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SECTION A.  General description of project activity 
 
A.1  Title of the project activity:  

Title: Yunnan Whitewaters Hydropower Development Project1  (“! %æI�>Ã>î>ÃGÄ;>Q61•&`

k�I} ”) 
Version: 2 
Date:  19/12/2006 (dd/mm/yyyy) 
 
A.2. Description of the project activity : 
 
The Project is a set of three cascade hydropower stations located on the White Waters River (I�>Ã>î  or  
Bái Shu� Ji� ng) of Yunnan Province in southwestern China.  The total installed capacity is 78 MW, with 
expected annual average electricity sales of 355.9 GWh over the first crediting period to the Yunnan 
Provincial Grid, part of the China Southern Power Grid (“CSPG”).  Through production of renewable 
power, the Project is expected to displace an average of 274,560 tCO2e/yr from 1 August, 2007 to 31 
July, 2014 for the first crediting period. 
 
Construction began in 2004, with Station #2 breaking ground in January 2004, Station #3 in June 2004, 
and Station #1 in October 2004.  The Project Company has been unable to fully raise the capital required 
to complete the Project domestically and is seeking debt financing from the International Finance 
Corporation (“IFC”) and other international development banks, and has proposed selling CDM credits.  
The IFC is considering lending up to US$22 million and will help mobilize other long term funding from 
Deutsche Investitions- und Entwicklungsgesellschaft mbH (“DEG”), and Société de Promotion et de 
Participation pour la Coopération Economique (“Proparco”) (all three parties are collectively referred to 
as “the Lenders”).  CDM funding is needed because the Project: 1) was unable to attract sufficient 
funding from domestic financiers, and 2) the debt service capacity is substantially lower than other 
projects with similar risks that the Lenders have financed elsewhere before. 
 
The Project will contribute to two of China’s major developmental challenges.  First, the Project will 
help satisfy increasing electricity demand in CSPG feeding China’s fast growing Pearl River Delta 
Region by exploiting China’s untapped clean and renewable energy resources.  This increasing demand 
has stimulated development of coal-fired power plants, which utilize China’s most abundant fuel 
resource.  The continued deployment of coal-fired power plants will aggravate the deleterious effects of 
air pollution on human health and increase greenhouse gas emissions.  In addition, China’s coal industry 
has a troubled safety record, with estimates of more than 5,000 coal miners killed annually.2  The Project, 
by utilizing hydropower, will play a part in shifting power generation to more sustainable alternatives.  
To minimize its own environmental and social impact, the Project has limited the scale of its water 
reservoirs, and is implementing comprehensive environmental management and resettlement plans, 
which have been developed through extensive stakeholder consultation. 
 

                                                      
1 The project name is indicated as “Yunnan Baishui River Hydropower Station Project” in the Letter of Approval 
from Chinese DNA. 
2 Associated Press (2006).  “China Begins Coal Mine Safety Crackdown”.  5 January 2006. 
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Secondly, the Project will introduce much-needed investment capital and employment to a poverty-
stricken, remote mountainous region of Yunnan Province.  Yanjin County is a “national level poverty 
county”3, with limited development prospects owing to its remote location, inadequate infrastructure, 
limited cultivable land, and lack of non-farming employment opportunities.  The Project will create 
approximately 600 locally filled construction jobs, and 50-60 permanent operating jobs thereafter. 
 
A.3.  Project participants: 
 

Name of Party involved 
Private and/or public 

entity(ies) project participants 

Kindly indicate if the Party 
involved wishes to be 
considered as project 
participant (Yes/No) 

People’s Republic of China 
(host) 

Yunnan Zhongda Yanjin Power 
Generation Corporation Ltd. 
(“Project Company”)  

No 

Italy International Bank for 
Reconstruction and Development 
(“IBRD”) as Trustee of the 
Italian Carbon Fund (Public 
entity) 

Yes 

 
Introduction to the Project Company.  The Project Company is Yunnan Zhongda Yanjin Power 
Generation Corporation, which operates six existing small hydropower stations in Yunnan Province, with 
a total installed generation capacity of 18.5 MW.  The controlling shareholder is the privately owned 
Zhejiang Zhongda Sanchuan Hydropower Development Corporation  (“Zhongda Sanchuan”).  
Headquartered in the city of Hangzhou in Zhejiang Province, Zhongda Sanchuan is a Chinese power 
project developer with experience in the development and operation of small-sized hydropower stations.  
The local government, Yanjin County, is a minority shareholder through its holding company Yanjin 
State Assets Management Company Ltd. 
 
Introduction to the Italian Carbon Fund.   The Italian Carbon Fund (“ICF”) was created in 2003 in an 
agreement between the Ministry of Environment and Territory of Italy and IBRD, the Fund’s manager.  
The ICF provides a government-endorsed alternative for Italian companies and public entities to obtain 
emission reductions.  The ICF will purchase greenhouse gas emission reductions from projects in 
developing countries and countries with economies in transition that may be recognized under such 
mechanisms as the Kyoto Protocol's CDM and JI. 
 
A.4.  Technical description of the project activity: 
 
 A.4.1.  Location of the project activity: 
 
  A.4.1.1.  Host Party(ies):  
 
Country:   People’s Republic of China 
 
                                                      

3 Source: China State Council Leading Group Office of Poverty Alleviation and Development ()Œ%0hñ5�_º%-). 
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  A.4.1.2.  Region/State/Province etc.:  
 
Province:   Yunnan  
Prefecture-level Municipality: Zhaotong Municipality  
County:    Yanjin County  
 
  A.4.1.3.  City/Town/Community etc: 
 
The Project plants are sited in the following townships: 
 
Station #1 and #2:  Miaoba Township 
Station #3:   Shizi Township and Miaoba Township 
 
In addition to the townships listed above, the Project activities and inundation will affect other 
neighboring townships. 
 
  A.4.1.4.  Detail of physical location, including information allowing the 
unique identification of this project activity (maximum one page): 
 
All three of the Project’s hydropower stations are on the White Waters River  near the confluence of the 
White Waters River and Heng River, as elaborated on the following maps. 
 

Yunnan Province Map 

 
Source: Project Company. 
 
Station #3 is closest to nearby cities, at a distance of 471 km to Yunnan’s provincial capital, Kunming , 
154 km from Zhaotong City , and about 7 km from Yanjin City.  The following map indicates the 
proposed sites for Stations #1, #2, and #3. 
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White Waters River Map 

 
Source: Project Company using map from Yunnan University. 
 
 A.4.2.  Category(ies) of project activity: 
 
The Project is categorized as: 
Sectoral Scope Number: 1 
Sectoral Scope:   Energy industries (renewable - / non-renewable sources) 
Project Activity: Grid-connected renewable power generation project activities from run-

of-river hydro power plants 
 
 A.4.3.  Technology to be employed by the project activity :  
 
Each of the three hydropower stations consists of a relatively low concrete gravity dam, a narrow 
reservoir, and an above-ground powerhouse to produce electricity that will be transmitted to the Yunnan 
provincial grid by high voltage transmission lines.  Stations #1 and #2 are of the dam-gate run-of-river 
type, while Station #3 is of the dam-diversion mixed type with a 2660 m long water diversion tunnel, 
which will direct water flow from the dam site to the powerhouse at the bank of the Heng River.  The 
Project reservoirs are largely confined within a steep narrow mountain gorge and provide only daily 
regulation capacity. 
 
Hydropower equipment will be supplied by Nanning Generating Equipment General Works  and 
Hangzhou Dalu Power Generation Equipment Co. Ltd. .  
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Selected Specifications of Project Hydropower Stations 
 Station #1 Station #2 Station #3 

Dam height (meters) 30.0 28.2 44.5 
Total water level (meters above sea level) 

Design flood 527.3 490.3 468.1 
Check flood 537.9 501.2 483.3 

Flood discharge capacity (cubic meters per second) 
Design flood 3740 3810 5463 
Check flood 6960 7180 8420 

Storage Capacity of Project Reservoirs (in millions of cubic meters) 
Total capacity 5.6 6.0 17.4 
Normal storage capacity 3.0 4.1 13.7 
Regulation capacity 1.2 1.7 6.6 

Power Density 
Installed capacity (W) 15,000,000 15,000,000 48,000,000 
Flooded surface area 
(m2) 

629,600 629,600 1,160,000 

   Power density (W/m2) 23.8 23.8 41.4 
Technology 

Manufacturer Nanning Nanning Hangzhou Dalu 
Model number ZZ580-LH-300 ZZ580-LH-300 HLA551-LJ-270 
Hydraulic turbine type Kaplan Kaplan Francis 
   Number of units 2 2 2 
Capacity per unit (MW) 7.5 7.5 24.0 
Rotational speed (rpm) 187.5 187.5 214.3 
Draft head (m) �  -0.2 -2 �  +0.53 
Maximum head (mWC) 17.9 17.9 52.1 
Minimum head (mWC) 8.7 8.7 38.0 
Rated head (mWC) 16.0 16.0 45.0 
Normal discharge 
(m3/sec) 

55.2 55.2 62.6 

Source: Project Company and Zhongda Hydroelectric Power Project report by STUCKY Ltd. 
 
Station #1 and #2 will be connected on one 110kV line, and Station #3 on a second line, both terminating 
at the Yanjin Central Hydropower Transformer Substation  to be built on the main regional power line.  
This substation will be constructed by the Yunnan Power Grid Corporation at Shizi Township, 
approximately 3 km from Station #3. 
 
 A.4.4.  Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse 
gas (GHGs) by sources are to be reduced by the proposed CDM project activity , including why the 
emission reductions would not occur in the absence of the proposed project activity, taking into 
account national and/or sectoral policies and circumstances:  
 
The Project is a non-GHG emitting technology.  In the absence of the Project, the CSPG would rely on 
operation and expansion of thermal and nuclear electricity generation.  Hence, the Project will reduce 
anthropogenic GHG emissions through avoiding higher GHG emissions from thermal power generation 
by the CSPG.  No additional emissions from Project construction and operation are being considered in 
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the analysis as these emissions would be comparable to, if not lower than, the emissions from investment 
in the “without the Project” expansion alternative. 
 
 A.4.4.1.  Estimated amount of emission reductions over the chosen crediting period:  
 

Period Annual estimation of emission reductions in 
tonnes of CO2e 

01/08/2007 to 31/07/2008 221,182 

01/08/2008 to 31/07/2009 278,527 

01/08/2009 to 31/07/2010 284,445 

01/08/2010 to 31/07/2011 284,445 

01/08/2011 to 31/07/2012 284,445 

01/08/2012 to 31/07/2013 284,445 

01/08/2013 to 31/07/2014 284,445 

Total estimated reductions (tonnes of CO2e) 1,921,977 
Total number of crediting years 7 
Annual average over the crediting period of 
estimated reductions (tonnes of CO2e) 

274,560 

Source: Baseline Study.   
 
 A.4.5.  Public funding of the project activity: 
 
The Project is seeking US$44 million of debt finance, representing 60% of total capital requirements.  
The IFC, DEG, and Proparco are considering lending up to US$22 million, US$12 million, and US$10 
million, respectively.  This is not Official Development Assistance funding.4 
 
SECTION B.  Application of a baseline methodology  
 
B.1. Title and reference of the approved baseline methodology applied to the project activity:  
 
Revision to the approved consolidated baseline methodology ACM0002: “Consolidated baseline 
methodology for grid-connected electricity generation from renewable sources” (Version 06 dated 19 
May 2006, Sectoral Scope 01), hereafter referred to as the “Methodology”.  The Methodology may be 
downloaded from http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html. 
 
 B.1.1. Justification of the choice of the methodology and why it is applicable to the project 
activity:  
 
The project activity is a grid-connected run-of-the-river hydropower project and meets all conditions 
stated in ACM0002: 
·  The project does not involve switching from fossil fuels to renewable energy; 

                                                      
4 While the Yanjin County government is a beneficial owner of the Project through its asset management company, it 
should be noted that the County was granted its ownership stake through transferring ownership of 18.5 MW of 
small hydropower stations to the Project Company.  These stations were built several years ago under state 
ownership and funding.  No public funds or assets have been or will be provided for the current Project. 
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·  The geographic and system boundaries for the relevant electricity grid can be clearly identified and 
information on the characteristics of the grid is available 

 
The Project meets the requirements of Annex 5 “Thresholds And Criteria For The Eligibility Of 
Hydroelectric Power Plants With Reservoirs As CDM Project Activities” issued at the 23rd Executive 
Board meeting, 22-24 February 2006.  The estimated power densities of the three hydropower stations 
are 23.8, 23.8, and 41.4 W/m2, respectively.  All three power densities exceed the 10 W/m2 minimum 
threshold required to use the approved Methodology. 
 
B.2. Description of how the methodology is applied in the context of the project activity: 
 
The baseline scenario, based on using the additionality tool, is the electricity that would have been 
generated by the operation of grid-connected thermal power plants and the addition of new fossil fuel-
based generating sources that the proposed Project will displace.  Section B.4 discusses the choice of 
CSPG excluding Hainan Province as the Project boundary.  Following the ACM0002 Methodology, the 
baseline emission factor is calculated as a combined margin (CM), consisting of the simple average of the 
operating margin emission factor (OM) and the build margin emission factor (BM): 
 
CM = 0.5 × OM + 0.5 × BM 
 
The combined margin represents the tCO2e/MWh that would have been emitted in the absence of the 
Project.  Emissions reductions will be claimed based on the total CO2e emissions mitigated by the 
Project, following the 4 steps described below. 
 
Step 1 – Calculation of the Operating Margin Emission Factor (OM) 
Step 2 – Calculation of the Build Margin Emission Factor (BM) 
Step 3 – Calculation of the Baseline Emission Factor (CM) 
Step 4 – Calculation of the Baseline Emissions Reductions (ERs generated) 
 
Step 1: Calculation of the Operating Margin Emission Factor (OM) 
 
Out of four options for the OM discussed in the Methodology, the Simple OM method was chosen, for 
the following two reasons: 
 

1. Detailed hourly dispatch data is not available.  The China Southern Power Grid Company runs 
the dispatch center and does not make this information available to the public. 

2. Historical data available for the last five years show that the ratio of electricity generated by low 
operating cost and must run sources, identified in the CSPG as hydro- and nuclear power plants, 
to the total electricity generated in the CSPG are 34.23%, 33.72%, 32.98%, 30.59%, and 28.00% 
from 2000 through 2004, respectively.5  Since these sources contribute much less than the 50% 
threshold specified in the Methodology, Simple OM is applicable for the Project. 

 
As a result of these two factors and in accordance with the Methodology which states:  
 

The Simple OM method (a) can only be used where low-cost/must run 
resources constitute less than 50% of total grid generation in: 1) average 

                                                      
5 China Electric Power Yearbook (2001, 2002, 2003, 2004, 2005). 
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of the five most recent years, or 2) based on long-term normals for 
hydroelectricity production. 

 
the Simple OM has been used. 
 
The Simple OM was calculated ex-ante using a three year average, based on the most recent statistics 
available at the time of PDD validation. 
 
The Simple OM emission factor (EFOM, simple, y) is calculated as the generation-weighted average 
emissions per electricity unit (tCO2e/MWh) of all generating sources serving the system, not including 
low-operating cost and must-run power plants: 
 

�

� ´
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Fi, j, y is the total amount of fuel i (in a mass or volume unit) consumed by relevant power source j in year 
y. 
 
j refers to the power sources delivering electricity to the grid, not including low-operating cost and must-
run power plants, and including imports to the grid. 
 
COEFi,j,y is the CO2 emission coefficient of fuel i (tCO2e/mass or volume unit of the fuel), taking into 
account the carbon content of the fuels used by relevant power sources j and the percent oxidation of the 
fuel in year y. 
 
GENj, y is the electricity (MWh) delivered to the grid by source j in year y. 
  
The CO2 emission coefficient COEFi is obtained as: 
 
COEFi = NCVi × EFCO2,i × OXIDi        (2) 
 
NCVi is the net calorific value (energy content) per mass or volume unit of a fuel i. 
 
OXIDi is the oxidation factor of the fuel (see page 1.29 in the 1996 Revised IPCC Guidelines for default 
values). 
 
EFCO2, i is the CO2 emission factor per unit of energy of the fuel i.  
 
In this PDD, NCVi for different fuels i were taken from China Energy Statistical Yearbook 2005 (most 
recent version available at time of PDD validation).  EFCO2, i are based on default values set by IPCC 
Good Practice Guidance.  The fraction of carbon oxidized for coal is 0.98 and fraction of carbon oxidized 
for fuel oil/diesel is 0.99, both default values set by IPCC Good Practice Guidance.  
 
EFOM, simple, y is calculated based on the electricity generation mix of the CSPG excluding Hainan, not 
including low operating cost/must run power plants, such as wind power, hydropower, nuclear power, 
etc.  It is calculated as a three-year average based on the most recent statistics available at the time of 
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PDD validation.  Data on different fuel consumption for power generation in the CSPG are taken from 
the China Electric Power Yearbook. 
  
In China, the power plant efficiency indicators include Electricity Generation Coal Consumption 
(EGCC), the amount of standard coal consumed to generate one kWh (kg standard coal/kWh) to the grid, 
and Electricity Supply Coal Consumption (ESCC), the amount of standard coal consumed to supply one 
kWh (kg standard coal/kWh) to the grid.  The China Electric Power Yearbook aggregates the EGCC and 
ESCC of all thermal power plants at the provincial grid level.  Note that the expression (EGCCy ÷ 
ESCCy) is equivalent to the expression (1 – Parasitic Use Rate). 
 
Ideally, the emission factor should be calculated using the actual electricity supplied to the grid instead of 
the electricity generated at plants.  That is, because the Project is replacing electricity (excluding low 
cost/must run power plants) in the grid, the basis for the emission reduction calculation should be the 
electricity delivered directly to CSPG, GENThermal, Grid, y.  However, there is no data available that 
identifies GENThermal, Grid, y in China.  Nevertheless, it is still possible to calculate total electricity delivered 
to the grid by fuel type with data available in China by using the following formula: 
 
GENThermal, Grid, y = GENThermal, Plants, y × ( EGCCy ÷ ESCCy )     (3) 
 
GENThermal, Grid, y is the electricity energy delivered to the grid by fuel-fired thermal power plants in year y. 
 
GENThermal, Plants, y is the electricity energy generated by fuel-fired thermal power plants in year y.  The 
source for this data is the China Electric Power Yearbook. 
 
EGCCy  is the average amount of standard coal consumed to generate one kWh of electricity at the 
thermal power plants in the CSPG. The source for this data is the China Electric Power Yearbook. 
 
ESCCy is the average amount of standard coal consumed to supply one kWh of electricity at the thermal 
power plants in the CSPG. The source for this data is the China Electric Power Yearbook. 
 
In CSPG, all hydro- and wind power plants are identified as having low operating costs and are must-run 
power plants.  They are thus excluded from the total generation when calculating the Simple OM 
emission factor.  Although some thermal power plants might also be considered “low cost, must run” 
plants, it is impossible to exclude them from the calculation, since there is no available data in China on 
quantities of electricity generated from such plants.  However, their inclusion in the calculation of the 
Simple OM emission factor actually improves the conservativeness of the emission reduction 
calculations, since newly built thermal power plants have higher generation efficiency and therefore 
lower emission factors.  Thus the inclusion of some “low cost, must run” thermal plants in the EFOM, simple, 

y calculation will result in fewer emission reductions being allocated to the Project. 
 
The CSPG is a slight net importer of electricity, with 2004 imports amounting to approximately 1.2% of 
its total generation6.  Based on discussions with the CDM validator, this amount has deemed to be 
sufficiently small that only the total electricity generated within the CSPG is used as the basis for 
calculating emission factors.  
 
Based on the formulae and data, the values for EFOM, simple, y, in tCO2e/MWh, are: 

                                                      
6 China Electric Power Yearbook (2005), p. 507. 
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Operating Margin Emission Factor 

 2002 2003 2004 
Operating Margin Emission Factor (tCO2e/MWh) 0.946 0.950 0.967 
Annual Generation (GWh) 185,168 222,780 263,574 

Source: Baseline Study calculation.  Detailed step-by-step calculations can be found in Annex III. 
 
Therefore, the generation-weighted average operating margin emission factor (OM) is: 
 
OM = 0.991 tCO2e/MWh 

 
Step 2: Calculation of the Build Margin Emission Factor (BM) 
 
For calculating, the BM, we elect Option 1.  The Build Margin emission factor (EFBM, y) ex-ante is 
defined as the generation-weighted average emission factor of the greater annual generation of: 
 

1. The five power plants that have been built most recently, or 
2. The power plant capacity additions in the electricity system that comprise 20% of the system 

generation (in MWh) and that have been built most recently. 
 
Both sets of plants exclude registered CDM project activities.  Given the size of the CSPG, the annual 
generation of the most recently built 20% of capacity far exceeds the annual generation of the five most 
recently built plants.  Therefore, we calculate BM using the most recently built 20% of capacity. 
 
Because data is not available to identify and quantify the individual power plants comprising the most 
recently built 20% capacity, this PDD uses an approximation calculation modeled after the Executive 
Board’s approved deviation for Methodologies AM0005 and AMS-I.D dated 7 October 2005.  This 
approach has been used by several recently registered China energy project PDDs including Ningxia 
Tianjing Shenzhou 30.6MW Wind-farm Project and Fujian Zhangpu Liuao 30.6 MW Wind Power 
Project.  BM is calculated as follows: 
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EFBPCT_Thermal,y is the estimated emission factor of fuel-fired thermal plants using Best Practice 
Commercial Technology (“BPCT”) in year y.  Compared with the BM calculation specified in 
ACM0002, this method is more conservative as it assumes all recently built plants have the fuel 
efficiency of the BPCT.  This Baseline Study estimates the CSPG’s EFBPCT_Thermal,2004  = 0.847 
tCO2e/MWh.  Detailed calculations are in Annex III. 
 
The expression within the brackets is the percentage share of fuel-fired thermal plant capacity within all 
recently built generation capacity.  Thus, the BM is capacity-weighted (unlike the OM above, which was 
generation-weighted).  This assumes that the annual operating hours of both fuel-fired and non-fuel-fired 
plants are the same. 
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CAPThermal,y-n,y is the installed generation capacity of recently built fuel-fired thermal plants in year y.  
“Recently built” is defined as those plants commissioned in the last (y – n) years.  
 
CAPj,y-n,y is the installed generation capacity of all recently built power plants in year y of technology j.  
In the summation, j is set to include all plants, such as thermal fuel-fired, nuclear, hydropower, etc. 
 
In the two CAP expressions above, n is chosen so that the (y – n) is the closest time period, in years, 
when the last 20% of generation capacity was installed: 
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CAPy is the total installed generation capacity in year y.  
 
This Baseline Study estimates that the most recently built 20% of the CSPG’s generation capacity was 
installed between in 2002 and 2004 (i.e., y = 2004, n = 2), CAPThermal,y-n,y = 10,690.5 MW, and CAPj,y-n,y = 
16,386.9 MW.  Thus, fuel-fired thermal power plants represented 10,690.5 ¸  16,386.9 or 65.2% of the 
recently built generation capacity.  Detailed calculations are in Annex III. 
 
Using (4), the build margin (BM) is: 
 
BM = 0.552 tCO2e/MWh 
 
Step 3: Calculation of the Baseline Emission Factor (CM) 
 
The Baseline Emission Factor is calculated as a combined margin (CM), consisting of the simple average 
of the estimated OM and BM, using the default weights of 50% each: 
 
CM = 0.5 × OM + 0.5 × BM 
CM = 0.5 × (0.991 + 0.552) 
CM = 0.772 tCO2e/MWh 
 
Step 4: Calculation of the Baseline Emissions Reductions 
 
The Project has no emissions or leakage, thus PEy = 0 and Ly = 0.  Thus, the emission reductions ERy per 
year of the Project is obtained using the following formula: 
 
ERy = CM × (Estimated Annual Project Electricity Supply in MWh)    (5) 
 
The average net electricity supply is 355,884 MWh, the average annual emission reduction projected for 
the 7-year crediting period is: 
  
0.772 tCO2e/MWh × 355,884 MWh = 274,560 tCO2e. 
 
The total emission reductions estimated for the 7-year crediting period is 1,921,919 tCO2e. 
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At the start of the second and third crediting period for a project activity, two issues will be 
addressed: 

i) assessing the continued validity of the baseline, and 
ii) updating the baseline. 

 
Assessing the continued validity of the baseline 
 
In assessing the continued validity of the baseline, a change in the relevant national and/or sectoral 
regulations between two crediting periods has to be examined at the start of the new crediting period.  If 
at the start of the second or third crediting period regulations are in place that enforce the practice or 
norms or technologies that are used by the project activity, the new regulation (formulated after the 
registration of the project activity) has to be examined to determine if it applies to existing plants or 
not.  If the new regulation applies to existing CDM project activities, the baseline has to be reviewed 
and, if the regulation is binding, the baseline for the project activity should take this into account.  This 
assessment will be undertaken by the verifying DOE. 
 
Updating the baseline 
 
For the baselines where emission factors are determined ex ante (and not updated during a crediting 
period), the baseline emissions factor shall be updated for the subsequent crediting period.  For updating 
the baseline at the start of the second and third crediting period, there shall be no change in the 
methodology for determining the baseline emissions.  However, new data available will be 
used to revise the baseline emissions. The “average of 3 most recent years data” was used to determine 
the baseline emissions for the first crediting period, the baseline shall be updated using the average for 
the 3 most recent years prior to the start of the subsequent crediting period. 
 
B.3. Description of how the anthropogenic emissions of GHG by sources are reduced below 
those that would have occurred in the absence of the registered CDM project activity: 
 
The following timeline provides background information that is helpful in appreciating the barriers the 
Project has encountered and continues to face.  In accordance with the CDM registration process, the 
Project Company can provide the CDM validator with documentation and access to the responsible 
persons to substantiate the timeline and assertions made in the PDD. 
 

Timeline Project Development Event 
2000-2003 Yanjin County actively sought project developers to develop its hydropower 

resources.  Substantial discussions ensued with at least three project developers, but 
the efforts did not culminate in an investment decision. 

March 2003 Zhongda Sanchuan was invited to perform a feasibility study on hydropower 
development opportunities in Yanjin County. 

April 2003 Yanjin Country and Zhongda Sanchuan signed a Memorandum of Understanding 
for Zhongda Sanchuan to evaluate a potential White Waters River hydropower 
project. 

August 2003 A formal Project Development Agreement (I�>Ã>î;>Q6GÄMh1•&`%Þ^= õ) was signed 
with Yanjin County and the Project Company formed.  The parties agreed that 
prepatory design, engineering, and construction work would begin in parallel with 
the Project Company’s efforts to raise the necessary capital.  The agreement also 
stipulated that the Project Company complete construction milestones by certain 
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dates or forfeit its development rights. 
January 2004 Construction began on Station #2.  It is common practice in China for development 

agreements to require groundbreaking prior to financial closure.  This requires the 
project sponsor to assume significant risks in project development. 

November 
2004 

The Project Company, having been unable to secure loans from local Chinese 
banks, approached the IFC for financing. 

March 2005 After its initial review, the IFC informed the Project Company that it must 
strengthen Project cash flows, including the application of carbon finance, to make 
it attractive to international financiers. 

April 2005 The Project Idea Note, a preliminary outline of the proposed CDM project, was 
submitted to the IBRD Carbon Finance Business unit and subsequently approved 
for further due diligence.  

April 2006 The Project Company and the Lenders have agreed to financing terms based on 
expectations of CDM funding. 

Source: Project Company. 
 
To date, the Project’s financial situation remains precarious.  CDM funding is required for the possibility 
of completing Project construction, plant commissioning, and emission reductions. 
 
Moving on to the Methodology requirements, Project additionality is demonstrated below using the 
“Tool for the demonstration and assessment of additionality (version 02)” dated 28 November 2005.  The 
basic argument for additionality is that the Project parameters do not meet the standards required by 
prevailing market practice in international financing.  Without debt finance, the Project is not financially 
viable and thus the emission reduction will not occur.  The Tool was applied as follows: 
 
Step 0: Preliminary screening based on the starting date of the project activity 
 
This step is not applicable for the Project as its request for registration will occur after 31 December 
2005. 
 
Step 1: Identification of alternatives to the project activity consistent with current laws and 
regulations 
 
Sub-step 1a: Define alternatives to the project activity: 
 
Alternative 1: No Project activity, continuation of current situation.  In this alternative, the CSPG 
continues to build power generation capacity in a manner similar to its recent past (as detailed in the 
Section B.2), using primarily fossil fuel-fired thermal, with some hydro (including large hydro) 
resources: 
 

Generation Mix of New Capacity Added to CSPG in 2003 and 2004 
Thermal 65.2% 
Hydropower 14.1% 
Nuclear 6.0% 
Others 14.7% 

Source: Calculated from China Electric Power Yearbook (2003, 2004, 2005). 
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While this alternative is possible, in the absence of the Project, the Project Company did not propose to 
undertake any other technology alternatives such as thermal power plants.  The Project Company’s 
principal business is developing small and medium sized hydropower projects and does not possess the 
resources or expertise to pursue alternative technologies.  This condition of the Project Company rules 
out alternatives per Page 2, Footnote #5, of the Additionality Tool. 
 
Alternative 2: The Project without CDM support.  This alternative is ruled out because, as elaborated 
in this section, the Project is not financially viable without CDM support.   
 
Sub-step 1b: Enforcement of applicable laws and regulations: 
 
All alternatives, including the Project, are within applicable laws and regulations. 
 
The most likely alternative to the Project is alternative #1, that of no Project.  Thus, the Project is 
additional. 
 
Step 2: Investment analysis 
 
Sub-step 2a: Determine appropriate analysis method 
 
Because the Project generates financial and economic benefits other than CDM income, Option I cannot 
be used.  Benchmark analysis (Option III) has been selected. 
 
Sub-step 2b: Option III. Apply benchmark analysis 
 
The use of debt financing is standard practice for power projects in China.  Most private power 
developers have a limited capital base and must borrow to do projects and achieve adequate equity 
returns.  As will be elaborated in Step 3: Barrier Analysis, challenging Project-specific conditions and 
difficulties faced by hydropower projects generally in Yunnan Province have made raising local debt 
finance impossible, particularly long tenor debt (10+ years maturity) suitable for a hydropower project.  
Unsuccessful in their efforts to borrow from local banks, the Project Company then sought financing 
from international multilateral and bilateral development banks like the IFC, DEG, and Proparco. 
 
Debt Service Coverage Ratio (“DSCR”) was a key financial indicator used by the Lenders in evaluating 
the Project’s ability to service its debt.  DSCR is widely used by bankers and credit analysts around the 
world.  For example, Standard & Poor’s Project & Infrastructure Finance Credit Review notes7: 
 

“Standard & Poor’s relies on debt-service coverage ratios (DSCRs) as 
the primary quantitative measure of a project’s financial credit 
strength.” 

 
 
 
 
 

                                                      
7 Standard & Poor’s (2003), “2002-2003 Project & Infrastructure Finance Credit Review”, p. 28. 
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In defining the appropriate benchmark for DSCR, the major international risk rating agencies’ reports 
and project finance literature were reviewed.  According to Standard & Poor’s Infrastructure Finance8: 
 

“Minimum DSCR levels for MPP (Merchant Power Plant) equity 
distributions should exceed 1.70x for investment-grade transactions.” 

 
According to James Bartlett and Reiner Boehning from Credit Suisse’s Global Energy and Project 
Finance Group9: 
 

“A key to successful execution in the bond market is to obtain investment 
grade ratings, with most of the merchant-type capital markets financings 
tailored towards that end.  This typically requires debt service coverage 
ratios in excess of 2.0x, with debt capitalization limited to no more than 
50%-60% during any full merchant period.” 

 
The Project is far from being an investment grade project.  Its high risks (elaborated below) should 
require lenders to demand a minimum DSCR much higher than the 1.7x or 2.0x for investment grade 
projects.  Thus, it is conservative to use 1.7x as the benchmark value for the minimum DSCR of 
merchant power plants project loans acceptable to the international financial market. 
 
Sub-step 2c: Calculation and comparison of financial indicators 
 
Calculation of financial indicator 
 
Because the Lenders are providing corporate loans to the Project Company, the DSCR calculations 
presented here include the cash flows from both the Project and the Project Company’s operating power 
plants (the “Existing Plants”) with 18.5 MW of installed capacity (note that the Existing Plants are not 
seeking CDM funding because those plants were built several years ago under state ownership). 
 

EBIDA 
DSCR = 

Debt Service 
 
DSCR is defined as the ratio of cash flow available for debt service divided by the debt service. 
 
EBIDA (Earnings Before Interest, Depreciation, and Amortization) is used as a proxy for cash flow 
available for debt service. 
 
EBIDA = Sales – Operating expenses – Taxes 
 
Sales represents the revenues for selling electricity generated by the Project Company. 
 
Operating expenses include wages, benefits, repairs, insurance, resettlement support, and other corporate 
overhead.  In this PDD, Operating expenses do not include depreciation or amortization. 
                                                      
8 Standard & Poor’s (1999), “Infrastructure Finance”, October 1999, p. 30. 
9 Bartlett, James and Boehning, Reiner (2000), “Merchant Power: Financing strategies”, Project Finance Magazine, 
January 2000. 
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Taxes represent corporate income taxes. 
 
Debt Service includes principal repayment and interest.  An important piece of evidence for the Project’s 
additionality is that even after special efforts by both the Lenders and Project Company to structure the 
loan terms to maximize DSCR, the resulting DSCR values are still unsatisfactory.  These efforts include: 
 

1. Increasing loan tenor.  The Lenders normally provide 10 year loans to projects in China (it is 
also rare for a project to secure a loan with longer tenor than 10 years from local banks).  In order 
to promote an emissions reductions project with good sustainability benefits, the Lenders have 
proposed a 15 year maturity for the Project loans. This reduces annual debt service and increases 
DSCR in all years. 

2. Mortgage-style repayment.  The Lender normally requires an “equal principal repayment” 
schedule.  To further enhance the viability of the Project, a “mortgage-style” repayment schedule 
that delays principal repayment farther into the future has been proposed.  This reduces annual 
debt service and increases DSCR in the Project’s early years. 

3. Mandatory pre-payment.  Finally, the Project Company agreed to a mandatory “cash sweep” in 
which a portion of excess cash generated by the Project, if any, will be used for early loan 
repayments instead of being entirely returned to Project shareholders in the form of dividends.  
This improved DSCR further. 

 
While the Lenders and Project Company shareholders have both made sacrifices to make the Project 
more financially viable, the Project still fails to generate a DSCR that is adequate compared to 
international norms (as described in Comparison of financial indicator, below). 
 
Financial estimates were prepared to assess the Project’s creditworthiness.  The operational assumptions 
are in conformity with a review conducted by an independent consulting engineering firm hired by the 
Lenders.  The following are the key operating and economic assumptions: 
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Key Project Assumptions 
Parameter Value Unit 

Gross Capacity 78 MW 
Operating hours 4871 Hours/year 
Annual Electricity Generation 
(at 100% availability) 

380 Gwh 

Plant Parasitic use rate 3% of total electricity generation 
Annual Electricity Supplied to 
CSPG 

369 GWh 

Tariff estimate 0.215 CNY/kWh (2007 prices) 
Build Period  3 years 
Life of Plants 30 Years 
Annual O&M Costs 8.1 Million CNY/year 
Investment Cost 581.2 Million CNY 
VAT 6% of gross revenue 
Urban Construction Fee 5% of VAT 
Education Surcharge 3% of VAT 
Income Tax 0% for the first two years 

7.5% for the next three years 
15% for the remaining years 

 

Source: Project Company. 
 
The table below provides selected financial projections from 2007 to 2028 for the variables used in 
calculating DSCR, representing the Project Company’s estimates of the most likely Base Case scenario.  
Based on the above assumptions, the project company’s EBIDA and DSCR over the lending period is as 
follows: 
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Project Base Case Financial Estimates (without CDM funding)  
All values in RMB ‘000, Year ending December 31 

 
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Electricty Sold  (GWh)
Existing plants 94            94            94            94            94            94            94            94            94            94            94            
Project plants 82            350          369          369          369          369          369          369          369          369          369          
   Total electricity sold 176          444          463          463          463          463          463          463          463          463          463          

Net revenue (after deducting VAT, 
surcharges) 31,826     85,154     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     
Operating expenses (1) 11,384     11,801     11,727     11,742     11,757     11,772     11,787     11,802     11,818     11,834     11,849     
   EBITDA 20,442     73,354     77,096     77,082     77,067     77,052     77,037     77,021     77,006     76,990     76,974     
Taxes 840          481          826          1,840       2,062       3,830       4,249       4,696       5,138       5,591       7,400       
   EBIDA 19,602     72,873     76,271     75,241     75,005     73,222     72,788     72,325     71,868     71,400     69,574     

Debt Service
Existing plants 2,500       12,565     12,065     11,565     11,065     10,566     10,066     9,566       9,066       8,566       8,066       
Project plants 13,140     39,941     39,709     39,147     38,533     37,832     37,149     36,585     35,952     35,337     34,821     
   Total debt service 15,640     52,506     51,774     50,713     49,599     48,397     47,214     46,151     45,018     43,903     42,887     

DSCR 1.25x 1.39x 1.47x 1.48x 1.51x 1.51x 1.54x 1.57x 1.60x 1.63x 1.62x 
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Electricty Sold  (GWh)
Existing plants 94            94            94            94            94            94            94            94            94            94            94            
Project plants 369          369          369          369          369          369          369          369          369          369          369          
   Total electricity sold 463          463          463          463          463          463          463          463          463          463          463          

88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     
Operating expenses (1) 11,551     11,567     11,097     11,113     11,130     11,147     11,164     11,181     11,198     11,215     11,233     
   EBITDA 77,272     77,256     77,727     77,710     77,694     77,677     77,660     77,643     77,626     77,608     77,591     
Taxes 7,910       8,304       8,489       8,486       8,484       8,481       8,479       8,476       8,474       8,471       8,468       
   EBIDA 69,362     68,952     69,238     69,224     69,210     69,196     69,181     69,167     69,152     69,137     69,122     

Debt Service
Existing plants -           -           -           -           -           -           -           -           -           -           -           
Project plants 34,318     19,162     580          580          580          580          580          580          580          580          580          
   Total debt service 34,318     19,162     580          580          580          580          580          580          580          580          580          

DSCR 2.02x 3.60x N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Net revenue (after deducting VAT, 
surcharges)

 
(1) Excluding depreciation and amortization. 
Source: Project Company. 
 
The data show the Project Company’s ability to service debt is at its nadir in 2008, with a minimum 
DSCR of 1.39x.  Note that the 2007 DSCR is not considered in determining the minimum DSCR because 
under the financing terms there is no principal repayment in 2007. 
 
Comparison of financial indicator 
 
The calculations presented above demonstrate that the Project’s DSCRs, which compare expected Project 
cash flows with debt service, are well below the 1.7x benchmark level for many years.  Without CDM 
funding, the Project will not be attractive to the Lenders and thus additional. 
 
Sub-step 2d:  Sensitivity analysis 
 
The conclusion in Sub-step 2c regarding the Project debt servicing ability is unchanged with reasonable 
variations in the Project’s projections. 
 
The Lenders’ concern is primarily with variations that reduce the Project’s debt service capacity.  Three 
downside scenarios were considered: 
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1. Dry Year.  This scenario assumes that the driest year on record occurs again in 2008.  The minimum 
DSCR of 1.04x in 2008 is lower, and thus worse, than the Base Case. 
 
2. Oversupply to Yunnan Provincial Grid.  Only 80% of energy produced is dispatched and sold in 
2007 and 2008.  The minimum DSCR of 1.18x in 2008 is lower, and thus worse, than the Base Case. 
 
3. Project Delay.  Commissioning is delayed six months.  The minimum DSCR of 0.48x in 2007 and 
second-lowest DSCR of 1.19x in 2008 illustrate that the financial indicator would be lower, and thus 
worse, than the Base Case.   
 
Five upside scenarios were considered: 
 
4. Very Wet Year.  This scenario assumes that a very wet year occurs in 2008, with energy output 7.9% 
higher than the Base Case.  The minimum DSCR in 2008 of 1.49x is higher than the Base Case but still 
well below the 1.7x benchmark level. 
 
5. Increased Generation in Early Years.  In this scenario, the Project is able to produce and sell 11% 
and 5% more energy to the Yunnan Provincial Grid in 2007 and 2008, respectively, than the Base Case.  
The minimum DSCR of 1.46x in 2008 is higher than the Base Case but still well below the 1.7x 
benchmark level. 
 
6. High electricity tariff .  In this scenario, the Project is able to sell its electricity at a tariff of RMB 
0.237/kWh, which is 10% above the Base Case described above in the table “Key Project Assumptions.”  
The minimum DSCR in 2008 of 1.52x is higher than the Base Case but still well below the 1.7x 
benchmark level. 
 
7. Decreased O&M costs.  In this scenario, the Project’s operating and maintenance costs (including 
wages, employee benefits, repairs, insurance, materials, and other costs) are reduced by 10% from the 
Base Case described above in the table “Key Project Assumptions.”  The minimum DSCR in 2008 of 
1.40x is higher than the Base Case but still well below the 1.7x benchmark level. 
 
8. Reduced total investment.  The Project expects to make fixed asset investments in 2007.  In this 
scenario, the Project’s 2007 fixed asset investment is 30% less than the amount estimated in the Base 
Case.  The minimum DSCR in 2008 of 1.45x is higher than the Base Case but still well below the 1.7x 
benchmark level. 
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The sensitivity analysis is summarized in the following chart: 
 

Sensitivity Test Summary
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Source: Project Company. 
 
Comparison of financial indicators 
 
The sensitivity scenarios presented here confirm that potential variations in the Project’s outlook do not 
change the conclusions about DSCR inadequacy. 
 
Step 3: Barrier analysis 
 
Sub-step 3a: Identify barriers that would prevent the implementation of type of the proposed project 
Activity 
 
In addition to the factors affecting DSCR described in Step 2, the following Project barriers exist: 
 
High market risk and regulatory uncertainty .  As described in Step 2, the Project is a merchant plant 
with inherently higher market risks than IPPs with long-term PPAs.  This situation is a reality of China’s 
power markets.  Until recently, China’s power generation, transmission, and distribution were under the 
monopoly of the state-owned China State Power Corporation.  In 2002, this monopoly was broken up, 
with the creation of separate grid companies and five generating companies that own about half of 
China’s generation capacity.  Each of these five state-owned enterprises has begun gradual privatization 
through selling shares of subsidiaries to the public.10 
  

                                                      
10 Scully, Vaughan (2006), “Standard & Poor’s Global Industry Surveys: Electric Utilities Asia”, p. 7. 
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While China is making progress moving its power sector away from central planning, it has not fully 
completed establishing an environment with a well defined regulatory framework, transparent tariff 
setting mechanisms, and dispatch rules conducive for merchant plants.  Power producers like the Project 
Company are required to sign a PPA to interconnect to the local grid.11  These PPAs must be approved 
annually, and the applicable tariff is subject to the discretion of Pricing Bureau and the off-take volume 
is subject to market movements. 
 
Magnifying the market risk is the uncertain evolution of China’s regulatory regime.  Referring to China’s 
electricity policies, Stanford University researcher Pei Yee Woo summarized the situation12: 
 

“So far, drastic policy changes and reforms in the power sector appear 
to demonstrate that they were in fact piecemeal changes in response to 
short-run business fluctuations (or even experimental moves), and not 
part of a coherent long-term strategic change.  In fact, some argue that 
speaking of China as being in a state of “transition” is not a useful way 
to characterize the flux in the country, because transition is a path from 
one state to another future (well-defined) state.  From the present 
policies, it is hard to discern a well-designed blueprint for change or the 
future state that would be its objective.” 

 
It is possible that throughout the Project’s life, several tariff schemes (and even more tariff rates) 
representing a continuum from central planning to fully competitive markets may be applicable.  This 
increases uncertainty and risks around Project cash flows.  Finally, in case of difficulties, the Project 
cannot rely on government support because the power purchase obligation by the grid company is not 
guaranteed by the government and the county government shareholder in the Project Company is one of 
China’s poorest counties. 
 
Challenging local conditions.  Yanjin County is one of China’s poorest counties, having been 
designated a “national poverty level county”.  For years, it has struggled to attract investment to stimulate 
economic development.  A key disadvantage is the county’s remote, mountainous location - a bus ride to 
Yanjin County from the Provincial capital of Kunming takes over 12 hours on average.  Lack of local 
skilled labor and difficulties transporting construction materials to the Project site have increased the 
Project’s budget over comparable projects in Yunnan. 
 
The White Waters River and its steep mountain gorges have also proven to be more challenging to 
develop than initially forecast by the Project Company’s engineering surveys: 
 

·  Flooding.  In April 2004, three months after construction began, the White Waters River 
experienced a 50-year flood (a flood with probability of 2% of being equalled or exceeded in a 
given year).  This occurred two months before the flood season usually begins, and destroyed 
construction coffer dams that were being built at Stations #1 and #2.  The damage cost over 
RMB 4 million and set back the Project at least four months.  

                                                      
11 Comments on tariffs are based on Woo, Pei Yee (2005), “China’s Electric Power Market: The Rise and Fall of 
IPPs”, Program on Energy and Sustainable Development Working Paper #45, accessed on 1 December 2005 at 
http://pesd.stanford.edu/, p. 18-19. 
12 Woo, p. 25. 
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·  Geology.  Several geological conditions were not anticipated by either of the Project’s pre-
feasibility or feasibility studies. 

·  Earthquake.  Yanjin county was struck twice by earthquakes on 22 July and 29 August 2006. 
The earthquakes, measuring 5.1 and 4.7 on the Richter scale, respectively, destroyed some 
residential buildings, damaged transportation systems, and caused serious casualties in Yanjin 
County.  The construction schedule was again negatively affected. 

 
While the Project Company is an experienced hydropower developer, the unexpected construction 
problems have delayed the Project and increased its already high capital requirements. 
 
Financing barriers.  Despite two year’s efforts, the Project Company has not been able to raise 
sufficient debt financing to complete construction and commission the Project.  In addition to the risks 
and issues identified in Step 2, the following financing barriers exist: 
 

·  China’s “territory principle” specifies that local banks should finance local power projects.  The 
Project Company’s controlling shareholder, based in Zhejiang Province, cannot utilize its 
existing banking relationships.  This disadvantage has been compounded by the fact that Yunnan 
bankers discount the Project Company’s credit history and track record outside Yunnan 
Province.  This is true even though the local banks may be subsidiaries of larger, national 
financial institutions with which the Project Company has existing banking relationships. 

·  Of the local banks, the Bank of Agriculture (Yunnan Branch) is the leading financier of 
hydropower projects in the Project boundary.  Their loan application review guidelines are 
difficult for the Project to meet.  Specifically, the Bank of Agriculture’s Guidelines specify that 
capital investment costs should not exceed RMB 5000/kW of installed capacity.13  In the 
Project’s case, the budgeted cost is far more, at RMB 7447/kW of installed capacity. 

                                                      
13 Private correspondence from Bank of Agriculture to the Project Company. 
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Sub-step 3b: Show that the identified barriers would not prevent the implementation of at least one of the 
alternatives (except the proposed project activity): 
 
The arguments described above demonstrate that, under present conditions, the Project is unlikely to be 
completed without CDM support.  The most likely alternative is for the Project not to proceed and 
continuation of the status quo. 
 
Step 4: Common practice analysis 
 
Sub-step 4a: Analyze other activities similar to the proposed project activity 
 
For Step 4a, we define “similar activities” as other medium sized hydropower plants in Yunnan Province 
commissioned after 2000.  The starting year of 2000 was chosen to include projects launched after China 
began undertaking significant electric power sector reform, including dividing the former single national 
power company into regional companies and separating generation and distribution responsibilities. 
 

New Medium-Sized Hydro Stations Commissioned in Yunnan Province from 2000 to 2004 
Project Name Capacity (MW) Construction Start Date 

Gaoqiao Station 90 Jan 2002 
Malutang Station I  50 Jan 2002 
Ajiutian Station  70 Aug 2002 
Nantinghe Station  34 Jan 2003 
Mengdianhe Station II  33 May 2003 

Source: China Water Resources Yearbook 2001 and 2005 and research by Dr. Teng Fei of Tsinghua 
University. 
 

Investment Costs of New Medium-Sized Hydro Stations in Yunnan Province from 2000 to 2004 

Project Name 
Investment 

(Million RMB) 
Investment 
(RMB/kW ) 

Gaoqiao Station1 450 5000 
Malutang Station I 2 208 4150 
Ajiutian Station 3 493 4693 
Nantinghe Station 4 154 4529 
Mengdianhe Station II  126 3818 

Source: Research by Dr. Teng Fei of Tsinghua University and various news articles and web sites 
(accessed on 19 July 2006), including: 
1: http://www.zhaotong.gov.cn/news/news/html/ztxz1103677586.htm 
2: http:// www.ynws.gov.cn/docrec.asp?id1=20041104164651 
3: http://www.yuxi.gov.cn/EC/qyrec.asp?id1=20020808144754 
4: http://www.weixin.gov.cn/new/read.asp?id=2411&asubid=8&asubtype= 
 
By contrast, the investment cost of the 78MW Yunnan Whitewaters Hydropower Project is RMB 581 
million or RMB 7447/kW, significantly higher than the other activities listed above.  This demonstrates 
that the Project is different from other similar activities and not common practice. 
 
Furthermore, data from the Zhaotong Municipality Development and Reform Commission  shows that 
the installed hydropower capacity in the entire Municipality totalled 187.5 MW in 2003, the year in 
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which the Project Company signed the Investment Agreement.  This very small amount testifies to the 
significant barriers to hydropower development in the area, as elaborated in Step 3. 
 
Sub-step 4b: Discuss any similar options that are occurring 
 
For Step 4b, we define “similar options” as other medium sized hydropower plants in Yunnan Province 
that started construction around 2004, the year when the Project started construction.   
 

New Medium-Sized Hydro Stations Starting Construction in Yunnan Province in 2004 and 2005 
Project Name Capacity (MW) Construction Start Date 

Honghe Nalan Station  150 2004 
Mile Leidatan Station  108 2004 
Luxi Yunpeng Station  180 2004 
Mojiang Sinanjiang Station  200 2004 
Lixianjiang Station I II III IV  595 2004 
Dayingjiang Station III  98 2005 
Malutang Station II  50 2005 
Jisha Station  120 2005 
Dayingjiang Station I* 99 2005 
Kuaizehe Station  36 2005 
Weiyuanjiang Station  72 2005 

*CDM Project. 
Source: Yunnan Development and Reform Commission and Chuxiong Office of Industrial Information�  
 

Investment Costs of New Medium-Sized Hydro Stations in Yunnan Province 
Starting Construction in 2004 to 2005 

Project Name 
Investment 

(Million RMB) 
Investment 
(RMB/kW ) 

Honghe Nalan Station1 860 5733 
Mile Leidatan Station 2 604 5593 
Luxi Yunpeng Station3 1200 6667 
Mojiang Sinanjiang Station4 1100 5500 
Lixianjiang Station I II III IV5 3000 5181 
Dayingjiang Station III6 500 5102 
Malutang Station II 7 208 4150 
Jisha Station8 740 6167 
Dayingjiang Station I* N/A N/A 
Kuaizehe Station N/A N/A 
Weiyuanjiang Station9 467 6486 

*CDM Project. 
N/A = Not available. 
Source: Research by Dr. Teng Fei of Tsinghua University and various news articles and web sites 
(accessed on 19 July 2006), including: 
1: http://www.hhjs.gov.cn/news/zbgs_show.asp?newsid=155 
2: http://economy.yuxi.gov.cn/xxxs.asp?id=2006031508315182104 
3: http://www.hh.gov.cn/xw/hhxw/2003/2003-06/2003-06-26/1056590596_86/ 
4: http://www.cec.org.cn/news/content.asp?NewsID=17320 
5: http://www.dtpower.com/td/operation/plants.jsp?id=15 
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6: http:// www.ynws.gov.cn/docrec.asp?id1=20041104164651 
7: http://www.dh.gov.cn/pubnews/doc/read/1049665223314104716/663313986.126722109/index.asp 
8: http://daily.dq.yn.gov.cn/readinfo.aspx?B1=3845 
9: http://www.sei.gov.cn/printpage.asp?ArticleID=35199 
 
By contrast, the investment cost of the 78MW Yunnan Whitewaters Hydropower Project is RMB 581 
million or RMB 7447/kW, significantly higher than the other options listed above.  This demonstrates 
that the Project is different from other similar options and not common practice. 
 
Step 5: Impact of CDM registration 
 
Given the Project’s unattractive financial indicator, market risk, challenging local conditions, and 
financing and construction difficulties to date, the Project would not be able to proceed without CDM 
funding.  The Project is not within the baseline scenario, and thus additional. 
 
CDM registration and carbon credit sales will partially mitigate the Project’s financial unattractiveness 
by providing additional cash flows to help service debt.  The following table illustrates the effect of 
CDM on Project financial estimates, assuming a CER sale at US$10/tonne of CO2e and renewal of CDM 
crediting (using a constant baseline emission factor). 
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Project Base Case Financial Estimates with CDM Funding 
All values in RMB ‘000, Year ending December 31 

 
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Electricty Sold  (GWh)
Existing plants 94            94            94            94            94            94            94            94            94            94            94            
Project plants 82            350          369          369          369          369          369          369          369          369          369          
   Total electricity sold 176          444          463          463          463          463          463          463          463          463          463          

Net revenue (after deducting VAT, 
surcharges) 31,826     85,154     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     
CDM sales (after deducting VAT) 5,154       21,915     23,068     23,068     23,068     23,068     23,068     23,068     23,068     23,068     23,068     
Operating expenses (1) 11,384     11,801     11,727     11,742     11,757     11,772     11,787     11,802     11,818     11,834     11,849     
   EBITDA 25,595     95,269     100,165   100,150   100,135   100,120   100,105   100,090   100,074   100,059   100,043   
Taxes 840          481          1,245       3,570       3,792       7,290       7,709       8,157       8,598       9,051       10,861     
   EBIDA 24,756     94,788     98,920     96,580     96,343     92,830     92,396     91,933     91,476     91,008     89,182     

Debt Service
Existing plants 2,500       12,565     12,065     11,565     11,065     10,566     10,066     9,566       9,066       8,566       8,066       
Project plants 13,140     39,941     39,709     39,147     38,533     37,832     37,149     36,585     35,952     35,337     34,821     
   Total debt service 15,640     52,506     51,774     50,713     49,599     48,397     47,214     46,151     45,018     43,903     42,887     

DSCR 1.58x 1.81x 1.91x 1.90x 1.94x 1.92x 1.96x 1.99x 2.03x 2.07x 2.08x 
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Electricty Sold  (GWh)
Existing plants 94            94            94            94            94            94            94            94            94            94            94            
Project plants 369          369          369          369          369          369          369          369          369          369          369          
   Total electricity sold 463          463          463          463          463          463          463          463          463          463          463          

Net revenue (after deducting VAT, 
surcharges) 88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     88,824     
CDM sales (after deducting VAT) 23,068     23,068     23,068     23,068     23,068     23,068     23,068     23,068     23,068     23,068     7,689       
Operating expenses (1) 11,551     11,567     11,097     11,113     11,130     11,147     11,164     11,181     11,198     11,215     11,233     
   EBITDA 100,341   100,325   100,795   100,779   100,762   100,745   100,728   100,711   100,694   100,677   85,280     
Taxes 11,370     11,765     11,949     11,947     11,944     11,942     11,939     11,937     11,934     11,931     9,622       
   EBIDA 88,971     88,560     88,846     88,832     88,818     88,804     88,789     88,775     88,760     88,745     75,658     

Debt Service
Existing plants -           -           -           -           -           -           -           -           -           -           -           
Project plants 34,318     19,162     580          580          580          580          580          580          580          580          580          
   Total debt service 34,318     19,162     580          580          580          580          580          580          580          580          580          

DSCR 2.59x 4.62x 153.07x 153.07x 153.06x 153.06x 153.06x 153.06x 153.05x 153.05x 130.50x 
 
(1) Excluding depreciation and amortization. 
Source: Project Company. 
 
CER revenue significantly raises the minimum DSCR to 1.81x (from 1.39x in the Base Case without 
CER revenue), and DSCRs are expected to improve and reach a range of 1.8-2.1x during the first ten 
years.  CDM funding will thus enable the Lenders to extend the required debt on a prudent basis and on 
terms that help compensate for the risks in development and operation of the Project.   As a result, the 
Lenders have included the execution of a carbon finance Emission Reduction Purchase Agreement 
(“ERPA”) as a condition of loan disbursement. 
 
B.4. Description of how the definition of the project boundary related to the baseline 
methodology selected is applied to the project activity: 
 
In the Emission Reduction calculation, the only greenhouse gas included is CO2, and the the spatial 
extent of the Project boundary is the China Southern Power Grid.  This grid includes five provincial 
grids: Guangdong, Guangxi, Guizhou, Yunnan, and Hainan.  Hainan is separated from the main CSPG 
grid, which interconnects the other four provinces through 4200 km of 220 kV and 500 kV transmission 
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lines.14  The main load centers are located in the Pearl River Delta Region.  Energy flows from the west 
to Guangdong by two high voltage AC circuits.  The Yunnan provincial grid is an integral part of the 
CSPG.  According to the China Electric Power Yearbook (2005), Yunnan transmitted 53,672 GWh 
electricity to the CSPG in 2004, accounting for 14.8% of the CSPG’s total generation.  As a result, the 
CSPG excluding Hainan is chosen as the Project boundary, which is consistent with p.3 of the 
Methodology: 
 

“In large countries with layered dispatch systems (e.g. state/provincial/ 
regional/national) the regional grid definition should be used.  A 
state/provincial grid definition may indeed in many cases be too narrow 
given significant electricity trade among states/provinces that might be 
affected, directly or indirectly, by a CDM project activity.”  

 
In 2004, the CSPG generated 362,994 GWh in 2004, exported 11,564 GWh and imported 15,757 GWh15.  
The net transfer is 1.2% of the CSPG’s generation.  Based on discussions with the CDM validator, this 
amount has deemed to be sufficiently small that only the total electricity generated within the CSPG is 
used as the basis for calculating emission factors. 
 
B.5. Details of baseline information, including the date of completion of the baseline study and 
the name of person (s)/entity (ies) determining the baseline: 
 
The baseline study was completed on 10 December 2006 by: 
 
Ms. Nuyi Tao 
Carbon Finance Business  
The World Bank 
1818 H. Street, NW 
Washington, DC 20433 
USA 

Mr. Edward M. Chao 
Frederick A. and Barbara M. Erb 
Institute for Global Sustainable Enterprise 
University of Michigan 
701 Tappan St. 
Ann Arbor, MI 48109 
USA 

 
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:  
 
The Project expects commissioning according to the following schedule: 
 

·  Station #1: 01/08/2007 
·  Station #2: 01/09/2007 
·  Station #3: 01/11/2007 

                                                      

14 China Southern Power Grid.  “%æ8HGÄQà<�$D” (Overview of the CSPG).  Accessed 28 February 2006 from 
http://www.spsc.com.cn/nfdw.asp. 
15 China Electric Power Yearbook 2005, p. 506, 507. 
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For the purposes of the CDM project, the starting date of the project activity is 01/08/2007. 
 
 C.1.2. Expected operational lifetime of the project activity:  
 
The Project is expected to have a minimum operating life of 30 years. 
 
C.2 Choice of the crediting period and related information:  
 
 C.2.1. Renewable crediting period 
 
  C.2.1.1.   Starting date of the first crediting period:  
 
01/08/2007. 
 
  C.2.1.2.  Length of the first crediting period: 
 
7 years. 
 
 C.2.2. Fixed crediting period:  
 
  C.2.2.1.  Starting date: 
 
Not applicable as renewable crediting period will be used. 
 
  C.2.2.2.  Length:  
 
Not applicable as renewable crediting period will be used. 
 
SECTION D. Application of a monitoring methodology and plan 
 
D.1. Name and reference of approved monitoring methodology applied to the project activity:  
 
Revision to the approved consolidated baseline methodology ACM0002: “Consolidated monitoring 
methodology for zero-emissions grid-connected electricity generation from renewable sources” (Version 
06 dated 19 May 2006, Sectoral Scope 01), hereafter referred to as the “Monitoring Methodology”. 
 
D.2. Justification of the choice of the methodology and why it is applicable to the project 
activity :  
 
The project activity is a grid-connected run-of-the-river hydropower project and meets all conditions 
stated in ACM0002: 
·  The project does not involve switching from fossil fuels to renewable energy; 
·  The geographic and system boundaries for the relevant electricity grid can be clearly identified and 

information on the characteristics of the grid is available 
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 D.2. 1.  Option 1: Monitoring of the emissions in the project scenario and the baseline scenario  
 
  D.2.1.1.  Data to be collected in order to monitor emissions from the project activity , and how this data will be archived: 
 
ID number 
(Please use 
numbers to 
ease cross-
referencing 
to D.3) 

Data 
variable  

Source of 
data  

Data 
unit 
 

Measured (m), 
calculated (c) 
or estimated (e) 
 

Recording  
frequency 

Proportion 
of data to 
be 
monitored 

How will the 
data be 
archived? 
(electronic/ 
paper) 

Comment 

         
         
 
According to the Methodology, because the power density of the Project exceeds 10 W/m2, the Project is considered to have no emissions (PEy = 0).  
Therefore, the table above is not applicable. 
 
  D.2.1.2.  Description of formulae used to estimate project emissions (for each gas, source, formulae/algorithm, emissions units of CO2 
equ.) 
 
This is not applicable to the Project as there are no emissions. 
 
  D.2.1.3.  Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHGs within the project 
boundary and how such data will be collected and archived : 
 
ID number 
(Please use 
numbers to 
ease cross-
referencing 
to table 
D.3) 

Data 
variable  

Source of 
data  

Data unit Measured (m), 
calculated (c),  
estimated (e),  

Recording 
Frequency 

Proportion 
of data to 

be 
monitored 

How will the data 
be archived? 

(electronic/ paper) 

Comment 

1.  EGy Electricity 
supplied to 

the CSPG by 

China 
Southern 

Power Grid 

MWh Directly measured 
at the substation in 

Shizi Township 

Hourly 
measurement 
and monthly 

100% electronic Electricity supplied by the Project 
activity to the grid will also be 

recorded on sales receipts.  Figures 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02  
 
CDM – Executive Board     page 31 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

the Project recording will represent electricity generation 
after deducting for parasitic 

consumption and transmission loss. 
2. Surface area 

at full 
reservoir 

level 

Project 
Company 

m2 Measured At start of 
Project 

100% electronic  

 
For the Simple Operating Margin, we use a three year data vintage to calculate a fixed and ex-ante figure.  For the Build Margin calculation, we elected 
Option 1 of the Methodology.  Following Methodology, at least EGy and reservoir surface area must be monitored. 
 
  D.2.1.4.  Description of formulae used to estimate baseline emissions (for each gas, source, formulae/algorithm, emissions units of 
CO2 equ.) 
 
Detailed step-by-step calculations can be found in Annex III. 
 
 D. 2.2.  Option 2:  Direct monitoring of emission reductions from the project activity (values should be consistent with those in section E). 
 
 
 
  D.2.2.1. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived: 
 
ID number 
(Please use 
numbers to 
ease cross-
referencing 

to table 
D.3) 

Data 
variable  

Source of 
data  

Data 
unit 

Measured (m), 
calculated (c),  
estimated (e),  

Recording 
frequency 

Proportion 
of data to 

be 
monitored 

How will the data 
be archived? 
(electronic/ 

paper) 

Comment 

         
         

 
This section is not applicable to the Methodology. 
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  D.2.2.2.  Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of 
CO2 equ.): 
 
This section is not applicable to the Methodology. 
 
 D.2.3.  Treatment of leakage in the monitoring plan   
 
  D.2.3.1.  If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the 
project activity  
ID number 
(Please use 
numbers to 
ease cross-
referencing 
to table 
D.3) 

Data 
variable 
 

Source of 
data  Data 

unit 

Measured (m), 
calculated (c) 
or estimated (e)  

Recording  
frequency 

Proportion 
of data to 
be 
monitored 

How will the data 
be archived? 
(electronic/ 
paper) 

Comment 

         
         
 
The table above is not applicable to the Methodology.  According to the Methodology, “the main emissions potentially giving rise to leakage in the context 
of electric sector projects are emissions arising due to activities such as power plant construction, fuel handling (extraction, processing, and transport), and 
land inundation (for hydroelectric projects – see applicability conditions above).  Project participants do not need to consider these emission sources as 
leakage in applying this methodology.” 
 
  D.2.3.2.  Description of formulae used to estimate leakage (for each gas, source, formulae/algorithm, emissions units of CO2 equ.) 
 
 
This section is not applicable to the Methodology. 
 
 D.2.4.  Description of formulae used to estimate emission reductions for the project activity (for each gas, source, formulae/algorithm, 
emissions units of CO2 equ.) 
 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02  
 
CDM – Executive Board     page 33 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

The proposed project activity will generate GHG emission reductions by avoiding CO2 emissions from electricity generated by fossil fuel power plants.  The 
Project has no emissions or leakage, thus PEy = 0 and Ly = 0.  Thus, the emission reductions ERy per year of the Project is obtained using the following 
formula: 
 
ERy = CM × EGy 
 
Detailed step-by-step calculations can be found in Annex III. 
 
D.3.  Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored 
 
Data 
(Indicate table and 
ID number e.g. 3.-1.; 
3.2.) 

Uncertainty level of data 
(High/Medium/Low) 

Explain QA/QC procedures planned for these data, or why such procedures are not necessary. 

D.2.1.3-1. Low Records of power sales to the grid (Yunnan Power Grid Corporation) will be used.  This data will be cross 
checked on a regular basis between the metering system at the Project stations to assure consistency. 

 
 
D.4 Please describe the operational and management structure that the project operator will implement in order to monitor emission reductions 
and any leakage effects, generated by the project activity 

 
The figure below outlines the Project’s operational and management structure.  The Assistant General Manager will be responsible for CDM activities 
including reporting, monitoring, quality control/assurance, and environmental monitoring and management activities.  This person will be supported by the 
Administration Office and Policy and Planning Office (all highlighted in bold text).  Since March 2006, Mr. Liu Hui  has served as the Assistant General 
Manager. 
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Source: Project Company. 
 

 
Board of Directors 

Zhongda Yanjin 
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Engineering Department 

 

 
Finance Department 

 

 
Policy and Planning 

Office 

 
Administration Office  



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02  
 
CDM – Executive Board     page 35 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

Training is described in Section A.4. 3, and is therefore not repeated in this section. 
 
D.5 Name of person/entity determining the monitoring methodology: 

 
The monitoring methodology was determined by: 
 
Ms. Nuyi Tao 
Carbon Finance Business  
The World Bank 
1818 H. Street, NW 
Washington, DC 20433 
USA 

Mr. Edward M. Chao 
Frederick A. and Barbara M. Erb 
Institute for Global Sustainable Enterprise 
University of Michigan 
701 Tappan St. 
Ann Arbor, MI 48109 
USA 

 
 
SECTION E.  Estimation of GHG emissions by sources 
 
E.1. Estimate of GHG emissions by sources:  
 
The Project will not generate GHG emissions.  In addition, per the Methodology, the Project’s 
hydropower plants are considered “zero emissions” because their power densities all exceed 10 W/m2. 
 
E.2. Estimated leakage:  
 
The Project will not cause any leakage. 
 
E.3. The sum of E.1 and E.2 representing the project activity  emissions: 
 
Total Project activity emissions are zero (0) as there are no anthropogenic emissions or leakage. 
 
E.4. Estimated anthropogenic emissions by sources of greenhouse gases of the baseline: 
 
The Project calculates Emissions Reductions by multiplying the CSPG’s ex-ante emission factor with the 
Project’s ex-post electricity output.  As described in Section D.2.4, this formula is: 
 
ERy = BEy = EGy × CM 
 
An explanation for the emission factor calculation method is provided in Section B.2 above.  The 
combined margin emission factor CM is calculated ex-ante according to the method described in 
ACM0002 as follows: 
 
OM = 0.991 tCO2e/MWh 
BM = 0.552 tCO2e/MWh 
CM = 0.5 × OM + 0.5 × BM 
CM = 0.5 × (0.991 + 0.552) 
 

CM = 0.772 tCO2e/MWh 
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Over the first 7-year crediting period, the Project will generate an average of 355.9 GWh per calendar 
year.  Multiplying this by CM, one obtains an average emission reduction of 274,560 tCO2e per year. 
 
E.5.  Difference between E.4 and E.3 representing the emission reductions of the project 
activity : 
 
The Emission Reductions of the Project are equal to the baseline emissions because the Project does not 
produce any emissions. 
 
E.6.  Table providing values obtained when applying formulae above: 
 

Period Estimated Project 
activity emission 

reductions (tCO2e) 

Estimated baseline 
emission reductions 

(tCO2e) 

Estimated leakage 
(tCO2e) 

 

Total estimated 
emission reductions 

(tCO2e) 
01/08/2007 to 
31/07/2008 

0 221,182 0 221,182 

01/08/2008 to 
31/07/2009 

0 278,527 0 278,527 

01/08/2009 to 
31/07/2010 

0 284,445 0 284,445 

01/08/2010 to 
31/07/2011 

0 284,445 0 284,445 

01/08/2011 to 
31/07/2012 

0 284,445 0 284,445 

01/08/2012 to 
31/07/2013 

0 284,445 0 284,445 

01/08/2013 to 
31/07/2014 

0 284,445 0 284,445 

Total (tCO2e) 0 1,921,919 0 1,921,919 

Source: Baseline Study. 
 
SECTION F.  Environmental impacts 
 
F.1. Documentation on the analysis of the environmental impacts, including transboundary 
impacts:  
 
An Environmental Impact Assessment (“EIA”) was prepared by Yunnan University, under contract to the 
Project Company, to analyze and document the expected environmental impacts.  Impacts considered 
significant by the EIA are highlighted in Section F.2, below.  Copies of the EIA were made available to 
the public in project evaluation and review meetings attended by design institutes, academics, 
land/forestry resource management agencies, as well as villagers’ representatives.  Officially, the EIA 
was submitted to both the County and Provincial authorities, including the Yunnan Provincial 
Environmental Protection Bureau , which has jurisdiction over the Project.  The EIA received the 
Bureau’s standard approval to proceed on August 30, 2004.  The approval did not note any factors that 
would prevent the Project from proceeding on environmental grounds. 
 
Aside from station-specific identifiers and specifications, and a note specifying minimum water flow at 
Station #3, the approval documents were identical.  An English translation of the Bureau’s approval for 
the Station #3 EIA is as follows: 
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Yunnan Province Environmental Protection Bureau Report 
 

Document Number [2004] #669   
Regarding Yunnan Province, Zhaotong Municipality, Yanjin County, White Waters River 

Hydropower Station #3 
Comments on the Environmental Impact Assessment 

 
To Yunnan Zhongda Yanjin Power Generation Company: 
 
We have reviewed the following documents submitted by your Company: 

·  The “Yunnan Province, Zhaotong Municipality, Yanjin County, White Waters River 
Hydropower Environmental Impact Assessment” (Document [2004] #72) developed by 
Yunnan University; 

·  The Zhaotong Municipality Environmental Protection Bureau’s Opinion of “Zhaotong 
Municipality, Yanjin County, White Waters River Hydropower Station #1 
Environmental Impact Assessment” (Zhaotong Municipality Document [2004] #123); 

·  The Yunnan Province Construction Project Environment Verification Center’s technical 
assessment (Yunnan Environmental Review Report Document [2004] #44). 

 
Following the Bureau’s research into the matter, we hereby make the following comments: 
 
1. The White Waters River Hydropower Station #3 has been proposed for Yunnan Province, 
Zhaotong Municipality, Yanjin County, Miaoba Township.  This will be the third of three 
cascade hydropower stations, located 9 km from Station #2 and 7 km from Yanjin County City.  
Power generation is the intended purpose of the station, which will have installed capacity of 
48000 kW, water level of 480 m, reservoir storage capacity of 13.738 million cubic meters, and 
daily regulatory capacity.  Based on the EIA, the construction will not interfere with natural 
protection, scenic, or environmentally sensitive areas.  According to the environmental survey 
team, the Project will not be sited on areas where national or provincial protected plant or fish 
species exist.  With implementation of serious environmental protection measures, the effects of 
construction on the environment can be mitigated.  From the view of environmental protection, 
this Bureau approves this construction project and approves the Zhaotong Bureau’s review. 
 
2. During construction, the Project Company shall ensure construction waste and debris is 
deposited at appropriate designated areas to safeguard water quality.  The workers’ 
environmental awareness should be raised through training.  Wildlife hunting or destruction of 
natural plants are prohibited.  When construction is complete, the trash collection areas and 
construction staging areas should be levelled and restored to a natural state in a timely fashion. 
 
3. During the dry season, the Station must maintain a minimum water flow rate of 0.1 cubic 
meters/second to ensure the survival of natural resources and some irrigation activities.  
 
4. Introducing non-native fish species or overfishing in the area are prohibited.  To that effect, no 
fishing zones and no fishing periods should be established.  The Project should enhance fishery 
management, augment public environmental awareness, and protect aquatic resources, especially 
branch rivers.  Power production is prohibited on small branch rivers, as is any behavior that 
adversely affects the area’s water quality.  The Participants may make the branch rivers 
conducive to fish habitation and reproduction during periods of fast water flow. 
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5. People displaced by the Project must be properly relocated.  Deforestation or developing new 
farmland on sloping areas in excess of 25
 are prohibited.  At all times, land use changes should 
avoid creating new environmental problems. 
 
6. Pollution control measures must implemented for construction wastewater, household sewage, 
and other waste streams.  All contaminated items must be properly disposed.  According to 
White Waters River second category functional requirements, these items may not be directly 
discharged into the river.  Wastewater must be processed to standard before being discharged, 
and it can subsequently be reused, or applied towards irrigation or landscaping. 
 
7. The Project should strengthen management and enhance organizational structure.  An 
engineering company should be hired to ensure that the Project complies with the environmental 
protection plan and the “three concurrent requirements.” 
 
8. We request that the Zhaotong Municipality, Yanjin County Environmental Protection Bureau 
increase their supervisory efforts during the construction period. 
 
Approved August 30, 2004 

Source: Yunnan Provincial Environmental Protection Bureau, unofficial English translation by  
Pong Chao. 
 
The issues mentioned in the approval documents are addressed by the Project’s construction plans and 
environmental monitoring plans, elaborated below. 
 
F.2. If environmental impacts are considered significant by the project participants or the host 
Party, please provide conclusions and all references to support documentation of an environmental 
impact assessment undertaken in accordance with the procedures as required by the host Party: 
 
Environmental Background.  The Project is located in a remote, sparsely populated mountainous area.  
The following may help acquaint the reader with local conditions prior to the entrance of the Project. 

Geology.  There are no lower neighboring valleys near the three reservoirs on the White Waters River. 
There also exist no geological structures that connect with the downstream lower valley (in the Heng 
River).  Hence, seepage toward neighboring or downstream valleys would not occur in the Project areas. 
The sides of the reservoirs are steep, covered with thin layers of alluvial soils over impermeable rocks. 

Hydrology.  The area climate changes seasonally, with wet and dry seasons.  The multi-year average 
annual precipitation of the basin is usually between 1,000 mm and 1400 mm.  Most rainfall occurs during 
the annual monsoon season, which commences in late April and finishes late September.  The estimated 
basin areas for hydropower Stations #1, #2, and #3 are 2740 km2, 2948 km2, and 3154 km2, respectively.  
The multi-year average water flow, measured from 1959-2004 by the Niujie Hydrologic Station on the 
White Waters River, is 73 m3/sec.  The meteorological and hydrological records show a slight negative 
drift over time of -0.9% year over year in annual precipitation and -0.3% for annual river runoff. 

Water.  The White Waters River’s water quality is good, meeting State Grade II Groundwater standards.  
There are no industrial facilities, and thus no industrial effluents discharges upstream from the Project, 
but there are both agricultural and human habitation sources of pollution. 
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Flora.  The three hydropower stations are located in the basin’s lower valleys where human settlements 
have become established over the centuries.  Habitation has resulted in the removal of native evergreen 
and deciduous broad leaf forests along the river margins.  Most of the vegetation at the Project sites is 
now agricultural in nature, such as paddy fields and fruit trees, along with some natural shrubbery.  Field 
surveys have found that all terrestrial plants in the inundated areas and construction sites are among 
common species, with no rare, endangered, or protected species. 

Fauna. Yanjin County’s animal life is quite diverse, though no protected species are believed to live 
within the Project vicinity due to the lack of suitable cover and food sources. 

Aquatic Organisms.  The White Waters River supports a variety of fish species, including giant 
salamander, white-scaled fish, and small-scaled fish. 

Other conditions.  Based on the local official guidance, statistics, and field surveys, there are no 
exploitable mineral deposits, cultural relics, or historically significant sites in the reservoir basin. 

 
Significant Environmental Impacts.  While delivering tangible environmental benefits, the Project will 
generate certain negative environmental impacts.  The impacts are common to infrastructure projects, 
concentrated during the construction period, and are confined within a limited geographical scope.  
Except for reservoir inundation and permanent land use changes for dams and power houses, many of the 
negative impacts can be effectively controlled and mitigated.  The following significant environmental 
impacts were identified during Project planning and EIA development: 
 
Reservoir Inundation and Permanent Land Use Changes.  The power house structures and related 
facilities, and reservoir inundation totalling approximately 232 hectares, will permanently change the 
original land usage.  A riverine aquatic environment for a cumulative length of 35 km will be replaced by 
a lacustrine environment.  Finally, there is a possibility for dewatering in the short river segment 
downstream of Station #3 during dry season operations when the reservoir is being refilled. 
 
Mitigating Factors: Inundation and permanent land use changes are inherent in hydropower projects of 
the scale envisaged by the Project, but small relative to the White Waters River’s flow.  Utilizing three, 
smaller hydropower stations with daily regulatory capacity instead of a single, large station is the most 
important design choice to minimize environmental impact. 
 
Construction of the Project requires that land be acquired and 109 households be relocated.  The Project 
Company developed a Resettlement Action Plan related to physical and economic displacement 
consistent with World Bank Group policies.  The Project Company has committed to develop a 
livelihood restoration plan to ensure that long-term livelihood of the Project-affected people is protected. 
 
Vegetation in the Project area will be lost.  However, the vast majority of the affected areas are medium 
fertility, man-made agricultural lands.  Therefore, the impact on natural terrestrial ecosystems is limited.  
Although each of the stations will result in some loss of riverine habitat, suitable habitats for spawning, 
rearing and refuge of these local fish species are still widely available within the upstream and 
downstream reaches of the river. 
 
With respect to water flow, the Project will ensure a minimum water of 0.5 cubic meters per second at all 
times, exceeding the Bureau’s requirement of 0.1 cubic meters per second.  This will better address the 
needs of aquatic ecosystems and human users. 
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Erosion and Temporary Land Use Changes.  During the construction period, it is necessary to conduct 
earth rock excavation and collect soil, sand, and gravel from quarries.  Many temporary routes, 
residences, and supportive workshops will be built to process, transport, and store the needed 
construction materials and personnel.  These activities will disturb land surfaces and aquatic ecosystems.  
Some erosion is likely to occur. 
 
Mitigating factors:  The Project plan includes measures for soil and water conservation, such as building 
support structures, drainage systems, and slope coverage.  When construction ends, land reclamation will 
be carried out.  Efforts will be made to restore and green reusable areas, such as quarries of soil and 
stone, dumping grounds, material stocking grounds, processing areas of concrete, camps for contractors 
and supporting enterprises, transportation routes, as well as the temporary resident areas for workers.  In 
such ways, the Project construction zones can regain some of their original character. 
 
Air Pollution During Construction.  Most heavy construction activities for the three hydropower stations 
will be concentrated in dam sites, quarry sites, power house sites, and related ancillary service areas.  
Substantial surface excavations will be required.  High-density dust, noise, and gases such as SO2 and 
NOX, will be emitted from performing excavations, setting off explosives, building the foundations and 
bodies of the dams and other structures, fragmenting and processing aggregate, mixing concrete, 
transporting materials, and operating construction machines.  This pollution will affect both workers and 
neighboring residents. 
 
Mitigating factors:  Since the scope of the project is relatively small and the construction period is 
relatively short, these negative impacts are temporary and can be mitigated through adopting appropriate 
preventive measures.  In dry seasons, sprinklers will be used on the roads at the construction sites to 
reduce the dust content in the air.  Wet dust collection technology will be employed for excavation 
operations.  Concrete mixing machines will be covered and equipped with dust collectors, and 
appropriate coverings will be placed over materials that may generate dust during transportation.  Labor 
protection at the construction sites will be strictly implemented to prevent on-job injuries.  Respirators 
will be supplied to and proper usage required of all workers susceptible to dust pollution.  Workers near 
sources of noise shall wear earplugs or earmuffs.  In addition, to reduce the impact of construction on 
local residents, noisy operations such as blasting will be done during the daytime only. 
 
Wastewater During Construction.  Wastewater will be produced from operations like excavation, 
processing sand and stone, mixing and pouring concrete, washing, and system maintenance.  This 
wastewater can have a high concentration of suspended matter and high pH value but contains no 
poisonous pollutants. 
 
Mitigating factors:  The Project Company are sensitive to the fact that the White Waters River is known 
for, and indeed named after, its clean waters.  Attempts will be made to treat all wastewater generated 
during the construction before discharge.  The technology for lowering the concentration of suspended 
matter and reducing the pH value to meet legal discharge requirements is straightforward – basically 
through processes of desilting, settling, and adding acidic materials.  For other scattered sources of 
wastewater generated during construction, simple settling ponds can be built to reduce the concentration 
of mud and sand. 

The sanitary sewage at the construction sites mainly contains suspended matter, nitrogen, phosphorus, 
and other pollutants.  This kind of sewage generally meets the relevant Chinese standards for discharge. 
But underground sewerage discharge ditches need to be built for hygiene, and medical sewage produced 
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by the health center shall be sterilized before discharge.  Garbage collection and transfer facilities and 
septic tanks for public toilets will be required in residence and office areas. 
 
Solid Waste During Construction.  According to the Project plans, excess excavated earth and stone from 
construction of dams, tunnels, and power houses will be dumped as waste residues.  These residues are 
natural substances and do not consist of any poisonous pollutants.  Domestic garbage will be generated. 
 
Mitigating factors:  Engineering measures and biological measures will be taken for water and soil 
conservation at the dumping grounds, to prevent residues from leaking or washing away during rainfall.  
First, properly designed dumping sites will be built, with walls at the foot of slope to contain wastes.  
Then a drainage system will be constructed at the top and two sides of the residue piles.  At the end of 
the construction period, the top surface of the residue piles needs to be covered with grass lawns and 
planted with shrubs of deep roots.  In addition, temporary storage grounds, which may be used for storing 
useful materials during the construction period, will also be installed with water-retaining structures to 
prevent from water and soil loss. 
 
Environmental Management and Monitoring Resources.  The budgets for environmental management 
and monitoring during the construction period were estimated according to the “National Standards on 
Designing, Planning and Computing Construction Costs for Hydropower Development Projects”, while 
taking into consideration the actual situations at similar hydropower projects already in operation and the 
scope and planned environmental protection measures adopted for the Project’s conditions. 
 
The Project’s Assistant General Manager has responsibility for implementing and monitoring 
environmental affairs.  These duties include: 
 

·  Regular monitoring of potentially harmful emissions, including effluents and runoff, atmospheric 
pollutants and noise; 

·  Supervision of the safety and health aspects, such as: sanitation, workers’ protection from job-
related injury, prevention of epidemic disease, including control of insect and rodent pests; 

·  Restoration work such as decommissioning access roads and quarries, placing soil over re-
contoured land, and seeding/planting vegetation; and 

·  Maintenance of environmental data, records and files, plus preparation of regular status reports. 
 

During the operational period, the Assistant General Manager will continue to monitor environmental 
baseline conditions (primarily reservoir water quality and sediment) and other related environmental 
impacts, and to ensure good working conditions at the power houses. 
 
A training program has been implemented as part of the environmental management component of the 
project, to enhance environmental awareness among key personnel involved with construction and 
operation of the hydropower stations. Staff directly engaged in the assessment and monitoring of 
environmental conditions will be given additional specialized training. 
 
SECTION G.  Stakeholders’ comments 
 
G.1. Brief description how comments by local stakeholders have been invited and compiled: 
 
Since the very first days of the Project, the Project Company and shareholders have worked closely with 
local authorities and representatives to ensure that the Project secures community support and proceeds 
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smoothly.  Over the course of the Project development, substantial public disclosure and consultation has 
occurred with the Project plans, EIA, Resettlement Action Plan, and individual land claim/resettlement 
agreements.  To gather statistical data on the potential social impacts, a socioeconomic survey was 
conducted with households directly affected by the Project. 
 
The Project Company’s primary means to engage stakeholders was through direct contact with 
representatives at the Provincial, Municipality, County, Township, and Village levels.  In addition, to 
publicize the Project activities, the Project Company placed public notices on government building doors 
and public places in affected locales, and published a notice in the Zhaotong Daily newspaper. 
 
The following stakeholders were engaged in the Project development process: 
 
Yunnan Province.  As described in Section F, the Yunnan Provincial Environmental Protection Bureau 
reviewed and made comments on the Environmental Impact Assessment. 
 
Yanjin County.   Several Yanjin County agencies/officials were consulted on the Project, with particular 
focus on the needs and demographic profiles of households and businesses displaced by the Project. 
 

·  Environmental Protection Bureau  reviewed and approved the EIA. 
·  Statistical Bureau  provided statistics on socioeconomic development of Yanjin County and areas 

affected by project activities. 
·  Civil Administration Bureau  provided policy guidance on welfare payment disbursement and 

eligibility, and other related policies.  
·  Resettlement Planning Commission shared information on compensation and procedures for land 

claims and population displacement, resettlement plans for dislocated peasants, employment 
transition from agricultural to non-agricultural sectors, and procedures for reporting complaints. 

·  Poverty Reduction Office shared information on Yanjin County’s poverty situation and poverty 
reduction policies.  

·  Villager Representative Commissions made comments on local income levels, economic 
organization; demographics, education levels, distribution of marginal groups, community 
building and networking, and public opinion on current water quality, land claims and relocation.  
They also made comments on Project construction design. 

·  Individual villagers also shared information on their economic situation and opinions of and 
requests for the proposed Project.  

 
Township Stakeholder Consultations 

Date 
(MM/DD/Y

YYY) 

Location Convener Participants / 
(Number of attendees) 

Key Issues 
Discussed 

Negotiation Result 

10/21/2004 Miaoba 
Township 
Government 

Deputy 
County 
Governor 
of Yanjin 

County Government, 
Urban Construction 
Bureau, Land and 
Resources Bureau, 
Environment Bureau, 
and Transportation 
Bureau (22) 

Discussed 
relocation of 
displaced 
persons. 

Agreement made. 

01/16/2005 Yellow River 
Village, 
Niujie 

Project 
Company 

Officer and Director of 
Land and Resources 
Office of Yanjin 

Publicized land 
claim plans and 
process. 

Village 
representatives 
agreed to the land 
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Township, 
Yiliang 
County 

County, Chairman of 
Niujie Township, 
Village Governor and 
villagers (53) 

claim plans. 

03/09/2005 Taiping 
Village, Shizi 
Township, 
Yanjin 
County 

Project 
Company 

Chairman, Governor 
and Deputy Governor 
of Shizi Township, 
Land and Resources 
Bureau, Forestry 
Bureau, local officials 
from Taiping Village 
and Sanhe village. (46)  

Publicized land 
claim plans and 
process. 

Village 
representatives 
agreed to the land 
claim plans. 

04/13/2005 Xiaozhai 
Village, 
Miaoba 

Yunnan 
Zhongda 
Yanjin 
Power 
Generation 
Co., Ltd 

Local Government 
officials, Director of 
Land and Resources 
Bureau (58) 

Publicized land 
claim plans and 
process. 

Village 
representatives were 
clear about the 
procedures and 
standards of land 
claim, and 
expressed support 
for the policy.  

08/11/2005 Miaoba 
Township, 
Yanjin 
County 

Miaoba 
Township 

Local Government 
officials and villagers 
(32) 

Updated public 
on progress of 
the land claim 
plan, held 
public 
consultation on 
compensation 
distribution. 

Land claims fully 
distributed to 
individual 
households. 
Affected households 
were satisfied with 
the compensation.  

10/24/2005 Huangcao 
Village, 
Miaoba 
Township, 
Yanjin 
County 

Project 
Company 

Local government 
officials and villagers 
(29) 

Socio-economic 
survey of 
affected 
population.  

Collected socio-
economic data and 
information on 24 
households in 2 
villages.  

10/26/2005 Taiping 
Village, Shizi 
Township, 
Yanjin 
County 

Project 
Company 

Local government 
officials and villagers 
(24) 

Collected 
feedback on the 
disbursement of 
compensation 
funds and 
public opinions 
of resettlement.  

All compensation 
funds had been 
distributed in a 
timely fashion to the 
individuals. 
Villagers requested 
more employment 
opportunities at the 
construction site.  

10/26/2005 Miaoba 
Township, 
Yanjin 
County 

Project 
Company 

Local government 
officials and  villagers 
(26) 

Collected 
feedback on the 
disbursement of 
compensation 
funds and 
public opinions 
of resettlement. 

All compensation 
funds had been 
distributed in a 
timely fashion to the 
individuals. 
Villagers requested 
more employment 
opportunities at the 
construction site. 

Source: Project Company. 
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Land Claim Agreements and Resettlement Action Plan 
 
As per local requirements, land claim agreements are signed between government agencies and local 
representatives.  Individuals and households affected by the Project participate in measuring the affected 
land and developing the written agreements.  They then designate representatives who actually sign the 
agreements with government agencies.  While a Resettlement Action Plan (“RAP”) is not a local 
requirement, under the IFC’s guidance, the Project Company engaged the Shanghai Academy of Social 
Sciences  to prepare a RAP, which has also been publicly disclosed. 
 
Online Disclosure 
 
In addition to local disclosures, copies of the Environmental Impact Assessment, Resettlement Action 
Plan, and other documents have been posted on the Web and can be found by searching for Project 
#24067 at the IFC’s Web site at http://www.ifc.org/projects.  
 
G.2. Summary of the comments received: 
 
All stakeholders expressed support for the Project, with no opposing comments received in either the 
public meetings or via written documents.  There is consensus that the Project will advance the economic 
development of Yanjin County, and satisfaction with the administration of the resettlement plan and 
compensation funds, which has occurred in advance of construction activities. 
 
G.3. Report on how due account was taken of any comments received: 
 
Because no negative comments were received, the Project Company plans to continue the Project as 
described, and continue the public engagement process utilized to date.  Some of the measures the 
Project Company has agreed to implement include:  
 

·  Continuing the public meetings used to inform local people of the resettlement process, and to 
solicit public opinions on related matters for proper compensation standards and strategies. 

·  Update of project activities in the Zhaotong Daily newspaper. 
·  A manager of the Project Company will be designated as a point person for public consultations. 
·  At least one individual from the resettled population should be selected to be facilitate 

communication between the resettled population, the Project Company, and government 
agencies.  

·  Copies of Resettlement Arrangement Plans shall be placed in county library and offices of 
county and township government to make it accessible to the affected population.  

·  During the implementation of the resettlement plan, the Project Company will conduct 
assessments every six months on the recovery of living situation of the resettled population to 
determine if adjustments are needed in financial assistance and/or program implementation. 
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Annex 1 
 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY  
 
Organization: Yunnan Zhongda Yanjin Power Generation Corporation Ltd 16. 
Street/P.O.Box: F8, County Government Multiple Building, Huanggecao New District  
Building:  
City: Zhaotong Municipality 
State/Region: Yunnan Province 
Postfix/ZIP:  
Country: China 
Telephone: +86 870 6631-902 
FAX: +86 870 6631-922 
E-Mail: pandaliu2004 at hotmail dot com  
URL:  
Represented by:   
Title: Assistant General Manager 
Salutation: Mr. 
Last Name: Liu  
Middle Name:  
First Name: Hui 
Department:  
Mobile:  
Direct FAX:  
Direct tel:  
Personal E-Mail:  
 
Organization: Designated National Authority of Italy, Ministry for the Environment and 

Territory 
Street/P.O.Box: Via Cristoforo Colombo, 44 
Building:  
City: Roma 
State/Region:  
Postfix/ZIP: 00147 
Country: Italy 
Telephone: +39 06 5722 8100 
FAX: +39 06 5722 8178 
E-Mail:  
URL: www.minambiente.it 
Represented by:   
Title:  
Salutation: Ms. 
Last Name: Croce 

                                                      
16 The project participant is stated as “Yunnan Zhongdayanjin Power Generation Co. Ltd” in the Letter of Approval 
issued by Chinese DNA. Chinese and English versions of LOA are submitted separately.  
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Middle Name:  
First Name: Claudia 
Department:  
Mobile:  
Direct FAX: +39 06 5722 8178 
Direct tel: +39 06 5722 8169 
Personal E-Mail: croce.claudia at minambiente dot it 
 
Organization: International Bank for Reconstruction and Development Carbon Finance Unit 
Street/P.O.Box: 1818 H Street, NW 
Building:  
City: Washington, DC 
State/Region: District of Columbia 
Postfix/ZIP: 20433 
Country: USA 
Telephone: +1 202 473 9189 
FAX: +1 202 522 7432 
E-Mail: IBRD-carbonfinance@worldbank.org 
URL: www.carbonfinance.org 
Represented by:  Ms. Joelle Chassard 
Title: Manager Carbon Finance Unit 
Salutation: Ms. 
Last Name: Chassard 
Middle Name: -- 
First Name: Joelle 
Department: ENVCF 
Mobile:  
Direct FAX: +1 202 522 7432 
Direct tel: +1 202 458 1873 
Personal E-Mail: Jchassard at worldbank dot org 
 

Annex 2 
 
The Project is seeking US$44 million of debt finance, representing 60% of total capital requirements.  
The IFC, DEG, and Proparco are considering lending up to US$22 million, US$12 million, and US$10 
million, respectively.  This is not Official Development Assistance funding.17 
 

Annex 3 
 
The following tables summarize results from the formulae in the ACM0002 Methodology for grid-
connected electricity generation from renewable sources.  The tables include data, data sources and the 
underlying computations.  

                                                      
17 While the Yanjin County government is a beneficial owner of the Project through its asset management company, 
it should be noted that the County was granted its ownership stake through transferring ownership of 18.5 MW of 
small hydropower stations to the Project Company.  These stations were built several years ago under state 
ownership and funding.  No public funds or assets have been or will be provided for the current Project. 
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Tables A1 to A3 provide statistics from the China Southern Power Grid (“CSPG”) for years 2002, 2003, 
and 2004, including installed capacity, annual electricity generation, and annual electricity supplied to 
the grid aggregated by different electricity generation sources, the Grid Average Electricity Generation 
Coal Consumption, the Grid Average Electricity Supply Coal Consumption.  The CSPG is supplied by 
electricity from Yunnan, Guangxi, Guizhou, and Guangdong Provinces; data is presented first for the 
CSPG as a whole and then by Province. 
 

Table A1: Basic Data of the China Southern Power Grid, 2002 
China Southern Power Grid Year 2002 

Plant data aggregated by fuel type 

Installed 
capacity 
(MW) 

EGCCy 
Grid Average 

Power 
Generation 
Unit Coal 

Consumption 
(Standard 

Coal 
kg/MWh) 

ESCCy  
Grid Average 
Power Supply 

Unit Coal 
Consumption 

(Standard Coal 
kg/MWh) 

GENFuel, Plants, 

y  
Electricity 
Generation 

(GWh) 

GENFuel, Grid, y  
Electricity Supply 

(GWh) 

Thermal power plant 
     

35,969.20  
                 

345                   369       185,168.00       173,223.39  

Hydro power plant 
       

22,921.00  ��  ��         70,121.00  ��  

Nuclear Power 
         

2,790.00  ��  ��         20,877.00  ��  

Other 
              

76.80  ��  ��              135.00  ��  

Total  
       

61,757.00  ��  ��       276,301.00  ��  

Yunnan Year 2002 

Thermal power plant 
         

2,932.70  
         

381                   415              15,787              14,494  

Hydro power plant 
         

5,836.30                        -               25,062    

Nuclear Power           

Other           

Sub-total  
         

8,769.00                  40,849    

Guangxi Year 2002 

Thermal power plant 
         

3,156.20  
         

346                   378              13,069              11,963  

Hydro power plant 
         

4,363.30                        -               18,634    

Nuclear Power           

Other           

Sub-total  
         

7,519.50             31,703.00    

Guizhou Year 2002 

Thermal power plant 
         

4,642.50                    386         33,231.00              30,562  

Hydro power plant 
         

4,946.10  ��                     -            9,512.00  ��

Nuclear Power �� �� �� �� ��

Other �� �� �� �� ��
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Sub-total  
         

9,588.60  �� ��        42,743.00  ��

Guangdong Year 2002 

Thermal power plant 
       

25,237.80  
         

338                   358       123,081.00            116,205  

Hydro power plant 
         

7,775.30                        -           16,913.00    

Nuclear Power 
         

2,790.00             20,877.00    

Other 
              

76.80                  135.00    

Sub-total  
       

35,879.90           161,006.00    
Source: China Electric Power Yearbook (2003), p. 584, p. 585 and p. 592. 
 

Table A2: Basic data of the China Southern Power Grid, 2003 
China Southern Power Grid Year 2003 

Plant data aggregated by fuel type 

Installed 
capacity 
(MW) 

EGCCy  
Grid Average 

Power 
Generation 
Unit Coal 

Consumption 
(Standard Coal 

kg/MWh) 

ESCCy  
Grid Average 
Power Supply 

Unit Coal 
Consumption 

(Standard Coal 
kg/MWh) 

GENFuel, Plants, y 
Electricity 
Generation 

(GWh) 

GENFuel, Grid, y  
Electricity 

Supply 
(GWh) 

Thermal power plant    40,444.10  
                    

351  
                    

375  
           

222,780.00          208,371.40  

Hydro power plant    25,409.30  �� ��
             

69,074.00  ��

Nuclear Power      3,780.00  �� ��
             

28,930.00  ��

Other           83.40  �� ��
                  

159.00  ��

Total     69,716.80  �� ��
           

320,943.00  ��

Yunnan Year 2003 

Thermal power plant      3,556.80  
     

378  
                    

410       19,055.00                 17,568  

Hydro power plant      6,543.20                          -        26,837.00    

Nuclear Power           

Other           

Sub-total     10,100.00           45,892.00    

Guangxi Year 2003 

Thermal power plant      3,190.10  
            

357  
                    

390       17,079.00                 15,634  

Hydro power plant      4,525.20                          -        19,288.00    

Nuclear Power           

Other           

Sub-total       7,715.30           36,367.00    

Guizhou Year 2003 

Thermal power plant      6,465.80    379  
                    

412  
             

43,295.00                 39,827  

Hydro power plant      6,233.70  ��                       -   
               

8,019.00  ��
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Nuclear Power �� �� �� �� ��

Other �� �� �� �� ��

Sub-total     12,699.50  �� ��
             

51,314.00  ��

Guangdong Year 2003 

Thermal power plant    27,231.40  
            

338  
                    

358     143,351.00               135,343  

Hydro power plant      8,107.20                          -        14,930.00    

Nuclear Power      3,780.00           28,930.00    

Other           83.40                159.00    

Sub-total     39,202.00         187,370.00    
Source: China Electric Power Yearbook (2004), p. 670, p. 679 and p. 709.  
 

Table A3: Basic Data of the China Southern Power Grid, 2004 
China Southern Power Grid Year 2004 

Plant data aggregated by fuel type 

Installed 
capacity 
(MW) 

EGCCy 
Electric 

Generation 
Coal 

Consumption  
(Standard 

Coal 
kg/MWh) 

ESCCy 
Electric Supply 

Coal 
Consumption 

(Standard Coal 
kg/MWh) 

GENFuel, Plants, y  
Electricity 
Generation 

(GWh) 

GENFuel, Grid, y  
Electricity Supply 

(GWh) 

Thermal power plant 
        

46,659.70  
                  

341                    365             263,574             245,924  

Hydro power plant 
        

25,220.80  �� ��              70,790  ��

Nuclear Power 
          

3,780.00  �� ��              28,481  ��

Other 
          

2,483.40  �� ��                3,255  ��

Total  
        

78,143.90  �� ��            366,100  ��

Yunnan Year 2004 

Thermal power plant         4,306.9                  368                  398        24,322.0             22,489.  

Hydro power plant         7.058.6                      -          29,350.0    

Nuclear Power           

Other           

Sub-total  
        

11,365.5            53,672.0    

Guangxi Year 2004 

Thermal power plant         4,378.1                  361                  394        20,143.0             18,456  

Hydro power plant         5,040.4                       -          17,229.0    

Nuclear Power           

Other           

Sub-total          9,418.5            37,372.0    

Guizhou Year 2004 

Thermal power plant 
            

7,801.8                     370            49,720.0               45,554  

Hydro power plant 
            

6,937.2  �� ��           13,204.0  ��

Nuclear Power �� �� �� �� ��

Other �� �� �� �� ��
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Sub-total  
        

14,739.0  �� ��         62,924.00  ��

Guangdong Year 2004 

Thermal power plant 
          

30,172.9                     357          169,389.0             159,425  

Hydro power plant 
            

6,184.6  �� ��           11,007.0  ��

Nuclear Power 
            

3,780.0  �� ��           28,481.0  ��

Other 
            

2,483.4  �� ��             3,255.0  ��

Sub-total  
        

42,620.90  �� ��       212,132.00  ��
Source: China Electric Power Yearbook (2005), p. 504, p. 506. 
 
The baseline scenario is the electricity that would have been generated by the operation of grid-
connected thermal power plants and the addition of new fossil fuel-based generating sources that the 
proposed Project will displace.  Following the ACM0002 Methodology, the baseline emission factor is 
calculated as a combined margin (CM), consisting of the simple average of the operating margin 
emission factor (OM) and the build margin emission factor (BM): 
 
CM = 0.5 × OM + 0.5 × BM 
 
The combined margin represents the tCO2e/MWh that would have been emitted in the absence of the 
Project.  Emissions reductions will be claimed based on the total CO2e emissions mitigated by the 
Project, following the 4 steps described below. 
 
Step 1 – Calculation of the Operating Margin Emission Factor (OM) 
Step 2 – Calculation of the Build Margin Emission Factor (BM) 
Step 3 – Calculation of the Baseline Emission Factor (CM) 
Step 4 – Calculation of the Baseline Emissions Reductions (ERs generated) 
 
Step 1: Calculation of the Operating Margin Emission Factor (OM) 
 
Out of four options for the OM discussed in the Methodology, the Simple OM method was chosen, for 
the following two reasons: 
 

1. Detailed hourly dispatch data is not available.  The China Southern Power Grid Company runs 
the dispatch center and does not make this information available to the public. 

2. Historical data available for the last five years show that the ratio of electricity generated by low 
operating cost and must run sources, identified in the CSPG as hydro- and nuclear power plants, 
to the total electricity generated in the CSPG are 34.23%, 33.72%, 32.98%, 30.59%, and 28.00% 
from 2000 through 2004, respectively.18  Since these sources contribute much less than the 50% 
threshold specified in the Methodology, Simple OM is applicable for the Project. 

 
As a result of these two factors and in accordance with p. 6 of the Methodology which states:  
 

The Simple OM method (a) can only be used where low-cost/must run 
resources constitute less than 50% of total grid generation in: 1) average 

                                                      
18 China Electric Power Yearbook (2001, 2002, 2003, 2004, 2005). 
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of the five most recent years, or 2) based on long-term normals for 
hydroelectricity production. 

 
the Simple OM has been used. 
 
The Simple OM was calculated ex-ante using a three year average, based on the most recent statistics 
available at the time of PDD validation. 
 
The Simple OM emission factor (EFOM, simple, y) is calculated as the generation-weighted average 
emissions per electricity unit (tCO2e/MWh) of all generating sources serving the system, not including 
low-operating cost and must-run power plants: 
 

�

� ´

=

j
yj

ji
jiyji

ysimpleOM GEN

COEFF

EF
,

,
,,,

,,         (1) 

 
Fi, j, y is the total amount of fuel i (in a mass or volume unit) consumed by relevant power source j in year 
y. 
 
j refers to the power sources delivering electricity to the grid, not including low-operating cost and must-
run power plants, and including imports to the grid. 
 
COEFi,j,y is the CO2 emission coefficient of fuel i (tCO2e/mass or volume unit of the fuel), taking into 
account the carbon content of the fuels used by relevant power sources j and the percent oxidation of the 
fuel in year y. 
 
GENj, y is the electricity (MWh) delivered to the grid by source j in year y. 
  
The CO2 emission coefficient COEFi is obtained as: 
 
COEFi = NCVi × EFCO2,i × OXIDi        (2) 
 
NCVi is the net calorific value (energy content) per mass or volume unit of a fuel i. 
 
OXIDi is the oxidation factor of the fuel (see page 1.29 in the 1996 Revised IPCC Guidelines for default 
values). 
 
EFCO2, i is the CO2 emission factor per unit of energy of the fuel i.  
 
In this PDD, NCVi for different fuels i were taken from China Energy Statistical Yearbook 2005 (most 
recent version available at time of PDD validation).  EFCO2, i are based on default values set by IPCC 
Good Practice Guidance.  The fraction of carbon oxidized for coal is 0.98 and fraction of carbon oxidized 
for fuel oil/diesel is 0.99, both default values set by IPCC Good Practice Guidance.  
 
EFOM, simple, y is calculated based on the electricity generation mix of the CSPG excluding Hainan, not 
including low operating cost/must run power plants, such as wind power, hydropower, nuclear power, 
etc.  It is calculated as a three year average based on the most recent statistics available at the time of 
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PDD validation.  Data on different fuel consumption for power generation in the CSPG are taken from 
the China Electric Power Yearbook. 
  
In China, the power plant efficiency indicators include Electricity Generation Coal Consumption 
(EGCC), the amount of standard coal consumed to generate one kWh (kg standard coal/kWh) to the grid, 
and Electricity Supply Coal Consumption (ESCC), the amount of standard coal consumed to supply one 
kWh (kg standard coal/kWh) to the grid.  The China Electric Power Yearbook aggregates the EGCC and 
ESCC of all thermal power plants at the provincial grid level.  Note that the expression (EGCCy ÷ 
ESCCy) is equivalent to the expression (1 – Percentage Parasitic Loss). 
 
Ideally, the emission factor should be calculated using the actual electricity supplied to the grid instead of 
the electricity generated at plants.  That is, because the Project is replacing electricity (excluding low 
cost/must run power plants) in the grid, the basis for the emission reduction calculation should be the 
electricity delivered directly to CSPG, GENThermal, Grid, y.  However, there is no data available that 
identifies GENThermal, Grid, y in China.  Nevertheless, it is still possible to calculate total electricity delivered 
to the grid by fuel type with data available in China by using the following formula: 
 
GENThermal, Grid, y = GENThermal, Plants, y × ( EGCCy ÷ ESCCy )     (3) 
 
GENThermal, Grid, y is the electricity energy supplied to the grid by fuel-fired thermal power plants in year y. 
 
GENThermal, Plants, y is the electricity energy generated by fuel-fired thermal power plants in year y.   
EGCCy  is the average amount of standard coal consumed to generate one kWh of electricity at the 
thermal power plants in the CSPG.  The sources for these data are Tables A1-A3 above. 
 
ESCCy is the average amount of standard coal consumed to supply one kWh of electricity at the thermal 
power plants in the CSPG.  The sources for these data are Tables A1-A3 above. 
 
In CSPG, all hydro- and wind power plants are identified as having low operating costs and are must-run 
power plants.  They are thus excluded from the total generation when calculating the Simple OM 
emission factor.  Although some thermal power plants might also be considered “low cost, must run” 
plants, it is impossible to exclude them from the calculation, since there is no available data in China on 
quantities of electricity generated from such plants.  However, their inclusion in the calculation of the 
Simple OM emission factor actually improves the conservativeness of the emission reduction 
calculations, since newly built thermal power plants have higher generation efficiency and therefore 
lower emission factors.  Thus the inclusion of some “low cost, must run” thermal plants in the EFOM, simple, 

y calculation will result in fewer emission reductions being allocated to the Project. 
 
In 2004, the CSPG generated 362,994 GWh in 2004, exported 11,564 GWh and imported 15,757 GWh19.  
The net transfer is 1.2% of the CSPG’s generation.  Based on discussions with the CDM validator, this 
amount has deemed to be sufficiently small that only the total electricity generated within the CSPG is 
used as the basis for calculating emission factors. 
 
The following tables A4 through A6 provide data and calculations to estimate the CSPG’s system EFOM, 

simple, y for years 2002, 2003, and 2004.  The calculation in each table is performed as following: 
 

                                                      
19 China Electric Power Yearbook 2005, p. 506, 507. 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02  
 
CDM – Executive Board     page 53 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

1. Following (2), COEFi is determined for each CSPG fuel source by multiplying EFCO2, i, NCVi, 
OXIDi, and 44/12 ratio of CO2 mass to carbon mass (C × D × E × 44/12). 

2. Following (1), the COEFi is multiplied by the total fuel consumed by CSPG (B) to obtain total 
emissions from each fuel source in CSPG (F). 

3. The emissions are summed to obtain “Total Emissions (tonnes)” for CSPG. 
4. The “Total Electricity Generation (GWh)” of CSPG is calculated by summing the electricity 

generation of each CSPG Province. 
5. “Total Electricity Generation (GWh)” is converted to “Total Electricity Supply (GWh)” using (3) 

and the data for ESCCy and EGCCy in tables A1-A3. 
6. Finally, (1) is completed by dividing “Total Emissions (tonnes)” by “Total Electricity Supply 

(GWh)” and converting from GWh to MWh. 
 

Table A4: China Southern Power Grid Simple OM Emission Factor, 2002 

Fuel Unit

Fuel
Consumptio

n
Emission

Factor NCV

Fraction of
Carbon

Oxidized Emissions
Yunnan Guizhou Guangxi Guangdong  CTonne/Tj Tj/A Tonnes

A B C D E F=B×C×D×E×44/12

Raw Coal 104 tonnes 1124.94 1697.84 592.47 4079.18 25.8 209.08 0.980 145,267,449.33           

Fuel Oil 104 tonnes 0.94 1.33 1.41 735.29 21.1 418.16 0.990 23,667,826.40             

Natural Gas 108 m3 4.4022 15.3 3893.1 0.995 956,646.02                  
Total Emission (tonnes) 169,891,921.75           
Total Electricity Generation (GWh) 185,168                       
Total Electricity Supply (GWh) 173,223                       
Simple OM Emission Factor (tCO2e/MWh) 0.981                            

Source: Baseline Study calculations using data from China Electric Power Yearbook (2003), p. 590. 

 
 

Table A5: China Southern Power Grid Simple OM Emission Factor, 2003 

Fuel Unit
Emission

Factor NCV

Fraction of
Carbon

Oxidized Emissions
Yunnan Guizhou Guangxi Guangdong  CTonne/Tj Tj/A tonnes

A C D E F=B×C×D×E×44/12

Raw Coal 104 tonnes 1377.6671 2164.7227 821.7622 4784.8439 25.8 209.08 0.980 177,338,543.20           

Fuel Oil 104 tonnes 0.9746 2.3781 1.0976 864.8673 21.1 418.16 0.990 27,842,616.13             
Total Emission (tonnes) 205,181,159.33           
Total Electricity Generation (GWh) 222,780                       
Total Electricity Supply (GWh) 208,371                       
Simple OM Emission Factor (tCO2e/MWh) 0.985                           

B

Fuel Consumption

 
Source: Baseline Study calculations using data from China Electric Power Yearbook (2004), p. 680-683. 
 
 

Table A6: China Southern Power Grid Simple OM Emission Factor, 2004 

Fuel Unit
Emission

Factor NCV

Fraction of
Carbon

Oxidized Emissions
Yunnan Guizhou Guangxi Guangdong  CTonne/Tj Tj/A tonnes

A C D E F=B×C×D×E×44/12

Raw Coal 104 tonnes 1,751          2,518          971          5,812          25.8 209.08 0.980 214,227,343.42           

Fuel Oil 104 tonnes 2                3                 2             1,015          21.1 418.16 0.990 32,710,968.59             
Total Emission (tonnes) 246,938,312.01           
Total Electricity Generation (GWh) 263,574                       
Total Electricity Supply (GWh) 246,243                       
Simple OM Emission Factor (tCO2e/MWh) 1.003                           

Fuel Consumption

B

 
Source: Baseline Study calculations using data from China Electric Power Yearbook (2005), p. 507. 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02  
 
CDM – Executive Board     page 54 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

 
Note: The tables contain data as presented in the China Electric Power Yearbook; not all fuel types are 
included and natural gas consumption was only reported for 2002.  Significant digits reported varied. 
 
The three years’ generation-weighted Simple OM Emission Factor, the EFOM, simple, y (or OM) used in this 
PDD is: 
 
OM = 0.991 tCO2e/MWh 

 
Step 2: Calculation of the Build Margin Emission Factor (BM) 
 
For calculating, the BM, we elect Option 1.  The Build Margin emission factor (EFBM, y) ex-ante is 
defined as the generation-weighted average emission factor of the greater annual generation of: 
 

1. The five power plants that have been built most recently, or 
2. The power plant capacity additions in the electricity system that comprise 20% of the system 

generation (in MWh) and that have been built most recently. 
 
Both sets of plants exclude registered CDM project activities.  Given the size of the CSPG, the annual 
generation of the most recently built 20% of capacity far exceeds the annual generation of the five most 
recently built plants.  Therefore, we calculate BM using the most recently built 20% of capacity. 
 
Because data is not available to identify and quantify the individual power plants comprising the most 
recently built 20% capacity, this PDD uses an approximation calculation modeled after the Executive 
Board’s approved deviation for Methodologies AM0005 and AMS-I.D dated 7 October 2005.  This 
approach has been used by registered China energy project PDDs including Ningxia Tianjing Shenzhou 
30.6 MW Wind-farm Project and Fujian Zhangpu Liuao 30.6 MW Wind Power Project.  BM is calculated 
as follows: 
 

�
�
�

�

�

�
�
�

�

�

´=
� -

-

j
ynyj

ynyThermal
yThermalBPCTy CAP

CAP
EFBM

,,

,,
,_        (4) 

 
EFBPCT_Thermal,y is the estimated emission factor of fuel-fired thermal plants using Best Practice 
Commercial Technology (“BPCT”) in year y.  Compared with the BM calculation specified in ACM0002, 
this method is more conservative as it assumes all recently built plants have the fuel efficiency of the 
BPCT. 
 
The expression within the brackets is the percentage share of fuel-fired thermal plant capacity within all 
recently built generation capacity.  Thus, the BM is capacity-weighted (unlike the OM above, which was 
generation-weighted).  This assumes that the annual operating hours of both fuel-fired and non-fuel-fired 
plants are the same. 
 
CAPThermal,y-n,y is the installed generation capacity of recently built fuel-fired thermal plants in year y.  
“Recently built” is defined as those plants commissioned in the last (y – n) years.  
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CAPj,y-n,y is the installed generation capacity of all recently built power plants in year y of technology j.  In 
the summation, j is set to include all plants, such as thermal fuel-fired, nuclear, hydropower, etc. 
 
In the two CAP expressions above, n is chosen so that the (y – n) is the closest time period, in years, when 
the last 20% of generation capacity was installed: 
 

%20
,,

»
�
�
�

�

�

�
�
�

�

� � -

y

j
ynyj

CAP

CAP

 

 
CAPy is the total installed generation capacity in year y. 
  
In this step, y = 2004, as 2004 is the latest year for which statistics are available in the 2005 China 
Electric Power Yearbook.  The calculation of BM follows the steps below: 
 
2a. Determine the emission factor of newly built coal-fired power plants in CSPG (EFBPCT_Coal,y). 
 
COEFstandard coal is calculated using formula (2) and IPCC default values. 
 

Table A7: Calculation of COEFstandard coal 
 A B C D A×B×C×D÷ 

1000 

Variable Net Calorific Value� Carbon Emission 
Factors �

Fraction of Carbon 
Oxidized�

Conversion Factor� COEFstandard coal 

Unit GJ/tonne of 
standard coal�

tC/TJ� Fraction� tCO2/tC tCO2/tonne of 
standard coal�

Source China Energy 
Statistical Yearbook 

(2005)�

Revised 1996 IPCC 
Guidelines for National 

GHG Inventories: 
Reference Manual�

Revised 1996 IPCC 
Guidelines for National 

GHG Inventories: 
Reference Manual�

Constant value Calculated value�

Value 29.27� 25.8� 0.98� 3.67� 2.71�

 
As a result, COEFstandard coal is 2.71 tCO2/tonne of standard coal. 
  
It is conservatively assumed that all of the coal-fired power plants recently added to CSPG have a BPCT 
ESCC of 336.66 gce/kWh20.  The carbon emission factor for the newly built coal-fired power plants are 
therefore calculated as 0.914 tCO2/MWh based on the following formula: 
 
EFBPCT_Coal,2004 = ESCCCoal-fired new plants × COEFstandard coal  
EF BPCT_Coal,2004 = (336.66 ÷ 1000) × 2.71 
EF BPCT_Coal,2004 = 0.914 tCO2/MWh 
 
2b. Determine the emission factor of newly built fuel oil/diesel fired power plants in CSPG 
(EFBPCT_FuelOilDiesel,y). 
 

                                                      
20P.4 Annex 2 of “National Emission Factor” issued by NDRC  
http://cdm.ccchina.gov.cn/WebSite/CDM/UpFile/File1051.pdf  
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COEFfuel oil/diesel is calculated using formula (2) and IPCC default and China-country specific values.  The 
China Electric Power Yearbook does not distinguish between fuel oil-fired generation and that from 
diesel.  For conservativeness, the PDD uses the lower carbon emission factor from diesel (20.2 tC/tJ) for 
all fuel oil/diesel sources, as opposed to the higher fuel oil emission factor of 21.1 tC/tJ. 
 

Table A8: Calculation of COEFfuel oil/diesel 
 A B C D E=A×B×C×D÷ 

1000 
Variable Net Calorific 

Value�
Carbon Emission 

Factors �
Fraction of Carbon 

Oxidized�
Conversion Factor� COEFfuel oil/diesel 

Unit GJ/tonne� tC/TJ� Fraction� tCO2/tC tCO2/tonne of fuel 
oil/diesel�

Source China Energy 
Statistical 

Yearbook (2005)�

Revised 1996 IPCC 
Guidelines for National 

GHG Inventories: 
Reference Manual�

Revised 1996 IPCC 
Guidelines for 
National GHG 

Inventories: Reference 
Manual�

Constant value� Calculated value�

Value 41.816� 20.2� 0.99� 3.67� 3.07�

 
As a result, the COEFfuel oil/diesel is 3.07 tCO2/tonne of fuel oil/diesel. 
 
This PDD assumes a 45.87% combustion efficiency for fuel oil/diesel plants according to the regional 
Emission Factor calculation guideline published by the China Designated National Authority21.  The 
carbon emission factor for the newly built fuel oil/diesel fired power plants are therefore calculated using 
the following table, which continues the process started in Table A8: 
 

Table A9: Calculation of EFfuel oil/diesel-fired new plants 
 A F G H=A×F÷G E÷H 

Variable� Net Calorific 
Values�

Power Plant 
Electricity Supply 

Efficiency�

Conversion factor Electricity 
Supplied to 

grid/ton of fuel 
oil/diesel�

EFfuel oil/diesel-fired new 

plants�

Unit� GJ/tonne � %�  GJ/MWh MWh/tonne of 
Fuel oil�

tCO2/MWh 

Source� TBD China Energy 
Statistical 

Yearbook (2005)�

TBD reference� Constant value� Calculated value� Calculated value�

Value 41.816� 45.87%� 3.6� 5.328� 0.575�

 
EF BPCT_FuelOilDiesel,2004 = 0.575 tCO2/MWh 

                                                      
21 P.4 Annex 2 of “National Emission Factor” issued by NDRC  
http://cdm.ccchina.gov.cn/WebSite/CDM/UpFile/File1051.pdf  
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2c. Determine the emission factor of the newly built thermal power plants in CSPG 
(EFBPCT_Thermal,y). 
 
This step combines results from 2a and 2b by calculating the thermal emission factor as an average 
weighted by the CSPG’s increased thermal power capacity during the period from 2002 to 2004.  The 
composition of electricity supply of thermal power plants by fuel sources is as follows: 
 

Table A10: Composition of increased thermal power capacity of China Southern Power Grid by 
Fuel type (MW) from 2002-2004 (excluding Hainan) 

Fuel Type 
Installed Capacity 
(MW) as of 2002

Installed Capacity 
(MW) as of 2004

Increased Capacity 
from 2002 to 2004 

Percentage

Coal                   26,335.20                       35,111.0                             8,775.8 82.1%

Fuel oil/Diesel                     9,634.00                       11,427.0                             1,793.0 16.8%

Natural Gas - -  - 0%

Waste incineration                             120.9 120.0 1.1%

Total                     35,969.2                       46,658.9                           10,689.7 100% 

Source: 
Installed capacity by fuel of 2004: Page 504, China Electric Power Yearbook, edition 2005 
Installed oil-based power plant in CSPG as of 2002 (accessed on 10 December 2006): 
http://biz.finance.sina.com.cn/stock/company/bulletin_detail.php?id=%7B4942E9E4-0B79-11D8-9AFE-
0001029688B6%7D 
Evidence of no non-coal fired power plants in Guangxi, Guizhou, and Yunnan: 
Page 25 of China Designated National Authority emission factor calculation guideline (accessed on 10 
December 2006):  http://cdm.ccchina.gov.cn/WebSite/CDM/UpFile/File1051.pdf 
 
Based on the figures above, we assume that coal plants represented 82.1% of newly built thermal power 
plants in CSPG, and fuel oil/diesel represented the remainder of 16.8%. We also conservatively assume 
the emission factor for waste incineration fired power plant is zero.  Using this weighting, the weighed 
emission factor for the newly built, BPCT thermal power plants is calculated as follows: 
 
EFBPCT_Thermal,2004 = 82.1% × EFBPCT_Coal,2004 + 16.8% × EFBPCT_FuelOilDiesel,2004 
EF BPCT_Thermal,2004 = 82.1% × 0.914 + 16.8% × 0.575 
EF BPCT_Thermal,2004 = 0.847 tCO2/MWh  
 
2d. Determine the share of electricity supply from newly built thermal power plants in the most 
recently built 20% of electricity supply in the CSPG. 
 
For evaluating (4), the Baseline Study has determined that n = 2.  Data from Table A11 was used in this 
analysis: 

 
Table A11: Installed Capacity of China Southern Power Grid, Excluding Hainan (MW) 

 2000 2001 2002 2003 2004 

Thermal power 
plant 

                    
32,440.6 34,715.9 35,969.2 40,444.1 46,659.7 

Hydro power 
plant 

                    
18,484.0 18,951.7 22,921.0 25,409.3 25,220.8 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02  
 
CDM – Executive Board     page 58 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

Nuclear Power 
                      

1,800.0 1,800.0 2,790.0 3,780.0 3,780.0 

Other 
                               

-   - 76.8 83.4 2,483.4 

  Total 
                    

52,724.6 55,467.6 61,757.0 69,716.8 78,143.9 
Total as a % of 
2004 installed 
capacity 

68% 71% 79% 89% 100%

Source: China Electric Power Yearbooks (2001-2005) 
. 
 
CAPj,2002,2004 = (78,143.9 – 61,757.0) = 16,386.9 MW 
CAP2004 = 78,143.9 MW 
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Thus it is confirmed that the years 2002 and 2004 most closely approximates the time period when 20% 
of the CSPG’s capacity was installed.  Next, we estimate the share of thermal plants in that 20%: 
 
CAPThermal,2002,2004 = (46,659.7 – 35,969.2) = 10,690.5 MW 
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Thus, thermal power plants represented 65.2% of the newly built CSPG plants. 
 
Combining results from 2c and this step using (4), the build margin is thus: 
 
BM2004 = 0.847 ́  65.2% = 0.552 tCO2e/MWh 
 
BM = 0.552 tCO2e/MWh 
 
Step 3: Calculation of the Baseline Emission Factor (CM) 
 
The Baseline Emission Factor is calculated as a combined margin (CM), consisting of the simple average 
of the estimated OM and BM, using the default weights of 50% each: 
 
CM = 0.5 × OM + 0.5 × BM 
CM = 0.5 × (0.991 + 0.552) 

CM = 0.772 tCO2e/MWh 

 
Step 4: Calculation of the Baseline Emissions Reductions 
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The Project has no emissions or leakage, thus PEy = 0 and Ly = 0.  Thus, the emission reductions ERy per 
year of the Project is obtained using the following formula: 
 
ERy = CM × (Estimated Annual Project Electricity Supply in MWh)    (5) 
 
The average annual emission reduction projected for the crediting period is: 
  
0.772 tCO2e/MWh × 355,884 MWh = 274,560 tCO2e. 
 
The total emission reductions estimated for the first 7-year crediting period is 1,921,919 tCO2e. 
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Annex 4 
 

In accordance with the Monitoring Methodology ACM0002, the key data that must be monitored ex-post 
for the specific crediting period (since the emission factor has been calculated ex ante), are: 
 
1. The electricity supply to the grid from the Project Activity EGy.  
2. Surface area at full reservoir level.  
 
All three hydropower stations will interconnect with the regional grid at an electrical substation in Shizi 
Township owned by the Yunnan Power Grid Corporation.  Two meters, a primary meter, and a back-up 
meter in case of failure of the primary meter, will be installed in the electrical substation in Shizi 
Township to measure the net electricity supply to the grid by the proposed project.  The meters should 
have sufficient accuracy so that the reading error from such equipment will not exceed +0.5% of their 
full-scale rating.  The meters will measure the electricity supply on a continuous basis.  The operating 
staff of the grid company will monitor the electricity supplied to the grid on a hourly basis and record and 
report the daily and monthly totals. The Research Department of the local grid company will carry out 
the calibrations of the meters at least once a year as per the National Guideline on Calibration Testing.  
Documents evidencing the calibrations will be kept and archived.   
 
The local grid company will read the meter of the electrical substation in Shizi Township once every 
month and issue electricity sales invoices based on the readings of the meters.  For quality assurance, 
invoices will be cross-checked against the readings from the meters installed at the Project hydropower 
stations. Because it is expected that 3% of electricity generated will be consumed on-site and lost in 
transmission, 97% of the output measured by the meters installed in the project site will be taken as a 
reference for monitoring whether the generation output read from the sub-station in Shizi township is 
within reasonable range and consistent with direct hydro electricity output on the site. 
 
After the project is fully commissioned, an independent consulting company will be commissioned to 
measure the surface area at full reservoir level.   
 
Procedures for ensuring effective monitoring of the proposed project are described in a document “CDM 
Project Management and Operating Procedures” that the Project Company will utilize.  The document 
contains the following sections: 
 
1.0 Introduction 
2.0 Overall Project Management 
3.0 CDM Project Management and Calculations 

3.1 Data to be Monitored and Recorded (as per the PDD) 
3.2 Emissions Reduction Calculation for the Project 

4.0 Procedures to be followed 
4.1 Monitoring Procedures 
4.2 Calibration Procedures 
4.3 Maintenance Procedures 
4.4 Procedure for Training of Personnel Engaged in this Monitoring and Verification Plan 

5.0 Records Keeping, Error Handling and Reporting Procedures 
5.1 Records Keeping and Internal Reporting Procedure 
5.2 Error Handling Procedure 
5.3 External Reporting Procedure 
5.4 Procedure for Corrective Actions 
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5.5 Change of CDM Manager 
6.0 Confirmation of the adoption of these CDM Operating Procedures 
 
For the baselines where emission factors are determined ex ante (and not updated during a crediting 
period), the baseline emissions factor shall be updated for the subsequent crediting period.  For updating 
the baseline at the start of the second and third crediting period, there shall be no change in the 
methodology for determining the baseline emissions. However, new data available will be used to revise 
the baseline emissions. The “average of 3 most recent years data” was used to determine the baseline 
emissions for the first crediting period, the baseline shall be updated using the average for the 3 most 
recent years prior to the start of the subsequent crediting period. 
 


