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A. General description of project activity

A.l Title of the project activity:

Wind Power Project in Mondul Kiri Province, Cambodia (the Project).

A2 Description of the project activity:
A.2.1 Outline of the project activity:

The Project is for renewable energy development using wind and solar power in the highlands of Mondul
Kiri Province (the Province), Cambodia.

The Project will comprise 115 small, hybrid power systems with a total capacity of 1.4 MW. These wind
power generators will be constructed in 21 communes and 90 villages in Mondul Kiri Province and will
be operated 24 hours/day for a total of 8,760 hours/year.

The electricity generated from renewable energy by the Project will replace electricity generated from
diesel-powered mini-grids. The reduction in CO, emissions is estimated at 2,759 t CO, per year for the
duration of the Project. Over the entire crediting period (21 years) the Project is expected to reduce
emissions by 57,939 t CO,, generating the equivalent amount of Certified Emission Reductions (CERs).

Electricity generated by the Project will be supplied to the villagers at lower rates (US$0.10/kWh) in
return for their assistance in observing and monitoring the project facilities.

A.2.2 Purpose of the project activity:

Cambodia has made efforts to implement a sustainable energy efficiency program aimed at meeting its
domestic energy needs'. However the national power system is encountering problems with low
electrification rates, efficiency, institutional structure and environmental impacts.

In order to help the government achieve these goals and to improve the well-being of local residents, the
Project will supply electricity produced from clean energy to isolated villages with little or no access to
electricity.

A.2.3 CDM project under sustainable development policy in Cambodia

Cambodia ratified the UNFCCC in December 1995 and the Ministry of Environment (MoE) has
coordinated preparations for participation in CDM (MoE, 2002). An initial national communication
under the UNFCCC was published in August 2002 that provided a national greenhouse gas inventory for
1994 and described Cambodia’s ability to respond to the effects of climate change. In mid 2003 the
Cambodian Climate Change Office (CCCO) at MoE was appointed as the interim DNA (Designated
National Authority) for CDM in Cambodia. CCCO is currently working to finalize sustainable
development criteria for assessing proposed CDM projects. These criteria are based on Cambodia’s
existing government development plants, policies, regulations and laws.

! Source: “Renewable Energy and Energy Efficiency (2004)”, Ministry of Industry, Mines and Energy,

Cambodia.



In Cambodia, capacity building activities are being conducted with a range of stakeholders, including
relevant government ministries, private developers, non-government organizations, foreign investors and
donor organizations®. Under these projects, the government aims to raise awareness about CDM at the
national and provincial levels, strengthen CDM capacity for policy makers, public and private sectors,
prepare sustainable development criteria for assessing proposed CDM projects, establish the final DNA
and assessment process for proposed CDM projects, develop a pipeline of potential CDM projects, and
promote these projects among developers and investors®.

A.2.4 Contribution to the sustainable development of the host country:

The Project will contribute to the sustainable development of the region and the country in the following
ways:

a. Socially sustainable development

There is no industrial development in the area surrounding the Project site at Sen Monorom, Mondul Kiri
Province, and therefore the residents currently rely on home-generated electricity from small diesel
generators. This causes great inconvenience to the local people in their daily lives. The local
government is not able to use computers continuously and the region has no light after 10 pm due to the
undeveloped electricity supply system. There is a high demand for electricity for schools and for the use
of home television and radio as an information source. By meeting these demands for electricity the
well-being of the residents in the community will be improved.

Considering the socioeconomic circumstances of the region, it would be difficult for them to improve the
electricity supply system by themselves. The Project will introduce new, state of the art hybrid power
system technology and know-how for the manufacture of propellers and batteries, enabling the local
residents to produce them on their own.

The Project also has the potential to act as a business model for local companies to establish their own
renewable energy projects and electricity companies. This will increase job opportunities and provide
income for the local residents, helping to provide stability and improve their quality of life.

b. Economically sustainable development

The local production of the hybrid generation systems and the new electricity companies will invigorate
and help support the local economy by creating new jobs for the residents. Because the electricity
supplied by the Project will enable local people to work at night under lighting, the economic and social
activities will also be promoted.

Furthermore, the technology is expected to be adopted not only in neighboring provinces but also in other
countries such as Laos and Myanmar. The sustainable development in Cambodia could thus bring

development and stability to the economy of the whole region.

¢. Environmentally sustainable development

* Source: “Sustainable Energy in Cambodia; Status and Assessment of the Potential for Clean Development
Mechanism Projects (2004)”, The Cambodian Research Center for Development

3 Source: “Climate Change and the Clean Development Mechanism (2004)”, The Cambodian Research Center for
Development



Up to now, the development of the Cambodian energy sector has been based mainly on heavy fuel or
diesel generators which are conventional, GHG-emission intensive and often out-of-date technologies".
In addition, due to the population hike in Sen Monorom in recent years, the demand for electricity is also
likely to increase and lead to the further expansion of unplanned diesel-fuelled electricity generation
which, in turn, could have an adverse effect on the valuable natural environment. The Project will
provide access to technologies that can generate clean energy as an alternative to diesel fuel and thus
protects the rich natural environment of Mondul Kiri Province while improving the well-being of the
region.

A.2.5 Financial Scheme of the project activity:
The initial cost of the Project is estimated at approximately US$2.73 million (JPY300 million). This
includes costs relating to the procurement and construction of equipment. Subsequently, running costs
of approximately JPY?, annually, will be required for the maintenance.
Out of the total initial investment cost for the Project, it is assumed that 40% will be contributed by the
capital fund while the remaining 60% will be financed on loan from banks.

A3 Project participants:

Cambodia and Japan are the Parties to the proposed activity. At the moment the project participants, as
defined by the CDM glossary, are as follows:

> Marubeni Corporation (Marubeni) — Project Promoter/Official Contact
> General Environmental Technos Co., Ltd. (KANSO) — CDM Advisor
Contact information is provided in Annex I. Investors to the Project will eventually be added to the
above list of the Project participants.
A4 Technical description of the project activity:
A.4.1 Location of the project activity:
A.4.1.1 Host country Party(ies):

Kingdom of Cambodia

A.4.1.2 Region/State/Province etc.:

Mondul Kiri Province

A4.1.3 City/Town/Community etc:

Sen Monorom

* Source: “Climate Change and the Clean Development Mechanism (2004)”, The Cambodian Research Center for

Development



A.4.1.4 Detailed description of the physical location, including information allowing the
unique identification of this project activity:

The planned site is located in Mondul Kiri Province, Cambodia (see Fig. 1 - Location of the project site in
Cambodia).

Mondul Kiri Province is located 390 km from Phnom Penh and nestles along Cambodia’s eastern border
with Vietnam. Its land area of about 14,682km comprises 8.11% of the total land area of Cambodia
(181,035km) and 76% of the Province consists of forest. The total population is approximately 40,000
with an annual growth rate of 2.49%". The Province comprises five districts, which include 21 communes
and 90 villages.

The Province comprises mostly highlands and lies between 600 and 800 m above sea level. It has
favorable wind conditions with a wind velocity of 15.2 m/s’.

Figure 2 shows the planned site for the installation of the hybrid power system.

> Source: Ministry of Agriculture, Forestry and Fisheries, Cambodia (http://www.fadinap.org/cambodia/)
% Source: Ministry of Agriculture, Forestry and Fisheries, Cambodia (http://www.fadinap.org/cambodia/)
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Figure 2. Planned site for the installation of the hybrid power system



A4.2 Type and category(ies) and technology of project activity
A.4.2.1 Type and category(ies) of project activity:
The Project activities are of the following type and category:

Type: I - RENEWABLE ENERGY PROJECTS
Category: A  Electricity generation by the user

The Project conforms to the project type and category selected because it uses renewable wind and solar
power technologies that produce electricity to be used on-site by the user. Furthermore, the proposed units,
with a generating capacity of 1.4 MW, will replace existing diesel electricity generation.

A.4.2.2 Technology to be transferred:

The key technology to be employed in the Project is a hybrid system comprising a vertical-sail-axle-type
windmill generator and a photovoltaic generator (Fig. 3). This hybrid system utilizes renewable energy
from both wind and/or sunlight as its power source and generates electricity during both day and night.

The Cygnus Mill wind turbine was designed as an environmentally friendly wind power generator. One
of the most remarkable features of the Cygnus Mill is that, in contrast to the conventional propeller-type
windmill with a horizontal axle, the Cygnus Mill can efficiently convert even relatively weak wind power
(1-12 m/s) into electricity. The Cygnus Mill has the following advantages:

rotates regardless of wind direction

starts rotating at wind velocity of ca. 1m/s

has high running torque in low winds

has a simple engine system

has a light and simple structure

produces little noise and vibration

is easy to set up

AR

This new, state of the art technology introduced by the Project will thus lead to a transfer of knowledge
within the country.
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A.4.3 Brief statement on how anthropogenic emissions of greenhouse gases (GHGs) by sources
are to be reduced by the proposed CDM project activity:

The Project is expected to reduce anthropogenic GHG emissions by displacing diesel-fuelled electricity
generation with clean energy (zero GHG emissions) generated by wind and/or sunlight. As stated in
section B, the proposed project activity is estimated to reduce emissions by 2,759 t CO, annually,
totalling approximately 57,939 t CO, over the entire crediting period (21 years).

A.4.4 Public funding of the project activity:
The financial plans for the Project do not involve public funding from Annex I countries.
A4.5 Confirmation that the small-scale project activity is not a debundled component of a
larger project activity:
This particular project was originally initiated and developed by project participants who have not

previously conducted other CDM projects. According to paragraph 2 of Appendix C of the simplified
M&P for small-scale CDM project activities, the Project is not part of a larger project activity.



B. Baseline methodology

B.1 Title and reference of the project category applicable to the project activity:
Project category: Type [LA. Renewable Energy Projects, Electricity generation by the user

Reference: Appendix B of the simplified M&P for small-scale CDM project activities (UNFCCC, 2003)

B.2 Project category applicable to the project activity:

According to article 1 in Appendix B of the simplified M&P for small-scale CDM project activities,
category I.A. comprises ““renewable technologies that supply individual households or users with a small
amount of electricity. These technologies include solar power, hydropower, wind power, and other
technologies that produce electricity, all of which is used on-site by the user, such as solar home systems,
and wind battery chargers.”

The proposed small-scale CDM project comprises wind and solar power generators that supply electricity
to individual households and thus qualifies for project category L. A.

B.3 Description of how the anthropogenic GHG emissions by sources are reduced below those
that would have occurred in the absence of the proposed CDM project activity (i.e.
explanation of how and why this project is additional and therefore not identical with the
baseline scenario)

B.3.1  Justification of using simplified methodologies:

As per article 1 in Appendix B of the simplified M&P for small-scale CDM project activities, the capacity
of renewable energy generators shall not exceed 15 MW in order to qualify as a small-scale CDM project.
In the Project, the capacity of the facility is 1.4 MW (15 MW). Hence, the Project qualifies as a
small-scale CDM.

B.3.2  Assessment of additionality:

Cambodia’s power supply facilities were heavily damaged by war. Currently, only around 13% of the
population’ has continuous access to electricity via a reliable public grid and most are in Phnom Penh.
Besides this “grid-quality” power, today electricity is provided by a number of different organizations
using many different systems, standards and levels of quality, such as rural electricity enterprises (REEs),
battery charging services, private stand-by diesel generation, etc.

It has been estimated that there are 600 REEs operating diesel-powered mini-grids in rural areas to sell
power to around 60,000 households®. Batteries are also widely used in village homes and by some

isolated communities. Through this combination of supplies, 19% of the richest quintiles in rural areas
have electric lighting, but only 0.6% of the poorest quintile. Around 85% of rural dwellers still rely on

7 Source: “National Policy on Renewable Energy-based Rural electrification (2003)”, The Royal Government of
Cambodia

¥ Source: SME Cambodia (http://www.smecambodia.org)
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kerosene lamps rather than electricity for lighting for electricity supplies’. In addition, it is noteworthy
that Cambodia has the highest electricity costs of any ASEAN country'®. The average tariff charged by
REEs is estimated at US$0.53/kWh'', and estimated 8,000 battery charging businesses provide services at
more than US$1.00/kWh'?.  This is due to the reliance on small, isolated generation grids and the
resulting lack of economies of scale, low efficiency in generation and distribution of electricity, and high
capital and fuel costs'.

Supply requirements are projected to increase by an average 12.1% per year and the peak demand is
expected to reach 1,216 MW in 2020. In response, the Royal Government of Cambodia has set the goal of
raising the access rate to reliable, grid quality electricity services to 70% of the rural population by the
year 2030".

To that end, the government of Cambodia formulated its “Energy Sector Development Plan” in 1994 with

the following objectives:

- To provide an adequate supply of energy throughout Cambodia at a reasonable and affordable price,

- To ensure a reliable, secure electricity supply at prices which facilitate investment in Cambodia and
the development of the national economy,

- To encourage the adoption and environmentally and socially acceptable development of energy
resources needed to supply all sectors of the Cambodian economy,

- To encourage the efficient use of energy and to minimize detrimental environmental effects resulting
from energy supply and use.

Following this plan, in 1999 the government then formulated the “Cambodian Power Sector Strategy” to
develop an adequate and reliable source of electric power over the next 20 years. This strategy
establishes the sector’s policy and action plan for:

- Investment in the power sector,

- Priorities for generation and transmission,

- Establishment of the power sector’s Regulatory Framework,

- Commercialization of Electricity du Cambodia’,

- Private sector participation,

- Provincial and rural electrification

Particular importance is placed on rural electrification since electricity is very important for both the
improvement of living standards and the important infrastructure required for agricultural and small-scale
industrial development in rural areas.

Furthermore, sustainable energy can play a vital role to achieve the country’s targets for poverty
reduction by enhancing energy security and providing local economic benefits through job creation and
reducing imports of fossil fuels. The benefits of distributed generation from renewable sources are

? Source: “Country Report for 17" ASEAN Ministers on Energy Meeting Bangkok (1999)”, Ministry of
Industry, Mines and Energy, Cambodia

1% Source: ASEAN Center for Energy, 2004
"' Source: “Renewable Electricity Action Plan (2003)”, World Bank, Hundley

> Source: “Final Report on RE Strategy & Program for the Rural Electrification Strategy and Implementation
Program for the World Bank (2001)”, Metritec Ltd.

13 Source: “Cambodia Power Sector Strategy (1999)”, The Seventeenth ASEAN Ministers on Energy Meeting

' Source: “Strategy for Renewable Energy-based Rural Electrification in Cambodia (2003)”, The Royal
Government of Cambodia

' Electricity du Cambodia (EDC): a government owned power utility responsible for the generation, transmission
and distribution of power in nine areas of the country.

11



especially valuable in Cambodia where there is the challenge of providing energy services to a rural
population with minimal existing infrastructure.

Despite the above priorities, the following circumstances are noted as potential barriers to the Project:

® Investment Barriers

The Cambodian banking system is relatively fragile, operates mostly over the short-term and has a high
interest rate. Several micro-finance institutions (MFI) operating in the rural areas provide credit for short
periods with interest rates ranging from 40-60% per annum. Under these conditions there has, up till now,
been little incentive for either wind power generation or investment in such business'® despite the fact that
sustainable development has been an important priority for the Cambodian government.

Furthermore, without the revenue from carbon credits (CERs), the internal rate of return (IRR) for the
Project over the first 15 years, or the effective life of the hybrid system, is estimated at only 0.13%. When
the Project is CDM registered and CERs are issued at the rate of US$10/t CO, for the Project over 15
years, this, coupled with the revenue from electricity sales (US$0.10/kWh), will lift the IRR to 1.78%,
making the Project profitable.

The CDM presents a clear opportunity for Cambodia to develop sustainable energy solutions, rather than
only those with the lowest initial capital cost.

[ ) Technological Barriers

The Project will be the first of its kind in Cambodia to utilize wind and/or solar power for electricity
generation. The capacity to design and manufacture such technology does not currently exist in Cambodia
and there are no projects or technologies readily available for wind and/or solar power generation
because:

- Technical know-how and maintenance skills are in short supply

- Lack of experience in operation, maintenance and management

- Limited training possibilities

- Low volume of renewable energy installations

These technological barriers will lead to higher risks and costs when the Project first attempts to introduce
its unique operating systems to the country.

B.4 Description of the project boundary for the project activity:

Appendix B of the simplified M&P for small-scale CDM project activities defines the project boundary as
“the physical, geographical site of the generating unit and the equipment that uses the electricity

produced delineates the project boundary.”

According to this definition, the Project boundary can be described as “homes that use electricity
produced by the newly introduced hybrid power system.”

' Source: “Strategy for Renewable Energy-based Rural Electrification in Cambodia” (2003), The Royal
Government of Cambodia

12



B.S Details of the baseline and its development:

B.5.1  Specify the baseline for the proposed project activity using a methodology specified in
the applicable project category for small-scale CDM project activities contained in
appendix B of the simplified M&P for small-scale CDM project activities:

Article 4 in Appendix B of the simplified M&P defines the baseline as “the fuel consumption of the
technology in use or that would have been used in the absence of the project activity.”

B.5.1.1  Energy baseline

The annual energy baseline in the Project is developed in accordance with option (b) in article 4 in
Appendix B of the simplified M&P.

The formula is described as follows:

Annual Estimated
energy = _annual energy |  Distribution |
baseline 2 output by the ( istribution loss)
(kWhy) ith technology

(kWh/y)

(3352
1

Where > denotes the sum over the group of
the project.

renewable energy technologies implemented as part of

In the Project,
1) The sum over the group of “i” renewable energy technologies means the sum over all the implemented
hybrid generation systems of one kind (i=1).

2) Estimated annual energy output = total installed capacity > operation hours > load factors.

As described earlier in section A, the total installed capacity of the generation systems (115 units) in the
Project is 1.4 MW. These systems will be operated for 8,760 hours annually with a load factor of 20%, on
average.

Therefore,
Estimated Total Total Load
annual energy _ output < operation hours < factor
output (kW) (h/y) (%)
(kWh/y)
1,400 8,760 .
= (kW) > (h /y) > 20%

= 2,452,800 kWhiy

13



3) Distribution loss = 20% (default value)".

According to the above formula, the energy baseline which will be replaced by the Project activity is
calculated at 3,066,000 kWh/y.

B.5.1.1 Baseline emission

The baseline emission is computed in accordance with paragraph 6 of Appendix B of the simplified M&P
which stipulates “The emissions baseline is the energy baseline calculated in accordance with paragraph 4
above times the CO, emission coefficient for the fuel displaced. [PCC default values for emission
coefficients may be used. A default value 0.9 kg CO,equ/kWh, which is derived from diesel generation
units, may be used.”

The formula is as follows:

Baseline Annual CO, emission
CO, _ energy % coefficients
emissions baseline for diesel powered

(t COyy) (kWh/y) generator
(COLe/kWh)
3,066,000 0.9
- (kWh/y) X (CO,e/kWh)

2,759 t COy/y

B.5.2  Date of completing the final draft of this baseline section:

06/01/2005

B.5.3 Name of person/entity determining the baseline:

Kyoto Mechanisms Business Office

Environmental Assessment Department

General Environmental Technos Co., Ltd.

1-3-5 Azuchimachi, Chuo-ku, Osaka, Japan 541-0052
Tel: +81-6-6263-7407

Fax: +81-6-6263-7309

"7 Source: Footnote 3 of Appendix B of simplified M&P for small-scale CDM project activities.

14



C. Duration of the project activity and crediting period

C.1 Duration of the project activity:
C.1.1  Starting date of the project activity:

April 1, 2006 (Starting date of the hybrid power system operation)
C.1.2  Expected operational lifetime of the project activity:

30 years

C.2 Choice of the crediting period and related information:

C.2.1 Renewable crediting period (at most seven (7) years per crediting period)

C.2.1.1  Starting date of the first crediting period:
01/04/2006
C.2.1.2  Length of the first crediting period:

7 years

C.2.2 Fixed crediting period (at most ten (10) years):
C.2.2.1 Starting date:

C.2.2.2 Length (max 10 years):

15



D. Monitoring methodology and plan

D.1 Name and reference of approved methodology applied to the project activity:

The Project monitoring methodology is as defined in paragraph 8 (b) for project type [.A. in Appendix B
of the simplified M&P. This methodology consists of “metering the electricity generated by all systems of
a sample.”

D.2 Justification of the choice of the methodology and why it is applicable to the project
activity:

The Project comprises the renewable technology of wind and solar power generation supplying individual
households or users with a small amount of electricity. As per article 1 in Appendix B of the simplified
M&P for small-scale CDM project activities, the capacity of renewable energy generators shall not
exceed 15 MW in order to qualify as a small-scale CDM project. ~ The planned generation capacity of
1.4 MW is less than this 15 MW threshold and therefore qualifies as a small-scale CDM.

The monitoring methodology to be used by the Project is identical with that prescribed for type [.A.
projects, i.e., “metering the electricity generated by all systems of a sample.”

D.3 Data to be monitored:

As part of the Project activity, data on power generation are electronically recorded and then manually

retrieved by the project participants on a quarterly basis in order to measure the actual amount of
electricity generated by all the hybrid generation systems.

16



ID Data type | Data Data | Measured (m), | Recording Proportion How will the data For how long is Comment
number variable unit calculated (c) | frequency of data to be | be archived? archived data to be
or estimated monitored (electronic/ paper) kept?
(e)
D3.1 Quantita- | Electricity kWh | m Quarterly 100% Electronic Min. of 2 yrs after last | Data of each unit are
tive generated CER issuance retrieved in a memory
by the card and then collected
hybrid at routine check-up.
systems
D.4 Name of person/entity determining the monitoring methodology:

Kyoto Mechanisms Business Office

Environmental Assessment Department

General Environmental Technos Co., Ltd.

1-3-5 Azuchimachi, Chuo-ku, Osaka, Japan 541-0052
+81-6-6263-7407
+81-6-6263-7309

Tel:
Fax:

17




E. Calculation of GHG emission reductions by sources

E.1 Formulae used:

E.1.1  Selected formulae as provided in appendix B:

In accordance with paragraph 6 of Appendix B of the simplified M&P, the baseline emission is calculated
by multiplying the annual energy baseline by the CO, emission coefficient for the fuel displaced.

The formula is as follows:

Baseline Annual CO, emission
CO, _ energy v coefficients

emission baseline for diesel

(t COs/y) (kWh/y) (CO,e/kWh)

E.1.1.1  Annual energy baseline

As mentioned earlier in B.5, the annual energy baseline is calculated as follows:

Annual Estimated
cnergy = _annual energy - |  Distribution |
baseline 2 output by the ( istribution loss)
(kWhfy) i™ technology

(kWh/y)

= 3,066,000 kWh/y

E.1.1.2 CO, emission factor

As stipulated in paragraph 6 of Appendix B of the simplified M&P, an IPCC default value 0.9 kg
CO,e/kWh (derived from diesel generation units) can be used.

E.1.1.3 Baseline CO, emission

Using the above data, the baseline CO, emission is calculated as follows:

Baseline Annual CO, emission
CO, _ energy « coefficients
emission baseline for diesel
(t CO»/y) (kWh/y) (CO,e/kWh)
3 3,066,000 0.9
- (KWh/y) X (COne/kWh)
= 2,759 t CO,/y
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The total reduction in emissions over the crediting period of 21 years is estimated at 57,939 tCO,.

E.1.1.4 CO, emission due to the Project activity within the Project boundary (Project
emission)

There will be no CO, emission due to the Project activity since wind and solar power are clean energies
emitting no GHGs.
E.1.1.5 Leakage due to the Project activity
Article 7 in Appendix B of the simplified M&P states that “if the renewable energy technology is
equipment transferred from another activity, a leakage calculation is required.” The equipment for wind
and solar energy generation to be used in the Project will be newly constructed so there is no need to
consider leakage in accordance with the Project.
E.1.1.4 CO, emission reductions due to the Project
The CO; emission reductions are calculated as follows:
CO, Emission Reductions = Baseline Emission — (Project Emission + Leakage)
=2,759t CO,/y — (0 + 0)
=2,759t CO,/y
Since there is no CO, emission or leakage due to the implementation of the Project, the reduction in CO,
emissions realized by the Project is estimated at 2,759 t CO,/y.
E.1.2  Description of formulae when not provided in appendix B:
E.1.2.1  Describe the formulae used to estimate anthropogenic emissions by sources of GHGs

due to the project activity within the project boundary:

E.1.2.2  Describe the formulae used to estimate leakage due to the project activity, where
required, for the applicable project category in appendix B of the simplified
modalities and procedures for small-scale CDM project activities

E.1.2.3 The sum of E.1.2.1 and E.1.2.2 represents the project activity emissions:

E.1.2.4  Describe the formulae used to estimate the anthropogenic emissions by sources of
GHG?’s in the baseline using the baseline methodology for the applicable project
category in appendix B of the simplified modalities and procedures for small-scale
CDM project activities:
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E.1.2.5

E.2 Table providing values obtained when applying formulae above:

Difference between E.1.2.4 and E.1.2.3 represents the emission reductions due to the
project activity during a given period:

Table 2 summarizes the values of the parameters that are required in estimating CO, emission reductions.

Table 2. Values of the parameters for estimation of CO, emission reductions by the Project
Item Term / Parameter Value Remarks
A | Number of hybrid systems 115 generators Refer to Section A
Specification B | Total installed capacity of hybrid systems 1.4 MW Refer to Section A
of . C Annual average load factor of hybrid 20% Refer to Section A
hybrid systems
systems D | Total operating hours 8,760 h Refer to Section A
E | Annual power generation of the Project 2,452,800 kWh BxC x D
F No. of the' kinds of renewable energy 1 Hybrid system
A 1 technologies
nnua Footnote 3 of
energy G | Default value for distribution loss 20% Appendix B of
baseline simplified M&P
H | Energy baseline 3,066,000 kWh F XE=(1-G)
IPCC default
Baseline CO, I | Emission coefficient 0.9 value fqr dies;l
emission generation units
J | Baseline CO; emission 2,759 t CO»/y HxI
CO, emission K | CO,emission due to the Project activity 0t COyy Referto E.1.1.4
by the Project | 1 Leakage due to the Project activity 0t COyy Referto E.1.1.5
CO, . . .
ST M | Annual CO, emission reductions 2,759 t CO,/y J K L
reduction B . T A
by the ota » emission reduction during the
Project N crediting period (21 years: 2006-2026) 37,939 £ CO; M > 21 years
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F. Environmental impacts

F.1 If required by the host Party, documentation on the analysis of the environmental impacts
of the project activity:

Cambodia complies with the “Laws on Environmental Protection and Natural Resource Management
(1996)” and “Environmental Impact Assessment (EIA) (1999)” which prescribe criteria for all
environmental activities.

However, the natural resources used for the Project, namely wind and solar power, are completely clean
energy sources which neither pollute nor impact on the environment and thus the above mentioned EIA
law does not provide relevant criteria.

The only possible concern associated with the Project could be the handling of batteries after their use
with the windmills. As the batteries contain poisonous liquid lead they need to be disposed of with
caution to prevent the lead from melting into ground water and thereby into the local drinking water. As a
precaution, the Project proposes that a new recycling business for used lead be established by local
companies.
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G. Stakeholders comments

G.1 Brief description of the process by which comments by local stakeholders have been
invited and compiled:

A Project hearing was held with the local residents, central and state government organizations etc.

Several meetings and seminars were held in the capital, Phnom Penh, and in Sen Monorom to inform
stakeholders of the Project activity and to canvas opinions on social, environmental, economical and
technical issues. (Meetings/seminars were held on Sep. 1, 3 and Nov. 12, 2004).

Local stakeholders from Pu Tru village, the proposed Project site, and interested persons from Sen
Monorom hospital were invited to the seminars in order to voice their concerns about the current situation
and their needs and to comment on the Project activity. Meetings were also held with the Ministry of
Industry, Mines and Energy and the Japan International Cooperation Agency to obtain their views on the
national electrification plan and their opinions on the Project.

G.2 Summary of the comments received:

The only concern raised by the local residents concerned the electricity fee. The comment made was that
it would be very difficult for them to find jobs to pay the planned US$0.10/kWh.

All other comments received from the stakeholders were positive and encouraging. The Project was
welcomed by all concerned because it is environmentally safe, improves social welfare by providing
lighting to schools and residences, and reduces poverty by developing the rural area. The government of
Cambodia greatly appreciates the establishment of the Project since it makes a substantial contribution to
the nation’s sustainable development and to the government’s “Power Sector Strategy” which aims to
provide electrification throughout the nation by 2020.

G.3 Report on how due account was taken of any comments received:

Concerns regarding the payment of the electricity fee will be resolved by providing opportunities to work
in the rubber tree plantation site near Pu Tru village. The rubber tree plantation project will hire
approximately 3,000 workers, giving priority to local residents. Upon receipt of this proposal, the local

residents showed their willingness to work and appreciation for the new job opportunity.

No further modifications to the Project design are necessary since all the other comments received from
the meetings/seminars supported the Project.
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Annex 1

CONTACT INFORMATION FOR PARTICIPANTS IN THE PROJECT ACTIVITY

Project Promoter/Official Contact

Organization: Marubeni Corporation
Street/P.0.Box: 4-2, Ohtemachi, 1-Chome, Chiyoda-ku
Building: Marubeni Building

City:

State/Region: Tokyo

Postcode/ZIP: 100-8088

Country: Japan

Telephone: +81 3 3282 3366

FAX: +81 3 3282 3407

E-Mail:

URL: http://www.marubeni.com
Represented by:

Title: Assistant General Manager
Salutation: Mr.

Last Name: Ikejima

Middle Name:

First Name: Norio

Department: Environmental Machinery Dept.
Mobile:

Direct FAX: +81 3 3282 3366

Direct tel: +81 3 3282 3407

Personal E-Mail:

Ikejima-N@marubeni.com
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CDM Adyvisor

Organization: General Environmental Technos Co., Ltd.
Street/P.0.Box: 1-3-5 Azuchimachi, Chuo-ku
Building:

City: Osaka

State/Region: Osaka

Postcode/ZIP: 541-0052

Country: Japan

Telephone: +81 6 6263 7300

FAX: +81 6 6263 7301

E-Mail;

URL: http://www.kanso.co.jp
Represented by:

Title: Chief Manager

Salutation: Mr.

Last Name: Takahashi

Middle Name:

First Name: Fumio

Department: Kyoto Mechanisms Business Office, Environmental Assessment Department
Mobile:

Direct FAX: +81 6 6263 7407

Direct tel: +81 6 6263 7309

Personal E-Mail:

takahashi fumio@kanso.co.jp
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The financial plans for the Project do not involve public funding from Annex I countries.
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A. General description of project activity

A.l Title of the project activity:

Wind Power Project in Mondul Kiri Province, Cambodia (the Project).

A2 Description of the project activity:
A.2.1 Outline of the project activity:

The Project is for renewable energy development using wind and solar power in the highlands of Mondul
Kiri Province (the Province), Cambodia.

The Project will comprise 115 small, hybrid power systems with a total capacity of 1.4 MW. These wind
power generators will be constructed in 21 communes and 90 villages in Mondul Kiri Province and will
be operated 24 hours/day for a total of 8,760 hours/year.

The electricity generated from renewable energy by the Project will replace electricity generated from
diesel-powered mini-grids. The reduction in CO, emissions is estimated at 2,759 t CO, per year for the
duration of the Project. Over the entire crediting period (21 years) the Project is expected to reduce
emissions by 57,939 t CO,, generating the equivalent amount of Certified Emission Reductions (CERs).

Electricity generated by the Project will be supplied to the villagers at lower rates (US$0.10/kWh) in
return for their assistance in observing and monitoring the project facilities.

A.2.2 Purpose of the project activity:

Cambodia has made efforts to implement a sustainable energy efficiency program aimed at meeting its
domestic energy needs'. However the national power system is encountering problems with low
electrification rates, efficiency, institutional structure and environmental impacts.

In order to help the government achieve these goals and to improve the well-being of local residents, the
Project will supply electricity produced from clean energy to isolated villages with little or no access to
electricity.

A.2.3 CDM project under sustainable development policy in Cambodia

Cambodia ratified the UNFCCC in December 1995 and the Ministry of Environment (MoE) has
coordinated preparations for participation in CDM (MoE, 2002). An initial national communication
under the UNFCCC was published in August 2002 that provided a national greenhouse gas inventory for
1994 and described Cambodia’s ability to respond to the effects of climate change. In mid 2003 the
Cambodian Climate Change Office (CCCO) at MoE was appointed as the interim DNA (Designated
National Authority) for CDM in Cambodia. CCCO is currently working to finalize sustainable
development criteria for assessing proposed CDM projects. These criteria are based on Cambodia’s
existing government development plants, policies, regulations and laws.

! Source: “Renewable Energy and Energy Efficiency (2004)”, Ministry of Industry, Mines and Energy,

Cambodia.



In Cambodia, capacity building activities are being conducted with a range of stakeholders, including
relevant government ministries, private developers, non-government organizations, foreign investors and
donor organizations®. Under these projects, the government aims to raise awareness about CDM at the
national and provincial levels, strengthen CDM capacity for policy makers, public and private sectors,
prepare sustainable development criteria for assessing proposed CDM projects, establish the final DNA
and assessment process for proposed CDM projects, develop a pipeline of potential CDM projects, and
promote these projects among developers and investors®.

A.2.4 Contribution to the sustainable development of the host country:

The Project will contribute to the sustainable development of the region and the country in the following
ways:

a. Socially sustainable development

There is no industrial development in the area surrounding the Project site at Sen Monorom, Mondul Kiri
Province, and therefore the residents currently rely on home-generated electricity from small diesel
generators. This causes great inconvenience to the local people in their daily lives. The local
government is not able to use computers continuously and the region has no light after 10 pm due to the
undeveloped electricity supply system. There is a high demand for electricity for schools and for the use
of home television and radio as an information source. By meeting these demands for electricity the
well-being of the residents in the community will be improved.

Considering the socioeconomic circumstances of the region, it would be difficult for them to improve the
electricity supply system by themselves. The Project will introduce new, state of the art hybrid power
system technology and know-how for the manufacture of propellers and batteries, enabling the local
residents to produce them on their own.

The Project also has the potential to act as a business model for local companies to establish their own
renewable energy projects and electricity companies. This will increase job opportunities and provide
income for the local residents, helping to provide stability and improve their quality of life.

b. Economically sustainable development

The local production of the hybrid generation systems and the new electricity companies will invigorate
and help support the local economy by creating new jobs for the residents. Because the electricity
supplied by the Project will enable local people to work at night under lighting, the economic and social
activities will also be promoted.

Furthermore, the technology is expected to be adopted not only in neighboring provinces but also in other
countries such as Laos and Myanmar. The sustainable development in Cambodia could thus bring

development and stability to the economy of the whole region.

¢. Environmentally sustainable development

* Source: “Sustainable Energy in Cambodia; Status and Assessment of the Potential for Clean Development
Mechanism Projects (2004)”, The Cambodian Research Center for Development

3 Source: “Climate Change and the Clean Development Mechanism (2004)”, The Cambodian Research Center for
Development



Up to now, the development of the Cambodian energy sector has been based mainly on heavy fuel or
diesel generators which are conventional, GHG-emission intensive and often out-of-date technologies".
In addition, due to the population hike in Sen Monorom in recent years, the demand for electricity is also
likely to increase and lead to the further expansion of unplanned diesel-fuelled electricity generation
which, in turn, could have an adverse effect on the valuable natural environment. The Project will
provide access to technologies that can generate clean energy as an alternative to diesel fuel and thus
protects the rich natural environment of Mondul Kiri Province while improving the well-being of the
region.

A.2.5 Financial Scheme of the project activity:
The initial cost of the Project is estimated at approximately US$2.73 million (JPY300 million). This
includes costs relating to the procurement and construction of equipment. Subsequently, running costs
of approximately JPY?, annually, will be required for the maintenance.
Out of the total initial investment cost for the Project, it is assumed that 40% will be contributed by the
capital fund while the remaining 60% will be financed on loan from banks.

A3 Project participants:

Cambodia and Japan are the Parties to the proposed activity. At the moment the project participants, as
defined by the CDM glossary, are as follows:

> Marubeni Corporation (Marubeni) — Project Promoter/Official Contact
> General Environmental Technos Co., Ltd. (KANSO) — CDM Advisor
Contact information is provided in Annex I. Investors to the Project will eventually be added to the
above list of the Project participants.
A4 Technical description of the project activity:
A.4.1 Location of the project activity:
A.4.1.1 Host country Party(ies):

Kingdom of Cambodia

A.4.1.2 Region/State/Province etc.:

Mondul Kiri Province

A4.1.3 City/Town/Community etc:

Sen Monorom

* Source: “Climate Change and the Clean Development Mechanism (2004)”, The Cambodian Research Center for

Development



A.4.1.4 Detailed description of the physical location, including information allowing the
unique identification of this project activity:

The planned site is located in Mondul Kiri Province, Cambodia (see Fig. 1 - Location of the project site in
Cambodia).

Mondul Kiri Province is located 390 km from Phnom Penh and nestles along Cambodia’s eastern border
with Vietnam. Its land area of about 14,682km comprises 8.11% of the total land area of Cambodia
(181,035km) and 76% of the Province consists of forest. The total population is approximately 40,000
with an annual growth rate of 2.49%". The Province comprises five districts, which include 21 communes
and 90 villages.

The Province comprises mostly highlands and lies between 600 and 800 m above sea level. It has
favorable wind conditions with a wind velocity of 15.2 m/s’.

Figure 2 shows the planned site for the installation of the hybrid power system.

> Source: Ministry of Agriculture, Forestry and Fisheries, Cambodia (http://www.fadinap.org/cambodia/)
% Source: Ministry of Agriculture, Forestry and Fisheries, Cambodia (http://www.fadinap.org/cambodia/)
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Figure 2. Planned site for the installation of the hybrid power system



A4.2 Type and category(ies) and technology of project activity
A.4.2.1 Type and category(ies) of project activity:
The Project activities are of the following type and category:

Type: I - RENEWABLE ENERGY PROJECTS
Category: A  Electricity generation by the user

The Project conforms to the project type and category selected because it uses renewable wind and solar
power technologies that produce electricity to be used on-site by the user. Furthermore, the proposed units,
with a generating capacity of 1.4 MW, will replace existing diesel electricity generation.

A.4.2.2 Technology to be transferred:

The key technology to be employed in the Project is a hybrid system comprising a vertical-sail-axle-type
windmill generator and a photovoltaic generator (Fig. 3). This hybrid system utilizes renewable energy
from both wind and/or sunlight as its power source and generates electricity during both day and night.

The Cygnus Mill wind turbine was designed as an environmentally friendly wind power generator. One
of the most remarkable features of the Cygnus Mill is that, in contrast to the conventional propeller-type
windmill with a horizontal axle, the Cygnus Mill can efficiently convert even relatively weak wind power
(1-12 m/s) into electricity. The Cygnus Mill has the following advantages:

rotates regardless of wind direction

starts rotating at wind velocity of ca. 1m/s

has high running torque in low winds

has a simple engine system

has a light and simple structure

produces little noise and vibration

is easy to set up

AR

This new, state of the art technology introduced by the Project will thus lead to a transfer of knowledge
within the country.
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Figure 3. Hybrid power system with a wind turbine generator and a photovoltaic module



A.4.3 Brief statement on how anthropogenic emissions of greenhouse gases (GHGs) by sources
are to be reduced by the proposed CDM project activity:

The Project is expected to reduce anthropogenic GHG emissions by displacing diesel-fuelled electricity
generation with clean energy (zero GHG emissions) generated by wind and/or sunlight. As stated in
section B, the proposed project activity is estimated to reduce emissions by 2,759 t CO, annually,
totalling approximately 57,939 t CO, over the entire crediting period (21 years).

A.4.4 Public funding of the project activity:
The financial plans for the Project do not involve public funding from Annex I countries.
A4.5 Confirmation that the small-scale project activity is not a debundled component of a
larger project activity:
This particular project was originally initiated and developed by project participants who have not

previously conducted other CDM projects. According to paragraph 2 of Appendix C of the simplified
M&P for small-scale CDM project activities, the Project is not part of a larger project activity.



B. Baseline methodology

B.1 Title and reference of the project category applicable to the project activity:
Project category: Type [LA. Renewable Energy Projects, Electricity generation by the user

Reference: Appendix B of the simplified M&P for small-scale CDM project activities (UNFCCC, 2003)

B.2 Project category applicable to the project activity:

According to article 1 in Appendix B of the simplified M&P for small-scale CDM project activities,
category I.A. comprises ““renewable technologies that supply individual households or users with a small
amount of electricity. These technologies include solar power, hydropower, wind power, and other
technologies that produce electricity, all of which is used on-site by the user, such as solar home systems,
and wind battery chargers.”

The proposed small-scale CDM project comprises wind and solar power generators that supply electricity
to individual households and thus qualifies for project category L. A.

B.3 Description of how the anthropogenic GHG emissions by sources are reduced below those
that would have occurred in the absence of the proposed CDM project activity (i.e.
explanation of how and why this project is additional and therefore not identical with the
baseline scenario)

B.3.1  Justification of using simplified methodologies:

As per article 1 in Appendix B of the simplified M&P for small-scale CDM project activities, the capacity
of renewable energy generators shall not exceed 15 MW in order to qualify as a small-scale CDM project.
In the Project, the capacity of the facility is 1.4 MW (15 MW). Hence, the Project qualifies as a
small-scale CDM.

B.3.2  Assessment of additionality:

Cambodia’s power supply facilities were heavily damaged by war. Currently, only around 13% of the
population’ has continuous access to electricity via a reliable public grid and most are in Phnom Penh.
Besides this “grid-quality” power, today electricity is provided by a number of different organizations
using many different systems, standards and levels of quality, such as rural electricity enterprises (REEs),
battery charging services, private stand-by diesel generation, etc.

It has been estimated that there are 600 REEs operating diesel-powered mini-grids in rural areas to sell
power to around 60,000 households®. Batteries are also widely used in village homes and by some

isolated communities. Through this combination of supplies, 19% of the richest quintiles in rural areas
have electric lighting, but only 0.6% of the poorest quintile. Around 85% of rural dwellers still rely on

7 Source: “National Policy on Renewable Energy-based Rural electrification (2003)”, The Royal Government of
Cambodia

¥ Source: SME Cambodia (http://www.smecambodia.org)
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kerosene lamps rather than electricity for lighting for electricity supplies’. In addition, it is noteworthy
that Cambodia has the highest electricity costs of any ASEAN country'®. The average tariff charged by
REEs is estimated at US$0.53/kWh'', and estimated 8,000 battery charging businesses provide services at
more than US$1.00/kWh'?.  This is due to the reliance on small, isolated generation grids and the
resulting lack of economies of scale, low efficiency in generation and distribution of electricity, and high
capital and fuel costs'.

Supply requirements are projected to increase by an average 12.1% per year and the peak demand is
expected to reach 1,216 MW in 2020. In response, the Royal Government of Cambodia has set the goal of
raising the access rate to reliable, grid quality electricity services to 70% of the rural population by the
year 2030".

To that end, the government of Cambodia formulated its “Energy Sector Development Plan” in 1994 with

the following objectives:

- To provide an adequate supply of energy throughout Cambodia at a reasonable and affordable price,

- To ensure a reliable, secure electricity supply at prices which facilitate investment in Cambodia and
the development of the national economy,

- To encourage the adoption and environmentally and socially acceptable development of energy
resources needed to supply all sectors of the Cambodian economy,

- To encourage the efficient use of energy and to minimize detrimental environmental effects resulting
from energy supply and use.

Following this plan, in 1999 the government then formulated the “Cambodian Power Sector Strategy” to
develop an adequate and reliable source of electric power over the next 20 years. This strategy
establishes the sector’s policy and action plan for:

- Investment in the power sector,

- Priorities for generation and transmission,

- Establishment of the power sector’s Regulatory Framework,

- Commercialization of Electricity du Cambodia’,

- Private sector participation,

- Provincial and rural electrification

Particular importance is placed on rural electrification since electricity is very important for both the
improvement of living standards and the important infrastructure required for agricultural and small-scale
industrial development in rural areas.

Furthermore, sustainable energy can play a vital role to achieve the country’s targets for poverty
reduction by enhancing energy security and providing local economic benefits through job creation and
reducing imports of fossil fuels. The benefits of distributed generation from renewable sources are

? Source: “Country Report for 17" ASEAN Ministers on Energy Meeting Bangkok (1999)”, Ministry of
Industry, Mines and Energy, Cambodia

1% Source: ASEAN Center for Energy, 2004
"' Source: “Renewable Electricity Action Plan (2003)”, World Bank, Hundley

> Source: “Final Report on RE Strategy & Program for the Rural Electrification Strategy and Implementation
Program for the World Bank (2001)”, Metritec Ltd.

13 Source: “Cambodia Power Sector Strategy (1999)”, The Seventeenth ASEAN Ministers on Energy Meeting

' Source: “Strategy for Renewable Energy-based Rural Electrification in Cambodia (2003)”, The Royal
Government of Cambodia

' Electricity du Cambodia (EDC): a government owned power utility responsible for the generation, transmission
and distribution of power in nine areas of the country.
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especially valuable in Cambodia where there is the challenge of providing energy services to a rural
population with minimal existing infrastructure.

Despite the above priorities, the following circumstances are noted as potential barriers to the Project:

® Investment Barriers

The Cambodian banking system is relatively fragile, operates mostly over the short-term and has a high
interest rate. Several micro-finance institutions (MFI) operating in the rural areas provide credit for short
periods with interest rates ranging from 40-60% per annum. Under these conditions there has, up till now,
been little incentive for either wind power generation or investment in such business'® despite the fact that
sustainable development has been an important priority for the Cambodian government.

Furthermore, without the revenue from carbon credits (CERs), the internal rate of return (IRR) for the
Project over the first 15 years, or the effective life of the hybrid system, is estimated at only 0.13%. When
the Project is CDM registered and CERs are issued at the rate of US$10/t CO, for the Project over 15
years, this, coupled with the revenue from electricity sales (US$0.10/kWh), will lift the IRR to 1.78%,
making the Project profitable.

The CDM presents a clear opportunity for Cambodia to develop sustainable energy solutions, rather than
only those with the lowest initial capital cost.

[ ) Technological Barriers

The Project will be the first of its kind in Cambodia to utilize wind and/or solar power for electricity
generation. The capacity to design and manufacture such technology does not currently exist in Cambodia
and there are no projects or technologies readily available for wind and/or solar power generation
because:

- Technical know-how and maintenance skills are in short supply

- Lack of experience in operation, maintenance and management

- Limited training possibilities

- Low volume of renewable energy installations

These technological barriers will lead to higher risks and costs when the Project first attempts to introduce
its unique operating systems to the country.

B.4 Description of the project boundary for the project activity:

Appendix B of the simplified M&P for small-scale CDM project activities defines the project boundary as
“the physical, geographical site of the generating unit and the equipment that uses the electricity

produced delineates the project boundary.”

According to this definition, the Project boundary can be described as “homes that use electricity
produced by the newly introduced hybrid power system.”

' Source: “Strategy for Renewable Energy-based Rural Electrification in Cambodia” (2003), The Royal
Government of Cambodia
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B.S Details of the baseline and its development:

B.5.1  Specify the baseline for the proposed project activity using a methodology specified in
the applicable project category for small-scale CDM project activities contained in
appendix B of the simplified M&P for small-scale CDM project activities:

Article 4 in Appendix B of the simplified M&P defines the baseline as “the fuel consumption of the
technology in use or that would have been used in the absence of the project activity.”

B.5.1.1  Energy baseline

The annual energy baseline in the Project is developed in accordance with option (b) in article 4 in
Appendix B of the simplified M&P.

The formula is described as follows:

Annual Estimated
energy = _annual energy |  Distribution |
baseline 2 output by the ( istribution loss)
(kWhy) ith technology

(kWh/y)

(3352
1

Where > denotes the sum over the group of
the project.

renewable energy technologies implemented as part of

In the Project,
1) The sum over the group of “i” renewable energy technologies means the sum over all the implemented
hybrid generation systems of one kind (i=1).

2) Estimated annual energy output = total installed capacity > operation hours > load factors.

As described earlier in section A, the total installed capacity of the generation systems (115 units) in the
Project is 1.4 MW. These systems will be operated for 8,760 hours annually with a load factor of 20%, on
average.

Therefore,
Estimated Total Total Load
annual energy _ output < operation hours < factor
output (kW) (h/y) (%)
(kWh/y)
1,400 8,760 .
= (kW) > (h /y) > 20%

= 2,452,800 kWhiy
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3) Distribution loss = 20% (default value)".

According to the above formula, the energy baseline which will be replaced by the Project activity is
calculated at 3,066,000 kWh/y.

B.5.1.1 Baseline emission

The baseline emission is computed in accordance with paragraph 6 of Appendix B of the simplified M&P
which stipulates “The emissions baseline is the energy baseline calculated in accordance with paragraph 4
above times the CO, emission coefficient for the fuel displaced. [PCC default values for emission
coefficients may be used. A default value 0.9 kg CO,equ/kWh, which is derived from diesel generation
units, may be used.”

The formula is as follows:

Baseline Annual CO, emission
CO, _ energy % coefficients
emissions baseline for diesel powered

(t COyy) (kWh/y) generator
(COLe/kWh)
3,066,000 0.9
- (kWh/y) X (CO,e/kWh)

2,759 t COy/y

B.5.2  Date of completing the final draft of this baseline section:

06/01/2005

B.5.3 Name of person/entity determining the baseline:

Kyoto Mechanisms Business Office

Environmental Assessment Department

General Environmental Technos Co., Ltd.

1-3-5 Azuchimachi, Chuo-ku, Osaka, Japan 541-0052
Tel: +81-6-6263-7407

Fax: +81-6-6263-7309

"7 Source: Footnote 3 of Appendix B of simplified M&P for small-scale CDM project activities.
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C. Duration of the project activity and crediting period

C.1 Duration of the project activity:
C.1.1  Starting date of the project activity:

April 1, 2006 (Starting date of the hybrid power system operation)
C.1.2  Expected operational lifetime of the project activity:

30 years

C.2 Choice of the crediting period and related information:

C.2.1 Renewable crediting period (at most seven (7) years per crediting period)

C.2.1.1  Starting date of the first crediting period:
01/04/2006
C.2.1.2  Length of the first crediting period:

7 years

C.2.2 Fixed crediting period (at most ten (10) years):
C.2.2.1 Starting date:

C.2.2.2 Length (max 10 years):
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D. Monitoring methodology and plan

D.1 Name and reference of approved methodology applied to the project activity:

The Project monitoring methodology is as defined in paragraph 8 (b) for project type [.A. in Appendix B
of the simplified M&P. This methodology consists of “metering the electricity generated by all systems of
a sample.”

D.2 Justification of the choice of the methodology and why it is applicable to the project
activity:

The Project comprises the renewable technology of wind and solar power generation supplying individual
households or users with a small amount of electricity. As per article 1 in Appendix B of the simplified
M&P for small-scale CDM project activities, the capacity of renewable energy generators shall not
exceed 15 MW in order to qualify as a small-scale CDM project. ~ The planned generation capacity of
1.4 MW is less than this 15 MW threshold and therefore qualifies as a small-scale CDM.

The monitoring methodology to be used by the Project is identical with that prescribed for type [.A.
projects, i.e., “metering the electricity generated by all systems of a sample.”

D.3 Data to be monitored:

As part of the Project activity, data on power generation are electronically recorded and then manually

retrieved by the project participants on a quarterly basis in order to measure the actual amount of
electricity generated by all the hybrid generation systems.

16



ID Data type | Data Data | Measured (m), | Recording Proportion How will the data For how long is Comment
number variable unit calculated (c) | frequency of data to be | be archived? archived data to be
or estimated monitored (electronic/ paper) kept?
(e)
D3.1 Quantita- | Electricity kWh | m Quarterly 100% Electronic Min. of 2 yrs after last | Data of each unit are
tive generated CER issuance retrieved in a memory
by the card and then collected
hybrid at routine check-up.
systems
D.4 Name of person/entity determining the monitoring methodology:

Kyoto Mechanisms Business Office

Environmental Assessment Department

General Environmental Technos Co., Ltd.

1-3-5 Azuchimachi, Chuo-ku, Osaka, Japan 541-0052
+81-6-6263-7407
+81-6-6263-7309

Tel:
Fax:
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E. Calculation of GHG emission reductions by sources

E.1 Formulae used:

E.1.1  Selected formulae as provided in appendix B:

In accordance with paragraph 6 of Appendix B of the simplified M&P, the baseline emission is calculated
by multiplying the annual energy baseline by the CO, emission coefficient for the fuel displaced.

The formula is as follows:

Baseline Annual CO, emission
CO, _ energy v coefficients

emission baseline for diesel

(t COs/y) (kWh/y) (CO,e/kWh)

E.1.1.1  Annual energy baseline

As mentioned earlier in B.5, the annual energy baseline is calculated as follows:

Annual Estimated
cnergy = _annual energy - |  Distribution |
baseline 2 output by the ( istribution loss)
(kWhfy) i™ technology

(kWh/y)

= 3,066,000 kWh/y

E.1.1.2 CO, emission factor

As stipulated in paragraph 6 of Appendix B of the simplified M&P, an IPCC default value 0.9 kg
CO,e/kWh (derived from diesel generation units) can be used.

E.1.1.3 Baseline CO, emission

Using the above data, the baseline CO, emission is calculated as follows:

Baseline Annual CO, emission
CO, _ energy « coefficients
emission baseline for diesel
(t CO»/y) (kWh/y) (CO,e/kWh)
3 3,066,000 0.9
- (KWh/y) X (COne/kWh)
= 2,759 t CO,/y
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The total reduction in emissions over the crediting period of 21 years is estimated at 57,939 tCO,.

E.1.1.4 CO, emission due to the Project activity within the Project boundary (Project
emission)

There will be no CO, emission due to the Project activity since wind and solar power are clean energies
emitting no GHGs.
E.1.1.5 Leakage due to the Project activity
Article 7 in Appendix B of the simplified M&P states that “if the renewable energy technology is
equipment transferred from another activity, a leakage calculation is required.” The equipment for wind
and solar energy generation to be used in the Project will be newly constructed so there is no need to
consider leakage in accordance with the Project.
E.1.1.4 CO, emission reductions due to the Project
The CO; emission reductions are calculated as follows:
CO, Emission Reductions = Baseline Emission — (Project Emission + Leakage)
=2,759t CO,/y — (0 + 0)
=2,759t CO,/y
Since there is no CO, emission or leakage due to the implementation of the Project, the reduction in CO,
emissions realized by the Project is estimated at 2,759 t CO,/y.
E.1.2  Description of formulae when not provided in appendix B:
E.1.2.1  Describe the formulae used to estimate anthropogenic emissions by sources of GHGs

due to the project activity within the project boundary:

E.1.2.2  Describe the formulae used to estimate leakage due to the project activity, where
required, for the applicable project category in appendix B of the simplified
modalities and procedures for small-scale CDM project activities

E.1.2.3 The sum of E.1.2.1 and E.1.2.2 represents the project activity emissions:

E.1.2.4  Describe the formulae used to estimate the anthropogenic emissions by sources of
GHG?’s in the baseline using the baseline methodology for the applicable project
category in appendix B of the simplified modalities and procedures for small-scale
CDM project activities:
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E.1.2.5

E.2 Table providing values obtained when applying formulae above:

Difference between E.1.2.4 and E.1.2.3 represents the emission reductions due to the
project activity during a given period:

Table 2 summarizes the values of the parameters that are required in estimating CO, emission reductions.

Table 2. Values of the parameters for estimation of CO, emission reductions by the Project
Item Term / Parameter Value Remarks
A | Number of hybrid systems 115 generators Refer to Section A
Specification B | Total installed capacity of hybrid systems 1.4 MW Refer to Section A
of . C Annual average load factor of hybrid 20% Refer to Section A
hybrid systems
systems D | Total operating hours 8,760 h Refer to Section A
E | Annual power generation of the Project 2,452,800 kWh BxC x D
F No. of the' kinds of renewable energy 1 Hybrid system
A 1 technologies
nnua Footnote 3 of
energy G | Default value for distribution loss 20% Appendix B of
baseline simplified M&P
H | Energy baseline 3,066,000 kWh F XE=(1-G)
IPCC default
Baseline CO, I | Emission coefficient 0.9 value fqr dies;l
emission generation units
J | Baseline CO; emission 2,759 t CO»/y HxI
CO, emission K | CO,emission due to the Project activity 0t COyy Referto E.1.1.4
by the Project | 1 Leakage due to the Project activity 0t COyy Referto E.1.1.5
CO, . . .
ST M | Annual CO, emission reductions 2,759 t CO,/y J K L
reduction B . T A
by the ota » emission reduction during the
Project N crediting period (21 years: 2006-2026) 37,939 £ CO; M > 21 years
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F. Environmental impacts

F.1 If required by the host Party, documentation on the analysis of the environmental impacts
of the project activity:

Cambodia complies with the “Laws on Environmental Protection and Natural Resource Management
(1996)” and “Environmental Impact Assessment (EIA) (1999)” which prescribe criteria for all
environmental activities.

However, the natural resources used for the Project, namely wind and solar power, are completely clean
energy sources which neither pollute nor impact on the environment and thus the above mentioned EIA
law does not provide relevant criteria.

The only possible concern associated with the Project could be the handling of batteries after their use
with the windmills. As the batteries contain poisonous liquid lead they need to be disposed of with
caution to prevent the lead from melting into ground water and thereby into the local drinking water. As a
precaution, the Project proposes that a new recycling business for used lead be established by local
companies.
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G. Stakeholders comments

G.1 Brief description of the process by which comments by local stakeholders have been
invited and compiled:

A Project hearing was held with the local residents, central and state government organizations etc.

Several meetings and seminars were held in the capital, Phnom Penh, and in Sen Monorom to inform
stakeholders of the Project activity and to canvas opinions on social, environmental, economical and
technical issues. (Meetings/seminars were held on Sep. 1, 3 and Nov. 12, 2004).

Local stakeholders from Pu Tru village, the proposed Project site, and interested persons from Sen
Monorom hospital were invited to the seminars in order to voice their concerns about the current situation
and their needs and to comment on the Project activity. Meetings were also held with the Ministry of
Industry, Mines and Energy and the Japan International Cooperation Agency to obtain their views on the
national electrification plan and their opinions on the Project.

G.2 Summary of the comments received:

The only concern raised by the local residents concerned the electricity fee. The comment made was that
it would be very difficult for them to find jobs to pay the planned US$0.10/kWh.

All other comments received from the stakeholders were positive and encouraging. The Project was
welcomed by all concerned because it is environmentally safe, improves social welfare by providing
lighting to schools and residences, and reduces poverty by developing the rural area. The government of
Cambodia greatly appreciates the establishment of the Project since it makes a substantial contribution to
the nation’s sustainable development and to the government’s “Power Sector Strategy” which aims to
provide electrification throughout the nation by 2020.

G.3 Report on how due account was taken of any comments received:

Concerns regarding the payment of the electricity fee will be resolved by providing opportunities to work
in the rubber tree plantation site near Pu Tru village. The rubber tree plantation project will hire
approximately 3,000 workers, giving priority to local residents. Upon receipt of this proposal, the local

residents showed their willingness to work and appreciation for the new job opportunity.

No further modifications to the Project design are necessary since all the other comments received from
the meetings/seminars supported the Project.
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Annex 1

CONTACT INFORMATION FOR PARTICIPANTS IN THE PROJECT ACTIVITY

Project Promoter/Official Contact

Organization: Marubeni Corporation
Street/P.0.Box: 4-2, Ohtemachi, 1-Chome, Chiyoda-ku
Building: Marubeni Building

City:

State/Region: Tokyo

Postcode/ZIP: 100-8088

Country: Japan

Telephone: +81 3 3282 3366

FAX: +81 3 3282 3407

E-Mail:

URL: http://www.marubeni.com
Represented by:

Title: Assistant General Manager
Salutation: Mr.

Last Name: Ikejima

Middle Name:

First Name: Norio

Department: Environmental Machinery Dept.
Mobile:

Direct FAX: +81 3 3282 3366

Direct tel: +81 3 3282 3407

Personal E-Mail:

Ikejima-N@marubeni.com
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CDM Adyvisor

Organization: General Environmental Technos Co., Ltd.
Street/P.0.Box: 1-3-5 Azuchimachi, Chuo-ku
Building:

City: Osaka

State/Region: Osaka

Postcode/ZIP: 541-0052

Country: Japan

Telephone: +81 6 6263 7300

FAX: +81 6 6263 7301

E-Mail;

URL: http://www.kanso.co.jp
Represented by:

Title: Chief Manager

Salutation: Mr.

Last Name: Takahashi

Middle Name:

First Name: Fumio

Department: Kyoto Mechanisms Business Office, Environmental Assessment Department
Mobile:

Direct FAX: +81 6 6263 7407

Direct tel: +81 6 6263 7309

Personal E-Mail:

takahashi fumio@kanso.co.jp
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The financial plans for the Project do not involve public funding from Annex I countries.
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