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1 PROJECT DETAILS

1.1 Summary Description of the Implementation Status of the Project

The Yiyang Xiushan Hydropower Project, P.R. China (hereafter refers to "the project"), a newly built
hydropower project, is located the lower reaches of Zijiang River, Xiushan Town, Taojiang County, Yiyang
City of Hunan Province, P.R.China. The total installed capacity of the project activity is 65MW (5x13MW).
The annual electricity generation is expected to be 276,450 MWh and the electricity delivered to grid is
expected to be 257,570MWh, with 4235 utilization hours. The surface area at full reservoir level is 6.3
km?2, with power density 10.3W/m2. The electricity generated by the project activity is supplied to Central
China Power Grid ("CCPG"), displacing part of electricity generated by CCPG which is dominated by
thermal power plants, and thus greenhouse gas (GHG) emission reductions could be achieved.

As a renewable energy project, the project activity produces positive environmental and economic
benefits and contributes to the local sustainable development. The implementation of the project
achieves CO2 emission reduction by replacing electricity generated by fossil fuel fired power plants. The
estimated annual GHG emission reductions are 243,043 tCO2e. The implementation of the project

activity was:

Date Key Events
18/08/2005 Construction activities started
10/05/2009 Registered as a CDM project
01/10/2007 Commission starting date

01/10/2007 - 09/05/2009 1st VCS monitoring period

10/05/2009 - 31/12/2009 1st CDM monitoring period

01/01/2010 - 30/06/2011 2nd CDM monitoring period

01/07/2011 - 30/04/2012 3rd CDM monitoring period

01/05/2012 - 22/09/2012 4th CDM monitoring period

23/09/2012 - 30/09/2017 2nd VCS monitoring per(ijod (this monitoring
period)

During this monitoring period, the net electricity exports by the project is 1,140,708.515 MWh, and the
emission reduction achieved is 1,076,341tCOx.

1.2 Sectoral Scope and Project Type
Sectoral Scope 1: Energy industries (renewable - / nonrenewable sources);



v VCS

Project type: Hydropower generation project;

The project is not a grouped project.

1.3 Project Proponent

(0]5-Ti[F-1ile] M t-10s[cl Taohuajiang Energy Development Co., Ltd.

Contact person RAJVRYIVE]Y]
Il Project Manager

AGLICE No.1 Yingbin Road, Taohuajing Street, Taojinag County, Hunan
Province, China

LI [o - +86 15888054926

HAnEIN 3143248609@qqg.com

1.4 Other Entities Involved in the Project

Organization name VYA

Role in the Project B\

Contact person B\
LLCE NA
Address A
Telephone VA

Sl NA

1.5 Project Start Date

The project started on 01/10/2007.

1.6 Project Crediting Period

The project is registered under VCS scheme in 2011 and completed validation before
19/03/2020. Thus, it remains eligible to apply the crediting period requirements under VCS
scheme in 2011 which shall be a maximum of ten years and may be renewed at most twice, so
the first renewable VCS crediting period of the project should be updated from 01/10/2007 -
09/05/2009 to 01/10/2007 - 30/09/2017.


mailto:87833445@qq.com
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1.7 Project Location

The project is located in the lower reaches of Zijiang River, Xiushan Town, Taojiang County, Yiyang
City of Hunan Province, People's Republic of China. The project activity has geographical with the
north latitude of 28°51'N and east longitude of 112°11' E as shown in figure 1.
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Figure 1. Location of Yiyang Xiushan Hydropower Project, P.R. China
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1.8 Title and Reference of Methodology
Methodology:
ACMOO002 "Grid-connected electricity generation from renewable sources" (version 06)
Reference:

https://cdm.unfccc.int/methodologies/DB/XP2LKUSA61 DKUQCOPIWPGWDNSED5PG

And corresponding Tools of Meth ACMOO0O2 (version 06):
Reference:

https://cdm.unfccc.int/Reference/tools/index.html

1.9 Participation under other GHG Programs
The project was registered as a Clean Development Mechanism (CDM) project (reference
number: 1744) in UNFCCC with 3*7 years renewable crediting period started from 10/05/2009.
Please refer to the following link for details:

https://cdm.unfccc.int/Projects/DB/DNV-CUK1205730913.74/view?cp=1

The GHG emission reductions issued under CDM scheme were:

CDM monitoring period GHG emission reductions (tCO2e)
10/05/2009 - 31/12/2009 130,335
01/01/2010 - 30/06/2011 341,723
01/07/2011-30/04/2012 159,645
01/05/2012 -22/09/2012 109,665

1.10 Other Forms of Credit

The project is a registered CDM project with reference No. 1744. GHG emission reductions for
the period 10/05/2009 -31/12/2009, 01/01/2010 - 30/06/2011, 01/07/2011 - 30/04/2012,
01/05/2012 - 22/09/2012 of the project has been issued as CERs under CDM program, the
detailed information can be found at https://cdm.unfccc.int/Projects/DB/DNV-
CUK1205730913.74/view?cp=1.

All emission reductions during 23/09/2012 to 30/09/2017 have not and will not seek CDM CER
issuance. Emission reductions during this monitoring period will only seek issuance under VCS
program. The GHG emission reductions of 353,256 tCO2e generated from 01/10/2007 to
09/05/2009 by the project has been issued as VCUs under VCS program.


https://cdm.unfccc.int/methodologies/DB/XP2LKUSA61DKUQC0PIWPGWDN8ED5PG
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v7.0.pdf
https://cdm.unfccc.int/Projects/DB/RWTUV1256040897.46/view?cp=1
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1.11 Sustainable Development
The contributions of this project to the sustainable development of the host country and project
site are summarized as follows:

Because the hydropower plants of the project will generate electricity without GHG emission, the
project can help the local areas reduce GHG emissions by replacing some part of the electricity
from coal-fired power plants. And the project also helps decrease the local environmental
pollution caused by coal burning, which has remarkable environmental benefits. Thus, the project
achieved SDG 13 Climate Action?.

Electricity from renewable sources has been exported to the power grid. And the project makes
good use of the local water resource to solve the difficulties of lack of power and unstable voltage,
which help improve local life quality. Thus, the project achieved SDG 7 Affordable and Clean
Energy2.

During the construction, operation, and maintenance of this project, the project, directly and
indirectly, generates more job opportunities, which helps improve local employment and reduce
local poverty. Thus, the project achieved SDG 8 Decent Work and Economic Growth3. Refer to
table 1 for detail. The evidence of the project’s SD contributions have been provided in the
Appendix of this report.

! https://sdgs.un.org/goals/goall3

2 https://sdgs.un.org/goals/goal?

3 https://sdgs.un.org/goals/goal8



https://sdgs.un.org/goals/goal13
https://sdgs.un.org/goals/goal7
https://sdgs.un.org/goals/goal8
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Table 1: Sustainable Development Contributions

Net Impact on SDG

Indicator

Implemented activities to
increase

Implemented activities to
increase

Implemented activities to
increase

Current Project Contributions

During this monitoring period,
1,140,708.515 MWh of electricity
from renewable sources has been
exported to the power grid.

During this monitoring period, 38
people including 6 females were
and

employed for operation,

maintenance of this project.

During this monitoring period, the
project GHG
emission reductions of
1,076,341tCOze.

has achieved

Contributions Over Project Lifetime

From the operation start date of this project
activity to the end of this monitoring period,
1,999,284.322MWh  of
renewable sources has been exported to the
power grid.

electricity  from

The project activity generates temporary
working opportunities during the construction
period. From the operation start date of this
project activity to the end of this monitoring
period, 38 people were employed including 6
female.

From the operation start date of this project
activity to the end of this monitoring period, the
project has achieved GHG emission reductions
of 2,170,965tC0O2e.
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2

2.1

SAFEGUARDS

No Net Harm

A complete Environmental Impact Assessment (EIA) for the Yiyang Xiushan Hydropower Project
was done by Hunan Province Design & Research Institute of Water Resources and Hydropower
as entrusted by the project owners. The EIA has been approved by Hunan Environmental
Protection Bureau. The EIA is available for reference, and the main conclusions of the EIA are as
follows:

1. Ecological Impacts

No significant negative impacts are expected to take place on the terrestrial animals and plants
because detailed analysis shows that there are no rare and endangered propagation species in
the area of the project impact.

For the aquatic creatures, no rare and endangered aquatic species were found in reservoir
inundation area and construction area. With the dam rising, the water surface will broaden and
benefit the aquatic creatures’ existence and fish culture.

2. Water Environment

During the construction period, it is anticipated that there will be four types of pollutants:
suspended substances (SS), alkaline water, petroleum and COD. The wastewater containing SS
are mainly coming from sand flushing and concrete curing wastewater, which will have slight
impact on water quality. Wastewater discharge during construction period will have neglectably
slight impact on water PH and petroleum concentration. The COD concentration in the wastewater
discharged into the Zijiang River will have insignificant change.

During the project construction period, measures will be taken to reduce the impact of
construction wastewater and domestic wastewater on the water quality of the lower reaches of
the dam. The sedimentation treatment for construction wastewater will be applied. Oil separation
treatment for equipment flushing wastewater will be used. These measures can reduce the
impact of construction wastewater to be nearly neglectable.

When the project is put into operation, the main pollutions are the domestic pollution of the
local residents and agriculture. The water in the reservoir will be qualified to the level of Type Il

standard of the Environmental Quality Standardfor Surface Water (GB3838-2002) .

3. Atmospheric Environment

During construction, the main impacts on the atmospheric environment will come from flying dust
from construction and transportation. The main pollutants are TSP and NOx .

10
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To control atmospheric pollution, intensified management will be adopted to ensure all of the
equipment will comply with automobile emission standards.

4. Noise

The noise impact will mainly come from construction machines and transportation during
construction period.

To minimize these impacts, the project developer will strengthen the construction management
and limit the operation time of construction machines with high noise. In addition, the workers
will be protected by noise protecting devices such as earplugs and helmets.

5. Solid Wastes

The solid wastes will mainly come from construction wastes and domestic wastes. The project
developer will build a dumping site to store the solid wastes.

6. Water loss and soil erosion

On the basis of investigation, a Report on Scheme of Water and Soil Conservation for Xiushan
Hydropower Project, with detailed protection measures of soil erosion, was formulated, and was
approved by Hunan Province Water Conservancy Department.

It is concluded that with the implementation of the scheme the soil erosion will be under effective
control.

The environmental impacts of this project activity are considered insignificant by the project
participants and the Chinese government, even though, the EIA of this project activity has been
done, and has been approved by the local environmental protection authority.

2.2 Local Stakeholder Consultation
Local Stakeholder Consultation during the project preparation stage:

At project proposal stage, the project developer invited comments by issuing questionnaires and
holding consultation meeting of the potential stakeholders for this project activity. The comments
were collected from the regions which are directly connected with the project activity, covering
Santangjie Town, Xiushan Town, Zhanxi Township and Fugiushan Township.

Total 140 questionnaires were distributed and 126 were collected. All of the opinions from the
local stakeholders had been collected and considered.

All of the comments received were summarized in Table 8. It is obvious that most of people
uphold Yiyang Xiushan Hydropower Project; they think that the project will benefit the local traffic
situation and flood control. In the meantime, the project will accelerate the local economic
development, most of the inhabitants will benefit from the project directly or indirectly. And most

11



v VCS

of the people consulted are care of the influence to the environment. More than 90% of the

consulted people wish the project can start early;

The stakeholders at the meeting expressed their views on emigration, transportation and
electricity supply, and fully supported the project activity. The stakeholders also raised three

issues to the project developer, and hoped these three issues can be addressed, as follows:

1. It is their hope that the traffic infrastructure of reservoir area can be further improved.

2. The Project activity may lead to soil salinization for part of the land, the project developer

was expected to take actions to address this issue.

3. To avoid the flood risk, the Project developer should take actions to reinforce the

embankment.

Table 2 Summary of the comments received

ltem Number of people Percentage (%)
consulted
Which kind of influences | Preparing period 21 17.5
will be brought to you from
the project? Construction period 63 52.5
Running period 36 30
The degree of influence on Severely 27 22.5
your life from the project?
Lightly 66 55
No 27 22.5
Which aspect do you pay Economic 63 52.5
attention to about the
project? Environment 51 425
Others 6 5
Is the project benefiting the | Advantage 102 85
local natural environment?
Disadvantage 9 7.5
No influence 9 7.5
Would you like to move and | Yes 75 62.5
resettle?
No 9 7.5
With some terms 36 30

12
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Which kind of Noise 21 17.5
environmental pollution
affects you most severely? Ecological destroy 42 35
Water pollution 36 30
Others 21 17.5
Do you uphold this project to Yes 108 90
be implemented?
Unconcern 12 10
No 0 0

All'in all, the local government and inhabitants are supportive of the Project activities. According
to the comments received, further protective measurements will be taken for alleviating
environmental impacts. Response measures to the issues raised at the meeting are as follows:

1. As to the local traffic infrastructure, the Project developer will increase investment to build
road, bridge and ferry;

2. The Project developer will increase irrigation and drainage machines, and build drainage
ditches to minimize soil salinization, the EIA and relevant environmental protection plan have
been approved by local government.

3. The Project owner will increase the flood control standard of the embankments by
strengthening the banks.

4. The resettlement plan report have been carried out by Hunan Province Design &
Research Institute of Water Resources and Hydropower in May 2005, in which the compensation
for resettlement is detailed as per state regulation and the plan has been approved by Hunan
provincial Government in June 2005.

All the measures will be carried out under the supervision of construction supervisors and
relevant departments.

Local Stakeholder Consultation during the project implementation stage:

A grievance book is kept at the project owner office. Anyone can go there and record their
grievance or comment in the book. The project owner personnel will review and respond to the
comments and record the response in the book as well. Meanwhile, the local authority has also
conducted spot checks on the implementation of the project from time to time as per the request
from the local governments’ regulations. There are no negative comments received for the
project. In line with VCS requirements all the processes have been implemented to receive
comments from local stakeholders as well as communicate with them at periodic intervals.

13
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2.3 AFOLU-Specific Safeguards

NA.

IMPLEMENTATION STATUS

Implementation Status of the Project Activity

The main contractures of the project include dam, outlet structure, water inlet structure, power
house and switching station, and etc, and the powerhouse is built right after the dam.The project
employs 5 units of GZTFO8-wp-625 turbines, and 5 units of SFWG13-80/6630 generators. Water
would drive the turbines and generators to produce electricity (refer to table 3 for details). The
electricity would be delivered to Hunan Provincial Grid through two transmission line, which is
“Xiuguan” line and “Xiuxiao” line. Correspondingly the two substations are Niutanhe substation

and Xiaojiashan substation.

Table 3 Technical Parameters for Key Equipments

Q:uig?:zsof Type wa:frtE:a q Rated flow | Rated output Manufacturer
5 GZTZZ?'WD' 5.1m | 297.6m3/s|  13.4MW Ti:gﬂ?p:}:aemapﬁ'::t"y
g::g:;?;?sf Type vF;ifgde Rated power, Power factor Manufacturer
5 :g\;\/6661330- 10.5kv | 14.9MW | 0.9 (hysteresis) Ti:gﬂ?p:}:ae?ftapﬁ'::t"y
“Xiuxiao”

Line Lo
Xiaojiashan

Substaion

v

Niutanhe
Substaion

Ad

soulqIn I, I9e M
SI0]BIDUIN)
SIQULIOJSUEI |

DdoD

“Niuguan”
Line

Figure 1: Technical process diagram

During this monitoring period, no special events happened, which could impact the applicability
of the applied methodology. The power plant is in normal operation.

14
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Deviations

3.2.1 Methodology Deviations

There is no methodology deviation applied to this monitoring period.

3.2.2 Project Description Deviations

3.3

4.1

The project is registered under VCS scheme in 2011 and completed validation before
19/03/2020, thus it remains eligible to apply the crediting period requirements under VCS
scheme in 2011, the project VCS crediting period is applicable to a maximum of 10 years which
may be renewed at most two times. Therefore, the first VCS crediting period of the project should
be updated from 01/10/2007 -09/05/2009 to 01/10/2007 - 30/09/2017. Accordingly, the total
VCS crediting period should be 01/10/2007 - 30/09/2037. However, as the project is also
registered as a CDM project with a seven year twice renewable project crediting period, which is
from 10/05/2009 to 09/05/2030. Therefore, the total length of VCS crediting period should be
no more than 21 years which is from 01/10/2007 to 30/09/2028.

The deviation for the crediting period is applicable to this monitoring period (23/09/2012 to
30/09/2017) and it has no impacts on the applicability, additionality or baseline of the project.
There are no other project description deviations occurred in this monitoring period or a previous
monitoring period.

Grouped Projects

NA.

DATA AND PARAMETERS

Data and Parameters Available at Validation

The baseline grid emission factor
registered CDM PDD

BUESdle=Yio) Mo Ml oI [o-Ne ]l As per registered CDM PDD
data or description of
measurement methods

and procedures applied

15
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Purpose of Data Calculation of baseline emissions

Comments Calculated ex ante and fixed for the first crediting period.

Data / Parameter GEN;.y

Data unit MWh

Description Power generation of source j in year y ( 2002-2004, Chongqging

City, Sichuan Province, Henan Province, Jiangxi Province, Hubei
Province and Hunan Province)

Source of data China Electric Power Yearbook (2003-2005)

Value applied 2002: 183,733,384.7
2003: 225,987,719.2
2004: 249,074,186.3

Refer to Annex 2 (Table A1, A2, A3)

Justification of choice of ROiildEIRSI IR IleS
data or description of

measurement methods
and procedures applied

Purpose of Data Calculation of baseline emissions

Comments Calculated ex ante and fixed for the first crediting period.

Data / Parameter PRm.y
Data unit

Description Utilization rate of thermal plant m in year y (2002-2004,

Chongging City, Sichuan Province, Henan Province, lJiangxi
Province, Hubei Province and Hunan Province)

Source of data

X

China Electric Power Yearbook (2003-2005)

16
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Value applied

Comments

Data / Parameter

Data unit

Description

Source of data

Value applied

Justification of choice of
data or description of
measurement methods
and procedures applied

Purpose of Data

Comments

Data / Parameter

Data unit

Description

Source of data

Justification of choice of
data or description of
measurement methods
and procedures applied

Purpose of Data

2002 2003 2004
Jiangxi 7.67 6.43 7.04
Henan 8.03 7.68 8.19
Hubei 7.73 3.81 6.58
Hunan 7.73 4.58 7.47
Chongging | 10.21 8.97 11.06
Sichuan 9.59 4.41 9.41

Refer to Annex 2 (Table A1, A2, A3)

Official Statistics

Calculation of baseline emissions

Calculated ex ante and fixed for the first crediting period.

Fijy

Mt/1010ms3

Fuel i consumed in year y for electric power j (2002-2004,
Chongging City, Sichuan Province, Henan Province, Jiangxi

Province, Hubei Province and Hunan Province)

China Energy Statistical Yearbook (200-2005)

Refer to Annex 2 (Table A4, A5, AB)

Official Statistics

Calculation of baseline emissions

Calculated ex ante and fixed for the first crediting period.

NCV;

TJ/fuel mass or volume
Net calorific value per ton or m3 of fuel i

China Energy Statistical Yearbook (200-2005)

17
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Value applied Refer to Annex 2 (Table A10)

BV ile2=Yd[o] Mo lelg oI [e-We} M couNtry-specific values
data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of baseline emissions
Calculated ex ante and fixed for the first crediting period.

Data / Parameter EFco2,i
Emission factor of fuel i per specific energy

Source of data IPCC Guidelines for National Greenhouse Gas Inventories
(revised in 1996)

Value applied Refer to Annex 2 (Table A10)

BIVE A jfe=Yilo] Mol el oI o= No )@ |IPCC Default Values
data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of baseline emissions
Calculated ex ante and fixed for the first crediting period.

Data / Parameter OXID;i
Oxidation factor of fuel i

Source of data IPCC Guidelines for National Greenhouse Gas Inventories
(revised in1996)
Value applied Refer to Annex 2 (Table A10)

VA il Nile s e Mg oI - Xe )@ |IPCC Default Values
data or description of
measurement methods

and procedures applied

18
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Purpose of Data Calculation of baseline emissions

Comments Calculated ex ante and fixed for the first crediting period.

Data / Parameter GENEbest,coal

X

Data unit

Description Power supply efficiency of commercially-optimized coal-fired

thermal power plant

Source of data Notification on Determining Baseline Emission Factor of China--

Calculation of the Baseline BM of Electric Power Grid in China,
published at China CDM website, by Chinese DNA
36.53%

Refer to Annex 2 (Table A11)

Value applied

Justification of choice of
data or description of
measurement methods
and procedures applied

country-specific values

Purpose of Data Calculation of baseline emissions

Comments Calculated ex ante and fixed for the first crediting period.

Data / Parameter GENEbest,oil/gas

X

Data unit
Description Power supply efficiency of commercially-optimized thermal
power plant (including oil-firing and gas-firing)

Source of data Notification on Determining Baseline Emission Factor of China--
Calculation of the Baseline BM of Electric Power Grid in China,
published at China CDM website, by Chinese DNA

Value applied 45.87%

Refer to Annex 2 (Table A11)

Justification of choice of
data or description of
measurement methods
and procedures applied

country-specific values

19
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Purpose of Data Calculation of baseline emissions
Calculated ex ante and fixed for the first crediting period.

Data / Parameter CAPm,y,j
"

Description Installed capacity of hydropower resources i in province(s) m in
year y (2000-2004, Chongqing City, Sichuan Province, Henan
Province, Jiangxi Province, Hubei Province and Hunan Province)

Source of data China Electric Power Yearbook (2001-2005)

Value applied 2000: 36,637
2001: 50,395
2004: 34,642
Refer to Annex 2 (Table A12, A13, A14)

SVE ) jle=Nilo] el eI [-Ne) @ Official Statistics
data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of baseline emissions
Calculated ex ante and fixed for the first crediting period.

Data and Parameters Monitored

Electricity supplied to CCPG
Meter reading records

This parameter is monitored through 2 meters (M1 and M2) with
accuracy of 0.2s. M1 is installed at Niutanhe substation while M2
Description il iS installed at Xiaojiasha substation.

(NCEER TSIl At 24:00 on the last day of every month, a third part group (Hunan
L0 Rl VI OB Sl Grid Company, local substations, and the project owner) would
applied record the monthly meter readings of M1 and M2 and also confirm
jointly. After that, the electricity transaction would be done based
on the confirmed monthly data.
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Frequency of
monitoring/recording

Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data
Calculation method

Description of
measurement methods

and procedures to be
applied

Measured continuously and recorded monthly

1,140,715.225

The information of the electricity meters are shown in the following
table. The main information of the meters is shown below:

Meter Calibration
Type Serial No. Accurac Valid Date
No. - v Date

24/11/2011 | 23/11/2012

24/11/2012 | 23/11/2013

EDMI 24/11/2013 | 23/11/2014
M1 211297903 | 0.2s
Mk6E 24/11/2014 | 23/11/2015
24/11/2015 | 23/11/2016
24/11/2016 | 23/11/2017
24/11/2011 | 23/11/2012
24/11/2012 | 23/11/2013
EDMI 24/11/2013 | 23/11/2014

M2 211297905 | 0.2s
MkGE 24/11/2014 | 23/11/2015

24/11/2015 | 23/11/2016

24/11/2016 | 23/11/2017

Meters in the two substations are calibrated annually for accuracy.
Calibration record shows that the meters fulfil the requirement of
National Regulation.

Meter reading records are double checked with Electricity
transaction notes (ETNSs)..

Record and relevant documents are archived for a period of 2
years after the end of the total credit period of the VCS Project.

Calculation of baseline emissions
Measured directly by electricity meters.
NA

EGaux

MWh

Electricity supplied from CCPG
Meter reading records

This parameter is monitored through 2 meters (M3 and M4) with
accuracy of 0.2s. M3 and M4 are installed at the project site.

At 24:00 on the last day of every month, Hunan Grid Company and
the project owner would record the monthly meter readings of M3
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and M4 and also confirm jointly. After that, the electricity
transaction would be done based on the confirmed monthly data.

Frequenc of
q_ . y . Measured continuously and recorded monthly
monitoring/recording

Value monitored 6.710

The information of the electricity meters are shown in the following
table. The main information of the meters is shown below:

Meter Calibration
Type Serial No. Accurac Valid Date
No. yP v Date

11/04/2012 | 10/04/2013
11/04/2013 | 10/04/2014

11/04/2014 | 10/04/2015
M3 DTsD3a1 | 20050947 | 4 o

s _ 020005 11/04/2015 | 10/04/2016

Monitoring equipment

11/04/2016 | 10/04/2017

11/04/2017 | 10/04/2018

11/04/2012 | 10/04/2013

11/04/2013 | 10/04/2014

11/04/2014 | 10/04/2015
M4 pTspaa1 | 20090947 | 4 o

020009 11/04/2015 | 10/04/2016

11/04/2016 | 10/04/2017
11/04/2017 | 10/04/2018

Meters in the two substations are calibrated annually for accuracy.
Calibration record shows that the meters fulfil the requirement of

National Regulation.
QA/QC procedures to be

) Meter reading records are double checked with Electricity
applied

transaction notes (ETNs).

Record and relevant documents are archived for a period of 2
years after the end of the total credit period of the VCS Project.

Purpose of the data Calculation of baseline emissions

Calculation method Measured directly by electricity meters.
“

Data / Parameter Area
m

Surface area at full reservoir level
Source of data Measurement result provided by third party
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Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data
Calculation method

Comments

Monitoring Plan

1. Monitoring system

As per MR of previous CDM monitoring period, this parameter
has been measured by an engineering survey by Hunan
Investigation and Design Institute of Water Conservancy and
Electric Power. Thus the data measured is reliable and
creditable.

As per registered CDM PDD, this parameter is measured once at
the start of the operation of the project.

6,300,000

As per MR and FVeR of previous CDM monitoring period that
approved by CDM EB, this parameter has been measured by an
engineering survey by Hunan Investigation and Design Institute
of Water Conservancy and Electric Power.

/
Calculation of project emissions

/

Calculated ex ante and fixed for the first crediting period.

As described in monitoring plan in the registered CDM PDD and Power Purchase Agreement, the
electricity generated by the proposed project is connected into the CCPG through Niutanhe
Substation and Xiaojiashan Substation, which in correspondingly the transmission line are

named as “Xiuguan” line and “Xiuxiao” line.

M1 and M2 are the main meters, which are installed at the substations. They are used for
transaction and monitoring the electricity supplied to CCPG. M3 and M4 are the auxiliary meters,
which are installed at the project site. They are used to monitoring electricity drawn from the
CCPG, as described by the PDD.

Figure 2 is the monitoring system diagram of the proposed project.
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CCPG CCPG
Main Meter, 0.2s Main Meter, 0.2s
bi-lateral bi-lateral
Niutanhe Xiaojiasha
Subtation Subtation
“Xiuguan” Line “Xiuxiao” Line
Main Transformer Main Transformer

Auxiliary Meter, 0.2s Auxiliary Meter, 0.2s,

B0

bi-lateral bi-lateral
#4 #
13MW 13MW

Figure 2: the monitoring system diagram of the proposed project
2. Operational and Management Structure

The operational and management structure of the project is shown in Fig 3. The respective
responsibilities of each department are as follows:

General Manager: Leader of the VCS monitoring team. Take in charge of issues related to the
VCS affairs, such as track and control the development VCS; Perform Final examination of VCS
related documents.

Chief Engineer: Support General Manager's work in VCS monitoring. Temporally take the
responsibility of VCS monitoring leader when General Manager is not available.

Integrated Management Office: Archive the VCS related documents; Coordinate parallel
departments when there is dispute.

Productive Technology Management Office: Meter calibration and equipment maintenance;
Record meter readings every month.

Quality Supervision and Technology Guarantee: Perform double-check to documents or statistics
before archiving.
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Finance Office: Collect and Provide finance related documents, such as sales receipts, for
doublechecking.

All the people involved would be trained before they take the position in monitoring team.

General Manager

Chief Engineer

' - N i - - -

Integrated Productive Quality Supervision Finance Office
Management Office Technology and Technology
L ) | Management Office | | Guarantee y

| 1
“y, e et .~
Hydraulic Equipment Equipment
ﬂl}e.'atiﬂn Office Operation Office Maintain Office

. - L. L A

3. Data collection

Electricity supplied to the Grid (EGy) and Electricity drawn from the Grid (EGaux) are continuously
measured by the meters installed. At 24:00 on the last day of every month, a three part group
(Hunan Grid Company, local substations, and the project owner) would record the monthly meter
readings of M1 and M2 and also confirm jointly. After that, the electricity transaction would be
done based on the confirmed monthly data. In addition, Project owner would record the monthly
meter readings of M3 and M4, which used for calculation of the electricity drawn from CCPG, and
the data would be crossed check with main meter readings and sales receipts.

4 . Emergency procedures

If the malfunction happened to the meters, the related records would be made and problems
should be reported and settled quickly jointly by Grid Company and the Project owner, and the
emissions reduction during this malfunction period would not be claimed.
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QUANTIFICATION OF GHG EMISSION

REDUCTIONS AND REMOVALS

Baseline Emissions

The emission reduction by the project is calculated according to approved consolidated

methodology ACMOO002 (Version 06). The equation is showed below:

ERy = BE, - PE,

Where:

ERy is the emission reductions in year y (tCO2¢e/yr)

BEy is baseline emissions in year y (tCO2¢e/yr)

PEy is project emissions in year y (tCO2e/yr)

To calculate BEy:

BEy = (EGy- EGau) X EFy

Where:

BE, is Baseline emissions in year y (tCO2e/yr);

EFy is the emission factor in year y, calculated according to the registered CDM PDD;
EG, is Electricity supplied to CCPG (MWh).

EGaux is Electricity supplied from CCPG (MWh).

The emission factor has been determined ex ante as 0.9436tC0O2e/MWh.
Therefore, baseline emission can be calculated with the formula:

BEy = (EGy - EGauw) x 0.9436
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Table 4. The summarization of baseline reductions from 23/09/2012 ~ 30/09/20174

Meter readin cgﬁzulf:'ﬁgr?gf LS E:::cuuslz'(cjigzr cz:iulfzgg:%rf
Period e € ETNs - reading ETNs of oo emiss_ion o Baseline
reductions (EEEE reductions TGS A Emission
(MWh) (t CO2e/MWh) (1CO2¢)
from to EGy (MWh) EGaux (MWh) EG{“;IVEV?]‘;’“X

23/09/2012 | 30/09/2012 2,141.920 2,141.920 2,141.920 0.110 0.110 0.110 2,141.810 0.9436 2,021
01/10/2012 | 31/10/2012 20,331.338 20,331.338 20,331.338 0.110 0.110 0.110 20,331.228 0.9436 19,184
01/11/2012 | 30/11/2012 17,996.582 17,996.582 17,996.582 0.110 0.110 0.110 17,996.472 0.9436 16,981
01/12/2012 | 31/12/2012 17,694.542 17,694.542 17,694.542 0.110 0.110 0.110 17,694.432 0.9436 16,696
2012 subtotal 58,164.382 58,164.382 58,164.382 0.440 0.440 0.440 58,163.942 0.9436 54,882
01/01/2013 | 31/01/2013 17,996.594 17,996.594 17,996.594 0.110 0.110 0.110 17,996.484 0.9436 16,981
01/02/2013 | 28/02/2013 18,886.546 18,886.546 18,886.546 0.110 0.110 0.110 18,886.436 0.9436 17,821
01/03/2013 | 31/03/2013 18,238.765 18,238.765 18,238.765 0.110 0.110 0.110 18,238.655 0.9436 17,209
01/04/2013 | 30/04/2013 18,637.561 18,637.561 18,637.561 0.110 0.110 0.110 18,637.451 0.9436 17,586
01/05/2013 | 31/05/2013 19,734.950 19,734.950 19,734.950 0.110 0.110 0.110 19,734.840 0.9436 18,621
01/06/2013 | 30/06/2013 20,478.425 20,478.425 20,478.425 0.110 0.110 0.110 20,478.315 0.9436 19,323
01/07/2013 | 31/07/2013 20,896.582 20,896.582 20,896.582 0.110 0.110 0.110 20,896.472 0.9436 19,717
01/08/2013 | 31/08/2013 19,966.583 19,966.583 19,966.583 0.110 0.110 0.110 19,966.473 0.9436 18,840

01/09/2013 | 30/09/2013 1,939.562 1,939.562 1,939.562 0.110 0.110 0.110 1,939.452 0.9436 1,830
01/10/2013 | 31/10/2013 18,945.896 18,945.896 18,945.896 0.110 0.110 0.110 18,945.786 0.9436 17,877
01/11/2013 | 30/11/2013 18,696.589 18,696.589 18,696.589 0.110 0.110 0.110 18,696.479 0.9436 17,641
01/12/2013 | 31/12/2013 18,496.597 18,496.597 18,496.597 0.110 0.110 0.110 18,496.487 0.9436 17,453
2013 subtotal 212,914.650 212,914.650 212,914.650 1.320 1.320 1.320 212,913.330 0.9436 200,899
01/01/2014 | 31/01/2014 18,496.698 18,496.698 18,496.698 0.110 0.110 0.110 18,496.588 0.9436 17,453
01/02/2014 | 28/02/2014 18,464.215 18,464.215 18,464.215 0.110 0.110 0.110 18,464.105 0.9436 17,422
01/03/2014 | 31/03/2014 18,796.345 18,796.345 18,796.345 0.110 0.110 0.110 18,796.235 0.9436 17,736
01/04/2014 | 30/04/2014 18,658.216 18,658.216 18,658.216 0.110 0.110 0.110 18,658.106 0.9436 17,605
01/05/2014 | 31/05/2014 19,442.803 19,442.803 19,442.803 0.110 0.110 0.110 19,442.693 0.9436 18,346

4 According to the approved MR of CDM monitoring period from 01/05/2012 - 22/09/2012, the value of EGy and EG,u from 01/09/2012 to 22/09/2012 was 17640.480 MWh
and 0. According to meter reading records and ETNs, the value of EG, and EG,.x of period from 01/09/2012 to 30/09/2012 was 19782.4MWh and 0.11MWh. Therefore, the
value of EG, and EG,y of period from 23/09/2012 to 30/09/2012 was calculated to be 2,141.920 MWh and 0.11MWh. The value of this period has been confirmed by local
power grid company.
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01/06/2014 | 30/06/2014 | 20,468.542 20,468.542 20,468.542 0.110 0.110 0.110 20,468.432 0.9436 19,314
01/07/2014 | 31/07/2014 | 20,836.910 20,836.910 20,836.910 0.110 0.110 0.110 20,836.800 0.9436 19,661
01/08/2014 | 31/08/2014 | 20,864.254 20,864.254 20,864.254 0.110 0.110 0.110 20,864.144 0.9436 19,687
01/09/2014 | 30/09/2014 19,543.268 19,543.268 19,543.268 0.110 0.110 0.110 19,543.158 0.9436 18,440
01/10/2014 | 31/10/2014 19,036.954 19,036.954 19,036.954 0.110 0.110 0.110 19,036.844 0.9436 17,963
01/11/2014 | 30/11/2014 18,595.630 18,595.630 18,595.630 0.110 0.110 0.110 18,595.520 0.9436 17,546
01/12/2014 | 31/12/2014 18,647.821 18,647.821 18,647.821 0.110 0.110 0.110 18,647.711 0.9436 17,595

2014 subtotal 231,851.656 231,851.656 231,851.656 1.320 1.320 1.320 231,850.336 0.9436 218,768
01/01/2015 | 31/01/2015 18,585.497 18,585.497 18,585.497 0.110 0.110 0.110 18,585.387 0.9436 17,537
01/02/2015 | 28/02/2015 18,523.674 18,523.674 18,523.674 0.110 0.110 0.110 18,523.564 0.9436 17,478
01/03/2015 | 31/03/2015 18,742.130 18,742.130 18,742.130 0.110 0.110 0.110 18,742.020 0.9436 17,684
01/04/2015 | 30/04/2015 18,640.596 18,640.596 18,640.596 0.110 0.110 0.110 18,640.486 0.9436 17,589
01/05/2015 | 31/05/2015 19,358.214 19,358.214 19,358.214 0.110 0.110 0.110 19,358.104 0.9436 18,266
01/06/2015 | 30/06/2015 | 20,232.510 20,232.510 20,232.510 0.110 0.110 0.110 20,232.400 0.9436 19,091
01/07/2015 | 31/07/2015 | 20,786.142 20,786.142 20,786.142 0.110 0.110 0.110 20,786.032 0.9436 19,613
01/08/2015 | 31/08/2015 | 21,096.570 21,096.570 21,096.570 0.110 0.110 0.110 21,096.460 0.9436 19,906
01/09/2015 | 30/09/2015 19,756.218 19,756.218 19,756.218 0.110 0.110 0.110 19,756.108 0.9436 18,641
01/10/2015 | 31/10/2015 18,983.695 18,983.695 18,983.695 0.110 0.110 0.110 18,983.585 0.9436 17,912
01/11/2015 | 30/11/2015 18,748.963 18,748.963 18,748.963 0.110 0.110 0.110 18,748.853 0.9436 17,691
01/12/2015 | 31/12/2015 18,724.130 18,724.130 18,724.130 0.110 0.110 0.110 18,724.020 0.9436 17,667

20415 subtotal 232,178.339 232,178.339 232,178.339 1.320 1.320 1.320 232,177.019 0.9436 219,075
01/01/2016 | 31/01/2016 18,543.264 18,543.264 18,543.264 0.110 0.110 0.110 18,543.154 0.9436 17,497
01/02/2016 | 29/02/2016 18,497.523 18,497.523 18,497.523 0.110 0.110 0.110 18,497.413 0.9436 17,454
01/03/2016 | 31/03/2016 18,656.987 18,656.987 18,656.987 0.110 0.110 0.110 18,656.877 0.9436 17,604
01/04/2016 | 30/04/2016 18,842.105 18,842.105 18,842.105 0.110 0.110 0.110 18,841.995 0.9436 17,779
01/05/2016 | 31/05/2016 19,087.540 19,087.540 19,087.540 0.110 0.110 0.110 19,087.430 0.9436 18,010
01/06/2016 | 30/06/2016 | 20,500.693 20,500.693 20,500.693 0.110 0.110 0.110 20,500.583 0.9436 19,344
01/07/2016 | 31/07/2016 | 21,036.554 21,036.554 21,036.554 0.110 0.110 0.110 21,036.444 0.9436 19,849
01/08/2016 | 31/08/2016 19,874.682 19,874.682 19,874.682 0.110 0.110 0.110 19,874.572 0.9436 18,753
01/09/2016 | 30/09/2016 19,356.210 19,356.210 19,356.210 0.110 0.110 0.110 19,356.100 0.9436 18,264
01/10/2016 | 31/10/2016 18,695.436 18,695.436 18,695.436 0.110 0.110 0.110 18,695.326 0.9436 17,640
01/11/2016 | 30/11/2016 18,800.365 18,800.365 18,800.365 0.110 0.110 0.110 18,800.255 0.9436 17,739
01/12/2016 | 31/12/2016 18,650.033 18,650.033 18,650.033 0.110 0.110 0.110 18,649.923 0.9436 17,598

2016 subtotal 230,541.392 230,541.392 230,541.392 1.320 1.320 1.320 230,540.072 0.9436 217,531
01/01/2017 | 31/01/2017 18,398.650 18,398.650 18,398.650 0.110 0.110 0.110 18,398.540 0.9436 17,360
01/02/2017 | 28/02/2017 18,866.548 18,866.548 18,866.548 0.110 0.110 0.110 18,866.438 0.9436 17,802
01/03/2017 | 31/03/2017 18,798.963 18,798.963 18,798.963 0.110 0.110 0.110 18,798.853 0.9436 17,738
01/04/2017 | 30/04/2017 19,012.540 19,012.540 19,012.540 0.110 0.110 0.110 19,012.430 0.9436 17,940
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01/05/2017 | 31/05/2017 | 19.466.525 | 19.466.525 | 19,466.525 0.110 0.110 0.110 19,466.415 0.9436 18,368
01/06/2017 | 30/06/2017 | 19.989.063 | 19.989.963 | 19,989.963 0.110 0.110 0.110 19,989.853 0.9436 18,862
01/07/2017 | 31/07/2017 | 20,586.302 | 20586.302 | 20,586.302 0.110 0.110 0.110 20,586.192 0.9436 19,425
01/08/2017 | 31/08/2017 | 20,066.774 | 20066.774 | 20,066.774 0.110 0.110 0.110 20,066.664 0.9436 18,934
01/09/2017 | 30/09/2017 | 19.878.541 | 19.878.541 | 19,878.541 0.110 0.110 0.110 19,878.431 0.9436 18,757
2017 subtotal 175,064.806 | 175,064.806 | 175,064.806 0.990 0.990 0.990 175,063.816 0.9436 165,186

Total of t:ésrigf“im””g 1,140,715.225 | 1,140,715.225 | 1,140,716.225 |  6.710 6.710 6.710 | 1,140,708.515 0.9436 1,076,341
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Thus, the baseline emission during this monitoring period is 1,076,341 tCOze.

5.2 Project Emissions

The power intensity of this project activity is calculated as follows:

PD = w = (65%106- 0) / (6.3x106 - 0) = 10.3 (W/m?2), greater than 10W/m2. As per
PJ—ABL

ACMOO0O02 (version 06), when PD is greater than 10W/m2, the project emission is O.
5.3 Leakage

According to methodology ACMOO0O2 (version 06), No leakage emissions should be considered
for the project activity.

5.4 Net GHG Emission Reductions and Removals

Saseline Project Net GHG
emissions or emissions or Leakage emission
removals removals emissions reductions or

(tCO2€) (tCO2e) (tCO2e) removals

(tCO2e)

23/09/2012~31/12/2012 54,882 0 0 54,882
01/01/2013~31/12/2013 200,899 0 0 200,899
01/01/2014~31/12/2014 218,768 0 0 218,768
01/01/2015~31/12/2015 219,075 0 0 219,075
01/01/2016~31/12/2016 217,531 0 0 217,531
01/01/2017~30/09/2017 165,186 0 0 165,186

Total 1,076,341 0 0 1,076,341

According to the registered CDM PDD, the estimated value of emission reduction during this
monitoring period is 243,043 tCO2e per year. The total estimated value of the emission reduction
of this monitoring period is calculated as:

. 243,043 tCO2ex number of monitored days
Total Estimated ERy = e Y
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In the monitoring period from 23/09/2012 to 30/09/2017 (1,834 days, both days included), the
estimated emission reduction is 1,221,208 tCO2e while the actual emission reduction is

1,076,341 tCOze.

Table 3. The comparison of emission reductions between the estimated and actual value

Estimated ERy during
Monitoring Period (tCO2ze)

Actual ERy during Monitoring
Period (tCO2¢e)

Difference Percentage (%)

1,221,208

1,076,341

-11.86%

Thus, the actual emission reduction is -11.86% lower than the estimated emission reduction,

which is caused by reasonable fluctuation of the water flow.
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APPENDIX 1: <EVIDENCE OF ACHIEVED
SD CONTRIBUTIONS>

SDG Target 7.2, SDG Indicator 7.2.1 Renewable energy share in the total final energy consumption

Amount of renewable energy

period Data source
(MWh)
) https://registry.verra.org/app/projectDet
01/10/2007 - 09/05/2009 112,886.964 ail/VCS/699
10/05/2009 - 31/12/2009 138,126.132
01/01/2010 - 30/06/2011 331,457.175 https://cdm.unfcce.int/Projects/DB/DN
g iew?cn=

01/07/2011 - 30/04/2012 169,187.224 V-CUK1205730913.74/view?op=1
01/05/2012-22/09/2012 106,918.312

23/09/2012 - 30/09/2017

(this monitoring period)

1,140,708.515

Section 5 of this report

Cumulative amount since
operation start

1,999,284.322
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Monitoring Report: VCS Version 4.1
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SDG Target 13, SDG Indicator Tonnes of greenhouse gas emissions avoided or removed

Amount of emission reductions

period Data source
(tCO2¢e)
01/10/2007 - 09/05/2009 353.256 https://registry.verra.org/app/projectDet
(VER) ’ aiI/VCS/699
10/05/2009 - 31/12/2009
130,335
(CER)
01/01/2010 - 30/06/2011
341,723
(CER) . )
https://cdm.unfccc.int/Projects/DB/DNV
S iew?cp=
01/07/2011 - 30/04/2012 CUK1205730913.74/view?cp=1
159,645
(CER)
01/05/2012 -22/09/2012
109,665
(CER)
23/09/2012 - 30/09/2017
1,076,341 Section 5 of this report
(this VCS monitoring period)
Cumulative amount since 2,170,965 /

operation start
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APPENDIX 2: <BASELINE INFORMATION>

Table Al. Calculation of thermal power in Central China Power Grid in 2002

Province Jiangxi Henan Hubei Hunan Chongqing Sichuan Total
G"'“c;';;“l: 12%:;“” 18,648,000 84,734,000 34,301,000 20,058,000 14,727,000 | 27,879,000
plant consumption rate (%) 7.67 8.03 7.73 7.73 10.21 9.59
Thermal f?v:";rt:}“ CePG 17217,698.4 | 77,929.859.8 | 316495327 | 18,507,516.6 | 13,223373.3 | 252054039 | 183,733384.7
Dita .";tjt-nt‘t’: China Electric Power Yearbook 2003
Table A2, Calculation of thermal power in Central China Power Grid in 2003
Province Jiangxi Henan Hubei Hunan Chongging Sichuan Total
G"’“E;*I]; ’;: irm;::rma' 27,165,000 | 95,518,000 39,532,000 | 29,501,000 | 16,341,000 32,782,000
plant consumption rate (%) 6.43 7.68 381 4.58 8.97 441
Thermal f‘;’:;';;:}“ COePG 254 ';"2%' 88,182,217.6 | 380258308 | 281498542 | 148752123 | 31,336,313.8 | 225987,719.2
Dara Source: China Eleciric Power Yearbook 2004
Table A3. Calculation of thermal power in Central China Power Grid in 2004
Province Jiangxi Henan Hubei Hunan Chongging Sichuan Total
Thermal P“;':;ﬁ;‘;f““m““ C | 30127000 109,352,000 | 43,034,000 | 37,186,000 16,520,000 34627000
plant cnnsum-ptinn rate (%) 7.04 819 6.58 747 11.06 941
Thermal power n CCPG 1 56 506 0592 | 100396.0712 | 402023628 | 344082058 | 14.692.8880 | 31.368.5993 | 249,074,1863

(MWh)

Data Source: China Eleciric Power Yearbook 2003
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Table A4. Statistics of energy consumption for power generation in Central China Power Grid in 2002

Chonggin

Fuel Type Unit _Tia:ng I[egan I [L::bﬂj I [uSan . Si{:tl':uan Gon Total
L - i=A+B+C+D+E+F
Raw Coal 10" Tons | 106263 | 4.679.02 171000 | 111378 | 39857 1,964.32 10,928.32

Clean Coal 10°Tons | 577 0.00 0.00 0.00 0.00 0.00 272

Other washed 10% Tons 3.66 26.49 0.00 0.00 249.99 0.00 280.14
Coke 10" Tons 0.00 1.15 0.00 0.00 0.00 0.00 1.15
Coke Oven Gas 10* m* 0.00 0.00 1.11 0.00 0.00 0.00 1.11
Other Coal Gas 10* m’? 0.00 2.16 0.00 0.00 0.00 0.00 2.16
Crude Oil 10°Tons | g 0.67 1.17 0.00 0.00 081 265
Diesel 10% Tons 1.00 .34 1.08 2.19 0.51 051 6.63

Fuel Oil 10°Tons | 33 0.16 0.34 0.69 0.00 151 3.03

LPG 10 Tons | g qp 0.02 0.00 0.00 0.00 0.00 0.02
Refinery Gas 10" Tons 049 0.00 0.00 190 0.00 0.00 239
Natural Gas 10* m* 0.00 0.00 0.00 0.00 0.00 1.75 1.75
Other Petroleum Products 10* Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Coking Products 10°Tons | 000 0.00 0.00 0.00 0.00 0.00 0.00
Other Encrgy Sources 10° Tee 0.00 3.38 0.00 0.00 0.00 0.00 338

(standard coal)

Data Source: China Energy Siatistics Year Book2000-2002
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Table AS. Statistics of energy consumption for power generation in Central China Power Grid in 2003

. - Jiangxi Henan Hubei Hunan | CPOMEAIN | giopan Total
uel Lype m A B C D % F G=A+B+C+D+E+F
Raw Coal 10° Tons | 142741 | 550494 | 207244 | 164647 | 76947 | 243093 13.851.66
A4
Clean Coal 10" Tons 0.00 0.00 0.00 0.00 0.00 0.00 000
4
Other washed 10" Tons 2.03 39.63 0.00 0.00 106.12 0.00 147.78
4
Coke 10" Tons 0.00 0.00 0.00 1.22 0.00 0.00 122
Coke Oven Gas 10*m® 0.00 0.00 0.93 0.00 0.00 0.00 093
Other Coal Gas 10*m® 0.00 0.00 0.00 0.00 0.00 0.00 000
¥
Crude Ol 107 Tons 0.00 0.50 0.24 0.00 0.00 1.20 194
i
Diesel 10" Tons 0.52 254 0.69 1.21 0.77 0.00 573
]
Fuel Oil 10" Tons 0.42 025 217 0.54 028 1.20 486
F1
LPG 10" Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i
Refinery Gas 10" Tons 1.76 6.53 0.00 0.66 0.00 0.00 895
Natural Gas 10* m’ 0.00 0.00 0.00 0.00 0.04 220 224
Other Petroleum Products 10" Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Coking Products 10° Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Energy Sources 10° Tee 0.00 11,04 0.00 0.00 16.20 0.00 27.24

(standard coal)

Data Source: China Energy Statistics Year Book2 004
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Table A6. Statistics of energy consum ption for power generation in Central China Power Grid 2004

e Unit Jiangsi | Henan | Hubei | Hunan Chﬂr;gan Sichuan | Toul
o - =A+BHC+DHE+F
Raw Coal 10* Tons | 1,863.80 | 6,948.50 | 2,510.50 | 2,197.90 | 87550 | 2,747.90 17,144.10

Clean Coal 10" Tons 0.00 234 0.00 0.00 0.00 0.00 2.34
Other washed 10" Tons 4893 | 10422 0.00 0.00 89.72 0.00 242 87
Coke 10* Tons 0.00 109.61 0.00 0.00 0.00 0.00 109.61

Coke Oven Gas 10* m’® 0.00 0.00 168 0.00 0.34 0.00 2.02
Other Coal Gas 10° m’ 0.00 0.00 0.00 0.00 261 0.00 2.61
Crude Oil 10" Tons 0.00 086 022 0.00 0.00 0.00 1.08
Gasoline 10* Tons 0.00 0.06 0.00 0.00 0.01 0.00 0.07

Diesel 10* Tons 0.02 3.86 1.70 1.72 1.14 0.00 8.44

Fuel Oil 10" Tons 1.09 0.19 955 1.38 048 1.68 1437

LPG 10" Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Refinery Gas 10* Tons 3.52 227 0.00 0.00 0.00 0.00 5.79
Natural Gas 10* m’ 0.00 0.00 0.00 0.00 0.00 227 227
Other Petroleum Products 10" Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Coking Products 10° Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00
“‘Tﬂf&jﬁ"g‘l‘{““ 10* Tee 0.00 16.92 0.00 15.20 2095 0.00 53.07

Data Source: China Energy Statistics Year Book 2005
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Table A7. Calculation of the Simple OM of Central China Power Grid in 2002

EF . . -
Fuel Type Unit Total fuel in CCPG in 2002 tt)cm ”{?;:F Mm:;m ‘lﬁ;;amc L BT
G i | ] K=G*H*1*1#44/12/10000 (Mass Uni)
K=G*H*I*J*44/12/1000 (Cubage Unit)
Raw Coal 10* Tons 1092832 0258 98.0 20,908 211,827 873.70
Clean Coal 10* Tons 272 0258 0% 0 26,344 66,430,355
Other washed 10* Tons 280.14 0258 9% 0 8,363 2,171,973.06
Coke 10% Tons 1.15 0.295 0% .0 28435 34,663.36
Coke Oven Gas 10°m 1.11 13.0 99 5 16,726 88,054.79
Other Coal Gas 108 m* 2.16 13.0 99 5 5,227 53,548.11
Crude Oil 10* Tons 2.65 20.0 99,0 41816 80,449 80
Diesel 10° Tons 6.63 202 09 1) 42652 207,353.29
Fuel Ol 10* Tons 3.03 21.1 99,0 41816 97,04523
LPG 10* Tons 0.02 17.2 99.5 50,179 629.76
Refinery Gas 10* Tons 2.39 18.2 99 5 46055 73,087.08
Natural Gas 10Fm 1.75 15.3 99,5 38,931 380,294.07
Other Petroleum Products 10* Tons 0.00 200 99.0 38,369 0.00
Other Coking Products 10° Tans 0.00 258 98.0 28435 0.00
Other E“”?-‘;xhw“{ﬁm“da“j 10 Tee 3.38 0.0 0.0 0.00 0.00

Total Emission Q)

215,081,402, 80tC0,¢

Total thermal power m CCPG ( P)

183,733,384 TOMWh

OM emussion factor in 2002 [=0)/ P]

1.17062tC0Oxe/MWh

Data Source: the calorific values of the fuels are from China Energy Statistics Year Book 20035, p3635. the potential emission factors are from " Revised
1996 IPCC Guidelines for National Greenhouse Gas Inventories: Workbook™, in chaprer I pages 1. 6, Table 1-2. OXID Data are from ™ Revised 1996 IPCC
Guidelines for National Greenhouse Gas Inventories: Workbook”, Chapter [, page 1.8, Table 1-4.
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Table A8. Calculation of the Simple OM of Central China Power Grid in 2003

Fuel Tvne Unit Total fuel in CCPG in EF OXID Mean low heat value C0O; Emission (t#C0Ose)
uel Lype m 2002 GefTIY | (%) (Mt kem®)
G H | ; K=G*H*1*1*44/127 10000 (Mass Unit)
! K=G*H*1*]*44/12/1000 (Cubage Unit)
Raw Coal 10* Tons 13,851 .66 258 98.0 20,908 268,492,109.10
Clean Coal 10% Tons 0.00 258 9%.0 263 44 0.00
Other washed 10* Tons 147.78 25.8 9%.0 8363 1,145,763.47
Coke 10% Tans 122 295 98.0 28435 36,773.30
Coke Oven Gas 10°m 093 13.0 095 16,726 73,775.63
Other Coal Gas 10%m? 0.00 13.0 995 5,227 0.00
Crude Oil 10* Tons 1.94 20,0 99,0 41,816 58,895.33
Diesel 10" Tons 573 20.2 99,0 42652 179,205.78
Fuel 01l 10* Tons 486 211 99.0 41816 155,656.71
LPG 10* Tons 0.00 17.2 99.5 50,179 0.00
Refinery Gas 10° Tons 8.95 18.2 995 46,055 273,694.28
Natural Gas 10m 224 15.3 095 38,931 486,776.41
Other Petroleum Products 10* Tons 0.00 20.0 99.0 38369 0.00
Other Coking Products 10¢ Tons 0.00 258 08.0 28435 0.00
Other Energy Sources(standand 10° Tee 2724 0.0 0.0 0 0.00
coal)
Total Emission 270,902,650.00tC0-¢
Total thermal power in CCPG ( P) 225 987,719.20MWh
OM emission factor in 2003 [=Q/ P] 1.19875tC0e/MWh

Data Source: the calorific values of the fuels are from China Energy Statistics Year Book 2005, p365. the potential emission factors are from " Revised
1996 IPCC Guidelines for National Greenhouse Gas Inventories: Workbook”, in chapter I pages 1. 6, Table 1-2. OXID Data are from ™ Revised 1996 IPCC
Cruidelines for National Greenhouse Gas Inventories: Workbook”, Chapter I, page 1.8, Tablel-4.
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Table A9. Calculation of the Simple OM of Central China Power Grid in 2004

Fuel Type Unit Total fuel in CCPG in 2002 | EF ;wm (13{(:}0 h’"“a‘;;ﬁ:’[i‘;;;“l”"‘ CO, Emission (1CO)
G H | | K=G*H*1*]*44/12 (Mass Unit) _
K=G*H*1*1*44/12/1000 (Cubage Unit)
Raw Coal 10* Tons 17,144.10 258 98.0 20,908 332,310,753.20
Clean Coal 10% Tons 2.34 258 0%.0 26,344 57,149.81
Other washed 10* Tons 242.87 258 9%.0 8,363 1,883.012.41
Coke 10° Tons 109.61 295 98.0 28435 3,303,869 86
Coke Oven Gas 10°m 202 13.0 995 16,726 160,243 .83
Other Coal Gas 108 m* 261 13.0 995 5227 64,703.96
Crude O1l 10* Tons 1.08 200 990 41816 32,787.09
Gasoline 10° Tons 0.07 18.9 99.0 43,070 206843
Diesel 10* Tons 8.44 202 99,0 42 452 263,961.03
Fuel Oil 10* Tons 14.37 21.1 99,0 41816 460,244 21
LPG 10* Tons 0.00 17.2 995 50,179 0.00
Refinery Gas 10* Tons 579 182 995 46055 177.060.32
Matural Gas 10°m’ 227 15.3 095 38,931 493,295 73
(Other Petroleum Products 10* Tons 0.00 200 99.0 38,369 0.00
Other Coking Products 10* Tons 0.00 258 Q8.0 28435 0.00
S{Juriirl:{f;r[ai?;j;ri};:nal) 10* Tee 53.07 0.0 0.0 0 0.00
Total Emission () 339,209,149 900C e
Total thermal power in CCPG ( P) 249.074,186.30MWh
OM emission factor in 2004 [=Q/ P 1.361 881C0O-e/MWh

Data Source: the calorific values of the fuels are from China Energy Statistics Year Book 2005, p363. the potential emission factors are from ™ Revised
1996 IPCC Guidelines for National Greenhouse Gas Inventories: Workbook”, in chapter I \pages 1. 6, Table I-2. OXID Data are from” Revised 1996 IPCC
Cruidelines for National Greenhouse Gas Inveniories: Workbook”, Chapter I, page 1.8, Table-4.

The weighted average for Simple Operating Margin (OM ) in the three yvears 2002-2004 1s:

_ (215,081,402 80+ 270,902,650.00 +339,209,149.90)

OM,y —

(183,733,384.70+ 225,987,719.20 + 249,074, 186.30)

=1.25261C0Oe! MWh
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Table A10 Calculation of the CO; emissions corresponding to solid, liquid and gas fuels for power generation

. Calorific o CO,
Fuel Type Unit Yiangci | Henan | Hubei | Hunan | “MO"8M | gipven |  Total value | Emission | yyip | Emission (
g {k_lfksg factor {COe)
kJ/m’) 2
Raw Coal 10° Tons | 1.863.80 | 6948.50 | 2.510.50 | 2,197.9 | 875.50 | 274790 | 13242650 | 20,908 | 2580 | 0.980 | 332,310,753
Clean Coal 10* Tons 0.00 234 0.00 0.00 0.00 0.00 140 26,344 2580 0.980 57,150
Other washed 10*Tons 4893 10422 0.00 0.00 8972 0.00 532 8,363 2580 0,980 1,883,012
Coke 10* Tons 0 109.61 0.00 0.00 0.00 0.00 170 28,435 29.50 0.980 3,303,870
Total coal 337,554,785
Crude il 10* Tons 0.00 086 022 0.00 0.00 0.00 212 41,816 20.00 0,990 32,787
Gasoline 10* Tons 0.00 0.06 0.00 0.00 0.01 0.00 111 43,070 18.90 0.990 2068
Coal O1l 10* Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43,070 19.60 0,990 0
Diesel 10* Tons 0.02 3.86 1.70 1.72 1.14 0.00 354 42,652 20.20 0,990 263,961
Fuel Ol 10* Tons 1.09 019 955 138 048 1.68 353 41,816 21.10 0,990 460,244
Other Oil Products |  10° Tons 0.00 0.00 000 | 000 0.00 0.00 0.00 38,369 | 2000 | 0.990 0
Total Fuel 759,060
Natural Gas 107m® 0.00 0.00 000 | 000 0.00 07 1360 38,931 1530 | 0.995 493 296
Coke Oven Gas 10°m* 0.00 0.00 16.8 0.00 3.40 0.00 1740 16,726 13.00 0.995 160,244
Other Coal Gas 107 m* 0.00 0.00 0.00 0.00 26.10 0.00 1430 5227 13.00 0.995 64,704
LPG 10* Tons 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50,179 17.20 0995 0
Refinery Gas 10* Tons 3.52 227 0.00 0.00 0.00 0.00 188 46,055 18.20 0,995 177,060
Total gas 895,304
Total 339209149

Calculate: A, =99.51%, Ay, =022%, Ag,=027%.
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Table Al1l. Calculation of emission factor for different types of fuels

Variable SPL?“T\: Fuel emission OXID Emission factor

PP factor (tc/TJ) (tCOse /MWh)

efficiency

M N X Y=3.6/M/1000% N* X*44/12
Coal-fired | pro | 3653% 258 0.980 0.9136
plant
gas-fired plant | EFgeas | 45.87% 153 0.995 0.4381
oil-fired plant | Efpuge, | 45.87% 211 0.990 0.6011

Calculate the emission factor for thermal power plant:

EF et = Acou ¥

EF(‘r.l.rf..idr

+ Aoy X EFyy g + Au X EFG, uae

=0.909 1tCOe/MWh.

Table A12. Installed Capacity of CCPG in 2004

Installed Capacity | Unit | Jiangxi Henan Hubei Hunan Chongging | Sichuan Total
Thermal Capacity | MW | 54960 | 21,7885 | 95093 | 6,779.5 32711 6,900.3 70,743
Hydro Capacity | MW [ 2,5499 | 24380 | 74151 74482 1 407.9 13,382.9 | 34,6420
Nuclear Capacity | MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Capacity
and OtFt’maecr - MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total MW | 80459 | 242265 | 16,9244 | 142278 4,679 202832 | 88,386.8

Data Source : China Electric Power Yearbook 2001, among which the power generation of the Three
Gorges is not included in Hubei Province

Table A13. Installed Capacity of CCPG in 2001

Installed Capacity | Unmit | Jiangxi Henan Hubei Hunan Chongging | Sichuan Total
Thermal Capacity | MW | 48698 | 153490 | 80773 49978 2 8983 6,377.0 64,567
Hydro Capacity MW | 20678 | 24380 71256 5,966.1 12680 115315 | 50,395.0
Nuclear Capacity | MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Capacity
and(]tiaer - MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total MW | 6,9376 [ 17,787.0 | 15202.9 | 10,963.8 4,166.3 17,9085 | 103,963

Data Sowurce: China Electric Power Yearbook 2002
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Table Al4. Installed Capacity of CCPG in 2000

Installed Capacity | Umt | Jiangxa Henan Hube: Hunan Chongging | Sichuan Total
Thermal Capacity | MW | 44743 | 137890 | 80388 | 44774 29950 6,090.1 55863
Hydro Capacity | MW | 1,846.0 | 15280 7,070.5 58580 1,327.0 11,008.3 | 36,637
Nuclear Capacity | MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Capacity
and Otphir - MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total MW | 63203 | 153170 | 15,1093 | 10,3354 4,322 17,098.4 25,42
Data Sowrce : China Electric Power Yearbook 2001
Table Al5. Calculation of BM in Central China Power Grid
Installation Installatio Installation Newl‘_\,' a@ded Ratio in newly
in 2000 oo in 2004 _ installation _ addeq
in 2001 in 2000-2004 installation
A B C D=C-A
Thermal Capacity (MW ) 39.864.6 42,5692 53,7447 13,880.1 69.80%
Hydro Capacity (MW) 286378 30,397 34,642 6,004 2 30.20%
Nuclear Capacity (MW ) 0.0 0.0 0.0 0.0 0.00%
Wind Capacity (MW ) 0.0 0.0 0.0 0.0 0.00%
Total (MW ) 2082,501 30,397 34,642 18,884 100.00%
Ratio in 2004 installation 77.50% 82.55% 100.00%

Therefore it can be obtained that :

EF 3,=0 9091 %69 80%=0.6346 tCOe/MWh

The operating marginal (OM) emission factor 15 1.2526tC0O-e/MWh and the build marginal (BM)
emission factor 15 0.6346 tCOe/MWh.

For OM emission tactor and BM emission factor, the default weights in ACMO002 (V6) 15 applicable.

Won

”'IHM =

=0.5

0.5

By weighted average, the baseline emission factor 1s obtained as 0.9436tCO-e/MWh.
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