CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCUMENT
FOR BUNDLED SMALL SCALE PROJECT ACTIVITIES
(SSC-CDM-BUNDLE)

\ SECTION A. General description of the Bundle |

| AL Titleof theBundle |

Korea Water Resources Corporation (Kwater) smallestiydroelectric power plants projgft (the

Seongnaith , the Dalbang-dam, the Juam-dam, Daecheong-dant-scadd hydroelectric power plants
construction project)

‘ A.2. Version and Date: |

Version 1 (21 March 2006)

‘ A.3. Description of the Bundle and the subbundles: |

-The purpose of bundling and the subbundles:

Small-scale hydroelectric power plants constructignKwater generates electricity as well as socio-
economical benefits in local and national leveln§&ouction of above mentioned dams contributes to
effective development of hydroelectric power througilizing environmental friendly energy sources
such as surplus hydroelectric power from the exgstlams and waterworks, and also abates global
warming In addition, it will cope with the increasing dendato electricity and reduce fossil fuels
imports in Korea.

Kwater small-scale hydroelectric power plants pebjghe Seongnath, the Dalbang-dam, the Juam-

dam, Daecheong-dam small scale hydro power planstagction project) consists in 2,330 kW of
facility capacity, and power generation of 13,996 k¥Yér year. Major project participant is Kwater.

The project activity contributes to sustainableedepment as follows:

* Power generation from small-scale hydroelectric goplants reduces consumption of fossil fuels,
decreases imports of fossil fuel, and hence brimgstional profits.

* As an alternative energy sources, small-scale teydctric power does not emit air pollutants or
wastes.

* As a renewable energy source, hydroelectric powssdnot deplete natural resources and
therefore it will be used as alternative energyaioably by future generations.

* There are no Green House Gas (GHG) emissions.

* Construction of small-scale hydroelectricity povptants makes local people approach water for
irrigation and household usage much easier andstaklvantage of water resources more
efficiently.

* Construction of the project and operation bringseiduction in below pollutants as much as the
following:

-CGO;: 8,697 tons/yr
- SOx : 16.0 tons/yr
- NOx : 12.1 tons/yr
- Dust : 0.8 tons/yr



Above mentioned emission reduction contributeshiat@ment of global warming as well as prevention
of acidification and photochemical reaction.

Classification Type Category Technology/M easur e

Grid connected
The Seongnafn small- Renewable energy renewable electricity

scale hydroelectric projects generation Capacity : 384kWlea

Type : Vertical Francis

Grid connected
renewable electricity
generation

Grid connected
renewable electricity
generation

Grid connected
renewable electricity
generation

Type : Horizontal Francis
Capacity : 180kWlea

The Dalbang-dam small- | Renewable energy
scale hydroelectric projects

Type : Horizontal Francis
Capacity : 537kW2ea

The Juam-dam small-scaleRenewable energy
Hydroelectric projects

Type : Propeller (Tubular)
Capacity : 413kW2ea

The Daecheong-dam Renewable energy
small-scale Hydroelectric | projects

A.3. Project participants: |

<Table 1> Project participants of KOSEP small-scale hydroelectric power plants project (the
Samchonpo Thermal Power Plant and Younghung Thermal Power Plant small-scale hydroelectric
power plants construction project)

Name of Party involved (*) Private and/or public entity(ies) project participants (*)
((host) indicates a host Party) (as applicable)

* Public entity: Korea Water Resources Corporation

KOREA (host) (Kwater) — major project participant

Republic of Korea

B.1.2. Region/State/Province etc.: |

The Seongnath small-scale hydroelectric power plant: GyeongGi-do

The Dalbang-dam small-scale hydroelectric powentpldangwon-do

The Juam-dam small-scale hydroelectric power pliedilaNam-do

The Daecheong-dam small-scale hydroelectric poveart;pChungcheongbuk-do

B.1.3. City/Town/Community etc:

The Seongnarti small-scale hydroelectric power plant: Seongnam Cit

The Dalbang-dam small-scale hydroelectric powentplaonghae City
The Juam-dam small-scale hydroelectric power paattcheon City
The Daecheong-dam small-scale hydroelectric povegritpCheongwon Gun



A.4.1.4. Detail of physical Iocation, including infor mation allowing the unique identification of this

'x_\ ® The Seongnath SSC-hydroelectric power
NORT H}fﬁc_l R‘F"A" plant plant
L, g akch'e
v Yy,
1 / onghae
e% /" ur'l-.‘.h’
5 |'|E, uﬁgnam aamch’th
P
Inch'd "-.I_-j # Wanju
L L 5.|,.|l.-.'t|nx.d

oy S = =
,h hongjusC eongyon

| Sea Tarch'dn® 21 The generator will be constructed on
Taggin® W \ site in the dotted red line.
Kuinsa + h-:'-r
L1} k- =1
/- H L » MY GG
i v Lhony ':: Taegu I ® The Dalbang-dam SSC-hydroelectric power
Mir llsan lant
Blarmwiing :ry';r_gg:__x P ,
. HI ™
) +Kwgggiu o 4 fusan
?..
A ,ﬁ okp’o ¢ 1-» anf
N IJ
IS {l
A (] Tsush
Cheju Haelyibp o
Chef Cheju Do 3 s
Halli { Cuelpart) o i The generator will be constructed on
Shgwip’a i | site in the dotted red line.
® The Daecheor-damSScC-hvdroelectric power pla o The -hvdroelectric power pla

The generator
will be
constructed on
the site in the
red area.

The generator will
i be constructed on
the site in the
dotted red line.

Type : type (i) — Renewable energy projects
Category : D — Grid connected renewable electrigéyeration

The project falls into ‘Renewable energy projedtTgpe | of ‘Appendix B of the simplified modalitse
and procedures for small-scale CDM project acssitin that Kwater small-scale hydroelectric power



plants project utilizes renewable energy sourcelitahally, the project falls into ‘Electricity genation
of a grid’ of category D, because electricity gethed by renewable energy source is grid-connected.

Type (i) : the added capacity of the proposed ptsja the sub bundle will not increase beyond 15MW

The added capacity of these two projects is 2,33@kd/this CDM project is SSC project activity.(Gray

part of Tablel)

<Tablel> Description of technology of the small-scale hydroelectric power plants

Ciassfication | ' smaliosate | | smalbocale | The Juam-dam small. " Erﬁzﬁi%:?g'da*"
hydroelectric hydroelectric Hydroelectric
Type Vertical Francis Horizontal Francis HorizorfEahncis Propeller (Tubular
Output power 384 kW 180 kW 537 kW 413 kW
% Rotation 450 RPM 900 RPM 720 RPM 225 RPM
= Unit 1 1 2 2
ca-trp(gg]ty 384kW/eaxlea + 180kW/eaxlea + 537kW/eax2ea + 413k W/eax2ea = 2,330k W
o Type Three-phas@duction| Three-phase inductiorThree-phase inductigiThree-phase inductipn
s% Output power 360 KW 170 kwW 500 kW 400 kw
Q
§ Rotation 450 RPM 900 RPM 720 RPM 225 RPM
Type Mold type Mold type Mold type Mold type
4 capacity 500 kVA 250 kVA 1,500 kVA 1,500 kVA
% Volatage 380V /229 kV 380V /229 kV 480 V 1.9RV 0.6 kV /22.9 kV
3 Contgggt'ion -y -y -y -y
Unit 1 1 1 1

As the project activity generates electricity witholing water of thermal power plants, there are no
severe environmental impacts. Accordingly, techggladopted to this project is environmentally safe
and sound.



60,879 tons of COemission reduction is estimated for the 7-yearoger

Annual estimation of emission reductions

estimated reductions (tonnes of CO, €)

Ve in tonnes of CO, e
Year 1 (2008.6.1 ~ 2009.5.31) 8,697
Year 2 (2009.6.1 ~ 2010.5.31) 8,697
Year 3 (2010.6.1 ~ 2011.5.31) 8,697
Year 4 (2011.6.1 ~ 2012.5.31) 8,697
Year 5 (2012.6.1 ~ 2013.5.31) 8,697
Year 6 (2013.6.1 ~ 2014.5.31) 8,697
Year 7 (2014.6.1 ~ 2015.5.31) 8,697
Total estimated reductions (tonnes of CO; €) 60,879
Total number of crediting years 7
Annual average over the creditng period of 8.697
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C.1. Duration of the Bundle

C.1.1. Starting date of the Bundle

Commercial start of plants is followed;
The Seongnath small-scale hydroelectric power plant: 30/04/2008

The Dalbang-dam small-scale hydroelectric powentpta8/02/2007
The Juam-dam small-scale hydroelectric power p20M06/2007
The Daecheong-dam small-scale hydroelectric povegrtp30/04/2007

N/A

| C.2.2.2. Length:

N/A




A. Application of a monitoring methodol ogy

Name: monitoring methodology for Project activitilS |.D “Grid connected renewable electricity
generation”

Reference: Article 9 Type I.D. Appendix B of thimplified modalities and procedures for small-scale
CDM project activities.

This bundle includes same type, same categoryamnd sechnology. The project generates electrigity b
utilizing small-scale hydroelectric power. The geted electricity is connected to the grid. Therefo

the project is included in the category of I.D. Tiectricity connected to the grid replaces eleitri
generated by the existing fossil fuel power plaAtcordingly, the reduction of fossil fuel leadsthe
reduction of CQemission.

To accurately estimate emission reduction by tlogept, it is necessary to decide which GHGs emit in
the boundary and transboundary and how to monildGS&emission. Decision on GHGs emission in the
boundary and transboundary is done in the followiags:

- Direct emission in the boundary: Small-scale bydiectric power plant utilizes clean hydro
potential energy with the view of generating povesrd hence there is no direct emission in the
boundary.

- Indirect emission in the boundary: Indirect entagesults from electricity used inside the
boundary. For the purpose of estimating emissidncton, electricity consumed in the plants
is excluded.

- Direct transboundary emission: Fuel transportaitiothe process of power generation or fuel
consumption outside the boundary is not detectékdrproject activity. There is no direct
transboundary emission.

- Indirect transboundary emission: there is zediract transboundary emission in the project.

- Leakage: No leakage is associated with the projec

According to the result of defining GHG emissiortlie project, the amount of emitted GHGs is not

important factor for estimating emission reductidhe important factors for estimating emission
reduction are emission factor for baseline andtetgty generated from the project activity.

B. The monitoring plan isasfallows:

According to EB21 report Annex21, “Different momnitay plans will be required for bundling and

separate monitoring reports must be prepared’ mdnitoring will provide separate plan and report
with SSC hydro power plants. The detail are a9bad!:



- The Seongnamll M anagement center

M easured .
: How will the
(m), Proportion data be For how lon
1D Data . Data calculated Recording of datato ) 1ong
Data variable . archived? Isarchived Comment
number type unit (o), frequency be (electronid/ Data kent?
estimated monitored ept
(© paper)
Data will be aggregated weekly,
. . monthly and yearly
- Elect_r|C|ty . hourly Durln_g_ the Double checked against receipt of
Electricity supplied to Directly measuremen . crediting
EGy* ; . MWh 100% Electronic ; sales.
quantity | the grid by the measured | and monthly period and two . o
X : Electricity transmission except
project recording years after .
Electricity consumed
in the plant *
- The Dalbang-dam M anagement center
hlEEElE - How will the
(m), - el data be For how lon
1D Data . Data alculated Recording of datato . 1ong
Data variable . archived? Isarchived Comment
number type unit (o), frequency be (electronid/ Data kent?
estimated monitored ept
(©) )
Data will be aggregated weekly,
- . monthly and yearly
- EIectr|C|ty . hourly Durln'g. the Double checked against receipt of
Electricity | supplied to Directly measuremen . crediting
EGy* ; . MWh 100% Electronic ; sales.
quantity | the grid by the measured | and monthly period and two . .
X : Electricity transmission except
project recording years after .
Electricity consumed
in the plant *




- The Juam-dam M anagement center

M easured .
: How will the
(m), Proportion data be For how lon
1D Data . Data calculated Recording of datato ) 1ong
Data variable . archived? Isarchived Comment
number type unit (o), frequency be (electronid/ Data kent?
estimated monitored ept
(© paper)
Data will be aggregated weekly,
. . monthly and yearly
- Elect_r|C|ty . hourly Durln_g_ the Double checked against receipt of
Electricity supplied to Directly measuremen . crediting
EGy* ; . MWh 100% Electronic ; sales.
quantity | the grid by the measured | and monthly period and two . o
X : Electricity transmission except
project recording years after .
Electricity consumed
in the plant *
- The Daecheong-dam M anagement center
ezl - How will the
(m), el data be For how lon
1D Data . Data calculated Recording of datato . 1ong
Data variable . archived? Isarchived Comment
number type unit (o), frequency be (electronid/ Data kent?
estimated monitored ept
©) paper)
Data will be aggregated weekly,
- . monthly and yearly
- EIectr|C|ty . hourly Durln'g. the Double checked against receipt of
Electricity | supplied to Directly measuremen . crediting
EGy* ; . MWh 100% Electronic ; sales.
quantity | the grid by the measured | and monthly period and two . .
X : Electricity transmission except
project recording years after .
Electricity consumed
in the plant *




-Quiality control (QC) and quality assurance (QA)qadures

1. Monitoring equipment

1-1. Electricity measuring meters shall be setrapgparently in accordance with “Law regarding raeament” and “Act on operation of electricity
market” and shall be sealed after affirmation ofé&@Power Exchange.

1-2. The meters shall be authorized through thefaumal certifying process (the valid period foethuthorized certification: 7 years.)

1-3. The meters shall be calibrated when theyratalied, and re-calibrated every three years afstallation.

2. The amount of e ectricity monitoring

2-1. The amount of electricity transmitted to the& ghall be measured automatically by establisimeters. The measured data are simultaneously
transferred to central control system of Small-&¢sldroelectric Power Plant and Korea Power Exobang
2-2. The measured amount of electricity shall Heected daily, weekly, and monthly and shall behared in electronic way.

2-3. The collected data in article 2-2. shall bmpared with those of Korea power Exchange.
2-4. If the two data compared in article 2-3. aféetent, the operation condition of electricityeters and other equipments shall be examined.s& ca

meters are improperly operated equipments, inténwaktigation and correction procedure shall Befed and be certified by the final decision-
maker and Korea Power exchange.

3. Management of monitoring and electricity safety

3-1. The person in charge of monitoring and eleityrsafety shall attend the following courses #hienes per year.

- Course on ‘Law regarding measurement’
- Course on ‘Act on operation of electsiaitarket
- Course on Electricity safety

3-2. In case of absence of the responsible petlsersecond responsible person shall be selected.
. If the responsibility for monitoring and elecity safety is transferred to another persois iteeded to be approved by the final decision-make



