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Revision history of this document

Version | Date Description and reason of revision
Number
01 21 January Initial adoption
2003
02 8 July 2005 . The Board agreed to revise the CDM SSC PDD toackfle

guidance and clarifications provided by the Boandes
version 01 of this document.

«  As a consequence, the guidelines for completing CEB\
PDD have been revised accordingly to version 2. |ateest
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December e« The Board agreed to revise the CDM project design
2006 document for small-scale activities (CDM-SSC-PDD),
taking into account CDM-PDD and CDM-NM.
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‘ A.1  Title of the small-scale project activity ‘
>>
Title: Ryesonggang Hydropower Plant No.3, DPR Korea

Version: 1.0
Date: 16/12/2010

\ A.2.  Description of the_ small-scale project activit:
>>
The Ryesonggang Hydropower Plant No.3, DPR Koreeefifter referred to as the project) is a reservoir
type power plant, which will be built newly in Tos&ounty, North Hwanghae Province.

The purpose of this project activity is to generatelean form of electricity using the potentiabegy
available along the water flows of Ryesong Rivet anpply the same to the Western Power Grid (WPG),
DPR Korea.

The project with an installed capacity of 10 MWsets of generating facilities with a capacity & RIW
respectively, will generate the electricity enefy44 940 MWh and supply the electricity of 42 800
MWh to WPG in a year. The electricity generate®.&tkV would be boosted at the outdoor substation
and be transmitted to 66 kV Namchon Substationclvig connected to WPG and located 17 km away
from the dam /1/. The total GHG emission reductiaresestimated to be 28 483.4 t@@nnually.

After all the turbines and generators are put ogeration on 1 June 2012, the project will displpag
of thermal power in WPG by making use of clean aamwable energy.

It clearly fits into the development priority of BPKorea and regional development strategy of North
Hwanghae Province /9,10,11,12,13/.

The project will make positive impacts on local eoomity in social, economic and environmental
aspects:

Tosan Electric Power Company (TEPC), which is thegget participant, has stipulated social, economic
environmental and technological benefits as thicatdrs for sustainable development of the locehar

(a) Social benefits

® Several tens of people will be permanently empldgedhe project operation, and many jobs will
be created transiently during the constructiongakaf the project.

® The project will contribute to disseminating thevaced technologies among local residents and
to raising their levels of cultural standards akidl.s

(b) Economic benefits

® The project activity would increase the availapildf power in pumping water for agricultural
production and irrigation water resources.

® The project would facilitate interchange betweenrtship and the local area, other farm villages
and the local area, including the marketing ofrrtipeoduce, by building a new road through the
implementation of the project.

® The project will avoid the land loss and human lifpury from flooding and secure the normal
increase in agricultural production in the basongl Ryesong River.
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(c) Environmental benefit

® The proposed project activity utilizes hydro potainavailable for power generation, which would
reduce emissions of GHG and other pollutants beimijted from thermal power plants compared
with a business-as-usual scenario by displacing q@aelectricity from fossil fuel-fired power
plants in WPG.

® The project activity does not result in degradatibrany natural resources and health standards at
the local area.

(d) Technological benefit
® The project uses the best available technologlgérsimall hydro power sector in DPR Korea.
® The project encourages setting up such new prajedtsure.

In conclusion, the project activity strongly cobtries to the sustainable development in DPR Korea.

\ A.3.  Project participants:

>>
Private and/or public Kindly indicate if the Party

Name of Party involved (*) entity(ies) involved wishes to be

((host) indicates a host party ) Project participants (*) considered as project

(as applicable) participant (Yes/No)
Democrat||<c People’s Republic of Tosan Electric Power Company No
orea (host)
Czech Republic TopiEnergo s.r.o. No

Detailed contact information is available in Anrfex

\ A.4.  Technical description of the small-scalproject activity: \

\ A.4.1. Location of the_small-scal@roject activity : \
>>

| A4.1.1. Host Party (ies): |
>>
Democratic People’s Republic of Korea

\ A4.1.2. Region/State/Province etc.: \
>>

North Hwanghae Province

\ A4.1.3. City/Town/Community etc: \
>>
Tosan county/Paekhwa-ri

A4.1.4. Details of physical location, includingnformation allowing the

>>
The project place is in Paekhwa-ri, Tosan Countickviis located at a distance of 158 km from Sariwon
City, North Hwanghae Province and 218 km from tbete of Pyongyang, DPR Korea. The project site
can be accessed through Pyongyang-Gaesong expyesSha nearest railway station is Kumchon
Station. The detailed geographical coordinateshefdam are 38°142" N latitude and 126°3@3" E
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longitude. To visualize the exact location of tmej@ct, refer to the map in figure 1 and figure 2.
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Figure 1. The map showing the location of Tosan coty
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1. Type and category (ies) of the small-scale praeactivity

According to Appendix B to th&mplified Modalities and Procedures for Small-scale CDM Project
Activities, the type and category of the project are defaetbllows:

Type I: Renewable energy projects
Category 1.D.: Renewable Energy Generation forid Gr
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Sub-category: Hydro
Reference: AMS-1.D. version 16, EB 54

The project activity utilizes renewable hydro enefgr electricity generation and exports the geteata
electricity to the regional grid system. Accordiyglhe applicable methodology for the project attiv
shall be AMS-1.D. which includes small hydro elecivower generation for a grid system.

2. Application of environmentally sound and safe tehnology

The project activity does not involve any greenlgogas emissions or burning of any fossil fuelsrayri
the process of power generation. The technologyl@rag for the project activity is the current best
practice in small hydro power sector in DPR Koldance, the technology applied for the project dgtiv
is environmentally safe and sound.

3. Technologies applied on the small-scale projeattivity /1/

The project is to construct a reservoir type poplant with a total generating capacity of 10 MW5(2.
MWx4). Based on feasibility study, the main compuseof the project are described as follows:

® A combination dam which are maximally 16 m in hejgind 185.61 m rock filled-dam and 227.78
m concrete gravity dam in length at the top respelgt

The powerhouse installed with four turbine-generatots (2.5 MW x 4)

An outdoor substation with a main transformer and set of 66 kV transmission line connected to
66 kV Namchon Substation

Table 1. Main parameters of the main equipment

ltem | Unit | Values
Turbines
Type 370-vertical 275
Quantity set 4
Diameter m 2.75
Rated speed rpm 150
Rated power MW 2.72
Designed water head m 8
Rated intake flow fits 39.6
Manufacturer Daean Heavy Machine Comple
Generators
Type Synchronization-verticality-length
2.5 MW/48-6.6 kV
Quantity set 4
Frequency Hz 60
Rated power MW 2.5
Manufacturer Songchongang Electricity Machine
Factory

4. Technology transfer /6, 7/

The main equipment, such as turbines and generatoes manufactured in the host country. No
technology from other countries is transferredhis froject activity. Daean Heavy Machine Complex
and Songchongang Electricity Machine Factory wdlresponsible for producing the equipment. These
companies are well known as the specially produbiage of machines and electric equipment in DPR



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCO

CDM - Executive Board

Korea.

>>

The first crediting period of the project activig/ 7 years, which is from 1 June 2012 to 31 May®01
During the period, the total estimated emissiorucéidns are 199 381 tG@ The annual and total
emission reductions are explained in the followtizigie 2:

Table 2. Estimation of emission reductions during rediting period

vears Annual est_imati_on of emission
reductions in (tCO.€)
01/06/2012-31/12/2012 19 938
2013 28 483
2014 28 483
2015 28 483
2016 28 483
2017 28 483
2018 28 483
01/01/2019-30/05/2019 8 545
Total estimated reductions
(tonnes of C@e) 199 381
Total number of crediting years 7
Annual average over the crediting
period of estimated reductions 28 483
(tonnes of C@e)

large scale project activity:

>>

According to the Appendix C of tHe@mplified Modalities and Procedures for Small-scale CDM Project
Activities, the project is not a debundled component of gelaproject activity because there is not a
registered small-scale CDM project activity or gplécation to register another small-scale CDM\atti

With the same project participants;
In the same project category and technology/measure
Registered within the previous 2 years;

Whose project boundary is within 1 km of the projgaundary of the proposed small scale activity
at the closest point.
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SECTION B. Application of a baseline and monitorirg methodology

>>

The methodology applied for the proposed projedhés approved methodology for small-scale CDM
project - ‘AMS1.D. Grid connected renewable electricity generation” (version 16, EB 54) and ‘Gol to
calculate the emission factor for an electricity system (version 02.1.0, EB 60)". For more information
Refer to the link regarding the methodology:

http://cdm.unfccc.int/methodologies/SSCmethodolsfgipproved.html

http://cdm.unfccc.int/methodologies/PAmethodolotapgroved.html

B.2

Justification of the choice of the project catgory:

>>

The project activity meets all the applicabilitynciitions of the AMS-I.D. (version 16) as described
below:

Applicability of AMS-I.D.
The applicability conditions for simplified basedimethodology category AMS-I.D. are:

The project should comprise renewable energy gé&oerainits, such as photovoltaic, hydro,
tidal/wave, wind, geothermal and renewable biontas$ supply electricity to a national or a
regional grid.

The project should be such that (a) install a newey plant at a site where there was no renewable
energy power plant operating prior to the impleragan of the project activity (Greenfield plant);
(b) involve a capacity addition; (c) involve a ddit of (an) existing plant(s); or (d) involve a
replacement of (an) existing plant(s).

Hydro power plants with reservoirs that satisfyeaist one of the following conditions are eligible
to apply this methodology

v' The project activity is implemented in an existiggervoir with no change in the volume of
reservoir,

v' The project activity is implemented in an existiegervoir, where the volume of reservoir is
increased and the power density of the projectiagis greater than 4 W/m

v' The project activity results in new reservoirs dhd power density of the power plant is
greater than 4 W/fm

If the new unit has both renewable and non-renesvabmponents (e.g., a wind/diesel unit), the
eligibility limit of 15 MW for a small-scale CDM ject activity applies only to the renewable
component.

Combined heat and power (co-generation) systemsatreligible under this category.

For the proposed project:

The proposed project activity is thgdropower project, which supplies electricity td*®.

Ryesonggang Hydropower Plant No.3 will be newlyltbaii a site where there was no renewable

energy power plant operating prior to the impleragah of the project activity.
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® The project activity results in a new reservoir dimel power density of the power plant will be 5.5
W/, which is greater than 4 Wfand less than 10 W/m

® The installed capacity of the project is 10 MW, ghhis smaller than 15 MW.
® The proposed project is not combined heat and p¢xeegeneration) system.

Hence, the project qualifies for the applicationnoéthodology AMS-1.D. - Grid connected renewable
electricity generation.

Demonstration for being within the limits of SSC tlroughout the crediting period

The feasibility study carried out for this projet#monstrates that the project activity will remamder

the limits of SSC throughout the crediting peridtie study has established the envisaged capaciheof
project. The design discharge has been found obet@59.6 rfis and gross head available has been
estimated as 8 m /1/.

Based on the head available and discharge, thenapti capacity of the power project has been
determined as 10 MW. Keeping the above considerstio view, and also the maximum electricity
generating capacity limited by the design of thenpland machinery and the license issued by tlte sta
authorities, there is no possibility of exceedihg limits of small-scale CDM project activity thighout
the crediting period.

B.3.  Description of the project boundary: \

>>

In accordance with AMS-1.D. the project boundarg@npasses the physical and geographical site of the
renewable generation source.

The project boundary is therefore the physical bamy, which includes a dam, outdoor substation,
powerhouse and the transmission system till thewatéoon point. The power generated from the project
would be metered and accurately quantified. Thetedgty would be exported to WPG. Hence for the
purpose of baseline calculations, WPG of DPR Kagedso included in the project boundary.

Table 3. Emission sources and gases included in theject boundary for the purpose of calculating
project emissions and baseline emissions.

Source Gas| Included/Excluded Justification/ Explangon
CO, Included Main emission sources.
- : Excluded for simplification. This
baseline Electrl_(:lty production| CH, Excluded is conservative.
In WPG Excluded for simplification. This
N,O Excluded \ pITI :
is conservative.
co, Excluded The project d(_)esf not lead to €0
Project Ryesonggang Hydr - gm!ssmn. -
g CH, Included Main emission from reservoir
Activity Power Plant No.3 The project does not lead to €O
N,O Excluded Proj S
emission.

B.4.  Description of baseline and its development \

>>
The baseline of the project activity will be deades per the methodology AMS-1.D. (Version 16, EB 5

In accordance with AMS-1.D. if the project activity the installation of a new grid-connected rerngea
power plant/unit, the baseline scenario is thetetéty delivered to the grid by the project activihat
otherwise would have been generated by the oparatigrid-connected power plants and by the addlitio
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of new generation sources.

The baseline emissions are the product of elettecargy baseline E{, expressed in MWh of
electricity produced by the renewable generatirigsumultiplied by the grid emission factor.

The emission factor can be calculated accordingdthod12(a) selected from the methodology AMS-I.D.
(version 16) as: A Combined Margin(CM), consistofghe combination of Operating Margin (OM) and
Build Margin (BM) according to the procedures prdsed in the tool to calculate the emission fadtor

an electricity system. The boundary of the propgz@gect is WPG, so the boundary when calculating
OM emission factor and BM emission factor are sét wm WPG.

In the absence of the project, electricity willdmntinued to be generated by the existing powartpla
WPG.

The key parameters used to determine the basetissiens are tabled below.

Table 4. Data used to determine baseline emissions

Parameter Source
Amount of fossil fuel consumed Central Bureau @ftiStics
Net calorific value of fuel consumed Data of IPCC
Net electricity generated and delivered to the grid Central Bureau of Statistics
Emission factor of fuel consumed Data of IPCC
Date power plant was built People’s Committee oftNélwanghae Province
B.5.  Description of how the anthropogenic emissiorsf GHG by sources are reduced below
those that would have occurred in the absence oféhregistered_small-scal€€DM project activity:

The project is a small scale project activity. Agls the provisions of Attachment A to Appendix B o
the Smplified Modalities and Procedures for Small-scale CDM Project Activities will apply to the project.
The ‘indicative smplified baseline and monitoring methodol ogies for selected small-scale CDM project
activity categories' require the project proponents to show that thejgot activity would not have
occurred anyway due i least one of the following barriers:

(a) Investment barrier

(b) Technological barrier

(c) Barrier due to prevailing practices / commoaagpice
(d) Other barriers

The barriers specified in Attachment A to Appeng8iare:

a) Investment barrier: A financially more viable alternative to the prcjeactivity would have led to
higher emissions.

b) Technological barrier: A less technologically advanced alternative to phaject activity involves
lower risks due to the performance uncertaintyoor inarket share of the new technology adoptedier t
project activity and so would have led to higheissmons.

c) Barrier due to prevailing practice: Prevailing practice or existing regulatory or pglrequirements
would have led to the implementation of a technplagh higher emissions.

d) Other barriers: Without the project activity, for another specifieason identified by the project
participant, such as institutional barriers or tadi information, managerial resources, organization
capacity, financial resources, or capacity to dbsew technologies, emissions would have been highe

10
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The main barrier existing in the project is an stweent barrier.
1. CDM consideration

According to national energy law, local entities antitled to build hydropower stations along tiverns.
And the proposed project place was considered sastable place for such a construction. Yet nobody
formerly intended to build a hydropower plant asthite for lack of investment and government rules
which prohibits the construction of power plantshaAlRR below 5%. But theRecommendation Letter of
DNA" (3 February 2009) became the key incentive topttegect owner. Prior to the starting of the projec
the project owner consulted with State Academy @éi&kes (SA0S) and relevant government bodies to
have full grasp of CDM and its application. Basedts initial enlightenment, the project owner reéel

the feasibility study to the Central Electric Poviesign Institute. The Feasibility Study Report RS
was completed in February 2010 and it was confirthatl the project IRR was only up to 3.93%, which
was not attractive economically as the nationakherark is 5%. The project owner negotiated with the
General Bureau for Cooperation with Internationab#mizations (GBCIO), which is an authorized
organization for CDM implementation from the DNAnda CDM experts in SA0oS. CDM experts
confirmed that the revenue from CDM would makelRR to be up to 8.27%, which was higher than the
national benchmark. Meanwhile, GBCIO ensured tlectien of possible buyers and selling of CERs.
After that, the project owner made an applicatiorthte Ministry of State Construction Control fos it
approval. The Ministry gave the construction pesiais on condition that it is implemented with CDM
and local bank also signed a contract on conditiahit is implemented through CDM.

Table 5. The main time schedule for the proposed pject

Milestones Date
Submission of Feasibility Study Report 09/02/2010
Approval of Ministry of State Construction Control 02/08/2010
PDD development contract 03/08/2010
Loan contract 10/08/2010
Construction contract 12/08/2010
Turbine purchase contract 17/08/2010
Generator purchase contract 19/08/2010
Electricity purchase contract 12/08/2010
Start of project construction 05/09/2010

2. Investment barrier

Investment barrier is the main barrier the projeaty face. Without the revenue from CDM, the project
would never be implemented.

The purpose of this part is to determine whether gtoject is economically attractive or not through
appropriate analysis method.

(1) Determination of appropriate analysis method

Though not applicable, as it is a small scale ptopetivity, the Tool for the Demonstration and
Assessment of Additionality (version 05.2) stipulates that the project devetophould identify the
financial/ economic indicator, such as IRR, mostagile for the project type and decision context.

According to Tool for the demonstration and assessment of additionality (version 05.2)", three options
can be applied to conduct the investment analyidigy are: the simple cost analysis (Option I), the
investment comparison analysis (Option Il) andieechmark analysis (Option IlI).

Since this project will generate financial/economénefits other than CDM-related income, through th

11
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sale of generated electricity, Option | (simpleta@salysis) is not applicable.

The investment comparison analysis (Option Il)Isanot applicable for the proposed project because
investment comparison analysis method is only apple to projects whose alternatives are similar
investment projects. Therefore Option Il is notr@ppiate.

Then the benchmark analysis (Option IIl) will beedsto identify whether the financial indicators,
Financial Internal Return Rate (IRR) in this pradjiscbetter than relevant benchmark value.

(2) Selection and Validation of Appropriate Benchmeaks
EB 41, 45, Guidance on the Assessment of Investment Analysis’, section 11 requires,

“In cases where a benchmark approach is usedppieed benchmark shall be appropriate to the tyfpe o
IRR calculated. Local commercial lending rates aighted average costs of capital (WACC) are
appropriate benchmarks for a project IRR. Requérquicted returns on equity are appropriate
benchmarks for equity IRR. Benchmarks suppliedddgvant national authorities are also appropriate i
the DOE can validate that they are applicable o gloject activity and the type of IRR calculation
presented.” Also section 12 requires: “In the casfeprojects which could be developed by an entity
other than the project participant, the benchmdudukl be based on publicly available data sources
which can be clearly validated by the DOE. Sucladaurces may include local lending and borrowing
rates, equity indices, or benchmarks determinectlgyant national authorities.”

According to the Guideline for Determination of Main Parameters of Hydropower Plants’ (Ministry of
State Construction Control, 2006), it stipulates tihe project should not be implemented in cadesav
the IRR of hydropower project is less than 5%. €fare, the threshold can be used as benchmark.

This benchmark fits the conditions above.
® This benchmark is used in the construction of hgdveer plants in DPR Korea.
® This benchmark is publicly available data sourag @am be clearly validated by the DOE.

® This benchmark is used in deciding the implememtatif hydropower projects among the project
owners.

3. Calculation and comparison

Based on FSR of the project, the basic parametersalculation of financial indicators are shown in
Table 6.

Table 6. Basic parameters for calculation of finanial indicators of the project

Parameters Value Source
Installed capacity(MW) 10 Feasibility study report
Net electricity supplied to WPG (MWh) 42 80( Fédgy study report
Total investment(10 000 KPW) 94 275 Feasibilitydstueport
Guideline for determination of main
Annual loan rate (%) 3.6
parameters of hydro power plants
The price of electricity to be sold to WPG 198 Guideline for determination of main
(KPW/kKWh) ' parameters of hydro power plants
Rate of depreciation of equipment (%) 5 Feasibditydy report
Rate of depreciation of structure (%) 2 Feasibiitydy report
Rate of income tax (%) 30 Guideline for determination of main

parameters of hydro power plants

Project lifetime (year) 23 Feasibility study report

12
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When calculating the IRR of total investment withthe sale revenue of CER as per the data given in
table 6, the IRR is only 3.93% which is lower thdre benchmark 5%. Therefore, the project is
unattractive and requires the additionality.

With the sale revenue of CER, the IRR of the progetthe total investment is 7.87% and exceeds the
benchmark 5%. The project is then attractive, whietans the revenue from CDM is able to help the
project to alleviate the burden of investment learri

Sensitivity analysis

This step is to confirm that whether the conclusiegarding the financial attractiveness is robost t
reasonable variations in the critical assumptions.

EB 41, Annex 45, Guidance on the Assessment of Investment Analysis’, section 16 requires,

“Only variables, including the initial investmerdst, that constitute more than 20% of either tptaject
costs or total project revenues should be subjectegdasonable variation (all parameters varied meg
necessarily be subjected to both negative andip®siairiations of the same magnitude), and theltseesu
of this variation should be presented in the PDD lae reproducible in the associated spreadsheets..”

The following four parameters are selected as titecal sensitivity indicators to check the finaaki
attractiveness of the project:

® Annual operational cost ;

® Electricity supplied to the grid ;
® Total investment ; and

® Electricity price

Variations of £10% (according to FSR) have beensiered in the critical assumptions. Table 7
summarizes the results of the sensitivity analysisle figure 3 provides a graphic depiction.

Table 7. Result of sensitivity analysis

-10% -5% 0% 5% 10%
Electricity supplied to the grid  3.17% 3.55% 3.93% 4.30% 4.67%
Total investment 4.72% 4.31% 3.93% 3.59% 3.28%
Annual operation cost 4.03% 3.98% 3.93¢ 3.88% 3.829
Electricity price 3.17% 3.55% 3.93% 4.30% 4.67%

13
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Sensttivity Analvsis

IRR(? o)
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[

-10%, -3 o RER 1096
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Fig3. The IRR Sensitivity Analysis with the changég otal Investment, Annual Operation Cost,
Electricity Price or Electricity supplied to thedr

As shown in the table 7 and figure 3, the considiéoer variations of £10% gives the conclusion titnet
IRR will remain lower than the benchmark of 5% eweith reasonable changes in the critical
assumptions. Therefore, it can be concluded tleapttbject’'s additionality is robust.

® Total investment
In general, when the total investment increasesptbject IRR decreases.

If the total investment increases from -10% to 1@8é,project IRR would decrease from 4.72% to 3.28%
As a result, although the total investment chariigéise range of £10%, the project IRR would notclrea
the benchmark 5%. If the total investment decredsed3.04%, the IRR will reach the benchmark.
Pongsan Chemical Construction Company, which ipamsible for building the Ryesonggang
Hydropower Plant No.3, has no experience in bugjdirhydropower plant and the skill of workers isye
poor. Meanwhile, it is estimated that price of tdomstruction materials, especially cement and sirat
steel, will increase because of increasing prodoatbsts and many construction projects in DPR &ore
and new technologies and methods will not comem@ueduce the investment during construction period
for lack of the competence of technological forEéhe project construction company.

In this situation, total investment seems to insegi@ther than decrease.

This shows that it is difficult to improve the peoj IRR by reducing the total investment.
® Electricity supplied to the grid

When the electricity supplied to the grid increasies project IRR also increases.

14
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If the volume of electricity supplied to the gritamnges by 10%, the project IRR would change from
3.17% to 4.67%. This is still smaller than the 5&ndhmark. The IRR will reach the benchmark when
the volume of the annual grid-in electricity incsea by more than 14.64%. The electricity output
estimated in the FSR is the expected value baséaedmydro meteorological data for the past 30year
the designated region.

The hydro meteorological data in the project regienthe value reported from the Institute of
Meteorology and Hydrology, which is the well-knowrstitute in DPR Korea. So there will not be a so
much change in water discharge during the operatidhe plant. From this, it is clearly impossilbée
improve the IRR by controlling the volume of elécity supplied to the grid

® Electricity price

When the electricity price increases, the proj&R lincreases. According to the decision of theeStat
Price Assessment Commission of DPR Korea, the miiadectricity to be sold to WPG is 1.98 KPW/
kWh in the DPR Korea. If the electricity price irases by 14.64%, the IRR will reach the benchnmark.
DPR Korea, the price of electricity is a uniquecprand is enacted by the government. By the way, th
government has not changed the electricity price fouseholds and industry so far. Even if the
government changes the electricity price duringdperation of the project, that seems to decrestbenr
than increase. As a result, there will not be stade that the project IRR will improve with therease

of electricity price.

This shows that it is impossible to improve thejgedlRR by increasing the electricity price.
® Operation cost
When the operation cost decreases, the projeciriRRases.

When the annual operation & maintenance cost deesday 10%, the IRR has very little change. But the
operation cost such as the number of worker andgiiexpenses increase gradually. Therefore, the
project IRR can not increase by adjusting the alhoperation cost.

The results of sensitivity analysis confirm tha¢ fivoject faces financial barriers without CDM newe.
Conclusion

It can be concluded therefore that, without CDM; pinoject faces several barriers, which would pneve
the construction and implementation of the spegfioject activity. CDM helps to overcome these
barriers. If the project is not implemented, elieghower will be supplied by WPG, which partly dads
on thermal power as its energy source. Thermal pbag GHG emissions associated with it.

The specific project activity will not be implemeuntwithout registering it as a CDM project and wibt
reduce GHG emissions below the baseline. Therefloeespecific project activity is additional.

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |
>>
In order to calculate the baseline, project anckdga emissions and hence emission reductions,
methodology AMS-1.D. (version 16, EB 54) is useddonjunction with the Tool to calculate the
emission factor for an electricity system (Version 02.1.0, EB 60)”. Below is a descriptidrhow the three
types of emission (baseline, project and leakage)calculated, along with the key assumptions and
rationale for methodological choices.

Baseline emissions
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The baseline emissions are the product of eleteimergy baselinEGg, , expressed in MWh of
electricity produced by the renewable generatingranltiplied by the grid emission factor.

BE, = EGBL,y EEFCOZ,grid,y

1)
Where:
BE, = Baseline emissions in yeaftCO,)
EGgLy = Quantity of net electricity supplied to the gridaasesult of the
implementation of the CDM project activity in yeafMWh)
EFcozgriay = emission factor of the grid in year y (tZK@Wh)

The emission factor can be calculated in a tramspand conservative manner as follows:

(a) CM, consisting of the combination of OM and Bldcording to the procedures prescribed in the
“Tool to calculate the Emission Factor for an electricity system’.

OR

(b) The weighted average emissions (in #8QVh) of the current generation mix. The data & ylear
in which project generation occurs must be used.

Calculations shall be based on data from an offsmarce (where available) and made publicly avéela
Option (@) is used for the proposed project.

According to Tool to calculate the emission factor for an electricity system (Version 02)”, project
participants shall apply the following seven stipsalculate the emission factor.

STEP 1. Identify the relevant electricity systems.
STEP 2. Choose whether to include off-grid powentd in the project electricity system (optional).
STEP 3. Select a method to determine OM.
STEP 4. Calculate OM emission factor accordindghtogelected method.
STEP 5. Identify the group of power units to bduded in BM.
STEP 6. Calculate BM emission factor.
STEP 7. Calculate CM emissions factor.
Step 1: Identify the relevant electricity systems

For determining the electricity emission factorspraject electricity system is defined by the sgati
extent of the power plants that are physically emted through transmission and distribution lireethe
project activity (e.g. the renewable power plaicbbion or the consumers where electricity is beianged)
and that can be dispatched without significantdngission constraints.

Similarly, a connected electricity system, e.giaral or international, is defined as an electyisiystem
that is connected by transmission lines to theggtaglectricity system. Power plants within the reected
electricity system can be dispatched without sigaift transmission constraints but transmissiothéo
project electricity system has significant transita constraint.

If the DNA of the host country has published amedition of the project electricity system and cated
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electricity systems, these delineations should bedu If this information is not available, project
participants should define the project electrigygtem and any connected electricity system, asifyju
and document their assumptions in the CDM-PDD. filewing criteria can be used to determine the
existence of significant transmission constraints.

® In case of electricity systems with spot marketsdiectricity: there are differences in electricity
prices (without transmission and distribution cpstsmore than 5 percent between the systems
during 60 percent or more of the hours of the year;

® The transmission line is operated at 90% or morigsafited capacity during 90% percent or more
of the hours of the year.

Where the application of these criteria does nstiltan a clear grid boundary, participants must as
regional grid definition in the case of large coies with layered dispatch systems (e.qg.
provincial/regional/national). A provincial grid fileition may indeed in many cases be too narrovegiv
significant electricity trade among provinces thaight be affected, directly or indirectly, by a CDM
project activity. In other countries, the natio(@l other largest) grid definition should be usgdlbfault.
Participants must document the geographical exaéhe project electricity system transparently and
identify all grid power plants/units connectedlte system.

For the purpose of determining BM emission factioe, spatial extent is limited to the project eliedly
system, except where recent or likely future addgi to transmission capacity enable significant
increases in imported electricity. In such casks, ttansmission capacity may be considered a build
margin source.

For the purpose of determining OM emission factise one of the following options to determine the
CO, emission factor (s) for net electricity importerr a connected electricity system within the same
host country (ies):

(a) 0 tCQ/MWh; or

(b) The weighted average OM emission rate of thmding grid, or
(c) The simple OM emission rate of the exportinigl,gor

(d) The simple adjusted OM emission rate of theoetipg grid.

In the present case, project electricity systethesproject activity and the connected electrisiggtem is
WPG.

Step 2: Choose whether to include off-grid power plantsin the project eectricity system (optional)

Project participants may choose between the foligwivo options to calculate OM and BM emission
factor:

Option I: Only grid power plants are included in the caldolat
Option 1I: Both grid power plants and off-grid power plants arcluded in the calculation.
For the proposed project, option | was chosen.
Step 3: Select a method to determine OM
The calculation of OM emission fact(#Fgiq om,) iS based on one of the following methods:
(a) Simple OM; or
(b) Simple adjusted OM; or
(c) Dispatch data analysis OM; or
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(d) Average OM.

The dispatch data analysis OM emission factor terdened based on the grid power units that are
actually dispatched at the margin during each hduwgre the project is displacing grid electricityhi§
approach is not applicable to historical data ahds, requires annual monitoring of the dispatcta da
analysis OM emission factor. Thus, the applicatbmethod (c) is impossible for the project.

Similarly, the data of annual load duration curggquired by method (b) also can not be obtainedigiybl
Therefore, method (b) is also not applicable here.

The method (d) is applicable only when the genenatiby low-cost/must-run resources constitute more
than 50% of the generation of total grid. Low-castist-run plants are hydro power plants in DPR Kore
As shown in table 8, the electricity generatiorhgtlro power plants constitutes less than 50% afl tot
generation during the 2005-2009. Therefore, théhaue(d) is not applicable to calculate Eegy.

The simple OM method (a) can only be used if lowtooust-run resources constitute less than 50% of
total grid generation in: 1) average of the fivestecent years, or 2) based on long-term averfages
hydro electricity production. Therefore, the metitaflis applicable here.

Table 8. Electricity generation of low cost/ mustun resources in DPR Korea between 2005-2009

Years 2005 2006 2007 2008 2009
Electricity generation of
low cost/ must run 46.87 41.76 44.02 41.02 42.14
resources (%)

Data source: Central Bureau of Satistics, 2010
http://10.76.1.11

Step 4: Calculate OM emission factor according to the selected method

The simple OM emission factor is calculated asgéeeration-weighted average £€missions per unit
net electricity generation (tGOMWh) of all generating power plants serving thateyn, not including
low-cost/must-run power plants/units.

The simple OM may be calculated:
Option A: Based on the net electricity generatiod a CQ emission factor of each power unit; or

Option B: Based on the total net electricity getieraof all power plants serving the system and the
fuel types and total fuel consumption of the prb@ectricity system.

Option B can only be used if:
(a) The necessary data for Option A is not avadladhd

(b) Only nuclear and renewable power generation canesidered as low-cost/must-run power
sources and the quantity of electricity supplieth®grid by these sources is known; and

(c) Off-grid power plants are not included in tteolation (i.e., if Option | has been chosen iapSt
2).

For the calculation of the operating margin emisgaxtor of the proposed project, option B can $edu

Under this option, the simple OM emission factocatculated based on the net electricity supplethé
grid by all power plants serving the system, naiuding low-cost/must-run power plants/units, and
based on the fuel type(s) and total fuel consumpticthe project electricity system, as follows:
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Z FCiy xNCV;  xEFcq,;
EF !

grid ,OMsimple ,y — EGy
2
Where:

EF grigomsimpley = Simple OM emission factor in yea(tCO,/MWh)

FCiy = Amount of fossil fuel type consumed in the project electricity system in
yeary (mass or volume unit)

NCV,y = Net calorific value (energy content) of fossikf typei in yeary (GJ/mass
or volume unit)

EFconiy = CQ emission factor of fossil fuel typen yeary (tCO,/GJ)

EG, = Net electricity generated and deliveredtie grid by all power sources
serving the system, not including low-cost/must-ppower plants/units, in
yeary (MWh)

[ = All fossil fuel types combusted in power sourieshe project electricity
system in yeay

y = The relevant year as per the data vintagseshm Step 3

For this approach (simple OM) to calculate OM, shbscriptm refers to the power plants/units
delivering electricity to the grid, not includingw-cost/must-run power plants/units, and including
electricity imports to the grid. Electricity impsrshould be treated as one power phant

Step 5: I dentify the group of power unitsto beincluded in BM
The sample group of power unitsused to calculate BM consists of either:
(a) The set of five power units that have beent Iouiist recently; or

(b) The set of power capacity additions in the teigity system that comprise 20% of the system
generation (in MWh) and that have been built mesently.

Project participants should use the set of powis timat comprises the larger annual generation.

As a general guidance, a power unit is considardthte been built at the date when it started pplgu
electricity to the grid.

Power plant registered as CDM project activitiesuith be excluded from the sample granpHowever,
if the group of power units, not registered as Cpidject activity, identified for estimating BM ersisn
factor includes power unit(s) that is (are) buitirmthan 10 years ago then:

(i) Exclude power unit(s) that is (are) built méhan 10 years ago from the group; and

(i) Include grid connected power projects registeas CDM project activities, which are dispatched
by dispatching authority to the electricity system.

Capacity additions from retrofits of power plant®sld not be included in the calculation of BM
emission factor.

Step 6: Calculate BM emission factor

The BM emission factor is the generation-weighteerage emission factor (tGMWh) of all power
units m during the most recent year y for which pogeneration data is available, calculated asvl
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Z EGny X EFg my

EF,i =-m
grid,BM,y ZEGm,y
m
(3)
Where:
EFgidamy = BM emission factor in yeai(tCO,/MWh)
EGmy = Net quantity of electricity generated and dekdgeto the grid by power unit
min yeary(MWh)
EFe my = CQ, emission factor of power unttin year y(tCQ/MWh)
m = Power units included in BM
= Most recent historical year for which powgeneration data is

available

CO, emission factor of power plarfss ., can be considered as zero, because the plahtdeaicin
BM are hydropower plants. So BM emission factaraso.

Step 7: Calculate CM emissions factor
The CM emissions factor is calculated as follows:

EFgrid, CM,y: EFgrid,OM,y XWom + EFgrid,BM,y X Wam

(4)

Where:
EFgria, emy = BM emission factor in yegr(tCO,/MWh)
EFgria.omy = OM emission factor in yeg(tCO,/MWh)
Wom = Weighting of OM emissions factor (%)Ew= 0.5)
Wawm = Weighting of BM emissions factor (%)@Ew= 0.5).

From the formula (1) and (4), the baseline emissitan be calculated.
Project emissions

For most renewable energy project activitieE, = 0. However, for the following categories of prdjec
activities, project emissions have to be considéoidwing the procedure described in the most inéce
version of ACM0002 (version 12.1.0, EB 58).

® Emissions related to the operation of geothermalgooplants (e.g. non-condensable gases,
electricity/fossil fuel consumption)

® Emissions from water reservoirs of hydro power fgan
For the proposed project, emissions from watenvess of hydropower plant have to be considered.

According to the ACMO0002 (version 12.1.0, EB 58pm& project activities may involve project
emissions that can be significant. These emisssbai be accounted for as project emissions bygusin
the following equation.
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PEy :PEFF,y + PEGp’y + PEHp’y
(5)

Where:
PE, = Project emissions in yeg(tCO,e/yr)
PErry = Project emissions from fossil fuel consumptioly@ary
(tCO.lyr)
PEcpy = Project emissions from the operation of geattapower plants due to the
release of non-condensable gases in yé&O.e/yr)
PEpy = Project emissions from water reservoirs of hyglvaer plants in year

(tCOselyr)
For the proposed project:
PEgr,=0, PEgp,=0
(6)
If the power density (PD) of the project activisygreater than 4W/mand less than or equal to 10V¥/m
PEnpy = EFgres - TEG, / 1 000

(7)
Where:

PEpy = Project emissions from water reservoirs(:€/gr)

EFRges = Default emission factor for emissions from rgeés of hydro power plants
in year y (kgCQ@e/MWh)

TEG, = Total electricity produced by the project aityivincluding the electricity
supplied to the grid and the electricity suppliednternal loads, in year y
(MWh)

Formula (7) should be applied for the proposedemippecause PD of the project activity is 5.5W/m
According to this methodology, the PD of the projttivity is calculated as follows:

PD = Capp, — Capg
Apy — Ag
(8)
Where:
PD = PD of the project activity (W/MA
Capep; = Installed capacity of the hydro power plant after implementation of the
project activity (W)
Capg; = Installed capacity of the hydro power plant beftre implementation of the
project activity (W). For new hydro power plantsistvalue is zero
Ap; = Area of the reservoir measured in the surfadb®fvater, after the
implementation of the project activity, when theewvoir is full (n)
A = Area of the reservoir measured in the surfade®fvater, before the
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implementation of the project activity, when theewvoir is full (). For new
reservoirs, this value is zero

For the proposed projec@aps;= 0 andAg = 0, because the power plant and reservoir is new.
So the PD of the proposed project is calculateidlbsys:

PD = Cape; / Ae;
9)

Leakage
If the energy generating equipment is transferrechfanother activity, leakage is to be considered.
For the proposed project, leakage is zero, bedhese is no transfer of energy generating equipment
LE,=0
(10)
Emission reductions
Emission reductions are calculated as follows:

ER, = BE, — PE,— LE,

(11)
Where:
ER = Emission reductions in yes(tCO./y)
BE, = Baseline emissions in yep(tCO./y)
PE, = Project emissions in yegi(tCO./y)
LE, = Leakage emissions in yea(tCO./y)

For the proposed project, emission reductions sufelepws;

BE, = EG, - EFgigcmy— PEy
(12)

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

Data / Parameter: NCViy

Data unit: TJ /Gg

Description: Net calorific value (energy contergy pnass or volume unit of a fuel
Source of data used: IPCC default values

Value applied: Refer to Annex 3

Justification of the Data is collected from the IPCC

choice of data or
description of

measurement methods
and procedures actually

applied :
Any comment: To calculate operation margin emis$amtor.
| Data / Parameter: | FC,,
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Data unit: Gg

Description: The amount of fuetonsumed in WPG in year y
Source of data used: Central Bureau of Statistics

Value applied: Refer to Annex 3

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

Data in CDM Website of DPR Korea.

y

Any comment:

To calculate OM emission factor.

Data / Parameter: EG,
Data unit: MWh
Description: Net electricity generation produced delivered by all units connected in

WPG in year y

Source of data used:

Central Bureau of Statistics

Value applied:

Refer to Annex 3

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

Data in CDM Website of DPR Korea

D

y

Any comment:

To calculate OM emission factor.

Data / Parameter: EFcoz.i

Data unit; tCO.,e/TJ

Description: The emission factor of fugh a mass or volume unit

Source of data used: 2006 IPCC Guidelines for MatiGreenhouse Gas Inventories
Value applied: -

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

IPCC default values

D

y

Any comment:

To calculate OM and BM

B.6.3 Ex-ante calculation of emission reductions:

>>
The baseline emission

factor is shown in the t@ble
Table 9. Calculation of CM in WPG (tCO.e/MWh)

oM BM CM

1.52 0 0.76

Because the net electricity supplied from the mtoje WPG is 42,800 MWh, the project emission

reductions are calculated as follows:
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Baseline emissions

BE, = EG, X EFgig, cmy= 42 800 x 0.76 = 32 528 tCO,e (13)

Leakage
As mentioned in the B.6.1
LE,=0 (14)
Project emissions
PEqpy= 4 044.6 tCO,e
(15)
Emission reductions
Since the leakage is zero, CER estimated by thegtrnm a year can be found from the following:

BEy = EGy X EFgrid, cMy— PEpry = 28483.4 tCOze

(16)

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

Table 10 shows the emission reductions of the prajering the first crediting period.

Table 10. Estimate of emission reductions of the pject during the first crediting period

Estimation of Estimation of Estimation of Estimation of
Year project activity baseline Leakage overall emission
emissions emissions reductions
(tCOge) (tCOge) (tCOge) (tCOge)
01/06/2012-31/12/2012 2 831 22 769 0 19 938
2013 4 044 32 528 0 28 483
2014 4 044 32 528 0 28 483
2015 4 044 32 528 0 28 483
2016 4 044 32 528 0 28 483
2017 4 044 32528 0 28 483
2018 4 044 32 528 0 28 483
01/01/2019-30/05/2019 1213 9 758 0 8 545
Total
emission reductions 28 308 227 695 0 199 381
(tCOze)
Credible period (year) 7
Annual average during the credible
period (tCO.€) 28 483

|B.7

Application of a monitoring methodology and desription of the monitoring plan:

B.7.1 Data and parameters monitored:

| Data / Parameter:

| EFcoy
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Data unit:

tCO,e/kWh

Description:

CQemission factor of the grid electricity in year y

Source of data to be
used:

CM emission factor of WPG in year y calculatechgghe “Tool to calculate
the emission factor for an electricity system” (Version 02.1.0)

Value of data

0.76

Description of
measurement method
and procedures to be
applied:

Calculated as peiTool to calculate the emission factor for an electricity
ssystem” (Version 02.1.0)

QA/QC procedures to
be applied:

Any comment:

Refer to B.7.2. Description of the mring plan

Data / Parameter: TEG,
Data unit: MWhly
Description: Total electricity produced by the @ajactivity, including the electricity

supplied to the grid and the electricity suppliednternal loads, in year y

Source of data to be
used:

Measured by watt-hour meters in project activitg si

Value of data

44 940

Description of
measurement method
and procedures to be
applied:

Measured continuously and recorded on a monthligbas

)

QA/QC procedures to
be applied:

Measurements are undertaken using watt-hour mé&afiaration should be
undertaken as prescribed by Quality Supervisiore8uy DPR Korea.

Any comment:

Refer to B.7.2. Description of the ibaning plan

Data / Parameter: Capp;
Data unit: MW
Description: Installed capacity of the hydro powkmt after the implementation of the

project activity

Source of data to be | Project site
used:
Value of data 10

Description of
measurement method
and procedures to be
applied:

Determine the installed capacity based on recodrszzndards

QA/QC procedures to
be applied:

Any comment:

Refer to B.7.2. Description of the ibaning plan

Data / Parameter: Ap;
Data unit: km?
Description: Area of the reservoir measured insiindace of the water, after the

implementation of the project activity, when theewvoir is full

Source of data to be

Measured by meters in prajotity site

25

A T




PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCO

CDM - Executive Board

used:
Value of data 1.82
Description of Measured from topographical surveys and maps

measurement methods
and procedures to be

applied:

QA/QC procedures to| -

be applied:

Any comment: Refer to B.7.2. Description of the mring plan
Data / Parameter: EGtaciity,y

Data unit: MWhly

Description: Quantity of net electricity suppliedWPG in year y

Source of data to be | Measured by meters in project activity site

used:

Value of data 42 800

Description of Measured continuously and recorded on a monthligbas

measurement methods
and procedures to be

applied:

QA/QC procedures to| Measurements are undertaken using watt-hour mélalration should be
be applied: undertaken as prescribed by Quality Supervisiore8uy DPR Korea.

Any comment: Refer to B.7.2. Description of the mring plan

B.7.2 Description of the monitoring plan: |

>>
The monitoring plan is developed in accordance tighmodalities and procedures for small-scale CDM
project activities and is proposed for a grid-carted small hydroelectric project being implemenited
Tosan County, North Hwanghae Province DPR Kore&. mbnitoring plan, which will be implemented
by the project proponent, describes about the rmong organization, parameters to be monitored,
monitoring practices, quality assurance, qualitytaa procedures, data storage and archiving.

The objective of the monitoring plan is to insune tomplete, consistent, clear and accurate mangtor
and calculation of the emissions reductions dutiiregwhole crediting period.

1. Monitoring Requirements

The monitoring plan includes monitoring of energgrameters such as gross energy, auxiliary
consumption, energy export to WPG and energy imfmthe project activity from the grid. Emission
reductions resulted from the project activity vii#é calculated based on the net energy export tgritie
system in accordance with the calculation illugilain Section B.6.3 of the PDD. Emission reductions
generated by the project shall be monitored atlaggutervals.

Monitoring equipment comprises of energy metersictwlwill monitor the energy fed by the plant to
WPG.

2. Installation of meters and recording of data

Measuring meters will be installed at two placaswhich first one will be located at the powerhoo$e
the proposed project and the other one at the 66l&wvichon Substation. And the data to be monitored
will be measured at two places respectively. Théemseat two places will measure the electricityt fha
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delivered to or received from the Grid respectively
3. Monitoring Organization

A chief monitoring officer will be appointed by thgroject owner, who supervises and verifies the
metering and recording, collects data (meter's desaling, sales/ billing receipts), calculates siis
reductions and prepares a monitoring report.

4. Calibration

The verification of electric energy meter should fgeriodically carried out according to the electric
industry standards or regulations of DPR KoreaeA¥erification, meters should be sealed. Both mete
shall be jointly inspected and sealed on behalfi@fproject owner.

All the meters installed shall be tested by thelifjed metrical organization co-authorized by thejpct
owner and the Grid Company.

5. Data Management

Data will be archived at the end of each monthaisie electronic spreadsheet described. The efectro
files will be stored on hard disk and CD-ROM. Irdégbn a hard copy printout will be archived.

Physical documentation will be collected and stdmgdhe project owner in his office, together wiitle
monitoring plan. In order to facilitate the audisoreference, monitoring results will be indexedl. data
records will be kept for a period of 2 years after end of the crediting period.

5. Monitoring Report

In addition, the project owner will keep sales ilwes for the power delivered to the grid as a @lossk.
At the end of each crediting year, a monitoringorévill be compiled detailing the metering resudtyd
evidence (i.e. sales invoices). The monitoring reghould include: the monitoring of the electscit
supplied to the grid, emission reductions calcatatieport, repair records and calibration recorfdthe
monitoring equipment.

B.8 Date of completion of the application of the beeline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

>>
Date of completion: 10/12/2010

Name of person determining the baseline and mangaenethodology:
1. Mr. Hun Kim, Institute of Thermal Engineeringh&S

Address: Moranbong District, Pyongyang, DPR Korea

E-mail Add:pptayang@star-co.net.kp

Tel: 850-2-3818111/ext-8544

FAX: 850-2-3814410/2100

2. Mr. Ulsong Kim, Project Officer, SA0S,

Address: Moranbong district, Pyongyang, DPR Korea

E-mail Add:pptayang@star-co.net.kp
Tel: 850-2-3818111/ext-8544
FAX: 850-2-3814410/2100
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(Not a project participant)

>>
12 August 2010

| C.1.2. Expected_operational lifetime_of the projetactivity:. |
>>

The expected operational lifetime of the projedivaty is 23 years, including the construction jeis.

\ C.2 Choice of the crediting periodand related information:

\ C.2.1. Renewable crediting period

\ Cc.2.1.1. Starting date of the first crediting period:

>>
01/06/2012 (or earliest date after registration)

\ c.21.2. Length of the first_crediting period \
>>
7 years

| C.2.2. Fixed crediting period |
>>
Not applicable

\ C.2.2.1. Starting date: \
>>
Not applicable

\ C.2.2.2. Length: \
>>

Not applicable

\ SECTION D. Environmental impacts

>>

D.1. If required by the host Party, documentation on the analysis of the environmentampacts
of the project activity:

>>

According to the Law of DPR Korea on Environmental Impact Assessment”, environmental impact

assessment report must be made for the project /9/.

The EIA report was made by Environment & Developtm€rntre (EDC) under the project owner's
assignment and was approved by the Environmentaéétion Bureau of North Hwanghae Province on

25 February 2010. According toGlideline for Project Sdection, Assessment Grade and Scope

Limitation of Environmental Impact Assessment”, 3-grade method was used to assess the enviragamen

A T

impact on the proposed site. The report estimatdlliences on the water environment, sound
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environment, ecosystem and social environment Byptioject activity and suggested the measures to
eliminate the negative environmental effects.

The measures are as follows:

1. The measures for temporal environment protectiomduhe construction
The measures for waste water process in stonegsiocefactory
The measures for waste water process in the cengneting system
The measures for waste water including oil fromrttentenance of machines and trucks
The measures for treatment of life sewage
The measures for treatment of solid waste in tmstroction district
The measures for protection of air environment
The measures for protection of noise environment

2. The measures for environment protection duringpfperation period
The measures for protection of water environment

The measures for protection of ecosystem

D.2. If environmental impacts are considered signitant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

>>
The impacts of the project on environment are woisered significant due to the mitigation measure
described above.

SECTION E. Stakeholders’comments \

>>

E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

S
The People’s Committee of Tosan County (PCTC) vespansible to receive the comment from local
stakeholders.

Announcement

The chairman of PCTC have announced the plan oT EfeC to build Ryesonggang Hydropower Plant
No.3 starting from the second half of 2010 whegeits the relevant government approval in the mgetin
of managers of the agencies/enterprises and contyrleaders in the county on 17 August 2010.

The chairman explained the company’s plan for tlatp its proposed location and the scale of the
construction work. He also informed about the fitiah difficulty of the project and the company’s
discussion with SAoS and GBCIO on the applicatib@DbM and its intention to apply for CDM. Project
owner explained about the CDM and its proceduresaattitional benefits to the project in overcoming
the financial barriers and assured the meetingtti@fproject will bring benefits to all residentsthe
county, and confirmed that the residents livingthe future submerged area will be moved to better
houses to be newly built by project owner before dperation of the plant. And the project owner
explained the social and economic benefits on Tesamty through the implementation of the project.
TV informed the speech of the chairman of PCTC #mel project owner on the construction of
Ryesonggang Hydropower Plant No.3 to the residientee county several times. An officer of PCTC
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called upon the residents in the submerged arexgtain the plan of replacing the dwelling houses i
detail.

Reception of the Comments

There is a department for appeals and complaintBGTC to deal with the comments from local
stakeholders. The comments are received in wraing solved in a week time. Anyone could put his
comment in the reception department. Comments fomal stakeholders will be kept in storage during
the construction. Especially, Comments from theidesgs in the submerged area are received by
guestionnaires prepared for them.

PCTC distributed the questionnaires to the locsitdents on 13 October 2010 and received the consment
from them on 2 November 2010.

The contents in questionnaires on residents te$ettted are as follows:

Don’t

No Contents Yes No
know

The project contributes to the sustainable econalevelopment of the
country.

=

The project is suitable to the economic strategy @alicy of the
government.

There are no rare or endangered animal spredle neservoir basin

The dwelling houses are newly built for the restden the area to be
submerged.

| lead a cultured life due to the constructiomypdiropower plant.

The project gives the positive influence to nwng conditions.

The project improves the traffic conditions ie tbcal areas.

The advanced technologies are disseminated t@taédesidents due to
the construction of the hydropower plant.

Ol 00 N b~ W N

The project owner offers new jobs to local reside

The economic exchange is improved between adj@oemties due to
the construction of the hydropower plant.

[EnY
o

[EnY
=

The project is built by applying the clean depehent mechanism.

[EnY
N

| agree the construction of hydropower plant.

The project contributes to the social and econateiclopment of Tosar]
county.

[EnY
w

E.2. Summary of the comments received:

>>

All tresidents in Tosan county agreed to the immetation of the project. Some residents in the
submerged area applied for the new permanent otonter the plant put into operation.

Other comments were not raised. The summary obrelmts is below.

Table 11. Summary of respondents

Item Content Frequency %
Gender male 16 59
female 11 41
Ages <30 2 7.5
30-40 10 37
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>40 15 55.5
Education Midd_le sc_hool 19 70.4
University 8 29.6
Governmental officials 5 18.5
Employment Related employees 8 29.6
Local residents 14 51.9

| E3.

Report on how due account was taken of any commentsceived:

>>

The comments received show that the local resideat® not any negative opinion. Meanwhile, the

project owner took two measures for the applicatibnew permanent occupation.

Project owner selected 15 persons from the youdgtalented residents among applicants as the
future workers of the plants.

Project owner planned the training of the selewtetkers from July 2011 to December 2011 in the
other plant on operation.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization:

Tosan Electric Power Company

Street/P.O.Box:

Tosan County, North Hwanghae Province, DPR Korea

Building:

City:

State/Region:

Postfix/ZIP:

Country:

Democratic People’s Republic of Korea

Telephone:

850-2-381-5926

FAX:

850-2-381-4654

E-Mail:

gbcio@star-co.net.kp

URL:

Represented by:

Tosan Electric Power Company

Title: Director, Carbon-trade Division
Salutation: Mr.

Last Name: Yong Nam

Middle Name:

First Name: Ri

Department: Carbon Trade Division
Mobile:

Direct FAX: 850-2-381-4654

Direct tel: 850-2-381-5926

Personal E-Mail:

gbcio@star-co.net.kp
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The Buyer

Organization:

Topi¢ Energo s.r.o.

Street/P.O.Box:

Pav&kova 437/6 779 00 Olomouc,

Building:

City:

State/Region:

Postfix/ZIP:

Country: Czech Republic
Telephone: +420 581 299 055

FAX: +420 581 76 21 24

E-Mail: blazek@topic-energo.cz
URL: http://www.topic-energo.cz

Represented by:

Title: Managing Director
Salutation: Mr.

Last Name: Blazek

Middle Name:

First Name: Miroslav
Department:

Mobile: +420 731 688 910
Direct FAX:

Direct tel:

Personal E-Mail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

There is no public funding from Annex | Parties floe project.
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Annex 3

BASELINE INFORMATION

Table 12. Information of electricity generated anduels consumed by thermal power plants in 2005

Anthracite Consumption Crude Oil Consumptior

Thermal Power Plant Output (@Wh) (G9) (G)
Pyongyang 1986 1384 22.8
DongPyongyang 745 527 7.9
Chongchongang 263 202 2.3
Sunchon 759 555 5.7
Data source: Central bureau of statistics, 2006
http://10.76.1.11

Table 13. Information of electricity generated anduels consumed by thermal power plants in 2006

Thermal Power Plant Output (Wh) Anthracite Consumption Crude Oil Consumption
(Go) (Go)
Pyongyang 1959 1387 20.0
DongPyongyang 715 511 7.4
Chongchongang 272 213 3.9
Sunchon 829 608 9.0
Data source: Central bureau of statistics, 2007
http://10.76.1.11

Table 14. Information of electricity generated anduels consumed by thermal power plants in 2007

Anthracite Consumption Crude Oil Consumptior

Thermal Power Plant Output (@Wh) (G9) (G)
Pyongyang 1918 1 360 19.6
DongPyongyang 686 493 5.7
Chongchongang 293 187 4.7
Sunchon 798 594 12.6
Data source: Central bureau of statistics, 2008
http://10.76.1.11

Table 15. Information of electricity generated anduels consumed by thermal power plants in 2008

Thermal Power Plant Output (Wh) Anthracite Consumption Crude Oil Consumption
(Go) (Gg)
Pyongyang 1929 1375 21.8
DongPyongyang 778 564 6.7
Chongchongang 274 216 5.0
Sunchon 821 619 9.0
Data source: Central bureau of statistics, 2009
http://10.76.1.11
Table 16. Information of electricity generated anduels consumed by thermal power plants in 2009
Thermal Power Plant Output CIAWh) Anthracite Consumption Crude Oil Consumptior
(Gg) (Gg)
Pyongyang 1993 1427 22.1
DongPyongyang 815 558 7.0
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Chongchongang 337 294 6.6
Sunchon 876 663 8.8
Data source: Central bureau of statistics, 2010
http://10.76.1.11
Table 17. Information of fuels consumed for power gneration
Emission factor (tC&TJ) Net Calorific Value, TJ/Gg
Anthracite 94.6 21.6
Crude oil 71.1 39.8

Data source: 2006 |PCC Guidelines for National Greenhouse Gas Inventories
According to electricity supplied to WPG, the OMlafest three years should be weighted averaghgeso
weighted average OM is:
Z FC,, xNCV,  xEFcqy;

EI:grid ,OMsimple ,y = EG

y
The BM emission factor is 0 tGMIWh.
The emission factors of each year and average emitsctor in WPG are listed in table 18.

= 1.52 tCO,&/MWh (17)

Table 18. Emission factor in WPG

2007 2008 2009 average

Emission 0.76 0.76 0.76 0.76

factor

Table 19. Plants connected to WPG
Thermal power plants Hydropower plants

Pyongyang Daedonggang
DongPyongyang Namgang
Chongchongang Supung

Sunchon

Source: http://10.76.1.11
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Annex 4
MONITORING INFORMATION

NA
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