and baseline gions.

According to the approved methodology ACM0006,gh@ssion sources and GHGs in the project
boundary are listed in the following table.

Table B-1 Overview on emissions sources included or excluded from the project boundary

Source Gas Justification / Explanation
Electricity CO, Includec | Main emission sourt
generation CH, Excluded | Excluded for simplification. This is cengative.
N,O Excluded | Excluded for simplification. This is canvative.
Baseline | Heat CO, Excluded | The project activity will not claim COissions
generation from fossil fuel based heat generation.
CH, Excluded | Excluded for simplification. This is cengative.
N,O Excluded | Excluded for simplification. This is cenvative.




@

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

INECCE
~v

CDM - Executive Board

rbon

ce

page 14
Uncontrolled CO, Excluded | Itis assumed that €@missions from surplus aL
burning or biomass residues do not lead to changes of carbon
decay of pools in the LULUCF sect.
surplus CH, Included | Main emission source
biomass N,O Excluded | Excluded for simplification. This is sanvative.
On-site fossil CG, Included | May be an important emission source hiey t
fuel and project activity
electricity CH, Excluded | Excluded for simplification. This emissigource
consumption is assumed to be very small.
due to the N,O Excluded | Excluded for simplification. This emi@sisource
project activity is assumed to be very small.
Off-site CG, Included | May be an important emission source higy t
transportation project activity
of biomass CH, Excluded | Excluded for simplification. This emissigource
residues is assumed to be very sm
N,O Excluded | Excluded for simplification. This emsisource
is assumed to be very small.
Combustion of| CO, Excluded | Itis assumed that CO2 emission fromlearp
biomass biomass residues do not lead to changes of carbon
residues for pools in the LULUCF sectc
electricity and CH, Included Since the CHemissions of biomass residue are
/ or heat included in baseline, according to the
Project generation methodology, this emission is included in proje
Activity Scenaric —— - —
N,O Excluded | Excluded for simplification. This emi@sisource
is assumed to be very small.
Storage of CO, Excluded | Itis assumed that €@missions from surplus
biomass biomass residues do not lead to changes of carbon
residues pools in the LULUCF sectc
CH, Excluded | Excluded for simplification. Since biorsas
stored for not longer than one year, this emissi
source is assumed to be small.
N,O Excluded | For simplification. This emission souixe
assumed to be very sm
Waste water CO, Excluded | Itis assumed that CO2 emission fromlearp
from the biomass residues do not lead to changes of ca
treatment of pools in the LULUCF sector.
biomass CH, Excluded | The waste water generated is treatedrunde
residues aerobic treatment; therefore, the emission sou
is not included'.
N,O Excluded | Excluded for simplification. This emisisource

is assumed to be very small.

1 EIA report of the project, page 91
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Spatial Extent of the Project Boundary:

The spatial extent of the project boundary encosgms

- The power plant at the project site;

- Transportation of biomass residues by trucks tgtiogect site;

- All power plants connected physically to the Ceinthina Power Grid (CCPG). The CCPG includes
Henan Province, Hubei Province, Hunan Provincengkia Province, Sichuan Province and
Chongging City according to published informatigntbe China DNA?

« The sites where the biomass residues would havelbédor decay or dumped.

- The biomass collection sites where the biomasduesiwill be pretreated

The heat users are included in the project bouneagcount for revenues from selling thermal eperg

but they are not considered in the determinatiobaskline emissions since the project participaate
chosen not to claim CO2 emissions from fossil heded heat generation.

I CcQ2 CcoO2

Biomass Transportation | Storage&Preparation
Residues

Boiler

1

1

1

|

|

S o .
cgz Grid Electricity Center :
Slag \J Steam Turbine Generator China Power :

|

|

|

|

|

|

Source

CH4
CH4 Power Grid

Auxiliary utilization

Heat 4BSasasaasaaay |1
<< - - 7 small coal- 1l

Demanders |
\fired boilers 1]

scenario:

>>

According to the latest methodology ACMO0006, “Condal Tool to identify the baseline scenario and
demonstrate additionality”(Version02.2) should tsedito identify the most plausible baseline scenari
and demonstrate additionality.

This tool applies the following four steps:
STEP 1 Identification of alternative scenarios

12 http://cdm.ccchina.gov.cn/web/Newsinfo.asp?New3RB9
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STEP 2 Barrier analysis
STEP 3 Investment analysis (If applicable)
STEP 4 Common practice analysis

STEP 1. Identification of alternative scenarios
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This step serves to identify all alternative scasato the proposed CDM project activity(s) thah te
the baseline scenario through the following sulpsste

Sub-step 1a. Define alternative scenarios to the proposed CDM project activity

Realistic and credible alternatives should be sgpbrdetermined regarding:
How power would be generated in the absence o€ project activity;

How the heat would be generated in the

What would happen to the biomass residues in teeraie of the project activity;

absendeegiroject activity.

According to ACMO0006, all the baseline alternatifespower generation are listed and discussed as

follows:

Table B-2 Define alternatives for power generation

Alternatives

Realistic and credible alternative sceario?
Yes/No

P1 The Project not undertaken as a CDM proj

eYes.

activity. Despite the fact that this alternative |is
economically unattractive, as analysed in step3,
this alternative is a plausible scenario for furthe
analysi..

P2 The continuation of power generation in [aNo.

existing biomass residue fired power plant at |ti&nce the proposed project is a greenfield project

project site, in the same configuration, withoand there is no existing biomass residues fired

retrofitting and fired with the same type of biomagpower plant at the project site, therefore this

residues as (co-)fired in the Project. alternative is excluded.

P3 The generation of power in an existing captivo.

power plant, using only fossil fuels. Since there is no existing captive power plant,
using fossil fuels near the project site, therefore
this alternative is excluded.

P4 The generation of power in the grid Yes.
This alternative is a plausible scenario for furthe
analysis.

P5 The installation of a new biomass residue firddo.

power plant, fired with the same type and with
same annual amount of biomass residues as
Project, but with a lower efficiency of electrici
generation (e.g. an efficiency that is comn
practice in the relevant industry sector) than

tigince biomass power plants including the lower
¢fficiency ones are not common practice in the
tocal area. There is no on-grid installed capacity
drom Biomass Power plant before 2007 in Huna
tizovince®. Therefore, this alternative is excludeg

—

13 China Electric Power Yearbook ,2007,2006,2005, 220013
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Project plant and therefore with a lower poy
output than in the Project case.

ver

P6 The installation of a new biomass residue fi
power plant that is fired with the same type
with a higher annual amount of biomass residue
the Project and that has a lower efficiency
electricity generation (e.g. an efficiency that
common practice in the relevant industrial sec
than the Project. Therefore, the power output és
same as in the Project

redo.
p&ince biomass power plants are not comrn
speiactice in the local area. There is no on-g

isefore 2007 in Hunan Provinte Besides, thg
tanstallation of a new biomass residue fired po
thlant fired with more biomass residues than
project plant is more financially unattractive th
the proposed project; Therefore, this alternatss
excludec

non
rid

ofstalled capacity from Biomass Power plant

D

ver
the
an

2

P7 The retrofitting of an existing biomass resid
fired power, fired with the same type and with

same annual amount of biomass residues as
Project, but with a lower efficiency of electrici
generation (e.g. an efficiency that is comm
practice in the relevant industrial sector) thae

Project plant and therefore with a lower poy
output than in the Project case.

uso.

Hgince the proposed project is a greenfield proje
ahd there is no existing biomass residues fired
tyoower plant at the project site, therefore this
alternative is excluded.

th

ver

ot

P8 The retrofitting of an existing biomass resid
fired power that is fired with the same type I
with a higher annual amount of biomass residue
the Project and that has a lower efficiency
electricity generation (e.g. an efficiency that
common practice in the relevant industrial sec
than the Project.

uso.

niBince the proposed project is a greenfield proje

sagl there is no existing biomass residues fired
pbwer plant at the project site, therefore this
@lternative is excluded.

tor)

ot

P9 The installation of a new fossil fuel fire
captive power plant at the project site

dves.
This alternative is a plausible scenario for furt
analysis.

ne

P10 The installation of a new single- (using or
biomass residues) or co-fired (using a mix
biomass residues and fossil fuels) cogenerg
plant with the same rated power capacity as
project activity power plant, but that is fired wia
different type and/or quantity of fuels (bioma
residues and/or fossil fuels). The annual amour
biomass residue used in the baseline scenar
lower than that used in the project activity.

INo.
éfirstly, since biomass cogeneration pla
tigncluding single-or co-fired cogeneration plan
taee not common practice in the local area. The

no on-grid installed capacity from Bioma
sSogeneration plant before 2007 in Hur
tRrfovince® .

io is

Secondly, there are no other biomass resoy
identified in the biomass availability report arsl

nts
ts)
eis

an
rces

a
ns

such no other viable biomass fuel optid

Yibid
15 ibid
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available. It is financially unattractive to usevso
biomass types that are not identified in the bia
availability report.

Thirdly, the Renewable Energy Electricity Tar
and Cost Management Trial Regulatio
(fagaijiage [2006] 7)issued by NDRC of China i
2006 stipulates that “ if the energy consumpt
from the fossil fuel of a co-fired( using a mix
biomass residues and fossil fuels) power p
exceeds 20% of the total energy consumption,

e )
A ’

as

f
ns
n
ion
of
ant
the

project should be taken as a ordinary fossil fuel

fired project”, which means the tariff of the proje
within the first 15 years since commissioning v
be only the bus-bar tariff for Hung
Province(0.403RMB/KWh including VAT)withou
0.25RMB/KWh as the subsidy. Thus, it is n
financially feasible to build new co-fired bioma
power project in the region at present.

Therefore this alternative is excluded.

D

P11 The generation of power in an existing fos
fuel fired cogeneration plant co-fired with bioma
residues, at the project site.

aNo.
1sSince there is no existing fossil fuel firg
cogeneration plant co-fired with biomass resid
near the project site, therefore this alternatise

pd
ues

B

excluded.

According to ACMO0006, all the baseline alternatifes Heat generationare listed and discussed as

follows:

Table B-3 Define alternatives for Heat Generation

Alternatives

Realistic and credible alternative sceario?
Yes/No

H1 The Project not undertaken as a CDM proj
activity.

exes.

Despite the fact that this alternative
economically unattractive, as analyzed in Ste
this alternative is a plausible scenario for furt
analysi.

is
p3,
he

H2 The proposed project activity(installation of
cogeneration power plant), fired with the same t
of biomass residues but with a different efficier
of heat generation ( e.g. an efficiency that
common practice in the relevant industrial secto

alo.
yi@énce at present the technology of biomass
a@ogeneration in China is just started and ther®i
-grid installed capacity from Biomass Power
rplant before 2007 in Hunan ProvinkeThus it is
not common practice in China no matter lower

efficiency or higher efficiency, therefore this

% ibid
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alternative is excluded.

H3 The generation of heat in an existing capt
cogeneration plant, using only fossil fuels.

i\No.

Since there is no fossil fuel fired cogeneration

plant or any other cogeneration plant at or around

the project sit€.

H4 The generation of heat in boilers using
same type of biomass residues.

thdo.

Since there is no heat boiler using biomass resi
in the local area, while using small coal-firedlbp
is common practice to meet the process heat
demand for the plants in the industrial park,
besides, it is not feasible for the individual
enterprise to be equipped with expertise on the
biomass collection or biomass-boiler operation.

H5 The continuation of heat generation in
existing biomass residue fired cogeneration plar
the project site, in the same configurati
without retrofitting and fired with the same typke
biomass residues as in the Project.

0

aNo.
ntSincethere is no biomass residue fired

olherefore, this alternative is excluded.

npgeneration plant at or around the projectite

H6 The generation of heat in boilers using fos
fuels.

s9vles.

As discussed in section A4.3, existing heat dem
is met by small fossil-fuel fired boilers

In the absence of the proposed project,
industrial process heat will continue to be met
individual small fossil fuel fired boilers.

Therefore, this alternative is a plausible scen
for further analysis.

H7 The use of heat from external sources, such

district heat.

N
Since there is no district heat supply in the Ig
area, heat sources from external sources sud
district heating do not exist. Besides, there is

17 A letter from Qidong County Investment Promotiomr&au about the clarification on no existing biosnpswer

plant or underway except the proposed project@mbis
'8 ibid

19 “Introduction on the boilers in Qidong Econorbieve

of Qidong Economic Development District Industialrk

energy project in Qidong County

lopment District”, official letter of Adminisdtion Bureau

e )
A ’

due

and

the
the

Ario

cal
h as
no
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plan to build district heat system in Qidohg
County”®
H8 Other heat generation technologies (e.g. hédt.
pumps or solar energy). Since the heat consumers for the project are thgse
enterprises located in the industrial park. They
require a huge amount of qualified steam, therefore
neither solar energy nor heat pumps are feasiblg
heat supply alternatives that could meet the qualit
nor the quantity of the process heat needed in the
industrial park.
H9 The installation of a new single- (using onliXo.
biomass residues) or co-fired (using a mix of Firstly, since biomass cogeneration plants
biomass residues and fossil fuels) cogenerdtigncluding single-or co-fired cogeneration plants)
plant with the same rated power capacity as the| are not common practice in the local area. There is
project activity power plant, but that is fired tvi| no on-grid installed capacity from Biomass
different type and/or quantity of fuels Cogeneration plant before 2007 in Hunan
(biomass residues and/or fossil fuels). The ann®abvincé' .
amount of biomass residue used in the baseline
scenario is lower than that used in the projeBecondly, there are no other biomass resoyrces
activity. identified in the biomass availability report ansl|a
such no other viable biomass fuel optians
available. It is financially unattractive to usars®
biomass types that are not identified in the bisnas
availability report.
Thirdly, the Renewable Energy Electricity Tariff
and Cost Management Trial Regulations

(fagaijiage [2006] 7)issued by NDRC of China i

from the fossil fuel of a co-fired( using a mix
biomass residues and fossil fuels) power p
exceeds 20% of the total energy consumption,

fired project”, which means the tariff of the proje
within the first 15 years since commissioning v
be only the bus-bar tariff for Hung
Province(0.403RMB/KWh including VAT
without 0.25RMB/KWh as the subsidy. Thus, it
not financially feasible to build new co-fire
biomass power project in the region at present.

Therefore this alternative is excluded.

n

2006 stipulates that “ if the energy consumption

of
ant
the

project should be taken as a ordinary fossil fuel

h

Il
n

S

20 At the validation site visit on March 12, 2009id@ng County officials attended and confirmed thatre are no

future plans for district heating in Qidong County.
“ibid
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H10 The generation of power in an existing fosdo.
fuel fired cogeneration plant co-fired with biomassSince there is no existing fossil fuel fired
residues, at the project site. cogeneration plant co-fired with biomass residues
near the project site, therefore this alternatis¢ i

excluded
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According to ACMO0O006, all the baseline alternatif@sthe use of biomass residueare listed and discussed as follows:
Table B-4 Define alternatives to each biomass type

Alternative Realistic and credible alternative sceario? Yes/No
Rice Husk Rice Straws and Forestry residues
(Including Rice straw, branch, stump and wood
chipg
B1 The biomass residues are dumped or lefves. Yes.

to decay under mainly aerobic conditions.
This applies, for example, to dumping an
decay of biomass residues on fields.

The availability of the rice husk which has been

the local authoriti€dshows that54,681tons of the
rice husk are used for other purposes which only
takes up 20% of the total available rice husk
generated in the region (273,409tons), with the re
(80%) left to decay under mainly aerobic condition
or burnt in an uncontrolled manner without utiligin
it.

The rice mills have limited room for the rice husk
and they have to burn it or dump it to leave room f
the rice.

Therefore, this alternative is a plausible scenfmio
further analysis.

dinvestigated by the FSR institute with support from investigated by the FSR institute with support frg

The availability of the rice straws which has beer

the local authoriti€d shows that 213,392 tons of
the rice straws were used for other purposes wh
only takes up 20% of the total available straws
sgenerated in the region (1,066,963 tons), with th
gest (80%) left to decay under mainly aerobic
conditions or burnt in an uncontrolled manner
without utilizing it. The investigation report shew
that 81,000 tons of the forestry residues were us
for other purpose which only takes up 15% of th¢
total available forestry residues generated in the
region (540,000 tons), with the rest (85%) left to
decay under mainly aerobic conditions or burnt i
an uncontrolled manner without utilizing it.

The local farmers have to get rid of a huge amoy
of straw in order to keep the land free for thetne
season's planting, so they burn the straw in tid.fi

Therefore, this alternative is a plausible scentanio

m

174

nt

furthel analysi.

2 Biomass Availability Report of the proposed projéuhan Kaidi Electric Power Engineering Co., .Ltdovember 2011

% Biomass Availability Report of the proposed projabuhan Kaidi Electric Power Engineering Co., Ltdovember 2011
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B2 The biomass residues are dumped or I¢
to decay under clearly anaerobic condition
This applies, for example, to deep landfills
with more than 5 meters. This does not ap
to biomass residues that are stock-piled of
left to decay on fields.

>fiNo.

slt is common that the biomass residues are dumpgt
left to decay under mainly aerobic conditions and

pburned in an uncontrolled way outside in the fieldg
In China, landfill plant only collects and processe
the residential waste which does not cover theava
from agricultural and industrial sector, like theer
husk.

No.

2dit@s common that the biomass residues are dum
or left to decay under mainly aerobic conditiond i
burned in an uncontrolled way outside in the fiel
In China, landfill plant only collects and processe

sthe residential waste which does not cover theew
from agricultural and industrial sector, like theer
straw and the forestry residues.

bed
an
s

ast

B3 The biomass residues are burnt in an
uncontrolled manner without utilizing it for
energy purposes.

Yes.
As for Alternative B1.

This alternative is a plausible scenario for furthe
analsis.

Yes.
As for Alternative B1.

This alternative is a plausible scenario for furthe
analysi.

B4 The biomass residues are used for heat Yes.

and/or electricity generation at the Project
site

This alternative is a plausible scenario for furthe
analysis.

Yes.

This alternative is a plausible scenario for furthe
analysis.

B5 The biomass residues are used for pow
generation, including cogeneration, in othe
existing or new grid-connected power plan

a¥o.

rUsing biomass to generate electricity or heat ts ng

t£ommon practice in this region: near the projaet, si
there are no existing power plants (including)
cogeneration projects or boilers which are usiog ri
husks to generate energy. Besides, confirmed by
Qidong County Investment Promotion Bureau, the
will be no other biomass power plant except the
proposed project and there will be no other bioma
energy projects in Qidong Courty

No.
Using biomass to generate electricity or heat ts r
common practice in this region: near the project
site, there are no existing power plants (inclufling
cogeneration projects or boilers which are using
rice straw and forestry residues to generate ener
r8esides, confirmed by Qidong County Investmen
Promotion Bureau, there will be no other biomas
spower plant except the proposed project and the
will be no other biomass energy projects in Qido

County”.

)

n —~

re

24 A letter from Qidong Investment Promotion Buredoat the clarification on no existing biomass popant or underway except the proposed projeciamass energy

project in Qidong County
*® ibid
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B6 The biomass residues are used for hea
generation in other existing or new boilers
other sites

t No.
a\s for Alternative B5.

No.
As for Alternative B5.

B7 The biomass residues are used for othg
energy purposes, such as the generation ¢
biofuels

2NO.

fThere are no projects using biomass residuesitike
rice husk for other energy purposes at the prajeet
now or in Qidong County’s development pfan

Besides, due to the high cost in the biofuels pisje
the biofuel industry in China just started develepin
development and the biomass used for the biofue
are crops or non-crops plants mainly including the|
broom, Maize, cassavas, sweet potato, Coptis
chinensis, hairy chestnut, tung tree, palm oivaste
cooking oil and/or waste fat from biogenic origin
The biomass residues used in the proposed prog
are not common raw material to produce biofuel.

No.
rThere are no projects using biomass residues lik
rice straw and forestry residues for other energy
purposes at the project site now or in Qidong
County’s development pl&h Besides, due to the
high cost in the biofuels projects, the biofuel
industry in China just started development and the
sbiomass used for the biofuels are crops or nonscrop
crops plants mainly including the broom, Maize,
cassavas, sweet potato, Coptis chinensis, hairy
chestnut, tung tree, palm oil or waste cooking oil
and/or waste fat from biogenic originThe
cthdomass residues used in the proposed project 4
not common raw material to produce biofuel.

B8 The biomass residues are used for non
energy purposes, e.g. as fertilizer or as
feedstock in processes (e.g. in the pulp an
paper industry)

-No.
Around 54,681 tons of rice husk within the colleati
dradius are used as feedstuff, which only accownrts
20% of the total rice husk availability and accagli
to the leakage analysis in Section B.6.1, thehriggk
is quite abundant surplus, the project will notrdie
the use of rice husk as feedstuff.

No.
Around 213,392 tons of the rice straw and 81,00
ftons of forestry residues within the collectionited
radius are used as household fuel, feedstuff and
fertilizer which only accounts for 20% of the tota
rice straws availability and 15% of the total fdrgs
residues availability respectively and according t
the leakage analysis in Section B.6.1, the strae/s

O

a

quite abundarsurplus, the projec will not change

%8 ibid

Interim Rules on management on demonstration nod-foiofuels projects (Consultative Draft ) Dated®D07 issued by NDRC of China

8 A letter from Qidong County Investment Promotiomr&u about the clarification on no existing biosnaswer plant or underway except the proposed grrojebiomass

energy project in Qidong County

“Interim Rules on management on demonstration nod-foiofuels projects (Consultative Draft ) DataD07 issued by NDRC of China
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the use of rice straw and forestry residues as thei
non-energy uses as household fuel, feedstuff and
fertilizer.
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To summarize, alternativé®l, P4, P9, H1, H6, B1, B3 and B4 arglausible alternatives for further
analysis both for rice husk, rice straws and foyegtsidues.

Outcome of Step la:
As described above, the plausible alternative radtigres for the proposed project &&, P4andP9 for
power generatiorll and H6for heat generatioandB1, B3 and B4for the biomass residues

Sub-step 1b. Consistency with mandatory applicable laws and regulations:
In this sub step, alternatives which are not coamglée with laws and regulations will be eliminated:

Alternatives P9 is not consistent with mandatorpligpble laws and regulations. In 2006, the averag
annual utilization hour of Chinese fuel-fired poveguipments is 5612 hod?s Considering the same
annual electricity generation, the alternative basescenario for the proposed project should liee
fired power plant with installed capacity of 51M\Wurthermore, given that the proposed project is a
grid-connected project, the alternative baselinenado must be a grid-connected fuel-fired power
project.

According to Chinese power regulations, it is pbiteid to construct fuel-fired power plants of I¢san
135MW?*! in the areas covered by large grids. The altamatf building a fossil fuel-fired power plant
with installed capacity of 51MW conflicts with Clagse regulations. Therefofe9is excluded.

Outcome of Step 1b:

The plausible alternative scenarios are compliavitelaws and regulation®1 andP4 for power
generationH1 andH6 for heat generation arRll, B3 and B4for biomass residues. Namely, two
plausible combined scenarios are left after Step 1:

a) The Project not undertaken as a CDM projecviggti(P1, H1, B4)

b) The generation of power in the grid; the genenadf heat in boilers using fossil fuels; the basa
residues are dumped or left to decay under magmglac conditions or are burnt in an uncontrolled
manner without utilizing it for energy purposes4(Pi6,B1 or B3,which is Scenario 2 in ACM0006)

STEP 2. Barrier analysis

There are no barriers identified that would previet implementation of either of the two alternativ
scenarios above. Therefore, neither of the two @eabscenarios is eliminated by the step2. The two
combined scenarios need to be further discuss8tejm 3.

STEP 3. Investment analysis

According to the ACMO0006 (Version 09), project peigants shall identify the most plausible baseline
scenario and demonstrate additionality using ttestaapproved version of the “Combined tool to
identify the baseline scenario and demonstratetiaddlity”.

30 China Electric Power Yearbook 2007

31 Notice on Strictly Prohibiting the lllegal Instalien of coal-fired Generators with the Capacity of %8 or below issued by
the General Office of the State Council, Guo Barviizg Dian decree No. 2002-6
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However, Version 02.2 of the aforementioned totdlglsshes in footnote 1 (on the first page) that fo
project activities in which one or more alternasivage not available options to project participdstsh

as grid-connected power projects), a different @doce to demonstrate additionality and identify the
baseline scenario must be followed. For exampléhoa®mlogies that involve alternatives that is not

under the control of project participants can awndito use, if desired, the additionality tool (pdes
benchmark and other tools that utilize informatidrout the markets in which such projects might
compete), and provide their own methods to devetafior assess baseline scenario. Besides, “Guidance
on the Assessment of Investment Analysis” issudeHB1 has clearly pointed that if the alternative t

the project activity is the supply of electricitypi a grid this is not to be considered an investraad a
benchmark approach is considered appropriate.

According to the above, this PDD will use the Benark to analyze whether the proposed project
activity is less economically or financially atttae than the alternatives without the revenue flOERS.
The investment analysis is conducted in the follmpsteps:

Sub-step 3a. Apply benchmark analysis.

The project IRR benchmark for this project is 8¥his was set by the Department of Power Generation
& Transmission Operations of the former State Pa@@nporation of China, in the “Interim Rules on
Economic Assessment of Electrical Engineering RigtRwojects®. This organization was responsible
for carrying out government policies relating tavend retrofit power projects and for issuing rudash

as IRR benchmark. Following re-organization, thecfions of the State Power Corporation were
transferred to the National Development and RefGommittee.

The Interim Rules were issued based on “The Metloggaand Parameters for Financial Evaluation of
Construction projects (Chapter 1 General, Sectigjiddited by the National Development and Reform
Committee and Construction Ministry. The 8% proj&R benchmark listed in the Interim Rules isl stil
valid and is applicable to new and retrofit powssjects including cogeneration power projects, iand
accepted as the benchmark of CDM projects in theepsector which has been used widely for the
Feasibility Studies Reports of those projects. ldetite proposed project adopts this benchmark.

In addition, the 8% project IRR benchmark usechanRDD is an important index that is adopted in the
benchmark investment analysis of Feasibility StRéport (FSR). The project FSR was approved by
DRC of Hunan Province in December 2007.

Sub-step 3b. Calculation and comparison of financial indicators.
1) Key Parameters needed for calculation of IRR

All input values in the investment analysis usedthe PDD are derived from the FSR which was
undertaken by Wu Han Kaidi Electric Power EnginegrCompany Limited, a qualified design institute
and an independent party. (Qualification rank: @rad for power sector, N0.170606-sj issued by
Ministry of Construction of P.R. China). The FSRsnapproved by Hunan Province Development and
Reform Commission. In this context, the FSR shdadddeemed as credible and reliable source to be
applied in the investment analysis.

32 State Power Corporation of China. Interim RuleEgonomic Assessment of Electrical Engineeringdtiet
Projects. Beijing: China Electric Power Press,200
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The FSR of the project activity was completed inv&faber 2007. Although the completion of FSR was
later than the investment decision, the input \&lintem the FSR of the proposed project is stilldee
to be suitable to be applied in the investmentyaigldue to the reasons addressed below:

i. The assumptions of input value from the FSR of propsed project are the same/similar as
those in the FSRs of three similar pilot projects sing for investment decision.

The proposed project is applying exactly the saop@penent and technology provided by the same
supplier and therefore the key financial paramesees assumed to be the similar to the three pilot
projects. The projects are also all located in gtdal parks with the intention of supplying heat t
industrial users. They all use the same types @fmbss. The FSRs are all written by the same FSR
institute and the projects are all invested byshme company. The CDM revenues are also included in
the three pilot projects’ FSRs. As such any diffiees in assumptions are minor and each projecbean
assumed to be similar to another for the purpokdtednvestment decision.

The table below shows a comparison of input valnghe FSRs for proposed project and three similar
pilot projects:

Table B-5 Comparison of the input value for propose project and pilot projects.

Proposed | Jianli Kaidi | Hunan Hunan  Yiyang
Project Biomass Yueyang Kaidi  Biomass
Power Kaidi Power Project
Project Biomass (Ref No0.3072;in
(Registered; | Power the
Ref Project following:Yiyang
No0.3044; in| (Ref
the No0.3065; in| *
following: the
Jianli)* following
Yueyang)
34
Parameter Unit Value Value Value Value
Installed capacity MW 48 24 48 48
Project Lifetime| Years 20 20 20 20
(operational periot
Operation hours Hour 6,000 6,000 6,000 6,000
Gross power generation MWh 288,000 144,000 288,000| 288,000
Self-consumption rate % 12 12 12 12
Net Power GenerationMWh 253,440 126,720 253,440 253,440
output
% Jianli FSR

3 Yueyang FSR
% Yiyang FSR
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Net Heat GenerationGJ 1,083,204 541, 602 1,083,204 1,083,204
output
Static total investment RMB 474,770,00064,770,000 | 438,720,000 444,800,000
Tariff (incl. VAT) in | RMB/MWh | 653 632 653 653
first 15 years
Tariff (incl. VAT) after| RMB/MWh | 403 382 403 403
the 15 years
Heat price (excl. VAT) | RMB/GJ 29.85 29.85 29.85 29.85
Annual O&M  cost| RMB 127,479,064 59,868,380 125,567,841 124,017,274
(including the fuel cost)
Unit O&M RMB/KWh | 0.44 0.42 0.44 0.43
Biomass Co: RMB/t 27C 241 27E 27(
Income tax % 25% 25% 25% 25%
VAT for Electricity % 17% 17% 17% 17%
VAT for Heat % 13% 13% 13% 13%
Depreciation period Years 15 15 15 15
Residual Rate % 4 4 4 4
Benchmark % 8 8 8 8
IRR without CDM| % 3.15 3.03 4.83 5.28
revenue

From the table above, it is clear that all inpuluea for the proposed project and pilot projeces ar

similar.

Based on the assumptions of the input value alitveeproject IRR of proposed project without CDM
revenue is 3.15% , while the project IRRs withol@NC revenue for three pilot projects i.e Jianli,
Yueyang, Yiyang are 3.03%, 4.83%,5.28% respegtividhis demonstrates that the applied input values

from the FSR will not modify the additionality di¢ proposed project.

ii. The valid of the input values from the FSRs of theilots projects at time of investment

decision

The period between the completion of the threet gilmject FSRs (June, August, September 2007
respectively) and the investment decision (21 &aper 2007; date of Board Resolution) is less than
year and as such the assumptions in the FSRs ¢fibe pilot projects are considered to be valithat
time of the investment decision.

the input values for investment analysis can't belmanged materially

The period between the investment decision and tHeSR completion is short enough that

The period between the completion of the FSR of gheposed project (November 2007) and the
investment decision (21 September 2007; date ofdB&solution) is less than 1 year, thus thereis n
material changes of the input values assumed.

» The applied relevant sector and national standartte FSR have not been changed.
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The FSR of proposed project was designed complyiitig the Budgetary Estimation and Calculation
Standard for Engineering Construction of Fuel-fildower Sector, the Band Calculation of Budget for
Engineering Construction of Power Sector, Interialéd® on Economic Assessment of Electrical
Engineering Retrofit Projects, The Methodology &adameters for Financial Evaluation of Construction
projects which were also applied in the FSRs aftgirojects in the time of investment decision.islt
also currently required to be complied with andliggpin the Feasibility study for the power genemat
and cogeneration project hence is valid and aggkcashenever at the time of the investment decision
and the time of the FSRof the project.

» The applied benchmark has not been changed.

The sector benchmark 8% for power generation argkregration has been required. The applied
benchmark of proposed project in the FSR is theesame using in the time of investment decision.

In conclusion, above the arguments fully substéatibe input value in the investment analysis i&dva
and applicable, appropriate at the time of thestiment decision. The applied input values from EBSR
the proposed project can completely represent rifrmation and data available at the time of the
investment decision and hence is appropriate tesbd for the investment analysis.

According to the Feasibility Study Report (FSR}té proposed project, key parameters needed for
calculation of IRR are as follows:

Table B-6 Key Parameters for calculation of IRR

Parameter Value Unit Source

Installed capacity 48 MW FSR Vol.01 P18
Project Lifetime(operational periot | 2C year: FSR Vol.01 P1
Net Power Generation output 253,440 MWh FSR VoPQg
Net Heat Generation output 1,083,204 | GJ FSR Vol.01 P18
Static total investment 474,770,000 RMB FSR Vo3
Tariff(incl. VAT) in first 15 years 653 RMB/MWh FSRo0l.03 P7
Tariff(incl. VAT) after the 15 years| 403 RMB/MWh RSV0l.03 P7

Average O&M cost(including the | 127,479,064 | RMB/year FSR Vol.03 P8
fuel cost)

Heat pric{excl. VAT) 29.8¢ RMB/G. FSFVol.03 P41
Biomass Price 270 RMB/t FSR Vol.03 P5
Income tax 25% FSR Vo0l.03 P6
VAT for Electricity 17% FSR Vol.03 P6
VAT for Heat 13% FSRVo0I.03 F6
Depreciation period 15 years FSR Vol.03 P6
Residual Rate 4% FSR Vol.03 P6
Expected CER pric 85 RMB Estimate:

The project owner made the investment decisioncbasethe FSR and all the input values used in the
investment analysis were taken from the FSR forpitogect carried out by the FSR Institute, which is
certified to compile design reports for power potgewith the highest grade A issued by Ministry of
Construction P.R.China. In accordance to Chingseguures, assumptions and data sources for the
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economic evaluation are based on relevant natgiaablards and criteria. Furthermore, all the datae
FSR was assessed by designated independent egpetrtfinally approved by the DRC of Hunan
Province. Therefore, the values are considere@ t@lable and suitable.

In addition, the rationality of the main assump$i@me justified as follows:

Static total investment

The static total investment does not include invesit on heat pipelines, since there is no agreeystnt
with the industrial park whether the industrial kpar the project owner should pay for it, but theah
revenues are definitely included in the IRR caltofa and therefore the investment analysis is
conservative. The static total investment is brotkewn as follows:

Civil Works 141.95million RMB
Equipment Purchasingt Fees 147.21million RMB
Equipment Installation Fe 82.94 million RMB
Other expenditure 102.66million RMB
Sub-Total 474.77million RMB

Considering that the static total investment per &fAbiomass power projects in China are generally
between 10,000-13,000 RMB/K/the static total investment of the proposed mtajé 9,891RMB/KW
can be considered to be appropriate.

Additionally, the proposed project started condimrcin 2009, which is much later than the register
projects, it is reasonable to assume that costddwmave risen since the other project were congtdic
Specifically inflation for the main raw materialsould need to be considered in the comparison. The
national Pricing Indices of raw materials and povireryear 2003,2004,2005,2006,2007(which are
104.8,111.4,108.3,106,104.4 respecti%lynd the national Pricing Indices of investmentixed assets

in year 2003,2004,2005,2006,2007 (which are 102526!,101.6,101.5,103?@) are representing an
average increase of 3% per year both show a geinerabsing trend of investment cost in China pidor
the investment decision.

Given that the project total investment is bothsistent with industrial standards and with othejguets
registered with the CDM Executive Board, it is i@zable to conclude that the static total investnaént
the project in the FSR is justified.

0O&M Costs

The O&M costs include the fuel expenditure (biomassidues cost), Material expenditure, Water
expenditure, Employee expenditure, Repairs andter@mce, Insurance fee and other O&M expenditure
Of these, the fuel expenditure represents 75%eofdtal O&M cost.

% http://www.newenergy.org.cn/Html/0084/41008166G8lh
3" Data source: China Statistical Yearbook 2004-266://www.stats.gov.cn/tjsj/ndsj/2008/indexcimht
%8 ibid
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The biomass cost is estimated based on investigatio the local labour cost, collection cost,
transportation cost and pre-treatment cost by 8BR Rriting institute and the project owner with the
support from the local authorities.

The project owner does not own the biomass residsiéisey belong to individual farmers. The project
owner procures the biomass from the agent who argaihe collection and the transportation of
biomass from the field to the power plant. Therefinrere are many associated costs with the
procurement of biomass residue for the power pleEme. project business model for biomass
procurement is showed as below:

Individual

farmers [ Agent

Biomass power plant

Figure B-2 Project Business Model for Biomass Procament

The value applied in the investment analysis isflection of the fact that in order to get the bas®
from the fields to the power plant there are asgedi costs with collection cost particularly agevdt

for collection, transportation, handling and starabhis is clearly described in the FSR and Biomass
Availability Report of the project. According tbe FSR and the Biomass Availability Report, thekvor
flow for the biomass supply chain is as shown guFé B-3 below.

Transport to &
Storage at
Collection Sites

)

— Transport Cost |— —
and labor cost (4)

. Farmers /
Power C_oIIectlon . Field
Plant [ —| sites = Rough
__ | Processing |_|
Cost (3)

Overhead cost & :
| margin for the — || Collection cost | |
agent (5) from individual
farmers (1)

Figure B-3 Work flow for biomass collection and transportation

The above work flow clearly shows that there argsncurred in two stages. Firstly, the cost inedi
from the fields to the collection sites and thecoselly, the cost incurred from the collection siie@she
power plant.
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The cost incurred from the fields to the collectsites includes the biomass collection cost ftoen
individual farmers to the collection site (1), theansport to the collection sites and storagéet t
collection site (2) and then pre-treatment codiiomass incurred at the collection sites (3).

The costs incurred to get the biomass from theectitin sites to the power plant again include Mekic
and labor (4). There will also be an overhead aogtmargin associated with the third party agesit t
supplies the biomass from the local farmers (5).

The business model applied in the project is comprantice according to the research report from the
Chinese Journal, Renewable Energy Resotitedsch also illustrates the same work flow for egtion,
transportation, handling and storage, agent’s @attand margin as the project activity.

Breakdown of Biomass Costs for the proposed project

The breakdown of the biomass cost (delivered tgtaet) for the proposed project has been estimated
and provided by the FSR design institliand this breakdown is as follows (in accordandé e work
flow in Figure B-3 above):

i. Cost from farmerg/field to the collection site (1+2): 120RMB/ton, including the collection cost
at the field (labor cost) and transportation costrf field to the collection sites and storage.
ii.  Costincurred at the collection site (3+5): 7O0RMB/ton, including the land utilization cost, pre
treatment cost, labor cost, biomass residues dgss)t margin/agent cost
iii. Cost from the collection site to the power plant for power generation (4): 80RMB/ton, including
the transportation cost, the labor cost (loadingd)@moading), and the biomass loss.

The total purchase cost of 270RMB/tonne in the taRulation is derived from the cost breakdown
above and therefore does not represent a market.vdlhe cost breakdown does include a margin for
the agent to undertake the role as intermedianythisiis considered to be reasonable given thes ¢bat
the agent incurs.

It is reported that the typical biomass cost in @@PG area where the project located was 300RMB/ton
in 2006, whereas, the project assumes 270 RMB/ton.

Therefore, the biomass cost in the FSR should bsidered to be appropriate and conservative.

Power and Heat Generation:
The Net Power Generation of the project in the iESgalculated as follows:

Net Power Generation

¥ The operating model, existing problems and devety strategies for China's straw storage andpoatetion
system, Renewable Energy Resources,Vol.27 No.1 2049

“0 Clarification on the biomass cost assumption @SR, KaiDiGongChengHan[2009]087,June 22nd,2009
*! Related Questions Research on Biomass Generasiog Wgriculture and Forest Residue in China,
HUANG Jintao, Journal of Shenyang Institute of Eegiring (Natural Science), Vol14 Nol1,Jan. 2008
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=Installed Capacity Equivalent Operational Hours at full load(1-auxiliary consumption rate)
=48MW x 6000hx (1-12%)
=253,440MWh

Installed Capaciti?

The rated installed capacity of the steam turbiised x 12MW. The rated steam extraction of the
proposed project is 4 x 15t/h, with power generatiapacity of 4 x 12MW. The power output ,heat
output and IRR caculation in the FSR is basedhindperational condition.

Under conditions where there is no steam extraghensteam turbines can theoretically generatexat 4
15MW. This situation would be applicable to a sr&mwhere there is no heat generation. Howeer, a
described above the intention of the project igdnerate power and provide heat to the industaed.p

Nonetheless, in order to demonstrate the contimaelitionality if the project were to generate powater
15MW, a separate investment analysis has been etedpl It shows an IRR of 2.46%, which is both
below benchmark and below the IRR when a capadi® » 12MW power generation and rated heat
generation is assum&d The reason why the IRR is lower than the rateehado is because the
efficiency of the plant is higher when operatingogeneration modé

The opposite extreme scenario would be applicabéedcenario when the maximum stream is extracted.
The IRR of this scenario is 5.8286which is still far below the benchmark and higtiean the rated
scenario. The reason the IRR is higher than tleslretenario is because the fixed tariff of eleityrioy

the government is not financially attractive thha heat price assumed in the FSR. The table below
shows that the key elements in the three operdtecmalitions:

Annual Annual
Operational Power Steam Revenue in Revenue in thel IRR
Conditons Capacity Extracted the first 15
last 5 years
years
. 173.67 119.52 0
Rated Scenario 4x12MW 4x 15t/h million RMB million RMB 3.15%
. . 176.68 108.98 0
Condensing Scenario | 4 x 15MW Ot/h million RMB million RMB 2.46%
Maximum Extraction 174.62 144.88 0
Scenario 4X6.59MW | 4x 45th million RMB million RMB 5.82%

From above, we can conclude that the differentaipsral conditions of the project will not change t
additionality status of the project.

Equivalent Operational Hours at full Load

“2 Technical specification of the steam turbine
“*3|RR spreadsheet when no steam is extracted frerstéam turbines
4 http://www.newenergy.org.cn/html/0079/200796_1431.atm|

% |RR spreadsheet when maximum steam is extracted the steam turbines
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The investment analysis assumes 6000 hours agjtiatent operational hours at full load. It doet
assume that the plant will only operate for 6000rkpbut rather that the project will not run all fu
capacity for 100% of the time.

The following bullet points provide a technical &mation of the 6000 operational hotirs

e Risk on the Reliability of the CFB boiler
The CFB boiler is designed by the project owner matgiufactured by domestic manufacturer. All
the facilities in fuel feeding system are also dstieceequipments. Although Wuhan Kaidi Power
Engineer Co. Ltd has done a lot of research oIC#i& biomass fired boiler, this new technology
still needs to be tested and debugged during atkenmg operation, and there’s still relatively great
potential technology risks, like inadequate steaipuat, dust depositing, unbalanced fluidization,
serious corrosion of heating surfaces etc.

e Risk on the fuel quality
The biomass contains considerable elements of KaNa Cl, resulting in a high risk of dust
depositing, blockages and erosion. Moreover, tinderd of SiQ in rice husk ash is higher than 85%,
which will cause serious wear and tear of heaturfpse. Although some mitigation measures are
taken, potential risks still exist. Besides, bios@ssresidues are seasonal fuels, not only the amoun
but also some characteristics (such as water crabvays fluctuate seasonally. Additionally, the
residues may rot during storage and the calordloe will decrease. Any changes in the quantity
and quality of biomass could lower the generat@rating hour, or even stop production.

e Maintenance
The technology is relatively new to the project ewnHaving no experience in operation and
maintenance and thus no skilled workers will afféet efficiency and smooth operation of the plant.
Also, because the feeding system of biomass polaatsis much more complicated than that of
normal coal-fired power plants, there are a nunalbeesulting technology difficulties. Until now,
nearly all relevant equipment in the operating l@asmpower plants in China are imported. However,
all the devices of feeding system employed in pihggect are domestically manufactured.
Considering that there’s no mature Industrial atadket of supporting devices and service, a higher
frequency of incidents that require maintenanceelsas longer maintenance periods would be
expected.

In addition to the explanations above, the promener has made a comparison of similar biomass
projects in operatidfi Zhongjieneng Sugian Biomass project is considaged comparable project since
it is a publicly available grid connected biomassidues project using CFB boilers and it is located
the southern area of China. The monitoring repairthis project covering almost 1.5 years shows tha
its operational hours are considerably less th@® 6®uré®. Thus, 6,000 hours can be considered to be
reasonable.

“8 Introduction on the operational hour ‘s calculatand assumption for Kaidi Biomass Power projects

*7 http://www.ccchina.gov.cn/WebSite/CCChina/UpFiléd8(2008121111144663.pdf
http://www.sdpc.gov.cn/jgal/zcfg/W020080407569102887.pdf

“8 http://cdm.unfccc.int/UserManagement/File StorageBE9FXXPZN54ANHSERHI56 PZNRSA
http://cdm.unfccc.int/UserManagement/FileStorag@RE HGODRAQMVS8IZS9BL6YNAETIW
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Table B-7 Actual operational Hour for Similar project-Zhongjieneng Sugian Biomass Power Plant

. . Exported Power from the two Power Generated(Assuming 12% is the
Monitoring period o .
monitoring reports self consumption rate)

Apr-07 710 807
May-07 3290 3739
Jun-07 3800 4318
Jul-07 1960 2227
Aug-07 4250 4830
Sep-07 5240 5955
Oct-07 7410 8420
Nov-07 12930 14693
Dec-07 11440 13000
Jan-08 6570 7466
Feb-08 9110 10352
Mar-08 13490 15330
Apr-08 13640 15500
May-08 13950 15852
Jun-08 6200 7045
Jul-08 5530 6284
Total Electricity Generated 135818
Operational hour from April 2007 to July 2008 4244
Operational hour from July 2007 to July 2008 5197

Heat Generation

The rated steam generation of the project is 30ith a temperature of 296 a pressure of 1.27Mpa,
thus an enthalpy of 3.0089GJ/t. Therefore, the I@eateration in the FSR is calculated as follows:
Heat Generation=60t46000hx 3.0089 GJ/t=1,083,204 GJ

Auxiliary consumption rate

The auxiliary consumption rate of the project planthe FSR is assumed as 12%.

The in house loads of the project (including bdih high voltage facilities and low voltage facé#) are
totally 4894.8KW°,, based on which, the calculated auxiliary congionprate of the power plant is
16.3%°, higher than 12%, which shows that the 12% usdde IRR calculation is conservative.

Besides, according to an investigation report fr&mshan Municipal Development and Reform
Commission, the auxiliary consumption rate of theerational biomass power generation projects in
China is 129%'". Therefore, the auxiliary consumption rate for thejgct is reasonable.

“9 Log books of the in-house load facilities, refertey the purchase contracts, provided by the prajeoer

%0 power Industrial Standards of People’s republi€biha, Technical Rule for Designing auxiliary povegstem of
fossil fuel power plant issued in year 2002; Stadd@ode: DL/T 5153-2002

Calculation of the auxiliary rate spreadsheet
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Power _tariff —According to Renewable Energy Electricity Tariff and Cost Managet Trial
Regulations (fagaijiage [2006] 7¥sued by NDRC of China in 2006, for biomass poplant, the tariff
within the first 15 years since commissioning ikakated by 0.25RMB/KWh plus the benchmark for the
on-grid tariff of coal-fired power plants with delphurisation units installed in year 2005 . AftEs
years’ operation, the tariff would be cancelled.

The tariff of 0.653RMB/KWh including VAT used ind¢hinvestment analysis is consistent with the FSR.
This tariff used in the FSR was estimated by takirgbasic tariff rate for de-sulphurisation coedd
generator units in year 2006&2007 in Hunan proviacd applying the subsidy of 0.25RMB/kwh for

first 15 years. In year 2006&2007, the basic taate for de-sulphurisation coal fired generatatsuim
Hunan province is 0.403RMB/KWh including VAT The tariff 0.403RMB/KWh including VAT is used
after 15 years’ operation.

The approved FSR of the project was finalized ivéober 2007.The FSR uses the most recent tariff for
on-grid coal-fired power plants with de-sulphurigatunits installed in Hubei province availablelzt
time.

Thus, the tariff used in the investment analysisoisservative.

Heat price —The heat price in the FSR is 29.85 RMB/GJ exclgidiAT. This is determined after a
investigation of the heat demand, local marketepo€ heat supply during the FSR period and a fully
discussion with the Administration Bureau of IndigtPark by the FSR writing Institute and the pudj
owner.

This price is the price at the generation site @oes not include the pipeline cost and the trarsons
losses. The heat pipeline capital cost is bornéhéyocal government.

In order to provide additional substantiation athheat price applied in the investment analygsis,
levelized cost analysis for the independent snwll Gired boiler heat generation has been done to
illustrate whether or not it is feasible to purahé&®at from the proposed project from the heatsuser
point of view. If the purchase price of heat isi@gthan the levelised cost of generation heat, the
existing heat users will continue to run their osmall coal-fired boilers to meet their heat demand.

The levelised cost was calculated based on 6 Hhfted boilers as these are common practice ®ile
for heat generation in Chiffa The key assumptions are described below.

i Capital cost

1 Energetically facilitate the development of biompesver generation industry to actively explore neays
of ecological civilization-building, Kushan Muni@pDevelopment and Reform Commission.
http://lwww.dpc.ks.gov.cn/xxnr.jsp?1D=884

52 hitp://www.gov.cn/gzdi/2006-07/01/content_325205.htm
http://www.ndrc.gov.cn/zcfb/zcfbtz/2008tongzhi/t2008@7222227 .htm

*3FANLing, CAO Qin, GUTao, YUQian, Comparison of Emimental Impact and Operation Cost of Mini Type
Gas-fired Boiler( Oil-fired Boiler) with Coal-fireoilers,[J] Arid Environmental Monitoring, 2004(03
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The capital cost of 665,000 RMB used in the leeelisost is an average capital cost of a 6t/h doed-f
boiler which is from publicly available refereritand is therefore deemed reliable and credible.

ii Coal cost (Fuel cost)
» Coal consumption: 7,387 tonne/year

The coal consumption is calculated by considefiireghtoiler efficiency, and heat value of purchased
coal, heat generation, heat enthalpy of the ratshsfrom the boiler. This is taken from publicly
available data which are listed in the table belderefore the input value is appropriate for the
levelised cost calculation. The audit team haaloetated the coal consumption by using the sartee da
input.

» Coal price: 550RMB/tonne was based on the publishacket price in 2009 and the reference can
be seen in the table below.

iii. O&M cost (excluding fuel cost)

For a typical 6 t/h coal-fired boiler, annual O&Mst is422,625RMB (excluding fuel cost) which
includes desulfurization expenditure, electriciosnsumption cost, labor cost, overhaul, ash and
sediments treatment fees etc. Each component & Odst was rated in terms of the relevant sector
standard and published market rate. Each compahié$M was justified as below:

» Labor cost: 140,000 RMB
= Employee number: 7 people
= Salary: 20,000RMB/employee/year

» Overhaul cost: 2.5% of capital cost
The overhaul cost is calculated by 1.5% to 5% xddiassets investmént

> Ash and sediments treatment fees: 50,000 RMB§ear
> Desulfurization expenditure:72,000 RMB/y¥ar
> Electricity cost:140,000RMB/yeZr

The input parameters and reference were listeldenable below. Furthermore, the levelised cost
spreadsheet was provided and the correctness oaltigations has been checked.

> FANLing, CAO Qin, GUTao, YUQian, Comparison of Erofimental Impact and Operation Cost of Mini Type
Gas-fired Boiler( Oil-fired Boiler) with Coal-fireboilers,[J] Arid Environmental Monitoring, 2004(03

*SFinancial evaluation and difficult question anadyfsir FSR research and bank loan project, CheniFDbima
Planning Publishing Company, 2007

*\WU Xihuan. Inner Mongolia Oil and Chemistry, Invigsttion on retrofitting the coal-fired boiler tosyéired
boiler, 2008 (10)

*"WU Xihuan. Inner Mongolia Oil and Chemistry, Invigsttion on retrofitting the coal-fired boiler tosyéired
boiler, 2008 (10)

*8\WU Xihuan. Inner Mongolia Oil and Chemistry, Invigsition on retrofitting the coal-fired boiler tosyéired
boiler, 2008 (10)
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Table B-8 Input parameter for levelised cost and rierence table

Parameter Value Unit Reference
Construction
perioc 1] yeal Experienced da
“Introduction on the lifetime of the boilers” by
the Senior Engineer Zhu yuging from Central
Southern China Electric Power Design Institu
Lifetime 25 | year: of China Power Engineering Consulting Grc
Boiler
efficiency 85% AMO0058, Page26
Capacity 6| t/h Taking it as example for the calculation
FANLing, CAO Qin, GUTao, YUQian,
Comparison of Environmental Impact and
Operation Cost of Mini Type Gas-fired Boiler
Oil-fired Boiler) with Coal-fired boilers,[J]
Capital Cost 665,000RMB Arid Environmental Monitoring, 2004(03);
RMB/ http://news.stockstar.com/info/darticle.aspx?
Coal Price 55Q tonne JL,20090707,00001411&columnid=2921
Heat Value of Kcal/tonn
the Coal 5,500 e Ibid
Unit
conversion
from Kcal to
KJ 4.182
Operational Information obtained from the owners of the
Hout 8,00( | hours existing mini type coifired boilers
Assumed
enthalpy of
the rated
Steam from Same data from the biomass fired boiler in th
the boiler 3,009 KJ/kg proposed project
Discount Rate
-(r) 0.0¢ Benchmark used in power indus
WU Xihuan. Inner Mongolia Oil and
Chemistry, Investigation on retrofitting the
Labor Number 7 coal-fired boiler to gas-fired boiler, 2008(10)
Salary of the Information obtained from the owners of the
labor 20,000 RMBl/year | existing mini type coal-fired boilers
WU Xihuan. Inner Mongolia Oil and
Electricity Chemistry, Investigation on retrofitting the
Cost 144,000 RMB coal-fired boiler to gas-fired boiler, 2008(10)
Desulferisatio
n Cost 50,000 RMB Ibid




W7 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCe
oy ~

CDM - Executive Board

page 40
Ash and
sediments
treatment fees 72,000RMB Ibid
Employee
Cos 140,00( | RMB Calculate!
Calculated using the experienced overhaul rate
as 2.5% and cross checked with the Chinese
Overhaul 16,625 RMB standard of overhaul rate raﬁbe
Coal
consumption 7,387 tonne Calculated
Fuel Cost 4,062,993RMB Calculated
Total heat
generation 144,427 GJ Calculated
O&M Cost
excluding the
fuel cos 422,62! | RMB Calculate!

The levelized cost of a coal fired boiler for theah user to supply heat to themselves independently
31.5RMB/GS°. This demonstrates that the heat price for thgept activity of 29.85RMB/GJ is
reasonable.

The heat price is confirmed by an official docume&hich was issued by the economic bureau of
Jingshan County issued on February 24th, 201ife heat selling price for the Jingshan Kaidntass
power project should not be higher than 30RMB/Gl(eding VAT) in consideration of the consumer’s
procurement cost of heat.

Income Tax

The EB51 Annex 58 —Guidance on the assessmenvedtiment analysis (Version 03) indicates thiat
cases where a post-tax benchmark is applied the Bi@2l ensure that actual interest payable is taken
into account in the calculation of income tax. Urcls situations interest should be calculated acoad

to the prevailing commercial interest rates in tiegion, preferably by assessing the cost of othedat d
recently acquired by the project developer and pplging a debt-equity ratio used by the project
developer for investments taken in the previousdlyears.”

The benchmark used or the proposed project is &tgosenchmark. Therefore, according to the
guidance mentioned above, the income tax afterdéstds used for IRR calculation for the proposed
project.

*9Financial evaluation and difficult question anasylir FSR research and bank loan project, CheniRObima
Planning Publishing Company, 2007

€0 Spreadsheet of the Levelized cost of a new cred thoiler to supply heat to the heat users itpetfyided to the
auditor

%1 Clarifications on taking Jingshan Kaidi Biomass Bo@eneration Project as the district heating systeJingshan
Economic Development Park, JingJingHan [2010]8
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The interest rate, pay back period and debt raidaken from the FSR and applied in the IRR
calculation.

No ash revenue is predicted
<% The ash revenue is not considered in the finaramalysis in the FSR

According to the FSR, there is expected to be t®@sand ton ash per year generated by the project.

According to the EIA report, the ash is consideasdsolid residues which will lead to field occupati
and pollutions to the soil and air, thus needsattrdéated or utilized.

Although the ash is considered as a solid residigeerated from the project, it could be utilized as
fertilizer for the local farmers to improve the Iscondition because it contains nutrient elemest¥Ka
and P elements.

However, considering that the fuels utilized in tireject is a mixed of biomass residues, the dffect
component in the ash would be low and not homogeimonature. The ash is also alkali which means it
is only good for the acidic soil, thus the locainfiers are not interested in purchasing the ashrtibzer

at all.

Therefore, the project is designed not to buildestwom (there will be a temporary space) for thelag
to ask some local fertilizer company to transpbrutside of the power plant and deal it on it'snow
expense with no transaction between the two pariesough this, the field occupied in the projeité s
by the ash is saved and the project owner willizedhe utilization of the ash required by the Eéort.

Therefore, there is no revenue from ash for thgeptoand the there is no ash revenue in the IRR
calculation in the FSR.

< There is no market for the ash based on experiffnoe other operational biomass power plants

The experience from the already commissioned bisrpegects which belong to the project owner’s
parent company shows that the ash is in fact a™oostead of a “revenue”. Due to the EIA
requirements as mentioned above, those projectshedto pay the local farmers to transport the ash
outside of the power plant. The local farmers maydit to the refuse dump or use it as additivént®
construction material. Therefore, it is reasonablpredict that no revenue will be obtained fragh,a
but rather additional expenditure will be required.

However, to be conservative and to demonstratettieasish revenue (if any) will not influence the
additionality of the project, the ash price at whike revenues would bring the IRR over the benckma
has been calculated. The results show that therashshould be about 408RMB/féio increase the
IRR to 8%. Given that the market price for cemsmnly around 300RMB/ton in China at the time of
investment decision of the projé&t408RMB for waste ash is not plausible and as sstirevenues
cannot impact the additionality of this project.

%2 |RR spreadsheet , it is provided to the Auditor.
%3 http://www.m188.com/newsinfo/2008-1-4/200814-1629872.html
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2) Comparison of the project IRR and the finanbhchmark

In the IRR calculation, the fixed input values wesed by the project owner for the electricityftaaind
O&M costs for the whole operation period. This equired by the national criteria. According to
“Methods and Parameters” which is the national goie for evaluation of new investments and is also
the guidance for Design Institute to conduct th&®¥Sthe tariff rates for both output and input values
should be predicted at the beginning of the opamgteriod and that these predictable tariff ratéishe
fixed and applied throughout the operation peridtis is due to the fact that the operation peitd
long and it is difficult to predict the inflatiomte and the outcome of that fate

Furthermore, the tariff rates at the beginninghaf project for both electricity and O&M also repps
the rates which project owner can obtain and entutgse for the investment analysis at the time of
decision-making in the project. Accordingly, thecidéon to go ahead with the project is based on the
assumptions of fixed O&M and electricity tariff est

Also in China, the electricity tariff is controlldgy China government and it is hard for project emio
forecast the future electricity tariff rate andlawé rate for the O&M cost. The electricity tarigf related
tightly to the national economy. The Government willy raise tariffs when it is absolutely necegsar
and therefore when the costs of power productioe fiacreased sufficiently to justify an increasbeT
power tariff is increased only due to the rise jpem@tion costs (such as coal price, labour, tramaiian
and interest rates) of the power generators. Becatfears that it could further drive up inflatiand as
a developing country it is important to keep pridesvn to ensure affordability across society

Moreover, the published sector benchmark is basgti@assumption of application of fixed input valu
Compared to such a benchmark, the same assumptiba IRR calculation should be applied.

As such fixed input values were applied by the gebpwner for the electricity tariff and O&M costs.
These were applied in the calculation of the IRBrdtie whole operation period in FSR by the Design
Institute. Accordingly, these fixed input valuesrh FSR were applied in IRR calculation. Any change
in the electricity tariff is uncertain and thisdealt with by analysis of the IRR in the sensijivdanalysis,
where the robustness and the likelihood of thegutagxceeding the benchmark is dealt with.

TableB-9 shows the project IRR with and without itheome from CERs sale. Without the sales of
CERs, the project IRR is 3.15% which is lower tifze financial benchmark. Thus the proposed project
is not financially acceptable. Taking into accotlrd CDM revenues, the project IRR is 10.80% and
higher than the financial benchmark. Therefore GB#V revenues enable the project to overcome the
investment barriers.

Table B-9 Comparison of Project IRR with and withaut the income from CERs sale

Iltem Without CDM Benchmar With CDM

Project IRR 3.15% 8% 10.80%

Sub-step 2d. Sensitivity analysis

64 pg4 Method and Parameters (Version@)blished by the NDRC and the Ministry of Constiarz of China, 2006

5 p84 Method and Parameters (Version 3)

% http://mww.ndrc.gov.cn/xwib/t20050628 27624.htm
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For the proposed project, six parameters were tseles sensitive factors to assess the financial
attractiveness:

1) Static total investment

2) Equivalent operation hour at full load
3) Electricity tariff

4) Heat Price

5) Biomass Cost

6) Total O&M Cost

Assuming the above six factors vary in the ranfgd@% to 10%, the project IRR ( without the incam
from CERs sales) varies to different extents asvehia Table B-10 and Figure B-4 below.

TableB-10 Sensitivity analysis of the proposed preft

-10% -5% 0 5% 10%
investment 4.62% 3.86% 3.15% 2.50% 1.88%
Operational Hours 0.69% 1.96% 3.15% 4.16% 5.07%
Biomass Cost 6.59% 5.01% 3.15% 0.65% -2.82%
Electriciy Tariff -1.58% 1.07% 3.15% 4.75% 6.13%
Heat Price 1.65% 2.42% 3.15% 3.81% 4.37%
Total O&M cost 7.27% 5.41% 3.15% -0.06%]| -19.80%
10.00%
= N
0.00% : : ‘ : —e— Static total investment
-10% -5% 0 50 10% —=— Operational Hours
i =-00% 5 Biomass Cost
T _10.00% - Electriciy Tariff
—x— Heat Price
B0t - —e— Total O&M cost
-20.00% -
-25.00%

FigureB-4 Sensitivity analysis of the proposed pract

When the Static total investment, Equivalent Openatl Hour at full load , Tariff, Heat Price ,Bioss
Cost, Total O&M Cost are changing within the ranfiel0% to 10%, , the IRR of the proposed project
is always lower than the investment benchmark,lacking of financial attractiveness. Nonethelels, t
following text gives further discussion on the sgvisy of the input values.

Biomass Cost
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It can be seen that the total O&M Cost is the rsessitive indicator. When it was decreased by 12%,
the IRR would reach 8%. Of the total O&M Cost, bass cost account for 81%, when the biomass cost
dropped by 15%, the IRR will reach 8%. Howevers ihot possible for the biomass cost to decreask, a
certainly not by 15%. This is because the bionpasshase price is determined based on actual farsts
collection, transportation, and mechanical pretneait. From 2002 to 2006, the general pricing inafex
the Hunan Labor cost, the transportation costfubkand power cost are listed as foll&vs

2002 2003 2004 2005 2006

Average Wages Inde> 114 111.4 114 112.4 114
Transportation Cost for Consumer Price Indices 98 100.5 101.4 101.3 104.6
Raw material, Fuel, Power Purchasing Inde 99.3 106.7 114.4 109.4 106.5

This table clearly shows an upward trend overflastyears. Therefore the biomass price is notyike
decrease.

Besides, the experience from the other early bismagjects in China shows that when the farmers
realize the biomass residues could be a produef,would start to bargain fiercely and even whesreh
is a surplus in supply it has been shown that thoe pvill increase dramatically.

For example, the first biomass co-firing projecChina, Shiliquan Biomass co-firing power plant,eth
was put into commission on December 2005 in Shagé&wavince, assumed a biomass cost of 100RMB
per tonne was assumed in the FSR. After commisgipthe price rose to 400RMB

What is more, the purchase statements as welkasettiement log book shows that rice husks, rice
straws and forestry residues were between 275RMBI295RMB/t (delivered price to plant) in January
2010%, which confirms that the increasing trend rathentdecreasing trend of the biomass cost.

Power Tariff

When the power tariff is increased by 18%, the He&ches the benchmark. This is not possible becaus
in China, the tariff is strictly regulated by théiiGese Government and it is established according t
strict regulations rather than by a market mecmanidlso at no point in history has the tariff cgad so
dramatically’. The tariff only changes when the costs of pogreduction have increased sufficiently to
justify an increase so as to limit inflation. Tpewer tariff is therefore only increased by Goveenin
due to a rise in operation costs (such as coat pladour, transportation and interest rates) efpibwer
generators.

Additionally, according to < Tentative Managemeneddures for Pricing and Expense-sharing for
Electricity Generated from Renewable Energy>, frpear 2010, the subsidy for the newly approved
biomass power projects in any given year will bduced by 2% compared to the subsidy for the preject
approved in the previous year. Therefore, thexeiy likely a decreasing trend on subsidy in theiog

87 http://www.stats.gov.cn/tjsj/ndsj/
8 http://Mmww.sdpc.gov.cn/zdxm/t20051229 55135.htm

9 sStatement Bills and log books of the fuel purchgsifii Qidong Kaidi biomass power generation projedtom
01/01/2010 to 31/01/2010

0 http://www.stats.gov.cn/tjsj/ndsj/
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years for the biomass power projects in China.

Total Investment Cost

When the static total investment was reduced by,28% IRR would reach the benchmark. However,
this is not a possible situation, given that inry2@03, 2004, 2005,, 2006 and 2007,the nationaingyi
index of purchasing prices of raw materials, fuatel power are 104.8, 111.4, 108.3, 106,104.4
respectively. Also in 2003, 2004, 2005, 2006 an@72the national total price index of investment in
fixed assets are 102.2, 105.6, 101.6, 101.5, I@3ectively’. There is clearly an increasing trend on
investment costs.

Operational Hours

When the operational hours at full load was inaeddsy 28%, reaching almost 7,667 hours, then tie IR
would reach the benchmark. However, based ongbeific conditions of the proposed project,
considering the technical risk of the domestic laemfired boiler, the biomass transmission sysighkn
biomass characteristics risk and the real operaimalitions from the similar biomass power plarit th
are in operation, which have been mentioned abitvs practically impossible to happén

Heat Price
When the heat price was increased by 48% and reddiRMB/GJ (excluding VAT), the IRR would
reach benchmark. This is not possible.

It is a fact that for most of the cogeneration pdan China, the heat selling price is regulatedhaylocal
government. Generally, the profit rate for sellirgat cannot be greater than 5% of the cost of piodu
the heat’® This is because heat is a basic service to pesmléndustrial and therefore the government
of China regulates the price very closely to avoftation of the heat price which would be damagdiog
Chinese society.

In summary, the project would be lacking finanatttactiveness without CER revenues.

Outcome of Step 3:

Based on the Investment Analysis above, the prap@seject is not financially attractive without
consideration of CERs sales revenues. The Comt8eedario a) “the proposed project not undertaken
as a CDM project activity is not feasible thuslimgated.

So, the baseline scenario combination of the prgpsoject is Combined Scenario b) (which beloogs t
Scenario 2 in the methodology).

Scenario Power generation Heat generation Usepofdss residues

2 P4 H6 B1 or B3

STEP 4. Common practice analysis

" China Statistic Year Book, 2004, 2005,2006,2008200
2 Introduction on the operational hour ‘s calculatand assumption for Kaidi Biomass Power projects

'3 http://ww.chinapower.com.cn/articleattachment(1/@@t1029355.pdf
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Sub-step 4a. Analyze other activities similar to the proposed project activity.

CCPG is selected as the relevant geographical laoyraf the project activity, which covers Henan
Province, Hubei Province, Hunan Province, Jiangxividce, Sichuan Province and Chonggiong City
and includes more than 10 biomass residues poasatspihat are implemented or underway.

In China, the investment environment for each negsadifferent. Specifically in terms of available
resources, labor costs and electricity tariffsséhean vary significantly in different parts of G&j even
different province of China. Please see the tablevbincluding some typical indicators in different
province of China in 2006, which shows that thersignificant difference among different regions in
China. Therefore, it is not appropriate to consaigivities in the whole of China and CCPG is sieldc
as the appropriate geographical scope for the conprectice analysis.

. Lo Water
Average Sales Price of Trasimission and Prices
Power Grid Province | Wage(Yuan/| electricity(RMB/ Distribution (RMB/Y)
year)’ MWh) "® Price(RMB/MWh) " 77
Beijing 40117 525.32 156.18 2.8
Tianjin 28682 525.32 156.18 3.4
North China Shamg 18300 408.63 123.47 2.1
Power Grid Hebei 18469 440.92 95.28 2
Shandong 19228 478.48 90.59 N/A
Inner. 18469 352.61 97.68 1.95
Mongolia
Shanghai 41188 649.6 196.76 1.03
. Zhejiang 27820 569.28 111.52 N/A
East China -
) Jiangsu 23782 590.13 160.75 N/A
Power Grid _
Anhui 17949 503.37 126.54 N/A
Fujian 19318 490.13 113.65 1.3
Hubei 16048 516.75 154.25 N/A
Henan 16981 429.24 82.7 1.6
Center China Hunan 17850 496.41 149.6 1.02
Power Grid Jiangxi 15590 506.82 126.29 N/A
Sichuan 17852 465.76 147.08 1.35
Chonggqing 19215 507.04 173.8 2.1
Northwest Shaanxi 16918 420.74 123.8 N/A
Power Grid Gansu 17246 356.65 129.22 0.9

™ http://www.stats.gov.cn/tjsj/ndsj/2007/indexch.htm
S hitp://www.sdpc.gov.cn/zjgx/t20070716 148654.htm
"8 ibid

" http://price.h20-china.com
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Qinghai 22679 291.43 108.75 1.3
Ningxia 21239 358.72 130.83 1.15
Xinjiang 17819 417.13 193.58 1.36
Heilongjiang 16505 482.22 160.78 N/A
Northeast —
. Jinlin 16583 485.62 136.24 2.5
Power Grid —
Liaoning 19624 508.55 151.05 1.6
Guangdong 26186 681.9 180.93 N/A
Guangxi 18064 449.7 111.57 N/A
g?i‘éth Power ™V nan 18711 39233 140.36 2.05
Guizhou 16815 377.29 95.01 1.32
Tibet 31518 N/A N/A 0.6
Hainan Hainan 15890 615.23 215.44 1.06
Power Grid
Mean 21053 476.44 138.00 1.64
Max 41188 681.90 215.44 3.40
Min 15590 291.43 82.70 0.60
STDEV 6570 89.82 33.37 0.69

The biomass combustion power generation Industri@hina is quite new. Until 2006, no grid-
connected biomass combustion power generationgarayation project with similar installed capacity
(15-100MW) as the proposed project has been degelpChing® and the first similar biomass
combustion generation power plant in China is ther@ong Shanxian Biomass Power Plant Project
which was registered as CDM projects in year 2007

Below are the similar and operational projecthim €CPE&” This list represents the full list of projects
operational at the time of the investment decisind may be considered to be complete since itéas b
obtained by the NDRC.

Table B-11 Similar Project Activity in operation

Project Capacity | Comment

Henan Luyi 25MW biomass cogeneration project 25MW egiBtered as a CDM projétt

Henan Xun county biomass cogeneration project 25M ,\/Applylng_ f°£ CDM
registratiofi

'8 http://energy.people.com.cn/GB/71890/5116814.html
9 http://cdm.unfccc.int/Projects/DB/TUEV-SUED1175G¥4 .81/ /view

8 Subsidies for Renewable Project commissioned letwanuary and September 2007 issued by NDRC aRE€SE
http://www.ccchina.gov.cn/WebSite/CCChina/UpFiled3(P008121111144663.pdf

Subsidies for Renewable Project commissioned betveober2007 and June 2008 issued by NDRC and SERC
http://www.sdpc.gov.cn/jggl/zcfg/W020080407569102887 .pdf
81 http://cdm.unfccc.int/Projects/Validation/DB/GQ2KM6LMC3MRC76 ESSETBPSFTH50/view.html
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Henan Changyuan 36MW biomass power genere.t'@&ww Applying for CDM
project registratioi®
Henan Fugou biomass power generation project 20M Aﬁpplylng fOZ CDM
registratiofi
. e pplying for CDM
Xuchang Changge Hengguang Cogeneration Project 15M\'§?egistrati0|85

Below are the similar projects that are currentiger construction, but not operational. Thesequts;
have been found through internet searches as seliecking the UNFCCC and China DNA website.

Table B-12 Similar Projects in CCPG under construdbn

Project Capacity | Comment
enan Puyan iomass direct burning pow, ing for
H Puyang 24MW bi di burning p SEMW Applying for CDM
generation proje registratiol®®
Henan Xinxiang 24MW Bio-based Cogenerat Ol Applying for CDM
Projec registratio”’’
Hunan Juntai biomass power generation project 70M A/Applymg fog CDM
registratiofi
Hunan Lixian 15MW Biomass Direct Burning PoweISMW Applying for CDM
Plant Project registratiof’
s . Applying for CDM
Hunan Yueyang kaidi biomass power project 48MW registration®
. I . Applying for CDM
Hunan Yiyang Kaidi Biomass power project 48MW registration?
Jianli Kaidi Biomass power project 24MW Applylng f°£ COM
registratiofi
Hubei Yicheng biomass cogeneration project 24MWAppIymg for CDM

registratior’

82 http://cdm.unfccc.int/Projects/Validation/DB/E7AVZRGFNLO2N1IMNPSMVEEZAFJE9O/view. html
8 http://cdm.unfccc.int/Projects/Validation/DB/19GRBW3BNBAM4BIW2WIJ8B7CVYI2/view.html
8 http://cdm.ccchina.gov.cn/website/CDM/pdf/ltem_iéem_new4419.pdf

8 http://cdm.unfccc.int/UserManagement/FileStorag @6 G142CUXOKERQ58ZTYHNOF1LDV

8 http://cdm.unfccc.int/Projects/Validation/DB/RKAXEBLHX64CBV4PVDZJ7AB4P6F17/view.html
87 http://cdm.unfccc.int/Projects/Validation/DB/SWDBQ8Z70YEG7TW3X25RU72VCM74/view.html
8 http://cdm.unfccc.int/Projects/Validation/DB/BDESMNOI25W8JO2WOIA7PIPGGGDZ/view.html
8 http://cdm.unfccc.int/Projects/Validation/DB/WYFRE43D83YLCPZ4NNBJRBD3DOF3/view. html
% http://cdm.unfccc.int/Projects/Validation/DB/TBK MY 7QUL5BD8EUISDXEZRUX31FE/view.html
%1 http://cdm.unfcce.int/Projects/Validation/DB/YPQRVRIHHFITIXNB20OXIJOKJIGFH/view. html
92 http://cdm.unfcce.int/Projects/Validation/DB/VM71WQGHENFLOL6S1X570M8M2FSD/view.html
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. e : Applying for CDM
Qichun Kaidi biomass power project 24MW registration
Poyang Kaidi biomass power project 24MW, Applying for COM

registratior’
Hubei Dangyang 25MW biomass power genera i%'%MW Applying for CDM
projetct registratior®

Sub-step 4b. Discuss any similar options that accruing.

Based on the above information, we can see thapallational and underway grid-connected biomass
power projects (15-100MW) are applying for CDM i€EG, therefore, the proposed project is not
common practice and it is additional.

In conclusion, the proposed project activity passédriteria of the “combined tool to identify the
baseline scenario and demonstrate additionalitiie Baseline scenario 2 in the methodology is the
realistic and credible baseline scenario and thpgsed project is additional.

B.5.  Description of how the anthropogenic emissiorsf GHG by sources are reduced below

>>
ACMO0006 requires that the “Combined tool to idgntlie baseline scenario and demonstrate

additionality” is used. Therefore, please refetht® section above where the additionality has been
determined.

The CDM consideration and decision making process ipresented as follows

The proposed project is one of the 12 projects d@natdeveloped by Wuhan Kaidi Investment Holding

Ltd (the parent company of the project owner). larbh 2007, the parent company commissioned
Wuhan Kaidi Electric Engineering Limited to conductresearch on development prospect of biomass
power plant. The focus of the research includegatipsm of existing biomass power plants, biomass

material supply, construction condition, availalilBchnology, investment cost in seven provinces
including Hunan, Hubei, Anhui,Jiangsu, Jiangxi,iBiang, Guangxi.ett

Based on the findings of the research report, tadof the parent company proposed an initial pdan
develop a batch of biomass power projects in 12es. The 12 projects were planed to develop by
using exactly the same equipments and techn8log¥ccording to the board decision, the feasibility

93 http://cdm.unfcce.int/Projects/Validation/DB/8J8\EAY D76 CKQWTOXB7XXJP2RMTIS/view.html
% http://cdm.unfccc.int/Projects/Validation/DB/34 TZ&ZOCUNYOOBNS45X2DLN37CY 0/view. html
% http://cdm.unfccc.int/Projects/Validation/DB/QA328J4L9BLOAKFEGBHN48RSAAID/view.html
% http://cdm.ccchina.gov.cn/website/cdm/pdf/Itemifig18. pdf

7 A research report on the analysis to current Sitnaf biomass power plants and development picispéuhan
Kaidi Electric Engineering Limited

% Board meeting minutes"5April 2007
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studies of the 12 projects were carried out in phab the phase |, the feasibility studies of éhpdot
projects, Jianli, Yueyang, and Yiyang Biomass poplants were carried out.

The results of the financial analysis from 3 pipwbjects of the batch, Jianli, Yueyang, and Yiyang
Biomass power plants (FSR date respectively: Sdpe@007, June 2007 and August 2007) shows that
the IRRs without CDM revenues of those projects(di8.03%, Yueyang 4.83%, Yiyang 5.28%are

all lower than the sector’s benchmark. Given tt#apfojects apply the same technology provided by th
same supplier, this kind of projects is obvioustt financial attractiveness without CDM finance or
other supports.

Knowing that similar biomass projects are seekifgMCfinance, the management board considered
CDM could be also a finance channel to improvefthancial position of the projects. The financial
analysis showed that with CDM revenue includedséhproject are financial feasible and carbon fieanc
is strongly suggested in their FSRs. Thereforehaagement board decided to develop the 12 psoject
in the batch all as CDM projects. Accordingly, ttempany signed the batch of equipments purchase
agreement with the same the supplier in order tluge the procurement cost of equipments on 6th
November 2007.

Based on the same assumption in investment anathigioutcome of the project FSR also reconfirms
that CDM revenue is necessary for the proposedegrd)y showing that without CER revenue the
project is not feasible and pointed out clearlyingplement the project as CDM project can make the
project financially attractive.

TableB-13 Timelines in Project Implementation and M application activities

Time Project Implementation Activities | CDM Application Activities
A research report on the analysis {o
current situation of biomass powe
plants and development prospect
March 2007 was conducted

The management board proposed
initiate development plan of 12
biomass power generation project
based on the findings of research
April 2007 report

—

(0]

)

Based on financial results of the
internal similar projects included in
the same batch in the developing plan
of the holding company, thhe
management board’s decision was
made and issued to undertake the
September 20( proposed project as CDM proje®

Octobe 2007 EIA was finishec

% Jianli FSR, Yueyang FSR, Yiyang FSR

100 Boarding minutes
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FSR was finished, which reconfirm
that without CER revenue, the
project is not feasible and pointed
out clearly to implement the projeg
as CDM project can make the

—

November 2007 | project financially attractivé®.
Carbon Assets Development
Novembe 2007 Agreement was signed wittamcc*?
Turbine Purchase agreement signed
for all the projects in the same batch
November 2007 | including the proposed projét Project Starting Date in the PDD

December 2007

EIA was approved by Environment

Protection Bureau of Hunan
Province

December 2007

Project was approved by DRC of
Hunan Province

December 2007-

PDD writing, Emission Reduction
Purchase Agreement negotiating an

July 2008 DOE selecting

Validation Contract was signed with
August 200 DOE

Application documents were submitt
January 2009 to NDRC

Januar 2009

PDD was published on UNFCCC
website for Global stakeholder
consultatiol

Global stakeholder consultation

il

February 2009 finished, no comments were receive
March 2009 Validation Site Visit

CDM application is approved by
April 2009 NDRC of China
April 2009 Construction started

Based on the analysis in B.4 and the above desurjghe CDM was a serious consideration in the
decision to proceed with the project and the preggsoject is additional.

| B.6.

Emission reductions:

| B.6.1. Explanation of methodological choices:

EMISSION REDUCTION

101 FSR Volume 3 Page 7,-10

102 gignature pages of the Carbon Assets Developmenesgmat

103 Signature pages of the equipment purchase agréemen
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The Project reduces G@missions through substitution of power and heatgation with fossil fuels by
energy generation with biomass residues. The emsnissiduction ERby the project during a given year
y is the difference between the emission reducttbnsugh substitution of electricity generationtiwi
fossil fuels (ERecricity,y). the emission reductions through substitutiohedt generation with fossil fuels
(ERneaty, project emissions (RE emissions due to leakage,fL and, where this emission source is
included in the project boundary and relevant, lr@semissions due to the natural decay or burping
anthropogenic sources of biomass residueg{RE ). as equation (1):

ERy = ERheat,y + ERelectricity,y + BEbiomassy - PEy - Ly (D

Where,

ER, = Emissions reductions of the Project during taary (tCQ/yr)

ERneaty= Emission reductions due to displacement of haend the year y (tC&yr)
EReiectricity,y= Emission reductions due to displacement of el@ttrduring the year y (tCéyr)

BEviomassy=Baseline emissions due to natural decay or burein@nthropogenic source of biomass
residues during the year y(tG/gr)

PE = Project emissions during the year y (G0

L, = Leakage emissions during the year y (@0

The baseline, project, and leakage emissions éoalated respectively as following:

A. PROJECT EMISSIONS
According the Table in B.3, the project emissiamdude:

* CO, emissions from transportation of biomass residogise project site (PE],

» CO, emissions from on-site consumption of fossil fudie to the project (PERF

* CO, emissions from consumption of electricity €2E)

*  Where this emission source is included in the ptdjeundary and relevant: Gldmissions from
the combustion of biomass residues{Rss crs)

Project emissions are calculated as follows:
PE, = PET, + PEFF, + PE.. , +GWR,, X PEg asschay (2)

Where,

PET, = CQO emissions during the year y due to trartgpion of the biomass residues to the
project site (tC@yr)

PEFF = CO, emissions during the year y due to fossil fuelstomption at the project site that is
attributable to the project (tGQr)

PEcy = CO, emissions during the year y due to electricity stonption at the project site that is
attributable to the project (tGQr)
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GWP-ns=Global Warming Potential for methane valid for tekevant commitment period
PEjiomass,chay CHs emissions from the combustion of biomass residueisig the year y(tClfyr)

a) Carbon dioxide emissions from combustion of fogfuels for transportation of biomass residues
to the project plant (PET,)

Because the biomass residues will be transportébetgpower plant around the project site by trucks,
CO, emissions from vehicles should be determined. Ating to the methodology ACMO0006, it could
be calculated by the following formula based ondistance and vehicle type (option 1):

PET, = N, X AVD, X EF .00, (3

Where,

PET, = CQ, emissions during year y due to transport of tleemhss residues to the project plant
(tCOlyr)

Ny = Number of truck trips during the year y

AVD, = Average round trip distance (from and to) betwt® biomass residue fuel supply sites and the
site of the Project plant during the year y (km)

ERm.coz,= Average C@emission factor for the trucks measured duringythee y (tCQ/km);
b) Carbon dioxide emissions from on-site consumptioof fossil fuels (PEFF)

According to the Feasibility Study Report, the fbsels (diesel oil) are only used for boiler $tap, the
emissions from combusting fossil fuels are caledats “Tool to calculate project or leakage,CO
emissions from fossil fuel combustion” as following

PEFF, = PE. ;, = Z FC, ;, xCOEF,,

= Z (FFprojectplant,i,y + FFprojectsite,i,y) X COEFly 4

Where,

PE;y= CO; emissions from fossil fuel combustion in procedsijing the year y (tCQ yr);

FG;,= Quantity of fossil fuel type i combusted at thiejpct site that are attributable to the project
activity during the year y (mass or volume unit pear)
FForojectpianty Quantity of fossil fuel typecombusted in the biomass residue fired power mlarihg the
yeary (mass or volume unit per year)

FForjectsite,iy=Quantity of fossil fuel typeé combusted at the project site for other purposas th
areattributable to the project activity during tfeary (mass or volume unit per year)

COEFR, = CO,emission coefficient of fuel type i in year y (t&€QOmass or volume unit);

i = fuel types combusted in process j during tbaryy.
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The “Tool to calculate project or leakage £€missions from fossil fuel combustion” providesotw
procedures to determine COEF

Option A: The CQemission coefficient COEFs calculated based on the chemical compositicthef
fossil fuel type i, using the following approach:

If FC,,, is measured in a mass unit: COEF, , =w; x44/12 (5
If FC,,, is measured in a volume unit COEF,  =w,; X p, x44/12 (6)
Where:

COEFi,y=Is the CO2 emission coefficient of fuel&yiptCO2/mass or volume unit);
wC,i,y=lIs the weighted average mass fraction dbearin fuel type i in year y (tC/mass unit of thel);
p i,y=Is the weighted average density of fuel tyjre year y (mass unit/volume unit of the fuel)

i=Are the fuel types combusted in process j dutirgyear y

Option B: The CQemission coefficienCOEF, is calculated based on net calorific value and, CO

emission factor of the fuel typeas follows:

COEF,, = NCV,, x EF,,, -

Where,
NCV;, = weighted average net calorific value of the typk i in year y (GJ/mass or volume unit);
EFcoz,y = Weighted average G@mission factor of fuel type i in year y (tgQJ);

Since there is no information of the carbon voluofieghe fuel provided by the fuel supplier in the

invoices and it will cost the project owner a plemdf money to do the measurements by some
laboratories having 1ISO17025 accreditation for efaeh delivery according to the methodology, which

is not economically practical to such a small am@iruncontinuous consumption for the project owner

therefore, carbon volume of the fuel is not pradtjcavailable and Option A is not chosen here and
Option B is chosen for the project.

c¢) CO, emissions from electricity consumption (PE: )

CO, emissions from on-site electricity consumption R should be calculated using the latest
approved version of the “Tool to calculate baselpmject and/or leakage emissions from elecyricit
consumption”. Little electricity will be consumedrfthe biomass residues mechanical treatment by the
project plant. The emissions are calculated as&@ue/ in Generic approach of the “Tool to calcelat
baseline, project and/or leakage emissions froctrééy consumption” as follows:

PEgc, =D ECsy ., [EFg ;, L+TDL, ) (&
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Where,
PEcc,= project emissions from electricity consumption @ayy (tCQ/ yr);

ECs;jy = quantity of electricity consumed by the Projelgcéricity consumption source j in year y
(MWh);

EFeLjy= emission factor for electricity generation fousce j in year y. (tC&@MWh)

TDL,;, = average technical transmission and distributassés for providing electricity to source j in
year y. The default value of 20% is used here.

j = source of electricity consumption in the Project.

In this case, refer to the description of projemtiidary; the only source of j is the CCPG

According to theé Tool to calculate baseline, project and/or leakagéssions from electricity
consumption”(Version 01), the proposed project bgfto Scenario A: Electricity consumption from the
grid, so, we choose Option Al: Calculate the cortimargin emission factor of the applicable
electricity system, using the procedures in theskaapproved version of the “Tool to calculate the
emission factor for an electricity system” (EFEk/)jy = EFgrid,CM,y).

d) Methane emissions from Biomass residues combusti

Emissions from this source are calculated as falow
PE =EFc48r DZ BFk'y [NCV, (9
k

BiomassCH 4,y

where:

PEsiomass,chay Project emissions from biomass controlled burrft@id./yr)

BF, : Quantity of biomass residue tygecombusted in the project plant during the ygdton of dry
matter or litter)

NCV : Net calorific value of the biomass residue ty{&J/ton of dry matter or GJ/liter)

EFcha85 CH, emission factor for the combustion of biomassoess in the project plant (tGHKBJ)

This PDD calculates Ej, using the following IPCC default data from Tablaedd Table5 of the
methodology. The biomass residues used in the pempproject are rice husk, rice straws and forestry
residues which can be the best characterized as sthlid biomass residues in line with relevant
decisions by the Executive Board:

A B C D E
Waste type Default Assumed Conservative Conservative
emission uncertainty ness factor EF,BxD(kg
factor(kg CHA4/TJ)
CHA4/T))
Other solid biomass residues 30 300% 1.37 41.1

Therefore, a conservative emission factor of 48.Ckl4/TJ is obtained.

B. EMISSION REDUCTIONS DUE TO DISPLACEMENT OF ELECT RICITY

According to the methodology ACMO0006, emission ethns due to the displacement of electricity are
calculated by multiplying the net quantity of inased electricity generated with biomass residues as
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result of the project activity (Efwith the CQ baseline emission factor for the electricity disgld due
to the project (Efecuicity,y), as follows:

= EG, [EF

electricity,y (10)

ER

electricity,y

Where,
EReiectricity,y= Emission reductions due to displacement of el@ttrduring the year y (tCéyr)

EG, = Net quantity of increased electricity generatémna result of the Project (incremental to baselin
generation) during the year y (MWh).

EFciecticiy,y = CO, emission factor for the electricity displaced dwethe Project during the year y
(tCO./MWh)

In this case, all the electricity displaced is fridra CCPG.
STEP 1: Determination of ERectricity.y

The Project has been identified as the scenarioACM0006, i.e. the baseline of the power generatio
is P4 — “The generation of power in the grid”, #mmission factor for the displacement of electricity
should correspond to the grid emission factor.(&fiy.y= EFRyiay). AS the installed capacity of the
Project is more than 15MW, the &l shall be determined as a combined margin (CM)oviohg the
guidance in the section “Baselines” in the “Cordated baseline methodology for grid-connected
electricity generation from renewable sources” (A@N2).

Referring to the relevant chapter of ACM0002, tlembined margin (CM) should be calculated
according to the “Tool to calculate the emissioctdafor an electricity system” (hereafter refertecas
the Emission Factor Tool).

Sub-step 1: Identify the relevant electricity systes

According to the latest guidelines issued ofi, Eecember 2008 by China’ DNAthe geographical
boundary of CCPG covers, Jiangxi Power Grid, HdPauer Grid, Hunan Power Grid, Hubei Power
Grid, Sichuan Power Grid and Chongqing Power G¥at.the purpose of determining the operating
margin emission factor, the methodology providdefang four options to determine the G&mission
factor for net electricity import from the CCPG:

(a) 0 tCQ/MWh, or
(b) The weighted average operating margin (OM) sioisrate of the exporting grid; or
(c) The simple operating margin emission rate efékporting grid; or
(d) The simple adjusted operating margin emissata of the exporting grid.
For this project activity, we choose option (bxadculate the OM emission rate of the CCPG.

Sub-step 2: Choose whether to include off-grid power plants irthe project electricity system

Option I: Only grid power plants are included i ttalculation.
Optional II: Both grid power plants and off-gridyer plants are included in the calculation.
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Option | corresponds to the procedure containeshitier versions of the tool. Option Il allows the
inclusion of off-grid power generation in the gdrhission factor.

According to Chinese administrative regulationgower plants, all power plants should be conneiied
power grid. The power grids undertake most of posugaply. Therefore, only gird power plants are
included in the calculation. Accordingly, Optioislapplicable to the project activity.

Sub-step 3: Select an operating margin (OM) method

The calculation of the operating margin emissiottda (ERyiq.0m,) iS based on one of the following
methods:

a) Simple OM

b) Simple adjusted OM

c) Dispatch data analysis OM
d) Average OM

Option b needs the annual load duration curve efdgind. The data required by this method is not
publicly available in China. This option is not éippble.

Option ¢ requires the detailed operating and didpatata of power plants within the grid, but the
dispatch data for the Central China Power Netwsmkat publicly available. This option is not applite.

Option d can be only used when low-cost/ must esources account for more than 50% of the total
amount of grid power generation. As shown in takleof annex 3, the CCPG is a coal-fired dominated
power grid, where the installed capacity of lowtcasd must run plants account for 35.95%, 43.81%,
37.89%, 38.60% and 35.12% in 2002, 2003, 2004, 20@52006 respectively. The fractions are all
below 50%, so this option is not applicable.

Therefore the Simple OM is selected and the emis&ator is calculated using the following data
vintage:

Ex-ante option: A 3-year generation weighted average, based omthst recent data available at the
time of submission of the CDM-PDD to the DOE fodidation, without requirement to monitor and
recalculate the emissions factor during the cregliieriod.

Sub-step 4: Calculate the operating margin emissiofactor according to selected method

The Simple Operating Margin emission fadiyrid.omyis defined as the generation-weighted average
emissions per unit net electricity generation (#0@Vh) of all generating sources serving the system,

not including low-operating cost and must-run poplants. Two options can be selected to calculae t
simple OM:

Option A: Based on the net electricity generatind a CQemission factor of each power unit; or
Option B: Based on the total net electricity getieraof all power plants serving the system andftle
types and total fuel consumption of the projecteleity system.

Option B can only be used if:
(a) The necessary data for Option A is not avadladhd
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(b) Only nuclear and renewable power generatiortansidered as low-cost / must-run power sources
and the quantity of electricity supplied to thedgoy these sources is known; and
(c) Off-grid power plants are not included in ttaaulation (i.e. if Option | has been chosen inpStg

For data of each power station and power unit tspublic available in China, it can’t adopt optign
Meanwhile, only nuclear and renewable power geimraire considered as low-cost / must-run power
sources and the quantity of electricity suppliedtiie grid by these sources is known from “China
Electric Power Yearbook” and “China Energy StatiltiYearbook”. Therefore, option B could be used
to calculate OM emission factor.

The formula ofEFyig,om.simpley IS:

Z Fci,y @chi,k x EFcoz,i,y

EFgrid OMsimple,y — EGy 1D
Where:

EFyid,omsimpley = Simple operating margin CO2 emission factor iarye( tCO2/MWh)

FG, = Amount of fossil fuel type i consumed in the jpat electricity system in year y (mass
or volume unit),

NCViy = net calorific value (energy content) of fossiélftiype i in year y (TJ/mass or volume unit)
EFcoz, y = CO, emission factor of fossil fuel type i in year €@/TJ)

EG = net electricity generated and delivered to the gy all power sources serving the system,

not including low-cost/must-run power plants/unitsyear y (MWh)

i = All fossil fuel types combusted in power souraeshe project electricity system in year
y

y = Three most recent years for which data is avilabthe time of submission of the CDM-
PDD to the DOE for validation (ex-ante option)

Based on calculation from the China DNA (see An8gxhe OM Emission Factor of the Central China
Power Grid is 1.2783 tC®&/MWh.

Sub-step 5: Identify the cohort of power units to kb included in the build margin (BM)

According to the tool to calculate the emissiontdador an electricity system, the sample group of
power units m used to calculate the build margudaconsist of either:

€))] the set of five power plants that have beeh lmast recently, or

(b) the set of power capacity additions in the tieity system that comprise 20% of the system
generation (in MWh) and that have been built meséently;

The tool also states that project participants khage the set of power units that comprises thgeta
annual generation. In this case option (b) is used
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In terms of the vintage of the data Option 1 issehp For the first crediting period, the build marg
emission factor is calculated ex-ante based omibst recent information available on units alrebdijt

for sample group m at the time of CDM-PDD submissio the DOE for validation. For the second
crediting period, the build margin emission fact&mould be updated based on the most recent
information available on units already built at tiv@e of submission of the request for renewalh&f t
crediting period to the DOE. For the third creditiperiod, the build margin emission factor calcediat
for the second crediting period should be useds Diption does not require monitoring the emission
factor during the crediting period.

Sub-step 6: Calculate the build margin emission fdor

According to the tool, the build margin emissiorttéa is the generation-weighted average emission
factor (tCQ/MWh) of all power units m during the most receaayy for which power generation data is
available, calculated as follows:

> EG ,,EF ¢ o,
EF grid ,BM .y = -0 12

Zm: EG .,

Where:

EFyia,emy = Build margin CQ emission factor in year y (tG®IWh)

EGny= Net quantity of electricity generated and dekgeto the grid by power unit m in year y (MWh)
EFeLmy = CO, emission factor of power unit min year y

m= Power units included in the build margin

y = Most recent historical years for which power gatien data is available

Following guidance issued by the CDM Executive Bloiar response to a request for guidance from an
accredited DOE on the determination of the Buildrgitain methodology AMO005 in Chin, EFgy,is
calculated as the capacity weighted average emisdector of new installed capacity rather than the
generation weighted factor. Furthermore, it is ®sggd in the same guidance note that the efficiency
level of the best technology commercially availaibléhe provincial/regional or national grid of @hiis
used as a conservative proxy for each fuel typestimating the fuel consumption when calculating th
Build Margin. The suggested approach is followedha determination of the Build Margin for the
purposes of this project.

Because capacities of technologies using coalamil gas cannot be separated from the total thermal
power generation from available statistics, théofeing method is used for the calculation: firsseuhe
recent one year available energy balance data altdlate percentages of G@missions of power
generation using solid, liquid and gas fuel in tbtal CQ emission. Second, calculate grid thermal
power emission factors, using the percentages (@ghte) and emission factors of technologies
corresponding to best available efficiencies. lyagtie thermal power emission factor is multiplieg

Y%http://cdm.unfcce.int/UserManagement/FileStorage/ AMAR_QEJWJEF3CFBP10ZAK6V5YXPQKK7WYJ
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the percentage of thermal power in the newest 28f@aaty in the grid, and the result is the Build
Margin emission factor of the grid.

The steps and equations are as follows:

1. Calculate percentages of COemission of power generation using solid, liquidral gas fuel in
total CO, emission.

D FiyXNCV, xEFy; ;,

1 _ IOCOAL -
Coal,y z Fi,j,y X NCV|y X EFcoz,i,j,y
i

Z I:i,lly x NCVi,y x EFCOz,i,i,y

Aoy = <~ .
Z F.iyXNCV XEF iy
i

D FliyXNCV, xEF, |,

1 _ GAS| -
Gasy Z F iy *NCV, xEFg
i

Where,
F y= amount of fuel i (tce) consumed by power plants iyear y,
COAL, OIL and GAS refer to coal fuel, oil fuel agds fuel in the subscript set.

2. Calculate thermal emission factor

EFThermaI = ACoaI X EFCoaI,Adv + /]Oil X EI:Oil ,Adv + AGas X EFGas Adv

(18

Where,

EFcoaacw EFoiagv @nd Ekas, an@re emission factors corresponding to commercagptymal efficient
power generation technology using coal, oil and gas

3. Calculate the BM of the Grid

_CAR

EFGrid,BM,y = —Themal x EFThermaI

C'AF')I'otal 17
Where,
CAR

Total = newest 20% added total capacity,

CARpermal = newly added thermal power capacity.
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The data used to calculate OM and BM emission facioe all publicly available. The generation data
and average self consumption rate data are froricbubvailable China Electric Power Yearbooks. The
data of fuel consumption per electricity generased net calorific values of fuels are from the @hin
Energy Statistical Yearbooks. TRXID; and EF¢q,,; data by fuels are from the “2006 IPCC Guidelines
for National Greenhouse Gas Inventories,” Volunien2rgy.

According to the announcement “China's Regionald@aseline Emission Factors Renewed”, the
weighted average of coal consumption per kWh sappdif 30 new built 600 MW sub critical units in
2006 is adopted to determine the emission factdh@fbest advanced coal fired generation technplogy
which is 329.94gce/kWh. In other words, the efficg of best advanced coal fired generation
technology is 37.28%.

The maximum electricity supplied efficiency of @hd gas fired generation plants are regarded as
approximate estimation of commercially optimal @#ncy technology. Similarly, the fuel consumption
per kWh supplied of best advanced oil and gas fgederation technology is determined to be 252
gce/kWh, which means a generation efficiency 082%s.

According to the Chinese DNAthe Eksriaemy for the Central China Power Grid is 0.6687 t&MWh.
For the data source and the calculations, pleaséseex 3.

Sub-step 7: Calculate the combined margin emissioriactor
The combined margin emissions factor is calculatetbllows:

EF, = Wou LEFGigom .y ¥ Wew LEFGig am y (18

Where,

EFyia,omy= Operating margin CQemission factor in year y (tG®IWh)
EFgia,emy = Build margin CQemission factor in year y (tGOAWh)
Wonm = Weighting of operating margin emissions facto) (%

Wem = Weighting of build margin emissions factor (%)
The defaults weights are used, i.e. each of thedlipg Margin and Build Margin is weighted equally.

w_=w_ =05
oM BM

In this case, for the first crediting period:

EFgrid,CM,y:O-5>EFgridaOMv y+ 0-5>EFgrid,BMv y= 09735tCQ’MWh

STEP 2: Determination of EG,

Where scenario 2 applies, EGorresponds to the net quantity of electricity eyation in the Project
plant (EQ = EGprojecthant,)-

C. EMISSION REDUCTIONS OR INCREASES DUE TO DISPLACEMENT OF HEAT
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The proposed project will not claim GHG emissioduetions from displacing heat that would otherwise
be produced within Qidong Economic Developmentiiistndustrial Park.

ERheat,y: 0
(19

D. BASELINE EMISSIONS DUE TO NATURAL DECAY OR UNCON TROLLED BURNING
OF BIOMASS RESIDUES

BEpiomass,iS determined in 2 steps:
Stepl: Determination of the quantity of biomassduess used as a result of the project activity

Step2: Estimation of methane emissions, consistghtthe baseline scenario for the use of biomass
residues

Stepl Determination of the quantity of biomass rediues used as a result of the project activity
(BFPJ,k,y)

Where scenario 2 applies, the total quantity ofrtaies residues used in the project plaii BF,,)is

attributable to the project activity and herfé; «, = BFy,, namely the quantity of biomass residues of
type k combusted in the project plant during tharye(tons of dry matter or litter)

Step 2 Estimation of methane emissions

As shown above, the baseline scenario is B1 anduB8ontrolled burning or aerobic decay of the
biomass residues), therefore the emissions frondedalisposal of the biomass to be used by thegiroj
activity in yeary can be calculated as shown below. This assuméddahaoth B1 and B3, that the
biomass residues would be burned in an uncontrati@adner.

BEbiomassy = GWR:H4 E BFPJ,k,y |:NC\/k [EFburning,CHA,k,y (20)
k

where:
BEsiomass,y: Baseline emissions due to natural decay or bgrafranthropogenic sources of biomass
residues during the yegu(tCO,e/yr)

GWR:h4: Global Warming Potential of methane valid for tteenmitment period (tC&@/tCH;,)

BFe;y : Incremental quantity of biomass residue tjpesed as a result of the project activity in the
project plant during the yegr(tons of dry matter or litter), for this proje@¥e; «,= BFy,

NCV : Net calorific value of the biomass residue tikg&J/ton of dry matter or GJ/litter)

EFpuming.chaky: CHs €mission factor for uncontrolled burning of therass residue typleduring the
yeary (tCH,/GJ)
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As lack of more accurate information, the IPCC ealu0027tCH4 per ton of biomass is used as default
value for the product dICV, andEF,uming,craxyWhich is recommended by the baseline methodology.

Furthermore, the uncertainty can be deemed to eatgr than 100%, resulting in a conservativeness
factor of 0.73, according to Table 6 of the methHody. This conservativeness factor is then mukigbli
with the estimate for the CH4 emission factor giedove. Thus the emission factor of 0.001971t CH4/t
of biomass residue is used here.

E. LEAKAGE

Option L2 (ACMO0006, Section Leakage) is used to destrate that there is an abundant surplus of
biomass residues in the region of the projecviagtiand then the leakage can be neglected.

L2: Demonstrate that there is an abundant surgltisedbiomass residue in the region of the project
activity which is not utilized. For this purposesndonstrate that the quantity of available biomasilue
of type Kk in the region is at least 25% larger ttrenquantity of biomass residues of type k that ar
utilized, including the project plant.

The geographical boundary in the biomass avaitgbifiport is covering a radius of 100 km around the
project site.

The biomass residue availability report was donékbyFSR designer with support from the local
authorities. The plantation area and crop yiekd,d&e gross biomass availabilities are provided b
local Agriculture Bureau and Forestry Bureau, whiels been provided to auditor. The loss ratesder r
straws, rice husk, wood chips, branches, barksamdps are experienced data. The consumption
amount for uses other than the project are dorsibyey on the local farmers and rice mill ownerd an
confirmed by local Agriculture Bureau and Fore®ryreau.

Based on the feasibility study report and the bissnasidue availability research report, currerltig,
biomass residues to be used in the proposed pmnjectrice husk, rice straw, wood chips, branches,
barks and stumps and their Availabilities are sunmad as follows:

Table B-14 Biomass availabilities®®

Demonstration of abundant surplus of biomass availability

Rice Rice Wood
husks straws | chips

Biomass Type Stumps | Branches Barks

Total biomass generation in the

region(10,0001) 30.38 125.53 60.00

Biomass loss(10,000t) 3.04 18.83 6.00

105 Note: Biomass Availability Report of the prdjed/uhan Kaidi Electric Power Engineering Co.,.Ltd
,November 2011
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Available Biomass in the regio
(10,000t

27.34

106.70

54.00

Biomass consumption other th
the project (10,000t)

AN 547

21.34

8.10

Biomass consumption in th
project(10,0008f°

12

8.85 12.00{ 2.00

2.50

11.00

Total biomass consumptig
(10,000t)

>

17.47

30.19

35.6

Available Biomass/Total biomag
consumption

S
156.52%

353.439

151.69%

Available Biomass/Total biomag
consumption -100%

S
56.52%

253.43%

51.69%

Leakage or not? (if it is mor|

than 25%, no leakage; if not, yes) Ng

No

No

The limit volume of each biomag

owner is allowed to use to avo

residue type that the projec

~+

leakage (10,0000

16.40

64.02

35.10

Since the biomass residues have changed, the nevass quantity utilized by the project has been
calculated by the FSR institute. In the same camibf 6000 operational hours at full load, theatot
energy input from biomass residues is 4274.47 hicwis almost equal to that in the FSR of the grbj
(4274.09 T¥". The new values of biomass consumption quantitisture and NCV are given in table

B-15.

Table B-15 Biomass consumption in the project plaréind energy input calculation'®®

Biomass Type rice husk branch bark stump wopd rice straw
chips

Wet Weight (t) 120000 25000 110000 20000 120000 88500

Moisture 14. 34% 26. 63% 27. 86% 29. 02% 30. 70% 33.92%

Dry Weight (t) 102, 792 18, 343 79, 354 14, 196 83, 160 58, 481

NCV (GJ/t) 13. 07 11. 27 12. 16 11.25 11.76 10. 63

Energy

. 1343491. 44 | 206719. 975 | 964944. 64 | 159705.00 | 977961.6 621650. 90

input (GJ)

198 Explanation on the biomass adoptability for Qidotige FSR institute

197 Explanation on the biomass adoptability for Qidotige FSR institute

198 Explanation on the biomass adoptability for Qidotige FSR institute
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Total energy

input (T7) 4274. 47

Based the analysis above, we can find out thadjélaatity of available biomass residue in the define
geographical boundary are far larger than 25% tlatity of biomass residues utilized in the project
Thus the utilization of the biomass residues byptifigect plant is considered to have no influencehe
current biomass usage, and therefore the leakag®pbsed project is considered 0. The project owne
will guarantee the consumption volume of each besigpe not exceeding the limited volume
mentioned in the above table to avoid leakage.

In conclusion, the Project does not result increddessil fuel consumptions, i.e. the leakageasoz(L,
= 0tCQe).

B.6.2. Data and parameters that are available atalidation: ‘

Data / Parameter. GWHFch4

Data unit: tCQe/tCHs

Description: Global warming potential for @H

Source of data use IPCC 2006 Revised Guidelir

Value applied: 21 for the first commitment peri&hall be updated according to any

future COP/MOP decisions.

Justification of the IPCC 2006 default value
choice of data or
description of
measurement methods
and procedures actually

applied :

Any commenti -

Data / Parameter: FCiy

Data unit: t (m)

Description Consumed quantity of fui in year(s)y by power plants iiCCPG
Source of data used: China Energy Statistical Ve

Value applied: Refer to annex 3

Justification of the Detailed fuel consumption data of individual thelmawer plants is
choice of data or not available to the public. The total consumptiérarious fuels is
description of used instead.

measurement methods
and procedures
actually applied :

Any comment: None
Data / Parameter: COEF
Data unit: tCQt(m’)

Description CGQO, emission coefficient of fue (tCC,/ mass or volume unit of tf
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fuel)

Source of data used:

Calculated

Value applied:

Refer to annex 3

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

Calculated according to the methodology

Any comment: None
Data / Parameter: GEN,
Data unit: MWh
Description: GEN, is the electricity (MWh) delivered to the CCPG frgower

plant using fuel in year(s)y (Excluding low cost/must run power
plants

Source of data use

China Electric Power Yearboo

Value applied:

Refer to annex 3

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

Operation data of individual power plants is naitable to the public.

Summary data is adopted instead.

Any comment: None

Data / Parameter. CAF,

Data unit: Mw

Description: Installed capacity of power plantsngsiueli in year(s)y in CCPG
Source of data use ChiraElectric Power Yearboo

Value applied: Refer to annex 3

Justification of the
choice of data or
description of

measurement methods

and procedures
actually appliec

]

Operation data of individual power plants is naitable to the public.

Summary data is adopted instead.

Any comment: None

Data / Parameter. CAFqia

Data unit: Mw

Description: Total new added power capacity thammose 20% of the system

generatio in CCPC

Source of data used:

China Electric Power Yearbooks

Value applied:

Refer to annex 3

Justification of the

choice of data or

Operation data of individual power plants is naitable to the public.

Summary data is adopted instead.
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description of
measurement methods
and procedures

actually applied :

Any comment: None

Data / Parameter: CAPrherma

Data unit: Mw

Description New added thermal power capa in CCPC
Source of data used: China Electric Power Yearbooks
Value applied: Refer to annex 3

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

Operation data of individual power plants is naitable to the public.
Summary data is adopted instead.

Any comment: None

Data / Parameter: NCV

Data unit: TJI/t(m)

Description: Net calorific value of fuel
Source of data use China Energy Statistical Yearbot
Value applied: Refer to annex 3

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

According to the requirement of methodology, coyspecific value is
used.

Any comment: None

Data / Parameter: OXID,

Data unit: %

Description: OXID; is the oxidation factor of the fuel
Source of data use IPCC default valu

Value applied: Refer to annex 3

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

According to the requirement of methodology, IPGgadlt value is
adopted.

Any comment:

None

Data / Parameter:

Eff

Data unit:

%
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Description:

Power generation efficiency of comnmghg applicable technology of
fueli in CCPG at present time

Source of data used:

China CDM DNA

Value appliec

Refer to annex

Justification of the
choice of data or
description of

measurement methods

D

and procedures
actually appliec

According to the deviation method of EB, technolegth maximum
efficiency utilized can be the representative aftskind technology.

Any comment:

Data / Parameter: EFco,

Data unit tCC,/TJ

Description: Carbon content of fuel used for pogemneration
Source of data used: IPCC default value

Value appliec Refer to annex

Justification of the
choice of data or
description of

measurement methods

]

and procedures
actually applied :

According to the requirement of methodology, IPGfadlt value is
adopted.

Any comment -

Data / Parameter: TDL,;,

Data unit %

Description: average technical transmission digdribution losses for providin

electricity to source j in yeary.

Source of data used:

Tool to calculate baselmmeject and/or leakage emissions frg
electricity consumption

Value applied:

20

of the
data o

Justification
choice of
description of
measurement methoc
and procedures actual
applied :

Because the data is not available within host agutite default value
r (20%) can be adopted for project emission calautagiccording to

the Tool to calculate baseline, project and/or dggkemissions from

Ielectricity consumption. Since in China, the avera@L for the

ypower sector during 2008-2006 has been estimated between 7%-
9% only and it is expected to be decreased to &by year
2020%, therefore, the value used here is conservative.

Any comment:

Data / Parameter:

EFcHaBF

Data unit:

tCH4/GJ

199 http://mww.okokok.com.cn/Htmls/GenCharts/08031 4% Hitml

m
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CHemission factor for controlled burning of the biasaesidue in
the project plant
IPCC 2006 Default Value ; ACGS

41.1
Where the default CH4 emission factor of 30kg/Tudsed, the
uncertainty is estimated to be 300%, resulting tomservativeness
factor of 1.37. Thus, in this case the value o ffarameter is:
EFcHa,8=30*1.37=41.1

It is calculated using the conservative IPCC 208fudlt values.
The conservative factor is applied, as specifietth@baseline
methodology.

s

y

NCVk*EFburninq.CH4.k.y
tCH,/tonne

CH emission factor for uncontrolled burning of therbass residue

IPCC 2006 Default Value ; ACOED

0.001971
Where the default CH4 emission factor of 0.0027 €Hbmass is
used, the uncertainty can be deemed to be gréwierl00%, resulting
in a conservativeness factor of 0.73. Thus thisevéd used according
to ACM0006

The conservative factor is applied, as specifietth@baseline
methodology

S
y

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

Project emissions

a) Carbon dioxide emissions from combustion of fossil fuels for transportation of biomass residuesto

the project plant (PETY)

According to the Explanation on the Biomass Adaifitgifor Qidong Project, the Project is designed t
consume 120,000 tons of rice husk, 25,000 tonsafdhes, 110,000 tons of barks, 20,000tons of stump
120,000 tons of wood chips and 88,500 tons of stcaws annually. Wet quantity of the biomass isluse
to calculatePETy, which is conservative.
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The farthest distance the trucks travel will nont@e than 100km away from the project site, wiéch
from the biomass collection plan. Therefore, thegkst distance and the smallest loading capacity is
chosen, namely: AVDis adopted as 200km (2*100).

Since the direct measurement of diesel consumpgomnit distance is costly and complicated ,tke C
emission factor for the trucks 0.001097 #8®m is used, which is IPCC default value fromfiire
Moderate control US Heavy Duty Diesel Trucks amddnservative.

The conservativeness of the emission factor chisseéepicted as follows:

The trucks used in the project is expected to ige dliesel with an average load of 3t, with theéghe
of the truck included, the weight of the fully laatitruck should be no more than 10t.It is stated tthe
average diesel consumption for trucks with loadiaco10t will be around 20 liter/100km in Chifta
Using the IPCC 2006 default NCV(0.043TJ/t) and BEZ2c/tj) for diesef and the diesel density of
0.85kg/litet*?, the CQ emission factor for trucks is just:

20liter/100kmx 0.85kg/literx 0.043tj/tx 20.2tc/tjx 44/12=0.00054 tCe&/km, which shows that
0.001097 tC@e/km used as the emission factor here is conseevati

Refer to the equation (3), the emissions from beswasidues transportation is calculated as follow:
PETy = (120,000 + 25,000+110,000+20,000+120,000+88,608) x 200km x 0.001097tC@e/km
=35,360tCOze.

b) Carbon dioxide emissions from on-site consumption of fossil fuels (PEFFy)

The on-site consumption of fossil fuels is from teaurces. The first one is from the start-up diesel
whose consumption is estimated as 50t per years&bend source is from the diesel consumption for
forklifts at collections sites and project site whaonsumption is estimated as 100t per year. Tihe@
co-firing fossil fuels consumption in the projeides

Since the direct measurement of NCV of diesel isswonomically practical to such a small amount of
uncontinuous consumption and the reliable Chinadyn8tatistical Yearbook is available and updated
annually. Therefore, 0.042652 TJ/t is used as B¥ Wf diesel which is from China Energy Statistical
Yearbook 2007.

Since the direct measurement of EF of diesel idaastible and the reliable local or national dataat
available, therefore, 74.1tCO2e/TJ is used as Ehefliesel which is IPCC default value.

Therefore the PEFRks calculated as follow:
PEFR = (50+100)tx 0.042652 TJ/tx 74.1tCQe/TJ = 474tC@e

¢) COz emissions from electricity consumption (PEecy)

110 hitp:/vww.moc.gov.cn/zhuzhan/jiaotongxinwen/ximsedian/200706xinwen/200709/t20070926_416413.html
1112006 IPCC guidance for National Greenhouse Gasnitavies,Chapter1,Volume 2, Table 1.2 and 1.3
12 http://en.wikipedia.org/wiki/Diesel
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As per Table B-15, 88,500 tons of rice straws aral@00 tons of forestry residues will be shredaed i
small piece before combusting in the boiler. Theklcity consumption is 0.010MWh for each ton of
biomass residues, and it will consume a total 883 MWh for pretreatment of biomass annually. §Thi
electricity consumption only involves the electrydior the biomass residues pretreatment and it is
exclusively from the 12% auxiliary consumption loétproject). EEL;y(=EFgiq,cmy) iS calculated in
Annex 3 as 0.9735 tC&/MWh, thus the CO2 emissions from electricity aonption (PEEC,y) can be
calculated as:

PEecy= 3,635MWh x 0.9735tCQe/MWh x (1+20%) = 4,246 tCt2

d) Methane emission from Biomass residues combustion(PEiomasscHay)

According to Table B-15, the quantity of rice hsiskranches, barks, stumps, wood chips and riae/str
consumed annually are 102,792t ,18,343t, 79,3541196t, 83,160t and 58,481t (dry weight). The
weighted mean of NCVs for the six types of bioniaskl.996GJ/T.

The CH emission factor for controlled burning of the bimsaresidue in the project plant,
EFcha s=41.1kgCH/TJ, which is calculated using the IPCC defaultiealdescribed in the methodology.
SO, Phiomasscray (102,792t+18,343t+79,354t+14,196t+83,160t+58 48kt 0.011996TJ/tone x
41.1kgCH/TJ/1000=175.68tCIH

Therefore the project emissions are calculated as:
PEy = PETy + PEFFY + PEEC,Y +GW PEbiomass,CH4,y
= 35,360tCQe + 474tCGe + 4,246 tCGe +21 tCOe/tCH*175.68tCH= 43,770 tCGe

Emission reductions due to displacement of electiity

Step 1: Determination of EF dectricity,y
Based on the description in B.6.1 and detailedutafion in Annex 3, the Electricityy= EFyriay= 0.9735

tCO6/MWh.

Step 2: Determination of EGy

According to the Feasibility Study Report, the deted electricity is 253,440MWh per year, i.e.yEG
253,440MWh. Therefore:

EReIectricity,y: 253,440MWhX 0.9735tCQ/MWh :246,72410@

Emission reductions or increases due to displacemieof heat
The proposed project will not claim GHG emissioduetions from displacing heat that would otherwise
be produced within Qidong Economic DevelopmentiRistndustrial Park.

ERheat,y: 0

Uncontrolled burning or decay of biomass baselinengission

Step 1 Determination of the quantity of biomassless used as a result of the project activity

The quantity of rice husks, branches, barks, stumpsd chips and rice straws consumed annually are
102,792t ,18,343t, 79,354t, 14,196t, 83,160t and&ER (dry weight) respectively.

Step2 Estimation of methane emissions
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As lack of more accurate information, the emisdimetor 0.001971 tCkHtonne biomass residue is used
in the PDD, which is suggested by the baseline ouktiogy.
So, Baseline emissions due to natural decay oiifiof anthropogenic sources of biomass residues
during the yeay,
BEbiomassy = GWR:H4 @ BFPJ,k,y |:NCVk |:EFburning,CHA,k,y

k

=21t CQe/tCH: x (102,792t+18,343t+79,354t+14,196t+83,160t+58,48%t0.001971
tCHJ/tonne=14,749tCt2

Leakage
Based on the description in B.6.1, the leakagd®froject is zero, i.eyE 0tCQe

Emission Reductions
Refer to the equation (1), the emission reductarescalculated as:
ERy = ERheaty+ EPeIectricity,y+BEbiomassypﬁl- Ly=217,703 tC@e

The EReatyis not claimed in the year 2009 as the heat pipdtinend users of the heat will still be under
construction.

| B.6.4 Summary of the ex-ante estimation of emissiaeductions: |

Estimation of Lo Lo Estimation of
) o Estimation of Estimation of o
project activity . . overall emission
Year . baseline emissions leakage .
emissions (tonnes of CQe) | (tonnes of CQe) reductions
(tonnes of CCe) (tonnes of CCe)
2011 21,885 130,736 0 108,851
201Z 21,88t 130,73¢ 0 108851
2013 43,770 261,473 0 217,703
2014 43,770 261,473 0 217,703
201¢ 43,77C 261,47: 0 217,70
2016 43,770 261,473 0 217,703
2013 43,77C 261,47: 0 217,70¢
Total 1,306,217
(tonnes of CQe)

| B.7 Application of the monitoring methodology and escription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

Data / Parameter: BFR.,

Data unit tons of dry matter

Description: Quantity of each biomass residue &pembusted in the project plant |n
yeary.

Source f data to be On-site measuremet
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used

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Rice husk:102,792t
Rice straw:58,481t
Branch:18,343t
Bark:79,354t
Stump:14,196t
Wood chips:83,160t

Description of

measurement methods

and procedures to be
applied:

D

Use weight meters. Adjust for the moisture conterdrder to determine
the quantity of dry biomass. The quantity shaltbesschecked with the
guantity of electricity and heat generated andfasypurchase receipts
Monitoring frequency:

Continuously, energy balance will be prepared alyua

QA/QC procedures to
be applied:

The meter will undergo calibration/maintenance sabjo appropriate
industrial standards. Direct measurements at et gite will be cross-
checked with an annual energy balance that is bas@urchased
guantities and stock chan

Any comment:

Data / Parameter:

Moisture content of the biomasseasidues

Data unit;

% water content

Description:

Moisture content of the biomass resslu

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Rice husk:14.34
Rice straw:33.92
Branch:26.63
Bark:27.86
Stump:29.02
Wood chips:30.70

Description of

measurement methods

and procedures to be
applied:

]

The data will be sampled periodically and analydaiy by the moisture
analyzers in the laboratory of the plant.

Monitoring frequency:

Continuously sampled at fixed time period and azedydaily, Mean
values will be calculated at least annually.

QA/QC procedures to
be applied:

The monitoring procedures in the laboratory ofglent will be done
according to authoritative instructions or guidance

Any comment:

In case of dry biomass, monitoringhi$§ parameter is not necessary.

Data / Parameter: NCVk
Data unit: GJ/ton of dry matter
Description: Net calorific value of each biomassidae of typek

Source of data to be

used:

Measurements
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Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Rice husk:13.07
Rice straw:10.63
Branch:11.27
Bark:12.16
Stump:11.25
Wood chips:11.76

Description of

measurement methods

and procedures to be
applied:

D

Measurements will be carried out at reputed lalooied and according
to relevant international standart&CVi will be measured based on dr
biomass.

Monitoring frequency:

At least every six months, taking at least thrempas for each
measureme

QA/QC procedures to
be applied:

The consistency of the measurements will be chebitembmparing the
measurement results with measurements from preyiears, relevant
data sources. If the measurement results diffeifgigntly from previous
measurements or other relevant data sources, Additmeasurements
will be conducted.

Any comment:

Data / Parameter. AVD,
Data unit: Km
Description: Average round trip distance (from am)dbetween the biomass fuel

supply sites and the project plant during the year

Source of data to be
used

On site records maintained in the log books

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

200

Description of

measurement methods

and procedures to be
applied:

]

The data is recorded in the log books based oimfbemation given by
the truck driver about the distance from biomaggpbusite to the projec
site.

Monitoring frequency; Continuously

—

QA/QC procedures to
be applied:

The data on distance of fuel supply site from tlaafpcan be verified
by cross checking data records on the distanceéblawith
Information from other sources (e.g. maps).

If data is missing for a particular round trip,ettollowing backup data
apply in their order:

¢ The round trip distance between the farthest bigrfized supply site
and the project plant will be used.
¢ If the farthest biomass fuel supply site could Im@terified, 200km

would be used fcconservativene:

Any comment:

Data / Parameter: |

Ny
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Data unit -
Description: Number of truck trips for the trangption of biomass
Source of data to be | On site records maintained in the log books
used
Value of data applied | 161,167
for the purpose of
calculating expected
emission reductions in
section B.5
Description of Each time every truck which transports biomassitesio the plant will
measurement methods be counted and recorded in the log books.
and procedures to be | Monitoring frequency; Continuously
applied:
QA/QC procedures to | The consistency of the number of truck trips wdldthecked with the
be appliec guantity of biomass combusted by the relation \wreviousyear:
Any comment: -
Data / Parameter: EFRm,co2
Data unit: tCQe/km
Description: Average CO2 Emission Factor for tramgagion of biomass with trucks
during year:
Source of data to be | IPCC default value
used:
Value of data applied | 0.001097
for the purpose of Revised 1996 IPCC Guidelines for National GreenbdBas Inventories

calculating expected | ( Table 1-32 on Page 1.75) of the Reference Maffitstimated Emission
emission reductions in| Factors for US Heavy Duty Diesel Vehicles )
section B.!

Description of Choose emission factors applicable for the trupesyused from the
measurement methods literature in a conservative manner.

and procedures to be | The appropriateness of the data will be reviewetdialty

appliec(if any):

QA/QC procedures to | -

be applied:

Any comment -

Data / Parameter: EFcoz,iy

Data unit kgCCoe/T.

Description: CO2 emission factor for fossil fugbéyi (diesel)

Source of data to be | IPCC default value

used

Value of data applied | 74,100

for the purpose of IPCC 2006 default value (Volume2.Chapter2.P16) eseli emissior

calculating expected | factor
emission reductions in
section B.5

Description of The appropriateness of the datahealreviewed annually




(&)
sy

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 76

measurement methods
and procedures to be
applieq,(if any):

QA/QC procedures to
be applied:

Any comment:

The plant is designed to use diesttliststage. Should any other fossi
fuel be used during operation, the same monitquiogedures apply.

Data / Parameter: NCV;
TJ/tonne TJ/tonne
Description: Net Calorific Value(NCVi) of fossil &litype i(diesel)

Source of data to be
used:

Reliable National Data

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.!

0.042652
China Energy Statistical Yearbook 2007,Diesel NCV

Description of
measurement methods
and procedures to be
applied:

The appropriateness of the data will be reviewetdliatly

QA/QC procedures to
be applied:

Any comment:

The plant is designed to use diesttliststage. Should any other fossi
fuel be used during operation, the same monitgeinogedures apply.

Data / Parameter:

FFprojec’r plant i,y

Data unit Tonne

Description: Quantity of fossil fuel typédiesel)combusted in the project plant
during year
y

Source of data to be
used:

On-site measurements

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

50t

Description of
measurement methods
and procedures to be
applied:

The consumption of diesel will be monitored usiofuwme flow meters
and recorded by the project participants. This héllconverted to the
mass of diesel consumed using the standard dexfsdigsel (0.85
kg/litre).

Monitoring frequency:Continuousl

QA/QC procedures to
be applied:

The meter will under go calibration/maintenancejescttto appropriate
industrial standards. The measurements will besecbecked by the
purchased quantities and stock changes if available
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Any comment: There is only diesel used for start-up
The plant is designed to use diesel at this stBlgeuld any other fossil
fuel be used during operation, the same monitquiogedures apply.

Data / Parameter: F Fproject site, i, y
Data unit Tonnes
Description: Quantity of fossil fuel tydecombusted in the project site(including the

collection sites) for other purposes that arelaitéble to the project
activity during yeay

Source of data to be | On site records maintained in the log books
used:

Value of data applied | 100
for the purpose of
calculating expected
emission reductions in
section B.5

Description of The consumption of diesel will be monitored usirigdel purchase and
measurement methods consumption log book.
and procedures to be

applied: Monitoring frequency: Continuously

QA/QC procedures to | The data will be cross checked by the purchaseptsce

be applied:

Any comment: This should not include fossil fuetsfited in the project plant but any

other fuel consumption at the project site (inahgdihe biomass
collections sites) that is attributable to the pobjactivity (e.g. for
mechanical preparation of the biomass residudédhete is any fossil
fuel used from shredders, forklift or other mackif@ the mechanical
preparation of the biomass residues, it will beorded. They are
supposed to use diesel at this stage. Should aey fatssil fuel be used
during operation, the same monitoring procedurgdy:

Data / Parameter: EG,.y
Data unit MWh
Description: On-site electricity consumption(indilng the electricity consumption

for the mechanical treatment of the biomass irbibenass collection
sites and the project site) attributable to thggmtoactivity during the

year y
Source of data to be | On-site measurements by meter or calculated coatbezly as the
used: weight of biomass residues smashed in tons aneldotricity

consumption factc (kWh/ton)

Value of data applied | It is estimated as 3,635MWh.
for the purpose of
calculating expected
emission reductions in
section B.5

Description of When the biomass residue is mecladlyipretreated, the proposed
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measurement methods project needs a certain amount of electricity fignid. This amount will
and procedures to be | be metered or calculated conservatively.

applied:
If the monitoring data is missing, or it is not $dae to install a
dedicated meter to monitor this indicator, it via## calculated
conservatively as the weight of biomass residuessbed in tons and the
electricity consumption factor (kWh/ton). The ety factor can be
calculated as follows:

1) Collecting all the nameplates power (in kW) aagacity(t/h) of every
biomass residuecrackers

2) Calculating the electricity factor correspondingeach cracker in
kWhtt

3) Using the largest number as a conservativer@igtfactor for the
calculation

Monitoring frequency: Continuously ,aggregateceasst annually

QA/QC procedures to | Cross-check measurement results with invoicesdachased electricity
be appliec if available

Any comment: -

Data / Parameter: EGoroject planty

Data unit: MWh

Description: Net quantity of increased electriggnerated in the project plant duripg
the year

Source of data to be | On-site measurements

used:

Value of data applied | 253,440
for the purpose of
calculating expected
emission reductions in
section B.5

Description of Electricity supplied to the grid and purchased fritv grid will be
measurement methods monitored by a double way meter and the data wilttoss-checked by
and procedures to be | the invoices and the power transaction note iflakée.

applied:
Electricity imported from a 10kv backup power viat monitored by
meter and the amount of electricity imported thtotlys line will be
checked by the invoice if available.

The net electricity equals to electricity suppltedhe grid minus
electricity purchased from the grid minus electyigurchased from the
10kv backup power.

The meters are 0.5 double-way meters.

Monitoring frequency: Continuously
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QA/QC procedures to
be applied:

The consistency of the data will be cross-checkitl ngceipts from
electricity sales and invoices, if available; ahd guantity of fuels fired
to see whether the electricity generation dividedhe quantity of fuels
fired results in a reasonable efficiency.

Any comment:

Data / Parameter:

Data unit:

Tons

Description:

Quantity of each biomass residueyé k that are utilized in the
defined geographical region

Source of data to be
used:

Surveys or Statistics

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Table B-14

Description of
measurement methods
and procedures to be
applied:

Surveys or statistics from local related officiapartment or official

5 public resource. If they are not available, thggrbowner will ask
specialized institute or consulting company tolu® hiomass availability
research.
Monitoring frequency: Annually

QA/QC procedures to
be applied:

This parameter will be reviewed annually accordimthe project data
and official data.

Any comment:

This parameter is applicable since@ggh Lis utilized to rule out
leakage

Data / Parameter:

Data unit;

Tons

Description:

Quantity of each biomass residueypé k that are available in the
regior

Source of data to be
used

Surveys or statistics

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Table B-14

Description of
measurement methods
and procedures to be
applied:

Surveys or statistics from local related officiapartment or officia

5 public resource.. If they are not available, thejext owner will ask
specialized institute or consulting company to domass availability
research
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Monitoring frequency: annually
QA/QC procedures to
be applied:
Any comment: This parameter is applicable since@ggh Lis utilized to rule out
leakage

B.7.2 Description of the monitoring plan: |

This monitoring plan is to serve as a guidelinetifiar project owner to monitor the emission reductd
the proposed project. The contents of the MonitpRfan are highlighted as follows:

1. The CDM monitoring management

There is a CDM team underway for the proposed pt@emprising of personnel picked from the power
plant who will perform the dual functions of powptant O&M and compliance with the CDM
procedures to monitor the project emission redustiand any leakage effects to make sure that the
project is in compliance with the CDM monitoringdaverification requirements.

The plant manager will be in charge of approving mhonitoring report, appointing the CDM manager
and the relevant monitoring team members and redperfor the monitoring outcome.

The CDM manager will be responsible for liaisinglwDOE and the buyers, organizing the relevant
training, reviewing all the documents related te thonitoring of the project, correcting any errors
time and acting as the quality supervisor of thaihooing process.

The Operating Manger will be responsible for thenitaying associated with operation of the plang th
net electricity generation, the start-up dieselstonption and the dry biomass combusted. In additien
Operating Manager will supervise meter maintenamcemanage the calibration process.

The Biomass Collecting Manager will be responsifde the monitoring associated with biomass
collection, the transportation emissions, the meia biomass pretreatment emissions and assistang
annual leakage analysis.

The Financing &Data filing Manager will prepare theailable original invoices or receipts associated
with the whole monitoring process. Besides, thaRaing &Data filing Manager will collect the releva
data from the Operating Manger and the BiomasseCiig Manager summarizes the data, file the data
and submit reports to the CDM manager in time.
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Plant General
Manager

CDM Manager ]

v v |

Operating Biomass Collecting Financing &Data filing
Manager Manager Manager

Figure B-5 The CDM monitoring management
2. Monitoring System Design

2.1 Net electricity generation

There will be a gate way meter installed on thggmtosite monitoring the electricity supplied te thrid
and purchased from the grid. There will be backngpers installed at the project site monitoring
electricity supplied to the grid and purchased ftbmgrid too.

In addition, a 10KV backup power supply will be Bable in site in the early time of the proposed
project and the amount of electricity imported tigb this line will be monitored and checked by the
invoice if available.

The data of electricity supplied to the grid andghased from the grid will be measured and cross-
checked by the invoices and the power transactda if available.

The accuracy of all the meters will not be lowearti®.5%

2.2 Biomass residues consumption

The amount of the biomass residues combusted ibdher will be monitored by the belt weigher. The
moisture of the biomass combusted will also be tooad by sampled continuously at fixed time period
and analyzed daily. An energy balance will be rdedr monthly to assist verifying the biomass
combusted. The accuracy of the belt weigher witlbelower than 1%

2.3 Fossil Fuel Consumption in the power plant
For fossil fuel used for starting up, flow metend e equipped in the supply and return pipe tanitay
the quantity of diesel consumption. The accuradnefflow meters will not be lower than 1%.

If there is any fossil fuel used for the shreddéxklifts or any other machines for the mechanical
biomass pretreatment in the project sitencluding the biomass collection siteswill be monitored by
the diesel purchase and consumption log book.

The purchase receipt will be used for cross-chdubnithe fuel consumption is measured. If thereys a
data missing or significant error exists, the entjuantity of fossil fuel purchased in a particular
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monitoring period would be considered as combust¢lde power plant for conservativeness.

2.4 Transportation of Biomass residues

The project developer of the proposed project stillicture a recording and monitoring system within
the biomass residues supply and management syeiamirgy all the biomass collection sites estabtishe
by the proposed project. Each time each truck pranmimg the biomass into the project site will be
counted and recorded in the log book. The tranafiort distance to the collection sites will be meleal

by company staffs at the sites and the data witelserded in the log books. The data on distandeebf
supply site from the plant can be verified by crdsscking data records on the distances availalthe w
information from other sources (e.g. maps).

If data is missing for a particular round tripe tfollowing backup data apply in their order:

» The round trip distance between the farthest bisras supply site and the project plant will be
used.

> If the farthest biomass fuel supply site could b@tverified, 200km would be used for
conservativeness

2.5 Electricity consumed on site
When the biomass residue is mechanically pretredbedproposed project needs a certain amount of
electricity from grid. This amount will be meteredcalculated conservatively.

If the monitoring data is missing, or it is not $é&e to install a dedicated meter to monitor thdicator,

it will be calculated conservatively as the weightbiomass residue smashed in tons and the eliégtric
consumption factor (kWh/ton). The electricity factan be calculated as follows:

1) Collecting all the nameplates power (in kW) andagagy(t/h) of every straw crackers

2) Calculating the electricity factor correspondingth cracker in kWh/t

3) Using the largest number as a conservative edggtfactor for the calculation

If a dedicated meter is installed to monitor thidicator, the accuracy of the meter will not bsdo
than 0.5%.

2.6 Leakage
Amount of each biomass types consumed and Quanftagch biomass types that is available in surplus

in the area that defined in Project Boundary wdlrhonitored to check the leakage effect broughtby
operation of the proposed project. This will beaited from surveys or statistics from related ddfic
department or official public resource. If they an@ available, the project owner will ask speciadi
institute or consulting company to do biomass amlity research.

3. Calibration & Maintenance procedures

The meters or monitoring equipment installed in @nitoring system will be calibrated by a certifie
Party in accordance with the manufacturer’'s reconttagons and National Regulations for ensuring
reliability of the system. Calibrations shall bedenced with certificates of calibration for thelevant
meter(s) issued by a qualified body. A calibratiand error log will be maintained to provide
transparency and sound management. The calibifatiquency is once a year.

4. Training, Record Keeping, Error or emergency hadling and Reporting Procedures



W7 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCe
oy ~

CDM - Executive Board

page 83

4.1 Training

Members of staff who are involved in the CDM prdjedl be given training on the CDM and reporting
requirements, prior to registration of the projettew members of staff joining the CDM project team
will also be given training in relation to theirsponsibilities. Full training procedures and dniray
plan will be detailed in the CDM Manual.

4.2 Record Keeping and Internal Reporting Procedure

The data associated with the emission reductioh beilkept for at least 2 years after the end of the
crediting period or the last issuance of CERs, tner occurs later.

4.3 Error Handling Procedure

In the event that a meter has lost calibration derallowable error limit then this shall be cotesl at
the earliest opportunity and re-calibrated anddée recorded from this meter since the last sstules
calibration shall be ignored.

The check of the CDM Project manager and thenttind party verifier prior to issuance of the CERs i
considered adequate for errors in the calculationthere errors in the calculations are discovengd b
either of these Parties, the monitoring report Ishal modified and the corrected version shall be
resubmitted to the verifier.

4.4 External Reporting Procedure

After signing by the CDM Project manager, the réf@sent to the third party verifier who is comted
to verify the emissions reductions during the diediperiod of the project.

4.5 Procedure for corrective actions arising

The CDM Project manager is responsible for idemtgycorrective actions arising from the above
procedures and for liaising with the purchaser,tthied party verifiers and other stakeholders tketa
necessary steps to implement the corrective actions

4.6 Emergency procedures

In the unlikely event of an emergency, set proceslwyill be followed. Details of the proceduresht
followed are described in the relevant Operatiomiv#ds. The key points include:

« The Distributed Control System (DCS) will automatig shut off the boilers upon detecting an
emergency.
« The operators can also remotely shut off the mifethey find an emergency situation has occurred.

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)

>>
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Date of completion: 05/06/ 2012
Name of persons determining the baseline studyrvamdtoring methodology:

Contact Information of the responsible person | Is organisation a Project ParticipantYes/No

SUN Li Yes

GONG Jing

LIU Yanan

Camco International Limited

Floor 14, Lucky Tower A, No. 3 North Road,

East 3rd Ring Road, Chaoyang District,

Beijing, China 100027

Tel: (86 10) 8448 1623

Fax: (86 10) 8448 2432

email: lilian.sun@camcoglobal.com.cn
kerry.gong@camcoglobal.com.cn
melody.liu@camcoglobal.com.cn

Website. www.camcoglobal.com.«
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| SECTION C. Duration of the project activity / Crediting period |

| C.1. Duration of the project activity: |

| C.1.1._ Starting date of the_project activity: |
>>
06/11/2007 (Key Equipment Purchase Contract Sigyedd, the construction start date is 22/04/2009)

| C.1.2. Expectecbperational lifetime of the project activity: |
>>
20 years

| C.2. Choice of the crediting period and related informaion: |

| C.2.1. Renewable crediting period |

| Cc.2.1.1. Starting date of the first crediting period: |
>>
01/01/2011 or the date of registration which evanes late
| C.21.2. Length of the first_crediting period: |
>>
7 years
| C.2.2.Fixed credifing period: |
| C.2.2.1. Starting date: |
>>
Not applicable
| C.2.2.2. Length: |

>>
Not applicable
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SECTION D. Environmental impacts
>>
D.1. Documentation on the analysis of the environmentampacts, including transboundary
impacts:
>>

The EIA of the proposed project was completed bgr@sha Environmental Protection Vocational and
Technical School and approved by Hunan Environnhéhtatection bureau. The summary of this
evaluation is as following:

1. Air
In the construction period, the waste gas resagregainly from, such as the road dust during the
transporting process , automobile emission , epnissirom excavator and bulldozer, and so on. Some
measures will be taken to reduce these negatieetsffsprinkling to repress the dust, keep thergtou
humidity, and clear the soil daggered out in time.

After the project being implemented, there willleaste gas from the boiler. Then, the boiler waate g
will be treated by the bag filter, the dust remaafdiiciency of which is higher than 99.8%. Furthers
the waste gas will be out though the high chimd®@ height, 2.5m internal diameter) to reduceaihe
pollution by the air diffusion and self-clean atyili

2. Waste Water
During construction, the waste water is mainly freainwater, construction wastewater and domestic
sewage. In the construction site, sedimentatiok &mad oil separation tank will be constructed &atr
the waste water. For the washing water oily anti Wigh suspended matter, it will be dischargedrafte
treatment. Mortars and lime mortar will be treaspedcially, and be sent to treated together witlerot
solid waste after drying.

When the project is in operation, wastewater inetudcid-base water, boiler waster, industrial ogpli
water from cooling tower, wash water, domestic sgia the plant area and other wastewater.

3. Noise
During construction, the project noise is mainiynfr. fixed and successive drilling, construction
machinery noise, and fluid traffic noise. The nadis¢he construction process belongs to the medind
low frequency noise, and they will decay quicklytiaes distance. Furthermore, some effective measures
will be taken to reduce negative impacts: Arrarigedonstruction time reasonably, manage the
automobile well, set hovels around the noisy eqeipis, and so on.

When the project is operated, the noise sourcaislynfrom machinery noise and gas dynamic noise
from the exhaust pipe. The noise control measmaade: choosing the equipments with high efficienc
and little noise, taking vibration reduction mea&suwhen fixing equipments, taking sound proof
measures to the noisy equipments, to control tieerio the standard range.

4. Solid Waste
The solid waste produced in the construction pesadainly the construction residues and the domest
waste from workers. The construction waste wilcb#ected and treated as soon as possible, and the
domestic waste will be collected and sent to lecslironmental protection department for treatment.
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During project operation, the solid waste is maibbiler ash residues, domestic waste and sludge f
the water treatment station. The ash residues icol&dium, Magnesium, Phosphor, and Calcium. They
will be transported for comprehensive utilization.

5. Conclusion
After the above measurements performed, the negettipacts on environments will be minimized
below the requirements of laws and regulationsndutiie construction and implementation. Furthermore
as renewable power project, the proposed projecteduce the consumption of fossil fuel sources and
GHG emission.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all referenseo support documentation of an environmental

>>

According to EIA, no significant environmental ingt& are discovered by the project participanther t
host party. Hunan Environmental Protection Bureasidpproved the EIA in Dec., 21

, 2007 .
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SECTION E. Stakeholders’ comments

>>

| E.1.

Brief description how comments by local stakeholder have been invited and compiled: |

There are two ways utilized to invite the locakstaolders to give comments:

(1) By posters

In August &, 2007, a summary of the project’s introductiomestionnaires, contact information of the
project was published on the main roads near thegrsite to invite the local stakeholder to give
comments on the project during the EIA report cdimgiperiod. No comments have been received.

(2) By questionnaires
In Aug., 2007, the project owner carried out thekeholder comments investigation together with EIA
organization in the neighbouring area. The intereies include the farmer, worker, official and other
different occupation persons covering different kyels. 50 copies questionnaires were distribatedl

all of them were collected. Information about theeting participants is given in the following &bl

Table E-1 Statistical form for basic information of meetingrficipants

Basic information Classified items Person numbeiPercentagel % )
younger than 17 years old 0 0%
Age between 18 to 34 years old 34 68%
between 35 to 49 years old 12 24%
older than 50 years old 4 8%
Farmers 24 48%
Workers 10 20%
Occupation Officials 5 10%
Teachers 6 12%
Others 5 10%
Gender Male 29 58%
Female 21 42%
Elementary school and below | 5 10%
Junior middle school 18 36%
Education Senior middle school 19 38%
Colleage and above 8 16%

The questions in the questionnaire including:
Would you consider the project important?
What is the environmental problem associated wighproject that you are most concerned about?
Are you satisfied with the methods proposed toviadte the environment impacts?
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Do you think the project will improve the local exony?
Are you content with the local environment?

Do you think the project site choose is reasonable?
Do you think the project will supply job opportuet?
Do you agree with the construction of the project?

E.2. Summary of the comments received:

>>
Among them, 64% interviewees think the proposegegtas very important, and 36% think it's
important.

For the most concerned environmental problem, 36&beon think it's air pollution, 12% noisy pollutio
and others think there is no significant influeocethe environment.

96% of the interviewees are satisfied with the rd#hproposed to alleviate the environment impauts a
4% have no idea about it.

84% think the proposed project can promote locahemic development, and 16% think it have no
significant impact.

For the local environment, 92% are satisfied andag&mot sure about it.

88% of them think the project site is reasonal®8p lre not sure and no one thinks it's not readenab
96% think the proposed project will supply more gggportunities, 4% not sure and no one denied.
All of the interviewees agree with the constructigrihe proposed project.

By participating the meeting, all the participah& a better understanding of both the projecttiaad
CDM, and expressed their full support for the depeient of the project.

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

>>
The residents and local government are all verpstjve to the proposed project. No negative

comments have been received on the project. Howthene are few persons who express some concerns
about air pollution. The project owner will tak@ldbwing measures to reduce the impacts: wastevihs

be treated by the bag filter, the dust removatidficy of which is higher than 99.8%. Furthermdie,

waste gas will be out though the high chimney (10@ight, 2.5m internal diameter) to reduce the air
pollution by the air diffusion and self-clean atyili

Furthermore, the project owner also make a dectsidarther the project publication together witicél
government to eliminates that public concerns. Ahd, project owner will make best use of the CDM
and facilitate the project construction. In theufet project operation period, the project ownet lekep
good contact with the local stakeholders, and éntlitem to supervise their actions for environmental
protection.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization:

Qidong Kaidi Green Energy Developn@ot, Ltd.

Street/P.0.Bo:

T1 Jiangxa Avenue, Eastlake Newtech Development :

Building: Kaidi Building

City: Wuhan
State/Region: Hubei Province
Postfix/ZIP: 433300

Country P.R. Chine
Telephone: +86-27-87992876
FAX: +86-27-87992893
E-Mail: Cdm_kaidi@yahoo.cn
URL:

Representedy: (Primary Signatory
Title: Ms.

Salutation:

Last Name: Hao

Middle Name

First Name: Jing

Department:

Mobile:

Direct FAX: +8€-27-8799289:
Direct tel +86-27-8799287

Personal E-Mail:

Cdm_kaidi@yahoo.cn

Represented by: (Secondary Signatory)
Title: Ms

Salutation

Last Name: Li

Middle Name:

First Name: Jiawei

Departmen

Mobile:

Direct FAX: +86-27-67869283
Direct tel: +86-27-67869280

Personal E-Mail:

Ellenleigh8work@126.com

Organization:

Camco International Limited

Street/P.O.Box:

Green Street

Building: Channel Hous
City: St Heliel
State/Region: Jersey
Postfix/ZIP: JE2 4UH

Country:

Channel Islands




ONFeee
A ’

4{[@‘% PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03
CDM - Executive Board
page 91
Telephone: +44 (0)1534 834 618
FAX: +44 (0)1534 834 601
E-Mail:
URL: www.camcoglobal.co
Represented by: (Primary Signatory)
Title: Mrs
Salutation: Qualification Director
Last Name Rawlins
Middle Name:
First Name: Madeleine
Department:
Mobile:
Direct FAX: +86 10 8448 24:
Direct tel: +86 10 8448 1623
Personal E-Mail: Project.participant.cn@camcoglobal.com
Represented by: (Secondary Signatory)
Title: Ms

Salutation: Carbon Development Director
Last Name: Urgel Esteban

Middle Name:

First Name: Beatriz

Departmen

Mobile:

Direct FAX: +44 207 1216 101

Direct tel: +44 207 1216 121

Personal -Mail:

Project.participant.cn@camcoglobal.c

Organization:

Camco Carbon Limited

Street/P.O.Box:

Green Street

Building: Channel Hous

City: St Helier
State/Region: Jersey

Postfix/ZIP: JE2 4UH

Country Channel Islanc
Telephone +44 (0)1534 834 61
FAX: +44 (0)1534 834 601
E-Mail:

URL: www.camcoglobal.com
Represented b (Primary Signatory
Title: Mrs

Salutation: Qualification Director
Last Name: Rawlins

Middle Neme:

First Name Madeleine

Department:
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Mobile:
Direct FAX: +86 10 8448 2432
Direct tel +86 10 8448 16-

Personal -Mail:

Project.participant.cn@camcoglobal.c

Represented by: (Secondary Signatory)

Title: Ms

Salutation: Carbon Development Director
Last Name Urgel Esteba

Middle Name:

First Name: Beatriz

Department:

Mobile:

Direct FAX: +44 207 1216 1(

Direct tel: +44 207 1216 121

Personal E-Mail:

Project.participant.cn@camcoglobal.com
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

There is no public funding in the project activity.
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Annex 3

BASELINE INFORMATION

According to the approved methodology ACMO00&ad the document “China's Regional Grid
Baseline Emission Factors Renewed”, releaséddtpt//cdm.ccchina.gov.cron 30 December 2008, the
EFgria.cm.y. EFgrig.om,y, @and EFRiggmyOf Central China Power Grid could be calculatetbdewing:

A. Electricity Generation of Central China Power Grid (2002-2006)
Table Al. Electricity Generation of Central ChinaPower Grid (2002-2006)

Split of

. . . . |0W-
Electricity Generation (Unit: 10° KWh) cost/must-

run
Year Total Hydro Thermal nuclear Others resource:
2002 | 3127.88 1124.40 2003.47 0 0 35.95%
2003 | 8345.05 3655.70 4689.35 0 0 43.81%
200¢ | 4396.36 1665.89 2730.47 0 0 37.89%
2005 | 4964.30 1915.48 3048.25 0 0.57 38.60%
2006 | 5478.59 1922.96 3554.53 0 1.02 35.12%

Sources: China Electric Power Yearbook 2002-2007
B. Calculation of Operating Margin Emission Factor (EFyiq,omy)

Table B1. Electricity Generation of Central China PowerGrid in 2004

Electricity
eneration of . Total Electricit
) fuel-fired Auxrlgzgy(g/g)wer Supplied to the érid
power plants (MWh)
(Mwh)
Jiangxi 30127000 7.04 28,006,059
Henan 109352000 8.19 100,396,071
Hubei 43034000 6.58 40,202,363
Hunar 37186000 7.47 34,408,20
Chonggqing 16520000 11.06 14,692,88
Sichuan 34627000 9.41 31,368,599
Total 249,074,18

Sources: China Electric Power Yearbook 2005

Table B2. Electricity Generation of Central China Power Grid in 2005

Electricity
generation of Auxiliary power Total Electricity
fuel-fired ratioy(rgﬁ)) Supplied to the Grid
power plants (MWh)
(MWh)

Jiangxi 30000000 6.48 28,056,000
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Henan 131590000 7.32 121,957,612
Hubei 47700000 2.51 46,502,730
Hunar 39900000 5 37,905,00
Chonggqing 17584000 8.05 16,168,48
Sichuan 37202000 4.27 35,613,475
Total 286,203,30

Sources: China Electric Power Yearbook 2006

Table B3. Electricity Generation of Central China Rower Grid in 2006

Electricity
eneration of o Total Electricit
) fuel-fired Auxrlgzgy(g/z))wer Supplied to the érid
power plants (MWh)
(MWh)
Jiangx 34449000 6.17 32,323,497
Henan 151235000 7.06 140,557,809
Hubei 54841000 2.75 53,332,873
Hunan 46408000 4.95 44,110,804
Chonggqint 23487000 8.45 21,502,34
Sichuan 44193000 4.51 42,1998
Total 334,027,226

Sources: China Electric Power Yearbook 2007; CHamergy Statistical Yearbook 2007
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Table B4.Calculation of Operating Margin Emission Factor of Central China Power Grid in 2004
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Jiangx Chong | Sichu Emissicin Oxidatio Average LowSCOZ Emission (tCOe)
. Henan | Hubei | Hunan . Total Factor 2 Caloric Value® K=GxH*I*F%44/12/10
Fuel Unit ! aing | an Y I 00 (mass)
A B C D B P G=A+ <+ +F I km®) K=G*H*I*Fx44/12/10
H J 00 (Volume)
Raw Coal 16t 1863.8 | 6948.5 | 2510.5 | 2197.9 | 875.5 | 2747.9 17144. 1 25.8 100 20908 339, 092, 605
Cleaned coal 10 2.34 2.34 25.8 100 26344 58, 316
Other Washed 10t 104. 22 242. 87 25.8 100
Coal 48.93 89. 72 8363 1,921, 441
Coke 10% 109. 61 109. 61 29. 2 100 28435 3,337, 011
Coke Oven Gas  fon’ 1.68 0.34 2.02 12.1 100 16726 149, 900
Other Gas 1%’ 2.61 2.61 12.1 100 5227 60, 527
Crude Oi 10% 0. 86 0.22 1.08 20 100 41816 33, 118
Gasoline 16t 0. 06 0.01 0.07 18.9 100 43070 2, 089
Diesel Oi 10*% 0. 02 3. 86 1.7 1.72 1.14 8. 44 20. 2 100 42652 266, 627
Fuel Oil 10t 1. 09 0.19 9.55 1.38 0.48 1.68 14. 37 21.1 100 41816 464, 893
PLG 10t 0 17.2 100 50179 0
Refinery Ga 10% 3.52 2.27 5.79 15.7 100 46055 153, 506
Natural Gas 1%’ 2.27 2.27 15.3 100 38931 495, 775
Other 0 20 100
Petroleum 10%
Product 38369 0
Other Coking 10%t 0 25.8 100
Product 28435 0
10% 53.07 0 100
Other Energy tce 16. 92 15.2 | 20.95 0 0
Total CO. Emission: 346, 035, 810
Total emission of the Central China Power Grid(tCQe) 346,035,810
Fossil power supply of theCentral China Power Grid(MWh) 249,074,18
OM emission factor of the East China Power Grid(tCQe/MWh) 1.38929

Sources: China Energy Statistical Yearbook 2005

2006 IPCC Guidelines for National Greenhouse Gasmiories Volume 2 Energy, chapter 1, page 1.21-1.24, talieafhd 1.4.

China Energy Statistical Yearbook 2007,Page 287
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Table B5.Calculation of Operating Margin Emission Factor of Central China Power Grid in 2005

. . Emission ~_. ,_.. |Average Low CO. Emission (tCO:e)
Jla‘ngx Henan | Hubei | Hunan Ch‘ong Sichu Total Factor* Oledatlo CalOI‘i((;J Value® K=G*HxI*F*44/12/10
Fuel Unit ! aing an (tC/T]) n" (% MJ/t or 00 (mass)
A B c D B P G=A+ --- +F I km®) K=G*H*I*F*44/12/10
H J 00 (Volume)
Raw Coal 16t 1869.29 | 7638.87 2732.1: | 1712.2° | 875.4 | 2999.7° | 17827.75 25.8 100 20908 352,614,497
Cleaned coal 10 0.02 0.02 25.8 100 26344 498
Other Washed 10%t 138.12 228.11 25.8 100 1,804,669
Coal 89.99 8363
Coke 10% 25.9¢ 10& 130.95 29.2 10C 2843t 3,986,69!
Coke Oven Gas  for’ 1.15 0.36 1.51 12.1 100 16726 112,054
Other Gas 1%n° 10.2 3.12 13.32 12.1 100 5227 308,897
Crude Oi 10% 0.82 0.3¢ 1.1¢ 20 10C 4181¢ 36,18¢
Gasoline 1tk 0.02 0.02 0.04 18.9 100 43070 1,194
Diesel Oi 10% 1.3 3.0z 2.3¢ 1.3¢ 1.3¢ 9.49 20.2 10C 4265; 299,79t
Fuel Oil 10t 0.64 0.29 3.15 1.68 0.89 2.228.87 21.1 100 41816 286,959
PLG 10t 0 17.2 100 50179 0
Refinery Ga 10% 0.71 3.41 1.7¢ 0.7¢ 6.6¢ 15.7 10C 4605t 176,57
Natural Gas 1%’ 3 3 15.3 100 38931 655,209
Other 0 20 100 0
Petroleum 10%
Product 3836¢
Other Coking 10t 1.5 1.5 25.8 100 40,349
Product 2843¢
10% 1.74 37.42 0 100 0
Other Energy tce 2.88 32.8 0
Total CO, Emission: 360, 323,575
Total emission of the Central China Power Grid(tCQe) 360,323,575
Fossil power supply of theCentral China Pcwer Grid (MWh) 286,203,30
OM emission factor of the East China Power Grid(tCQe/MWh) 1.25898

Sources: China Electric Power Yearbook 2006
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Table B6.Calculation of Operating Margin Emission Factor of Central China Power Grid in 2006

page 98

. . Emission ~_.,_.. |Average Low C0. Emission (tCO:e)
Jla‘ngx Henan | Hubei | Hunan Ch‘ong Sichu Total Factor* Oledatlo CalOI‘i((;J Value® K=G*HxI*F*44/12/10
Fuel Unit ! ding an (tC/TI) n® () MJ/t or 00 (mass)
A B c D B P G=A+ - +F I km’) K=G*H*I%F*44/12/10
H J 00 (Volume)
Raw Coal 16t 1926.02 | 8098.01 3179.79 2454.48 1184.3 3285.2220127.82 25.8 100 20908 398,107,508
Cleaned coi 10% 5.7¢ 5.79 25.¢ 10C 2634« 144,29"
Otheé(\)’g‘f‘sr‘ed 10t 451 | 104.12 8.59| 79.21 196.43 | 258 | 100 8363 1,554,036
Briquette 0.01 0.01 26.6 100 20908 204
Coke 10t 17.23 0.32 17.55 29.2 100 28435 534,299
Coke Oven Ge | 1C0°m’ 05z | 1.07 | 42¢ | 0.3¢8 | 0.01 6.22 12.1 10C 1672¢ 461,57:
Other Gas 1%’ 12.69 3.95 1.7 4.36 0.01 22.71 12.1 100 5227 526,655
Crude Oil 10t 0.49 0.49 20 100 41816 15,026
Gasoline 16 0.01 0.01 18.9 100 43070 298
Diesel Oil 10t 0.91 2.23 1.41 1.78 0.96 7.29 20.2 100 42652 230,298
Fuel Oi 10% 0.51 1.2¢ 1.31 0.8 0.57 3.4¢ 7.94 21.1 10C 4181¢ 256,87:

PLG 10t 0 17.2 100 50179 0
Refinery Gas 10 0.86 8.1 1 0.97 10.93 15.7 100 46055 289,780
Natural Gas 1%n° 0.28 0.16 18.63 19.07 15.3 100 38931 4,164,943

Other

Petroleum 10%t 0 20 100 38369 0
Products
Other Coking | 0.01 0.01 258 | 100 28435 269
Products
10% 1745 | 37.36| 31.55] 1829 29.35 134 0 100 0 0
Other Energy tce
Total CO. Emission: 406, 286, 055
Net electricity imported from Northwest China Grid (MWh) 3,028,950
The average emission factor of Northwest China Pow&rid in 2006(tCOe/MWh) 0.82214
Total emission of theCentral China Power Grid(tCO.€) 408,776,27
Fossil power supply of the Central China Power GrigMWh) 337,056,176
OM emission factor of the East China Power Grid(tCQe/MWh) 1.212784

Sources: China Electric Power Yearbook 2007; Chim&rgy Statistic Yearbook 2007
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Table B7. Weighted-average OM emission factor of €htral China Power Grid (2004-2006)

Weighted-
2004 2005 2006 average OM
emission factol
Total Emission, | 346,035,810 360,323,575 408,776,270
tCO2
Total power 249,074,186 286,203,305 337,056,176
supply, MWh
OM emission | 1.38929 1.25898 1.212784
factor, 1.27834
tCO2/MWh

Therefore, theEF,4 om simple COUId be calculated as:

EF,i0.0msimpe= (346,035,810+ 360,323,575+408,776,270( 249,074,186+ 286,203,305+

g

337,056,176) 4.27834tCO,e/MWh

C. Calculation of the Build Margin Emission Factor (EFgyiqgm,y)

Table C1 Emission Factor of Best Technology
Variable Elsgtrltlnty Emission factor| Oxidation Emission factor
UPPY 1ot fuel (t(C/TI) | rate (tCO./MWh)
efficiency
—_ *R*(C*
A B C D—3.6/A/10(2)O B*C*44/1

Coal-based 37.28% 0.9135
power plants EFcoa, nau ’ 25.8 L
Gas-based 48.81% 0.4138

EF
power plants Gas Adv 15.3 !
Oil-based EE. 48.81% 211 1 0.5706
power plants Oil Adv '

Sources: China's grid baseline BM calculation pregg, NRDC
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Table C2 The Proportion Of CO, Emission From Solid. Liquid « Gas Fuel For Generating Electricity
Fuel Unit | Jiangxi | Henan Hubei Hunan| Chonggjng Sichuan Total | Caloric Emission| Oxidatig Emis
A B C D E F G=A+...+F H (KJ/kg) | J K=F*G*H**44/12
10C
Raw Coal 10't 1926.02| 8098.01| 3179.79| 2454.48 1184.3 3285.22 20127.82 20908 258 1 398,107,508
Cleaned Coal | 10't 0 0 0 0 5.79 0 5.79 26344 25.8 1 144,295
Other Washed| 10't 451 104.12 0 8.59 79.21 0 196.43 8363 25.8 1 10384
Briquette 10't 0 0 0 0 0 0.01 0.01 20908 26.6 1 204
Coke 10't 0 17.23 0 0.32 0 0 17.55 28435 29.2 1 534,299
Subtotal 400,340,342
Crude Oil 10*t 0 0.49 0 0 0 0 0.49 41816 20 1 15,026
Gasoline 10t | 0 0.01 0 0 0 0 0.01 43070 18.9 1 298
Kerosene | 10't | 0 0 0 0 0 0 0 43070 19.6 1 0
Diesel Oll 10t | 0.91 2.23 141 1.78 0.96 0 7.29 42652 20.2 1 230,29
Fuel Oil 10°t 0.51 1.26 1.31 0.8 0.57 3.49 7.94 41816 21.1 1 56,
Other Petroleum 10°t | o 0 0 0 0 0 0 38369 20 1 0
Other Coking | 10't | 0 0 0 0 0 0.01 0.01 28435 25.8 1 269
Subtotal 502,763
Natural Gas | 100m° | 0 0 2.8 0 1.6 186.3 190.7 38931 15.3 1 14,164,943
Coke Oven Gas 1¢7 3 | O 5.2 10.7 42.4 3.8 0.1 62.2 16726 12.1 1 461,572
Other Gas | 107 3 | 126.9 39.5 0 17 43.6 0.1 227.1 5227 12.1 526,655
PLG 10°t 0 0 0 0 0 0 0 50179 17.2 1 0
Refinery Gas | 10°t | 0.86 8.1 1 0.97 0 0 10.93 46055 15.7 1 289,780
Subtotal 5,442,950
Total 406,286,055

Sources: China Energy Statistical Yearbook 2007
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Calculate with relevant data and formulae, the dtu A_ ,, is 98.5%%the value ford,, is0.126 and
the value ford.,, is 1.3%%.
Therefore,
EI:Thermal = /]Coal X El:CoaI,Adv + /]Oil X EI:OiI,Adv + /]Ga's>< EFGas,AdVZO' 9064tcoze/MWh
Table C3 Installed capacity of the Central China Pwer Grid in 2006
Installed Unit Jiangxi | Henan Hubei Hunan | Chongging  SichudTotal
Capacity n
Fuel-fired M 6568 32603 11623 10715 5594 9555 76658
Hydro M 3288 2553 8521 8648 1979 17730 42719
Nuclear M [0 0 0 0 0 0 0
Wind & M [0 0 0 17 24 0 41
Others W
Total M 9856 35156 20144 19380 7597 27285 119418
Sources China Electric Power Yearbook 2007
Table C4 Installed capacity of the Central China Pwer Grid in 2005
Installed _ Jiangxi | Henan Hubei Hunan | Chongqing  SichugTotal
. Unit
Capacity n
Fuel-fired M 5906 26267.8 9526.3 7211.6 3759.5 7496 60167.2
Hydro M 3019 2539.9 8088.9 7905.1 1892.7 14959.6 38405.2
Nuclear M 0 0 0 0 0 0 0
Wind & M [0 0 0 0 24 0 24
Others W
Total M 8925 28807.7 [17615.2 |15116.7 |5676.2 [22455.6 [98596.4
Sources China Electric Power Yearbook 2006
Table C5 Installed capacity of the Central China Pwer Grid in 2004
Installed Unit Jiangxi Henan Hubei Hunan | ChonggingSichuan [Total
Capacity
Fuel-fired M 5496 21788.5 9590.3 6779.5 3271.1 6900.3 53825.)7
Hydro M  [2549.9 |2438 7415.1 7448.2 1407.9 13382.9 34642
Nuclear M 0 0 0 0 0 0
Wind & M [0 0 0 0 0 0 0
Others w
Total M 8045.9 [24226.5 |17005.4 [(14227.7 (4679 20283.2 88467.7

Sources China Electric Power Yearbook 2005

Table C6. Calculation of BM Emission Factor of @ntral China Power Grid (2004-2006), MW
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New Capacity Percentage of

New Capacity = New Capacity New Capacity

2004 2005 2006 2005-2006  \eW apacity
Additions
A B C D=C-A
Fuel-fired (MW) | 53825.7 60167.2 76658 22832.3 73.77%
Hydro (MW) 34642 38405.2 42719 8077 26.10%
Nuclear (MW) |0 0 0 0 0.00%
wWind(MW) 0 24 41 41 0.13%
Total 88467.7 98596.4 119483 30950.3 100.00%
Percentage of Year 74.08% 82.56% 100%
2006
— CAI:'I)'hermal — —
EFgrid,BM,y = W XEF; o ma =0.9064X 73.77%=0.6687 tCZMWh
Total

D. Calculation of the Baseline Emission Factor ( BF g0 om .y )
EFgrid,CM,y:O-5>EFgridaOM: yt 0-5>EFgrid,BM: y= 0.5x1.2783 + 0.5 x 0.6687 = 0.9735 HMDNh

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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Annex 4
MONITORING INFORMATION

No Supplement Information.
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