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The Song Bung 5 hydropower project activity invalvihe construction of a two generating unit
hydropower plant having installed capacity of 57MWe main structures of the project include a dam,
water intake, a power house, electricity distribntstation etc. The project is located on Bung Rine
Ma Cooih commune, Dong Giang district and Thanh tdwn, Nam Giang district, Quang Nam
province, Viet Nam.

Prior to the implementation of the project actiyigyectricity in Viet Nam is generated mainly frdassil
fuel sources and is solely distributed to consunaershe unique national electricity grid.

The project’s purpose is to generate hydroeletgritom Bung river, a clean and renewable sourge, t
supply the national grid. The project's installeghacity and estimated annual gross power generition
57 MW and 230,340 MWhrespectively. The net electricity generated (withestimated annual volume
of 226,884.9 MWH will be supplied to the national grid via a newdgnstructed transmission line
(length of around 13 km) from the plant to a transfer station.

The baseline scenario of the project activity is Hame as the scenario existing prior to the sfart
implementation of the project activity.

The project activity will generate renewable poweth negligible Greenhouse Gas (GHG) emissions,
which will displace part of the electricity othesei supplied by fossil fuel fired power plants. Fineject
involves construction of a reservoir with an ardal68 hd and a power density of 33.9 Wim
accordingly. As the power density of this projecgreater than 10 WANGHG emission reductions can
be achieved via this proposed project activity.al expected COemission reduction is 915,432 t€O
over the first crediting period of 7 years.

The project’s contributions to the sustainable tigwment of the local area as well as the host cguae
as follows:

General contributions towards national sustainablelevelopment:

. In recent years, Viet Nam has suffered a crititattecity shortage as a consequence of rapidly
increasing demand and insufficient supply, theliefosing negative impacts on economic growth
as well as on the daily lives of people. This propectivity will be a contribution towards balangin
the supply and demand gap. By exporting electriditgctly to the national grid, it will help
improve the quality of service and lessen the righsower failure.

. Reducing reliance on exhaustible fossil fuel bgseder sources and also reducing the import of
fuels for the purpose of power generation.

! Feasibility Study Report
2 The gross power generation subtracts 1.5% forsjiarand loss load.
3 Feasibility Study Report
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. Modern and highly efficient turbines and generatnes being used in the project and the power
transmission will be at high voltage to ensure lmgses. The project will accelerate the
deployment of renewable energy technologies in M.

Contributions towards local sustainable development

a) Economic well-being

Once commissioning, this proposed project will @ase the industrial share in the economic strudfire
Quang Nam province. This proposed project will gigantly contribute to the state budget via takes
annual enterprise revenue tax, natural resouréatak CER taX

By supplying a stable electricity output, this jj will facilitate the industrialisation process the
province and leverage the performance of traditidrede villages as well as tourism industry and
services inside the province.

After commissioning, this project will supply eldctty to speed up the commissioning of other large
infrastructure projects in the region.

b)  Social well-being

The project improves existing roads, which willifiéate the transportation and travel. Thus, thejqut
creates convenience for the transfer and tradberatea, thereby improves minorities’ living stenada
and contribute to fill the gap in development betweifferent ethnic groups in Viet Nam.

By supplying a stable electricity output, this jj will facilitate the industrialisation process the
province and support economic development of laddges through fostering tourism, trade and
services inside the province. This project will tdyute directly to improve the low-quality infrastture
systems of the mountainous commune.

The project will construct a new transmission liogether with the hydropower plant, which will redu
electricity losses and improve the quality of aiedly supply in the region.

The communication system and clean water treatsmming for workers of the project during the both
construction and operation phases will be shared lecal people. Besides, the project activity doul
result in the employment of the local people fog tonstruction and operation later. Therefore, this
project activity will contribute directly to alleaie poverty in the region.

In conclusion the project activity will contribute positively towards sustainable development of Viet
Nam.
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Kindly indicate if the
Party involved wishes to

, . . . L .
Name of Party involved (*) | Private and/or public entity(ies) project be considered as project

U - . .
((host) indicates a host Party) participants(*) (as applicable) participant
(Yes/No)
. Power Engineering Consulting Joint
VietNam (hos) Stock Company 1 (private entity) No
Viet Nam (host) Energy and Environment Consultancy No

4According to the Investment law and Natural reseuasy
5 According to Circular No. 58/2008/TTLT-BTC-BTN&MT s$sied by Ministry of Finance and Ministry of NatuResource and
Environment on 04 July 2008
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Joint Stock Company (private entity)
. Vietnam Carbon Assets Ltd.
Switzerland : . No
(private entity)

(*) In accordance with the CDM modalities and pihaes, at the time of making the PDD public at the
stage of validation, a Party involved may or maymove provided its approval. At the time of redunes
registration, the approval by the Party(ies) inedlvs required.

Viet Nam

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

Quang Nam province

A.4.1.3. City/Town/Community etc.: \

Ma Cooih commune, Dong Giang district and Thanht®dyn, Nam Giang district

A.4.1.4. Details of physical location, includinginformation allowing the

The proposed project activity involves the congtoic of Song Bung 5 hydropower plant which is
located on Bung River. This project has the follegvco-ordinate’s

Co-ordinates of dam: §88'31.12" Northern latitude
10744'43.74” Eastern longitude

The site of the project is showed in Figure 1.

® Feasibility Study Report
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LOCATION OF HYDROPOWER PROJECTS IN VU GIA-THU BON RIVER BASIN
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Figure 1: Map of the location of the project activty
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Sectoral scope/ Category: 1: Energy industriesefn@able sources)
Grid-connected electricity generation from reablg sources

A.4.3. Technology to be employed by the project ity :

Electricity in Viet Nam supplied to the nationalidyis generated by the operation of grid-connected
power plants and mainly firing coal, oil or gasr(fimore information see Annex 3) and is solely
distributed via the unique national electricitydgriAll fuel fired power plants connected to theioal
grid use boiler rooms, steam heating boilers agdnstturbines to generate electricity so GHG ardtedhi

in this process. By contract hydro power generaim renewable electricity generation technology
which does not generates significant GHG emissants displaces electricity supplied to the grid from
fossil-fuel-fired power generation sources. Themefthe implementation of this project activity will
generate emission reductions.

The project activity involves the construction oflam, power house, electricity distribution statietc.

in order to convert potential flowing energy fromrgy River into clean electrical energy, which viad
supplied to the national grid through 110 kV tramssion line. It also involves the construction of a
reservoir with a power density of 33.9W/ngreater than the 10 Wrthreshold established in Version
12.2.0 of ACM0002. Accordingly, GHG emissions frahe reservoir shall not be taken into account
under this the project activity.

At the connection point, the power meter systemnik ve installed. They are digital and bi-directibna
type to measure the export and import electricitgang Bung 5 hydropower plant.

Figure 2 shows the layout of the project.
Mational electricity grid

Ll

Tp-stream

Dam
57 LW

Powrer house

Z

Down-stream

Discharge channel

Figure 2: Song Bung 5 hydropower plant’s lay-out
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The main technical parameters of the Song Bungdrébhower Project are shown in Table 1.

Table 1: Main technical parameters of the proposegroject activity ’

Main parameters Units Values
1. Turbine
* Type Kaplan, vertical shaft
* Rated net head m 27.0
* Number of turbine set 2
« Turbine discharge m’/s 119.62
» Rated capacity MW 29.484
* Speed rem 187.5
« Expected lifetim@ hour 150,000
« Efficiency % 93.1
2. Generator
* Number set 2
* Type Synchronous, 3-phase, vertical shaft
» Rated voltage kv 10.5
» Rated capacity MW 28.5
« Expected lifetimé year 25
« Efficiency % 97
» Capacity coefficient cog 0.9
3. Transformer
* Number set 2
* Type 3 phases, 2 windings
» Voltage kv 13.8/115kV = 2x2.5%
« Expected lifetim& year 30
4. Annual river flow* m’/s 118.13

The main equipment utilized in this project will ineported from China via Equipment Supply Contfact
signed with Hydrochina Zhongman-Zhefu. All the tnds and alternators must be the state-of-art
technology and met the criteria as mutually agréed ensuring environmental safety and sound

" Feasibility Study Report

8 Default technical lifetime of the equipment, Anrito EB 50 Report, page 4
® Default technical lifetime of the equipment, Anrito EB 50 Report, page 4
10 Default technical lifetime of the equipment, Anriksto EB 50 Report, page 4
11 Feasibility Study Report

12 Equipment Contract No.368/Hd-TVD1-P2 dated 19/08{20
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technology. The professional technicians and emgmevill train the hydropower plant staffs on the
monitoring procedures, operation regulation, maiatee procedures and other required knowledge
regarding the hydropower plant before the starbmdration of the project. Furthermore, there wél b
regular training courses regarding monitoring apdration for plant staffs during operation periGao.

the modern technology would be transferred to tiet bountry.

The baseline scenario of this project activitydisntical to the existing scenario mentioned above.

A.4.4, Estimated amount of emission reductions over the dsen_crediting period

The project activity will achieve GHG emission retlan by displacing power generated by fossil fuel
fired plants connected to the national grid. Thejgut will apply for a seven-year crediting period,
renewable twice up to a total of 21 years. Thereded emission reductions for the first creditimgiqd
are presented in Table 2.

Table 2: Emission reduction of the proposed projectiuring the first crediting period

Year Annual estimated emission reduction
tCO, e
2012 (01/07/2012 — 31/12/2012) 65,388
2013 130,776
2014 130,776
2015 130,776
2016 130,776
2017 130,776
2018 130,776
2019 (01/01/2019 — 30/06/2019) 65,388
'(I;c():tglztgnmated reductions 915.432
Total number of crediting years 7
Annual Avera_g_e estirr_]ated reduction 130 776
over the crediting period (tCO2e) '

No public funds or ODA from Annex | countries isvalved in this project.

| SECTION B. Application of a baseline and monitorirg methodology \

Applied methodology:

- Version 12.2.0 of ACMO0002: “Consolidated baselimethodology for grid-connected electricity
generation from renewable sources”
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Related tools:

- Version 02.2.1 of the “Tool to calculate the esios factor for an electricity system”
- Version 06.0.0 of the “Tool for the demonstrataord assessment of additionality”
The methodology and the related tools are availablthe UNFCCC website:
http://cdm.unfccc.int/methodologies/DB/C505BVVIP8WS$V3LTK1BP30OR24Y5L

This proposed project is a grid-connected hydraetegeneration plant, which falls under the scope
ACMO0002 Version 12.2.0. More details of the compani of the project's characteristics and the

applicability criteria as specified in, Version 22 of ACM0002 is given in Table 3.

Table 3: Comparison of project’s characteristics ad eligibility criteria of Version 12.2.0 of

ACMO0002
Applicability conditions in Version 12.2.0 of Characteristics of the project | Applicability
ACMO0002 activity criterion met?
The project activity is the installation, capacjty
addition, retrofit or replacement of a power

plant/unit of one of the following types: hyd
power plant/unit (either with a run of river reseirv
or an accumulation reservoir),
plant/unit, geothermal power plant/unit, so
power plant/unit, wave power plant/unit or tid
power plant/unit;

wind power

"Crhe project activity involves th
installation of a new

Iarydropower plant

al

D

Yes

In the case of the capacity additions, retrofits
replacements (except for wind, solar, wave or t

or
dal

power capacity addition projects which use Option

2: on page 10 to calculate the parameteg;fjGhe
existing plant started commercial operation pro
the start of a minimum historical reference per
of the five years, used for the calculation
baseline emissions and defined in the base
emission section, and no capacity expansior
retrofit of the plant has been undertaken betw
the start of this minimum historical referen
period and the implementation of the proj
activity;

rt

IOIdne project activity is to insta

%I pew hydro power plant

i
or
een
ce
pCt

Not applicable

In case of hydro power plants:

The project activity is implemented in &
existing reservoir, with no change in t
volume of reservoir; or

The project activity is implemented in &
existing reservoir, where the volume

reservoir is increased and the power den
of the project activity, as per definitiof
given in the project emissions section,
greater than 4 W/mor

hf he project activity is to creat
hé& new reservoir

Al he project activity is to create
Ooft New reservoir
Sity
NS
is

€ Not applicable

Not applicable
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* The project activity results in new reservo
and the power density of the power plant,
per definitions given in the project Emissio
section, is greater than 4 Wim

irEhe project activity results in a
Kew reservoir, with a power

ndensity of 33.9 W/ which is
greater than 4 W/

This methodology is not applicable to
* Project activities that involve switchin

sources at the site of the project activ
since in this case the baseline may be
continued use of the fossil fuels at the sit

» Biomass fired power plants.

* Hydropower plants that result in ng
reservoirs or in the increase in existi
reservoirs where the power density of
power plant is less than 4 Wim

from fossil fuels to renewable energyvith no fuel-switch involved.

dt is a renewable energy projeg

tyl
the
e.

The project activity is to install
a new hydro power plant.

w he project activity results in a

ngew reservoir, with a powe
hdensity of 33.9 W/ which is
greater than 4 W/

=

Yes

Yes

Yes

This comparison shows clearly that the proposegegractivity fulfils all applicability criteria tdoe

eligible under Version 12.2.0 of ACM0002.

| B.3. Description of the sources and gases includadthe project boundary:

According to Version 12.2.0 of ACM0002, the spatatent of the project boundary includes the Song
Bung 5 hydro power plant and all power plants ceoted physically to the national electricity grid to

which the proposed project is also connected.

The flow diagram of the project boundary is showifrigure 3.

|
l [ GHGs Emission represent by &F | Water flow
l A 4 4 I
I @ Voo | —> Electric Energy
| " Fossil fuel fired powe I
plants
l Generators |
I v I
I Y Viet Nam l
I Transformers> »  National I
I Electricity grid [
e o e o o e e e e e e e e e =4

Figure 3: Project boundary

The GHGs and emission sources included in the grbgundary are shown in Table 4.

---» GHGs Emission

==3 Kinetic Energy



@y PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 l@ljﬂw }
794/

CDM - Executive Board
page 11

Table 4: Sources and gases included in or excludé@m the project boundary

Source Gas Included? Justification/Explanation
CO, emission from CGO, Yes Main emission source.
© | electricity generation  CH, No Minor emission source.
D in fossil fuel fired
2 power plants that arg ] o
@ | displaced due to the N2O No Minor emission source.
project activity.
CO, No Minor emission source.
3 > For hydro power Main emission source.

@ 3 | plants, emissions af CH No Because the power density of the project is |ess
09_ g CH, f'rom the 4 than 10 W/rh CH, emissions are calculated
Reservaoir. according to ACM0002, Version 12.2.0.

N,O No Minor emission source.

scenario:

According to Version 12.2.0 of ACMO0002, if the prof activity is the installation of a new grid-
connected renewable power plant, the baseline soaralefined as the following:

"Electricity delivered to the grid by the projedttiaity would have otherwise been generated by the
operation of grid-connected power plants and byattidition of new generation sources, as refleated i
the combined margin calculations described in Teof to calculate the emission factor for an eleitr

system™,

The Viet Nam national electricity grid, which isesated and monopolized by the EVN and is the unique
transmission and distribution line, to which alle plants in Viet Nam are physically connectethis
project electricity system.

Thus the baseline scenario of the proposed prigdbe delivery of equivalent amount of annual powe
output from the Vietnam national grid to which thrposed project is also connected. The database fo
calculating the baseline is published by the DNA/mtnam.

The analysis and description in B.5 and B.6 wipsort the baseline scenario shown above.

[97]

B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced below thos
that would have occurred in the absence of the regiered CDM project activity (assessment and
demonstration of additionality):

According to Version 12.2.0 of ACM0002, the latestsion of the “Tool for the demonstration and
assessment of additionality” shall be used to destnate the additionality of this project activityersion
06.0.0 of the additionality tool includes the folimg steps:

Step 1: Identification of alternatives to the projet activity consistent with current laws and
requlations

Sub-step 1a: Define alternatives to the projectigity
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Paragraph 4 of the “tool for demonstration and sssent of additionality”, version 06.0.0 statesojBct
activities that apply this tool in context of apped consolidated methodology ACM0002, only need to
identify that there is at least one credible arakitele alternative that would be more attractiventthe
proposed project activity”.

The following two scenarios are therefore consideneough the analysis:
. Alternative 1: the proposed project is undertakéhout the CDM

. Alternative 2: continuation of the current sifoat In this case, the proposed project will not be
constructed and the power will be solely supplmedifthe Viet Nam national grid.

Sub-step 1b: Consistency with mandatory laws and grilations

The alternative 2 “continuation of the current aftan” does not face any barrier from the curremt and
regulation in Viet Nam because it is the “do-notfiialternative. The project owner of a proposedguio
has no obligation to build or invest in the pow&mnp to supply electricity for the local area. Hertbis
alternative is consistent with mandatory laws agliations.

The Song Bung 5 hydropower project is receivedltivestment License No0.22/CN-UBND issued by
People’s Committee of Quang Nam province on 1132 which defines legal right of the project
owner to invest in and construct Song Bung 5 hydwmy project. Therefore, the alternative 1 “the
proposed project is undertaken without the CDMEasisistent with mandatory laws and regulations of
Viet Nam.

Step 2: Investment analysis

Sub-step 2a: Determine appropriate analysis method

The proposed project activity generates financial aconomic benefits other than CER revenues i.e.
revenues from the sale of electricity generatethbyproject under a PPA signed with a power puehas
so the simple cost analysis (Option |) is not agglile. Out of the two remaining options, as theeen®
other credible and realistic baseline scenariorradtéres other than electricity supply from thedgri
Option 1l is also not applicable. Thus, the benchmanalysis (Option Ill) is chosen to prove
additionality.

Sub-step 2b — Option llI: Apply benchmark analysis
In the following, Project IRR is used to demongriite Additionality of the project.

Provided that the proposed project is financedbloyh equity and loan sources, the appropriate
benchmark is WACC which represents the weightedamesof the costs of various sources of financing
in the financing structure. This benchmark represéme minimal required Project IRR of the project
be economically attractive.

The WACC benchmark is indicated in paragraph 12nexmn Guidance on Assessment of Investment
Analysis, Version 05, Annex 05, EB 62l .dcal lending rates or weighted average costs giitah
(WACC) are appropriate benchmarks for a project IRRhus the project participant applies the
following WACC equation to estimate thequired return on capitahs a benchmark for this project IRR:

WACC=E R+ O RQ1-T (1
Where:
R.  :cost of equity
Rs :cost of debt
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E : Average industry equity ratio
D : Average industry debt ratid€ 1-E)
T.  : Average enterprise tax rate (is set equal to f@rpre-tax analysis)

This WACC is the the cost of financing and required return on caitahich is “based on private
equity investors/fundtequired return on comparable projects” as preskemt Option I, Item (6)(b) of
“Tool for the demonstration and assessment of anhditity’ version 05.2.1.

And it also reflects a common-practice approaclinirestment decision-making in Viet Nam as this
approach was also introduced by the Ministry obtdy to conduct the financial analysis of IPP pobg
in Viet Nant?®.

Determine the cost of debt

At the time of decision making, the prime rate latgd by the State Bank of Vietnam was'7% he
commercial lending rate is regulated by the Ciwld€ in Vietnam. As per the Civil Code, commercial
banks cannot charge a rate of interest more tHatimes the prime rate. Thus, the project owneseteo
lending rate of 10.50% as the cost of debt.

In the IMF Country Report N0.10/281, the lendingeréor short-term loan in 2009 is 12.7%, which is
much higher than the chosen lending rate.

The applied cost of debt of 10.5%at the date of making the investment decision iaservative and
standard.

Determine the cost of equity

To derive an appropriate cost of equity for elettlyigeneration project type in Viet Nam, the foliag
well-known CAPM?® standard formula, which describes the relationdfépnveen risk and expected
return, is employed:

Re= Ry + f*(Rm - R) 2
Where:
R, cost of equity for electricity generation projegbe
R Risk free rate return
b Beta of the security for electricity generatioojpct type
Rn - R Market risk premium

Risk free rate:

13 Decision No. 2014/QD — BCN issued by the Ministnjradustry provides temporary guidelines for condugtihe economic,
financial and investment analysis and providingghechasing-selling price frame for power generapoojects

14 hitp://www.sbv.gov.vn/wps/portal/vn

15 In financial analysis, th€apital Asset Pricing Model (CAPM) is used to determine a theoretically appropriatpiired rate

of return of an asset, if that asset is to be addexh already well-diversified portfolio, givenathasset's non-diversifiable risk.
The model takes into account the asset's sengitivihon-diversifiable risk (also known as systemis& or market risk), often
represented by the quantity bef ih the financial industry, as well as the expdateturn of the market and the expected return
of a theoretical risk-free asset.
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The risk free rate is understood as the rate afrmedn an asset that is theoretically free of dslst
therefore the rate of interest on government b@mdsconsidered as risk free rates. Accordinglyrisie
free rate has been taken from long term Vietnangesernment bond rates available at the date of
making the investment decision. The data on govemnbond rates is published on Hanoi Stock
Exchange.

The risk free rate applied is 16% for 15 years t&rm

Beta:

Beta () indicates the sensitivity of the company to marigk factors. Beta represents the market risk for
an asset and is calculated as the statistical mea$wolatility of a specific asset/investmentatele to

the movement of a market group. The conventionptageh for estimating beta of an investment is a
regression of returns on investment against retoms market index. For companies that are notigybl
listed like Power Engineering and Consulting J&tdck Company, the beta is determined by refetong
beta values of publicly listed companies that aigaged in similar types of business. The projetiviac
type is power generation; therefore the applied @t this project should be based on the betaegatx
listed power generation companies in Viet Nam.

Due to the difference in capital structure (Deptfig between these companies and Power Engineering
and Consulting Joint Stock Company, the Beta agfte this CDM project has to be adjusted according
to the following steps:

Step 1 — It is obtained the Levered Betas of hyolngy companies published in stock market with its
own capital structures;

Step 2 — The Beta is Unlevered according the aeecagital structure of the companies; The unlevered
beta is the beta of a company without any debteu#ring a beta removes the financial effects from
leveragé’.

Step 3 — The Unlevered Beta is levered again aswprib the capital structure of the Song Bung 5
Hydropower project. This Levered Beta was usedcldculation of cost of equity of the Song Bung 5
Hydropower Project.

Table 5: Betas of similar companies in hydro powegeneration™®

Levered Beta Levered
Company name of similar | D/E Unlevered | Beta for
pany : Beta CDM
projects :
project
Vinh Son Song Hinh Hydropower Comparly  0.97 0.12 0.89 2.45
Ry Ninh Il Hydropower JSC 0.66 0.79 | 0.42 1.14
Thac Ba Hydropower Company 1.08 0.15 0.79 | 2.17
Naloi Hydropower JSC 1.10 0.52 | 0.79 2.17

16

http://www.hastc.org.vn/Danhsach  TCDKGD_TraiPhiep?dxtStockName=tatca&txtSearch=1&fromDate=&txtComyda

me=&SearchType=1&Submit=T%C3%ACm&stocktype=1&actTyp&menuid=114000&menuup=402000&menulink=40000

O&menupage=Danhsach_TCDKGD_TraiPhieu.asp

1 http://www.investopedia.com/terms/u/unleveredbsm@.a

18 The betas of these companies have been calculsitétklproject developer based on the published dkita. The link of

sources are included in the attached excel sheet
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Nam Mu Hydropower JSC 0.92 3.95 0.23 | 0.34
Can Don Hydropower JSC 0.82 191 0.34 | 0.92
Thac Mo Hydropower JSC 0.38 0.98 0.22 0.61
Mien Trung Power Investment ar %.57 159 0.26 0.72
Development JSC
Average Beta 1.42

Risk Premium:

The most common approach for estimating the rigknoum is to base it on historical data, in the CAPM
model, the premium is estimated by looking at tHfeknce between average return on stocks and the
risk free rate return. The average return on stichkigfined as the compounded annual return.

Table 6: Market expected return calculation

Market index (VN Index) as of 28-Jul-2000 100.00
Market index (VN Index) as of 13-Sep-2009 548.00
No. of years 9.13

Compounded annual return 20.47%

Substituting

R =16%;
Rn =20.47%;
B =1.42

in (2), we get thecost of equity for power generation projects in Vie Nam at the date of decision
making of the proposed projectas follows:

Re=22.3%

This rate of the cost of equity for power generatsector meets the EB rules because it reflecésiars
specific approach. It is calculated based on smutanpanies operating in power generation sector in
Viet Nam therefore it reflectsstandard in the market, considering the specifiarabteristics of the
project type (...)as stipulated in the guidance given in the ladektitionality tool under sub-step 2b (5).

The table below presents key assumption to caketiet benchmark - WACC according to formula (1)

Table 7: Key assumptions to calculate the benchmark

No Parameter Symbol Unit Value

1 Average industry equity ratio E % 30

2 Cost of equity Re % 22.33
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Average industry debt ratio D % 70
Cost of debt Ry % 10.5
6 Aveggge business revenue tax during the T, % o5
time
7 Weighted Average Cost of Capita WACC % 1221
(Benchmark)

Sub-step 2c: Calculation and comparison of financilandicators

The key assumptions used to calculate the prdpfetdf the proposed project are presented in Table 6

Table 8: Key assumption for investment analysis

No

Parameter

Unit

Value

Source

Gross capacity

MW

57

Feasibility Study Report.

Annual net electricity generatio

h

MWh

226,884.9

The gross power generatig
subtracts 1.5% for parasitic ai
loss load.

N
nd

Total investment cost

billion
VND

1,297.989

Feasibility Study Report.

Total annual O&M cost

%

Decision No. 2014/QD-BCN
issued by the Ministry o
Industry on 13 June 2007.

Preparation
construction

period pre

year

01

Feasibility Study Report.

Construction period

year

03

Feasibility Study Repor

Life time®

year

38

Lifetime for financial analysis

was based on the lifetime
equipment according to EB 5
Annex 15.

Electricity price

VND/KWh

714

The electricity price expected
the Feasibility Study Repdtt

Resources tax

%

The Circular No 45/2009/TT|
BTC was issued by Ministry @
Finance on 11 March 20Q
regulates that the resource f
will be calculated as the n
electricity outputs supplied t
the national electricity grid

2% x average electricity prig
of 940 VND/kWh as regulate
in he Decision No. 720/QD

O o'

BTC dated 9 April 2009 of th

DT =

¥ The average enterprise tax according to the Govemhecree No 124/2008/ND-CP
20 Maximum of project lifetime regulated at EB50 Repénnex 15
2! Feasibility Study Report
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Ministry of Finance.

Decree  No0.124/2008/ND-CP
dated 11 December 2008 of th
10 Income tax % o5 _Government_ on t_he

implementation of enterprise
tax law , Chapter 2, Article 10
Item 1

11 | Project IRR % 8.54

This table shows that the Project IRR of the projegs lower than the benchmark at the time of daris
making which is defined as the date of issuingltivestment Decision on implementing the investment
project by the Management Board on 14 Septembe3.200

All financial data are available to the DOE for Valation.

Sub-step 2d: Sensitivity analysis

A sensitivity analysis of the project activity hhsen conducted to test the robustness of the above
calculations. As guided in Annex 20 “Guidelinestba Assessment of Investment Analysis, version 05,
EB 62 “Only variables, including the initial ins#nent cost, that constitute more than 20% of eithe
total project costs or total project revenues sthdad subjected to reasonable variation (all pararmet
varied need not necessarily be subjected to botmtive and positive variations of the same
magnitude),...”, therefore, the following paramstare considered in the sensitivity analysis of the
project activity and total O&M cost is approprigteixcluded from the analysis:

. Annual export to the national grid
. Investment cost
. Feed-in price set by EVN

Table 7 shows the impact of variations in key fexctan the Project IRR considering a £10% variation
the parameters.

Table 7: Sensitivity analysis

l(\)l Parameter Variation® IRR Likelihoods to happen
Annual amount of +10% 9.49 % Lower than the benchmark.
1 electricity 0% 8.54 Project IRR
exported to the Lower than the benchmark.
national grid -10% 7.54%
Total investmen +10% 7.67 % Lower than the benchmark.
2 costs 0% 8.54 Project IRR
-10% 9.56 % Lower than the benchmark.
+10% 9.52 % Lower than the benchmark.
3 i‘f‘gﬁzl\l price 0% 8.54 Project IRR
-10% 7.51 % Lower than the benchmark.

In conclusion, the proposed CDM project activity isunlikely to be financially attractive.

22 +10% is selected according to the Decision No.420D — BCN issued by the Ministry of Industry, dated 1®& 2007 to
provide temporary guidelines for conducting the reroic, financial and investment analysis and priogicthe purchasing-
selling price frame for power generation projeds.is also common-practice for sensitivity analy$ar additionality
demonstration. Furthermore, +10% is also a comnmantige rate for sensitivity analysis of a CDM pudje
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Step 3: Barrier analysis
Not applied.

Step 4: Common practice analysis
Sub-step 4a: Analyse other activities similar taetproposed project activity

Government Decree No 45/2001/ND-CP on power geioeraind consumption, which was issued on 2
August 2001 and was entered into force 15 days #iteissuance date, created a legal basis to allow
other entities to invest in and generate elecyricitther than only state-owned entities as preWous
regulated. Before that time, all power plants héeen invested from the state budget sources and
operated by state owned companies. Hence, any gaey projects that have started the construction
activities before August 2001 are not subject te dmalysis.

According to Viet Nam Construction Code - TCXDVNZ8002 "Irrigation projects - Major standards
on designing®™ hydropower projects are categorized as follows:

Table 8: Groups of hydropower projects according toviet Nam Construction Code - TCXDVN
285:2002

Group Installed capacity
| equal and larger 300 MW
Il equal and larger 50 MW but smaller 300 MW
1 smaller 50 MW but equal and larger 5SMW
v smaller 5 MW but equal and larger 0.2MW
V up to 0.2MW

According to the Prime Minister's Decision No.17&802/QD-TTg which defines the legal entities against
the project scales, private entities are not eragmd to invest in hydropower projects with capacity
above 100 MW. Furthermore, according to the Deni$io.3454/QD-BCN dated 18 October 2005 of the
Ministry of Industry defining the jurisdictions tipprove the Master Plans and management hieraochy f
small scale hydropower projects, hydropower prgjéetving installed capacity within the range 1 MW t
30 MW are categorised as small scale projects.

To serve the purpose of this analysis and in ordleategorise hydropower projects in correspondence
with the existing regulations mentioned above, bpdiver projects are categorised into groups as
follows:

Table 9: Groups of hydropower projects serving focommon practice analysis

Group Installed capacity Referred regulations

A equal and larger 300 MW Vietnam Construction Cod€XDVN 285:2002

B larger 100 MW and smaller | Vietham Construction Code - TCXDVN 285:2002 and
300 MW Prime's Minister Decision No 176/2004/QD-TTg

C ggﬂg: :23 Isarngjlre?(:)Lcl;onl\\//l\ell\r/] q Vietnam Construction Code - TCXDVN 285:2002
smaller 50 MW and larger Vietnqm Con;tr_uction Code - TCXDVN 285:2002 and

D 30MW De_C|S|on o_f Mlnlstry (_)f_lndustry - No: 3454/QD-BCN,

Prime's Minister Decision No 176/2004/QD-TTg
E equal and smaller 30 MW | Vietnam Construction Code - TCXDVN 285:2002 and

and larger 5SMW Decision of Ministry of Industry - No: 3454/QD-BCN,

2 Construction Code regulates the basic technicatiates that are mandatory for construction actiwitieViet Nam.
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Prime's Minister Decision No 176/2004/QD-TTg

Vietnam Construction Code - TCXDVN 285:2002 and
F up to SMW Decision of Ministry of Industry - No: 3454/QD-BCN,
Prime's Minister Decision No 176/2004/QD-TTg

According to Table 9, this proposed project agfivalls into Group C.

The comparison of the hydropower plants which bgltm Group C but were developed without CDM
and started construction after August 2001 angbtbposed project activity is presented in Tabl®wel

Table 10: Hydropower plants which belong to group Q50 < R, < 100 MW) were developed in Viet

Nam

No Name Capacity| Elec. Load |Construc-| Commi- | Investor during the investment

MW outputs | factor tion ssioning and construction period

10* MWh (%) | staring | year
year

0 | The 57 230,340| 46.1* 2009 2012 | Power  Engineering  and
proposed Consulting Joint Stock

project company(private company)

A. Invested and constructed by state-owned compgiejoint stock companies which are either state-
owned or whose major shares held by the government

1 | Quang Tri 64 217.4 38.8 2003 200 EVN
2 | Srok Phuy 51 228 51.0 2003 2006/ Viet Nam Urban and Industrial
Mieng Zone Development Investment

CorporatioR® - IDICO (State-
owned Corporation belongs to
Ministry of Construction)

Sub-step 4b: Discuss any similar options that akzorring

The existence of these hydropower plants doesordtadict the result of the benchmark analysisrsjat
that the proposed project is financially unattrastbecause of the following reasons:

1. The Quang Tri project is one of the priority prajewested by the state budget and by the EVN.

2.  The Srok Phu Mieng is not only invested and opdrée IDICO but also constructed by them.
IDICO is “the State Corporation under the Minisio§ Construction in accordance with the
Decision No. 90/TTg dated March"71994 by the Prime Minister.”.. Being a state-owned
enterprise, it enjoys a lot of incentives and sufgpfstom the Government including tax exception,

%4 The Plant load factor (PLF) for this proposed prbjgas determined by the annual electricity ougmd the capacity which
were provided by the third party contracted byghgect owner. So it is in line with the EB 48 anridx“The plant load factor
determined by a third party contracted by the mtgparticipants (e.g. an engineering company)”

PLF = (Total electricity output / Maximum electtigicould be generated) or

PLF = (the annual electricity output / (the capa@v60) * 100%). In which 8760 is hours of one year

So PLF for this proposed project = 230,340 / (B760) * 100% = 46.1%.

= http://www.hanoimoi.com.vn/newsdetail/Kinh-te/307&&259n-song-rao-quan-th7911y-273i7879n-qu7843n88.htm
andhttp://www.vncold.vn/Web/Content.aspx?distid=1111

26 http:/lwww.idico.com.vn/index.php?Bcat=1&lg=vn&stadt
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tax reduction, preferential loan, pay-back extemsjwiority to own the projects invested in by the
State, eté’

Besides, all the above listed project have beestoaeted in 2003 when energy demand was very urgent
to meet the “hot” development growth rates of \Nietm but the price of labour, construction materials
machine is quite cheap and stable. Thus, theseqtroyvners could invest in these projects to ptithei
development strategy of the government of Viet Nemmecent years, Viet Nam has been suffered a high
inflation with a sharply increase in prices of domstion materials. As a result, the government has
promulgated the tightening monetary policy to redtiee annual growth rate in order to control indiat

It therefore gets more difficult to arrange sufiai loan for a non attractive investment project

As can be seen from the above analysis, the propdseroject is not a common practice in Vietnam.
Implementation timeline of the proposed project adity

CDM early consideration and the serious actionsetture the CDM status for the project are reflected
the key milestones in the development of the ptdisted below:

Table 11: Major milestones in developing the investent project and CDM application

Development of the Activities taken to achieve CDM : Implication on
. ; . Time
hydropower project registration CDM

I. Legal & administrative formality to be considered as the project owner

Approving Environments

Impact Assessment Report 21-Feb-2008

Finalising the Basic Desig

report Feb-2009

Achieving the Minutes (¢
meetings to consult  publ
opinions (local people and lo¢ 02-Mar-2009
authorities) on the social a &
environmental impacts of th 03-Mar-2009
hydropower project in order
develop it as a CDM activity.

CDM early
consideration

Issuing the Investment Licen

for the project 11-May-2009

Official letter submitted by th
project owner to People
Committee (PPC) of Quang Ng 20-Aug-2009
province requesting verificatic
and support for the CDM project.

CDM early
consideration

Official letter submitted by th
PrOJect' owner tp the DN/ 20-Aug-2009 CDM_ _early
requesting verification and supp consideration

for the CDM project.

2 http://tanphu.org.vn/vn/van-ban/phat-trien-kinfpteat-trien-cac-loai-hinh-doanh-nghiep-trong-nenkkie-

nhieu-thanh-phan/
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Date of making
Issuing the Investment Decision on implementing itheestment 14-Sept-2009 CDM project
project and CDM project by the Management Board. P Investment
decision
I . Starting date of
Signing  the  constructig 21-Dec-2009 | the project
contract -
activity
Official letter submitted by th
People’s Committee of Qual
Nam province to the DN 06-Jan-2010
requesting verification and supp
for the CDM project.
Notifying the CDM project to th i
EB and the DNA 07-Jun-2010
Signing the Equipment Contra 19-Aug-2010
Issuing the apprqval of FSR f 30-May-2011
the proposed project

In conclusion, the proposed project is additional.

| B.6. Emission reductions: ‘

| B.6.1.

Explanation of methodological choices: |

The reduced emission is calculated in accordante tive approved consolidated baseline methodology
Version 12.2.0 of ACM0002.

I Project emissions(PE,)
According to ACMO0002, Version 12.2.0, the projechissions are calculated using the following

equation:

Where:
PE,
PE-ry
PE-ry

PE—iP,y

PE, = PEy + PRpy+ PEip,y

Project emissions in yegi(tCO.e/yr)
Project emissions from fossil fuel consumptioyéary (tCO./yr)

Project emissions from the operation of geotheoaler plants due to the release of
non-condensable gases n ye@CO.e/yr)

Project emissions from water reservoirs of hydravgr plants in yeay (tCO.efyr)

The proposed project is a hydro power plant thitheeuses fossil fuel nor operates geothermal powe
plants (i.e. PEy=0; Pkpy= 0); therefore, the above equation can be shedtes follows:
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PE = PEpy
Emissions from water reservoirs of hydro power p(&E.p,)

For hydropower project activity that results in nexgervoirs and/or the increase of existing resesyo
the power densityRD) of the project activity shall be calculated akof@s:

PD = Cap,; — Cap,
AF.J - Ay

Where:

PD Power density of the project activity (Wn

Cape; I(ns;[alled capacity of the hydro power plant aftez tmplementation of the project activity
W).

Caps, Installed capacity of the hydro power plant befibre implementation of the project activity
(W). For new hydro power plants, this value is zero

Ap; Area of the reservoir measured in the surface efwhter, after the implementation of the
project activity, when the reservoir is full Yn

AgL Area of the reservoir measured in the surface eithter, before the implementation of the

project activity, when the reservoir is full YmFor new reservoirs, this value is zero.
(a) If thePD is greater than 4 W/mand less than or equal to 10 \§/m

EF, .. [TE
PEHP , — Res Gy
’ 1000
Where:
PEupy Emission from reservoir expressed as 1€¢@ear
EFRes Default emission factor for emissions from resenwaf hydro power plants in year y
(kgCOe/MWh)
TEG Total electricity produced by the project activitgcluding the electricity supplied to the

grid and the electricity supplied to internal logitsyeary (MWh).

(b) If PD is greater than 10 W/then:
PEsp,= 0
[I.  Baseline emission§BE,)

Baseline emissions include only €@missions from electricity generation in fossielfdired power
plants that are displaced due to the project agtigalculated as follows:

BEy = EGDJ y* EI:grid, CM, y

Where:
BE Baseline emissions in yea(tCO,/yr).
EGesy Quantity of net electricity generation that is ¢woed and fed into the grid as a result of the

implementation of the CDM project activity in yeafMWh/yr).

EFgiacvy  Combined margin COemission factor for grid connected power genemaiio yeary
(tCO./MWh)
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Calculation of the emission factor (EF) of the naal electricity grid

The Version 02.2.1 of “Tool to calculate the emassfiactor for an electricity system” determines @@
emission factor for the displacement of electrigignerated by power plants in an electricity systeyn
calculating the “operating margin” and “build margias well as the “combined margin”, including 6
steps as follows:

STEP 1. Identify the relevant electric power syste

STEP 2. Choose whether to include off-grid powants in the project electricity system (optional).
STEP 3. Select a method to determine the operatargin (OM)

STEP 4. Calculate the operating margin emissiotofaaccording to the selected method.

STEP 5. Calculate the build margin (BM) emissiactor.

STEP 6. Calculate the combined margin (CM) emis§aator.

Step 1. Identify the relevant electricity systems

This hydropower project will be connected to théaral electricity grid of Vietnam, which is opeeait
and monopolized by the EVN. This national eledyiarid is the unique transmission and distribution
line, to which all power plants in Vietham are plogdly connected. Hence the national electricitgl gs
the project electricity system.

There are electricity imports to the national eleity grid from China - another host country, thihe
China Power Grid is the connected electricity systad the emission factor for the imported eleityric
is zero tons C@per MWh by default.

Step 2: Choose whether to include off-grid powerlants in the project electricity system (optional)

There are 2 options in the tools to choose, inolgdi

Option I: Only grid power plants are included Ine tcalculation.

Option II: Both grid power plants and off-grid pemplants are included in the calculation.

Because only the data of grid connected power pl@étavailable, so Option | will be chosen for
calculating the grid emission factor.

Step 3. Select a method to determine the operatimgargin (OM)

The calculation of the operating margin emissiottda (EFyiq.0m,) IS based on one of the following
methods:

a) Simple OM;

b)  Simple adjusted OM,;

c) Dispatch data analysis OM;
d) Average OM.

The method (a) can be used in the project becawsedst/must-run resources in Vietnam is 34.77 %
that constitute less than 50% of total grid genenaih average of the five most recent years (tetsde
the table below).
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Table 9: Rate of low cost/must-run sources based greneratiorf®
Average
Year 2004 2005 2006 2007 2008 Value for
2004-2008
Hydro Power 102,051,32
(MWh) 17,858,651 | 16,365,438 | 19,508,244 | 22,385,232 | 25,933,762 | 7
Total Power 293,503,35
(MWh) 44,974,169 | 50,330,468 | 57,160,493 | 66,348,589 | 74,689,636 | 5
Low-
cost/Must-run
Ratio 39.71% 32.52% 34.13% 33.74% 34.72% 34.77%

The data vintage which is used to calculation tinep2 OM emission factor is the Ex-ante option &-a
year generation-weighted average (2006, 2007 a@8)2hat is the most recent data available atithe t
of submission of the CDM-PDD to the DOE for validat without requirement to monitor and
recalculate the emissions factor during the creglifieriod.

Step 4. Calculate the OM emission factor accordintp the selected method

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

There are two Options proposed, including:

Option A: Based on data on the net electricity gatien and a CO2 emission factor of each power, unit
or

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

Because the data for Option A is available, OptoriCalculation based on average efficiency and
electricity generation of each planis used and then the simple OM emission factaralsulated as

follows:
X
_%Eehw EI:EL,m y
EFgrid ,OMsimple y_
>EGy,
Where:
EFyia.omy = Simple operating margin G@mission factor in year (tCO,/MWh)
EG,, = Net quantity of electricity generated and deidckto the grid by power unit
min yeary (MWh)

EFe my = CQ,emission factor of power unit in yeary (tCO,/MWh)
m = All power plants/units serving the grid in ygaexcept low-cost/must-run

power plants/units

2 Data source from DNA Viet Nam
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y Either the three most recent years for which dataviailable at the time of
submission of the CDM-PDD to the DOE for validat{@x ante option)

Because the data on fuel consumption and elegtrigheration of power unin is available, so the
emission factor (Ef m,) should be determined &gption Al :

.Z |:Ci m nyCVi yx EI:COZ Y
EF,, =1 ’ .
EG,,

ELmy

Where:

EFeLmy = CO, emission factor of power uni in yeary (tCO/MWh)

FCimy = Amount of fossil fuel typa consumed by power plant/umit in yeary (mass or
volume unit)

NCV,, = N)et calorific value (energy content) of fossiefaypei in yeary (GJ/mass or volume
unit

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

EG,, = Net electricity generated and delivered to thd gy all power sources serving the
system, not including low-cost/must-run power pdamits,in yeary (MWh)

[ = All fossil fuel types combusted in power umiin yeary

y = The relevant year as per the data vintage chiosgétep 3

Table 10: OM emission factor in 2008
Year Total output (MWh) Total emission (tCO2e) OM 208 (tCO2e/MWh)
A B (ZB/ZA)

2006 37,618,199.00 25,702,918.00

2007 43,921,501.00 28,544,283.00

2008 48,719,874.00 29,963,699.00

Total 130,259,574.00 84,210,900.00 0.6465

SOEF i omsimpieyIS d€rived as follows:

EF 41 omsimpiey = 0-6465 tCQ/MWh
Step 5. Calculate the BM emission factor

In terms of vintage of data, one of the followimgptoptions can be chosen:

Option 1: For the first crediting period, calculate the Huihargin emission factax antebased on the
most recent information available on units alre@dift for sample groupn at the time of CDM-PDD
submission to the DOE for validation. For the secorediting period, the build margin emission facto
should be updated based on the most recent infammavailable on units already built at the time of
submission of the request for renewal of the cimgliperiod to the DOE. For the third crediting pek;i



{ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFCE
sy ~ 9

CDM - Executive Board
page 26

the build margin emission factor calculated for sgeond crediting period should be used. This aptio
does not require monitoring the emission factoirdythe crediting period, or

Option 2: For the first crediting period, the build margimission factor shall be updated annuadly,
post including those units built up to the year ofistigition of the project activity or, if informaticup to
the year of registration is not yet available, ulthg those units built up to the latest year fdiick
information is available. For the second creditpeyiod, the build margin emissions factor shall be
calculatedex ante as described in Option 1 above. For the thirdlitrey period, the build margin
emission factor calculated for the second creditiegod should be used..

The most recent information on units already Waittsample groupn is available, so Option 1 shall be
chosen for the proposed project.

The sample group of power unitsused to determine as per the following procedtwasistent with the
data vintage selected above:

(a) Identify the set of five power units, excluding penunits registered as CDM project activities,
that started to supply electricity to the grid mostently (SE¥.,.) and determine their annual
electricity generation (AE&gT.5.units i MWh);

In 2008, the set of five power units that have ba@h most recently (SET. is indicated in
Annex 3 has annual generation (Ad&e&s unid Of 7,829,812.02 MWh.

(b) Determine the annual electricity generation of gpheject electricity system, excluding power
units registered as CDM project activities (Akg& in MWh). Identify the set of power units,
excluding power units registered as CDM projecivdids, that started to supply electricity to the
grid most recently and that comprise 20% of A&RQif 20% falls on part of the generation of a
unit, the generation of that unit is fully includedthe calculation) (SEJq) and determine their
annual electricity generation (AE& s200% IN MWh);

The total output of Vietnam electricity grid (A& in 2008 is 74,689,635.97 MWh then 20% of
the total output of Vietnam electricity grid in 23 14,937,927.19 MWh.

Most recent-built power plantSET.,q) addition in the electricity system that compr¥s of
the system generation in 2008 is shown in the arfdrave annual electricity generation
(AEGSEngoO/() of 16,514,761.12 MWh.

(c) From SETE.ns and SET.u, Select the set of power units that comprises #rgel annual
electricity generation (SEdmp9-

The comparison carried out by the project particiashows that the set of power capacity
additions in the electricity system that comprif&wof the system generation (in MWh) that have
been built most recently has the larger annual gatien (14,937,927.19 MWh) than the set of
five power units that have been built most recentl008 does (7,829,812.02 MWh), and hence
it is employed and SEihpie

There is no plant in SEJpisS started to supply electricity to the grid me¢inan 10 years ago, then use
SETsampito calculate the build margin.

The BM emissions factor is the generation-weigraeerage emission factor (tG®Wh) of all power
units m during the most recent yegrfor which power generation data is available sltcalculated as
follows:

Lmy

Y EG,, xER
EI:grid,BM,y = Z EG
my

Where:
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EFyi.emy = Build margin CQemission factor in year (tCO,/MWh)
EG,, = Net quantity of electricity generated and delaceto the grid by power unm in yeary
(MWh)
EFc iy = CO, emission factor of power uni in yeary (tCO/MWh)
m = Power units included in the build margin
y = Most recent historical year for which electricifgneration data is available
ThenEF ;5 is derived as follows:
EF 4i0.8my = 0.5064 tCQ/MWh
Step 6. Calculate the combined margin emissionsdr

According to the tool, the calculation of the cormdad margin (CM) emission factor (gk cm,) is based
on one of the following methods:

(a) Weighted average CM; or
(b) Simplified CM
As the project is located in Vietham a developingrdry and having more than 10 registered projacts

starting date of validation, the PP chooses thayhted average CM method to calculate CM emission
factor for the proposed project.

The CM emissions factor is calculated as follows:

EFgrid,CM,y = EFgrid,OM,yx W OM+ EF grid,BM,yx w BM

Where:
EFgisemy = Build margin CQ emission factor in year (tCO,/MWh)
EFgisomy = Operating margin CQOemission factor in yegr (tCO,/MWh)

W = Weighting of OM emissions factor (%)
Wiy, = Weighting of BM emissions factor (%)

For the proposed project, the following defaultues are usedw,,,= 0.5 andwg,, = 0.5 in the first
crediting period, andy,,,= 0.25 andw,,,= 0.75 in the second and third crediting period.

So in the first crediting period, the CM emission &ctor is derived as follows:
EFgig.cmy = 0.5% 0.6465 + 0.5¢ 0.5064 = 0.5764 tC&MWh

The baseline emission factor EF shall be fixedHtercrediting period.

lll. Leakage (LE,)

The main emissions potentially giving rise to legkan the context of electric sector projects are
emissions arising due to activities such as povantponstruction and upstream emissions from ffossi
fuel use (e.g. extraction, processing, transpdt)t according to ACMO0002, Version 12.2.0 these
emission sources do not need to be consideredkagde, thereforeE,= 0.

V. Emission reductions(ER,)

Emission reductions are calculated as follows:
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ER, = BE, - PE

Where:
ER = Emission reductions in yeg(tCOe/yr).
BE = Baseline emissions in yea(tCO./yr)
PE = Project emissions in yea(tCO./yr).
B.6.2. Data and parameters that are available atalidation:
Data / Parameter: CapL
Data unit: MW
Description: Installed capacity of hydropower plaefore the implementation of the proje

activity.

pCt

Source of data used:

Project site

Value applied:

0

of the
data o

Justification
choice of
description of
measurement methoc
and procedures actual
applied :

The project activity constructs a new hydropowenpl soCaps, is considereq
r to be zero according to Version 12.2.0 of ACM0002.

IS
y

Any comment:

For calculation of PD.

Data / Parameter: AsL
Data unit: M
Description: Area of the reservoir measured in dwface of the water, before t

implementation of the project activity, when thesewevoir is full. For new
reservoirs, this value is zero.

Source of data used:

Project site

Value applied:

0

of the
data o

Justification
choice of
description of
measurement methog
and procedures actual
applied :

The project activity builds a new reservoir, Ag is considered to be ze
r according to Version 12.2.0 of ACM0002.

IS
y

Any comment:

For calculation of PD.

[0

Data / Parameter: EFiaomy
Data unit: tCQMWh
Description: Operating margin G@mission factor for grid connected power genenatiq

in yeary calculated using the latest version of “Tool taco#dte the emission

factor for an electricity system, version 02.2.1"
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Source of data used:

Data published by DNA Viet Nam

Value applied:

0.6465

of the
data o

Justification
choice of
description of
measurement methoc
and procedures actual
applied:

r version 02.2.1"

1S
y

As per the “Tool to calculate the emission factor &n electricity system

Any comment:

For calculation OEFgrid,CM,y

Data / Parameter:

EF

grid,BM,y
Data unit: tCQMWh
Description: Building margin CQemission factor for grid connected power genernatio

yeary calculated using the latest version of “Tool taco#te the emission
factor for an electricity system, version 02.2.1"

Source of data used:

Data published by DNA Viet Nam

Value applied:

0.5064

of the
data o

Justification
choice of
description of
measurement methog
and procedures actual
applied:

r version 02.2.1"

S
y

As per the “Tool to calculate the emission factor &n electricity system

Any comment:

For calculation oEF ; -,

Data / Parameter: ERyia,CM,y
Data unit: tCQMWh
Description: Combined margin G@mission factor for grid connected power genenatid

in yeary calculated using the latest version of “Tool taco#dte the emission
factor for an electricity system, version 02.2.1”

Source of data used:

Data published by DNA Viet Nam

Value applied:

0.5764

of the
data o

Justification
choice of
description of
measurement methoc
and procedures actual
applied:

r Version 02.2.1

IS
y

As per the “Tool to calculate the emission factor &n electricity system

Any comment:

Fixed for crediting period.

B.6.3.

Ex-ante calculation of emission reductions:

Project emissions PE,)
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The proposed project activity involves the congtaicof a new hydropower plant with capaciajx;)
of 57 MW and a new reservoir with surfade4 of 168 ha, thugg = 0 andCaps._ = 0.

The power density of the project activity is ded\as follows:
_Cap,-Cap, _ 57x10-0
A — Ay 168x10 - 0

As power density of two reservoirs is greater tH#hW/nf, the project emission is zero; and the
monitoring of total electricity output shall be éxded from the monitoring plan.

PEHp,y =0

PD =33.9W /nf)

Therefore,
PE =0

Baseline emissionsBE,)

Baseline emissions include only CO2 emissions fedattricity generation by fossil fuel fired power
plants that are displaced due to the project agtiltiis calculated as follows:

BEy = EGDJ y* EI:grid, CM, y

Where:

BE Baseline emissions in yea(tCO./yr).

EGe,y Quantity of net electricity generation that isquwoed and fed into the grid as a result of the
implementation of the CDM project activity in yeatMWh/yr), and equal to 226,884.9
MWh/yr

EFgiacuy = 0.5764 tC@MWh

Therefore:
BE, = 226,884.9 x 0.5764 = 130,778CO,/yr)

Leakage (E,)
As it is stated in ACMO0002 Version 12.2.0, thesasssions are considered as zero: LEy = 0.

Reduction emissionsER,)
Emission reductions are calculated as follows:
ER = BE, - PE, = 130,776 — G= 130,776tCO./year)
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B.6.4.

Summary of the ex-ante estimation of emissiageductions:

The estimated emission reduction of the projecviagis provided in Table 12.
Table 12: Emission reduction of the project activiy

Year Estimation of Estimation of Estimation of Estimation of
project activity baseline emissions leakage overall emission
emissions (tonnes| (tonnes of CQe) | (tonnes of CQ e) reductions
of CO.e) (tonnes of CQe)
2012 (01/07/2012 0 0
~ 31/12/2012) 65,388 65,388
2013 0 130,776 0 130,776
2014 0 130,776 0 130,776
2015 0 130,776 0 130,776
2016 0 130,776 0 130,776
2017 0 130,776 0 130,776
2018 0 130,776 0 130,776
2019 (01/01/2019
_ 30/06/2019) 0 65,388 0 65,388
Total
(tCO, e) 0 915,432 0 915,432

| B.7. Application of the monitoring methodology anddescription of the monitoring plan:

| B.7.1 Data and parameters monitored: |
Data / Parameter: EG, export
Data unit: MWh
Description: Electricity supplied by the proposed hydropowernplto the national

grid.

Source of data to be used:

Direct measuremengatahnection point.

Value of data applied for th
purpose  of calculatin
expected emissio

reductions in section B.6

e
J
N

226,884.9

Description of measuremen
methods and procedures to
be applied:

t

Two-way power meters will be installed at the gr@hnected point t
measure the amount of electricity supplied to thd gy the propose
project by the positive direction. The readingslactricity meter will be
continuously measured by power meter and monthborded. The
recorded data will be confirmed by the joint baksteet which will be
signed by the representatives of EVN and the prayamer. Electronig
data will be archived within the crediting periaada2 years after the er
of the crediting period.

o0

%4

d
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Monitoring frequency

Continuously measured by pometer and monthly recording.

QA/QC procedures to b
applied:

The uncertainty level of this data is low. The mgament/ monitoring
eequipment should be complied with national standamd technology
These equipment and systems should be calibrateld checked in
accordance with relevant laws of the host country.

Any comment:

FOEGfaciIity, y= EG\/ export ™ EG&/ import

Data / Parameter: EG,, import
Data unit: MWh
o Electricity supplied by the 220 kV grid and 22kVidyto the propose

DS gelE hydropower plant
Source of data to be used: Direct measuremeneairtiject site
Value of data applied for the

urpose of calculatin
gxp%cted emissioz EGy,import = EGy,import, 220kv EGy import, 22kV = 0

reductions in section B.6.3.

Description of measureme
methods and procedures
be applied:

Power meters will be installed at the 220kV griahsected point and on
meter will be installed at the 22kV grid — connecpmint to measure th
1famount of electricity supplied by the grids to {m®posed hydropowe
tg)lant. The readings of electricity meters will lmntnuously measured b
power meter and monthly recorded. The recorded wi#ltde confirmed
by the joint balance sheet which will be signedtiy representatives (
EVN and the project owner. Electronic data will dxehived within the
crediting period and 2 years after the end of thkditing period.

Monitoring frequency

Continuous measurement arieast monthly recording

QA/QC procedures to be

applied:

The uncertainty level of this data is low. The mgament/ monitoring
equipment should adopt the colligated automatiatesy complying with
national standard and technology. These equipmehsgstems should b
calibrated and checked in accordance with relevans of the hos
country.

e
[

Any comment:

Use for Calcula.tlr@fam“tyyyY = EQ/V export' EQ/Y import

Data / Parameter:

EG!/ import, 220kV

Data unit:

MWh

Description:

Electricity supplied by the nationaidgto the proposed hydropower plal

Source of data to be used:

Direct measuremeneaahnection point

Value of data applied for th
purpose of calculatin
expected emissio

reductions in section B.6

e

o
N

Description of measureme
methods and procedures
be applied:

Power meters will be installed at the 220kV grisieected point tg
measure the amount of electricity supplied by thd tp the propose
1pydropower plant. The readings of electricity metdi be continuously
measured by power meter and monthly recorded. @barded data wil
e confirmed by the joint balance sheet which Wil signed by thé
representatives of EVN and the project owner. tEdedac data will be
archived within the crediting period and 2 yearterathe end of the
crediting period.

o

oo

A1

D
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Monitoring frequency

Continuously measured by pometer and monthly recording

QA/QC procedures to b
applied:

The uncertainty level of this data is low. The mgament/ monitoring
eequipment should be complied with national standamd technology
These equipment and systems should be calibrateld checked in
accordance with relevant laws of the host country.

Any comment:

For E@mport = EGjimport, 220kV + EG!/ import, 22kV

Data / Parameter: EG import, 22kv

Data unit: MWh

Description: Electricity supplied by 22kV grid toet proposed hydropower plant
Source of data to be used: Direct measuremeneatathnection point

Value of data applied for the

purpose of calculating 0

expected emission

reductions in section B.6

Description of measureme
methods and procedures
be applied:

A power meter will be installed at the 22kV gridcennected point t
measure the amount of electricity supplied by thd tp the propose

ydropower plant. The readings of electricity metdl be continuously|
measured by power meter and monthly recorded. @barded data wil
Be confirmed by the joint balance sheet which Wil signed by th¢
representatives of EVN and the project owner. Eb@it data will be

h
t

crediting period.

archived within the crediting period and 2 yearterathe end of the

O

A1

D

Monitoring frequency

Continuously measured by pometer and monthly recording

QA/QC procedures to b
applied:

The uncertainty level of this data is low. The mgament/ monitoring
eequipment should be complied with national standamd technology
These equipment and systems should be calibrateld caecked in
accordance with relevant laws of the host country.

Any comment:

For Egmport = EGy,import, 220kv T EGy,import, 22kV

Data / Parameter: EGraciity, y

Data unit: MWh

Description: IF\)Ilztn;alectncny supplied to the national grid by tproposed hydropowe
Source of data to be used: Calculating from, Erand EG, export.

Value of data applied for the

purpose  of calcu_latl_n 3226,88 49

expected emission

reductions in section B.6

Description of measureme
methods and procedures
be applied:

Calculating by subtracting EGmpor: from EG;, expor DOuble checking by
0he joint balance sheet issued by EVN and projegciev to ensure th
consistency. Data will be archived within the ctiedj period and 2 year

after the end of the crediting period.

h
t

n

Monitoring frequency

Continuously measured by pometer and monthly recording.

QA/QC procedures to b

eThe uncertainty level of this data is low.
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applied:

Any comment:

For CERs calculation.

Data / Parameter: Ap;
Data unit; M
Description: Area of the reservoir measured in sheface of the water, after th

implementation of the project activity, when theaevoir is full.

ne

Source of data to be used:

Project site.

Value of data applied for the

purpose of calculating
expected emission
reductions in section B.6.3.

1,680,000

Description of measurement Measured by the observation equipment

methods and procedures to
be applied:

Monitoring frequency

Yearly

QA/QC procedures to be
applied:

The uncertainty level of this data is low.

Any comment:

For calculating the power density

Data / Parameter: Cape,
Data unit: w
Description: Installed capacity of the hydro powtant after the implementation of tf

project activity.

ne

Source of data to be used: Project site
Value of data applied for the
purpose of calculating 57 000.000

expected emission
reductions in section B.6.3.

Description of measurement Manufacture’s nameplate

methods and procedures to
be applied:

Monitoring frequency

Yearly

QA/QC procedures to be
applied:

Any comment:

For calculating the power density

B.7.2.

Description of the monitoring plan: |

Because the baseline emission factor of Viet NatioNal Grid (EFgrid,CM,y) is fixed ex-ante (detail
Section B.6), the main data to be monitored iS.&G y. EGaciiy, y Will be calculated according to this

formula below:

EGfacility,y = EGy export~ EG\/ import

The electricity generated from the project actiwititl be sold to the EVN for the complete project
lifetime under a long-term PPA with EVN.

The electricity generated from the project activigfore entering into the grid at the grid intemcection
point will be measured by a digital kilowatt hokt\(h) meter. The metering system includes the main
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system and a back-up system. The data recordedtfrerhack-up system will be used in case of failing
of the main meter.

Data from the operating meters will be continuousigasured. Additionally, monthly manual readings
will be taken from the operating meters.

Monthly, EVN staff and staff of the operation diais of the power plant will cross-check manual mete
readings with the electronically recorded data ambare and sign a joint balance sheet which itelca
the amount of power fed into the grid within thaimth.

This joint balance sheet is also the basis of payrbg the EVN to the project proponent. Hence, the
monitoring plan is well integrated into the starti&BVN procedures.

For further details see Annex 4.

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

Date: 30/03/2011

The responsible entitfEnergy and Environment Consultancy Joint Stock Compny (VNEEC) which
is the project participant listed in Annex 1 ofstiiocument.

| SECTION C. Duration of the project activity / crediting period \

21/12/2009, the date when the first constructiantreat was signed.

This is the earliest contract signed by the propeeber to commit for the project’s expendituresisTis

in accordance with the “CDM Glossary of Terms/vensd5”, which define the starting date of projest a
“the earliest date at which either the implementaior construction or real action of a project\atti
begins”.

01/07/2012 or the date of registration whatevdatisr

29 Calculated as turbine lifetime (150,000 hrs) diéaliby Annex 15 to EB 50 Report, page 4 divided by operatiioe of
the project (4,041 hrs)
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c.21.2. Length of the first crediting period \

7 years

C.2.2.1. Starting date: \

Not applicable

C.2.2.2, Length: \

Not applicable

SECTION D. Environmental impacts \

D.1. Documentation on the analysis of the environmentalmpacts, including trans-boundary
impacts:

Pursuant to Environment Protection Law of Viet Nag®5 (Article 20) and Decree N0.21/2008/ND-CP
dated 28 February 2008 of the Government amendidgapplementing a number of articles of Decree
No. 80/2006/ND-CP on details of regulations anddgoce on implementing some Articles of the
Environment Protection Law of Viet Nam 2005 isswed09 August 2006, the Environmental Impact
Assessment (EIA) for this project has been caroigd The EIA reports have already been approved by
Minister of Natural Resources and Environment ksuiisg Decision N0.267/QD-BTNMT dated 21
February 2008.

Furthermore, based on the impact assessments pfdpesed project, the EIA report proposes that the
mitigation measures shall be conducted during émstcuction and operation phases in order to mzemi
the negative impacts and ensure the long-term histiefm this project.

The surface water license is to be obtained fraerMimistry of Natural Resources & Environment befor
operation as this is mandatory for this type ofgubin Viet Nam.

The environmental impacts and mitigation measures@ammarized as follows.
1.1. Environmental Impacts

1.1.1.Impact on land

The proposed project will occupy about 257.01 maffa of which 162.01 ha is used for the construction
of reservoir and 95 ha is used for other items pdweise, and auxiliary structures etc. The occulgied
will be compensated adequately in comply with gowegnt laws and regulations.

No historical culture and archaeological placesterithe project site.
1.1.2.Impacts on air and noise

The preparation and construction phase might cairggollution. Pollutants are almost generated from
the operation of auxiliary plants, material vehickend executing machines. Pollution sources include
dust, noise and waste gases from executing machihes pollution is temporary and will be termincte
upon the completion of the construction.

1.1.3.Impacts on water flow

%0 Feasibility Study Report
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The project will create a reservoir with surfaceaaof about 168 Rhat the average water level of 60m.
The creation of reservoir will form a reservoir lxgpcal environment, which facilitates the eco-isan,

and contributing to improve water transport. Wdtem the reservoir will significantly serve the agr
forestry activities, increase land use proportibhe content of dissolved oxygen as well as other
chemical content as pH, turbidity, etc. will notddeanged.

1.1.4.Impacts on ecological system
* Flora

The Song Bung 5 Hydropower Project does not crossoy natural conservation areas, national forests
or specialized forest.

The implementation of the project will affect abdif3.01 ha fore¥ of which 136.2 ha is natural forest,
36.81 production forest, and small area of plabtsing the project implementation, there will bé&aege
number of worker gathering in the project site, abhicauses forest destruction for wood, and crop
cultivation. The formation of water transportatiaativities during the reservoir water retainingiper
will further bring human beings to forests arouhd teservoir, which is to disturb ecological systaml
vegetable cover in here.

e Fauna

The project implementation will pose negative intgaon the fauna due to loss of habitats, road
construction, animal hunting for food, pharmacaltmroducts, trade, etc. The creation of transpattis
will isolate the movement of wild animals.

After commissioning, the reservoir with its largeter surface will cause the local climate to become
milder with positive effects on the local fauna dloda, as well as surrounding communities.

* Aquatic system and fish

The project implementation will locally affect tlaguatic system (mostly at the dam and power house
constructions), which impacts will last for sharhé. The construction of dam will influence somads
of migrating fish during reproductive season.

1.1.5.Impacts on local environment surrounding the consttion site

» Dusts and gas emissianBuring the construction phase, activities suchaesa levelling, road
making, exploitation/transportation of building maals etc. may emit to the air dusts and gases lik
CQ,, NG, SQ.. These gases have negative impacts on the hégddople and animals.

* Noise:Noise is caused by mine explosions during the tcoction and by operation of vehicles. The
magnitude of noise and of vibration from mine eso will affect the exploitation and construction
sites.

However, these impacts are temporary and will baiteated after commissioning the construction phase

1.2. Socio-economic impacts
1.2.1. Negative impacts

The main negative impact is related to the occopatf the land. The proposed project will permalyent
occupy a certain area of land for the constructbrproject structures such as dam, power house,
reservoir, etc. No historical culture and archagiolal places exist in the project site.

There are 16 households affected by the projecteimgntation due to loss of production land, in vahic
there is only one household having to remove to pkwe. The project hardly affects other structufes
the locality. The affected people shall be commeately compensated for in accordance with appleabl
laws of the host country.

31 Feasibility Study Report
32 E|A report of Song Bung 5 hydropower project
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1.2.2. Positive impacts
As presented in Section A.2

1.3.

Mitigation measures to reduce negative impast

1.3.1. Construction phase

On soil:

All excavated rock and aggregate will be used mstraction where possible, while the spoil will be
deposited in areas with minimum landslide poteréigiered and covered with soil; and planted witkg,
shrubs, and grasses.

On water quality:

Avoiding the direct discharge of untreated wast®ibto the river. All waste including domestic and
industrial waste shall be collected and transpadeuioper location (i.e. septic tanks) for thatineent.

Clearing the reservoir bed: clearing the designaaesas of all trees, down timber, snags,
vegetation, rubbish and objectionable material simall include grubbing stumps and roots and
disposing of all material resulting from the clegrior grubbing.

Regular monitoring of water quality at stationgha river or auxiliary and resettlement zone.
On air quality
Using water spray trucks for dust suppressionmitigate dust generation from construction traffic.

All means/vehicles for transport of constructionterials must be covered in order to minimize dust
dispersion.

Means used for the construction shall meet relestantiards required by the host country.
Waste and dust after being mitigated shall megh®imese Standard TCVN 5937:2005
On noise

Reduce noise from machine via maintenance, turningéfmittent operation machines that are not
necessary.

Arrange works on day tour, constrain working byhhig

Using standardized and registered machines toeeathise and waste gas during their operation.
Mine explosion shall be made in proper time

Using a sufficient amount of explosives as legadtyuired

Waste collection and treatment

Implement regular collection and treatment of salidl liquid wastes, including the construction of
a dumping area.

Raise awareness of the environmental protectiowéokers and local people.
On flora and fauna

All work will be carried out in such a manner tldamage or disruption to vegetation is minimized.
After completion of construction activities, tempaly occupied areas will be re-vegetated.

Prohibiting forest clearance for crop, fire woodbtiner purposes.

Taking necessary measures to project forest fich ag applying strict measures for preventing fire
and explosion at workers huts.

Conducting reforestation at the places where ferdsdve been occupied for the project
implementation.

Prohibiting all kind of animal hunting activities
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The contractors shall raise awareness of envirotahprotection for workers.
Mitigation measures for socio-economic impacts

The project owner shall make a plan to implemest teasures for protecting human health,
examining food safety and hygiene in accordanchk mgulations of Ministry of Health, Viet Nam,
associating with local medical stations in prevegtommon diseases.

Project owner shall effectively disseminate thedbés of the implement of the project, provide
sufficient information of project implementatiorgrapensation policy, resettlement as per laws.

Give prior opportunities to the local resident torlw for the plant during the construction and
operation.

1.3.2. Operational phase

Preventive measures and reaction towards environmpeblems: Install monitoring equipment to
monitor absorption and distortion of water risingdavater quality released from the plant and prepos
suitable preventive measures if required.

1.4.

Conclusion

The main negative impacts on the environment asstdwconstruction. However, all these impacts will
be mitigated by implementing adequate mitigatiorasuees and then will cease after the completion of
the construction phase. Preventive and mitigatiaasuares are planned to be conducted during the
operation period to prevent and/or reduce any agvenpacts.

D.2.

Party, please provide conclusions and all references sopport documentation of an environmental

If environmental impacts are considered signifant by the project participants or the host

Not applicable

| SECTION E. Stakeholders’comments \

| E.1.

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

The following stakeholders have been consulted:

People Committee of Quang Nam province (the higheestl authority was informed about the
CDM development of the proposed project by the gmopwner via Official letter N0.128/CV-
TVD1 dated 20 August 2009 and supported to deviipproject as a CDM project activity via
issuance of the official letter No.44/UBND-KTN o6 Oanuary 2010 which was sent to the DNA
of Viet Nam.

People Committee of Quang Nam province: approvnggQverall Plan to compensate and support
for resettlement regarding Song Bung 5 hydropowejept.

Local people in the project area in Ma Cooih comejubong Giang district, and Thanh My town,
Nam Giang district, Quang Nam province were invdlgirectly and actively in commenting on
the project implementation and the negotiationsngpacted lands and assets due to the project
activity. The inventories on damage, and negotiation compensation have been organised with
each household until a mutual agreement has beehed with each affected household. Then the
aggregated plan and budget for compensation has veelated and verified by the People’s
Committee of Quang Nam Province.
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Besides, the local people of Ma Cooih commune, D@iang district, and Thanh My town, Nam Giang
district, Quang Nam province were involved in tlasultation process.

One week before holding the stakeholders meetieggrding the proposed project, the stakeholders wer
informed about project by public radio and notieéshe Communal People Committee’s office. At the
same time they were invited to the official meesivgth the project owner to provide their comments.
On 02 — 03 March 2009, meetings between the prajecier and the following representatives of the
local people was held in order to consult localgle@n the social-economic and environment impatts
the proposed project in order to develop this miojgs a CDM activity. The stakeholders could
immediately raise their comments regarding the gsed project during the meeting or after the mgetin
by sending their comments directly to the localhatties and/or project owner within fifteen (15)
working days. Finally, the project owner in co-cgteyn with local authorities would work on and aslly
the received comments.

. Commune's People Committee (CPC): CPC is the lowdstinistration level in Viet Nam
administrative hierarchy. Chairman of CPC is eledig the Commune People Council, so he well
represents the commune's interest.

. Commune's communist party committee: this is onehef key government bodies in making
development strategies at the communal level.

. Village's representative: head of village, secket#ryoung union, head of farmers’ association,
head of women’s association. Such association®d&®s and represent the interests of different
groups.

Then the internal meetings of local commune wegawised subsequently to announce the proposed
project activity in non-technical terms and loaaiduage to local residents.

E.2. Summary of the comments received: \

All organizations agreed that the project will eémty contribute to sustainable development and
environment protection in Viet Nam and especialiis tproject will increase local budget and reduce
poverty. Therefore, they fully support the projexidevelop under the CDM and recommend the project
owner to complete necessary procedures to subenfirttject to the DNA and to the EB for registration

Comments of the representatives of local peopld@sal authority are summarized as follows:
a. Positive impact:

. The proposed hydropower project is a clean indasproject and will contribute to socio-
economic development of the project’s area;

. Create jobs for local people, especially for mityoethnic in highland, reducing the unemployment
rate of local.

. Contribute to improving the lives of local peophgrrowing the gap in economic and cultural
among ethnic groups and among areas in there.

. Contribute to local budgets through tax.

. During project implementation, the contact and waikh staff and qualified workers will help

improve people's knowledge, experience and leanntbhavork.

. The development and registration this hydropowejeot become the CDM project will bring
additional revenue sources besides revenue froatrieiey, thereby helping the project feasibility
of finance.
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. The local people support the project to developeurtide CDM and recommend the project owner
to complete necessary procedures to submit thegrty the national and international approval
bodies.

b. Negative impact:

. Affect local air and water environment during douastion phase.

E.3. Report on how due account was taken of any commentsceived: \

To address the requests from local people, thegropwner committed to seriously apply and impleimen
mitigation activities as stated in the EIA report order to minimise negative impacts on local
environment, as follows,

* Making commensurately compensation for those wileoadfiected by the project through loss of
land in accordance with relevant regulations.

* Making a solid plan to solve environmental impaictorder to avoid effects on public health;
providing medical support and health care to tlvallpeople.

*  Conducting compensatory afforestation
» Absolutely respecting local custom and religion
» Gives opportunities for local people to get jobthatproject during the construction and operation

Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY

Organization: Power Engineering Consulting Joint Stock Company 1

Street/P.O.Box: Km 9 +200, Nguyen Trai street, Th¥nan Nam ward, Thanh Xuan district

Building:

City: Hanoi
State/Region:

Postfix/ZIP:

Country: Viet Nam
Telephone: +84 4 38541209
FAX: +84 4 38541208
E-Mail:

URL:

Represented by: Le Van Luc

Title: General Director
Salutation: Mr.

Last name: Le

Middle name: Van

First name: Luc
Department:

Mobile:

Direct FAX: +84 4 38541208
Direct tel: +84 4 38541209
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|| Personal e-mail:

Organization:

Energy and Environment Consultancy Joint Stock Compny

Street/P.O.Box:

'BFloor, Lac Hong Building, Alley 85, Le Van Luongyréet,

Building: Lac Hong Building
City: Hanoi
State/Region:

Postfix/ZIP: -

Country: Viet Nam
Telephone: + 84 4 35579753
FAX: + 84 4 35579755
E-Mail: eec@eec.vn

URL: WWWw.eec.vn

Represented by:

Dang Thi Hong Hanh

Title: Deputy Director
Salutation: Mrs

Last name: Dang

Middle name: Thi Hong

First name: Hanh
Department: -

Mobile: +84 9 17291417
Direct FAX: + 84 4 35579755
Direct tel: + 84 4 35579753

Personal e-mail:

dhanh@eec.vn

Organization:

Vietnam Carbon Assets Ltd.

Street/P.O.Box:

Technoparkstr.1

Building: N/A

City: Zurich

State/Region: N/A

Postcode/ZIP: 8005

Country: Switzerland

Telephone: +41 43 501 35 50

FAX: +41 43 501 35 99

E-Mail: info@southpolecarbon.com
URL: www.southpolecarbon.com

Represented by:

Renat Heuberger

Title: Managing Director
Salutation: Mr.

Last name: Heuberger
Middle name: N/A

First name: Renat
Department: N/A

Mobile: N/A

Direct FAX: +41 43 501 35 99
Direct tel: +41 43 501 35 50

Personal e-mail:

registration@southpolecarbon.com




@‘& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03
qvél

CDM - Executive Board



@‘3 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03
qvé”

CDM - Executive Board

Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding or ODA from the Annex | partiesinvolved in the project activity.
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Annex 3

BASELINE INFORMATION

The Baseline Emission Factor is approved underciaffidocument No.151/KTTBDKH issued on
26/03/2010 by the Department of Meteorology, Hydgyl and Climate Change of the Ministry of
Natural Resources and Environment on “Vietham gttt emission factor”

Data sources using to calculationdgFyi has been referred to the published data of DNA MNam. The
link is accessible at:

http://www.noccop.org.vn/Data/vbpa/Airvariable IdetHe%20s0%20phat%20thai.pdf

Table of contents
Introduction
I. Methodology
I.1. Operating Margin Emission Factor Calculation OM
I.2. Build Margin Emission Factor Calculation BM
1.3 Combined Margin Emission Factor Calculation CM
Il. Calculation and determination of emission facto (EF)
II.1. Production of generated power distributed toVietnam Electricity Grid
I1.2. Calculate the Vietnam electricity emission fator
[1.2.1. Calculate the Operating Margin Emission Fator (OM) in 2008
[1.2.2. Calculate the Build Margin Emission Factor(BM) in 2008
[ll. Conclusion Introduction

Introduction

The process of calculating the Vietham Electrigitid emission factor (EF) in 2008 was conductechthe
completed in the framework of taskdlculation of the total national emissions undee fplan for the
period 2020 to 2025, verify the ability to switah the clean production mechanism in Vietham (for
Master Plan VI) taken charge by the Center for Ozone Layer PtiotecOne of the targets of the task is
to calculate the greenhouse gas emissions facttiregpower supply to the existing Vietnam eledyici
grid for 2005, 2006, 2007 and 2008 to serve thee steanagement on the national power system and
simultaneously meet the demand of developing tleaiCDevelopment Mechanism (CDM) projects by
domestic consultants.

Scope of Application: To apply uniformly to the ilamentation of projects replacing electricity frone
grid (electricity grid, using power-saving net urder the CDM in Vietnam.

The Grid of the power system which is determineddtrulate the emission factor is the scope of the
power grid, including transmission and distributiimes connecting to the existing power plantsl(sel
electricity to the grid).



@\P/ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFCCO
794/

CDM - Executive Board

page 46

I. Methodology

The Methodology is applied under the guidance efRramework Convention of the United Nations on
Climate Change (UNFCCC) on “Tool to calculate eimisdactor for electricity system”, in which the
COze emission factor of fuel is taken by the IPCC difaalues as in Table 14. It is needed to concern
that this version is the latest update that thegss of collecting data and calculating EF is imaeted,
that is in 2009.

Table 14: CO, emission factor according to IPCC

Emission factor CO2 (kg/TJ)
Default Default
Carbon Carbon
Fuel Type Content Oxidation 95% Confidence
(kg/GJ) Factor Default Value interval
Lower Upper
Gas/Diesel DO 20.2 1 74,100 72,600 | 74,800
Fuel FO 21.1 1 77,400 75,500 | 78,800
Anthracite Coal 26.8 1 98,300 94,600 | 101,000
Bitum Coal types 25.8 1 94,600 89,500 | 99,700
Natural Gas 15.3 1 56,100 54,300 | 58,300

Sources: IPCC

The calculation of emission factor for the existgrgd belonging to the National electricity systbased

on above document with carefully review on therungions and accompanied conditions, while it based
on existing and collectable data sources in Vietbampply reasonably, validly and most appropnatel
This methodology is used to calculate the2€@mission factor for the change of generated power
produced by power plants in the electricity systancalculating the Operating margin (OM) and Build
margin (BM) then Combined Margin (CM).

OM includes all existing power plants in the eleity system, the output of existing power planit e
affected by the CDM project activity. Meanwhile, Bl associated with a group of power plants of
which the construction will be affected by the CIpkbject activity.

Table 15: Parameters need calculation

Parameters Sl Units Description
EFgrig.cmy tCO,e/MWh Combined margin emission factor for the ptoglectricity systen
in yeary
EFgriaev.y tCO,e/MWh Build margin emission factor for the projedéctricity system ir
yeary
EFgrig.omy tCO,e/MWh Operating margin emission factor for the pobjsystem in year y

I.1. Determine the Operating Margin (OM) emission &ctor
The calculation of the Operating Margin emissioctdais based on one of the following methods:
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(a) Simple OM (OMmpid); OF

(b) Simple adjusted OM (OMhpie adjug); OF

(c) Dispatch data analysis OM (QMatch dats OF
(d) Average OM (OMerag)-

Any of above four methods can be applied; howendhge condition of Vietnam, the Simple OM method
(OMsimple— oOption a) will be chosen because the output @f tost — Must run power stations constitute
less than 50% the 5 years- average output of tlebevdiectricity system, as below:

Table 16: Low-cost/must-run Power Ratio

Hydropower
(MWh)
Total power
(MWh)
Low-
cost/Must-run
Power Ratio

The simple OM emission factor is calculated asWwelo
_ZEGy *EFemy
EI:grid OM gy E

Where:

EF iomy IS the Simple operating margin Gémission factor in year (tCO,/GWh)

EG,, is the net quantity of electricity generated antivéred to the grid by power unitin
yeary (GWh)

EFe my is the CQemission factor of power unitin yeary (tCO,/GWh)

m All power plants/units serving the grid in yearexcept low-cost/must-run power
plants/units

y Either the three most recent years for which datavailable at the time of submission

of the CDM-PDD to the DOE for validation (ex an{ation)

[.2. Determine the Build Margin (BM) emission facto

The BM emissions factor is the generation-weigtaeerage emission factor (tG®Wh) of all power

units m during the most recent yegrfor which power generation data is available sltcalculated as
follows:
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Z EGm,y>< EFEL my
EF,. =
grid,BM,y
> EG,,
m
Where:
EF,iqemy Build margin CQemission factor in year (tCO,/MWh)
EG,, Net quantity of electricity generated and delivetedhe grid by power unin in yeary
(MWh)
EFe ., CO,emission factor of power uniin yeary (tCO/MWh)
m Power units included in the build margin
y Most recent historical year for which power generatlata is available

I.3. Calculate the Combined Margin emission factoCM

The CM emissions factor is calculated as follows:

EF =EF L, + EF, L,

grid,CM,y grid,om,y —Vo grid, BM, y—"VBM
Where:

W, Weighting of OM emissions factor (%)

Wiy, Weighting of BM emissions factor (%)

For the proposed project, the following defaultues are usedwy,,, = 0.5 andw,,, = 0.5 in the first
crediting period, and,,,= 0.25 andw,,,= 0.75 in the second and third crediting period.

II. Calculate the Define the Emission factor (EF)

II.1. Vietnam grid-connected power generation

Table 17: Output of power plants (2004-2008)

Unit: MWh
Plant 2004 2005 2006 2007 2008

Hydropower 17,859 16,365 19,508 22,385 25,984
Coal-fired 6,500 7,872 8,989 9,836 10,085
Oil-fired 19,053 24,017 26,543 29,47% 33,857
Gas Turbine 1,379 1,612 1,044 1,834 1,482

Diesel FO 68 50 80 105 90

Diesel DO 43 16 25 42 15

A
y
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Biomass 34 26 34 42 36
Import 39 373 937 2,629 3,220
Total domestic electricity 44,936 49,958 56,223 749, 71,469
Total domestic electricity + Import 44,975 50,331 7,10 66,348 74,689

Source: Report of power plants under the Vietnaectdtity system according to document no
CVv4680/BCT NL2009 and document No. CV 7533/BCT-MLMinistry of Resources and Environment),
7/2009.

[1.2. Calculate the emission factor of Vietham elddcity system
[1.2.1. Calculate the OM emission factor in 2008

The OM emission factor in 2008 is based on thd &ngission and the total power output in the most
recent 3 years (2006-2008), as below:

Table 18: Fuel consumed, emissions and output inghmost recent 3 years (2006, 2007, 2008)

Fuel consumed (Coal, Oil: | Grid connected output L
Plants kton Gas: mm3) (MWh) Emissions (tCO2e)
2006
Coal-fired
Gas-Turbine

Gas-Turbine-gas

Gas-Turbine-oill

Gas-stem

Oil-fired

Diesel FO

Diesel DO

Import

Total

2007

Coal-fired

Gas-Turbine

Gas-Turbine-gas

Gas-Turbine-oill

Gas-stem

Oil-fired

Diesel FO

Diesel DO

Import

Total

2008
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Coal-fired
Gas-Turbine
Gas-Turbine-gas
Gas-Turbine-oil
Gas-stem
Oil-fired

Diesel FO
Diesel DO
Import

Total

Table 19: Total emission and power output of the sl recent 3 years

Total output (MWh) 37,618,199.0C 43,921,501.0¢ 48,719,874.0¢ 130,259,574.0(

Total Emission (tCO2e)| 25,702,918.0( 28,544,283.0¢ 29,963,699.0¢ 84,210,900.0d

Table 18: OM emission factor in 2008

2006 37,618,199.0( 25,702,918.0¢
2007 43,921,501.0¢ 28,544,283.0¢
2008 48,719,874.0( 29,963,699.0¢
Total 130,259,574.0( 84,210,900.0( 0.6465

[1.2.2. Calculate the Building Margin emission facor in 2008

The total output of Vietham electricity grid in 206 74,689,635.97 MWh

20% of the total output of Vietham electricity gird2008 is 14,937,927.19 MWh
Table 20: Calculate the BM emission factor in 2008

Comission Fuel consumed (Coal, Oil: | Grid connected output | Emissions

Pt year kton Gas: mma3) (MWh) (tCO2e)
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[1.2.3. Emission Factor EF (Combined Margin —CM) 2@8
Table 21: Calculate the BM emission factor in 2008

oM 0.5 0.6465
BM 0.5 0.5064
CM (EF) 0.5764
I1l. Conclusion

The Emission factor of Vietnam Electricity systam?008 is 0.5764 tC&/MWh.

Comparing to the past years the EF of 2008 hasidenably been reduced because the BM emission
factor has decreased faster than the OM. The remsomany hydropower plants have been started
operation recently.

The trend of emission reduction is due to 2 maasoes:
(i) The imported power increased from 39 million k\ivi 2004 to 322 billion kWh in 2008;
(i) Power from hydropower plants increased mopedig than from coal —fired plants.

This is the results calculated based on the modateg official data sources that compliance with th
guidance of the methodology used to calculate thisston of greenhouse gases to the system version
number 2.2.0under UNFCCC.
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The calculation of emission of the grid is contin@s the research should be updated with data
implemented annually.
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ANNEX 4

MONITORING INFORMATION
A. Description of technical equipment
The metering system will be installed at the cotinggoint. They are digital meters bi-directly withe

accuracy of at least 0.5s and 0.2s for back-upesystnd main system respectively or subject to the
relevant laws of the host country. The meterindesysincludes the main system and a back-up system.

The meter type used is an electronic 3 phase atailden the technical equipment can be found @& th
technical designing report as developed by theeptoproponent. The following figure mentions the
position of installed meter at the connected point.

B. Monitoring organization

The structure of the monitoring group is as follows

Director of the Power Engineering Consulting Joint
Stock Company 1/authorised by the Director

\ 4
CDM group manager|¢ CDM consultant

Internal Audit

A 4

A 4 A 4 A 4
Data recorder Meter supervisor Data checker

Figure 4: Structure of the monitoring group
The responsibilities of each person involved aab@lated as follows:

Group members and their responsibilities

Person Responsibility

Director of Power Check and sign the monitoring report annually.

Engineering Consulting

Joint  Stock  Company

1/authorised by the

Director

CDM group manager Managing the whole CDM busindsSang Bung 5 hydropower plant,
guiding and supervising data recorder after traime@DM consultant.

CDM consultant Providing CDM group manager trainargl technical support about CDM
monitoring plan.

Internal auditor Check the monitoring procedurkeast once in a year.

Data recorder Collecting and recording data evesgtm
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Meter supervisor Checking power meter periodicatigording to relevant regulation.
Data checker Double checking the collected datssared by power meter.

C. Monitoring procedure

The steps of monitoring the electricity suppliedthe grid and the electricity imported from griddan
consumed by the proposed project are as follows:

(1) The electricity supplied by the project to tred will be automatically monitored by the two raet
systems (main and backup). The data is measurdthgously.

(2) Persons in charge of data record and metemd@spe from Song Bung 5 hydropower plant together
with staff from EVN shall read and collect datanfronain power meters and backup power meters at the
end of every month, the result or the joint balasbeet will be signed by both parties and kept
respectively;

(3) Song Bung 5 hydropower plants provide eledirisiales invoice to EVN, and keeps the copy of
invoice.

(4) Power Engineering Consultinpint Stock Company 1 shall hire the third partyrfeeasuring the
surface area of reservoir at the normal water lamalially.

Hydropower
plant
CDM group
i ] Electricity
' Checks and signs all paper
I documents / Guidance| in
¢ emergency cases
A 4
Staff of group S PR > €
Manually Meter Manually EVN staff
: reads meter r----Jeads--meter - ——-—---
' monthly ' monthly
| 1
Compiles ' E
and : Electticity
processes all ! \
data and !
reports . h
Cross- ' :
checks ! v !
monthly ' Local !
electricity . id 1 Cross-
generation ' gn : checks
! , monthly
v ! electricity
' generation
1

Electricity generation records

Figure 5: Monitoring process

D. Calibration of metering equipment
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Before on-site installation meters will be calilediand verified by a third party pursuant to theiBien

No 65/2002/QD-BKHCNMT. According to this Decision, calibration and viedtion for 3 phase
meters need to be conducted every second year.midass that calibration will be undertaken by the
third party once in every two-year period duringjpct operation. The third party will after every
calibration seal the meters so that no interferempessible.

E. Data recording and archiving procedures

. The CDM group appointed by Song Bung 5 hydropowentpshall keep monitored data in
electronic archives at the end of every month. Pajeeuments should be stored in electronic
format and copied by CD. Electronic documents gthbel printed out and kept.

. Song Bung 5 hydropower plant shall keep the copyelettricity sales/purchase invoices (the
original electricity sales/purchase invoices sha#l kept by Finance Department of Power
Engineering Consulting Joint Stock Company 1).

. In order to help verifiers obtain documents anarmfation related to the emission reduction of the
proposed project, Power Engineering ConsultingtJ®iack Company 1 shall prepare an index of
the data documents and monitoring report.

. All the data and information in the form of papecdments shall be archived by the CDM group,
with at least one copy backup for each datum.

. All the data shall be kept for 2 years after thedding period.

F. Emergency procedures

In case of any unforeseen event that is not covengiér this monitoring plan, staff of the CDM group
shall inform the manager and the director. The manand director are then responsible to ensute tha
the cause for the unforeseen event is detecteccvitrat is remedied and for the period of time incivh
the unforeseen event has occurred uncertaintytangtthered is limited as much as possible.

In the case the error of main meter exceeds alldexad the backup meter will be used to measurpudut
of electricity exporting to grid.

In case of both main and back-up metering systemsirafailure, the project owner and the power
company (EVN) will jointly calculate a conservatiwstimate of power supplied to the grid. The
assumptions used to estimate net electricity sugpthe grid will be signed by both a representat¥
the project owner as well as a representativeeptiwer company (EVN).

G. Training

VNEEC will in close collaboration with the chief dfe operation division of the power plant devedop
training manual and training course for the stdifth@ operation division that will clearly lay outles
and procedures for all activities related to metgridata recording and processing, data archivimj a
preparation of monitoring reports.

33 Decision No 65/2002/QD-BKHCNM issued by the Minister of Science, Technology Enslironment on 19 August 2002
promulgating "The list of meter equipment must bibcated and verified and the verification proces.



